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Preface 

This publication is intended for the customer engineer who 
maintains the IBM 3725 Models 1 and 2 Communication 
Controller and the IBM 3726 Communication Controller 
Expansion. 

For the 3725 Model 1 and 3726, this manual should be used 
in conjunction with the 3725/3726 Maintenance Information 
Manual CMIM) Part 2 for locating and replacing failing 
field replaceable units within the communication control
ler and expansion. 

For the 3725 Model 2, this manual should be used in 
conjunction with the 3725 Model 2 Maintenance Information 
Manual CMIM) Part 2. 

Organization 

The manual is divided into two volumes: 

• 

• 

Volume 1 contains introductory and how to fix informa
tion. 

Volume 2 contains detailed descriptions of 3725/3726 
functional units as well as extended troubleshooting 
procedures for each unit. 

Troubleshooting notes are added, where appropriate. These 
enable you to continue troubleshooting when card and FRU 
replacements have not removed the trouble, and to deter
mine if a board, cable, or top connector is the failing 
part. 

Prerequisite Publications 

The reader should have an understanding of telecommuni
cations and modems. The following manuals provide a 
training on the 3725/3726: 

• 

• 

3725 Model 1 Communication Controller, Introduction, 
GA33-0010 

3725 Model 2 Communication Controller, Introduction, 
GA33-0021 

Coreguisite Publications 

The following manuals provide the procedures for operating 
the communication controller: 

• 

• 

• 

3725/3726 Communication Controller and Expan~ion, 
Diagnostic Descriptions, SY33-2027 

3725 Communication Controller, Operator's Guide, 
GA33-0044 

3725 Communication Controller, Problem Determination 
and Extended Services, GA33-0014 
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CCU in 3725 Data Flow 

Note 1: As the CLAB and the CL2B boards 
are split into two parts in this figure, one 
for the channel adapter and one for the 

scanner, the redrive IRDVl function is 
shown twic·e for claritV. However, there 

is one RDV per CLAB or C2LB board. 

Note 2: LAB Pos. 3 to 8 organization if LAB 

type C installed 

IOC R 
D 

BUS v 

TRM Tl Cs 
Up to 4 

Ring Interfaces 

Scanner LI Cs Up to 16 Lines 
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CCU Data Flow 

Tho CCU: 

• 

• 

• 

Executes the machine instruction set 
to perform arithmetic or logical oper
lltions, exchangr.l data bah1een main 
storage and the work registers, and 
also between the local store l!nd thra 
~JOrl< registers. 

Communicates with adapters through th0 
IOC logic in PIO or AIO mod~: 

PIO 111od~ The ~xchange operation is 
initiated by IOH/IOHI instructions in 
the CCU, or MIOH/MIOHI in th2 MOSS. 

~ .. IO mode_:_ The opercit ion uses cyclo 
steals for data axchanga. 

Communicates with the MOSS through the 
MOSS logic. The operations performnd 
can be direct, indirect, or usa the 
CCU level scan sensitive design CLSSD) 
that enables MOSS to read or write any 
CCU discrete latch. 

ERROR CHECKING CIRCUITS 

An error in the 3725 sets one or more of 
the following conditions Cidentifind with 
n h~xagan on tha data flow): 

1 POPR parity check 
2 MDOR parity error 
3 MIOC parity error 
4 Storage double-bit error 
5 Storage control error 
7 Storage nddress/data parity error 
8 Local store parity error 
9 Control error 

10 Dl reg parity error 
11 A/B bus parity error 
12 ALU compare urror 
13 Z reg parity error 
14 SAR parity error 
15 ROS parity error 
16 D2 reg parity error 
17 IOCl timeout 
18 IOCl bus in parity error 
19 MOSS IOC OP error 
20 Address exception error 
21 MOSS OP check 
23 IOCl invalid CSCW 
24 IOCl storage protect 
25 IOCl address exception 
26 Level 1 error re-entry 

Storage Control 

Main Storage 

Control 
Program 

~~---~-----
Cables to MOSS Board (See Chapter 4) 
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CCU Circuit Description (Part 1 of 2) 

In the following description, '*' indi
cates tha registers that can be displayed 
on tha 3727 consola. · 

ARITHMETIC AND LOGIC UNIT CALU) 

There ara two identical ALUs, working in 
parallel. Their results ara constantly 
compared; if a di~crepancy occurs, an ALU 
compare check is sat. 

The ALU operations performed are: 

• Pass A bus data 

• Pass B bus data 

• A AND B 

• A OR B 

• A XOR B 

• Zero 

• Shift right 

• Addition 

• Subtraction 

FUNCTION REGISTERS 

These registers are located on the MIOC 
card. 

Four function registers are used by MOSS 
to force the CCU in diagnostic mode or 
control the BT/AC function. 

They are: 

• Moda control register A 

• Diagnostic moda control ragistar 

• 
• 

Address compare control register 

BT level control register 

For register bit descriptions, sea paga 
14-051. 

Saven function registers are used to 
request ·interrupts to tha MOSS or the CCU, 
or to provide carry and zaro indicator 
status. Thay are: 

• MOSS to CCU status register 

• CCU to MOSS status A - through F 
registers 

For register bit descriptions, sea page 
14-040. 

Four function registers are used by MOSS 
to control the LSSD circuits in tha CCU. 
Thay ara: 

• String select register 

• MOSS scan register 

• StQp register 

• Clock step control register 

For register bit descriptions, see page 
14-071. 

Three function registers are used by MOSS 
to control the indirect operations. They 
are: 

• CCU ROS address register 

• Maintenftnce data operand register 

• CCU local store address register 

For register operation, sea page 14-060. 

IHSTRUCTION ADDRESS REGISTER CIAR M) 

The IAR is work register O. It stores the 
next sequential instruction address. At 
each instruction decode time, the IAR 
contents are loaded into the LAR. 

IOC REGISTERS CA AND D> 

The A reg is loaded with the contents of 
the Rl field of the IOH/IOHI instructions. 
In AIO operation it contains the cycle 
steal address. 

The D rag is usad to exchange data with 
the adapters. 
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LAGGING ADDRESS REGISTER CLAR M) 

The LAR is a 'came from' register. It is 
loaded from the IAR at the beginning of 
each instruction (sea page 10-230 for 
details). 

MAINTENANCE DATA OPERAND REGISTER CMDOR) 

The MDOR is a byte register used to 
exchange data between the CCU and the 
MOSS. 

OPERATION REGISTER COP REG M) 

The OP register holds the first 2 bytes of 
the instruction being executed. 

PRE-FETCH ADDRESS REGISTER CPFAR> 

The PFAR holds the storage address of the 
instructions to be loaded into the POP 
registers. It is updated from the SAR 
each time a branch is taken. 

PRE-FETCH OPERATION REGISTER CPOPR> 

Instructions are pre-fetched to increase 
the CCU performance. 

Two to four instructions are loaded in 
sequence into POPRA through POPRD. The 
POPs are then transferr~d one by one to 
the operation register COP reg) for decod
ing. If a branch is taken, tha contents 
of the POPRs are emptied and POPR loading 
restarts from the new SAR address Cbranch 
address>. 

CCU READ-ONLY STORAGE CROS> 

The ROS consists of 512 words of 128 bits 
each. Decoding of tha OP register causes 
the selection of a routine in the read 
only storage CROS) to set hardware latch
es, to gate data information, and to 
select a data flow •ath for the execution 
of the instruction. 

STORAGE ADDRESS REGISTER CSAR> 

The SAR holds the current or last-used 
storage address. It is 3 bytes CX, o, 1) 
long. 

WORK REGISTERS CWKR M) 

The eight work registers are all 22 bit 
registers. They are used with any inter
rupt level. The WKR contents update auto
matically the eight general registers of 
the working interrupt level. Thus, a 
branch to a higher interrupt level can be 
taken with no need to save the contents of 
the work registers. 

WRITE STORAGE DATA REGISTER CWSDR> 

The WSDR contains 24 data bits and three 
parity bits. It receives operation 
results from the ALU . 

Z REGISTER 

The Z register is a 22-bit register used 
to generate and check the parity of the Z 
bus. 



CCU Circuit Description (Part 2 of 2) 

ROS OPERATION 

The ROS operation within a CCU oparation 
proceeds as follows: 

Using its instruction set routines, the 
ROS performs the actual CCU instruction 
execution. Special routines control other 
operations such as interrupt handling and 
cycle stealing, Refer to the following 
figura for CCU/ROS operation. 

CCU/ROS OPERATION 

CCU Operation 

il!I 

ii ii 

Routine in 
storage 

A ? 
ST R1 x 

/:'--ST_sT_,A_d_:,-res_:.-9~' IAR 

~r--1 -x -----. 
L 

~ 
( 

CCU Control 

• Fetch next instruction from IAR contents 

• Increment IAR 

.•.• 
SAR ·•·• 

:m .·.· .·.· .·.· ::;: .·.· .·.· .·.· 
:::: 
:::: .·.· 

: l j ~ 
• Execute -----------------':j;.;.~~~ 

e End 

ROS Operation 

• Set ST address -
• Fetch next pico

instruction 
• Branch to next 

address 
• Execute 
• ST routine end -

ROS Map 

A Routine 

L Routine 

ST Routine 

End 

* Interrupt Hardling 

* Branch Trace 

w Address Compare 

*Cycle Steal IOC 

1 
Ins truction 

t Se 
Ro utines 

I 
l 
Sp ecial 

utines Ro 

j 
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CCU Characteristics and Packaging 

CONNECTORS 

Connector Cable Signal Table Numbers 

01A-A2A3 IOC 1 2 3 

01A-A2Bl Storage 7 8 9 10 11 

01A-A2V2 MIOC 12 13 

For IOC and MIOC buses, see page 10-020. 

TIMING 

The CCU cycle is 200 ns. 

The storage cycle is 400 ns for read oper
ations (800 ns if a refresh cycle occurs) 
and 600 ns for write operations (1000 ns 
if a .refresh cycle occurs). 

The CCU is not synchronous with the stor
age, the adapters, or the MOSS. 

INTERRUPTS 

Level 1 
Level 2 
Level 3 
Level 4 
Level 5 

All errors 
Scanner control 
CA control 
HCP/EP supervisor 
Message processing 

CCU BOARD PACKAGING 

Cable wires are described under "Signal 
T~bles" on page 4-080 onward. Numbers in 
the following table correspond to circled 
numbers in the signal tables. 

Cable Signal Table Humbars 

roe 1 2 3 

Storage 7 8 9 10 11 

MIOC 12 13 

(See page 4-060 for card location.) 
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CYCLE STEALS 

High-priority cycle steal is used for 
scanners. 

Low-priority cycle steal is used for CAs. 

INSTRUCTION SET 

The instruction set Clisted on page 
10-100) is the same as for the 3704/3705 
except for two additional l/O instructions 
C IOH and IOHI >. 

CCU MAIN STORAGE 

See details on page 10-050. 

LOGIC PARTITIONING 

Most of the cards perform complete CCU 
functions except for the DFLl, 2, and 3 
cards, which share the CCU register bits. 
The CCU functions performed by each card 
are indicated in the following table: 

Cards 

DFLl-1 
DFLl-2 
DFll-3 
(See Note) 

DFL4 
CALU) 

DFLS 
C IOC) 

CTll 

CTL2 

MIOC 

BTAC 

CCLK 

(Clock) 

BSMI 

Functions 

!AR, WKRs 1 to 7, SAR, MOOR, 
roe address register, roe 
data register, IOC D register 
parity check, OP register, 
POP register, POP control 
WSDR, error circuits 

ALU, ALU compare, !AR 
increment, SAR increment 
PFAR, LAR, Z register 

roe registers, tag handling 
pointer address generation 
IOC error functions, MIOH 
flag 

Priority mechanism, MOSS OP 
control, IOC control, !PF 
control, CCU user indicator, 
Input instruction decode, 
Z bus and AIB bus source 
control, OP register latches, 
ROS address generation, ROS 
POP parity, B bus parity, 
Control of STG, WSDR, SAR, 
IAR, control STG to bus 

Local store, LS control, LS 
test, LS parity, SPIAE, 
SP/AE user keys, SP/AE RAM, 
output instruction decode, 
C/Z mechanism errors (for 
example, overflow, double
bi t). 

Registers, direct read/write 
operations, LSSD mechanism, 
Selection, Read operation, 
LSAR, ROSAR, MIOC register, 
MIOC error detection, 
interrupt mechanism 

BTAC mechanism, high 
resolution timer, remote 
power off 

CCU clocks: 
A, B for LSSD shifts, 
B, C operations 
Storage clock 

Buffers and drivers to MMB, 
CCU logic/storage logic 
converters 

Note: DFLl-1, DFLl-2, and DFLl-3 have the 
same part number. 

DFll-1 DFll-2 DFll-3 
C01A-A2M2) C01A-A2L2) C01A-A2K2) 

Bits 5, 7, p Bits 3, 4, 6 Bits 0, 1, 2 
bytes X, 0, 1 bytes X, 0, 1 bytes X, 0, 1 



Main Storage Description 

DATA FLOW 

Although the storage is packaged on the 
MMB, it is logically part of the CCU data 
flow. 

The storage is divided into three parts: 

1. Memory CMEM) Cards: 

Each card stores 64K words C256K 
bytes). On some early machines, 
depending on the EC level, MEM cards 
1 through 8 may store 32K words C128K 
bytes) only. If this is the case, do 
not mix the 128K byte cards and 256K 
byte cards in the first eight MEM 
positions. 

Each word consists of 32 data bits 
and eight ECC bits. 

The maximum storage capacity requires 
12 MEM cards for the 3725 Model 1, 
and four MEM cards for the 3725 Model 
2. 

2. Error Checking and Correction CECC) 
Card: 

The ECC card detects and corrects all 
single-bit errors, and some 
double-bit errors. 

3. Storage Control CSCTL) Card: 

The SCTL card controls storage oper
ations. 

STORAGE BUSES AHO PACKAGING 

STORAGE ADDRESSING 

H 

2 
(J) 

EJ 
H 

~ 
_J 

u 

tJ 
p 

MMB 
OIA-A1 

CCUB 
01A-A2 

The SAR is used to address the storage. 
It is 25 bits wide (22 address bits, three 
parity bits). A storage position is 
always four bytes long. 

The storage is structured on a word basis. 

SAR 

X.2 
3 
4 X.3 to X.6 are used to 
5 select MEM cards (4 bits) 
6 
7 see 1.0 

0.0 0.0 to 0.6 are used to 
1 select storage positions 
2 on MEM card to be 
3 ref re shed 
4 
5 
6 
7 

1.0 X.7 and 1.0 to 1.5 are 
1 used to select storage 
2 positions on the MEM 
3 card for data read and 
4 write 
5 
6 1.6 and 1.7 select byte(s) 
7 in a storage word, as follows: 

0 7 0 7 0 7 0 7 

Byte Y X o 1 

1.6. 1.7 00 01 10 11 

ECC MECHANISM 

The ECC card generates eight check bits, 
which are appended to the 32 data bits of 
a word to be written in storage. During 
read operations, the ECC card detects and 
corrects all single-bit errors and some 
double-bit errors. 

Note: Cable wires are described on page 
4-080 oni.iard. Circled numbers relate 
cables to signal tables. 

STORAGE OPERATIONS 

Storage Word 

0 7 0 7 0 7 0 7 0 

y x 0 1 E('C 

7 

l<-------Data Bytes------------>l<-Byte->I 

The storage operations are read, write, 
ECC control, refresh, and read storage 
size. 

Read: A 40-bit word is taken from a stor
age location. The ECC bits are checked 
and replace~ with parity bits for CCU data 
flow operation. 

Write: A 40-bit word is stored in a stor
age location. 

A CCU instruction may need only one data 
byte changed out of the four data bytes of 
the storage word. For this reason, a 
write operation consists in: 

1. Reading the storage word 

2. Modifying the number of data bytes 
required 

3. Writing back the new word 

The ECC bits are computed for the new 
word. 

ECC Control: (Output X'74') The SCTL can 
disable the ECC mechanism for initializa
tion or diagnostic purposes: 

ECC Disable Control CX'74' bit 2) 
ECC Transparent Control (X'74' bit 3) 
ECC Write Control CX'74' bit 4) 

Activating the storage control output tag 
~auses lhe SCTL to sample the three data 
bus bits as defined above. 

Refresh: Reading a storage location does 
not change the contents of that location. 
However, the storage consists of dynamic 
array chips on which the cells must be 
refreshed every 2 ms to keep the data 
valid. 256 storage cycles (128 on some 
early machines) are required to refresh 
all storage positions. 

The negative pulses of the refresh clock 
(from ACLK) start the refresh cycles on 
all MEM cards. 

Read Storaae Size: (Input X'70') When 
this operation is requested by the CCU, 
the SCTL places on the data bus (byte 0) 
the storage size actually implemented, for 
as long as the input X'70' line is active. 

Double-Bit Recovery Cycle: When a 
double-bit error is detected by the ECC 
card, the contents of the ECC latches are 
frozen and, at completion of the current 
cycle, the storage enters a recovery cycle 
consisting of the following steps: 

1. Invert write 

2. Invert read 

3. Write back 

4. Read (after recovery) 

The double-bit error is corrected provided 
one bit error is hardware, the other one 
software. 
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Storage Operation Timing 

Note: See page 10-800 onward for scoping 
routines, timing diagrams, and details of 
read, write, output X'74', input X'70', 
and refresh operations. 

READ 

In one MEM cycle or two CCU cycles: 

OBJECTIVE 

Get all necessary information 
from the CCU to address a 4-byte 
word. 

OPERATION 

Set 'storage go' and 'address' 
lines 

Fetch data. The data bus is 
disabled. 

The SCTL card reports to the CCU 
any address parity errors. 

The 40-bit word is available on 
the data bus for correction by 
the ECC card. 

OPERATION 

The ECC card samples the 40-bits 
on the data bus. 

The ECC card makes a potential 
single-bit error correction, or 
detects a double-bit error. 

Storage grant is sent to the CCU 
if no double-bit error is 
detected. 

36 bits are placed on the data 
bus for reading by the CCU. 

The ECC card reports any 
double-bit error detection, 
and starts the double-bit 
recovery cycle, if such an error 
was detected. 

WRITE 

In one MEM cycle or three CCU cycles: 

OBJECTIVE 

Get all necessary information 
from the CCU to write 1 to 4 
bytes into storage. 

OPERATION 

Set 'storage go', 'byte select', 
and 'address' lines. 

Gate the bytes to be stored 
(from BSMI card), and the ECC 
half byte (from ECC card). 

The SCTL card reports any 
address parity error. 

The ECC card reports any parity 
error detected on incoming 
data bytes. Writing is aborted. 

If no error, read data is 
fetched and the data bus is 
disabled. 

The 40-bit word fetched into MEM 
is placed on the data bus and 
sampled by the ECC card for 
correction. 

The ECC card makes a potential 
single-bit error correction, 
or detects a double-bit error. 

The byte(s) to be stored 
are placed by the BSMI 
card on the data bus. The other 
byte(s) are merged on the data 
bus by the ECC card. 

The ECC byte is reset. 

The ECC card generates the eight 
new ECC bits. 

Storage grant is sent to the CCU 
if no double-bit error was 
detected. Otherwise, a 
double-bit recovery cycle is 
started. 

The 40 new bits are placed on 
the data bus for writing into 
storage. 

OUTPUT X'74' CECC CONTROL) 

In three CCU cycles: 

OBJECTIVE 

Control the ECC input lines to 
change the ECC mode. 

OPERATION 

The SCTL samples data bus byte X 
bits 2, 3, and 4, then 
conditions the ECC card, which 
stays in the same mode of 
operation until the next storage 
control output tag is executed. 

x. 0 = Diagnostic only 
X. l = Diagnostic only 
X.2 = ECC Disable 
x. 3 = ECC Transparent 
X.4 = ECC Write Control 

(See Note) 
X.5 = Diagnostic only 
X.6 = Diagnostic only 

Note: Bit X.4, when on, allows the ECC 
mode to be changed via bits X.2 and X.3 
(see page 10-825). 
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INPUT X'70' CREAD STORAGE SIZE> 

In one or more CCU cycles: 

OBJECTIVE 

Get from SCTL card the size of 
the main storage. 

OPERATION 

The SCTL, through the ECC card, 
places on data bus byte 0 
Cbits 3 to 7) the storage size 
implemented on the storage 
board. 

The SCTL also places information 
about the mixing, if any, of 
128K and 256K MEM cards 
Cbits 0 and U. 

REFRESH 

In one MEM cycle or two CCU cycles: 

OBJ EC TI VE 

Keep the main storage data valid 

OPERATION 

The data bus and refresh address 
bits are disabled. The opera
tion is controlled by the SCTL 
card, which generates the 
refresh address and appropriate 
timings. 



Storage Data Flow and Partitioning 

+s 

-5V v~ 
~ N 

°" mlo ~N .. • '7 ~ ~ 
~ .. 
w 
~ 

~ 

MEM 
Cards 

(Note 4) 

B2 J2 N2 

lll 
I di. J 

Re nvmg 
J_ ..1 J_ 

MMB 01A·A1 

+sv 

1 
Refresh SCTL 

}(Note11 

} (Note 21 

Read/Write 

r 01A-A1-Q2 

1/ 16 Bits 
'f 

I 
I (40) BIOi 

132 + 8 ECC Bits) 

ECC Coo.,ol L ECC 
Card 

+sv 
") 

01A·A1-P2 

11 

CLK 

I 

A.. I 
1<,.22 +31 

J 

i t-1 I 
(40) 

LJ 
I 

<).. 

I 
I 

_L_J 

Connectors 

I (Note 31 

-0~ -ZD 

B Control 
ZE 

A3 l(s} Address Bus (22 + 31 

1°0 A2 
Data Bus Bytes· (32 + 4P) 

AS 

Notes: 

1. 

2. 

The 11 'Card Inserted' lines from 
MEM-2 through MEM-12 indicate the 
presence of the corresponding MEM 
card. MEM-1 is assumed to be pres-
ent in any configuration. 

The two lines from MEM-1 and MEM-9 
indicate the t pe C128K or 256K y 
bytes) of the MEM cards plugged 
respectively in positions 1 through 
8, and 9 through 12. Do not mix 
the two different types of cards. 

MMB CCCU) Card Functions The storage size is obtained by 
combining the presence and type of 

Card Functions 

sen Storage Internal timing - M clocks 
from CCLK 
Refresh timing from ACLK 
Data out gates to ECC, BSMI, 
storage 
Card inserted detection (input 
X'70') 
Address bit generation and 
checking 
Address/data parity checking (from 
CCU) 
Double-bit error reporting 
Recovery cycle when double-bit 
error 

ECC Single-bit error correction 
Double-bit error recovery 

MEMx 32K words C128K bytes) of storage, 
or 64K words C256K bytes) of 
storage (see table at right) 

all the MEM cards. This is carried 
out by Input X'70' (see page 
10-230). 

3. The circled numbers relate to the 
cables described in the signul 
tables on page 4-080 onwards. 

4. Some early machines which do not 
have applied EC A04406 are limited 
to 1024K bytes of storage (eight 
128K MEM cards in positions 1 
through 8). 

Before incrementing storage above 
1024K bytes on these machines, EC 
A04406 CSCTL and ECC cards upgrad
ing) must be applied. 

5. Before incrementing storage above 
2048K bytes, EC A20~65 and 342074 
must be installad. 

~ -------- -----1CCUB01A-A2 HV 
Connectors -1.SV 

I 
-4.25V 

r I 
I It I It 

H2 
B1D 

B1E · 

I 

STORAGE CONFIGURATIONS 

Card . TFiel?-Upgraded TFactory-Upgraded l 
~~c~~~onl~~=~:~==---------1~~=~~~==----------1 
CO lA-Al >I MEM I Storage I MEM I Storage 

I Cards ICK Bytes>ICards ICK Bytes) 

BSMI B2 MEM-1 MEM-H: 

CCU 
C2 MEM-2 MEM-2* 512 
D2 MEM-3 MEM-3* 768 

B1B Card E2 MEM-4 512 MEM-4* 1024 
F2 MEM-5 MEM-5* 1280 

I 

I :~~I > 
LTo CTLI, CTL2 

I 

I 

G2 MEM·-6 768 MEM-6* 1536 
H2 MEM-7 MEM-7* 1792 
J2 MEM-8 1024 MEM-8* 2048 

CNote 4) CHote 5) 
K2 MEM-9* 1280 MEM-9* 2304 
L2 MEM-10* 1536 MEM-10* 2560 
M2 MEM-11* 1792 MEM-11* 2316 
N2 MEM-12* 2048 MEM-12* 3072 

(Note 5) 

Leoend: 
* : 256K MEM c~~ds 

I 

L_ 
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Program Level Priorities and Interrupts (Part 1 of 2) 

The 3725 control program is ;nterrupt 
driven. It runs on five levels. Level 1 
has the highest program priority, while 
level 5 has the lowest priority and forms 
the background level. 

INTERRUPT MECHANISM 

The ;nterrupt mechanism (hardware) deter
mines which level can be entered. The 
following conditions must occur for level 
'n' to be entered: 

• Program level 'n' must not be already 
active. 

• 

• 

• 

The current instruction execut;on must 
be completed. 

Ho interrupt request of higher priori
ty must be present. 

Program level 'n' must not be masked 
off. 

• Cycle steal requests must not be 
present. 

Just before a program level execution 
reaches its last instruction <Exit 
instruction): 

• The interrupt that has just been 
serviced is reset. 

Then, after the Exit instruction: 

• The preceding interrupted program 
level resumes where it was stopped. 

The following example illustrates the 
interrupt mechanism. 

TIME 
I LEVEL 5 
I l_:~::_~~~:-~~>LTVEL 4 
I Branch to L4 lint. req. L2 LEVEL 2 I Start address ;;;~~h-t~-l;--> I 

Start address 

Ho higher request I 
<----------------Exit I . 

r----------i~;~~~~tion 

I 
v 

V Wait for next interrupt request 

MULTIPLE INTERRUPT REQUESTS ON SAME LEVEL 

Once entered, the program level must 
determine the cause of the interrupt. The 
priority between simultaneous requests for 
the same interrupt level is resolved by 
the program level just entered. 

Input X1 77': Obtains the level 2 and 3 
interrupt requests that were set by the 
scanners or channel adapters. 

Input X'7F': Obtains the level 2, 3, and 
4 interrupt requests that were raised by 
the CCU, the MOSS, the program, or the 
operator. 

Input X'7E': Obtains the level 1 inter
rupt requests that were set by tha CCU. 

Input X'76': Obtains the level 1 inter
rupt requests that were set by errors in 
the adapters. 

Input X'70': Obtains the CCU hardware 
errors that caused the level 1 interrupt 
request. 

SETTING/RESETTING INTERRUPT REQUESTS 

Instructions X'7B' (set PCI level 2), 
X'7C' (set PCI level 3), and X'7D' Cset 
PCI level 4) set the PCI interrupt 
requests. The output X'76' resets the IOC 
level 1 requests. Certain bits in output 
X'77' (miscellaneous control) reset the 
PCI requests and other CCU interrupt 
requests such as the interval timer level 
3 request and the SVC level 4 request. If 
any bit is on in registers X'77', X'7E', 
or X'7F', a request for a particular 
program level is active; it must be reset 
or masked before the program can execute 
in a lower level. 
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CCU Program Level Priorities and Interrupts (Part 2 of 2) 

INTERRUPT REQUEST SOURCES 

' Interrupt Ll ==> 
Adapter Ll Request CError) 
Address Compare Ll 
~ddress Exception Ll 
LS 110 Check Ll 
Protect Check Ll 
Invalid OP Check Ll 
IPL Request Ll 
MOSS Inoperative Ll 
Hard Error Ll (Note 2) 
IIO Parity Error 
IIO Timeout Error 

I 

l 
I 
I 
I 

\ 
Adapter L2 Request (Scanner) I 
Program-Controlled Interrupt L2 

1

1 

MOSS Diag L2 
I 

\ 
Adapter L3 Request CCA> 

1

1 

MOSS Di ag L3 
Interval Timer L3 I 
Program-Controlled Interrupt L3 I 
Panel Interrupt Request L3 I 

I 

' Adapter L4 Request (Not Used) I 

Interrupt L2 ==> 

Program-Controlled Interrupt L4 I Interrupt L3 ==~ 
MOSS Req SVC L4 <Note 3) I 
MOSS Req Response L4 I 
SVC L4 (Call from Level 5) I 

CNote 3) I 
I 

Interrupt L4 ==> 

No Interrupt ==> 
(First Entry) 

Program Level 1 

Starting Address 
CNote 1) 

EXIT 

A 
I 
I 
I 
I 
I 

Program Level 2 

Starting Address 
C Note l> 

EXIT 

A 
I 
I 
I 
I 
I 

Program Level 3 

Starting Address 
CNote 1) 

EXIT 

A 
I 
I 
I 
I 
I 

Program Level 4 

Starting Address 
CNote 1) 

EXIT 

A 
I 
I 
I 
I 
I 

Program Level 5 

in LS 40 

Instruction 

in LS 41 

Instruction 

in LS 42 

Instruction 

in LS 43 

Instruction 

Hardware 

C and Z Latches For Ll No return address 
-------------------------- (higher level of 
General Reg Group 4 <== interrupt) 
Reg Addresses X'20'to'27' 

Notes: 

1. The interrupt level 1, 2, 3, and 4 
starting addresses are set during IPL 
via output instructions X'40' through 
X'43'. 

r----------------------------------------------Retu rn address from 2. Hard errors stop the CCU unless it is 
in bypass mode. I interrupted level 2: 

I from Reg X'OO'=IAR 
I 
v 

Hardware 

C and Z Latches For L2 

General Reg Group 0 
Reg Addresses X'OO'to'07' 

I Return address from 
I interrupted level 3: I from Reg X'08'=IAR 

v 
Hardware 

C and Z Latches For L3 

General Reg Group 1 
Reg Addresses X'08'to'OF' 

I Return address from 
I interrupted level 4: I from Reg X'lO'=IAR 

v 

Hardware 

C and Z Latches For L4 

General Reg Group 2 
Reg Addresses X'10'to'l7' 

I 
I Return address when no 
I
I interrupt is pending: 

from Reg X'l8'=IAR 
I 
v 

Hardt.iare 

C and Z Latches For LS 

General Reg Group 3 
Reg Addresses X'18'to'lF' 

3. SVC is supervisor call. 
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MIOC Control Logic 

The CCU and the MOSS communicate via the 
MIOC control logic. This interface card 
enables the MOSS to: 

• Read or write any register or storage 
location in the CCU 

• Set or resot all discrete CCU latches 
and rend out thgir status 

• Interrupt the CCU 

Also, the MIOC allows the CCU to interrupt 
the t10SS. 

To perform these functions the MIOC card 
executes: 

• Direct operations 

• Indirect operations 

• Level scan s~nsitive design CLSSD) 
operations. For a description of 
LSSD, see Chapter 14. 
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MIOC DATA FLOW 

Address 
(Some registers :::: 
are addressed as ;::: 

MOOR 

:::: MMB 
;:: 01A-A1 
:::~::::::::::::::::::::::::~::; 

:;:: MCC Card ;:: 
;:;:01A-A1V2 :;: 
:::: :·: .... ·:· •... . .. 

COM"T i ?: 

g~:::.::· I ZG I I 

(Registers are :;:: :;:: 

CCU external :;:: :;:: 
registers) :::: ··:• 

Address l6+PI 1]::~i- l~l: 
addressed as MOSS ZH ::: !;:: .. .. 
external registers) :;: :::: 

:-: ·:·· 
~~ ~ ; 

~!:::-.:E •. ~x<->:·"'''~'"'""'''''''"''''''''''''''·'·''''''''''''"'''"'''''''''''''''''''"'''''"''''"''''''"'''''"JI 
Data Bus IS+PI :~ . :::: 

l:::::::::::::::::::::::.;1 

Note: Circled numbers relate cables to signal table on pages 4..080 onwards. 

DIRECT OPERATIONS 

In direct operations, the MOSS raad3 or 
writes any MIOC registrr to: 

• Check the CCU status (carry or zero 
indicators, interrupt level running) 

• Place the CCU in dh1gnostic mnda 

• Prepare the branch traca ond 11ddress 
compare circuitu 

• Control LSSD operations 

• Prepare indirect op~rations 

Direct operations usually take a CCU 
cycle, ~nd require a CCU ROS cycle to run. 

.•.. 

INDIRECT OPERATIONS 

.... .... 
:-:· 

In indirect operations, the MOSS can read 
or write to any CCU circuits such as data 
flow registers, work re9isters, or CCU 
X'7x' r~gisters. 

Ind I rec·t operations take one or several 
CCU ROS cycles to run. 

Indirect looped operations allow storage 
diagnostic operations (storage scan). 

LSSD OPERATIONS 

During LSSD Operations, the MOSS can 
checkout or change the status of any 
discrete CCU latch. These operations can 
be performed after any CCU cycle, by stop
ping the CCU clock. 

LSSD operations are diagnostic tools u~Qd 
during IML, or when running CCU diagnos
tic!l. 

roe CONTROL LOGIC 

Data, address, and control information 
exchanges take place betwc~n the CCU work 
registers and the adapters attached to the 
I/O bus. They use the IOC control logic 
(packaged on the DFL5 card). 

The IOC logic operates in two differ~nt 
ways, depending on whether the program 
initiates the operation CPIQ), or an 
ad~pter initiates it CAIO). In both types 
of operation, the A (address) and D (data) 
registers of the roe logic act us buffors 
between the CCU and the channel adnpters 
or communication scann~rs. 

The data bus carries interrupt requ~sts 
from the ad~pters (levels 1~ 2, and 3) 
when it is not busy with PIO or ftIO oper
a·ti ons. 

For d~tails of roe OPPrations, sea Chapter 
11. 



Instruction Formats 

Instruction 

Adapter Input/Output 
Adapter Input/Output Immediate 
Add Character Register 
Add Halfword Register 
Add Register 
Add Register Immediate 
AHO Character Register 
AHO Halfword Register 
AND Register 
AND Register Immediate 
Branch 
Br<mch ;;ind Link 
Dr;;inch and Link R~gister 
Brc:inch on Bit 
Branch on Count 
Branch on C Latch 
Branch on Z Latch 
CCU Register Input 
CCU Register Output 
Compare Character Register 
Compare Halfword Register 
Compare Register 
Compare Register Immediate 
Exclusive OR Character Register 
Exclusive OR Halfword Register 
Exclusive OR Register 
Exclusive OR Register Immediate 
Exit 
Insert Character 
Insert Ch~racter and Count 
Load 
Load Address 
Load Character Register 
Load Character with Offset Reg 
Load Hal ft~ord 
Load Halfword Register 
Load Halfword with Offset Reg 
Load Register 
Load Register Immediate 
Load with Offset Register 
OR Character Register 
OR Half~ord Register 
OR Register 
OR Register Immediate 
Store 
Store Character 
Store Charactnr and Count 
Store Halfword 
Subtract Character Register 
Subtract Halfword Register 
Subtract Register 
Subtract Register Immediate 
Test Register Under Ma~k 

Format Mnemonic Operand Field 
Code Format 

RR 
RA 
RR 
RR 
R::t 
RI 
RR 
RR 
RR 
P.I 
RT 
P./1 
RR 
RT 
RT 
RT 
RT 
!:.E 
RE 
RR 
RR 

RI 
RR 
P.R 
RR 
RI 

EXIT 
RS 
RSA 
RS 
RA 
RR 
l';R 
P.S 
i..R 
RR 
RR 
RI 
RR 
RR 
RR 
RR 
r: I 
r:s 
RS 
RSA 
P. s 
RR 
RR. 
RR 
r. I 
r:.I 

IOtl 
IOtlI 
ACR 
AMR 
AR 
ARI 
NCR 
IHlR 
llR 
HP.I 
B 
13AL 
BALR 
IlD 
DCT 
BCL 
BZL 
rn 
OUT 
CCR 
CH~ 
CR 
CRI 
XCR 
XHR 
XR 
XRI 
EXIT 
IC 
ICT 
L 
LA 
LCR 
LCOR 
Lii 
um 
LHOR 
LR 
LRI 
LOR 
OCR 
OHR 
OR 
ORI 
ST 
STC 
STCT 
STH 
SCR 
SH~ 
SR 
SRI 
rrm 

Rl,R.2 
R,A 
RlCNU,R2Ctl2) 
fU,R2 
Rl,R2 
RCtO,I 
RlC tll) I R2CN2) 
Rl,R2 
Rl,R2 
rt Ct!> I I 
T 
R,A 
Rl,R2 
fHN,M),T 
RUD, T 
T 
T 
R., E 
R,E 
RlCHU,R2Ct:2) 
Rl,R2 
Rl,R2 
RCN>,I 
R!CHU ,R2CH2> 
Rl,R2 
Rl,R2 
~ C!D, I 

RCtO,DCB) 
RCN),B 
R,DClD 
R,A 
RlCMU,R20l2) 
RlCl!U,R2CM2) 
R,0(8) 
Rl,R2 
Rl,R2 
Rl,R2 
RCID,I 
Rl,R2 
R1Ctll),R2CH2> 
f!l,R2 
Rl,R2 
RCN),I 
R,DCB) 
RCID,D<B> 
RCIO,B 
R,DCB) 
RlCMU ,R2Ctl2) 
Rl,R2 
Rl,R2 
RCtD,I 
rtCID,I 

F. Mnemonic 
Code 

EXIT EXIT 

RA BAL 
IOllI 
LA 

RE rn 
OUT 

RI ARI 
CRI 
LRI 
NRI 
ORI 
SRI 
TRl1 
XRI 

RR BALR 
IOM 
AR 
CR 
LOR 
LR 
tlR 
OR 
SR 
Vr.t ,,,.,., 

----
ACR 
CCR 
LCOR 
LCR 
NCR 
OCR 
SCR 
XCR ----
AHR 
CHR 
U!OR 
UIR 
tlt!R 
OHR 
SHR 
XH~ 

RS L 
ST ----
LH 
SHI ----
IC 
STC 

RSA ICT 
STCT 

RT B 
BCL 
DZL ----
BB 
ncT 

CZ 
Instruction Latch 

Exit n 

Br'1nch and Link n 
1'1dapter l/O I1:imedi ati:1 y 
Load Address n 

CCU Rogishr Input n 
CCU Register Output n 

Add Register Immediate y 
CompDre Reg. Immediate y 
Load Register Immediate y 
AND Register Immediate y 
OR Register Immediate y 
Subtract Reg. Immediate y 
Test Register Under Mask y 
XOR Register Immediate y 

Branch and Link Register n 
Adapter Input Output y 
/\dd Register y 
Compare R~gister y 
Load with Offset y 
Load Register y 
AtlD Register y 
OR Register y 
Subtract Register y 
XOf? Rr!gister y 

-------------------------- -----
Add Charactnr Register y 
Compare Character reg. ,., 
Load Char with Offset Ro.g. y 
Load Character Register y 
AND Character Register y 
OR Character Register y 
Subtract Character Reg. y 
XOR Character Register y 

-------------------------- -----
Add Halfword Register y 
Compare Halfword Register y 
Load Halfword with Offset y 
Load Halfword Register y 
AND Malfword Registnr y 
OR Halfword Register y 
Subtract Halfword Reg. y 
XOR ii<Jlf~1ord Regi sh!r y 

Load y 
Store n 

-------------------------- -----
Load 11.:ilfword y 
Stora Hal ft·JOrd n 
-------------------------- -----
Insert Character y 
Store Character n 

Insert Char. and Count n 
Store Char. <ind Count n 

Branch n 
Branch on C Latch n 
Dranch on Z Latch n 
-------------------------- -----
Branch on Bit n 
Dranch on Count n 

1ls 1 1 1 1 1 1 
0 1 2 3 4 5 6 9 0 1 2 3 '• 5 

0 0 0 0 0 0 0 o Io 1 1 1 0 0 0 0 

1 0 1 1 1 R 

I~ 
1 Add Di1te X 

0 0 0 0 0 R 1 1 1 0 0 0 0 
1 0 1 1 1 R 0 Add Byte X 

~I E I~ R I E I~ 1 0 0 
E R E 1 0 0 

1 0 0 1 0 R I tl I Immediate Data 
1 0 1 1 0 R IN Immedi'1te Data 
1 0 0 0 0 R rn Immediate Data 
1 1 1 0 0 R Immediate Data 
1 1 0 1 0 R IN Immediate Data 
1 0 1 0 0 R rn Immediate DD ta 
1 1 1 1 0 R Immediate Data 
1 1 0 0 0 R I N Immediate Data 

o I R2 0 Rl Io 1 0 0 0 0 0 0 

~I R2 0 Rl I~ 1 0 1 0 0 0 0 
R2 0 Rl 0 0 1 1 0 0 0 

01 R2 0 Rl 11 0 1 1 1 0 0 0 
o I R2 0 Rl 11 1 1 1 1 0 0 0 
o I R2 0 Rl Ii 0 0 0 1 0 0 0 

~I R2 0 Rl 1 1 0 1 0 0 0 
R2 0 Rl 11 1 0 1 1 0 0 0 

~I R2 0 Rl 
Ii 

0 1 0 1 0 0 0 
R2 0 Rl 1 0 0 1 0 0 (j 

------- -----------------------
OIR2 IN OIRl IN Io 0 0 1 1 0 0 0 
OIR2 I 1! OIRl I tn o 0 1 1 1 0 0 0 
OIR2 I~ OIRl I t1 Io 1 1 1 1 0 0 0 
OIR2 IN OIRl I ti Io 0 0 0 1 0 0 0 
OIR2 N OIRl IMIO 1 1 0 1 0 0 0 
OIR2 IH 0 Rl INIO 1 0 1 1 0 0 0 
OIR2 IN OIRl IN I 0 0 1 0 1 0 0 0 
CIR2 INIOIRl MIO 1 c 0 1 0 0 0 
-------------------------------
~I R2 I~ I Rl 11 0 0 1 0 0 0 0 

R2 IU 
Ii 

0 1 1 0 0 0 0 
o I R2 I~ I Rl 1 1 1 0 0 0 0 
01 R2 Rl 11 0 0 0 0 0 0 0 
o I R2 Io I Rl 11 1 1 0 0 0 0 0 
o I R2 I 0 I Rl 11 1 0 1 0 0 0 0 
o I R2 Io IU 11 0 1 0 0 0 0 0 
o I P.2 Io I Rl 11 1 0 0 0 0 0 0 

~I B Io I R I 0 I Displ. 11 0 
n I c I R 11 Di!;pl. 11 0 

-------------------------------
~I n I 0 I R Io I Displ. 

Ii B 10 R 111 Displ. 
-------------------------------
~I B I ii R IOIDisplac~ment 

B R lllDisplacement 

01 B I~ I R IHI o 0 0 1 0 0 0 0 
o I B r~ In Io 0 1 1 0 0 0 0 

1 0 1 0 u Displacement 
1 0 0 1 Displacement 
1 0 0 0 11 Displacement 
-------------------------------
1 1 M M 11 R I H IMI Displ. 
1 0 1 1 11 R :111 Displ. 

Second halfword 1 1 1 1 1 1 
0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 

Add Byte 0 l Add Byte 

Contents depend on adapter 

Add Byte 0 I Add Byte 

1 

1 

Chapter 10. Central Control Unit 10-100 



Instruction Decoding 

These tables may be used to decode the 
four-digit hexadecimal representation of a 
3725 machine instruction. 

Use thra tables as follows: 

1. locate the first digit CDl) of the 
instruction in hex in the column of 
numbers on the left sida of Table 1. 

2. locate the second digit of the 
instruction in the row of numbers at 
thn top of Table 1. 

3. Go to the intersection of the column 
and row represented by the two 
numbers. You will find either the 
mne~onic or a reference to Table 2, 
Table 3, or Tnble 4. 

Tables 2 and 4 require that you locate 
digit three CD3) of the instruction only 
in the row of digits at the top of each 
chart. Follow the instructions for Table 
1 to use Table 3, substituting digit three 
(03) and digit four CD4). 

CD2> 
0 1 2 3 4 5 6 7 8 9 A B C D E F 

0 
(Dl) 

1 

2 

3 Table 3 T<1ble 2 

4 

5 

6 

7 

8 LR! BZL 

9 ARI CCL 

A SRI 

B CRI Table ~ 

c XRI 

D ORI B !3 

E tlP. I 

F TRM 
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Ti"lble 2 

CD3) 
0 1 2 3 4 5 6 7 8 9 A B C D E F 

IC STC 

Ta\2J..£'~ 

CD4) 
0 1 2 3 4 5 6 7 8 9 A B c D E F 

CD3) 0 <Mote 1) LCR 
-------- ----

1 ICT ACR 
-------- ----

2 CHote 1) SCR -------- ----
3 STCT CCR 

-------- LH L LH LH L LH ---- LH L LH LH l LH 
4 Bi\LR XCR 

-------- ----
5 IOii OCR -------- ----
6 Olote 1) NCR 

-------- ----
7 Ctlote 2) LCOR -------- --- --- --- 0 ---- --- --- --- I --- --- ---
8 UIR u LR H 

-------- T ----
9 AHR AR -------- ----
A SllR s s s s s s SR s s s s s s -------- T T T T T T ---- T T T T T T 
B CllR H II II l 1 CR H H H H -------- ----
c XHR XR 

-------- ----
D OHR OR 

-------- ---
E lHIR tlR ------- ---
F I UlOR LOR 

1. Invalid operations 

2. If D2 is zero, the instruction is nn Exit. 
If D2 is 1, 2, 3, 4, 5, 6, or 7, the instruction is an IOHI. 

CD3) 
0 1 2 3 4 5 6 7 8 9 B c D E F 

LA DCT 



Register and Immediate Address (RA) Instructions 

BALR IHSTRUCTIOH 

0 4 5 7 8 9 10 15 16 23 24 31 

I 1 0 I I I I R Io I I Byte x Byte 0 Byte I 

I Op Code I Reg I Address Fi e'ld 

LA INS TRUCTI OH 

0 4 5 7 8 9 IO I5 I6 23 24 3I 

I I 0 1 1 11 R Io o I Byte x Byte 0 Byte I 

I Op Code I Reg I Address Field 

IOHI INSTRUCTION 

0 4 5 7 8 9 10 IS I6 23 24 30 3I 

0 0 0 0 o I R Io I I I 0 0 0 o I Meaning depends on adapter I I 

I Op Code I Reg I X'70' CA or communications scanner I 
I I 
I L-> See Hote 
L-> See Note 

Note: For more information on IOH, IOHI, and PIO operation, 
"Address/Command Formats on IOC Bus", page 11-040 
"PIO Operation", page 11-020 
"Accessing Channel Adapter ReQisters", page 12-015 

see: 

O=Output 
!=Input 

DATA FLOW FOR IOHI INSTRUCTION 

LV 2 00 

t 0 ~ Gener,d 
l_V 5 nt'f]is1e1~ 

LV 1 21 
28 

Extci n;il 

• ~ _t~~J_i ~ t_<~r~ __ 
q 

GB :::~·:::·_-_-

ff,! _Gf 
L_J )"0 

{H;ndw;ire) 
IF 0 

Z Re~! 

x 

!--------------. 
~ ROS Control 1 

ROS 

(51? Words, 

:r::: 128 Bits/Word) 1 

(15 I !._ _______________ j 

[2J RA Decode 

N Bu~ 

CCU 
Controls r·------1 

I I 
: Clocks : 
I I 
I I 
L-------J 

1/0 Bus 0, 1 

I 
I 

@ i 
Control Lines l=t> 

I 
I 
I 
I f --~~~~c:-c~~~.:;-----1 @> ! 

-...... ~,mp0 R""":e, :,,,:~~,B~:,s1GB;,·,:; 
Li1 I ,• 

I ' I I 
O I 
:. Control Lines 1 :f> 

' I 
I 
I 

Cycle Sequence Tables IOHI 

R;t:O 

1 

2 

: Mechanism : 

:------------------------------------------------------------------------------------·-------------------------------------~.:::::_-_-_-..:.-_-..::.::.:-_:..:..-_-_-:_-} ____ .., .. ____________ j 

BAL R=O R;t:O 

1 
1 

2 

3 

LA R=O R:tO 

1 
1 

1 

2 

3 

A field 
A field 

CIAR>+2 

CX'69') 

A field 
CIAR>+2 
A field 

--> !AR 
--> X'69', save 

branch address 

--> R, save link 
address 

--> IAR, branch 

--> R 
--> IAR 
--> IAR, branch 

3 

2nd Halfword --> X'69' 

CIAR)+2 

CX'69') 

--> IAR, fullword 
instruction 

--> IOC A Reg, TD data 

4 IOC A Reg --> IOC D Reg CTA data) 
4 CR> --> IOC A Reg CTD data> 

5 CWSDR) --> LS6B CSave TD data if 
IOC busy) 

If R=O the IOHI acts as an exit instruc
tion. 

Operation 

IT] Decode RA. 

0 Adapter information (2nd halfword) 

[I! CIARH2. 

w Adapter information CT A and TD data) 
to IOC control. 

m CR) to adapter CTD data). 

w CR> kept inX'6B'. 
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Register Immediate (RI) Instructions 

0 

OP Code 

4 5 6 7 8 15 

lmmed. Data J 
I 
0-1~0 

o o~ 0 i 1 
1 0 1 
1 1 1 

1-+-

L Forced to 1 
(Odd-Numbered Registers Only) 

DATA FLOW FOR RI INSTRUCTION 

.--
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Local Store 

LV 2 00 
LV 3 
LV 4 General 
L v 5 Registers 
LV 1 27 

Storage Control 

Main Storage 

Control 
Program 

Storage Data Y, X, 0, 1 

1 Storage Data Bus Y, X, 0, 1 

lii)la ... --......... ,.. ...... mlll .. ~~--------------·~ .. ~ .......... ~ ..................... ~ ........... ~ _.jj Local Store Bus X 0 ·1 
28 

External 
Registers ~I~ 

~o ~ _________ J;)f. 
70 
(Hardware) 

7F 7 

(R) II x I 
WRK 11 1 _, 

I l 0 ,.... .... _, .... - .. 0 
I I B x _, 

... _;_ I ...... ll>fl- 1 

1-x_,;:-o-+-; 141•'•--~ i~u 
New (R) : R • r:;f ~·-

It-... ,~.~ 8 t- A ,; '\ 

r-;; ~~x 

New (R) 
Z Reg 

'X ~ 
~ ~)11111 

1 -
12 

rsT/-AC-C;;;~1-1 °---1 A_R_._ ... ·~ 
0 

N Bus 

......... oi-
~1 ...... t 0 79'! r~~ .... 1 .. B~I ~X10 / 1.., 

l ! tirV: .i v 
! l.~~------------------.-.---;-m. .. ~ .. ..S. .. ~ ......... zli.iiBmumsmxm.mom.m1 ........... 11ii .... llll!l~llll .... _.jj ....... _.jj .................... _.jj .... 111111..: .. ~_..ii111 
I 
I 
I 
I 
I 

~ ! • 
: Control Lines 

3 Other MIOCj 
Registers J 

Interrupt 
Mechanism 

l·::1=======t==t> 
I 
I 

L._ ________________________________________________________________________________________________________________________ :.:.:::.:..-.:.::::..:.::::-:_-.::_-:..:' _________________ _. 

Operation 

Decode RI instructions. 
Address selected odd WKR. 

Gate CR) to ALU A. 
Gate I field to ALU B. 

Build new CRJ according to H value. 

Transfer new CR) into selected WKR. 

Note: The CCU takes one cycle to execute 
an RI instruction. 

10-130 



Register to Register (RR) Instructions 

CExcnpt DALR and IOH/IOHI> 

RR INSTRUCTIONS ON CHARACTER 

012345678 15 

OP Code 

o o~ 0 1 1 
1 0 1 

111 Nl,2=1-Byte~l 
L Forced to 1 (Odd-Numbered Registers Only) 

N1, 2 = 0 ~ Byte .....-0-... ~._,.,...,. R1 

RR INSTRUCTIONS ON HALFWORD AND WORD 

0 1 2 3 4 5 6 7 8 15 

I 0 I R2 Io I Rl OP Code 

ODO ODO 
001 001 
010 010 
011 011 
100 100 
101 101 
110· 110 
110 111 

DATA FLOW FOR RR INSTRUCTION ------------------------
Storage Control 

~~---~-----Cables to MOSS Board (See Chapter 4) .---·cc u--------------------------------------- ~-- t-- r-----------------------------------------------------------------------------------------------------------.. @®® 14 P~RA r------------1 
Z Bus X, 0, 1 

Local Store 

LV 2 00 
LV 3 
LV 4 General 
L v 5 Registers 
LV 1 27 28 __ _ 

~j External 
Registers 

'id _______ f}f. 

(Hardware) 
7F 

·-~SAR ., x-1r-r _e_0 l ROS Control :f 
- ~ - S<orago Add~n 5'ora,. ""'" Y ·:· o. 1 ,. l.J :1--l~~P~_ :c ~ ~ o.o ...... (512 R:o~ds, -f 
'"""; 11Jrr: ._ ~i:e~o1 ~ , I , ~ ir-~ 1! _1 ~~~~~~:~-o~:~--~ 

P~R 7 ~I~ ~~ ~RR Decode 
X '-,-'I OP Code •ifo I-ti Bits 6, 7 Gate (POPR Selection) __,. Check 

CCU 
Controls r-------1 I I 

I I 
: Clocks I 
I I 
I I 

L-------J 

............ ~~!!lmlllll!l'~l!llll!~----------.......................... ~ .......... ,, 
, fioc _____ ~- 1----------1 _~/,A 

!control I ~ 
I A~ DReg 'll 

- ; ! !R2_f X -
t o 1 Z Reg : 19 ! @ 

~_t, ~,-~~~~ lh ~ 1/0 Bus 0, 1~=: 
r:l X' O : 

1 ~ r, / ')( @ ~----r,23 10 I Control Lines 

~~New (Rl) ; R! 0' ~LU 12 ~ ~,..~ c:-----11-----11--N-B_u_s.__._-l~l----/-r---------------------------------.J- -~~ !, [> 

New IAR , • 2 I- A ._X 1 WSDR 
\-~·----·~·:--! .... ·o - x rr----;iQc:·c~~;r-;,;-----1 r-@ ! 

----------------~ r- ;A~ ·- (R1) i-~ x .. - ... 0i- •-.1111 .. :•~M1~~R ' : I BT/AC Control •,- 0 · · ,.... 0 ,__ x 2 1 • 
: BTR 1 LAR 1 ... 1 : .___ - l MIOC Bus 1 Bytej 
I r- I ,.-- X a- Q :-T 
1 X 1 x (R2) ~ 1 ~ +• J R~st11er Address Bus 6 Bits.J.!-: t . ~kVi f.__~01~ ~ ....... ~Ir~,? ~ ~ 
I ._..!.. ! · V o h MIOCJ 1 Control Lines L.-------------- .. Z Bus X, O, 1 _.o1llll _..4 _J ~ _..4 ~ 3 t ~r I• ::{> ·---------.... _____________ _. ___ • __ _. __ .. ._ _______ .. ___ Em..... Registers 1 : 

I 
I 

Interrupt 1 

Mechanism 26 I 
I 

______________________ J 

--------------------------------------------------------------------------------------------------------------------------·----------------------------~ 

Operation 

Decode RR instruction. 
Address selected RI, R2 WKR. 

Gate CRll to ALU A bytes X, O, 1. 
Gate CR2l to ALU B bytes X, O, 1. 

Build new CRl) according to ALU operation 

Transfer new CRl) into Rl WKR. 
If Rl=O, the IAR is selected, and a 
branch occurs. 
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Exceptions to RR Instructions 
BRANCH AND LINK REGISTER 

0 1 3 4 5 7 8 15 

lol R2 I ci I Rl OP Code 

IAR -------> RI I Save Li nl< 

Address 

R2 -------> IAR jsranch 

Cycle Sequence Table 

Rl;t:O Rl=O Rlt-0 Rl=O 
RUO R2;t:0 R2=0 R2=0 

1 CIAR) --> Z Reg 
1 1 CR2) --> IAR 

1 1 CIAR> --> SAR 
1 CIA.R> --> Rl 

2 CZ Reg) --> P.1 

ADAPTER INPUT/OUTPUT CIOH> 

0 1 3 4 5 7 8 15 

I 0 I R2 lol Rl OP Code 

This instructi~n transfers the Rl contents 
to the selected adapter, or loads the 
adapter cata into Rl. The R2 contents 
p~ovide the adapter address and the direc
tion of data movement. See Chapter 12 for 
information on the channel adapter, and 
Chapter 13 for the communication scanner. 

Rl:tO Rl;t:O 
R2=0 RUO 

1 
1 

2 2 

3 3 

4 4 

5 
5 

6 6 

Rec,id R2 
Read X'48' 

LS CR2) --> IOC A Reg 
CTA dnta) 

IOC A Reg --> IOC D Reg 
CTA data) 

LS CRl> --> IOC D Reg 
CTD data> 

LS CRl> --> WSDR CTD data) 

CWSDR> -> X'6B' CSave TD data 
if IOC is busy) 

CR2> --> l>lSDR 
CX'48) -> ~ISDR 

CWSDR> -> X'6?' CSave TD data 
if IOC is busy) 

DATA FLOW FOR IOH INSTRUCTION 

-------------------------i Storage Control I 
I 
I 
I 
I 

•· I 
I 

~::...~ 
Cables to MOSS Board (See Chapter 4) 

.---·CCU--------------------------------------- ~-~ -- ~~-----------------------------------------------------------------------------------------------------------~ @®®~!4 P~RA r--------------i 
.... .,SAR 1111 x-!r1 _e0 l ROS Control I 

Z Bus X, O, 1 ~ Storage Address Storage Data Y, X, 0, 1 ,. ~ 9 11~,P~R -..,.. .... (512 R:o~ds, ~· g~~trols r-------1 
,.. jm Control -..i ;_. ~ '!'I~ ~ OP .J 6. 128 Bits/Word) -f ! Clocks ! 
.. 11-1- Lines ~ ~ ~ ;· Q t~--------------_J I I 

Local Store P~R ~ ~ iJ2. ~~ f11 ioH Decode L-------J 

LV 2 00 X ...;,_11 OP Code L'...J 
LV 3 G I - -0- i..... Bits 6, 7 Gate (POPA Selection) .+ Check LV 4 enera - 1..._ 
L v 5 Registers 
LV 1 27 28 __ _ 

~ External 
Registers 

~ 69,6B 

i"'l 
© 

1 ...... 

lillB 
WRK[I] 

Storage Data Bus Y, X, 0, 1 

Local Store Bus X 0 ·1 

~---: f\ ..... ~ 
1 

x I 

,-------- ~- ---------1 
11oc 1- lf2l I _ ~/.di. 
I Contro~/:: I L.J 1 r\!Y~ 
I A~ DReg fl 1·cr··· ... 9.F. 

(Hardware) 
7F 7 (R1) 0 ~ 

B X 
0 1 

~ ~ ~u 

~. ~ ~ ~21 J\.. 1/0 Bus 0, 1 
.. 1 ?.~. i l••L,.,.•, .... --....... 
~ 1 II I 

I 19 I@ 
t 23 1 O ! Control Lines 

l"l~------------------- _J<J t=t> 
Z Reg 

~~ 

..... 
0 

(R2) 

: :_ 
IAR ~ 

.._ A ~ .... 
1 x 

0 

B 1-X 1 
..... ~10 

~ 
Z Bus X, 0, 1 

12 ... oi-
1 -

I---' 

N Bus 

. 
...... ~oi-
~ 1 ...... 

7 I 
I 

:r-----r;iOc-c~~;..~i-----1 ~ I 
...... :.L..... .. M1 7~R ! MIOC Bus 1 Byte j! 

I ~ . • ....... • ............ 1!11111 ... ~ .... 0 . 
~ • Reqister Address Bus 6 BitsT 

~t& ! ~ 
OCJ 1 Control Lines 

3 Other MI I· :[> 
Registers 1 T 

I 
I 

lnterru~t I 
Mechanism I 

--------------------------------------------------------------------------------------------------------------------------
~----------:--------::_'"! _________________ _. 

Operation 

Decode IOH instruction. 

Read adapter address in R2 for input 
or output operation. 

ffi Read out or write in Rl. 

[I) Hold copies of CRU in LS6B, CR2> in 
LS69. 

Notes: 

1. If R2 designates the IAR, the adapter 
information is taken from X'48'. 

2. If Rl designates the IAR. an invalid 
op check Ll is raised. 



RS Instructions on Character 

IC, STC 

0 1 2 

I 0 I B 

000 
001 
010 
011 
100 
101 
110 
111 

3 4 5 6 7 8 9 

I 
OAR) 

00 

01 

10 

11 

WKRS 

D 

Displacement 
0 to + 127 

Forced to 1 

Storage A~ IC 

_cN=1 
N=Of l 

(B) + D 8-bit ~x;0.I 0 

L STC I N=O_J 
N= 1 • 

Cycle Sequence Table 

Store Character CSTC) 

8:#0 B=O 

1 CX'44' --> WSDR 
2 CWSDR) + D --> SAR 

1 CB) + D --> SAR 
1 CR) --> WSDR 

If SAR bit 1. 6 =o 
1 I 2 I CR) byte N --> STG byte 

or 1 
If SAR bit 1. 6=1 
1 2 CR> byte N --> STG byte 

or x 

Insert Character CIC) 

BifO 
N=0,1 

1 

2 

B=O 
N=0,1 

1 

2 
3 

CX'44') --> WSDR 
CB> + D --> SAR 

CWSDR> + D --> SAR 
STG y, x, O, or 1 
--> R byte N 

1 

I 

O, 

y, 

15 

I R 

DATA FLOW FOR RS INSTRUCTION ON CHARACTER 

~------------------------Storage Control 

[11---~-----
.---·CCU 
I 

Cables to MOSS Board (See Chapter 4) 

I 
I 
I 
I 

Z Bus X, 0, 1 

Local Store 

LV 2 00 
LV 3 
LV 4 General 
L V 5 Registers 
LV 1 27 

23---

External 
Registers 
44 

'io····-··GF. 
(Hardware) 

7F -

M~~ 
~ 0 '\ 
(Bl 1x - I r:;-i L2:J Address 

0 :-llllfllll•."' ___ _ 
-

12 

Z Reg ...-
x 

1 
~ 

I 

·-~------- I-~ 1----------... 
:roe , r@® 
: Control : 1 7 16 1 
1 A R:.?I° D R [l s I ~ eg I ~ 

..._U.,. ~- ~ ~~I~ I ~ 110 Bus o. 1J ..... 

~.-!..~g[ I~ I @ I 
I I 18 : 

l ,i#J ...... ~23 I I "" 10 1 Control Lines 1 

r-~~~-..~~~--11-N~Bu_s-1--1--11--~~---_-_-_-_--_-_-_-_-_--~-=-=-=-=-~- _Jl(J f=i> 
~~XDR I L: r ----"Mioc-c~~;r:,1-----, ! 

!0-.;1;~~:~;;;~i-i .... :.~ ... M1 1~" 2 ! ~'"' ""' !..... 
.i
i -

1 
~ ; R~ster Address Bus 6 B,tsl 

ii~ 9 1 ,_. 1~ I ·1~ 
•llllllL•-.--.-.-.-.-.--.-.-.-.-• ..! ....... riiii .................................... llllll~l.. ...... Jl. ... _..4,1. ................ £~ ...... ~ .. ~,: 3 Oth~r MIOCl ! Control Lines 1-"-I Registers I I'"' 1-v 

I 

Interrupt 
Mechanism 

I 
I 
I 
I 

I I I 

~------------------------------------------------------------------------------------------------------------------------:..::.:::::::::.:::.:::.::-::::_-:-..:' _________________ .J 

Operation 

Decode RS instruction. 

Gate CB) to ALU A 
and D to ALU B. 

Add CB>+D --> SAR. 

Address storage. 

IC, transfer storage data to 
selected R byte. 

~ STC, transfer data from selected R 
byte to storage. 

Note: If B is O, the IAR is not used. 
Instead, the contents of the external 
register X'44' is added to the D field. 
This permits direct addressing of the 128 
bytes starting at the address contained in 
X'44' without having to load a base regis
ter. 

Ch~ot~r 10. Cgntr~l Control Unit 10-160 
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RS Instruction on Halfword and Word (Part 1 of 2) -------------------------1 

l AND LH, ST AND STH 

The CCU takes a number of cycles that 
depends on the value of R and B, and on 
the word or halfword addressing boundary 
in storage. For every RS instruction, a 
table indicates the sequence of cycles, 
and shows in which register(s) the cyclo 
information result can be r~ad. 

0 1 3 4 5 7 8 1415 

I 0 I B I 0 I R Displ. : : I 
000 000 

+3Z CL, ST> or 
+64 CLU, STH> 

. . 
111 111 

DATA FLOW FOR RS INSTRUCTION 

.---·CCU 

Local Store 

LV 2 00 
LV 3 
LV 4 General 
L v 5 Registers 
LV 1 27 28 __ _ 

~ External 
r;i Registers 
L.:J 69,6B 

7"6 _______ qf. 

(Hardware) 
7F 

:..4 

r~ 
© 

Storage Control I 
Main Storage I 

I 

Control J 
I 
I 

[:jt~_~J 
Cables to MOSS Board (See Chapter 4) 

1--...._ __ ccu 
Storage Data Y, X, 0, 1 1----- Controls r-------1 I I 

I I 
~ Control "1111 ~ ~I~ o OP ~128 Bits/Word) 

~ IH 1--i Lines '{, X . -· 15 1 

PFAR ~ Q ~ 1 r.:l ---------------~ 

I Clocks I 
I I 
I I 

L-------J 
,....., 7 1- ~ ~~ ~ RS Decode 
X ....;...1 OP Code .._ -0 i..- Bits 6, 7 Gate (POPR Selection) 4 Check 

-
1 .... 

Loral Store Bus X 

illB 
WRK 

~~~ 
1 

x 

7 (R1) 

i 
I 

..... I 

~ x: 0: 1 

: ' ' 
(R2) 

' ' 
' I 

I 

0 

B X -I 
I-'-. 1 
0 

' ~~ ~u ~ -..1 

0 ·1 

I .., 
Z~g 

x 
12 ~~--1 

L.,....J 

Storage Data Bus Y, X, 0, 1 
-.... 

~ 

I 
I 
I r-------- ~- ·--··--·•1 I 

11oc i- .f21 I !©® I 
1 Control/. L:J 1 17 16 I 
1 AR~ I 

I ~ DReg 'l I .... ~ ~21 J 1/0 Bus 0, 1 I 1111,. I 0 -

--~~ 1 1 · ~ ..... ~1 I I 
I 19 I 118' I 
I 23 I \'..3f I 

pir- 10 h Control Lines 1 ~ N Bus ~------------------- -~ :l=f> r--:.-----------------------------11--7-r-------------__J ! 
L!'s7R r ----Mioc-c~~;r-;,i-----1 ~ ! 

l8T'1'Ac-c;;;~1-i, --HO~ ...... • .. ~~Ml~xO~R 2 ! ! 
-J ,i 1 ~I 1 MIOC Bus 1 Byte I 

I B~ I ~ - ; I 0 - ... - .. ·-------... ~ i ~ kVll ~ y1 Register Address Bus 6 Bitsl": 
t 0 9 I I T,.. 

r--- I 

' ' 1 x 

I - I I I 
L----~-----J J j .4 ...4 ~ 3 Other MIOCI I Control Lines I =i> •iiiiiiiliiiliiiiliiiliiiliiiiliiiiiliiii•-•-iA------------llllil .. __ 6 __ ..... _. _______ ...... ____ ...... Registers j r 1 

Interrupt I 
Mechanism I ._ _____________________ J I 

--------------------------------------------------------------------------------------------------------------------------- _______________________ _. 

l!::J Decode RS instruction. 
Address B Rag CB"OOO>. 

@]Gate CB> to I.LU A 
and D to ALU B. 

~Add CB>+D --> SAR, storage data 
address. 

E] /\ddre:;s storag-a. 

~ l and LH, transfer storage data to R. 

~·ST and Snl, transfer data from R to 
storage. 

1. If R=ooo, the IAR is sP.lP.ctad. The 
operation results in a branch to the 
new 11ddress. 

2. If n=ooo, the IAR is not used. 
Instead, the contents of a defined 
external register is added to the D 
field. This permits direct address
ing of the 32 words starting at tho 
address contained in X'46' Cload and 
store operations), or the 64 half
words starting at the address 
contained in X'45' Cload halfword and 
store halfword operations> without 
having to load a base register. 



RS Instruction on Halfword and Word (Part 2 of 2) 

CYCLE SEQUENCE TABLES 

Load CL> 

r::~1:;~1:~~1:~~1 
---+---+---+---! 

I I ~ I ~ 
1 1 I 

---+---+---+---
If SAR bit 1.6=0 

§ I : I § I : 
---+---+---+---
If SAR bit 1.6=1 
2 2 2 I 2 I 
3 3 3 3 I 

ft I 
4 

ft ft I 
___ l_~-.L---.L-~-J 

Load Halfword CLH> 

CX'46'l 
CWSDR>+D 
CB>+D 

--> WSDR 
--> SAR 
--> SAR 

Low-order bits of STG word --> Z Reg 
CZ Reg) --> R 
CZ Reg) --> IAR Cbranch) 

Low-order bits of 1st STG word 
--> Z Reg byte X 

CZ Reg) --> R SAR+Z --> SAR 
High-order bits of 2nd STG word 

--> Z Reg bytes O, l 
CZ Reg) merged with R, result --> R 
CZ Reg) merged with IAR, result --> 

CX'45') --> WSDR 
CWSDRHD --> SAR 
CBHD --> SAR 

STG bytes o. 1 --> R bytes O, l 
and byte x=O 

STG bytes o. 1 --> IAR, byte x=o 

STG bytes y, x --> R bytes o, l 
and byte x=O 

STG bytes y, x --> !AR, byte x=o 

IAR (branch) 

Store CST> 

CX'46'l 
CWSDR>+D 
CBHD 
CX'68'>=ooo 
CR> 

--> WSDR 
--> SAR 
--> SAR 
--> WSDR 
--> WSDR 

CWSDR> --> 
Low-order bits of STG word 
CWSDR> byte x --> 
Low-order bits of lst STG word 
CSARl+2 --> SAR 
CWSDR> bytes O, l --> 
High-order bits of 2nd STG word 
Operation End 

Store Halfword CSTH> 

rR;oTR~oTR;oTR~ol 
1~=~1~=~1~~~1~~~1 I I I l I l I CX'45') --> WSDR 

l I 1 I I CBHD --> SAR 
I I I 2 I 2 I CWSDR HD --> SAR 
I I l I I 2 I CX'68' >=ODO --> WSDR 
I 1 I 2 I I CR) --> WSDR 
l---+---+---+---1 
I If SAR bit 1.6=0 
I 1 I 1 I 2 I 2 I CWSDR) bytes o. 1 --> STG bytes O, l l---+---+---+---1 
I If SAR bit 1.6=1 
I 1 I 1 I 2 I 2 I CWSDR> bytes 0, 
L---.L---.L---.L---~ 

1 --> STG bytes x, y 
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Register and Storage With Addition (RSA) Instructions 

ICT AND STCT 

The CCU takes three cycles to decod~ and 
execute an RSA instruction. Cycln 
sequence tables indicate in which regis
ter(s) the cycle information result can be 
read. 

0 1 3 4 7 8 15 

1°1 B 1°1 R INI Op Code 

~ 

000 00~ ? 01 1 

10 1 

111 11 1 

Forced to 1 
_j 

_[
N =1 ------. 

Storage A-d~e:_r- ICT N=O--i t 
(B) + D ~ I x I 0 1 

L STCT t : = :~ _ _,,_. __ __.I 

Cycle Sequence Tables 

Insert Character and Count CICT) 

BtO B=O is invalid 

1 CB) --> SAR 

2 ( B) + 1 --> B (count> 
2 Read storage 

3 Selected STG byte <Insert) 
--> R byte 0 CN=O), or 
--> R byte 1 CN=lJ 

Store Character and Count CSTCT) 

BtO B=O is invalid 

1 CB) --> SAR 

2 CB> + 1 --> B (count> 

3 R byte o, or 
R byte 1 

--> Selected STG byte 
(store) 

DATA FLOW FOR RSA INSTRUCTION 

Local Store 

LV 2 00 
LV 3 
LV 4 General 
L v 5 Registers 
LV 1 27 

Storage Control 

Storage Data Bus Y, X, 0, 1 

23---
~i 

.. ~ ............... ~ .............. ~ ........................ ~ ............. ~ ........................ ~Ai. ........... -, 
Loe-al Store Bus X 0 I 

External 
Registers 

6F 'id--- --..... 
(Hardware) 

7F 

1~~ 
(B) 1 x I --·.,-----0 

' : B X ~ 
Blli.a--+'--'--1 ~· 1 

x; ~: 1 ~ lb tr<'~ 
I ' ~~ALU 

14 ;s: 0~ Ar~'\-
L--w..,.. .. 1--_._, -i -.; 0 

! • (B) 1 X 

Z Reg 

x~ 
~ ~~ 

1 ......... 

ICTB 
12 

r-------- ~- 1----------~ 
t IOC : 
I Control t ......<17>(16> 

~ ~r'~g ..4 ~:~~egl ll I: B: 0, 1 
~ -1- 1 lh l : 

I 19 I J'18'. : 
I 23 I~ I 
~ 10 I Control Lines t 

r-----------~._N_B_us--11--11~1--~~----_-_-_-_--_-_-_-_-_--_-_-_-_-~- _J'.J ~ 

lws,E,x R r~--------------------, i 
I I 21 I -

L..;.' I MI OC Control 1 riY l 

l ....... • .. ~M,~R : I 
:B"it"Acc~~;;~1-.,- x ~ • • 

LAR 0 t-- ••• : ... 4-~I 
01
• l MIOC Bus 1 Byte:....., 

~ -~ /9'1 ~ fr-.__~~1: ~ ---B~I ~~ ; ~ Uf R~gis;er Address Bus 6 B1ts_1 

O .IAR +- ...... ~011-1 
,..1 .._ 

1 llfD': V .4 1 0 h MIOC1 : Control Lines 1 
L. Z Bus X 0 1 • • • • • 11 3 t e_ r 1 1 -r-.. ... -.--.-.-.. -.-.-.. --.. -.-.-.-__ ._ .. ______ mmli'llliii' ___ _. .... __ 11111_..._ ___ ...... _ _.,. .. ________ ... ___ :a••: Registers r -1-v 

I 
Interrupt 1 

I Mechanism I 
L----------------------J ' --------------------------------------------------------------------------------------------------------------------------·--- ---------------------------J 

~Decode instruction. 

~ S~nd CDJ to SAR. 

~Add 1 to CB), count. 

GJ Update B. 

~ ICT, tr<:insfer the selectQd storuge 
dntn to R. 

~ STCT, transfr.:ir tha sQlected R byto 
to storn9e. 

Note: If B and R specify the same (odd) 
register, the contents of this register 
are incremented by 1 before the selected 
byte is transferred. 

Chapter 10. Central Control Un it 1 0-1 8 Q 



Branch (RT) Instructions 

BRAllCll ON BIT CBB) 

0 1 3 4 5 7 8 15 

j 1 11 M M 11 I R j·-N~,-M-1 .....__D _i s-p-1-. -1--.S I 

This instruction results in a branch to a 
storage address, dQpending on the state of 
a bit tested in the gener~l register spec
ified by R. 

The branch address is formed by adding or 
subtracting the displacement contained in 
the D field to or from the IAR, which 
contains the next sequential address. The 
mnximum displacement is 63 halfwords. If 
s=o in the instruction, the displacement 
is added to the IAR contents; if S=l, the 
di~placament is subtracted from it. 

The M field specifies which bit in byte 0 
CN=O> or in byte 1 CH=l> of the genaral 
register R is to be tested. If the bit is 
zero, the !AR is not modified, tha branch 
is not taken, and the instruction at the 
next sequential address is executed. If 
the bit is one, the instruction at thA 
branch address is executed. 

The C and Z condition latches remain 
unchanged. 

Bit to b~ tested 
in Dyte 0 in Byte 1 

ti:::: 
M2= 
M3= 
tl8= 

0 1 

0 0 
0 0 
0 0 
0 1 

~~~r~~I 

2 

0 
0 
1 
0 

3 4 5 6 7 0 1 2 3 4 

0 0 0 0 0 1 1 1 1 1 
0 1 1 1 1 0 0 0 0 1 
1 0 0 1 1 0 0 1 1 0 
1 0 1 0 1 0 1 0 1 0 

CIAR>+T --> Z Reg 
CIAR>-T --> Z Reg 
Test bit in R Codd) 

If Bit tested = O, idle c:ycle 

5 

1 
1 
0 
1 

-~-1-~-1 
If Bit tesh!d = 
212 J Z Reg 

1, branch taken 
--> SAR 

2 2 Z Reg --> IAR 
--- ---

6 

1 
l 
l 
0 

7 

1 
1 
1 
1 

BRANCH CB) 

0 4 5 1415 

11 0 1 0 11 Displacement 

This instruction results in an uncondi
tional branch to a storage address. 

The branch address is formed by adding or 
subtracting the displacem~nt in the T 
field to or from the IAR, which contains 
the next sequential address. The maximum 
displacement is 1023 halfwords. If S=O in 
the instruction, the displacement is added 
to the IAR contents; if S=l, the displace
ment is subtracted from it. 

The C and Z condition latches remain 
unclvmged. 

BRAllCll Otl C LATCH CBCU 

0 4 5 1415 

11 0 0 1 11 Oisplacemont · 1sJ 
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BRANCH ON Z LATCH CBZL) 

0 4 5 1415 

11 0 0 0 11 Displacement 

These instructions result in a branch to a 
storage address according to th~ statQ of 
the C or Z condition latches. 

The branch address is formod by adding or 
subtracting the displacement in the T 
field to or from the IAR, which contains 
the next sequential address. The maximum 
displacement is 1023 halfwords. If S=O in 
the instruction, the displacement is added 
to the IAR contents; if S=l, the displace
ment is subtracted from it. 

If the tested condition latch is not set, 
the IAR is not modified, the branch is not 
taken, and the instruction at the next 
sequential address is executed. If the 
tested condition latch is set, the 
instruction at the branch address is 
executed. 

The C and Z condition latches remain 
unch.nnged. 

5~iiT5~11 

-~-r-;- i!!i 1 ~!.d~~i.! i~i.h 
If tested latch = O, idle cycle 

-~-1-~-1 C IAR> --> SAR 

If testC!d latch = 1, branch is taken 
2 l 2 J Z Reg --> SAR 

-~- -~- Z Rog --> IAR 

BRANCH ON COUNT CBCT> 

0 1 3 4 5 7 8 1415 

11 O 1 1 ll R INlll Displ. 1sj 

The count contained in byte 0 CN=O>, or 
byte 0 and 1 CN=l> of the general register 
specified by R is decremented by 1, and 
lhon tested. If the result is O, the 
instruction at the next sequential address 
is executed; if it is not O, the instruc
tion at the branch address is executed. 
If the count is 0 before executing the 
instruction, the result is all ls in byte 
0 CN=O>, or bytes 0 and 1 CN=l>, the count 
value then being 256, or 65, 536 respec
tively. 

The branch address is formed by adding or 
subtracting the displacement in the T 
field to or from the IAR, which contains 
the next sequential address. The maximum 
displacement is 63 halfwords. If S=O in 
the instruction, the displacement is added 
to the IAR; if S=l, the displac~ment is 
subtracted from it. 

The C and Z condition latches remain 
l•nchangnd. 

5~iiT5~11 

~!Ii~ 
If count 

_LJJ_I 
If count 

JLU 

CIAR>+T --> Z Reg 
CIAR>-T --> Z Reg 
Test count in R(odd) 

= O, No branch 
Idle cycle 
CR) -1 --> R 

is positive, branch is 
Z Reg --> SAR 
Z Reg --> IAR 
CR) -1 --> R 

taken 



Exit Instruction 

0 3 4 7 8 1112 15 

lo o o 010 o o 010 1 i i10 o o ol 

This instruction is used to exit from the 
active program level. The interrupt 
priority logic then determines which group 
of general registers to select as the 
active group for the next program opera
tion. This instruction also resets the 
'interrupt entered' latch for the program 
level that executes it. 

If the Exit instruction is executed at 
program level 5, the level 4 supervisor 
call interrupt request CSVC l4) is set. 
The next instruction is then normally the 
instruction at the starting address for 
program level 4. However, if other inter
rupt requests of higher priority are 
present, the next instruction executed is 
the instruction at the starting address of 
the highest priority program level 
requesting an interrupt. If program level 
4 is masked, program level 5 executes 
after setting an SVC l4 interrupt. 

Resulting Condition Latches: Unchanged. 

Cycle Sequence Table 

level level 
1 to 4 5 

1 General Reg 0 c 1) --> WKRO 
C IAR> 

1 No operation 
2 General Reg 1 c 1) --> WKRl 

2 No operation followed by 
int l4 

3 General Reg 2 ( 1) --> WKR2 

4 General Reg 3 ( 1) --> WKR3 

5 General Reg 4 c 1) --> WKR4 

6 General Reg 5 ( 1) --> WKR5 

7 General Reg 6 ( 1) --> WKR6 

8 General Reg 7 ( 1) --> WKR7 

Cl) The new active interrupt level selects 
the general register group in local store. 

Operation 

In the operation that follows, level 2 
raises an interrupt request, which stops 
the running of level 3. level 2 executes 
with no interruption until Exit is 
reached. Exit then executes, and level 3 
resumes at the point where it was inter
rupted. 

The interrupt mechanism is packaged on the 
MIOC card. 

Level 4 running 

l 
Level 4 interrupted 

Level 1 X'20' through X'27' - group 4 

Level 2 X'OO' through X'07' - group O 

Level 3 X'08' through X'OF' - group 1 

Level 4 X'10' through X'17' - group 2 

Level 5 X'18' through X'1F' - group 3 

Level 4 resumes 
where interrupted 

! 

Level 2 interrupt request 
Level 2 running 

Work registers 1 0 

Level 2 execution end 

------1 2 EXIT operation 

----~3 
4 ------1 
5 ------1 
6 ------1 
7 .__ ____ _, 

CD 

0 
0 

Prepare work registers for level 4 
which will be the new active level 

Reset level 2 interrupt 

Branch to new IAR 
(interrupt level 4) 

EXIT operation end 
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Register External (RE) Instructions (Part 1 of 2) 

INPUT INSTRUCTION 

0 1 3 4 5 7 8 1112 15 

lo! E IOI R E 111001 

This instruction loads the general regis
ter specified by the R field with the 
contents of the external register speci
fied by the 7-bit E field. The general 
registers of program levels that are not 
running can be addressed as external 
registers. 

The C and Z condition latches remain 
unchung<>.d. 

An input instruction can be execut~d at 
program levels 1, 2, 3, and 4 only. Any 
attempt to execute this instruction at 
program level 5 causes a level 1 
input/output checl' C leval 5 IIO error) to 
be set. 

Note: If general register 0 CIAR) is 
specified as R, the operation results in a 
branch to the address formed in register 
0. 

The cycle sequence of the input instruc
tion varies with the register that is 
specified by the E field. Instructions in 
the group A read the local store regis
tQrs; those in group B read the hardware 
latches. Input X'70', X'7A', and X'74' 
work differently, and have their own cyclQ 
soquence. 

Register ucldresses 

Group /\ Lo cul store: 00 to 6F, 71, 72 
78, 7 F, and 7C 

Group B Latches: 73, 75, 76, 77, 79 
and 7D to 7 r-

Input '7 0 ' Storaga size bits 
Input '74' LAR contents 
Input '7 A' f1igh resolution timer bits 

For the register bit meaning of the 
Input/Output X'7x' instruction, sQe pages 
10-230 and 10-2~0. 

Invalid Input Instructions 

Any attempt to execute input X'28' through 
X'2F', X'49' through X'4F', X'60' through 
X'6F', and X'78' sets an error interrupt 
level 1. The instruction is not executed. 

- . ...., 
Group A 

R:f-0 R=O 
E;tIAR Et-IAR E=IJ\R E=IAR 

1 1 CLS 'E' --> WSDR 
2 CHS DR) --> R 

2 WSDR> --> I.hR 
br<rnch 

1 CIAFO --> R 
1 CIArD --> 

E=OO CIAR) in program level 2 
E=OB CIAR) in program levE!l 3 
E=lO CIAR) in program level 4 
E=18 (IAR) in program le'!vel 5 
E=20 ( Il\R) in progr;:1m l~vol l 

Cy cl ci S~qucmc9 

Group B 

Rt-0 R=O 

1 1 zeros --> z reg byte x 
latdms --> z reg bytes 0. 

and 1 
2 CZ reg) --> R 

2 CZ reg) --> IAR branch 

Cycle Sequenco 

E='70' 
--..----
R:;':O R=O 
·--f--1 

1 1 
2 2 

3 
3 

3 

3 

Cycle to prepare CCU circuits 
02 --> SAR (gate 

byte 0) 
zeros --> R bytGs X, 1 
STG size bits --> R byte 0 
zeros --> IAR/SAR 

bytes x, 1 
STG size bits --> I~RISAR byte 0 

(branch on STG size) 

3725/3726 Maintenance Information Manual 

Cycle Sequencti 

E='7A' 

R:;tO R=O 

l 1 ~Hgh rnsolution timer bi ts 

2 
2 
2 

CZ reg) 
CZ reg) 
CZ reg) 
(brunch 

--> Z reg 
--> R 
--> SAR 
--> It;R 

on timer vc:ilue) 

~ate: Input X'74' requires only one cycle 
to place the LAR contents in tha i:ork 
registar specified by R. 

DATA FLOW FOR INPUT RE INSTRUCTION 

------s7~T~1~;-c~~;r-;1------! 

j 1V•,1in S1r11.ir1~ I 

: .' ~~:::::".::J I ! 
l ~--+ ! 
i_ ---~2-1-i-1--~~---J 

10-210 

r--CCU------------~}·~~:,~®~-S:~~':!_'._0_~_<:2SS _1r'" l~'.'.'-~~·~~:'::.~~--------·-7c;R:·---------------------------,::::::::=::.:::::::~-------------------·-------·-·1 
l SAR i) I ROS Control ! 
l ? "'" X. 11, I Im ll' ROS ' ll, "~Storalge Acid(~,'~.,,,, II CCU ! v " 1512 Words, Controls :-------: 

: 1 , l ni ~ \ ! Clocks : 

! PFAR 0 t _______ j 
: x 
: ~1 fJ I u 11r IPOPR ',r I~ 11onl I . ,----------_-_;,;-.;;--_______ -;.+-~~~~~~~-;...-J 

' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 
' ' ' ' ' ' 

---------1 
©® : : 
1-0 Bus 0, 1 ! 

j::i::.· ~M~-~~:i t _____________ J Con!rol Lines 

I I I t 
I ._----------------------J I -------------------------------------------------------------------------------------------------------------------------------------------- .. ------------' 

Operation 

Decode RE instruction. 

Read contents of local storage or 
hardware register specified by E. 

[TI Set the value read into R. 



Register External CREJ lnstr-uctiOns (Part 2 of-2) 

OUTPUT INSTRUCTION CRE> 

0 1 3 4 5 7 8 1112 15 

I 0 I E I 0 I R E IO 1 0 ol 

This instruction places tha contonts of 
the general register specified by the R 
field in the external register specified 
by the 7-bit E field. See page 10-220 for 
the functions of the 128 external regis
ters addressable via the output instruc
tion. G~neral registers of program levels 
that are not running can be addressed as 
external registers. 

The C and Z condition latches remain 
unchang!i!d. 

An output instruction can be executed at 
program levels 1, 2, 3, or 4 only. An 
attempt to execute this instruction at 
program level 5 causes the level 1 
input/output check (lQvel 5 l/O error) to 
be set. 

Note: If general register 0 CIAR> is 
specified by E, the operation results in a 
branch to the address formed in register 
0. 

The cycle sequence of the output instruc
tion varies with the register that is 
specified by the E field. Instructions in 
groups A, B, and D are 1 cycle long. 
Cycle sequence tables follow for the long
er output instructions. 

Register Addresses Cycle 

Group A Local store: 00 to 67 1 
Group B Latchas: 68,69,75,76,77 1 

79,7A 
Group c Latches: 70, 78, to 7F 3 
Group D Latches: 71. 72 1 
Output'73' Set SPIAE Keys 3 
Outrrnt' 74' Control storage ECC 4 
Output'78' Force ALU check 2 

Any att~mpt to execute Output X'28' 
through X'2F', X'49' through X'4F', X'60' 
through X'6F', and X'75' sc·ts an error 
interrupt level 1. The instruction is not 
<01'ecuted. 

.klLcle Seguen~e Tabl~~ 

R may specify the !AR CR=O>; it does not 
change the number of cycles. 

Group C 

1 
2 
3 

CR> --> Z Bus C7E, 7F only) 
Necessary idle cycles for setting 
the interrupt mechanism, or 
program stop. 

E='73' Sat SPIAE Keys 

1 CR> --> Z Bus 
2 Si\R --> Storage key data reg 
2 --> User key reg 
3 Storage key data re!J 

E='74' Control storage ECC 

l Prepare ALUA, ALUB 
2 z~ros --> SAR 
2 CLS'47') --> 
3 Necessary idle cycles for 
4 timing rensons 

E='78' Force ALU chock 

1 Force ALU compare check 
l Force parity error 
2 Idle cycle to let hardstop 
2 or interrupt level l propagate 

DATA FLOW FOR OUTPUT RE INSTRUCTION 

local Store 

l v 2 uo 
~ ~ ~ Gcne1 ,1/ 
L v 5 Rt!(lisu.•n 
LV 1 '27 

28- --

Operation 

Decode RE instruction. 

Read R. 

Set CR) into the local storage or 
hardware register specified by E. 

... - .. --... -· . : 

__ '!!'-____ !"!!!" ... To and From 

---.. ---iiiiioiioiioi .... MOSS (page 14·0201 

Chaptcir 10. Central Control Unit 10-211 



External Register Functions 

The input/output registers are defined by INPUT REGISTERS 
the 'E' field of the CCU input/output 
instructions. 
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OUTPUT REGISTERS 

LS Address E Field Register Functions The local store array contains as many LS Address 
locations as can be addressed by the 'E' 
field of the input/output instructions. 

For LSR locations '00-6F', the data 
obtained by an input instruction comes 
from the local store position designated 
by the 'E' field of the instruction. 
Similarly, the data set by an output 
instruction goes into the local store 
array location designated by the 'E' 
field. ' 

However, for In X'70', X'73-7A', and 
X'7D-7F', the data are taken from various 
hardware registers and jumpers in the CCU. 
For Out X'70', and X'73-7F', the instruc
tion sets/resets a control function or a 
hardware register in the CCU. In these 
cases, the local store array is not used. 
These points are shown in the following 
charts as 'HW' or control. Note also that 
Out X'71' and X'72' store data into LSR 
locations X'79' and X'7A' respectively. 

As a result, the data obtained in these 
cases by displaying the LSR using is mean
ingless, and does not correspond to the 
input/output instruction operand location. 

The information obtained by instruction In 
X'71' through In X'7F' can be displayed 
with the"!" function of display under 
"CCU". See 3725 Problem Determination and 
Extended Services. 

Register X'70' cannot be displayed using 
the '!' function. It can be displayed 
using the 'L' function, but always shows 
X'OOOO' and should be ignored. Use the 
CDF display to determine storage size. 

Example 1: 

In X'40' (interrupt start address level 
l>. The E field of this ins·truction 
corresponds to LSR 40. 

Example 2: 

In X'74' (lagging address register). The 
E field of this instruction designated the 
CCU lagging address register CHW) and not 
the LSR 74. 

Example 3: 

Out X'7B' (set PCI level 2>~ The E field 
of this instruction causes CCU level 2 
interrupt to raise (control). 

28 - 2F 
30 
31 
32 
33 
34 
35 
36 - 3E 

3F 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 - 4F 
50 - SF 
60 - 67 
68 
69 
6A 
6B 
6C - 6F 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
7A 
7B 
7C 
70 
7E 
7F 

Invalid register selection 
CS address pointer register for CA 1 
CS address pointer register for CA 2 
CS address pointer register for CA 3 
CS address pointer register for CA 4 
CS address pointer register for CA 5 
CS address pointer register for CA 6 
Pointer registers 6, 7, ... , E 
CS address pointer register for scanner 
Interrupt start address - Level 1 
Interrupt start address - Level 2 
Interrupt start address - Level 3 
Interrupt start address - Level 4 
Substitution register for operations on character 
Substitution register for operations on halfword 
Substitution register for operations on fullword 
CCU storage control register on ECC 
IOH TA substitution register 
Invalid register selection 
Invalid register selection 
Invalid register selection 
Zero register 
Holding register for IOH, IOHI, and BAL instruct. 
Holding register for MIOH 
Holding register for IOH 
Not used 
Storage size installed 
Operator address/data entry register 
Operator function select control 
Insert storage protect/address exception key 
Lagging address register 
CCW for AID operations 
Adapter level 1 interrupt requests 
Adapter level 2, 3, or 4 interrupt requests 
Invalid register selection 
Utility register 
High resolution timer/utilization counter 
Branch trace address pointer 
Branch trace buffer count 
CCU hardware check register 
CCU level 1 interrupt requests 
CCU level 2, 3, or 4 interrupt requests 

00 - 07 
08 - OF 
10 - 17 
18 - IF 
20 - 27 

28 - 2F 
30 
31 
32 
33 
34 
35 
36 - 3E 

3F 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 - 4F 
50 - SF 
60 - 67 
68 <Note 2) 
69 CNote 2) 
6A (Note 2) 
68 <Note 2) 
6C - 6F 
HW 
71 
72 
HW 
HW 
HW 
HW 
HW 
HW 
HW 
HW 
78 
7C 
HW 
HW 
HW 

CNote 1) 

00 - 07 
08 - OF 
10 - 17 
18 - lF 
20 - 27 

28 - 2F 
30 
31 
32 
33 
34 
35 
36 - 3E 

3F 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 - 4F 
SO - SF 
60 - 67 
68 
69 
6A 
68 
6C - 6F 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
7A 
78 
7C 
70 
7E 
7F 

Notes: 

General register group 0 (interrupt 
General register group 1 (interrupt 
General register group 2 (interrupt 
General register group 3 (interrupt 
General register group 4 (interrupt 

Invalid register selection 
CS address pointer register for CA 1 
CS address pointer register for CA 2 
CS address pointer register for CA 3 
CS address pointer register for CA 4 
CS address pointer register for CA 5 
CS address pointer register for CA 6 
Pointer registers 6, 7, E 

level 
level 
level 
level 
level 

CS address pointer register for scanner 
Interrupt start address - level 1 
Interrupt start address - level 2 
Interrupt start address - level 3 
Interrupt start address - level 4 

2) 
3) 
4) 
5) 
1) 

Substitution register for operations on character 
Substitution register for operations on halfword 
Substitution register for operations on fullword 
CCU storage control register on ECC 
!OH TA substitution register 
Invalid register selection 
Invalid register selection 
Invalid register selection 
Not used 
Not used 
Not used 
Not used 
Not used 
Hard stop 
Program display register 1 (display A> 
Program display register 2 (display B) 
Set storage protect/address exception keys 
Storage control register 
Invalid register selection 
Miscellaneous c~ntrol 1 
Miscellaneous control 2 
Force ALU checks 
Utility register set 
High resolution timer/utilization counter control 
Set program-controlled interrupt - level 2 
Set program-controlled interrupt - level 3 
Set program-controlled interrupt - level 4 
Set mask bits 
Reset mask bits 

00 - 07 
08 - OF 
10 - 17 
18 - lF 
2o - 21 

28 - 2F 
30 
31 
32 
33 
34 
3S 
36 - 3E 

3F 
40 
41 
42 
43 
44 
4S 
46 
47 
48 
49 - 4F 
SO - SF 
60 -
68 <Note 2) 
69 <Note 2) 
6A (Note 2) 
6B <Note 2) 
6C - 6F 
Control 
79 
7A 
HW 
HW 
HW 
HW 
HW 
Control 
HW 
HW 
Control 
Control 
Control 
HW 
HW 

1. Attempts to select an invalid register with an in or out instruc
tion set an error interrupt level 1. The instruction is not 
executed. 

2. Attempts to select LS68 to LS6B with an In or Out instruction set 
an error interrupt level 1. The instruction is not executed. 
Nevertheless, these LS registers are used internally by some 
instructions. For details, see page 10-150. 



Input X'7X'- Register Bits (Part 1 of 2) 

For notes, see following page. 

X'70' X'71' X'72' X'73' 
Storage Size Operator Operator Disp!uy Read 

Address SP/AE 
Installed Data Entry Function Select Key 

X'74' X'75' X'76' X'77' 
Lagging AIO CSCW IOC Level 1 Adapter 
Address lnterrupt Request Level 2, 3 
Register Int. Request 
CLAR> 

Byte X, Bit 2 Not used Addr/data X.2 Not used Not used 
3 Not used Addr/data X.3 Not used Not used 
4 Not used Addr/data X.4 Not used Not used 
5 Not used Addr/data X.5 Not used Not used 
6 Hot used Addr/data x. 6 Not used Not used 
7 Not used Addr/data x. 7 Hot used Hot used 

Byte X, Bit 2 LAR X.2 Not used Not used Not used 
3 3 Not used Not used Not used 
4 4 Not used Not used Not used 
5 5 Not used Not used Not used 
6 6 Not used Not used Not used 
7 7 Not used Hot used Hot used 

Byte O, Bit 0 l=MEM-1 to -8 are 256K Addr/data 0. 0 F. select 8 0 
1 l=MEM-9 to -12 are 256K Addr/data 0.1 F. select 9 0 
2 Not used Addr/data 0.2 F. select 10 0 
3 1= 2048K bytes (Note 7) Addr/data 0.3 F. select 11 C stg addr) 0 
4 1= 1024K bytes (Note 7) Addr/data 0.4 F. select 12 (reg addr) 0 
5 1= 512K bytes Addr/data 0.5 F. select 13 0 
6 1= 256K bytes CNote 5) Addr/data 0.6 F. select 14 0 
7 l= 128K bytes (Note 6) Addr/data 0.7 F. select 15 0 

Byte O, Bit 0 LAR 0. 0 IOC cs cw bit 5 (Note 1) IOC udd except CHote 3) 0 
1 1 IOC cs cw bit 11 mote 2) IOC STG protect (Note 3) CSP L2 
2 2 IOC cs cw bit 12 (Note 2) IOC Invalid CCW CNote 3) 0 
3 3 IOC cs cw bit 13 CHote 2) 0 CNote 3) 0 
4 4 IOC cs cw bit 14 (Note 2) IOC timeout 0 
5 5 0 IOC bus in parity error 0 
6 6 0 Adapter init operation 0 
7 7 0 MOSS init operation 0 

Byte 1, Bit 0 0 Addr/data 1. 0 F. select 16 0 
1 0 Addr/data 1.1 F. select 1 0 
2 0 Addr/data 1.2 F. select 2 0 
3 0 Addr/data 1.3 F. select 3 0 
4 0 Addr/data 1.4 F. select 4 0 
5 0 Addr/data 1.5 F. select 5 Key Value 0 
6 0 Addr/data L6 F~ select 6 Key Value 1 
7 0 Addr/data 1. 7 F. select 7 Key Value 2 

Byte 1, Bit 0 LAR 1, 0 0 0 CA L3 
1 1 0 0 0 
2 2 0 0 0 
3 3 0 0 0 
4 4 0 0 0 
5 5 0 0 0 
6 6 0 0 0 
7 7 0 0 0 

\ 
X' 70' X'7E' X'7F' 
CCU Hardware Level 1 CCU Level 2, 3, 4 
Errors Interrupt Interrupt 

X'79' X'7A' X' 7B I X'7C' Requests Requests 
Utility High/Low Branch/Trace Branch/Trace 

Resolution Address Pointer Buffer count 
Timer 

Byte X, Bit 2 Not used Hot used Not used 
3 Hot used Hot used Hot used 
4 Not used Not used Not used 

Byte X, Bit 2 Not used Timer bit 0 B/T address x. 2 Not used 
3 Not used Timer bit 1 3 Hot used 
4 Hot used Timer bit 2 4 Not used 

5 Hot used Hot used Hot used 
6 Not used Hot used Not used 
7 Not used Not used Not used 

5 Hot used Timer bit 3 5 Hot used 
6 Hot used Timer bit 4 6 Hot used 
7 Hot used Ti r.ier bit 5 7 Hot used 

Byte O, Bit 0 POP parity error MOSS inoperative PC! L2 
1 MDOR parity error Any CCU hard error MOSS diag L2 
2 MIOC parity error MOSS di ag l3 

Byte O, Bit 0 0 Timer bit 6 B/T address 0. 0 0 
1 0 Timer bit 7 1 0 
2 0 Timer bit 8 2 0 
3 0 Timer bit 9 3 0 
4 0 Timer bit 10 4 0 

3 Storage 2-bit error L5-l/O error MOSS req SVC l4 
4 Storage control error Invalid operation MOSS resp SVC L4 
5 Ignored IOC Adapt L1 request 0 
6 S TG add/data parity User int req L3 
7 LS parity error IOC-Ll summary PC! l4 

5 0 Timer bit 11 5 0 
6 Prog L5-C card Timer bit 12 6 0 
7 Prog LS-Z card Timer bit 13 7 0 

Byte 1, Bit 0 Prog L2 interrupted (Note 4) Timer bit 14 B/T address 1. 0 0 
1 Prog L3 interrupted (Note 4) Timer bit 15 1 0 
2 Prog L4 interrupted (Note 4) Timer bit 16 2 0 
3 Prog LS interrupted (Note 4) Timer bit 17 3 0 
4 0 Timer bit 18 4 0 
5 0 Timer bit 19 5 Ignored 

Byte 1, Bit 0 0 Add compare ll 0 
1 A/B bus parity error Add except-inst fetch 0 
2 01 reg parity error STG protect-inst fetch 0 
3 ALU compare error Add except-PGM exec 0 
4 SAR parity error STG protect-PGM exec 0 
5 ROS parity error Ignored Internal timer l3 
6 Z reg parity error IPL l1 PC! L3 
7 Ignored Ignored SVC l4 

6 0 Timer bit 20 6 Ignored 
7 0 Timer bit 21 7 Ignored 
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Input X'7X' - Register Bits (Part 2 of 2) 

Notes: 

1. Bit 0.0 = O indicates an AIO from channel adapter. 
Bit 0.0 = 1 indicates an AIO from scanner. 

2. Bit 0.0 = O bits 0.1 to 0.4 show the CA pointer number: 

r-oooo-~-c;A;1-1 
I 0001 = CA#2 I 
I 0010 = CA#3 I 
I 0011 = CA#4 I 
I 0100 = CAtt5 I 
I 0101 = CH6 I 
L-------------J 

Tag Conversion Table 
Bit 0.0 = 1 bits 0.1 to 0.4 show the line address group: 

Bit Line LAB LAB LAB Tag Encoding Tags 
Value Address Type A Type B Name 

08 VH 
0000 0-15 Scanner 1 CLABl 
0001 16-31 

10 IRR 
11 IRR, EOC 
16 IRR, VB, 

0010 32-47 Scanner 3 CLAB2 
0011 48-63 -

18 IRR, VH 
19 R/l.J 

0100 64-79 Scanner 5 Scanner 5 LAB 
0101 80-95 Scanner - 6 pos 3 

0110 96-111 Scanner 7 Scanner 7 LAB 
0111 112-127 Scanner - 8 pos 4 

1000 128-143 Scanner 9 Scanner 9 LAB 
1001 .144-159 - Scanner 10 pos 5 

1010 160-175 Scanner 11 Scanner 11 LAB 
1011 176-191 - Scanner 12 pos 6 

1100 192-207 Scanner 13 Scanner 13 LAB 
1101 208-223 - Scanner 14 pos 7 

1110 224-239 Scanner 15 Scanner 15 LAB 
1111 240-255 Sccinner - 16 pos 8 

3. If byte O, bits 4 and 5 are zero, bits O, 1, 2 and 3 are as indic~ted. 

M 

If byte O, bit 4 or 5 is one, bits O, 1, 2, and 3 contain the IOC internal. status at 
the time of error. This IOC internal status t~ble (right) indi.cates the tag signal 
that is valid. and the meaning of bit 4 CIOC timeout) and bif 5 ClDC bus in parity 

4. 

5. 

error). ·· 

rinly ~ne bit is on. It indicates which program level was interrupted by level 1. 

The intermediate sizes C256K-byte increments) are given by combinations of bits 0.3 
through 0.6. 

6. Bit 0.7 is set on in case the installed storage size is not a multiple of 256K. 

7. For 3072K byte 0 bit 3 and 4 are on. 
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IOC Internal Status Table 

IOC 
Status 

0 

1 

2 

3 

4 

5 

6 

7 

8 

.9 

A 

B 

c 

D 

E 

F 

Tags 
(See Table) 

08 

10 

18, 11 

19 

10 

18,16,11 

18,16,11 

10 

08 

10 

08 

10 

18, 11 

10 

08 

Meaning of 
'IOC timeout' 

l/O tag is off 

l/O tag raised (new AID 
or IOH) 

No response to TA tag or 
cycle steal grant 

CSCW parity error C'3x') 

VH did not fall after TD 
fell 

No response to TD for 
AIO data read 
IOH data read 

No response to TD for 
AIO data write 
IOH data write 

VH did not fall after TD 
fell (byte boundary 
transfer 1:-Jith storage) 

l/O tag is off, VH must 
rise ( EOC after CH 
pointer updating in 
local store) 

VH did not fall after CG 
fell 

l/O tag is off, VH must 
rise C1ast AIO transfer 
data re.ad is on byte 
boundary) 

No 

t:lo response to TD for 
AID pointer initialization 

No 

VH did not fall after TD 
fell for AtO pointer 
initialization 

I/O tag is off, VH must 
rise CIDH end or AIO end 
after data exchange) 

Meaning of 
'IOC Bus In Parity Error' 

No 

No 

Ho 

CSCW parity error C'3x') 

AIO data read or CH 
pointer register read 

No 

No 

No 

CH pointer reg read 
transfer last transfer 
C EOC) 

No 

No 

Loading of CCW 

No 

No 

CH pointer register 
read . 

last AIO data read 
CEOC -0r VB and M) 



Output X'7X' Register Bits 

X'71' X'72' X'73' X'76' 
Program Display Program Display Storage Protect Miscellaneous 
Register 1 Register 2 Address Exception Control 
(Note 3) CNote 4) 

Byte x, Bit 2 Display reg 1.X.2 Display reg 2.X. 2 SKA bit 0 Ignored 
3 Display reg 1.X. 3 Display reg 2.X.3 SKA bit 1 Ignored 
4 Display reg 1.X.4 Display reg 2.X.4 SKA bit 2 Ignored . 5 Display reg 1.X.5 Display reg 2.X.5 SKA bit 3 Ignored 
6 Display reg 1.X. 6 Display reg 2. x. 6 SKA bit 4 Ignored 
7 Display reg 1.X. 7 Display reg 2.X.7 SKA bit 5 Ignored 

Byte o, Bit 0 Display reg 1. 0. 0 Display reg 2.0.0 SKA bit 6 Reset IOC errors 
1 Display reg 1. 0 .1 Display reg 2.0.1 SKA bit 7 Ignored 
2 Display reg 1. 0. 2 Display reg 2.0.2 SKA bit g Ignored 
3 Display reg 1. 0. 3 Display reg 2.0.3 SKA bit 9, UKA Bit 0 CCU Pgm Req. 
4 Display reg 1. 0. 4 Display reg 2.0.4 SKA bit 10, UKA Bit 1 CCU Pgm Resp 
s Display reg 1. 0. s Display reg 2.0.S UKA Bit 2 Ignored 
6 Display reg 1. 0. 6 Display reg 2. 0. 6 UKA Bit 3 Ignored 
7 Display reg 1. 0. 7 Display reg 2.0.7 UKA Bit 4 Ignored 

Byte 1, Bit 0 Display reg 1.1. 0 Display reg 2 .1. 0 Ignored Reserved 
1 Display reg 1.1.1 Display reg 2. l. l Enabled SP/AE Ignored 
2 Display reg 1.1.2 Display reg 2 .1. 2 Key definit. CNote 1) Ignored 
3 Display reg 1.1. 3 Display reg 2 .1. 3 Key definit. CNote 1) Ignored 
4 Display reg 1.1. 4 Display reg 2 .1. 4 Modify key value Ignored 
s Display reg 1.1.S Display reg 2 .1. s Key value 0 Ignored 
6 Display reg 1.1. 6 Display reg 2 .1.6 Key value 1 Ignored 
7 Display reg 1.1. 7 Display reg 2 .1. 7 Key value 2 Ignored 

X' 7E' X' 7F' 
Set Program Reset Program 
Interrupt Mask Interrupt Mask 

Byte X, Bit 2 Ignored Ignored 
3 Ignored Ignored 
4 Ignored Ignored 
s Ignored Ignored 
6 Ignored Ignored 
7 Ignored Ignored 

Byte O, Bit 0 Ignored Ignored 
1 Ignored Ignored 
2 Ignored Ignored 
3 Ignored Ignored 
4 Ignored Ignored 
s Ignored Ignored 
6 Ignored Ignored 
7 Ignored Ignored 

Byte 1, Bit 0 Ignored Ignored 
1 Adap prog Ll req Adap prog L1 req 
2 Program L2 req Program L2 req 
3 Program L3 req Program L3 req 
4 Program L4 req Program L4 req 
s Prog LS execution Prog. LS execution 
6 Ignored Ignored 
7 Ignored Ignored 

X'77' 
Miscellaneous 
Control 

Byte X, Bit 2 Ignored 
3 Ignored 
4 Ignored 
s Ignored 
6 Ignored 
7 Ignored 

Byte O, Bit 0 Reset IPL Ll 
1 Reset CCU hard checks 
2 Reset MOSS panel int req 
3 Reset MOSS diag req L3 
4 Reset MOSS SVC req L4 
s Reset MOSS SVC req L4 
6 
7 Reset PCI L2 

Byte 1, Bit 0 Reset MOSS inop Ll 
1 Reset interrupt timer 
2 Reset PCI L3 
3 Reset MOSS L2 di ag req 
4 Reset address comp Ll 
s Reset soft checks 
6 Reset PCI L4 

7 Reset SVC L4 

Notes: 

1. Bits Meanings 
1. 2 1. 3 

0 0 User key 
0 1 Storage key 
1 0 Exception key 
1 1 Read-only key 

2. Bit 0.0 = 0 display 
Bit 0.0 = 1 enables count 

Bit 0.1 = 0 means high resolution 
Bit 0.1 = 1 means low resolution 

Bit 0.2 = 0 selects timer 
Bit 0.2 = 1 selects utilization 

counter 

3. In the 3704/370S, program display 
register 1 is called 'display A' 

4. In the 3704/370S, program display 
register 2 is called 'display B' 

L3 

L3 

X'79' X'7A' 
Utility High/Lo111 Resolution 

Timer 

Ignored Ignored 
Ignored Ignored 
Ignored Ignored 
Ignored Ignored 
Ignored Ignored 
Ignored Ignored 

CNote 2) 
CNote 2) 

Set prog IPL req CNote 2) 
Ignored 

Remote POWER OFF Ignored 
Int prog LS, C+Z Ignored 
Prog LS, C card Ignored 
Prog LS, Z card Ignored 

Ignored Ignored 
Ignored Ignored 
Set AIO stop mode Ignored 
Reset AIO stop mode Ignored 
Set bypass CCU check stop Ignored 
Set bypass CCU check stop Ignored 
Scope Sync. 
CNote S) 

pulse 1 Ignored 

Scope Sync. 
<Note 5 > 

pulse 2 Ignored 

5. Location for scoping: Top card 
connector (crossover) on the U2 
CMIOC) Card of CCU board, pin Y06 
for sync. pulse 1, and pin Y08 
for sync. pulse 2. 

Voltage levels: 
When active: OV (pulse width is 
22Sns) 

- When not active: + 3.2V 

Scope sync. pulse(s) will be active 
during an output X'79' when the 
appropriate bit is on; see also 
page 3-040. 
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Storage Protect/ Address Exception (SP/ AE) 

MAIN STORAGE PROTECTION STATES 

With the storage protect/address exception 
mechanism, a main storage position can be 
placed in any of the following states: 

• Write free 

• Write and instruction fetch controlled 

• Read only 

• Write/read forbidden 

The storage size changes with the customer 
needs. The figure below shows to which 
storage positions the storage 
protect/address exception states apply. 

0000 Storage 
always 
present 

512K 

Optional 
storage 

768K present 

Optional 
storage 

2048K Not present 

Optional 
storage 

3072K Not present 

Storage 
never 

4096K present 

SP/AE KEY TYPES 

Storage 
protection: 
•Write free 
• Write and instruction 

fetch controlled 
• Read only 

Address 
exception: 

• Write/read forbidden 

• Write/read forbidden 

The SP/AE mechanism needs four different 
keys to control all read/write operations 
in storage. 

• Storage Protect Key CSPK) 

This key determines the key value for 
writing in a defined 2K-byte block of 
storage. 

• User Key (UK) 

Every user is assigned a 3-bit regis
ter that holds the storage protect key 
it must use for writing in storage and 
fetching instructions for execution. 

There are 21 possible storage users, 
classified in two types: 

The five CCU interrupt handlers 
CUKLl to UKLSl 

• 

16 other programs CUKPO to UKPF) 

Read-Only Key CROK) 

This key indicates whether a 2K-byte 
block of storage is in the read-only 
state. For example, machine configu
ration data is placed in such a 
storage block. 

• Address Exception Key CAEK> 

This key indicates whether a 4K-byte 
block of storage is installed or not. 

SP/AE STORAGE 

The different keys are stored in a dedi
cated SP/AE storage located on the CTL2 
card. Any entry to this storage C9 bits) 
holds the keys assigned to a 4K-byte block 
of main storage. 

Add,~0 B lf Addre§ 1 il 

Add,~lJI II lJ L~• 4K Byi. Block 

First 2K-Bytes 2nd 2K-Bytes 

SP Key RO SP Key 

On= Read Only 
Off= Read/Write 

Key 

Eight possible values 
(000 through 111 I 
defined by control 
program 

AE 
Key 

Off= 4K-Byte block installed 
On= 4 K-Byte block not installed 
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SP/AE IHSTRUCTIOHS 

The CCU controls the SP/AE mechanism with 
the input X'73' and output X'73' instruc
tions. 

• The output X'73' allows the modifica
tion or initialization of the SP/AE 
storage. It enables the SP/AE mechan
ism. 

• The input X'73' instruction reads out 
the last-set SPK from the SKDR or 
UKDR. 

ERROR HANDLING 

• 

• 

Addres5 Exception Key 

The user tries to address a main 
storage position not installed. The 
address exception bit is set on in the 
SP/AE storage. 

If the address exception was originat
ed by the CCU, it causes a level 1 
interrupt to the CCU. If the address 
exception was originated by the MOSS, 
it causes a level 1 interrupt to the 
MOSS with the AE bit on in the CCU to 
MOSS status register. 

Read-Only Key 

The user tries to write into a 
read-only main storage position. The 
read-only key bit is on in the SP/AE 
storage. 

This causes a level 1 interrupt to the 
CCU with the hardware check biton. 
Further input X'7E', X'7D', or X'76' 
instructions indicate the reason for 
storage protection error. 

• Storage Protect Key 

The user tries to write into a main 
storage position, but the user key 
does not match'with the storage 
protection key. 

This causes a level 1 interrupt to 
MOSS with hardware check bit on. 
Further input X'7E', X'7D', or X'76' 
instructions indicate the reason for 
storage protection error. 

• User Key 000 

MOSS has the user key 000. It allows 
reading and writing in any main 
storage position that is present in 
the controller. 



CCU Timers 

Two timers are available in the CCU. They 
are the 100-ms interval timer and the 
high/low resolution timer. 

100-MS INTERVAL TIMER 

Every 
level 
bit 1 
rupt. 

100 ms, this timer requests a CCU 
3 interrupt. Output X'77', byte 1, 
on is used to reset the timer inter-

The 100-ms timer is used to: 

• 
• 

Count real time in storage 

Perform long timeouts 

• Perform supervisory functions on a 
cyclic basis 

HIGH/LOW RESOLUTION TIMER 

r; mer Operation 

The high/low resolution timer does not 
raise any interrupts. It is driven by 
CCLK pulses (every 200 ns). Output X'7A' 
initializes the current timer value to 
X'OO'; input X'7A' reads the current timer 
value. 

The timer may work in high resolution, 
with a bit advance at every 200-ns clock 
pulse; the maximum time value is then 838 
ms. 

The timer may also work in low resolution, 
with a bit advance every 819 us (overflow 
from the internal non-readable timer). 
The maximum time value is then 57.2 
minutes. 

Output '7 A'. Bit 0-2 On 

CCU Busy Cycle 

200 )JS 

A 
Low Resolution 

A 

12-Position Timer 

11 

0 

Non
Readable 
Timer 

Overflow 
every 819 us 

High Resolution 

Reset with Output '7A', Bit 1, 1 =On 

Cycle Counter Operation 

Output X'7A' with byte O, bit 2 on causes 
the timer to count 'CCU busy cycles'. The 
CCU is considered to be busy except when 
it is in the wait state, or during 
MIOH/MIOHI operations. 

22-Position Timer 

21 

0 

Readable 
Timer 

X '7A' 
High/Low 
Resolution Timer 

5 -

Byte X 

0 
71------

Transfer to Register 
with Input '7 A' 

Byte 0 

Byte 1 
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DC Voltages and Tolerances at Board Pin Level 

Vdc Vmin Vmax Ripple (max) 

-12.0 -10.92 -13.20 0.45V p-p 

-8.5 -7.73 -9.35 0.25V p-p 

-5.0 -4.55 -5.50 0.15V p-p 

-4.3 -4.19 -4.48 0.07V p-p 

-1.5 -1. 48 -1.56 0.03V p-p 

+5.0 +4.55 +5.50 0.20V p-p 
CHote 1) 

+5.0 .J-4. 75 +5.25 0.13V p-p 

+8.5 +7.73 +9.35 0.35V p-p 

+12.0 +10.92 +13.20 0.40V p-p 

+12. 0 +11.40 +13.20 0.40V p-p 
(Note 2) 

+24.0 +21.00 +27.60 0.30V p-p 

Notes: 

1. 02-PS7 only 
2. Ol-PS4 only 
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CCU and Storage Troubleshooting Techniques {Part 1 of 2) 

The purpose of this section is to help in 
isolating failures in the CCU and storage 
areas. 

-------------3725 Model ----------~~-------------------~3726~---------------'-----· 

The following techniques are provided. 

See figure on this page: 

CA> CCU isolation: disconnect IOC bus (see 
page 10-800) 

CB> CCU isolation: disconnect storage (see 
page 10-800) 

See figure on facin~ pag~: 

CC> CCU/storage clocking checks (see page 
10-800) 

CD> CCU storage refresh timing checks on 
board OlA-Al Csee 

page 10-810) 

CE) Input X'70' scoping checks (see page 
10-820) 

CF) Storage control out tag: output X'74' 
(see page 10-825) 

CG) CCU-to-storage bus scoping 

• Running the routine (see page 
10-830) 

• Signal characteristics for the 
different modes (see page 10-831) 

• Read storage timing on board OlA-Al 
(see page 10-832) ' 

• Read/modify/write storage timing on 
board OlA-Al (see page 10-833) 

CH) Storage signal routing (see page 
10-840) 

• Pin/net list (see page 1~-841) 

Cl) Unexpected CCU interrupt processing: 
RAC 8FB/8FE Csee 

page 10-850) 

. t,; 

~- ·.i ;~ • l ~-

MMB (01A·A1) 
Common to Models 1 and 2 

Adapter 

MPC MCC 

MMC 

SCTL 
ME Ms 

ECC 

CCU to Storage Bus 
Cables@ through @ 

CCUB (01A·A2) 
Common to Models 1 and 2 

BSMI 

u 
,.__ .. O CCU 

OR 
CLAB1 (01A·A3) 

CS1 FES 
-1 

MIOC 

LI Cs 

;; o.._ __ __. ____ _._ ____ ~ 

a: CA1 

l2J (When no Gate 01 Bl 

C2LB (01A·A3) 

CS1 FES LI Cs 
;; ·1 

0 
r-- a: CA1 

8 CA2 
When no 
C2LB2 

I 
31 
I [!] (When no 3726) 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

LAB Pas 3 (01B•A1) 

css FES 

~ 
·1 

0 
a: 

CS6 FES 
·2 

(See Note 2) 

CLAB2 (01 B·A21 

N 

::> 
0 
a: 

CS3 FES 
·1 

CA2 

Primary I OC Bus 
Cables(!)@@ 
(See Note 1) 

LI Cs 

LI Cs 

LI Cs 

I LAB Pos 3 (01B·A1) (See Note 

I ~ CS5 FES LICs 
L M •1 

::> I ~ t------t------;~----1 

I CS6 FES LI Cs 
·2 

Primary IOC Bus I 
Cables(!)@ @1see Note 1) 

C2LB2 (01B·A2) I 
LI Cs 

FES CS3 
·1 

CA3 

CA4 

CAB (02C·A 1) LAB Pos 6 (02A·A 1) 

<t 

> 
0 
a: 

0 
<( 
> 
0 
a: 

-, 

CA3 

CA4 
0 

> 
0 

CA5 a: 

CA6 

Secondary IOC Bus 

Cables@@@ 

(See Note 11 

CS11 FES 
If) ·1 
> 
.0 
a: 

CS12 FES 
·2 

(See Note 2) 

LAB Pas 5 (02A·A2) 

CS9 FES 

U> ·1 

> 
0 
a: 

FES CS10 
·2 

(See Note 2) 

LAB Pas 4 (02A·A3) 

CS7 ..... 
FES 
·1 

LI Cs 

LI Cs 

LAB Pas 8 (02B·A2) 

LI Cs CS15 FES 
·1 en 

> 
0 

LI Cs 
a: FES CS16 

·2 

(See Note 2) 

LAB Pas 7 (02B-A3) 

LI Cs CS13 
FES 

()0 ·1 

(When no Gate 02B) [~]- - -
> 0 i.----1------11-------1 

a: 
FES 
·2 

> 
0 
a: FES css LI Cs 

(See Note 2) 

Legend: [2J Bus Terminator (BUSTERM) 

Note 1: See page 4-070 for cable card connector identification. 

Note 2: LAB Pos 3 to 8 organization If LAB type C Installed (TRA) 

LAB Pos. 3 to 8 

I 
> 

TAM Tl Cs 

0 1------..--.L.-....-----~ 
a: 

cs FES 

-1 
LI Cs 

CS14 
·2 

(See Note 2) 

LI Cs 

LI Cs 

LI Cs 

LI Cs 



CCU and Storage Troubleshooting Techniques (Part 2 of 2) 

+12V 

+sv 
-5V 

~ 

";";'I 
2 
w 
2 

.._ 

B2 

MMB 01A·A1 

,f ~ +sv 

: ·1; ~ ~ Rofr~h SCTL 

Read/Write 
MEM 
Cards 01A-A1-02 

J2 N2 
it l l l 16 Bits 

I I I .1 .L 
Redriving I( (40) BIOi 
l L 1- (j2 + 8 ECC Bits) 

ECC 
Card 

F +sv 
> 

- --, 
I 

~ I 
Connectors 

CLK 
j 

1 ZD ~~ -
B ZE 

.I. I 
,22 +31 

l(a) A3 

I 
_r A2 11J0 \9 111. AS 

(401 

LJ 
I 

,(").. 

G 

I 
01A-A1-P2 

l l -__ u 

Connectors -1.5V 

j rr I \~ 

F------I ccue 01A-A2 +sv 

H2 
BlD 

Control 
BlE 

I 
BSMI 

CCU 
Address Bus 122 + 3) BlB Card 

I 
I I ... B1A 

Data Bus Bytes (32+ 4P) )I B1C 

LToCTL1,CTL2 
I 

I 
I 

-0- -L_ 
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CCU Isolation and Clocking Checks (A) (8) (Cl 

CCU ISOLATION: DISCONNECT IOC BUS CA> 

The CCU may be isolated from all its adapters by disconnecting the entire IOC 
bus as follows: 

• 

• 

Either unplug the CCU connector 01A-A2A3 (torque screwdriver required). 

Or unplug the IOC bus cables on gate connector OlA-Jl and also the top 
connectors of RDV-1 C01A-A3A2) (no tools required, but do not disconnect 
cable from CCU), and plug terminator card on connector OlA-Jl. 

WARNING: Special care must be taken when disrupting the IOC bus. 

A CA that has been disconnected from the IOC bus is not necessarily disabled 
from the host channel side. It is therefore necessary to reset the CA(s) of 
each board that has been disconnected from the IOC bus by jumpering between: 

01A-A3A2Ml2 and ground on CLAB-1 or C2LB for the 3725 Model 2 

01B-A2A2Ml2 and ground on CLAB-2 or C2LB2 for the 3725 Model 2 

02C-A1X2M12 and ground on CAB 

The CCU diagnostics should now run error-free if there is no failure in the 
CCU and MMB boards. 

3725/3726 Maintenance Information Manu<il 10-800 

CCU ISOLATION: DISCOHHECT STORAGE CB) 

The CCU storage may also be disconnected (see 3725/3726 MIM Part 2, 'CCU 
Replacement Procedure 3', Step 4). Proceed as follows: 

1. Unplug the BSMI card at 01A-A2H2 and the SCTL card at 01A-A1Q2 • 

2. Install a jumper from 01A-A1Q2S07 to ground, and from 01A-A1Q2B12 to 
ground. 

If the CCU is not failing, running the CCU diagnostics will raise the first 
error in routine AGO! (because this is the first routine to use the storage 
data and address buses). This routine tests the Z bus gating which includes 
gating storage data to the Z bus. 

The storage disconnection may be useful in case of a permanent interruption to 
the MOSS, since it allows isolation of the interrupt between CCU and main 
storage. 

Disconnecting the CCU Memory Cards 

In order to determine if some errors are due to the storage itself CMEM cards) 
or to its interconnection with the CCU, you can unplug all the MEM cards and 
select a specific routine (refer to MIM Part 2, "CCU Replacement Procedure 
X"J; see also Note. 

Proceed as follows: 

1. Unplug all the MEM cards, then: 

2. If the CCU is not failing, the 
selected) will run error-free. 
on the MEM cards. The failing 
cards one by one while running 

CCU diagnostic routine BJ23 (directly 
In that case, a failure may be suspected 

card·may be isolated by plugging the MEM 
BJ23 after each card plugging. 

If the CCU is failing, the CCU diagnostic routine BJ23 (directly 
selected) will detect an error and, in that case, the FRUs other than MEM 
cards may be suspected (they are given by the displayed RAC). 

MEM card removal may be useful for isolating the failing card in the event of 
a permanent pollution of the CCU-to-storage interconnection by a MEM card. 

CCU/STORAGE CLOCKING CHECKS CC) 

Six storage 
SCTL card. 
100/100 ns. 
M timings is 

timings Ml through M6 generated by the CCLK card are sent to the 
Each of the timings Ml through MS has an on/off duration of 

For M6, the duration is 125/75 ns. Delay between two successive 
12.5 ns. 

Hote: When you unplug the MEM cards, be careful not to mix the two types of 
ME11 cards (128 Kbytes or 256 Kbytes) that may be present on the machine. 



CCU Storage Refresh Timing Checks (D) 

The 3725 uses a capacitive type of storage which must be refreshed every 2 ms. 
The following text provides scoping points and timing charts for the storage 
refresh operation. The scoping is performed on board OlA-Al. 

1 division = 12.5 ns •• 1 ••••••••••••••• 1 ••••••••••••••• 1 ••••••••••••••• 1 •• 
l<--200 ns->I 

CCU CLK B CNote 1) 

CCU CLK C CNote 1) '~-------'11~-----~ll~ ______ r-L__ 
+CCU CLK 

+CCU CLK 

+CCU CLK 

+CCU CLK 

+CCU CLK 

+CCU CLK 

Ml 

M2 

M3 

M4 

M5 

M6 

Q2U02 '~--~ 
Q 2U 0 4 ----i~ __ ___, 

Q2U o 5 --,~ __ ___.I 
Q2U06 I 
Q2U07 

Q2U09 

L 
L 

r-End 
v 

of -15.258-us pulse 

-15.258-us Pulse 

+Refresh to BSMI 

-Refresh to MEM 

+Refresh address 

Q2Ul01 
// 

Q2D02 
__J<-M3 

1<-M5 Q2Jll 

bit C0-6) (Note 2) ---~'<-M3 

M5->~'----------
M5->I 

M5->l~----------

1 division = 12.5 ns •• 1 ••••••••••••••• 1 ••••••••••••••• 1 ••••••••••••••• 1 •• 

Legend: 

+: between +3V and +5V 
-: between OV and O.SV 

Notes: 

1. Not scopable . 

2. There is one scopable point for each refresh address bit on the 01A-A1Q2 
card, as follows: 

Bit Location 

0 Q2D04 
1 Q2D06 
2 Q2D09 
3 Q2Dll 
4 Q2G07 
5 Q2G09 
6 Q2P02 

See the storage signal routing diagram on page 10-840 for the refresh bit 
scoping points on each storage card. 
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Input X'70' Scoping Checks (E) 

The Input X'70' register gives the storage size and MEM card type installed 
(see page 10-230): 

Storage Size - Data Bus Byte 0 Bits 
CK bytes) 0 l 2 3 4 5 6 7 

128 - - - 0 0 0 0 1 
256 - - - 0 0 0 1 0 
512 - - - 0 0 1 0 0 

1024 - - - 0 1 0 0 0 
2048 - - - 1 0 0 0 0 
3072 - - - 1 1 0 0 0 

MEM Positions 2561< MEM cards 

MEM-1 through 8 1 -
MEM-9 through 12 - 1 

When the SCTL gets the '-Input 70' line from the CCU CA1ZEB06 to A1Q2B13), the 
Input X'70' is generated as shown in the figure below. It shows the pin 
locations of the '-Card Location' {1) and '-Card Inserted' (2) signals and how 
they generate the 'Storage Data Bus Byte 0' (3) signals. 

Card ( 1) (2) 

1 B2J07 IVA 
2 C2J07 Q2J10 
3 D2J07 Q2J09 
4 E2J07 Q2J07 
5 F2J07 Q2D13 
6 G2J07 Q2J05 
7 H2J07 Q2M05 
8 J2J07 Q2P13 
9 K2J07 Q2D12 

10 L2J07 Q2D10 
11 M2J07 Q2D07 
12 H2J07 Q2D05 

Hotes: 

==>I SCTL I==> 
I logic I 

(3) 

0 
1 
2 
3 
4 
5 
6 
7 

Pins 

Q2/P2X23 P2 
Q2/P2X25 P2G10 
Q2/P2X26 P2G12 
Q2/P2X27 P2G13 
Q2/P2X28 P2M02 
Q2/P2X30 P2M03 
Q2/P2X31 P2M04 
Q2/P2X32 P2M05 

1. The '-Card Location' and '-Card Inserted' signals are permanently plus 
(approximately +SV> when the memory card is not installed, and permanent
ly minus (approximately ground) when the memory card is installed. For 
all other signals, looping gives a 400-ns pulse every 3 ms. 

2. For an Input X'70', no parity bit is generated for the data bus byte O. 
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Storage Control Out Tag: Output X'7 4' (F) 

The storage control out tag controls the ECC mechanism. 

ECC MODES 

The ECC mechanism may be set in the Disable, Enable, or Transparent mode. 

• 

• 

ECC Disable Mode 

This mode may be used to initialize the storage after a power on, or to 
read the real contents of storage. 

ECC Enable Mode 

This mode is the normal operational mode of the ECC mechanism. The ECC is 
enabled at power on time only after the entire storage has been scanned in 
the ECC Disable mode to align parity and ECC bits. 

• ECC Transparent Mode 

This mode is for diagnostic purposes. It is used by the diagnostic 
routines to simulate single-bit and double-bit errors and to check that 
these errors are correctly handled by the ECC mechanism after it has been 
enabled. 

Note: The ECC single-bit error correction and the ECC double-bit error 
detection circuits are activated only when the ECC is enabled. 

DIAGNOSTIC FACILITIES 

The following diagnostic facilities are available with the SCTL and ECC cards 
at EC A04406 and later. They are used by the diagnostics, or the CE when 
running the manual routine BI04 (see page 10-830). 

Wrap-Up 

This facility checks the address path and some control lines to the SCTL. The 
addresses and control lines are displayed on the data bus byte 0. This 
dis~lay is selected via the data bus byte X as shown in the following table. 
The following control lines are displayed: 

Control Line Byte 0 

+ Single-bit error Bit 0 
- Input 70 Bit 1 
+ Byte select 1 Bit 2 
+ Byte select 0 Bit 3 
+ Byte select X Bit 4 
+ Byte select y Bit 5 
+ SP write inhibit Bit 6 
- Read C+ Write> Bit 7 

Force Hard Errors 

This facility simulates single-bit or double-bit hard errors. One or two bit 
latches on the ECC card are forced to one or zero each time a memory card is 
read. These bits are X.7 and Y.7, as shown in the following table. 

Force Hardware Checkers 

This facility forces the three hardware checkers to their OH states, as shown 
in the following table. The "data/address parity" and "double-bit" checkers, 
when forced, are active without noticeable delay, while the "storage control" 
checker may become active as long as 6.6 ms after it has been forced. 

Force ECC-Only 

This facility allows "read" or "read/modify/write" operations with ~o memory 
card involved. The 36 latches C32 data plus 4 parity) are written and read by 
a normal write or read operation. The ECC card being transparent, the data 
bus shows during a read what was written during a write. 

Output X'74' Command Summary 

Out X'74' Byte X Action on Storage 
Command 0 1 2 3 4 5 6 7 

ECC enable - - 0 0 . - - . ECC enable mode 
ECC disable - - 1 0 . - - . ECC disable mode 
ECC transparent - - 1 0 . - - . ECC transparent mode 

Wrap-Up 1 0 - - . 0 0 . Address byte X 
1 0 - - . 0 1 . Address byte 0 
1 0 - - . 1 0 . Address byte 1 
1 0 - - . 1 1 . Control lines 

Force Hard 1 1 - - . 0 0 . Force single-bit CY.7 off) 
Errors 1 1 - - . 0 1 . Force single-bit CY.7 on) 

1 1 - - . 1 0 . Force double-bit CY/X. 7 off) 
1 1 - - 1 1 . Force double-bit CY/X.7 on) 

Force 0 0 - - . 0 1 . Force data/addr parity checker 
Hardware 0 0 - - 1 0 . Force double-bit checker 
Checkers 0 0 - - . 1 1 Force storage control checker 

Force ECC only 0 1 - - . 0 0 . Read or read/modify/write 
with no memory card involved 

ECC enable 0 0 0 0 0 0 . Normal operation 

Notes: 

1. Bit X.4 is a validation bit. It must be ON to update the latches that 
memorize the status. 

2. Bit X.7 is not used. 
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CCU-to-Storage Bus Scoping {G) {Part 1 of 4) 

The CCU manual 1ntervent1on rout1ne BI04 is designed to exercise the CCU to 
main storage data and control lines. This routine does not isolate an FRU, 
but allows looping with selected command, address, and data patterns for scop
ing. See pages 10-050 through 10-070 for a description of main storage. 

Running the Routine 

Proceed as follows: 

1. Select the routine BI04. The message 'SELECT LINES TO SCOPE' is 
displayed. 

2. Reply with 

'RxxOlaaaaaadddd' = Read/Modify/Write CNotes 1 and 5) 

'Rxx02aaaaaa' 

'Rxx03' 

'Rxx04yy' 

'Rxx05uu' 

= Read CNotes 1, 2, and 5) 

= Input X'70' 

= Storage control out tag COutput X'74') (Notes 4 and 6) 

=Storage control out tag (Output X'74') CNote 6) 

where xx is the request type: 

01 single run with error checking 
02 loop with error checking until an error is detected 
03 loop without error checking 

yy is the ECC sequence to be used: 

01 ECC disable 
02 ECC enable 
03 ECC transparent 
04 ECC disable, enable, disable 
05 ECC disable, transparent, enable, disable 
06 ECC disable, enable, transparent, disable 

aaaaaa is the storage address to be used (read and read/modify/write only) 

dddd is the write data to be used for read/modify/write. 

uu is the byte X value to be used with the output X'74' (see Note 6). 
The table on page 10-825 gives the possible byte X configuration 
meanings. 

The valid1ty of the address is verified. The data pattern is set onto 
the data bus according to the position of the address X'aaaaaa' with 
respect to the word and halfword boundaries, as follows: 

Boundary Data is on bytes Address El'.ldi ng Digit 

Word Y and x 0-4-8-C 
Halfword 0 and 1 2-6-A-E 

All other combinations cause the messages 'INVALID REQUEST' and 'PRESS 
SEND' to be displayed. Pressing SEND causes the 'SELECT LINES TO SCOPE' 
message to be redisplayed. 

3. Looping continues until the ATTN key is pressed; the 'BREAK RECEIVED' 
message is then displayed. Typing G now returns to display the first 
request, C cancels the routine, and A aborts it. 

Notes: 

1. ECC is enabled for read and read/modify/write requests. The ECC can be 
put in disable or transparent mode via R010401 or R010403 requests. 

2. Data read from storage with read request may be chosen by using a single 
read/modify/write prior to loop on read 

3. If error checking is requested and an error is detected, RAC= 89F is 
displayed. 

4. If the Storage Control Out Tag function is selected, there are two 
restrictions on the request type Cxx) because error checking is not 
possible: 

a. xx = 01 - no error checking is done after a single run. 

b. xx= 02 is not available. 

5. During a read/modify/write operation, both data and storage error condi
tions are checked by the program when xx = 01 or 02. During read oper
ations, the data is not checked, only the storage error conditions. 

If the checkers are in error, the ERC = 81040701, and ERRBIT contains the 
value read by the Input X'7D' instruction Csee page 10-230 for the bits 
of the Input X'7x' instructions). 

6. Rxx04yy and Rxx05uu are mutually exclusive. The first one applies to ECC 
cards prior to EC A04406, the second one to ECC cards at EC A04406 or 
later. Using the wrong reply leads to an "invalid input" message. 
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CCU-to-Storage Bus Scoping (G) (Part 2 of 4) 

Hote: The information on this page does not apply to machines with an ECC 
card at EC A04406 or later. 

SIGHAL CHARACTERISTICS FOR THE DIFFEREHT MODES 

R030401, R030402, and R030403 

Disable Mode Enable Mode Transp. Mode 
Signal Hame Pin CR030401> CR030402> CR030403) 

OlA Period Length Period Length Period Length 
-Al ms ns ms ns ms ns 

-Storage ctrl tag from BSMI Q2Ull 3 600 3 600 3 600 
-Mem data bus byte X bit 2 P2G02 3 50-200 CHot used) <Hot used) 
-Mem data bus byte X bit 3 P2G03 <Hot used) <Hot used) 3 50-200 
-Mem data bus byte X bit 4 P2G04 3 50-200 3 50-200 3 50-200 
-ECC disable P2W31 3 400-800 <Hot used) CHot used) 
-ECC transparent P2W32 CHot used) CNot used) 3 400-800 
-Write ECC P2W33 3 400-800 3 400-800 3 400-800 
-ECC disable to ECC P2W29 Must be OH Must be OFF Must be OFF 
-ECC transparency to ECC P2W30 Must be OFF Must be OFF Must be OH 

Note: For an Output X'74', no parity bit is generated for the data bus. 

On other selections, the waveforms are as follows: 

R030404 

-Write ECC P2W33 

-ECC Disable P2W31 

-ECC Disable to ECC P2W29 

-ECC transparent P2W32 

-ECC transparency to ECC P2W30 

ECC mode 

' '--U-
-> 11<-- 200-400 ns 

' '--U-
->I I<-- 1.1 ms 

I I I // 

Must be OFF 

Must be OFF 

I Di sable I Enable I Di sable -·-> 

R030405 

-Write ECC 

-ECC Disable 

-ECC Disable to ECC 

-ECC transparent 

3725/372~ M~intenance Informatton Manual 

P2W33 

-->I I<-- 200-400 ns 
P2W31 

->I I<-- 1.1 ms 
P2W2 9 l._ __ __.I L,,_ 
P2W32 --------~ .-----------------------

-ECC transparency to ECC P2W30 

ECC mode 

R030406 

-Write ECC 

-ECC Disable 

-ECC Disable to ECC 

-ECC transparent 

IDisablelTransp.IEnable I Disable-> 

P2W33 

-->I I<-- 200-400 ns 
P2W31 

->I I<-- 1.1 ms 
P2W2 9 l._ __ __,I 

P2W32 
L,,_ 

-ECC transparency to ECC P2W30 

ECC mode IDisablelEnable ITransp.I Disable-> 

10-831 



CCU-to-Storage Bus Scoping (G) (Part 3 of 4) 

Read Storage Timing on Board OlA-Al 

1 division = 12.S ns .. 1 ............... 1 ............... 1 ............... 1 .. 

CCU CLK B (Note 1) 

CCU CLK C (Note 1) 

+CCU CLK Ml 

+CCU CLK M2 

+CCU CL K M3 

+CCU CLK M4 

+CCU CLK MS 

+CCU CLK M6 

+Storage Go 

+Storage Grant 

l<--200 ns-->1 

Q2U02 

Q2U04 

Q2UOS 

Q2U06 

Q2U07 

n 
I 
--i 

Q2U09 ----~ 

n 

.__ _ ___. 

Q2SO 9 _J 
<-CCLK 

1<-CCLK 

n 

Q2B09 ~!Ms CNote 6JjMl 

n__ 

L 
L 

---------~ L ••••••••••• J---------
-C NTL Store Se 1 CN o t e 2) --n l l._M_2_._3_,_4_,_s ____ __,I Ml 

IM4, MS, M6 +DOG Memory Q2J04 I 
--------'MS 

-Sample Data ECC P2X13 

-DOG ECC P2W23/7 

Data Bus 

1 division = 12.5 ns 

Legend: 

+: between +3V and +SV 
-: between OV and O.SV 

____________ MS_ JJj M6 

--------IHote 31-INote 41---------

•• 1 •••••••••••••• 1 ••••••••••••• 1 •••••••••••••••••• 1 •• 

Notes: 

1. Hot scopable . 

2. There is a scopable point for each CHTL Store Sel (-Card Select) on the 
01A-A1Q2 card, as follows: 

Card location 

0 Q2M10 
1 Q2M12 
2 Q2P06 
3 Q2Sl3 
4 Q2S12 
s Q2S10 
6 Q2Pll 
7 Q2P12 
8 Q2M02 
9 Q2G12 

10 Q2G10 
11 Q2G08 

See the storage signal routing diagram on page 10·-840 for other scoping 
points on this board. 

3. Data from storage. 

4. Data from ECC. 

S. There may be a delay of up to 30 ns between the clock triggering the 
signal, and the signal itself. 

6. If a double-bit error is detected in normal read. 
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CCU-to-Storage Bus Scoping (G) (Part 4 of 4) 

Read/Modify/Write Storage Timing on Board OlA-Al 

1 division = 12.S ns •• 1 ••••••••••••••• 1 ••••••••••••••• 1 ••••••••••••••• 1 •• 
l<--200 ns->I 

CCU CLK B <Note 1) 

CCU CLK c <Note 1) _ _n n 
+CCU CLK Ml Q2U02 I 
+CCU CLK M2 Q2U04 --, 
+CCU CLK M3 Q2UOS --. I L 
+CCU CLK M4 Q2U06 ---i 1 
+CCU CLK MS Q2U07 L 
+CCU CLK M6 Q2U09 

+Storage Go Q2S09 
_J<-CCLK 

+Storage Grant Q2B09 .----------,Ml 

-CtHL Store Sel <Note 2) - M3 

-DOG BSMI CNote 3) 

-DOG ECC (Note 3) 

-Sample Data ECC P2Xl3 

-Write Pulse Q2Ml3 

-Pty Chk/+Par Gen P2Yl2 

Data Bus 

1 division = 12.S ns 

legend: 

+: between +3V and +SV 
-: between OV and O.SV 

IM3 
IM6 

Ml M6 
----~------------.MS 

~---MS 

----!Note 41--INote Sl--INote 61------

•• 1 ••••••••••••••• 1 •••••••••••••••• 1 •••••••••••••• 1 •• 
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Notes: 

1. Not scopable . 

2. There is a scopable point for each CNTL Store Sel C-Card Select) on the 
01A-A1Q2 card, as follows: 

Card Location 

0 Q2Ml0 
1 Q2Ml2 
2 Q2P06 
3 Q2513 
4 Q2512 
s Q2510 
6 Q2Pll 
7 Q2Pl2 
8 Q2M02 
9 Q2Gl2 

10 Q2Gl0 
11 Q2G08 

See the storage signal routing diagram on page 10-840 for other scoping 
points on this board. 

3. There is a scopable point for the data out gate CDOG) for each selected 
byte and parity, as follows: 

Selected byte DOG BSM pin DOG ECC pin 

y Q2B03 P2L~23 
x Q2B04 P2L·l24 
0 Q2BOS P2!~2S 
1 Q2B07 P2W26 
p Q2B08 P2W27 

See the storage signal routing diagram on page 10-840 for other scoping 
points on this board. 

4. Data from CCU to check parity. 

S. Data from storage card Cold bytes). 

6. New data to be stored C40 bits) after ECC computation. 

7. There may be a delay of up to 30 ns between the clock triggering signal, 
and the signal itself. 



Storage Signal Routing (H) (Part 1 of 2) 

SAR 
Byte r-- x ----, 0 1 
Bit 2 . . . . 7 p 0 • . 7 p 0 • . . • 7 p 

2 • . . 6 7 p 0 6 7 p 0 . 5 6 7 p 

I I I I I I I I 
I I I I 1-1 I 1---1 
I I I 1-1 I I 
L-1-1--1 I II L-11 I I I ~ I I I I I 
11-1 l-1-1 I I 

I I I I I I I 
I 11-1 1-l_J I I 
I I I I I I I 
I I I I I I I 
v v v v v v v v ----

0 4 5 6 7 8 9 0 • . . • 6 0 • 5 6 7 
0 . 9 0 • • 6 0 • . . 7 

SCTL L- REFRESH -.J L- MEM 
ADDR ADDR ADDR 

All points are on the OlA-Al board. 

In the diagrams which follow, the symbols have the following meaning: 

I = Board connector pin 
I = Card input signal pin 
0 = Card output signal pin 

Chapter 10. Central Control Unit 10-840 



Storage Signal Routing (H) (Part 2 of 2) 

Pi n/Het Li st 

SIGNAL NAltE 

BIT Pl I FROlt £CC CAPO 

BY~E SELECT tROlt BSltI 

+CHK/RST Pl I FROM ECC CARD I 

-DOG BSMI PARITY BITS 

-DO:> BYTE X BSMI 

-DOG OYTE Y DS~II 

-DOG BYTE D 6StlI 

-DOG .BYTE I 6S11I 

-oo:; ECC BYTE )( 

-DOG CCC BYT[ Y 

-DOG ECC CYTE D 

-OOG ECC BYTE I 

-COG ECC PARITY 

•DOG MEMon 

tee DISA9LE 

-ECC DISABLEI TO ECC CARD I 

MEM·1 

NET NAME A 8 

SEC•BITPI 

HK•Sr.so x -··-·
UK•S~$0 Y 
SEK•~DS.O 00 
HK•S6SO 01 -··--- ----·· 

HC•CHKPI ------ ------

Sf A-OOGPO ---·-- ------

$F A-DOGXO ------ ------

SFA-DQ:;YO ------ ------

SFA-00~00 

SFA-DOGIO ------ ------

HA-[CCXO ---··· ·-----

SFA-ECCYD -----· ------

SFA-ECCCD -----· ·-···· 

-2 
c 

~F A-ECC I 0 ----·· ----·- ---·-· 

$FA-ECCPO --···- ·-----

-3 -4 -5 -6 -7 
D f G " 

-8 -9 -10 
J K 

-11 
It 

• b004 
•· 6f.02 : m~ 

-12 
N 

ECC SCTL 
p Q 

0 2YJ3 I 2Y33 

~603 

1 mt 
I S80S 

------ 0 2YZ2 I 2Y22 

I 6004 ------ 0 2608 

I 6£04 0 Z504 

·-··-- • 6£02 -·---- 0 2803 
I 6C04 0 280S 

I 6A02 0 W07 

I :uz4 o z~i:4 
2l-l.:!3 0 2'-123 

Zl.125 0 tW25 

------ -----· ~UZ6 0 ZUZ6 

-·-·-- ------ I 21.127 0 21.127 

tFA•OO:iO I 3004 I JD04 I Joo:. I 3004 I l004 I lD04 I J004 I l00'• I 3004 I 3004 I 3004 I ]004 ·----- 0 3004 

SEC•BITXZ --·-·- ··---- ------ ------ ------ 0 21.131 I 21.131 

tFA-DISO -·---· ·----- ------ -·---- I 2M29 0 ZM29 

-£CC TRAll~PAREllCY TO ECC CARD SFA·T~AllD ------ ·---·- -----· ------ I %1430 0 ZW30 

tee TRAllSPAREUT SEC•BITXJ -··-·· ---··- -----· -·--·- 0 21.132 I 21:32 

+f !FROM ECC CARD I 

tG lfROtl ECC CA~O I 

•H IFROM £CC CARO I 

-IllPUT 70 

MEllA ADDRESS BIT FROM B~I 

llEMORY CARO 

-MEMORY CARDS CNTL STORE SEL 

MEMORY DATA BUS BIT PA 

MEMORY DATJ. nus BIT PB 

MEMORY CATA BUS BIT PC 

MEMORY DA TA DuS BIT PD 

-MEMORY DATA BUS BYTE X 

ltEMD~Y DAT A. DUS BYTE Y 

Legend: 

HC•fO 

HC•GO 

HC•llD 

5EK-IN70 

------ 0 2Y23 I 2Y23 

0 2Y24 2¥24 

0 ZY25 I zy:s 

HK-M<M•OOO 300714005 i 400S I 400S I 4005 ! 4DOS I 400S 
u~:mr,~gg} • ~~go~ 288~ . l88t I! lR8t I zgg~ I l88t I 'B8t $t~-llHl•D&3 I Jo 5 3002 J 31102 3002 l 3002 I 3002 I 300Z 
$f.K-MtMA004 a 3005 I 4804 i 41;j04 I 4604 I '4S04 I 40n4 I 4B04 

;~~lliW:Ml~ 1!00l~!~!~l-nK:MtMA001 I 3002 I 3012 301Z I 3012 I 3012 I JOIZ I 301Z 

$FA-ME~OIOO --···- 0 3007 ----·- --·--- ---·-- ··-·-- ------SFA-t1!tt0l0l ........................... 0 3007 ...................................................... .. 

Ut:r.rnmi :::::: :::::: ~-~~~~ ii-iiio7 :::::: :::::: 

I 4005 4005 i JOOb JOOb 
4DC4 4004 
300Z 300Z i 4004 4004 
3e04 Jt\04 
4603 ie.BOl 

l 3DIZ 3DIZ 

sr•·mnoto'4 ------ ------ o 1001 ............ .. 
$fl-t:[rt;ll05 -·---- ------ 0 3007 ------ ------

I 4005 
I J006 
I 4004 
I JCOZ 
l 4B04 
I JR~lo 
I 4f10l 
I JDl2 

4005 
300b 
400.'.t 
3002 
4804 
3600:. 
·~o.J 
30IZ 

m:µrngm =====~ ~-~~~~ ii-jiio7 ------
$FA-t1rno1os -·---- ------ o 3001 ------

I 6A04 

r 4005 I 4005 
I 300b I 31~0~ 

1m~1 m~ 
I O:.BO<f I 4~04 
I 3A04 3B04 
! 41103 4803 
I 3012 I 3012 

<F•-t:rno109 ------ ------ ----·- o 3001 
H::~tn8!1Y :::::: -----· :::::: ------ ------ ~-~~~~ ii-iiio7 
$f A-SHO 00 -·-··· 
$FA-5El0 01 -·----m:mg 8i :::::: 
$fA-SELO o.:. ............ ... 
SFA-SllO 05 -···--
H::~~}g g~ :::::: 
SF o\-5Et0 CS ------\f A-'SE l 0 OCJ .......... .. m:mg u 
HC•PAO 

I 4DIZ ·----
I 4DIZ 

I 4DlZ 
I 4Dl2 

l 401:? 
I 4012 

I 4012 
J 4012 

I 4012 
I 4DIZ 

I 401Z 
I 4Dl2 

~-~~!~ ~-~~!~ ~-~~!~ o zo13 ~-~~!~ ~-~~!~ ~-~~!~ ~-~~!~ ~-~~!~ ~-~~!~ ~-~~!~ ~-~~!~ o ~m 
------ ------ --·--- ------ ------ ------ "----- ------ ------ ---·-· ··---- ------ 0 -2Y29 

$£C-PBO :::::: ~-~~~~ ~-~~~~ ~-~~~~ ~-~~~~ ~-~~~~ ~-~~~~ ~-~~~~ ~-~~~~ ~-~~~~ ~-~~~~ ~-~~~~ ~-~~~~ li ~m 
.......... _ ................. ------ ............................................................................................................................. ----·- 0 i!'l'lO 

HC-PCO :::::: ~=~~~~ ~=~~~~ ~=~~~~ ~=~~~~ ~=~~~~ ~=~~~~ ~=~~~~ ~=~~~~ ~=~~~~ ~=~~~~ ~=~~~~ ~=~~~~ 8 ~rn 
HC-PDO :::::: ~-~~!~ ~-~~!~ ~-~~!~ ~-~~!~ ~-~~!~ ~-~~!~ ~-~~!~ ~-~~!~ ~-~~!~ ~-~~!~ ~-~~!~ ~-~~!~ a ~m 

·----- -·---- ------ -·---- ------ ------ ------ ---·-- ------ ------ -----· ------ ------ 0 Ztll 

m-mxo p !-~~~~ ~-~~~? ~-~~~~ ~-~~~? ~-~~~? ~-~~~? ~-~~~? ~-~~~? ~-~~~~ ~-~~~? ~-~~~? ~-~~~? ~-~~~? 6 m~ 
SEK-BYTXOOO !-~~!~ ~-~~!~ ~-~~!~ ~-~~!~ ~-~~!~ ~-~~!~ ~-~~!~ ~-~~!~ ~-~~!: ~-~~!~ ~-~~!~ ~-~~!~ ~-~~!~ 0 ~m 
SEK-BYTXOOl !_~:!~ ~-~~!~ ~-~~!~ ~-~~!~ ~-~~!~ ~-~~!~ ~-~~!~ ~-~~!~ ~~~~!~ ~-~~!~ ~-~~!~ ~-~~!~ ~ .. ~~!~ 6· ~Rfi 
SEK-BTTXm !-~~!! ~-~~!~ ~-~~!~ ~-~~!~ ~-~~!: ~-~~!: ~-~~!: ~-~~!~ ~-~~!~ ~-~~!: ~-~~!~ ~-~~:: ~-~~!~ 6 ~p.g~ 
HK-BYTXOOl !-~~!! ~-~~!! ~-~~!! ~-:~!! ~-~~!! ~-~~!! ~-:~!! ~-~~!! ~-:~!! ~-~~!! ~-~~!! ~-~~!! ~-~~!! 0 ~m 
~EK-81TXOOlt • LEHO 0 2809 0 2609 a 2009 0 ZD09 0 2809 0 LD09 0 2eo9 0 :!609 0 ZB09 0 2009 0 2009 0 4009 I 3005 

m-aYrxoo5 i-2iiio ii-2iiio c;-:=iiiii c;-2iiio ii-2iiio o-2iiio c;-2iiio ii-;:iiio o-::iiiii o-2iiio o-2iiio c;-2iiio a-2iiio ? m~ 
--·--- ·---·- ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ -----· 0 3AOS 

'EK-BYTX006 ~-~~~! ~ .. !~~~ ~-~~~= ~-~~~~ ~-~~~~ ~-~~~= ~-~~~~ ~-~~~~ ~-~~~~ ~-~~~~ ~-~~~~ ~-~~~= ~-~~~~ l, ]E8~ 
S£K-BYTX007 !-~~~! ~-~~~! ~-~~~! ~-~~~! ~~~~~~ ~-~~~! ~-~~~! ~-~~~! ~-~~~! ~-~~~! ~-~~~! ~-~~~! ~-~~~! 6 m: 

I 2813 

I 4504 

' ~gg~ t 3604 
I io12 1.m 
I 300b 

I 3013 
JOIO 
3009 

I ~H~~ 
! 300S 
I 4605 
I 4013 
I !81a 
I t007 
I 2005 
0 4Dl:! 
0 401 I 
0 SblO 
o ~e12 
8zm 
0 4Bl2 
0 4!.ilO 
0 4f.:l2 
0 3812 s mg 
I 2Y29 

2YJO 

2Y31 

ZYJ2 

+ between + 3V and + 5V 
between OV and 0.5V 

u x 
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STGllAl NAME 

llEltORY DAT A BUS BYTE 

11EMORY DATA BUS BYTE I 

Ill 

113 

114 

115 

M6 

MEM·1 
NET NA11E A B 

-2 
c 

-3 -4 -5 
D 

-6 - 7 
G H 

-8 
J 

- 9 -10 
K L 

-11 -12 ECC SCTL 
M I N I p I ti I 

t£K-BYTOO P I 5BOB 0 5B07 0 5807 0 SB07 0 SB07 0 5807 0 5007 0 5007 0 5007 0 SB07 0 5007 O 5B07 O SB07 I 5007 

uK-evToooo i-soil o·soiz o·soiz a so1z a sJ1z o-~oi~ o-~oiz o·soiz o·soiz o·soiz o·soi2 o·soi: o·soiz 9 ~Sf~ 
------ ------ ------ ------ ------ ------ --·--- ------ 0 3fl09 

SEK-BYTOOOI ~-~~!~ ~-~=!~ ~-~~!~ 0 5010 0 5010 0 5010 ~-~=!~ ~-~~!~ 0 5BIO 0 5810 0 5010 ~-~~!~ ~-~~!~ O mi 
tEK-BYT0002 ;-~iii3 0-SBiz. O-saiz 0 SSI~ 0 SOIZ 0 SLllZ o-5oi:: O-siiiz 0 SOI~ 0 SOIZ O SB14 0-Ssiz o"saiz l m~ O 2Y04 

------ ------ ............ --·--- ------ ------ 0 381l 

SEK-BYT0003 i-siiii ii-siiii ii-siiii 0 SOil 0 SOii 0 SOii ii-5iiii ii-siiii 0 5011 0 SOii 0 5011 ii-siiii ii-siiii I w~ 0 2YOS 

:::::: :::::: :::::: ............ :::::: :::::: :::::: :::::: :::::: 0 ,,91} 
S£K-BYT0004 I 5910 0 5609 0 5009 0 5809 0 5809 0 SS09 0 5009 0 5009 0 500? 0 S009 0 S809 O S809 O 5009 l ~~g~ O 2Y06 

SEK-BlTOOOS ~=;5;~ ~=;~i~ ~=;~i~ ~=~~i~ ~=;5;~ ~=;5;~ ~=;5;~ ~=;5;~ ~=;5i~ ~=;~;~ ~=;5i~ ~=;5i~ ~=;5i~ 1 im 0 2 ' 01 
.............. ------ ................. ------ ................................................ ------ ------ ------ ............................................... 0 480; 

HK-Bmoo6 ;-59c;9 ii-5508 ii-slios c;·siioii c;-5iio8 ii-siioii ii-siiiit. ii-scoii ii-sios r;·~r;c;5 ii"siios c;-5iio6 ii-5iio8 l m~ 0 m 9 
.. ----- ------ ------ ------ ------ ........... ------ ------ ------ ------ -----· .......................... 0 l1BO .. 

•EK-0YT0001 i-;009 a·soo9 0·;009 o·soo; o·soo9 0·;009 o·soo9 ct;oo; a·soo9 a·soo9 a·so;9 o·soo; o·soo9 I f~A~ 0 2n° 
------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ 0 .:.sos 
·--·-- ----·- ------ ------ -·-·-- ------ ------ -----· ------ -·---- ·----- ------ -·---- I 2Yll 0 2Yll 

SEK-BYTIO p I SBOZ 0 5BOZ 0 seo: 0 560~ 0 S80~ 0 S502 0 SBOZ 0 S602 0 SB02 0 S802 0 S802 0 S802 0 SBOZ I 5DOQ 

sEK-Brnooo i-siiii7 ii-sii~:; c;-5iio7 c;-5ii~:; ii-5iio7 o-5iio7 ii-5iio7 ii-5iio7 ii-siiii7 a-siio7 ii-siio7 o-5iio7 ii-5iiii7 ? m~ 
m-ernoo1 i-5iio6 ii"siios c;-59c;;; ii-sags ii-5iio5 o-siios c;-55~5 ii-5iios ii-5i:o5 o-siiiis c;-siiiis ii-siios o-5iio5 ? ~m 
sEK-eY11002 i-soo;; o·sno;; o·soo;; a socb o-~006 a·soob o-r;oob o·soob a·soo6 o·sooi o·scoi o·soo6 a·soo;; Y ~8~8 

·----- ------ ------ ------ ------ ----·- ------ ------ ------ ------ ------ ------ ··---- 0 4&09 
S£K-8YTI003 ~-~~~~ ~-~~~: ~-~~~: ~-~~~= ~-~~~= ~-~~~= ~-~~~= ~-~~~: ~-~~~~ ~-~~~: ~-~~~: ~-~~~: ~-~~~: 6 ~m 
HK-8YTl004 I SD05 0 5005. 0 SOOS 0 S005 0 SOOS 0 5005 0 snos 0 SOOS 0 SOOS 0 SOOS 0 SOOS 0 S005 0 SOOS I 401Z 

sEK-Bmoos i"siio:: c;-55c;j o-5iioi ii-5iiiii ii-5iioi ii-5iiiii o-sioi o"siioi o-5iio1 o-siioi c;-55c;3 o-s~iij c;-siioi ? tm 
................................. ------ ........................ ------ ............ ------ ------ ------ ------ ------ 0 '-Sl l 

SEK-BYTIOO& ~-~~~~ ~-~~~: ~-~~~~ ~-~~~: ~-~~~: ~-~~~: ~-~=~: ~-~~~: ~-~~~: ~-~~~: ~-~=~: ~-~~~: ~-~~~: 6 ~m 
SEK-8Y11007 I SOD~ 0 SOOZ 0 SDOZ 0 SDOZ 0 5002 0 500~ 0 SOOZ 0 S002 0 5DOZ 0 SOO~ 0 SOOZ 0 500Z 0 SDOZ I 5004 

------ ·---·- ·--·-- -·---- --·--- ------ -·---- ·--·-- 0 550J 
HO-CAROi 

SED-CAR02 

SEO-CAROl 

HO-CAR04 

HD-C~OS 

HO-CAR06 

I 6E04 

• 600~ 

I 6C02 

I 6C04 

• 6&04 

• 6A02 

I SOOZ 

I 5DU4 

I 5D05 

I 5006 

I SD07 

I 5009 

-PAR CHK/•PAR GEN TO ECC CARD HA-PARO ........... ------ I Z&.128 0 2W:8 

-RD/•hRT 

-READ MODE 

•READ. - ll!lITE TO 11EMORY CARO 

•~EFPESH ADDRESS BITS D TO 6 

HK+S~~O 

HA-;E&OO • !013 

I 680Z ----·- ---··- --·--· I 5JlZ 

------ -----· 0 5013 

SFA•RMO I 4813 I 4Bl3 I 4813 I 4Bll I 4013 l 4013 I 4013 I 4013 I 4813 I 4813 I 4813 I 4813 -··--- 0 4111:; 

$CK-R£FAOOO • lB13 I 3612 I 3Bl2 I 3812 I 3BIZ I 3012 I 3812 I 381Z I 3BIZ I 3BlZ I 3612 I 36lt I 3Bl2 ··---· 0 zoo• 
--·--... 1 zyzz ------ o 2;.:-oz 

SEK-Rf.f'AOOl • 3011 I 4002 I 4002 1 4002. I 400: I 4002. I 4CO~ 1 4002 1 400:? I 400Z I 400:? I 400Z I ltDOZ -----· 0 zoo~ :::::: :::::: :::::: a ~m 
stK-REfA002 I 3610 I 3910 I 3010 I 3~10 I 3910 I liJIO l 3010 I 3010 I 3010 l 3010 I 3010 I 3810 I 3810 ------ 0 2DC9 :::::: a its: 
$[K-REFA003 I lDlO I 4COZ I 4eoz I 400:? I 4602 1 460:: l 4SOZ I '400:? I 400Z I 4COZ I 480:? I 400Z I 480Z :::::: y ~n~ 

............ 0 t:X05 
SEK-REFA004 I 3~09 I 3009 I 3809 I 3009 I lB09 I 3C09 I 3009 I 3909 I 3009 I 3009 I J£09 I J009 I 3009 ------ 0 !C07 ______ ______ :::::: :::::: a ~m 
$EK•RHA005 I l~Oq I 4605 I 4C05 I '•605 I ltSOS I 4l'C5 I 4805 I '1605 I 4805 I l.tBOS I 4005 I 4605 1 ltDOS .............. 0 .:&O<J 

:::::: :::::: :::::: :::::: :::::: :::::: d ~m 
S£K-REFA006 I JBCS !-~~~? !-~~~? I 3007 I 3E07 I 3807 I 3~07 I 3907 I 3B07 I l007 !_:~~? !-~~~~ !-~~~? :::::: ? z::g~ 

------ ------ ----·- ----·- ------ 0 2X09 

•REFRESH IH PROGRESS TO BSMI SfA•REfO I 6004 ---·-· 0 WO~ 

·REFRESH TO 11rnORY CARO SFA-REFO 

•SlMPLE DATA ECC SfAtSAl'IO 

sen ADDRESS BIT fROl'I BSMI SEK-S'.TLOOO 
SlK·Sl'.TLOOI 

m=~mm ------
SEK-SCHOO .. I 3U1Z 
SFK-SCTI 005 ------
m:~mgg~ :::::: 
S!K·SCll008 -----
$lK-SCTL009 -·--·-

+SP WRITE IUllIDIT FROM BSMI HK•WlNO 

-S°TG CllTL OUTPUT TAG FROM 8SltI SEK-STTGO 

•STG GO 

•STG GRANT 

HK•STGOO 

HA•STGGD 

•STOA DATA ADDA PAR ERROR TO C SFB•STPEO 

•STORAGE COllTROL ERROR TO CCU SfA•STCEO 

TIE DO"N Hl·TIEOW 

TIE UP 

• 3802 

I 3011 I 3011 I 3011 I 3011 I 3011 I 3011 r 3011 I 3011 r 3011 I 3011 I 3011 I 3011 ---··- 0 3011 

1 2w:!2 o z~zz 

I 3009 I 3009 I 3009 I 3009 I 3~09 I 3009 I 3009 I 3009 

------ I tOOZ 
------ I bC04 
.............. I t>OO't 
............. I t-BO:? 
I JC09 I JOO• 

• t-f04 
I HOZ 
• 6000. 
I 6CC.'.! 

• 6804 

I t.AOZ 
I 3009 I 1009 

4E~9 
I 460~ 

I ~&~~· 
I 360~ 
I 1t007 
I ltOO~ 
I 4!:~7 
I •010 
I l&O;: 

- ........... 680~ 

I 6AOZ 

;:&oz 

I SOil 

I 5e6• 

------ o ::ec; 
I 6C04 -·---- 0 <Bl• 

------ t 600Z ----·· 0 SD07 
I uze 0 ZYZS 

------ I 2Y27 0 2Y27 
............ ti Zl..133 1 L&.133 

u ·' 

M~ITE CCC 

-15.2SS US PULSE 

HL•TIEUP 

SEC•OITX4 

SEX-Tit:EI ------ -·---- I 6C04 

+Z BITS ERROR 

-2 BITS STG EnP.OR TO CCU 

HC•ZBITO 

5FC-TtS£0 

------ ------ l 5010 I 6CQZ 0 4J04 

-----· 0 2YZ6 I 2YZ6 

I 6£04 ·--·-- -·---- 0 5BOS 



Unexpected CCU Interrupt Processing (I) 

An unexpected Level 1 or Level 4 interrupt occurred whil~ running the CCU 
diagnostics. 

• RAC 8FB indicates that one or more bits in Input X'7E' or X'76' were 
related to the IOC bus. 

• RAC 8FE indicates that one or more bits in Input X'7D', X'7E', or X'76', 
or in MOSS status registers A, B, and C was set. 

Proceed as follows: 

1. Take a MOSS dump. 

2. The address X'D80E' contains the address C2 bytes) which points to a 
group of 9 bytes containing the values of the Input X'7D', X'7E', and 
X'76' registers C2 bytes per register), and the CCU-to-MOSS status A, B, 
and C registers Cl byte per register). 

3. Use the following tables to change the most probably-failing FRUs: 

Input X'7D' 

Byte Bit Suspected FR Us Cin order) 

0 cn1 CTL2 BSMI sen ECC DFLH MIOC DFL4 
1 MIOC cn2 CTLl sen ECC DFLH BSMI DFL4 BTAC 
2 MIOC BTAC DFLH sen CTL2 

0 3 MEMH ECC sen CTL2 BSMI 
4 SCTL CTL2 DFL4 BSMI CCLK MEMH DFLS CTLl 
5 
6 BSMI sen CTL2 ECC DFLN Drl4 CTLl MIOC 
7 CTL2 DFLH DFL4 DFL5 Cnl BSMI SCTL MIOC 

0 
1 DFL4 Cnl DFLH DFL5 cn2 MIOC BTAC 
2 DFLS en! CTL2 DFLH DFL4 ECC SCTL BSMI MIOC 

1 3 DFL4 Cnl CTL2 DFLH 
4 DFL4 CTLl DFLH DFL5 CTL2 
5 CTLl cn2 DFLH DFL5 BTAC DFL4 MIOC 
6 DFL4 cn2 CTLl BSMI ECC SCTL DFLH BTAC MEMH 

DFL5 MIOC 
7 DFLS CTLl CTL2 DFLH DFL4 

Input X'7E' 

Byte Bit Suspected FRUs (in order) 

0 MIOC 
1 
2 

0 3 MIOC cn1 DFL4 DFLH CTL2 
4 MIOC Cnl DFL4 DFLH CTL2 SCTL ECC BTAC 
5 DFL5 MIOC CTL2 CTLl BTAC DFLH 
6 
7 

0 BTAC MIOC cn2 DFLH 
1 Cnl cn2 MIOC BSMI DFLH sen 
2 CTLl cn2 MIOC BSMI DFLH sen 

1 3 CTLl CTL2 MIOC BSMI DFLH DFLS 
4 CTLl CTL2 MIOC ·BSMI DFLH sen 
5 DFL5 MIOC CTL2 CTLl BTAC DFLH 
6 BTAC MIOC cn2 DFLH 
7 

Input X'76' 

Byte Bit Suspected FRUs Cin order) 

0 DFLS DFLH Cnl cn2 
1 DFLS DFLH cn1 cn2 
2 DFLS DFLH 

0 3 
4 DFLS DFLH 
5 DFLS DFLH 
6 DFLS DFLH 
7 DFLS MIOC cn2 cnl BTAC DFLH 

0 DFLS DFLH Cnl cn2 
1 DFLS DFLH Cnl cn2 
2 DFLS DFLH 

1 3 
4 DFLS DFLH 
5 DFLS DFLH 
6 DFLS DFLH 
7 DFLS MIOC cn2 Cnl BTAC DFLH 

CCU-to-MOSS Status A Register CCMSA) 

Bit Suspected FRUs Cin order) 

0 MIOC 
1 MIOC 
2 MIOC 
3 
4 MIOC 
5 CTL2 CCLK CTLl MIOC 
6 
7 MIOC 

CCU-to-MOSS Status B Register CCMSBJ 

Bit Suspected FRUs Cin order) 

0 
1 
2 MIOC 
3 MIOC 
4 
5 
6 MIOC 
7 MIOC 

CCU-to-MOSS Status C Register CCMSC) 

Bit Suspected FRUs Cin order) 

0 MIOC 
1 MIOC 
2 MIOC 
3 MIOC 
4 MIOC 
5 MIOC 
6 MIOC 
7 
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Address Transfer) 

AIO Operation (Part 3 of 4) 

(Storage 

Table 6. AIO Operation Sequence (Data 
Transfer in Write) 

Table 7. AIO Operation Sequence (Data 
Transfer in Read) 

AIO Operation (Part 4 of 4) 
AIO Write Timing 
AIO Read Timing 

Address/Command Formats on 
IOC BUS: Address/Command 

At TA Time 
AIO - CSCW Contents 

IOC BUS: Address/Command 
At TD Time 

IOC Bus 
Format 

Description 

11-010 

11-015 

11-016 

11-020 

11-021 

11-022 

11-030 

11-031 

11-032 

11-0 33 

11-040 

Scanner, TRA and line Addressing (Part 1 of 2) 
line Attachment Board Address 
line Group 
line Interface Address 

3725/3726 
3725 Model 2 

Scanner and TRA Addressing 
Scanner/TRA Pre-Auto Selection 

CCU level 2 Interrupt Requests 
Cycle Steal Requests 

Channel Adapter Addressing 
Input/Output CIOH> 
Input/Output Immediate CIOHI) 

Redrive Cards •.•.•...• 
Functions 
Redrive Card Implementation 
IOC Bus Connection 

Redrive Addressing 
RDV Group Address 
Primary Redrive Address 
Secondary Redrive Address 
Redrive Addresses and Commands 
Redrive Addressing on Boards 

Redrive Functions 
Redrive Error Register 
Reset 

Redrive State Definitions 
Enabled 
Disabled 
Board Disabled by Jumper 
Deactivated 
Disconnected 
Summary Table 
Data Flow 

Redrive Commands (Part 1 of 2) 
Command list 
Command Format 
Poll CX'O') 
Read Error Register CX'l'or X'9') 
Write Error Register CX'O' or X'8') 

Redrive Commands (Part 2 of 2) 
Disable Driver CX'l'or X'9') 
Enable Driver CX'2' or X'A'> 
Reset Redrive CX'5'or X'D') 
Diagnostic Write CX'6' or X'E'> 
Diagnostic Read CX'A') 

SECTION 2. TROUBLESHOOTING GUIDELINES 

DC Voltages and Tolerances at Board Pin level 

IOC Bus Troubleshooting Techniques 

Warning Notes ••••••••••• 
CDF Change Warning 
Channel Adapter Reset Warning 
IOC Bus Terminator Power Warning 
Secondary Bus Enabling Warning 

Bus Configuration and RDV States 
IOC Bus Configuration 
Redrive States 

11-050 

11-055 

11-060 

11-070 

11-080 

11-090 

11-100 

11-101 

11-600 

11-750 

11-800 

11-801 

I 

IOC Bus IFT Diagnostics 
Section I 

. . . . . . . . . . . . 
Section J 
Section JA 
Section JB 
JA and JB Failing 
Section JC 

IOC Bus Isolation 
RDV Disconnection 
IOC Bus Shortening 

RDV Clocking Checks 

PIO Scoping Routine 
Running the Routine 

Option 
TA and TD 

PIO Scoping Address and Commands 
Address CTA> Formats 

Redrive TA Format 
Command Format 

Error Register in the Redrive 
Redrive TD Format 

PIO Scoping, Redrive Cards 
Redrive Card Scoping 
Redrive Card Scoping CVia Board RDV-4) 

PIO Scoping Scanners 
CSP TA Format 
CCU Ll and l2 Interrupts from 

Adapter Scoping 

PIO Scoping, Channel Adapters 
Channel Adapter TA Format 
Channel Adapter Scoping 
PCI level 3 Interrupt for a 

Adapter Scoping 

PIO Scoping, Error Reporting 
Error Reporting 
Register In X'76' 

Given Channel 

f PIO Scoping TRAs 
TRA TA Format 
TRM Card Scoping (via Board RDV-3) 

I PIO Timings .........••. · . · 
Read Timing 
Write Timing 

IOC Bus Signal Scoping 

I Cycle Steal Timing 

IOC Bus Adapter Interrupts 
Level 1 Interrupt Request 
Interrupt level 2 Test 
Level 3 Interrupt Request 
Scanner Interrupt Request to the MOSS 

11-802 

11-803 

11-804 

11-805 

11-806 

11-807 

11-808 

11-809 

11-810 

11-811 

11-812 

11-813 

11-814 

11-000 
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IOC Bus and RDV in 3 7 25 Data Flow 

Channel 
Interface 

.-----------
' css 
I 
I 
l C2LB2 01 B·A2 

I 
C2LB 

!Channel Adapter Partl 

CADA·1A 

To/From 
User 
Network 

To/From 
Hosts ~--f----1 

Note 1: As the CLAS and the CL28 boards 
are split into two parts in this figure, one 
for the channel adapter and one for the 
scanner, the redrive IADVI function is 
shown twice for clarity. However, there 
is one ADV per CLAB or C2LB board. 

Note 2: LAB Pos. 3 to 8 organization If LAB 

type C installed 

Up to 4 

To/From 
Hosts 

IOC TAM TICs Ring Interfaces 

BUS 

R 
D 
v 

Scanner LICs Up to 16 Lines 

Legend: 

----- Clock signals 

Data/control signals 

I 

CADA· 2A 

I ~ 
~·: .... IOC Bus 

ICC·l 

:2L8 and C2LB2: 
Jp to Four lines 
Jer LI C and up 
to Six LICs per I I 

~ I L ···-·:·;·;·;:;:·.._.:: ········ 

·;:; Up to 4 Scanners 

lll in the TSS 
board 

r- - - - - - - - - - '•'• - - - - - - - - ::~·····- - - _iSee Note 2) - - - - ..J 

Less 1CAB 02C·A2 3726 
·==.==·.:= jLABPos802B-A2LABA,BorCSc15&16orSc15&TRA16 I ·- -------- - ----·----~;7--- ------ -r----- ---, I JCLAB2 01 B·A2 .::: 3725 Model 1 \ LAB Pos 7 02B-A3 LAB A,B ore Sc 13& 14 or Sc 13 & TRA.14 I 

_ __JL----=------------~:.::-. ----., , jLAB Pos 6 02A-A 1 LAB A,B or C Sc 11 & 12 or Sc 11 & TRA 12 

I 
l 

I CLAB1 01A·A3 ;:;: [71 TSS/TRSS \ lLAB Pos 5 02A·A2 LAB A,B or C Sc 9 & 10 or Sc 9 & TRA 10 H 
-.---r-----1 IChannel Adapter Part) :::: • - - -Ir.' ', J LAB Pos 4 02A-A3 LAB A B or C Sc 7 & 8 or Sc 7 & TRA 8 

l CADA·1A CVTL·l 1-B·~: I .// I lLAB Pos 3 01B-A1 LAB A,B or C Sc 5&6 or Sc 5& TRA 6 - I-

I 
I 

I 
I 

f I ·: ADV ••• _ g- _I LAB Pos 2 01 B-A2 CLA B2 LAB A only Scanner 3 
I CHIN1 CCINl :: I LAB Pos 1 01A-A3 CLA B1 LAB A only 01A-A3:Scanner 1 I I 
I 
I 
I 
I 
I 
I 
I 
I 

l 
I 
I 
1 
I 
L 

CADA·l B :;~ee Note 1) IS canner Part) ;:,econo ;:,canner _l LIC 
Channel Adapte~:;: IOC Bus I :•: lin LABS onlvl LIC Type X1---+-+-t--+-t--t--t--t--t-~---

L ___ _!======~-----·--i":i:'---_J ... ...... 1--· •-+-+-+-+-1--1--t-------.• ::: ,,. , Type X Pos. 5 1--··+-+-+-+-+-1--1--1-------

r----;::====:::;-;~~r;;;:;:i;:;;::7,::::;:-;---, I ;:; ~CSPZ ___;- · -~ Pos. 1 t-uc--
1. To All Cards _. ~=~ 8 J A ··· CSP2 2 • LIC Type X CTL2 •' •:• - ' FES Type X Pos. 6 

....-+---- !Local Storage) ~:;: CCLK li l - a·· ~cs"P'i: FES -2 Z Pos. 2 ~ 
---.----1-- ] CTL1] :~:j r - CSP1~ -1 I LIC Type x 

I I 
To/From 

I I User 
f--' Network 

I t-r-----~--jr;::====;;;:;-._l ···· • I ·1 ---, • Type X Pos. 7 
DFL1·3l ·.!,. I ,.-~:+-' (SeeNote1l~CSM• • Pos.3 ~ 

FL 1-21..k::::.. •••• .l I ::: CSM ·2 : ' LIC Type xl==l==l=+=+=t;;;J~=~==i:=== 

~ BTAC }r=t~D-'-'F=L-=1_....,WJ DFL4 ~· .fi·::r DFLS IOC Bus ,..l! I ;l;~ --- ' '---' . -' Type X (osj 8 l==F=t=+=E:t====~==== 

t--' I 
:I I 

·r--7 LIALUI " (IOCI· ···------·--' .•.• Pos.4 
~-.--... ...r-- '---~:jj :::! ------" f ::;; First Scanner l ~-~ f-1--' 

I 

I 1 r i i ,J ;~\········ ..... ·.··r ::::::~=;§:g::~~~:::::::::::::::::;:t;:;:;:::;:;:;:::;:; :;:::;:::::;:::;:;:;:::;:MP~~ t~: ~';.~ners icc-1~ f--' 

I __ - -- -- - - -- - -- - - -~ CCUB MIOC BSMI 
01A·A2 

MMB 
01A·AI 

SCTL 

ECC 

I MOSS 

I 

r-·-------~ 

MCC 
I .. - - - - - - - - - - ... - L - - - - .. - - - - - - - - , 
I I 0 
1 ' (Up to 12 MEM cards) ._ _______ ~ 

I .__ __ _,, 

I 

1 

I 

- _J 

PIO Bus 

Dskette 
DAC Drive 

MPC 

CPA Control 
Data only Panel 

CCA; EIA 
MMC 

. 

I 
I 

Diskettes 

[] 
Primary 
Operator 
Console 

Up to 
80 lines 

Up to 

256 li11es 

Alternate 
Operator 
Console 



IOC Bus Structure (Part 1 of 2) 

IOC CONTROL LOGIC 

Data, address. and control information 
exchanges take place between the work 
registers and the adapters attached to the 
IOC bus. They use the IOC logic, which is 
packaged on the CCU DFLS card. 

The IOC logic operates differently depend
ing on whether the program initiates an 
operation CP!O), or the adapter initiates 
it CAIO>. In both operations, the A 
(address) and D (data> registers of the 
data flow controlled by the IOC logic act 
as buffers between the CCU and the adapt
ers CCAs, CSPs, or TRAs). 

The IOC bus carries interrupt requests 
from the adapters (level 1, 2, 3) when not 
busy with PIO or AIO operations. 

PIO BUS PROTOCOL 

{ J 10 Line L 
\ _J TA Tag L--------------

~;:;ol j 
TD Tag L 

Data 
Lines 

~ _J Valid HWI ._ _____ __.I Valid HW L 

{ 
I Parity L 

------------' Valid 

_j10 ~~~ressl._ _____ _,, Data HW L 
Command 

IOC BUS LINE DESCRIPTIONS 

The IOC bus consists of 18 bidirectional 
lines C2 data bytes plus 2 parity bits) 
and 16 tag and control lines as summarized 
below: 

LIHE FUNCTIONS Abbr CCU RDV CA 

Address/Command Tag (1) TA x-- -R- -- . 
Data Tag ( 1) TD x-- -R- -- . 
Interrupt Req. Removed Cl) IRR . -- -R- --x 
cs Req. High ( 1) CSRH . -- -R- ---
cs Req. Low Cl) CSRl . -- -R- --x 
cs Grant High ( 1) CSGH x-- -R- ---
cs Grant low ( 1) CSGL x-- -R- -- . 
Input/Qutput (1) I/O x-- -R- -- . 
Halt ( l) HLT x-- -R- --
Reset ( 1) RST x-- -R- -- . 
Out ( 1) R/W x-- -R. 
Valid Byte ( 1) VB . -- -R- --x 
Valid Halfword (1) VH . -- -R- --x 
End of Chain ( 1) EOC . -- -R- --x 
Modifier ( 1) M . -- -R- --x 
Parity Valid Cl) PV . -- -R- --x 
Data Byte 0 (9) OUT DBO x-- -R- --

IN DBO . -- -R- --x 
Data Byte 1 (9) OUT DBl x-- -R- -- . 

IN DBI . -- -R- --x 

legend: 

CSP 
TRA 

-- . 
-- . 
--x 
--x 

-- . 
-- . 
---- . 
--x 
--x 
--x 
--x 
--x -- . 
--x 
-- . 
--x 

(): 

x 

The contents of the· parentheses indicate 
the number of wires in line function 
Signal generated 

R : Signal redriven 
Indicates where the signal arrives 

The following is a detailed description of 
each of the lines in the summary table 
above. 

TA (Address/Command Tag) 

The 'TA' line is activated by the CCU to 
indicate that the RDV or adapter address 
is in data byte 0 and the command is in 
data byte 1. 

TD <Data Tag) 

The 'TD' line is activated by the CCU to 
indicate that the data bus contains write 
data or that the CCU is ready to receive 
read data while the 'I/0' line is active. 
When the 'I/0' line is not active. the 
'TD' line is activated by the CCU to indi
cate that it is permissible to change the 
state of any interrupt request on the data 
bus. 

IRR Cinterruet Reguest Removed) 

The 'IRR' line is activated by any adapter 
that has removed its interrupt request 
from the data bus. Each adapter should 
activate 'IRR' in response to 'l/0' line 
being activated and, of course, remove its 
interrupt request from the data bus. Each 
adapter should allow 'IRR' to change to 
the inactive level when the 'l/O' line is 
inactive. When all the adapters have 
allowed 'IRR' to drop, this common 'IRR' 
line going inactive indicates to the CCU 
that all 6daptars have placed their inter
rupt requests, if any, on the data bus and 
the CCU may now sample for interrupts. 

CSRH CCycle Steal Reguest High) 

A scanner activates 'CSRH' whenever it 
wishes to start an AIO operation. A scan
ner keeps 'CSRH' active until it receives 
'CSGH' (Cycle Steal Grant High). 

CSRL CCycle Steal Reguest low) 

A channel adapter activates CSRL whenever 
it wishes to start an AIO operation. A 
channel adapter keeps 'CSRL' active until 
it receives 'CSGL' (Cycle Steal Grant 
low). 

CSGH CCycle Steal Grant High) 

The CCU activates 'CSGH' in response to 
'CSRH' for the purpose of selecting a 
scanner for an AIO operation, and receiv
ing a 'CSCW' from the selected scanner. 
'CSGH' will be deactivated by the CCU when 
'valid halfword' is received from the 
scanner. 

CSGL (Cycle Steal Grant Low) 

The CCU activates 'CSGL' in response to 
'CSRL' for the purpose of selecting a 
channel adapter for an AIO operation, and 
receiving a 'CSCW' from the selected chan
nel adapter. 'CSGL' will be deactivated 
by the CCU when 'valid halfword' is 
received from the channel adapter. 

I/O (!neut/Output) 

The 'l/0' line is activated by the CCU to 
indicate either that an l/O operation is 
about to start on the IOC bus, or that one 
is in progress. For any l/O operation, 
'I/0' is the first line activated and the 
last one deactivated. When the 'l/0' line 
is active. all adapters should remove any 
interrupt requests on the data bus and not 
present any more until l/O is deactivated. 

HLT (Halt) 

The CCU activates the 'halt' line to indi
cate to the selected adapter that the CCU 
has detected an error condition associated 
with the current operation. The CCU will 
activate the 'halt' line after 'TA' or 
'CSGH' or 'CSGL' has been deactivated. 
The CCU will deactivate the 'halt' line 
when it deactivates the 'l/O' line. The 
selected adapter will terminate the 
current operation and set a check bit 
active in its status register. 

Chapter 11. IOC Bus and Redrive 11-015 



IOC Bus Structure (Part 2 of 2) 

RST <Reset) 

The CCU may activate the 'reset' line, at 
any time, to initialize all adapters. 
This initialization will cause all adapt
ers to immediately terminate current oper
ations, go to a disabled state, and 
prepare to respond to PIO commands. 

R/W COut> 

The CCU activates the 'out' line, while 
the 'I/0' line is active, to indicate that 
the direction of information on the data 
bus is outbound from the CCU. The CCU 
deactivates the 'Out' line to indicate 
that the direction of information on the 
data bus is inbound to the CCU. 

VB (Valid Byte) 

A selected adapter will activate the 'val
id byte' line during an AIO operation to 
indicate a byte transfer instead of a 
halfword transfer. The valid byte of 
information will be on data bus byte 1. 

VH (Valid Halfword) 

In some places the term 'valid' is used in 
place of 'valid halfword'. A selected 
adapter will activate the 'valid halfword' 
line in response to the activation of the 
'TA', 'TD', or 'CSGH' or 'CSGL' line from 
the CCU. 'Valid halfword' line active 
indicates that the adapter has either 
placed information the data bus or has 
received information from the data bus. 
It also indicates that the CCU may deacti
vate its control line. 
All adapters will activate 'valid half
word' when the CCU deactivates the 'l/O' 
line, and deactivate 'valid halfword' when 
the CCU activates the 'I/O' line. The CCU 
will proceed with an IO operation after 
all adapters have deactivated 'valid half
word'. 

EOC CEnd of Chain) 

A selected adapter will activate the 'end 
of chain' line instead of 'valid halfword' 
for the last halfword transfer of an AIO 
operation. 'End of chain' active indi
cates that the AIO operation should be 
concluded and that the adapter has either 
placed information on the data bus or has 
received information from the data bus. 

M <Modifier) 

A selected adapter will activate the 'mod
ifier' line with 'valid byte' line for the 
last byte transfer of a AIO operation. 
'Modifier' line active at this time indi
cates that the AIO operation should be 
concluded. 

PV (Parity Valid) 

A selected adapter will activate 'parity 
valid' to indicate to the CCU that it 
wishes to have parity checking of data 
inbound to the CCU. If 'parity valid' is 
active and bad parity is detected by the 
CCU, the CCU will activate the 'halt' 
line. If 'parity valid' is deactivated 
and bad parity is detected by the CCU, the 
parity is corrected, the data is stored, 
and a status bit is set. 

Data Bus Bytes 0 and 1 

The data bus is a halfword wide with 18 
bidirectional lines. Each of the two 
bytes CO and 1) contains 8 bits plus a 
parity bit C0-7,P). Information is trans
ferred between the CCU and the adapters in 
either direction when the 'I/O' line is 
active. Three bits of the bus are used 
for an additional function when 'I/0' line 
is deactivated as follows: 

Byte 0 bit 1 = lvl 2 interrupt req to 
CCU. 
Byte 0 bit 5 = lvl 1 interrupt req to 
CCU. 
Byte 1 bit 0 = lvl 3 interrupt req to 
CCU. 

The adapters activate their interrupt 
requests to the CCU using these paths, but 
only when the 'I/0' line is inactive. The 
CCU will sample the data bus for inter
rupts after activating the 'TD' line, 
while the 'I/0' line is inactive. 
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PIO Operation -(Part 1 of 3) 

PIO OPERATION SEQUENCE 

A PIO operation to control a channel or a 
scanner operation may be started either by 
the control program in the CCU, or by the 
microcode in the MOSS. 

PIO Initiated by the CCU 

During such an operation two halfwords 
(address and command, and data) are 
exchanged with a selected adapter. 

A PIO operation proceeds in four steps: 

1. IOH or IOHI instruction decode 

2. IOC initialization 

3. Adapter addressing and selection 

4. Data transfer: 
Write = from CCU 
Read = to CCU 

At step 1: 

• Instruction code 50 = IOH with Rl and 
R2. 

• Instruction code 70 = IOHI with Rl and 
the second halfword af the instruction 
whose contents go into the D register. 

PIO Initiated by the MOSS 

MIOH/MIOHI instructions are equivalent to 
IOH/IOHI instructions (see details on page 
10-100), except that: 

1. The MOSS initiates the operation. 

2. R2 contents are found in the LS 
address given by the LSAR at TA time. 

3. The MOOR receives or sends the TD 
time data instead of Rl. 
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PIO Operation (Part 2 of 3) 

TABLE l. PIO OPERATION SEQUENCE CINITIALIZATION> 

R2 

>R2 

>Rl 

c c u 

I 0 H 

IOH/IOHI 
decode 

CCU WKRs 

o I 1 
R2 

o I 1 <--, 

I 0 C 
Control CDFL5) Data CDFLl-3) ADAPTERS 

INITIALIZATION 

IO--> 

contents to D Reg 

Clear DBO DBl 
CData Bus) 

CAs and CSPs 
Remove any interrupt 

requests 
<--IRR from all the 

adapters 
~ 

BUS CLEARED 
v 

I 0 I I 
0 1 7 

Adapter 
Address 

When all v 

T 

I I I DBO 
DBl ===> 

R/W --> 
Read =l 
Write=O 

Secondary 
RDV 

H are dropped, TA-> DB0-1 read by adapter 
<--VH raised by 

selected adapter 
A dropped 

BUS CLEARED 
1<--VH dropped 
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TABLE 2. PIO OPERATION SEQUENCE CDATA TRANSFER> 

J I 0 C 
c c u Control CDFLS> Data CDFll-3) ADAPTERS 

DATA TRANSFER 

If WRITE: 

Rl contents to D Reg 

v R/W --> 

I I I DBO 
Data Data DBl ===> 

TD --> Selected adapter reads 
DBO DBl 

<-- VH from selected 
M I 0 H adapter 

TD dropped 
VH dropped 

IO dropped 

R/W dropped 
local Store 

Value BUS CLEARED 
equiva- <- IRR dropped 
lent to <- VH 

R2 
contents If READ: 

> 0 11 TD --> Data + Parity 

I I I 
r=================== <===DBO 

D Reg v DBl 

I I I 
<-PV 

IOH Data Data <-VH ......., LSAR TD -> 

J If PV is raised the 
MOOR parity has to be 

< checked by the CCU. 
MIOH If PV is not raised 

the CCU generates 
the parity. 

TD dropped VH dropped 

IO dropped <-- IRR dropped 
<-- VH 

TD --> 
ADAPTER DESELECTIOH: 

<-- Interrupt Request 
if any 

<--Cycle Steal Request 
if any 



PIO Operation (Part 3 of 3) 

PIO WRITE TIMING PIO READ TIMING 

-TA Tag -TA Tag LJ -
-1/0 Tag -10 Tag -
-IRA ---, -IRR --, - -
-VH -VH -
-CSGH -CSGH -
-TD LJ -TD LJ - -
-VB -VB - -
-Mod -Mod - -
-EOC -EOC -
+R/-W +R/-W -
-Data Address II Data -Data I A lo - ---PV -PV - -Total duration approximately 12 Jl5eC 
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AIO Operation (Part 1 of 4) 

AIO OPERATION CCYCLE STEALING) 

During such an operation several units of 
data are exchanged with a selected adapt
er: The maximum data transfer is 256 
bytes. 

A selected scanner provides the storage 
addresses at which the data bytes are to 
be stored. For this purpose, a pointer 
shared by all scanners is used. This 
information is first placed in the adapter 
registers by the control program using the 
IOH/IOHI instructions in PIO mode. 

A selected channel adapter uses its dedi
cated pointer that hns first been loaded 
by the control program. 
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TABLE 3. AIO OPERATION SEQUENCE CIHITIALIZATION> 

I 0 C 
c c u Control CDFL5) Data CDFLl-3) ADAPTERS 

Adapter registers 
preset to prepare sub-
sequent AIO operation.----> 
IOH/IOHI decode and 
execution. 

PIO mode 

Registers 

Byte count 

~---------> Storage add in Read 

Storage add in Write 

AIO mode 

IHITIALIZA TIOH 
<-- CSR 

AIO operation starts IO ---> Adapters remove any 
interrupt requests. 

The objective is to 
clear DBO DBl for any 
interrupt request. 

<-- IRR from all 
adapters 

Vii dropped 
BUS CLEARED 

CSG --->..--Adapters are cabled 
in priority order, 
and the requesting 
adapter with the 
highest priority 
keeps the "Grant". 

Example: 

~No 
~request 

L[ Adapter J 
2 Request 

l Adapter J 
3 Request 

CSG is ch<:iined 
and only adapter 2 
proceeds with the 
request (see Table 4). 
<--- CSR dropped 



AIO Operation (Part 2 of 4) 

TABLE 4. AIO OPERATION SEQUENCE CCSCW TRANSFER> 

C r; U 
I 0 C 

Control CDFL5) Data CDFLl-3> 

CYCLE STEAL CONTROL WORD TRANSFER 
CCSCW> 

Is parity correct .1. 

Yes no :: HALT --> 
D Reg contains cs cw 
jooojool I I I I I 
0 2 34 l 67 8 A B F 

ADAPTERS 

DBO 
<=== DBl 
<-- VH 
<- PV if CSP AIO. 
If CA AIO, PV may be 
off but the parity 
must be correct and 
the CCU checks it. 

CA = 
CSP/TRA= 

Type of 

~ I l 
1 V T 1 = only byte 1 in this control 
operation word is valid. 

O = both bytes of this control 
V word are valid. 

Pointer register number that I 
holds the storage data address CCA) 
or 
Scanner identification CCSP) 

CSG dropped 
VH dropped 

(see Table 5) 

TABLE 5. AIO OPERATION SEQUENCE (STORAGE ADDRESS TRANSFER) 

[ 

I 0 C 
c c u Control CDFLS> Data CDFLl-3) 

STORAGE ADDRESS TRANSFER 

TD --> 

TD dropped 

TD --> 

v A Reg ! TD dropp1:1d 

ADAPTERS 

DIRECT MODE 

<-- PV 
<-- VH 

<------ Address byte x 
Vil dropped 

<-- VH 

<=== Address bytes O, 1 
VH dropped 

x I 0 I 1 I s A R J < .__I -----'---~--
<~ 

No address data: 

INDIRECT MODE 

v 
Main Storage 

For data transfer in 
Write mode, see 
Table 6. 

I 

I A 

v I 
L S CCTt:l i 

only POINTIER N~:::R 

control 
word CCSCW) 

----------'- for CA 

or from dedicated 
pointer = 3F for CSP 

or TRA 

For data transfer in 
Read mode, see 
Table 7. 
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AIO Operation (Part 3 of 4) 

TABLE 6. AIO OPERATION SEQUENCE CDATA TRANSFER IN WRITE) 

I 0 C 
c c u Control CDFL5) Data CDFLl-3) ADAPTERS 

Main storage 

o I 1 

/ 

0 J 1 

DATA TRANSFER - Write mode: CSCW (8)=0 

TD -> n D Reg 
/ : Cycle Stea;-1-D_a_t_a-~,--D-a_t_a-~ I DBO ===> 

DB! 

<
loop 

. .._ 

D 
Cycle Stea;' 

<-- PV Ci n READ 
mode) 

<-- VH 

TD dropped 

VH dropped 
-->-

LAST DATA TRANSFER Last byte or last 

Reg 

Data I 
TD 

TD --> • hal f1.Jord 

I 
DBO 

Data DB! 

dropped 
BUS 

<-- M . 
<-- VB . <- EOC . 

===> . 

I . . . 
CLEARED . . 

M dropped .EOC dropped 
VB dropped. 

IO dropped 

TD --> 

ADAPTER DESELECTION: 

<-- VH 
<~- IRR dropped 

<--- Interrupt Request 
if any 

<--Cycle Steal Request 
if any 
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TABLE 7. AIO OPERATION SEQUENCE CDATA TRANSFER IN READ> 

I 0 C 
c c u Control CDFL5) Data CDFLl-3) ADAPTERS 

Main storage 
DATA TRANSFER - Read mode: CSCW (8)=1 

TD -> 
<-- PV <---<l <-- VH D Reg 

.Cycle Stea1~1 -----.-,-----..,1 DBO <=== / / <------. Data _ Data _ DBl 

loop 

0 1 <~ ......_ ____ _,_ ____ T~D --> 

Cycle Steal I 

If bad parity: HALT--> 
TD dropped 

LAST DATA TRANSFER 
TD --> 

DBO I I Data Data DBl 

TD--> 

VH dropped 

->-
Last byte or last . ha! f1.iord 
<-- PV . <- PV 
<-- M . 
<-- VB . <- EOC . 
<------ . . . 

BUS CLEARED . 
If bad parity: HALT-> 

TD dropped 
IO dropped 

TD--> 

. 
M dropped . EOC dropped 
VB dropped. 

ADAPTER DESELECTION: 

<- VH 
<-- IRR dropped 

<-- Interrupt Request 
if any 

<--Cycle Steal Request 
if any 



AIO Operation (Part 4 of 4) 

AIO WRITE TIMING AIO READ TIMING 

Total duration ~ 12 µsec Total duration :::::; 12 µsec 

-CSRH -CSRH 

-10 Tag ---,L.--------------
-IRR 

-VH 

-CSGH LJ -CSGH 

-TD -TD 

-EOC -VB 

+Rl-W -TA 

-Data Data 11 Data l I Data -MOD 

-PV -EOC 

+Rl-W 

-Data ~ [§] nf'-T,-La-st_H_W-rJ---

-PV 
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Address/Command Formats on IOC Bus 

roe BUS: ADDRESS/COMMAND FORMAT 

At TA Time 

Byte--> DBO DB! 

Type 0123 4567 0123 4567 Comments 

RDV 0100 0 0 0. cc cc . . . . Format 

. . . . . . . . 0 ... . . . . Broadcast . . . . . . . . 1 ... . . . . Specific . . . . . . . . 0000 •.. 1 Poll in 
read . . . . . . . . .001 ... 1 Read error . . . . . ... .000 . . . 0 Write 
error . . . . . . .. . . 001 . . . 0 Disable 
drivers . . . . . . . . . 010 ... 0 Enable . . . . . . . . .101 ... 0 Reset . . . . . . . . 1010 ... 1 Diag read .... . . . . . 110 ... 0 Diag write 

C2LB . . . . 0000 . . . . 000. 3725 Mod 2 
CLABl . . . . 0000 .... 0 0 0. 3725 Mod 1 
C2LB2 . . . . 0000 . . .. . 001. 3725 Mod 2 
CLAB2 . . . . 0000 ..... 001. 3725 Mod 1 
LAB pos 3 . . . . 0000 . . . . 010. 3725 Mod 1 
LAB pos 3 . . . . 0000 . . . . 010. 3725 Mod 2 

CAB . . . . 0000 . . . . 011. 3726 
Frame RDV . . . . 0001 . . . . 0 0 0. 3726 
LAB pos 4 . . . . 0001 . . . . 011. 3726 
LAB pos 5 . . . . 0001 . . . . 10 0. 3726 
LAB pos 6 . . . . 0001 . . . .. 101. 3726 
LAB pos 7 . . . . 0001 . . . . 110. 3726 
LAB pos 8 . . . . 0001 . . . . 111. 3726 

DBO DBl 

0123 4567 0123 4567 Comments 

CA 0000 lQOO . . . . . . . . Format 

. . . . . . . . . . . . ••• 0 Wri teCOUT) . . . . . . . . .... . . . 1 Read C IN) 

. .. . . ..... . . . . NNN. CA address 

IN/OUT 0 . . . . . . . . 0000 .... 
Hl/OUT 1 . . . . .... 0001 . ... 
IN/OUT 2 . . . . .... 0010 . ... 
IN/OUT 3 .. . . . . .. . . 0011 .... 
IN/OUT 4 . . . . .... 0100 . ... 
Ill/OUT 5 . . . . . . . . 0101 .... 
IN/OUT 6 ..... . . . . 0110 . ... 
IN/OUT 7 . . . . . . . . 0111 .... 
IN/OUT c . . . . . . . . 110 0 .... 
IN/OUT D . . . . . . . . 1101 .... 
IN/OUT E . . . . . . . . 1110 .... 
IN/OUT F . . . . . . . . 1111 .... 

DBO DB! 

0123 4567 0123 4567 Comments 

CSP 0 0 .. 0 ... cc cc . . . . Format 

. . . . .... 0000 0 .. 0 Start line 

. . 11 .... 0000 o •• 1 Get line 
ID .... .. . . . 0001 0 .. 1 Get error 
status . . . . .... 0001 0 .. 0 Start line 
initial .... . ... 0010 0 .. 0 Set UlVT 
high . . . . . . . . 0011 0 .. 0 Set LNVT 
low . . . . .... 0100 0 .. 0 Scanner 
reset .... . . . . . . . . 0 ... NCP Cmd 

..... . .. . . . ... 1 ... MOSS Cmd .... . . . . . . . . . 0 .. n/a .... . . . . . ... .. 0. t\ormal 
mode .... . . . . . ... .. 1. Character 
mode .... . . . . . ... ... 0 lfr i te . . . . .... . ... ... 1 Read 

CSP/lst .. 01 . . . . .... . ... Any LAB 
type 

CSP/2nd •. 10 . . . . . ... .... LAB type B 

CSP-1 . . 01 .000 . . . . . . . . C2LB 3725 
CSP-1 .. 01 .000 . . . . . . . . CLABl 3725 
CSP-3 . . 01 . 001 . . . . .... CLAB2 3725 
CSP-3 • . 01 .001 . . . . .... C2LB2 3725 
CSP-5 . . 01 .010 . . . . . . . . LAB-3 3725 
CSP-6 .. 10 . 010 . . . . .... LAB-3 3725 

CSP-7 .. 01 . 011 . . . . . . . . LAB-4 3726 
'CSP 8 .. 1 o . 011 . . . . .... LAB-4 3726 
CSP-9 .. 01 .100 . . .. . .... LAB-5 3726 
CSP 10 .. 10 .100 . .. .. . .... LAB-5 3726 
CSP-11 .. 01 .101 . .. . .. . . . . LAB-6 3726 
CSP 12 .. 10 .101 . . .. . . . . . LAB-6 3726 
CS?-13 .. 01 .110 . . . . . . . . LAB-7 3726 
CSP 14 .. 10 .110 . . . . ..... LAB-7 3726 
CSP-15 .. 01 .111 . . . . .... LAB-8 3726 
CSP 16 .. 10 .111 . . .. . ...... LAB-8 3726 

Note: CSP-2 and CSP-4 do not exist. 
CSP = communication scanner 

processor 
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DBO DBl 

0123 4567 0123 4567 Comments 

TRA 0 ... . ... cc cc .. 0 . Format 

•. 11 . .... 0000 0 .. 1 Get LID 
.100 1 .•• 0000 11.1 Get cmd 

completn 
.100 1 .•. 0000 .1. 0 Start/Stop 

Mask/Unmsk 
• 100 1 •.• 0001 .1 .. TRM Ctrl 
• 100 1 •.• 0010 .1 .. TIC Ctrl 
• 100 1 •.. 0011 .1 .. LID base 
• 100 1 ..• 0100 • 1 .• IR/BR reg 
. 100 1 .•• 0101 .1 .. Diag reg 
.100 1 ..• 0110 .1 .. Buffer reg 
. 10 0 1 ..• . 111 . 1 .• Ext buffer 
.10 0 1 ..• 1000 .1.1 Read LID 
• 100 1 •.• 1000 .1. 0 Prog Reset 
.100 1 •.• 1001 .1.1 L2 state U 
• 100 1 •.• 1010 . 1.1 L2 statc2) 
• 100 1 ... 1011 .1.1 l2 statC3) 
• 100 1 •.• 1100 .1.1 L2 statC4) 
• 100 1 ••• 1101 • ~. 1 L1 status 
. 100 1 ••• 1110 .1.1 MOSS stat 
• 100 1 •.. 1111 .1.1 Read cs cw 
• 100 1 ••. 00 .. . 0 .. TIC Data 
. 100 1 •.• 01.. . 0 •. TIC Data+ 
. 10 0 1 .•. 10 .. . 0 .. TIC Addr 
. 100 1 •.. 10 .. . 0 .. TIC Intrpt . . . . . ... . . 0 0 . 0 .. TIC 1 . . . . .... . . 01 . 0 .. TIC 2 . ... .... • . 10 . 0 •. TIC 3 . . . . .... . • 11 . 0 .. TIC 4 . . . . . . . . . ... 0 ... CCU Cmd . . . . . . . . . ... 1 ... MOSS Cmd . . . . .... . .... . 0 .. Cmd to TIC . . .. . . . . . . ... .1 .. Cmd to TRM . . . . . . . . .... .•. 0 Write . . . . .... . ... ... 1 Read 

TRA-6 . . . . .010 . ... . ... LAB-3 3725 
TRA-8 . . . . . 011 . . . . . ... LAB-4 3726 
TRA-10 . . . . .100 .... . .... LAB-5 3726 
TRA-12 ..... .101 . . . . . ... LAB-6 3726 
TRA-14 . . . . .110 .... . ... LAB-7 3726 
TRA-16 . . . . .111 . . . . . ... LAB-8 3726 

Note: TRA = Token Ring Adapter 
TIC = Token Ring Interface Coupler 

AIO - CSCW Cont~nts 

DBO DBl 

0123 4567 0123 4567 ( 1) 

0123. 4567 89AB CDEF ( 1) Comm.1nts 

0000 0 ... . . . P PPP . Format 

. . . . . 0 .. . ... . ... CA . . . . .1 .. . . . . .... TSS . . . . •. 0. . . . . . ... Not DI 

. . . . .. 1. .... . ... DI . . . . ... 0 . . . . . . . . Short CD ~ .. .... . DI> . . . . . •. 1 . . . . .... Long CD or DI> . ... . . . . 0 ... . ... Write .... . . . . 1 ... . ... Read . ... . . . 0 . 0 .• .. ... Indirect . ... . . . . .1 .. . ... Di red: . . . . . . . . .. 0 . . ... HCP . . . . . ... .. 1. . ... MOSS . .. . . .... ... P PPP. cs Pointer nur.;ber 
sc;;;nner identi-
fication CCSP) . . . . . . . . . ... •.. 0 H (2 byte CSCW) 

. . . . . . . . . ... . .. 1 L ( 1 byte CSCLJ) 

(1) 8 to F when in a register; 
0 to 7 byte 1 when in bus. 

IOC BUS: ADDRESS/COMMAHD DESCRIPTION 

At TD Time 

DBO DBl 

0123 4567 0123 4567 Cor:im~nts 

DDDD DDDD DODD DDDD Data 
or: 

HHHH HHHH ... L LLLL High level comrr.and 

er 

Line Interface Addr . 
or: 

0000 0000 xx xx xx xx Address byte x 00 
AAAA AAAA BBBB BBBB Address byi:2 0 and 

Address byte 1 00 

(*) of line vector table CLNVT>. 



Scanner, TRA and Line Addressing 
The scanner and line addressing consists 
of threa elements: 

1. The line attachment board address 

2. The line group address (within a 
board) 

3. The line interface address (within a 
group) 

LINE ATTACHMENT BOARD ADDRESS 

The LAB address is a 3-bit field that is 
decoded to address one of the eight possi
ble line boards CCLABl or C2LB, CLAB2 or 
C2LB2, and LAB position 3 through LAB 
position 8). It is contained in bits 5-7 
of the second halfword of the instruction 
CR2 for an IOH, or the immediate field for 
an IOHI). 

R2 or Immediate Field COBO and DB! at TA): 

Bit Function 

D D 
1-4 Line group 
5-7 LAB address 
8-11 Operation code 
12 0 = control program command 

1 = MOSS command 
13 0 
14 D = Normal mode 

1 = Character mode 
15 0 = Output 

I = Input 

Note: Bits 13 and 14 have different mean
ing for. TRA. 

13: D = TIC Cmd 
1 =. TRM Cmd 

14: Always D for TRM 

~its 1-4: Give the line group address as 
·follo1.Js: 

0010 First line group C16 lines) in a 
C2LB, CLAB or LAB type A, or first 
scanner in a LAB type B 

DlDD Second line group Cl6 lines) in a 
C2LB, CLAB or LAB type A, or second 
scanner in a LAB type B or C 

0110 All scanners and/or TRAs 
lDDl Token Rings Group (4) 

Bits 5-7: Give the LAB address as 
follOWS: 

DOD C2LB 
DOD CLABl CLAB-ll 100 LAB-5 
001 C2LB2 101 LAB-6 
001 CLAB2 CLAB-2) 110 LAB-7 
010 LAB-3 111 LAB-8 
011 LAB-4 

Bits 8-11: See page 11-040, DB! bits 0 
through 3. 

On the machine, the boards are personal
ized with their redrive address (see page 
11-070). Physically, addres~es are set by 
printed circuit, or by jumpers on the pin 
side of the board in location YB (see page 
4-270). 

Jumpers must be installed when replacing 
boards CLAR boards only). 

LINE GROUP 

The line group is a 4-bit field with three 
possible formats that are used to select 
one of the two groups of 16 lines within a 
LAB, or to broadcast commands to all the 
scanners. It is contained in bits 1-4 of 
the second halfword of the instruction. 
For a LAB typq B, the line group also 
specifies the first or second scanner. 

Bits 1-4: Give the line group address as 
follows: 

0010 

DlDD 

DllD : 
1001 : 

First line group (16 lines) in a 
C2LB, CLAB or LAB type A, or first 
scanner in a LAB type B 
Second line group (16 lines) in a 
C2LB, CLAB or LAD type A, or second 
scanner in a LAB type B 
All scanners and/or TRAs 
Token Ring Group (4) 

Combination 0110 is used by the 'get line 
identification' instruction. It is inter
preted as a broadcast invitation to the 
scanner or TRA holding the highest priori
ty interrupt to send the ·1 i ne i dent i fi ca
tion to the CCU. 

LINE INTERFACE ADDRESS 

3725/3726 

The line interface address is a 5-bit 
field that is decoded to address one of 
the 32 line interfaces (16 lines, each 
with a receive and a transmit interface). 
It is contained in bits 11-15 of the 
addressed register of the instruction CR! 
for an IOH>. 

Rl COBO and DBl at TD): 

Bit Function 

0 D 
1-7 Command code 
8-10 0 0 a 

11-15 Line interface address 

The line interface address varies from OD 
through 31 CX'OO' through X'lF'). Bit 15 
is on for a receive line interface and off 
for a transmit line interface. For a 
half-duplex line, bit 15 is off. 

3725 Model 2 

For the C2LB and C2LB2 boards: 

The line interface address is a 5-bit 
field that is decoded to address one of 
the 24 line interfaces Cl2 lines, each 
with a receive and a transmit interface). 
It is contained in bits 11-15 of the 
addressed register of the instruction CRl 
for an IOH>. See table Rl COBO DBI at TD) 
above. 

SCANNER AND TRA ADDRESSING 

The following table summarizes the 
scanner/TRA addressing. The bits are 
taken from byte 0 of R2 or immediate field 
of the instruction. 

·-
Board Line LAB Hex Scanner 

Group Addr or 
01234 567 TRA 

CLABl or 00010 00 D 10 Sl 
C2LB 00100 000 20 Sl 

CLAB2 or 00010 001 11 S3 
C2LB2 00100 001 21 53 

LAB 00010 010 12 S5 
pos 3 00100 010 22 S5 or S6 

01001 010 t+A lRA 6 

LAB 00010 Dll 13 57 
pos 4 00100 Dll 23 57 or 58 

01001 011 4B TRA 8 

LAB 00010 100 14 S9 
pos 5 00100 100 24 59 or SlD 

01001 100 4C TRA 10 

LAB 00010 101 15 511 
pos 6 00100 101 25 511 or Sl2 

01001 101 40 TRA 12 

LAB DODlD 110 16 Sl3 
pos 7 00100 110 26 Sl3 or Sl4 

01001 110 4E TRA 14 

LAB 0 0010 111 17 515 
pos 8 0010 D 111 27 515 or Sl6 

01001 111 4F TRA 16 

SCANNER/TRA PRE-AUTO SELECTION 

In order to give priority to the adapters 
supporting the high-speed lines, an auto
matic selection function is provided for 
handling: 

• CCU level 2 interrupt requests 

• CCU cycle steal requests 

This function is provided by the RDV, CSP 
and TRA cards, and is organized in two 
steps: preselection and auloselection. 
The scanner microcode attributes the 
priority level Clow only) to the scanner 
at IML time. 

CCU Level 2 Interrupt R~uests 

Preselection: When a adapter requires 
service from the CCU for a specific line, 
it issues a level 2 service request. This 
request is placed on the IOC bus. Several 
adapters may raise service requests at the 
same time. 

The level 2 prese.lect ion interconnects all 
the adapters and ~ontin~ously"d~termines 
which adapter has the highest priority 
among the level 2 service requests. The 
corresponding adapter is said to be 
'preselected'. 

Autoselection: To service the level 2 
interrupts, the control program issues a 
'get line ID' instruction, which is 
decoded by all the adapters. Only the 
adapter that has been preselected will 
answer to the 'get line ID' instruction. 

If several adapters issue level 2 service 
requests with the same priority at the 
same time, the selected adapter is the 
first implemented on the IOC bus. As soon 
as the get line identification operation 
ends, preselection resumes. 

Cycle Steal Reguests 

Preselection: The preselection for the 
cycle steal mechanis~ interconnects all 
the scanners and determines whi i::h s·canner 
among those which have issued a cycle 
steal request must be served first by the 
CCU. 

A scanner can simultaneously issue a level 
2 service request and a cycle steal 
request but the same priority is used for 
both requests. 

Autoselection: The CCU answers a cycle 
steal request by sending the cycle steal 
grunt signal to the scanrrnrs. Only the 
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Channel Adapter Addressing 

Although up to six CAs can be installed, 
the control program can perform CA inputs 
and outputs on only one CA at a time. In 
order to do so, it must first select that 
CA. 

Note: CAs may also be selected with the 
cl\--autoselection mechanism explained in 
Chiipter 12. 

Jhe IOH and IOHI instructions are used to 
access the CA registers. Thesa two 
instructions do not contain an explicitly 
defined CA address but are performed on 
the selected CA. In order to perform CA 
inputs and outputs, the first IOH or IOHI 
issued must be a CA output X'7' with the 
applicable select bits set. The following 
is a description of the CA output X'7' 
using an IOH or IOHI. 

INPUT/OUTPUT CIOH) 

IOH Halfword Instructions 

0 1 4 8 15 

lo I R2 Rl 

R2 must be loaded as follows: 

0 1 4 8 15 

lo lo lo lo 11 lo lo lo lo !1 11 !1 jo lo lo lo I 
Bit 4= 1, IOH indicates ~ channel adapter 

Bits 8 to 11= 0111, indicate a CA X'7' 

Bit 15= O, indicates an output 

Rl must b~ loaded as follows: 

0 1 4 a 15 

Bit 2= 1, indicates select CA addressed 
by bits 4 through 6 

Bits 4, 5, 6= 000 select CAttl 
001 select CAn 
010 select CAJ43 
011 select CA tFt 
100 select CAlt5 
101 select CAf:6 

Hot~: Refer to the section in Chapter 12 labeled 
CA Tnput/ouptut registers for a definition of the 
bits that may be 0 or 1 indicated by an X. 
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INPUT/OUTPUT IMMEnIATE CIOHI) 

First Halfword of IOHI 
0 1 4 8 15 

lo lo lo lo lo I R 

Second Halfword 

0 1 4 8 15 

lo lo lo lo 11 lo lo lo lo 11 11 11 lo lo lo lo I 

Second halfword must be as follows: 

Bit 4= 1, indicates a channel adapter 
IOHI 

Bits 8 to 11= 0111, indicate a CA X'7' 

Bit 15= o, indicates an output 

R must be loaded as follows: 

0 1 4 8 15 

The bit definition of R of an IOHI is the same as 
the bit definition of Rl of an IOH. 
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Redrive Cards 

The redrive CRDV) cards connect the IOC 
bus to the channel and line boards. 

FUNCTIONS 

The main purpose of the redrive card is to 
repower the IOC bus signals at the entry 
to the boards. In addition, it performs 
the following logical functions: 

• Handles CCU level 1 interrupts 

• 

• 

• 

Propagates the 'priority cycle steal 
grant' signal 

Generates from the adapter clock 
CACLK) the timing for the adapters 

Handles the preselection and autose
lection functions for the scanners 

The redrive also performs error-checking 
functions: 

• Isolates the board from the IOC bus 

• Detects parity errors and tag sequence 
errors on the IOC bus 

• Executes diagnostic commands 

REDRIVE CARD IMPLEMENTATION 

Each adapter board except the CAB has one 
redrive card. The CAB has two additional 
redrive cards used as follows: 

• One frame RDV card is used as frame 
reclrive to connect the IOC bus to the 
3726 frame. 

• One adapter RDVAD card provides impe
dance matching for connecting LABs 4 
through 8 to the IOC bus. 

IOC BUS CONNECTION 

The following figure shows the connections 
of the IOC bus signals: 

• All tags and data wires are connected 
in parallel. 

• The signals used for the scanner and 
channel adapter autoselection are 
connected in series. 

-3725 Model 1or3725 Model 2-------------------3726----------------

Tags and Data [!] (See page 11-750) 

IOC \ Autoselection: 

EJ (When no 3726 Frame) 

I Bus I 

\ ~ 
DFL5 
(IOCI 

CCUB 

I 
I 

, Primary IOC Bus Cables : . 
] l f 1 
.............. _, .. -, .. _ . 
RDV-1 RDV-2 RDV-3 

C2LB C2LB2 
or or LAB 

CLAB1 CLAB·2 Pos 3 

Frame D RDV~ lri 
~ .. 71 I -; ADV-

\ • • 10 

-
' .. - -

CAB 
01A·A2 01A-A3 01B-A2 01B-A1 02C-A1 

Legend: ~ Bus Terminator (BUSTERMI 

Note: For IOC wire continuity, refer to pages 4-090 and 4-091. 

Secondary IOC Bus Cables 

r~DVAj ~ l f 
T1 -7 .. --I 

I I RDV-5 RDV-6 , 
""" LAB LAB 

Pos 6 Pos 5 
02A-A1 02A·A2 

B (When no Gate 02BI 

I 
I (Wh en 

-71 

l l I 1 
LAB 

[!] 
"-.::' 

____ , 
,_7 

RDV-7 RDV-8 RDV-9 

LAB LAB LAB 
Pos 4 Pos 7 Pos 8 
02A·A3 02B-A3 02B·A2 
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Redrive Addressing 

The redrive address consists of three 
elements: 

1. The RDV group address 

2. The primary redrive address 

3. The secondary redrive address 

R2 or Immediate Field COBO and DBl at TA): 

Bit Function 

0 0 
1-4 RDV group address 
5-7 Primary redrive address 
8-11 Command code 

12-14 Seco~dary redrive address 
15 Input/output or read/write 

RDV GROUP ADDRESS 

The RDV group address is a 4-bit field 
that is always 1000. It is contained in 
bits 1-4 of the second halfword of the 
instruction sent at TA time on the IOC 
bus. 

PRIMARY REDRIVE ADDRESS 

The primary redrive address is a 3-bit 
field that is decoded to address the first 
or second frame CCAB excepted). It is 
contained in byte O, bits 5-7 of the 
second halfword of the instruction sent at 
TA time on the IOC bus CR2 for IOH, the 
immediate field for IOHI). 

Bits 5-7: These are coded as follows to 
give the primary redrive address: 

ODO 

001 

first redrive group CCLABl, C2LB, 
CLAB2, C2LB2, LAB position 3, and 
CAB) 
second redrive group 
Cother boards) 

SECONDA&Y REDRIVE ADDRESS 

The secondary redrive addrP-~~ is a 3-bit 
field that is decoded to ad·..:;·ess one 
redrive card within a frame. It is 
contained in byte 1, bits 4-6 of the 
second halfword of the instruction sent at 
TA time on the IOC bus. 

REDRIVE ADDRESSES AND COMMANDS 

Address and command format on the IOC bus 
at TA time. 

R2 or Imm 
Field---> D .•..... 7 8 .•.... 15 

Byte ---> DBD DBl 

Type 0123 4567 Dl23 4567 Comments 

RDV DlDO 000. cc cc .... Format 

. . . . . . . . D ... .... Broadcast . . . . . . . . 1 ... .... Specific . . . . .... DOOD ... 1 Poll in 
read . . . . .... .001 ... 1 Read error . . . . .... .ODO ... 0 Write 
error . . . . .... .001 ... D Disable 
drivers . . . . .... .010 ... D Enable . . . . .... .101 ... 0 Reset . . . . .... 1010 ... 1 Diag read . . . . .... .110 ... D Diag L.ir i te 

C2LB . . . . ... D . ... ODO. 3725 Mod 2 
CLABl . . . . •.. 0 .... 000. 3725 Mod 1 
C2LB2 . . . . •.. D .... DOl. 3725 Mod 2 
CLAB2 . . . ,. ... 0 .... 0 01. 3725 Mod 1 
LAB pos 3 . . . . • . . D ..... 010 . 3725 Mod 1 
LAB pos 3 . . . . ... D .... 010. 3725 Mod 2 

CAB . . . . .•. 0 .... 011. 3726 
Frame RDV . . . . ... 1 .... 000. 3726 
LAB pos 4 . . . . ..• 1 .... 011. 3726 
LAB pos 5 . . . . .•. 1 .... 100. 3726 
LAB pos 6 . . . . ... 1 .... 101. 3726 
LAB pos 7 ... " ... 1 .... 110. 3726 
LAB pos 8 . . . . . . . 1 .... 111 . 3726 

Board RDV Redrive Address 
Position Number Primary I Secondary 

Field I Field 
COBO) I CDBU 
5 6 7 I 4 5 6 

C2LB 1 0 D D D 0 0 
CLABl 1 0 0 0 ll D D 
C2LB2 2 0 0 0 D D 1 
CLAB~ 2 0 0 D D 0 1 
LAB pos 3 3 0 D D D 1 D 

CAB lo D D D 0 1 1 
Frame 4 Q 0 1 D D 0 
LAB pos 4 7 D 0 1 D 1 1 
LAB. pos 5 6 0 0 1 1 D 0 
LAB pos 6 5 0 0 1 1 D 1 
LAB pos 7 8 0 D 1 1 1 D 
LAB pos 8 9 0 D 1 1 1 1 
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REDRIVE ADDRESSING ON BOARDS 

On the boards, primary and secondary 
redrive addresses are set by printed 
circuits or by jumpers on the pin side of 
the board in location YB as shown in the 
following table. 

Board BD8 CD8 DD8 ED8 Address Set By 
Position to to to to Printed I Jumper 

BD7 C07 007 ED7 Circuit 

DBD/DBl 7 4 5 6 

C2LB or 
CLABl 

DlA-A3Dl x 
C2LB2 or 

CLAB2 
01B-A2Dl x x 
LAB pos 3 
DlB-AlDl x x 
CAB 
02C-A1Dl x x x 
LAB pos 4 
D2A-A3Dl x x x x 
LAB pos 5 
D2A-A2Dl x x x 
LAB pos 6 
02A-A1Dl x x x x 
LAB pos 7 
D2B-A3Dl x x x x 
LAB pos 8 
D2B-A~Dl x x x x x 

Notes: 

1. Bits 5 and 6 of the primary redrive 
address field are forced to zero. 

2. See jumper information on page 4-270, 
when one LAB is to be replaced. 



Redrive Functions 

Tho redrive card: 

® 
© 

® 

© 
0 

© 
® 

Repowers the roe bus signals for the 
connectod channel adapter or communi
cation scanner 

Decodes the addressP.s and commands 
r~ceived from the CCU over the roe bus 

Switches the diagnostic and error 
information to the roe bus when the 
redrive command and address are 
deco dad 

Handles the priority of the cycle 
steal requests and lP.vol l and 2 
interrupt reque~ts 

Generates the clocking signals to the 
channel adapters and scanners 

Isolates the channel adapter or scan
ner from the IOC bus wh~n the disable 
redrive command is received 

Detects errors on bad parity and tag 
sequence 

Executes the diagnostic commands by 
writing and reading the error and 
diagnostic registers 

REORrVE ERROR REGISTER 

The error register of the redrive card is 
an 8-bit register that records the errors 
detected on the roe bus. The bits are 
individually set whnn the corresponding 
error occurs: 

Bit Error Cause 

0 roe bus parity error (inbound) 
l IOC bus purity error (outbound) 
2 roe bus tag check (outbound) 
3 IOC bus tag check (inbound) 
(t lialt detected 
5 Select out seconc.!<1ry 
6 Cycle steal grant sGcondary 
7 Command rejecb~d 

Bits 5 and 6 are set on when il timeout 
occurs on a cycle steal. Thi5 information 
is used for diagnostics and for recovery. 

RESET 

When the reset tag of the IOC bus ;s act;
vated Cat IPL time, for example), all 
latches and registers are reset on the 
redrive cards. All redrives are reset at 
the same time. Ind;vidual reset is 
obtained through the reset command (see 
"Redrive Commands" on page 11-100). 

Logical Functions 

From ACLK Clock Signals 
Clock Generation 

To/From 
CCU 

Legend: 

•X• Ga 

0 
IOC Bus j . 1 ..11111 

~lDnverf ~ 

te 

Cycle Steal Request 
v- Priority 

>---------
Ir 

CCU Level 1 Interrupt 
Request Priority 

I- - - - - - - --
Ir CCU Level 2 Interrupt 

Request Priority 

v-- Redrive Command 
Decode 

1----------
Redrive Address v-- Decode 

Error Checking 

"-- Bus Parity 

1----------
"--- Tag Sequence 

"--- Halt Detected 

------- - ""1 

"-- Select Out Secondary 

1-----------
"-- Cycle Steal 

Grant Secondary 

1-----------
"- Command Rejected 

E © 

© 

© 

© 

RDV 

Clock 

Diagnostic 

0 Reg ® 
r--

Diagnostic Read ...r--
/ Di~gnostic or A 

7 Write 

V Address Decoded 
...._ 

Enable/Disable 
Enable 

FL t-

0 Disable 

~x © IOC Bus 

""'\--
Error 

0 Reg 

I\. Poll 
r--

r---

reead Error Reg 
or A ..... 

~rite Error Reg 
...._ 

..___ 

7 

To CSPs, 
FESs 
and ICCs 

To/From 
Channel 
Adapters 
or Scanner 
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Redrive State Definitions 

ENABLED 

When enabled, the redrive completes the 
logical communication path between itself 
and the adapters on the same board. In 
the case of the frame redrive, the logical 
communication path between the redrive and 
the secondary IOC bus is completed. An 
IOH instruction containing an enable 
comman~ must be executed in the CCU to 
enter the enabled state. There is no 
physical chahge to the machine. The 
redrive card will still respond to redrive 
IOH commands. Any adapters on the board 
with this redrive can then detect and 
respond to adapter IOH commands. 

DISABLED 

When disabled, the redrive blocks the 
logical communications path between itself 
and the adapters on the same board. In 
the case of the frame redrive, the commu
nications path between itself and the 
secondary IOC bus is blocked. An IOH 
instruction containing a disable command 
must be executed in CCU to enter the disa
bled state. A power on reset will also 
cause the redrives to enter the disabled 
state. There are no physical changes to 
the machine. The redrive will still 
respond to redrive IOH commands. None of 
the adapters on the same board with this 
redrive can detect or respond to any 
adapter IOH commands. 

BOARD DISABLED BY JUMPER 

~physical jumper is installed from ground 
CD08) to pin Dll of a redrive card. This 
has the same effect as the disable 
command. In addition, it prevents the 
activation of the valid halfword tag and 
the deactivation of the interrupt request 
removed tag by this redrive. This jumper 
is the only physical change to the 
machine~ The redrive does not respond to 
any IOH commands. None of the adapters on 
th~ same board can detect or respond to 
any adapter IOH commands. 

DEACTIVATED 

The configuration data file CCDF) screen 
is altered to indicate that a redrive is 
not present in the machine. This is done 
by replacing the asterisk (M) next to the 
RDV number with a space on the LAB/CAB CDF 
screen. The IFT diagnostics do not 
attempt to run with any redrive that does 
not indicate that the redrive is present. 
There are no physical changes to the 
machine. 

DISCONNECTED 

The IOC bus cables are physically 
unplugged from the top of the redrive card 
and the continuity jumper plugs are 
installed in the cable connectors Y and Z. 
The redrive may still be plugged into the 
board, but the redrive and any adapters on 
that same board havQ no connection to the 
roe bus. 
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SUMMARY TABLE 

r Console implemented 

I r IOH command implemented 

I r Physically implemented 
I 

I I r Redrive response to IOH command 
I I I I I r Path enabled between redrive and 

I I I adapters 
I I I 

I I I r Adapter response to IOH command 
I I I I I 
I I I I I r Redrive physically isolated 
I I I I I from roe bus 
v v v v v v v 

Enabled H y H y y y H 

Disabled H y H y H H H 

Board Disabled by Jumper N N y H H N H 

Deactivated y H H y Y* Y* H 

Disconnected H N y H H N y 

Y = Yes, H = Ho * If IOH sent to redrive 

DATA FLOW 

r- Deactivate 
r- Disconnect 

r- Board Disabled by Jumper 

r- Enable/Disable Commands 

; Board ~ Adapter 
I Red rive I -------I I 
I 9 _:_ ..1 

~ 
' ~ 

CDF I I If T 
Adapter Frame I Board I 

on I I 
I :1---------MOSS I Red rive I I 

Red rive 
I Card I Secondary I 5 I 

Diskette ..1. IOC Bus l_J_ 

;; 
T 

Board 1 t- _ ~dJ.IEt~r- _ I 

CCU I Redrive I 
I I --------

Primary I Card I ---------
IOC Bus 



Redrive Commands (Part 1 of 2) 

COMMAND LIST 

The following commands are used to control 
the redrives during tests and diagnostics: 

• Poll 

• Read error register 

• Write error register 

• Disable drivers 

• Enable drivers 

• Reset redrive 

• Diagnostic read 

• Diagnostic write 

The CCU I/O instructions may be IOH or 
IOHI. In the following descriptions, the 
output instructions are IOH and the input 
instructions are IOHI. 

COMMAND FORMAT 

IOH: 

I 0 I R2 I 0 I RI [ 0 I 0 I 0 0 0 0 

o I 2 3 4 s 6 1 a F 

The IOH transfers the contents of register 
RI to a redrive or from a redrive to RI 
via the IOC bus. The redrive is specified 
by the contents of register R2. The 
contents of RI and R2 depends on the 
instruction. 

lOHI: 

o o o o oj R 0 I 1 I 0 0 o=oJ 
0 4 s 6 7 a F 

The IOHI places information coming from 
(or going to) a redrive into register R. 
The redrive is specified by the contents 
of the immediate data field of the 
instruction. The contents of register R 
and the immediate field depends on the 
instruction. 

POLL CX'O') 

This poll command is a broadcast command 
and its primary and secondary address 
fields are ignored. The poll command 
should only be used after an adapter Ll 
interrupt request has been detected by the 
CCU, otherwise an IOC bus timeout will 
result. 

If an attached adapter indicates an LI 
interrupt request to the CCU, the CCU 
sends a poll command in order to get the 
address of the redrive card with the Ll 
request. Only one redrive card will 
respond to the poll regardless of multiple 
LI interrupt requests. Response priority 
is determined by the physical location of 
the redrive card on the roe bus cables. 

The data returned to the poll (board 
redrive response to poll or BRR) appears 
in register R as below: 

Immediate Field CDBO DBI TA): 

Bit Function 

0 0 
I-4 IOOO CRDV address) 
5-? Primary ~ddress 
8 0 (broadcasting) 
9-11 000 (command code) 

12-lft Secondary address 
15 1 (input) 

Bit 8: This is set off to indicate that 
the command is transmitted to all 
redrives. The primary and secondary 
addresses are not taken into account. 

Register R CDBO DBI TD): 

Bit Function 

0 1 
1 Enable/disable latch 
2-4 Primary address 
5-7 Secondary address 
8-15 Redri ve error register contents 

READ ERROR REGISTER CX'I'OR X'9') 

This command is used to read the contents 
of the error register of one specific 
redrive or of all redrives. The selected 
redrive or the redrive in error responds 
with an error status, which is loaded in 
register R. 

Immediate Field COBO DBI TA>: 

Bit Function 

0 0 
I-4 1000 CRDV address) 
5-7 Primary address 
8 Not broadcast/broadcast 
9-11 001 (command code) 

12-14 Secondary address 
15 1 (input) 

Bit 8: This is set on for selecting one 
specific redrive via the primary and 
secondary addresses. It is set off to 
indicate that the command is transmitted 
to all redrives. 

Register R CDBO DBI TD>: 

""""~··>.._-

Bit Function 

0 1 
1 Enable/disable latch 
2-4 Primary address 
5-7 Secondary address 
8-15 Redrive error register contents 

WRITE ERROR REGISTER CX'O' OR X'8') 

This command is used to set bits in the 
error register of either one specific 
redrive or of all redrives. The error 
register is loaded with the contents of 
byte 0 of register Rl. Byte I is not 
used . 

R2 COBO DBI TA): 

Bit Function 

0 0 
I-4 1000 CRDV address) 
5-7 Primary address 
8 Not broadcast/broadcast 
9-11 000 (command code) 

12-14 Secondary address 
15 0 C output) 

Bit 8: This is set on for selecting one 
specific redrive via the primary and 
secondary addresses. It is set off to 
indicate that the command is transmitted 
to all redrives. 

i 
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Redrive Commands (Part 2 of 2) 

DISABLE DRIVER CX'l'OR X'9') 

This command inhibits the inputs to the 
redrives from the connected channel adapt
ers or scanners, and from all the depend
ent redrives. However, communicating with 
the disabled redrives, and sending infor
mation to the dependent cards, remain 
possible. Register Rl is not used. 

R2 CDBO DBl TA): 

Bit Function 

0 0 
1-4 1000 CRDV address) 
5-7 Primary address 
8 Hot broadcast/broadcast 
9-11 001 (command code) 

12-14 Secondary address 
15 0 (output) 

Bit 8: This is set on for selecting one 
specific redrive via the primary and 
secondary addresses. It is set off to 
indicate that the command is transmitted 
to all redrives. 

EHABLE DRIVER CX'2' OR X'A') 

This command is used to enable the inputs 
to the addressed redrives from the 
connected channel adapters or scanners, 
and from all the dependent redrives. 
Register Rl is not used. 

R2 CDBO DBl TA): 

Bit Function 

0 0 
1-4 1000 CRDV address) 
5-7 Primary address 
8 Not broadcast/broadcast 
9-11 010 (command code) 

12-14 Secondary address 
15 0 (output) 

Bit 8: This is set on for selecting one 
specific redrive via the primary and 
secondary addresses. It is set off to 
indicate that the command is transmitted 
to all redrives. 

RESET REDRIVE CX'5'0R X'D') 

This command resets the latches either of 
one specific redrive or of all redrives. 
The enable/disable latch is not reset. 

R2 COBO DBl TA): 

Bit Function 

0 0 
1-4 1000 CRDV address) 
5-7 Primary address 
8 Hot broadcast/broadcast 
9-11 101 (command code) 

12-14 Secondary address 
15 0 (output) 

Bit 8: This is set on for selecting one 
specific redrive via the primary and 
secondary addresses. It is set off to 
indicate that the command is transmitted 
to all redrives. 
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DIAGHOSTIC WRITE CX'6' OR X'E') 

This command tests the logical circuits 
that handle the priorities in either one 
specific redrive or of all redrives. The 
contents of byte 1 of register Rl are 
placed in the diagnostic register. 

R2 COBO DBl TA): 

Bit Function 

0 0 
1-4 1000 CRDV address) 
5-7 Primary address 
8 Hot broadcast/broadcast 
9-11 110 (command code) 

12-14 Secondary address 
15 0 (output) 

Bit 8: This is set on for selecting one 
specific redrive via the primary and 
secondary addresses. It is set off to 
indicate that the command is transmitted 
to all redrives. 

Register R CDBO DBl TO) 

Bit Function 

0-7 Unused 
8 Cycle steal grant high in 
9 Cycle steal grant low in 

10 Cycle steal request high in 
11 Cycle steal request 101" in 
12 Cycle steal request priority down 
13 Cycle steal request priority up 
14 level 1 remember latch 
15 Redrive level 1 pending 

DIAGNOSTIC READ CX'A') 

This command is used as a complement of 
the diagnostic write command to obtain the 
status of specific tags and latches of a 
specific redrive card. The contents of 
the diagnostic register are loaded in 
register R. 

Immediate Field COBO DBl TA): 

Bit Function 

0 0 
1-4 1000 CRDV address) 
5-7 Primary address 
8 1 (not broadcast) 
9-11 010 (command code) 

12-14 Secondary address 
15 1 (input) 

Register R COBO DBl TD): 

Bit Function 

0-7 Diagnostic register 
8 Cycle steal grant high out 
9 Cycle steal grant low out 

10 Cycle steal grant high secondary 
11 Cycle steal grant low secondary 
12 Allow poll response secondary in 
13 Allow poll response out 
14 Select out primary 
15 Select out secondary 
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Section 2. Troubleshooting Guidelines 
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DC Voltages and Tolerances at Board Pin Level 

Vdc Vmin Vmax Ripple (max) 

-12.0 -10.92 -13.20 0.45V p-p 

-8.5 -7.73 -9.35 0.25V p-p 

-5.0 -4.55 -5.50 0.15V p-p 

-4.3 -4.19 -4.48 0.07V p-p 

-1.5 -1.48 -1.56 0.03V p-p 

+5.0 +4.55 +5.50 0.20V p-p 
CNote 1) 

+5.0 +4.75 +5.25 0.13V p-p 

+8.5 +7.73 +9.35 0.35V p-p 

+12. 0 +10. 92 +13. 20 0.40V p-p 

+12. 0 +11.40 +13. 20 0.40V p-p 
CHote 2) 

+24.0 +21.00 +27.60 0.30V p-p 

Notes: 

1. 02-PS7 only 
2. 01-PS4 only 



Troubleshooting Techniques 
The purpose of this section is to help in 
isolating failures between RDVs, adapters, 
CCU, IOC bus cables, and terminators. The 
techniques provided are: 

• RDV disconnection (board isolation) 
CSee page 11-803) 

• 

• 
• 

IOC Bus shortening (gate isolation) 
CSee page 11-803) 

RDV Clocking checks CSee page 11-804) 

Manual intervention scoping routines 
CSee page 11-805) 

Note: For the 3725 Model 2, only one 
redrive and the attached adapter can fail. 
Troubleshooting is therefore limited to 
the C2LB board. 

Warning: Special care must be taken when 
disrupting or changing configurations on 
the IOC bus ~See page 11-800). 

+------------3725 Model 

OR 

MIOC Bus I 
c • ., .. ~ ?: 

Common to Models 1 and 2 \ 
MMB (01A·A1) 

Adapter 

MPC MCC 

MMC 

SCTL 
ME Ms 

ECC 

CCU to Storage Bus 
Cables G) through (jJ) 

CCUB (01A·A2) 
Common to Models 1 and 2 

(.) 

0 CCU 

CLAB1 (01A·A3) 

CS1 FES 
·1 ;; 

0 
a: CA1 

BSMI 

MIOC 

LI Cs 

[2J (When no 3726) 

LAB Pas 3 (01B·A1) 

css FES 

":' ·1 
> 
0 
a: 

CS6 FES 
·2 

(See Note 2) 

CLAG2 (01 B·A2) 

N 

> 
0 
a: 

CS3 FES 
·1 

CA2 

Primary IOC Bus 
Cables(D@@ 
(See Note 1) 

LI Cs 

LI Cs 

LI Cs 

0 (When no Gate 018) 

r--

8 
When no 
C2LB2 

C2LB (01A·A3) 

CSl 

> 
FES 
·1 

LI Cs 

0 1----"---~.L-~---l 
a: CAl 

CA2 

(With CCUB and MMBI-------.. 

I 
I~ LAB Pas 3 IOlB·All (See Note 

I ~ M css F-~s ucs 
> I ~ 1--~~-t-~~+-~~~ 

I CS6 FES LI Cs 
·2 

Primary l.OC Bus I 
Cables(D@@(See Note 1) 

C2LB2 (01 B·A21 I 
CS3 

N 

> 
FES 
·1 

LI Cs 

0 r-~~~~~ ...... ~~~ 
a: CA3 

CA4 

CAB (02C·A 1) LAB Pos 6 (02A·All 

v 

> 
0 
a: 

0 
< > 
0 
a: 

-, 

CA3 

0 
CA4 -> 

0 
CA5 c: 

CA6 

Secondary I OC Bus 
Cables@@@ 
(See Note 1) 

If) 

> 
0 
a: 

LAB 

ll) 

> 
0 
c:: 

LAB 

.... 

CS11 FES 
·1 

CS12 FES 
·2 

(See Note 2) 

Pas 5 (02A·A21 

CS9 FES 
·1 

CS10 FES 
·2 

(See Note 2) 

Pas 4 (02A·A3) 

CS7 FES 
·1 

LI Cs 

LI~. 

LAB l'os 8 (02B·A2) 

LI Cs CS15 FES 
·1 

a> 

> 
0 

LI Cs 
a: 

CS16 FES 
·2 

(See Note 2) 

LAB Pos 7 (02B-A3) 

LI Cs CS13 
FES 

co ·1 

(When no Gate 02B) [2]- - - > 
0 
a: 

FES 

> 
0 
a: FES csa LI Cs 

·2 

(See Note 2) 

Legend: [2J Bus Terminator (BUSTERMI 

Note 1: See page 4-070 for cable card connector identification. 

Note 2: LAB Pos 3 to 8 organization If LA13 type C Installed ff RA) 

LAB Pos. 3 to 8 

I 
> 

TRM Tl Cs 

0 1~-~-.--'-~...-~~4 
a: 

cs FES 

-1 
LI Cs 

CS14 
·2 

(See Note 2) 

LI Cs 

LI Cs 

LI Cs 

LI Cs 
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Warning Notes 

CDF Change Warning 

'Create CDF' should not be used when a failure is suspected in the system. It would 
destroy the file. To update the CDF, the 'CDF Update' facility should be used instead. 
This is particularly important when the RDV/IOC Bus area is suspected to be failing. 

It is also important to keep one Service Diskette with its original CDF unchanged so that 
it can be used as a reference~ 

Channel Adapter Reset Warning 

1. Channel adapters normally receive their power on reset signal on the IOC bus from the 
CCU via the RDV card. 

2. If the path mentioned in Cl) above is broken, the channel adapter cannot be reset. 

3. A channel adapter that is not reset will cause problems on the host channel inter
face. 

4. A power on reset can be forced by inserting the following jumpers: 

Model 1 

Jumper 

Board From To Autoselect Cable 

CLAB-1 01A-A3A2Ml2 Ground l'VA 
CLAB-2 01B-:A2A2M12 Ground 01B-A2YH 

CAB 02C-A1X2~112 Ground 02C-A1YD 

Model 2 

Jumper 

Board From To Auto select Cable 

C2LB 01A-A3A2Ml2 Ground H/A 

C2LB2 01B-A2A2Ml2 Ground 01B-A2YH 

5. A channel adapter which has its normal power on res~t path broken wi 11 ?a1;1se autose-
, lect problems on a functioning channel adapter. Th1s problem can be e!1m1nated by 

unplugging 02C-A1YD if the path is broken to the CAB board, or unplu~g1ng 02C-A1YD 
and OlB~A2YH if the path is broken to the CLAB2 board. If the path 1s broken to the 
CLABl board, none of the other channel adapters will function with autoselect. For 
the 3725 Model 2, the same considerations apply for the C2LB and C2LB2 board as those 
for the CLABl on CLAB2 board. 
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IOC Bus Terminator Power Warning 

A blinking hex display of 020 will occur if the IOC bus terminator does not have its 5 
volt power cable properly plugged onto the back of a board when the Power On Reset or 
Function Start switch is operated. 

A blinking hex display of BlC will occur if IOC bus terminator voltage is plugged into any 
CLAB/CAB board position other than Oxx-xxB2El4. 

Secondary Bus Enabling Warning 

When using the manual intervention MB scoping routine, RDV-4 or the frame RDV must be 
enabled before addressing RDV 5 through 9 of the secondary bus. 



Bus Configuration and RDV States 

IOC BUS CONFIGURATION 

The IOC bus is in reality composed of two buses as follows: 

• 

• 

The primary bus is driven by the DFL5 and DFLl-1, 1-2, and 1-3 cards of the CCU. The 
RDVs are connected to it in the following sequence: 

RDV - 1 
2 
3 
4 

10 

for CLAB-1 or C2LB for the 3725 Model 2 
for CLAB-2 or C2LB2 for the 3725 Model 2 
for LAB-3 
which drives the secondary bus 
for CAB 

The secondary bus is driven by the RDV-4/RDV-AD of the primary bus, and installed in 
the CAB. The RDVs are installed in the following sequence: 

RDV - 7 
6 
5 
8 
9 

for 
for 
for 
for 
for 

LAB-4 
LAB-5 
LAB-6 
LAB-7 
LAB-8 

This is the installation sequence, due to the need for cooling from the bottom to the top 
of gate 02A. The physical sequence on the bus is shown in the following figure: 

3725 Model 2 
maximum configuration 

_it 
Primary Bus 

T CCU 

RDV-1 RDV-2 RDV-3 02C-A1A2 RDV-10 

01A-A3A2 01 B·A2A2 01B-A1A2 RDV-4 02C·A1X2 
C2LB or CLAB2 or 
CLAB·1 C2LB2 LAB-3 RDV-AD CAs3-6 

02C·A1B2 

J 
Secondary Bus 

T I l l 
T 

RDV-5 RDV-6 RDV-7 RDV-8 RDV-9 

02A-A1A2 02A·A2A2 02A·A3A2 02B-A3A2 02B·A2A2 

LAB-6 LAB-5 LAB-4 LAB-7 LAB-8 

REDRIVE STATES 

Each RDV may be in one of the following states (see "Redrive State Definitions" on page 
11-090 for more details): 

1. Enabled 

2. 

This is the case of normal operation. The attached adapters are logically connected 
to the RDV. An RDV is enabled via an 'Enable' command, which can address either a 
specific RDV or all the RDVs (broadcast command). 

Disabled 

The attached channel adapters cannot communicate with the IOC Bus. Their inputs to 
the RDV are inhibited. However, the communication between the RDV and the CCU is not 
inhibited. An RDV is disabled via a 'Disable' command, which can address either a 
specific RDV or all RDVs (broadcast command). 

For example, when doing a Power On/Reset, all RDVs are disabled. 

3. Board Disabled (Jumper Required) 

4. 

This requires a jumper from pin 011 of the board RDV to ground. The RDV does not 
reply to any command when addressed. 

For example a 'Create CDF' command will not consider that RDV as present. However, 
the roe bus chain is not interrupted. 

Disconnected CTop Connectors Unplugged) 

When unplugging top connectors, the following cable pins must be jumpered (see page 
4-090). 

4B02 
4803 
5802 
5B03 

to D02 
to 003 
to 002 
to D03 

A disconnected RDV must be deactivated from the CDF and must have jumpers installed 
in cables in order for the IOC bus IFTs to run without error. For the last redrive 
of the primary and secondary IOC bus, the jumpers are not required. 
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IOC Bus IFT Diagnostics 

The IOC Bus is tested by four sections I, JA, JB, and JC. 

SECTION I 

Section I tests successively all RDVs, first with the RDVs disabled from their adapter, 
and then with them enabled. It is not possible to run section I for a specific RDV. 

Note: To run section I, the first RDV at least must be connected to the 3725. 

SECTION J 

Section J tests the path up to the adapter. The associated RDV is of course enabled but 
the others are disabled. 

For example RDV-4, which drives the secondary bus, is enabled when testing RDV-5 to RDV-9 
or their associated adapters. 

SECTION JA 

Section JA can be run for the CSPs on a given RDV as follows: 

Request : Diag ==> JA AdpJ ==> RDVJ Line ==> 
Note: the adapter and line selection entries are used for troubleshooting only. 

SECTION JB 

Section JB is run for testing the channel adapters. The disconnect procedure used by 
routine IAOl correlates the errors between the first and second RDVs of the Primary or 
Secondary buses. 

JA AND JB FAILING 

If both are failing, the whole primary bus is considered to be failing. The suspect~d 
FRUs are DFL5, DFLl-1, DFLl-2, and DFLl-3, and the terminator with its powering. 

The same correlation is done for the two RDVs closest to RDV-4 for the secondary bus 
CRDV-6 and RDV-7 or RDV-5 and RDV-6). If both are failing, the whole secondary bus is 
considered failing. The suspected FRUs are RDV-4, RDV-AD, and the terminator with its 
powering. 
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SECTION JC 

Section JC tests the IOC bus to the TRM, with the ability to write into and read from the 
TRM. 
The capability to g~nerate a Level 2 interrupt is also tested •. The RDV for a specific TRM 
is enabled during the test, all others are disabled. 
It is not possible to run Section JC for a specific TRM. 



IOC Bus Isolation 

Two different methods are used to isolate failures between the RDVs, the RDV attached 
adapters, CCU, IOC bus cables, and the terminators; these methods can be used either sepa
rately or successively. 

RDV DISCONNECTION 

This method is used with RAC OAO repair procedure. It consists in unplugging the top 
connectors of a RDV Cdo not forget to connect the jumpers) in order to disconnect a 
complete board: CLAB-1, CLAB-2, LAB-A, LAB-B, or CAB for the 3725 Model l; C2LB, C2LB2, 
LAB-A, LAB-B for the 3725 Model 2. Observe all the warnings given on page 11-800. 

To run section I which tests all RDVs, the CDF must be updated with the new configuration. 
To do this, the RDV which has been unplugged must be deactivated in the CDF CCDF update). 

To run section J, the adapters attached to the unplugged RDV must also be deactivated in 
the CDF. It is possible to run section JA for a specific RDV without updating the CDF. 
This allows the checking of the connection of each TSS. Via successive runs of section 
JA, all connected TSSs can be checked without manipulating the CDF. 

However, the channel adapter connection to the RDV is not tested. 

Section JB of the IOC diagnostics handles all CAs. 
See page 11-800, "Channel Adapter Reset Warning", paragraph 5, for auto select cable 
disconnection. 

It is possible to test a specific channel adapter using the channel adapter diagnostics, 
section L. It is also possible to test the path from the CCU to a TSS via a specific TSS 
request which loads the TSS diagnostics into CSP storage. 

roe BUS SHORTENING 

Depending on the system configuration the IOC bus can be shortened in several independent 
steps (pages 4-090 and 4-091). Observe all the warnings given on page 11-800. 

1. Secondary bus disconnection, which can be done in two ways: 

Disconnect RDV-4 (jumper 02C-A1A2Dll to D08) 
or 

Unplug RDV-4 top connectors 

In both cases RDVs 4 through 10 must be deactivated from the CDF to run the diagnos
tic !FT I. 

2. 

3. 

Secondary bus shortening by disconnecting gate 02B: 

Move bus terminator from: 02B-Jl 
to 02A-Jl 

Put power jumper to 02A-A3 

Warning: 

B2E14 --> black wire = ground 
B3E01 --> yellow wire = +5V 

(see page 4-290) 

RDV 8 and 9 must be deactivated from the CDF. If running the scanner diagnostics, 
scanners 13 through 16 must also be deactivated from the CDF. 

Primary bus shortening by disconnecting CAB C02C-Al). 

Disconnect one end of cable P/N 6081182 and one end of cable P/N 4712960 from 
01B-JlA2. Disconnect cable P/N 4712959 from the pin side of 01B-A2YK. 

Move bus terminator from: 02C-Jl 
to : OlB-Jl 

Install loose end of cable P/N 6081389 into OlB-JlA2. 

Warning: 

All RDVs except RDVs 1, 2, and 3 must be deactivated from the CDF. If running the 
scanner or channel adapter diagnostics, scanners 7 through 16 and channel adapters 3 
through 6 must also be deactivated from the CDF. 

4. Primary bus shortening by disconnecting gate OlB: 

Move bus terminator from: OlB-Jl 
to : OlA-Jl 

Remove the BUSTERM power cable P/N 6081389 from OlB-JlA2 and 01B-A2B2El4, and 
remove cable 21 from position OlA-AlYE (see page 4-070). Replug cable P/N 
6081389 to OlA-JlA2 and 01A-A3B3E14 (see page 4-290). 

Warning: 

All RDVs except RDV-1 must be deactivated from the CDF. If running the scanner or 
channel adapter diagnostics, scanners 3 through 16 and channel adapters 2 through 6 
must also be deactivated from the CDF. 
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RDV Clocking Checks 

The RDV card rece~ves the high speed clock signals CZ9.491Z MHz) from tha ACLK card as 
shown in tha diagrams on pages 4-100 and 5-051. 

Also RDV-10 of the CAB receives the high speed clock signals from RDV-4 via a twisted 
pair, as follows: 

Signal name Wire color RDV-4 RDV-10 

-29.4912 MHz Osei llator Red 02C-AlA2D07 02C-A1X2B04 
f29.4912 MHz Osei llator I Black I02C-AlA2D05I02C-AlX2B02 

The RDV card also generates the CL Kl through CLK4 signals as shown on pa_ges 5-053 and 
5-054. 

RDV Clock 1 and RDV Clock 2 may be scoped as follows: 

RDV Clock 1 (B05 or 504) 
_J 34nsl 

68ns 34ns 68ns 
I 34nsl 

RDV Clock 2 CB13 or 505) 34ns 68ns 
134nsl 

68ns 34ns 

< 204ns > 
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PIO Scoping Routine 

The purpose of the PIO scoping routine is to allow scoping of the PIO tags and data bus 
for the 3725, and runs on level 4 in the CCU. 

The following adapters may be exercised using the normal PIO: 

• Redri ve cards 

• Scanners 

• Channel adapters 

• Token-ring subsystem 

RUNNING THE ROUTINE 

1. Start the routine by calling manual intervention routine MBOl. 

2. The first prompting message requests the operator to enter 'CA' to test the channel 
adapter autoselection; to scope the PIO, ignore this message and simply press SEND. 

3. The second prompting message requests the operator to enter 'CE' to test the channel 
adapter cycle steal; to scope the PIO, ignore this message and simply press SEND. 

4. When prompted, enter the parameters in the following format (see Notes 2 and 3 
below): 

'Rooaaaadddd' 

where: 

00 = the selected option 

aaaa = the selected address CTA value) 

dddd = the selected data CTD value> 

5. After all entries have been made, see timing charts on page 11-812 for scoping basic 
PIO operations. 

Notes: 

1. The address on the bus at TA time is used to address an adapter; to avoid timeouts on 
the bus, this address must be correct. 

2. The redrive for a CSP, channel adapter, or TRA must be enabled before a PIO routine 
can address or be run for that CSP, channel adapter, or TRA. See page 11-808 for 
examples. 

3. When using the manual intervention scoping routine MBOl, RDV-4 (frame RDV) must be 
enabled before addressing RDV-5 through RDV-9 of the secondary bus. 

Oetion 

The option 'oo' may be one of the following values: 

01 

02 

The requested PIO is executed once only. The '01' option may be repeated as often as 
required. 

The requested PIO is executed and loops on the PIO until an error is found. The 
~rror is reported once only via an RAC 675. If you wish to continue, type 'G' Cfor 
Go>; the routine then loops indefinitely until the 'BREAK' key is pressed. 

03 This option is identical to option 02 above, except that if an error is found, it is 
not reported. 

04 This option is reserved for the CSP or TRA, and is used to scope level 1 and level 2 
interrupt requests to the CCU (adapter level 1 and adapter level 2). 

TA and TD 

The remaining parameters are 'aaaa' CTA) and 'dddd' CTD>. A preliminary check is done on 
the TA value; a null value is not allowed. In addition, for option 04, the routine checks 
that TA is X'3001' for the get line ID command, and X'nn41' for the get error status 
command on a given CSP. For TA format details, see the next section. 

Inputting the Values 

Each request must always contain 10 hexadecimal digits. If, by error, fewer than 10 
digits are entered, or if a wrong option C'oo') is.requested, the following error message 
is displayed: 

INVALID REQUEST: xxxxxxxxxx PRESS SEND 

where xxxxxxxxxx are the digits entered in error. 

After pressing SEND, the prompt re-appears, and the request may be re-entered. 
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PIO Scoping Address and Commands 

ADDRESS CTAl FORMATS 

The address format depends on the type of 
adapter addressed. Refer to pages 11-040, 
11-100, and 11-101 for additional informa
tion. 

Redrive TA Format 

Note: a redrive does not need to be 
enabled for a PIO routine to address or to 
be run for that redrive. 

The redrive TA has the following format: 

0 1 0 0 0 
Group Address 

p p p x x x x I s s s II/O 
PRA Command SRA 

0 1 4 5 7 8 11 12 14 15 

RDV 0 Group Address PRA Command 

1 0 1 0 0 0 0 0 0 x 
2 0 1 0 0 0 0 0 0 x 
3 0 1 0 0 0 0 0 0 x 
4 0 1 0 0 0 0 0 1 x 

10 0 1 0 0 0 0 0 0 x 
5 0 1 0 0 0 0 0 1 x 
6 0 1 0 0 0 0 0 1 x 
7 0 1 0 0 0 0 0 1 x 
8 0 1 0 0 0 0 0 1 x 
9 0 1 0 0 0 0 0 1 x 

Byte 0 
I I I I I I I 

Notes: 

1. Bit 0 is always 0. 

2. Bits 1 through 4 are always binary 
I 1000 I 

I 

3. Bits 5 through 7 comprise the primary 
redrive address CPRA), and are always 
binary '000' for RDVs 1 through 3 and 
10, and binary '001' for RDVs 4 
through 9. 

4. 'XXXX' is the command, and is 
described below. 

5. Bits 12 through 14 comprise the 
secondary redrive address, CSRA) and 
depend on the RDV. 

6. Bit 15 is the l/O bit; this bit is 0 
for output and 1 for input. 

x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 

I 

SRA I/O 

x 0 0 0 l/O 
x 0 0 1 l/O 
x 0 1 0 l/O 
x 0 0 0 l/O 
x 0 1 l l/O 
x 1 0 1 l/O 
x 1 0 0 l/O 
x 0 1 1 l/O 
x 1 1 0 1/0 
x 1 1 1 l/O 

Byte 1 
I I I I I 

TA 

40XO/l 
40X2/3 
40X4/5 
41XO/l 
40X6/7 
41XA/B 
41X8/9 
41X6/7 
41XC/D 
41XE/F 
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COMMAND FORMAT 

The command occupies bits 8 through 11 of 
the TA. It has the following format Cthe 
I/O bit is also shown for convenience): 

Bit 

Command 8* 9 10 11 I/O Bit 

Poll 0 0 0 0 1 
Rec:id error reg. 0/1 0 0 1 1 
Write error reg. 0/1 0 0 0 0 
Disable drivers O/l 0 0 1 0 
Enable drivers 0/1 0 1 0 0 
Reset redrive 0/1 1 0 1 0 
Diagnostic write 0/1 1 1 0 0 
Diagnostic read 1 1 0 1 1 

* bit 8 is the sp~cific bit. If the bit 
is off, the command is broadcast to all 
redrives; if on, it is sent to a specific 
redrive. See page 11-808 for examples. 

Error Register in the Redrive 

To write data into the RDV error regis
ters, 'dddd' must be set as follows: 

xxOO where xx is one byte of data COO is not used) 

To read data from an RDV error register, 
the data is placed into register in X'76' 
as follows: 

a add where aa is the RDV address 
dd is the error register content 

Redrive TD Format 

For a diagnostic write, only byte 1 of the 
TD field is used Cdddd = OOxx). 

Note: Bit 2 and/or bit 3 of byte 1 should 
not be set on as they will cause an unex
pected error in MBOl from which recovery 
is only possible via a MOSS re-IML. 
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PIO Scoping, Redrive Cards 

REDRIVE CARD SCOPING 

To write a data pattern into the RDV error register and then read it back, the following 
patterns may be used Cthis example is for RDVl): 

R014080FFOO 

R0240910000 

R0340910000 

First request: write 'FF' into the error register of RDVl. 

Second request and loop until an error is found: read back the 
error register of RDVl. 

Alternatively: 

Second request and loop indefinitely. 

REDRIVE CARD SCOPING CVIA BOARD RDV-4) 

This example is the same as example 1, except that as the RDV card being scoped is in the 
3726, RDV4 Cthe frame redrive) must be enabled as well Cthis example is for RDV5): 

R0141AOOOOO 

R01418AFFOO 

R02419BOOOO 

R03419BOOOO 

First request: enable RDV4. 

Second request: write 'FF' into the error register of RDV5. 

Third request and loop until an error is found: read back the 
error register of RDV5. 

Alternatively: 

Th1rd request and loop indefinitely. 
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PIO Scoping Scanners 

CSP TA FORMAT 

The redrive for a CSP must be enabled before a PIO routine can address or be run for that 
CSP. In addition, RDV-4 must be enabled before RDVs 5 through 9 can be addressed. 

The CSP TA has the following format: 

CSP 

1 
1 
3 
3 
5 

516 
7 

718 
9 

9110 
11 

11112 
13 

13114 
15 

15116 

Notes: 

0 I G G G G 
Line Group 

0 1 4 

0 Line.Group 

0 0 0 1 0 
0 0 1 0 0 
0 0 0 1 0 
0 0 1 0 0 
ll' 0 0 1 0 
0 0 1 0 0 
0 0 0 1 0 
0 0 1 0 0 
0 0 0 1 0 
0 0 1 0 0 
0 0 0 1 0 
0 0 1 0 0 
0 0 0 1 0 
0 0 .1 0 0 
0 0 0 1 0 
0 0 1 0 0 

1. Bit 0 is alway~ o. 

L L L X X X X I o 
CLABILAB Command 
C2LB/C2LB2 

5 7 g 11 12 

CLABILAB Command Bi ts 
C2LBIC2LB2 

0 0 0 x x x x 0 
0 0 0 x x x x 0 
0 0 1 x x x x 0 
0 0 1 x x x x 0 
0 1 0 x x x x 0 
0 1 0 x x x x 0 
0 1 1 x x x x 0 
0 1 1 x x x x 0 
1 0 0 x x x x 0 
1 0 0 x x x x 0 
1 0 1 x x x x 0 
1 0 1 x x x x 0 
1 1 0 x x x x 0 
1 1 0 x x x X. 0 
1 1 1 x x x x 0 
1. 1 1 ·X x .x x 0 

0 0 II/O 

14 15 

12-14 .. I/0. TA 

0 0 110 lOXO/l 
0 0 110 20XO/l 
0 0 110 UXO/ l 
0 0 110 21XO/l 
0 0 110 12XOl1 
0 0 110 22XO/l 
0 0 110 13XO/l 
0 0 110 23XO/l 
0 0 110 14XO/l 
0 0 110 24XO/l 
0 0 110 15XOl1 
0 0 110 25XO/l 
0 0 1/0 16XO/l 
0 0 110 26X0.11 
0 0 110 17XO/l 
0· 0. 110 .27XO/l 

2. Bits 1 through 4 select the line group C16 lines>. Binary '0010' selects the first 
group ~f 16 lines on a CLAB or LAB board (corresponds to the first CSP on the board)J 
binary '0100' selects the second group of 16 lines (corresponds to the second group 
of 16 lines if only one scanner is installed· on the board, or to the second CSP if 
the board is a LAB type B>. 

3. Bits 5 through 7 comprise the LAB address. 

4. Bits 8 through 11 comprise the command. See Notes 7, 8, and 9 for the commands that 
can be exercised. 

5. Bits 12 through 14 are always 0 in this application. 

6. Bit 15 is the I/O bitJ this bit is 0 for output and 1 for input. 

7. To clear level 2 interrupt requests from the CSP to the CCU, use the broadcast 'Get 
Line ID' commandJ the corresponding TA format is X'3001'. 

8. .To clear lev.el 1 .interrupt requests .from. the CSP to the· CCU., use a read type o.f PIO· 
with a command of.binary '0100'. 

. '· 
9. The RDV for th~ selected adapter must be enabled prior to testing. 

37251'3726 Maintenance Inf'lrmati on Manual 11-808 

CCU Ll AND L2 INTERRUPTS FROM ADAPTER SCOPING 

WARNING: to perform the following function on an CSP, reset it by touching board pin A2M05 
to ground. 

To scope the up and down levels of level 1 and level 2 interrupt requests from a CSP to 
the CCU, the following patterns may be used: 

R0140AOOOOO 

R011020FFFF 

R0430010000 

R0110810000 

R0410410000 

First request: enable RDVl. 

Second request: ask CSP 1 to send a level 2 interrupt request. At this 
point, the interrupt request level 2 line should go to the up level. 

Third request CGet Line ID): pressing SEND should cause the interrupt 
request level 2 to be cleared; the line goes to the down level. 

Fourth request: ask CSP 1 to send a level 1 interrupt request. At this 
point, the interrupt request level 1 line should go to the up level. 

Fifth request (Get Error Status): pressing SEND should cause the interrupt 
request level 1 to be clearedJ the line goes to the down level. 



PIO Scoping, Channel Adapters 

CHANNEL ADAPTER TA FORMAT 

WARNING the ENBL/DSBL switches on the control panel must all be set to DSBL. 

Note: The redrive for a channel adapter must be enabled before a PIO routine can address 
or be run for that channel adapter. For the 3725 Model 2, only CAl, CA2 CA3, and CA4 can 
be installed, and no TPS feature is available. Therefore, the Enbl/Dsbl switches can be 
used only for interface A. 

The CA TA has the following format: 

0 

0 

Notes: 

0 0 0 1 
<= CAs) 

1 4 

1. Bit 0 is always O. 

0 0 

5 

o I x x x x I o 
Register 

7 8 11 12 

0 0 I l/O 

14 15 

2. Bits 1 through 4 are always binary '0001' to select the channel adapters. 

3. Bits 5 through 7 are always 0. 

4. 

5. 

'xxxx' is the CA register that is to be read or written. For a channel selection, 
'xxxx' is '0111' (see page 12-020 onward> for channel adapter register bit 
descriptions. 

Bits 12 through 14 are always 0. 

6. Bit 15 is the I/O bit; this bit is 0 for output (Out X'x') and 1 for input <In X'x'). 

7. The CA is selected by an Out X'7' command with the address contained in TD as 
follows: 

CA TD 

1 X'2000' 
2 X'2200' 
3 X'2400' 
4 X'2600' 
5 X'2800' 
6 X'2A00' 

This selection must be performed before any other register access. 

8. The redrive for the tested channel adapter must be enabled before selecting the chan
nel adapter. 

To perform an Out X'x' or an In X'x' after the channel has been selected, use the TA value 
given above. The local storage and register contents are then given by the TD value. 

Data loaded into CA registers may be checked using CCU function 10 (ten). 

Note: Do not forget to restart the CCU before leaving the CCU function. 

CHANNEL ADAPTER SCOPING 

To write a data pattern of X'FFFF' into local store X'4' COut X'4') of a channel adapter 
and then read it back, the following patterns may be used <this example is for channel 
adapter 1): 

R0140AOOOOO 

R0108702000 

R010840FFFF 

R0208410000 

First request: enable RDVl. 

Second request: select channel adapter 1. 

Third request: write X'FFFF' into local store X'4' of CAl. 

Fourth request: loop on In X'4'. 

PCI LEVEL 3 INTERRUPT FOR A GIVEN CHANNEL ADAPTER SCOPING 

To set up a PCI level 3 interrupt on channel adapter 1 for scoping, the following patterns 
may be used: 

R0140AOOOOO 

R0108702100 

R0108702000 

R0208700040 

First request: enable RDVl. 

Second request: select and reset channel adapter 1. 

Third request: select channel adapter 1. 

Fourth request: Set the PCI at level 3 for channel adapter 1 and loop until 
an error is found. 
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PIO Scoping, Error Reporting 

ERROR REPORTING 

The following RAC-ERC codes are displayed when an error is found by the scop
ing routine: 

RAC ERC Meaning 

670 - This is an ABEND. A level 1, 2, or 3 interrupt occurred, but 
the cause cannot be identified. 

Action: Retry or run CCU diagnostics. 

675 77F9 A Level 2 interrupt occurred and has been identified. However 
this level 2 interrupt cannot be reset. 

Action: Terminate the routine and retry. 

675 7FFD Error occurred on a PIO for a single request execution 
<Option 1). 

Action: Compare the error bits with the error field 
in the table at right. Type G to continue. 

675 7FF1 Error occurred on a PIO with loop requested. 

Action: Compare the error bits with the error field 
in the table at right. Type G to continue. 

675 7FF9 A level l interrupt occurred and has been identified. Ho1..iever 
this level 1 interrupt cannot be reset. 

Action: Terminate the routine and retry. 
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REGISTER IN X'76' 

When an error occurs with RAC = 675 and ERC = 7FFD/7FF1, the error bit field 
displayed is the contents of In X'76'. This register latches the error condi
tions found during PIO execution. The following combinations may occur: 

Error field Suspected IOC Line* Meaning 

X'040D' Data bus bits IOC Bus parity check 
X'0800' VH 1/0 tag is off 
X'l80D' IRR l/O tag raised on a new IOH 
X'280D' IRR, VH, EOC No response to TA 
X'480D' IRR VH did not fall after TD dropped 
X'58DD' IRR, VH, EOC, VB, M No response to TD for PIO read 
X'68DD' IRR, VH, EOC, VB, M No response to TD for PIO read 
X'F8DD' VH 1/0 tag is off, VH must rise CPIO 

end after a data exchange) 

Where: 

Data bus bits 
EOC 

= bytes 0 and 1, bits 0 through 7 and parity 
= end of chain 

IRR 
M 
VB 
VH 

= interrupt request removed 
= modifier 
= valid byte 
= valid halfword 



PIO Scoping TRAs 

TRA TA FORMAT 

The redrive for a TRA must be enabled before a PIO routine can address or be run for that 
TRA. In addition, RDV-4 must be enabled before RDVs 5 through 9 can be addressed. 

The CSP TA has the following format: 

0 G G G G L L L x x x x 0 0 0 1uol 
Group Address LAB Command I I 

0 1 4 5 7 8 11 12 14 15 

TRA 0 Group LAB Command Bits 12-14 1/0 
Address 

6 0 1 0 0 1 0 l 0 x x x x x x 0 l/O 
8 0 1 0 0 1 0 1 1 x x x x x x 0 110 

10 0 1 0 0 1 1 0 0 x x x x x x 0 l/O 
12 0 1 0 0 1 1 0 1 x x x x x x 0 l/O 
14 0 1 0 0 1 1 1 0 x x x x x x 0 l/O 
16 0 1 0 0 1 1 1 1 x x x x x x 0 l/O 

Notes: 

1. Bit 0 is always 0. 

2. Bits 1-4 select the Group Address. Binary '1001' selects the token-ring subsystem. 
The specific TRM is selected by the LAB address bits. 

3. Bits 5 through 7 comprise the LAB address. 

4. Bits 8 through 11 comprise the command. See Notes 7, 8, 9, and page 11-040 for the 
commands that can be exercised. 

5. Bits 12-14: 
Bit 12 determines MOSS or CCU. 1 = MOSS IOH 0 = CCU IOH 
Bit 13 determines TRM or TIC. 1 = TRM 0 = TIC 
Bit 14 is always 0 for this application. 

6. Bit 15 is the I/O bit; this bit is 0 for output and 1 for input. 

7. To clear level 2 interrupt requests from the TRA to the CCU, use the broadcast 'get 
line ID' command; the corresponding TA format is X'3001'. 

8. To clear level 1 interrupt requests from the TRA to the CCU, use a read type of PIO 
with a command of binary '1101' CGet line ID Error Status). 

9. The RDV for the selected adapter must be enabled prior to testing. 

TRM CARD SCOPING CVIA BOARD RDV-3> 

This example allows scoping of the IOC Bus, via redrive 3, to the TRM in Adapter position 
6. 

R0140A40000 

R014A150000 

R014A34FFFF 

R024A350000 

R034A350000 

First request: enable Redrive 3. 

Second request: Get TRM control registar to allow communication with the 
TRM. 

Third request: Write FFFF (all bits> into the LID base register. 

Fourth request: Loop until error is found. Read back data from LID base 
register. 

or 

Fourth request: Loop indefinitely, do not stop on error. Read back data 
from LID base register. 
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PIO Timings 

READ TIMING 1/0 

IRR 

VH 

R/W 

TA 

TD 

080(9) 

~ 
081(9) 

a 
PV 

WRITE TIMING 1/0 

IRR 

VH 

R/W 

TA 

TD 

DB0(9) 
~ 

DB1{9) 

PV 

200nsec Min. 

-.! l'---
1 .-~-f ~~~~--; 
I 
I 

Addr 

Cmnd 

200 nsec Min. 

~ 
I 
I 

Addrl 
I 

I I 
I I 

Cmnd 

'-'-~--+--+-----+--+-------'~------,iic--.._ ______ e-

-----~r-

.._......+------7'~-++----------ic-____ ....,,2-

.__ _________ ___,(--

Notes : 
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IOC Bus Signal Scoping 

Scoping the signals of the IOC bus can be 
performed: 

• On the BUSTERM cards (see page 4-092 
for pin assignment) 

• On the CCU board at the IOC cable 
connector 01A-A2A3 (see page 4-080 for 
pin assignment). 

1. ®Indicates the checking of that signal level before proceeding. 

2. These diagrams shown in positive logic. Actual logic levels are active when negative. 



Cycle Stear Timing 

CSR 

1/0 

IRR 

VH 

R/W 

CSG 

TD 

DB0(9) 

081(9) 

EOC 

PV (Note 3) 

1~ 
Notes : 

1. EOC in place of VH indicates last transfer. 

2. Parity valid active only for RD data and RD control 

data during setup sequence. 

3. The parity valid tag may be off, but the 

CCW always has good parity. 

4. The data exchange is always of a single 

type only (read or write) during any 

given AIO operation. 

Setup Sequence 

WR1 Op 

---------------------------- -----

WAT 

Data 2 

RD 

Data 2 

WRT Data 256 

) 

(Note 4) 

RD 

_____ _,.J,.>..._ _______ -JI_ - ---------------- -----~------(~o~-=~-----' ( 
Data Sequence 
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IOC Bus Adapter Interrupts 

and 3 are raised by the IOC bus adapters. The Three interrupt levels 1, 2, 
interrupts are placed on the IOC data bus by the adapter when the I/O tag is 
inactive. 

Data Bus Byte 0 bit 1 = l2 interrupt request to CCU 
Data Bus Byte 0 bit 5 = l1 interrupt request to CCU 
Data Bus Byte 1 bit 0 = l3 interrupt request to CCU 

The interrupt requests are removed from the data bus by the RDV logic when the 
adapters activate the 'interrupt request removed' CIRR) tag. 

LEVEL 1 INTERRUPT REQUEST 

This level is raised by the IOC logic CDFL-5 card in the CCU), the CSPs and 
the CAs. The RDV does not raise a level 1 interrupt request. The interrupt 
request is displayed in CCU registers X'7E' and X'76' (see page 10-230). The 
IOCl-Ll Summary bit in X'7E' indicates that there is an 'IOC level 1 interrupt 
request' displayed in X'76'. 

When a CSP raises a level 1 interrupt request, it is latched in the RDV and 
sent to the CCU. Polling the RDVs gives the address and error register of the 
first RDV on the daisy chain which raises the interrupt request. 

The CCU action for a CSP error is described on pages 13-330 and 13-331. 

The interrupt request for the CSP is reset by a Get Error instruction. 

To test the rise and fall of an interrupt request level 1 CA2U06 of the RDV) 
to the CCU, use the PIO scoping routine MBOl with option 04. This option also 
shows that the adapter is replying to a request coming from the CCU. See page 
11-808 for a sample procedure. 

INTERRUPT LEVEL 2 TEST 

Level 2 interrupt requests are initiated by the CSP microcode through the CSP 
external register X'05' bit 3, which enters the CSP and RDV autoselection 
mechanism. 

The CCU sends a Get Line ID broadcast read command to get the CSP address. 
The interrupt condition XR05 bit is reset by the microcode. 

To test the rise and fall of interrupt request level 2 CA2J02 of RDV) to the 
CCU, use the PIO ~coping routine MBOl with option 04. This option also shows 
that the adapter is replying to a request coming from the CCU. See page 
11-808 for a sample procedure. 
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LEVEL 3 INTERRUPT REQUEST 

A level 3 interrupt request is initiated by the CA and is sent to the CA auto
selection mechanism. 

The CCU must send an Out X'7' instruction to enable the autoselect mechanism 
and an In X'F' instruction to get the CA address. The interrupt request is 
reset by an Out X'7' instruction. See page 11-809 for a sample procedure. 

SCANNER INTERRUPT REQUEST TO THE MOSS 

Each scanner can interrupt the MOSS on level 4 by setting bit O of XR05 in the 
CSP. This interrupt is dotted for all the scanners on the IOC bus and goes to 
the MCC in the MOSS via the CCU board. The signal routing is as follows: 

CSP-2 RDV CCU 01A-A2 MOSS OlA-Al 
Connectors* Connector MCC 

r-Interrupt to MOSS BlO A2U09 
-Scanner Interrupt to MOSS A2Y30 A3B10 V2C02 V6A02 V2B07 

lE Hot scopable 

If permanent scanner interrupt at level 4 to the MOSS is suspected, it may be 
checked by using the signal routing diagrams in the cable charts starting on 
page 4-080 and the pin/net list CYZ pages). Missing interrupts from a given 
scanner are checked by diagnostics JA and the TSS diagnostics. If the level 4 
interrupt to the MOSS does not occur, the MOSS DCM displays RAC 039. 
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Channel Adapter in 3725 Data Flow 

Note 1: As the CLAB and the CL2B boards 
are split into two parts in this figure, one 
for the channel adapter and one for the 
scanner, the redrive (ROVl function is 
shown twice for clarity. However. there 
is one ROV per CLAB or C2LB board. 

Note 2: LAB Pos. 3 to 8 organization if LAB 

type C installed 
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Introduction 

The 3725 channel adapter CCA> allows the 3725 Communi
cation Controller to be attached to the selector, block 
multiplex, ~r byte multiplex channels of one or more host 
processors (for example, IBM 5ystem/370 or IBM 3030, 4300, 
or 3081 Processors). 

3725/3726 

As shown in the following figure, up to six channel adapt
ers may be installed in a 3725. In addition, CAil through 
CA#4 may have a two-processor switch CTP5) installed. The 
TP5 allows a single channel adapter to connect to two 
separate host channels or to two channels of a single 
host. 
The following restrictions apply to TP5 installation: 

1. If CA#5 is installed, CAl4 cannot have a TPS. 

2. If CAl6 is installed, CA#3 cannot have a TP5. 

"' ...c-utually M 
E ~lu~e 

CLAB-1 01 A-A3 Board 

CADR-1A 

CADR-18 
TPS-1 

CLAB-2 01B·A1 Board 

CADR-2A 

CADR-28 
TPS-2 

CAB 02C-A 1 Board 

CADR-3A 

CADR-38 
TPS-3 

CADR-4A 

CADR-48 
TPS-4 

r CADR·5A 

1 CADR-6A 

CA1 

CA2 

CA3 

CA4 

CA5 

CA6 

3725 MODEL 2 

For the Model 2, up to four channel adapters may be 
installed and the TP5 feature is not available. 

C2LB 01A·A3 Board 

CADR·1A i-----1 CA1 

CADR·2A ___ _, 
CA2 

C2LB2 01 B·A2 Board 

CADR-3A i----_, 
CA3 

CADR-4A t-----1 CA4 

CARD DESCRIPTIONS 

Each channel adapter contains four logic cards with a 
fifth card added for a TPS. The logic cards are defined 
below. 

Channel-to-CCU Interconnection CCCIN) Card 

This card contains logic that enables the channel adapter 
to communicate with the CCU via the IOC bus through a 
redrive card. The CCIN card interacts with the CHIN card 
to pass channel data, status, and sense information to or 
from the CCU. 

Channel Interface CCHIN> Card 

This card contains timing, tag controls, and data buffer
ing logic that enables the CADR card to communicate over 
the channel interface. 

Channel Adapter Driver Receiver CCADR) Card 

This card contains channel interface driver and receiver 
logic. 

Card Vendor Transistor Logic 

This card ~ontains supplemental CCIN, CHIN, and CADR 
timing, and control logic. 

SOCKET LOCATION 

3725/3726 

The card socket locations for each channel adapter are 
shown in the following table. 

Card Name CAil CAlt2 CAl3 CA#4 CA#5 CA1t6 
01A-A3 OlB-Al 02C-Al 02C-Al 02C-Al 02C-Al 

CCIH U2 E2 T2 N2 J2 E2 
CHIN V2 F2 U2 P2 K2 F2 
CVTL T2 D2 52 M2 H2 D2 
CA DR-A X2 B2 W2 R2 L2 G2 
CADR-B W2 C2 V2 Q2 N/A N/A 
CTPS) 

3725 Model 2 

The card socket locations for each channel adapter are 
shown in the following table. 

Card Name CAil CAl2 CAlt3 CAlt4 
01A-A3 01A-A3 OlB-A2 01B-A2 

CCIH U2 R2 E2 H2 
CHIN V2 52 F2 J2 
CVTL T2 Q2 D2 G2 
CADR X2 W2 B2 C2 

HOST UNIT CONTROL WORD CUCW> DEFINITION 

The host system UCW requirements for the controller vary 
according to type of control program and features. The 
UCW requirements are determined as follows: 

• 
• 

• 

One UCW is required for each unique N5C address . 

An additional UCW is required for each emulated 
subchannel address. For example: 

A controller with EP and two emulation subchannels 
CE5Cs) needs three UCWs. 

A controller running PEP with two E5Cs needs three 
UCWs. 

All UCWs must be unshared and unfolded • 
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Channel Adapter Operating Environment 
As shown on the following figure. the channel adapter is 
used by the 3725 control program CNCP or EP) to communi
cate with an application program in the host(s) through 
various telecommunication access methods. 

Physically, a channel interface data and control bus 
attaches the channel adapter to the host channels, and an 
IOC bus attaches the channel adapter to the CCU. 

MODES OF OPERATION 

The channel adapter can run in either native subchannel 
CNSC) mode or in emulation subchannel CESC) mode. The CA 
operates in the following modes: 

• NSC with HCP 

• ESC with EP 

• Both simultaneously with PEP 

Hote: With EP, the NSC is used for loading and dumping. 

NSC Mode 

The HSC mode is supported for all types of host channels 
(byte multiplex, selector, or block multiplex), and allows 
the servicing of any number of lines up to 256 using only 
one host subchannel address. The line address decoding is 
handled entirely by HCP. 

Note: Initial program load CIPL) must always be done in 
NSC mode. 

ESC Mode 

The ESC mode is supported for byte multiplex channels 
only, and allows the controller to emulate the 2701 Data 
Adapter Unit. 2703 Transmission Control. and 2704 Trans
mission Control using existing host programs and subchan
nel addresses. This mode requires the emulation program 
CEP) in the 3725, and a separate subchannel address for 
each line. 

Host A 

Application 
Program 

CICS 

Application 
Program 

Appiication 
Program 

Host B 

Application 
Program 

NSC Mode 

Host 

ESC Mode 

Host 

OS/VS 1/0 
or Supervisor 

OOS/VS 

Control 
Program 

Access 
Method 

VTAM 
TCAM 

Selector 
Byte 
Block 
Multiplex 

1 NSC 

Channels 
address 

1 NSC 
address 

Byte 
Multiplex 
Channels 255 ESC 

addresses 
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1----1 
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IOC Bus IOC CCU MIOC 
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MIOC Bus 
Byte NCP -.. 
Block Multiplex r- CA3 1--- (to MOSS) 
or EP 
Selector Channel 1--J 

f--

I-

,___...., 
IOC Bus 

TSS CS1 CS2 ................. CS14 
Byte 
Block Multiplex f--1 
or 
Selector Channel LI Cs LI Cs LI Cs 

1 to terminals~ ..... 

lines ~ 
..... 

3725 CA 
with NSC 

3725 
CA 

with EP 



Data Transfer Methods (Part 1 of 2) 
Two methods are used to transfer data between the channel 
adapter and the host channel: 

• Program-initiated operation CPIO) 

• Adapter-initiated operation CAIO) 

CONTROLLING THE CHANNEL ADAPTER 

The channel adapter is controlled by instructions issued 
by the control program. These instructions are of two 
~ypes only: a~apte: input/output CIOH> and adapter 
input/output immediate CIOHI). They examine or set the 
~h~n~el adapter registers, load or read buffers. and 
initiate cycle stealing. 

Note: Throughout this chapter. the channel !OH and IOHI 
instructions are referred to as input register X'H' and 
output register X'N'. 

CHANNEL ADAPTER STATES 

The channel adaµter may be in one of the following states: 

Ready State 

In the ready state. the channel adapter accepts instruc
tions, but it is not in one of the three active states 
(initial selection, data transfer, or status transfer). 

Initial Selection State 

The channel adapter enters the initial selection state 
when an initial selection is started by the host proces
sor. The channel adapter continuously monitors its chan
nel interface for one of its assigned addresses. When it 
detects one of these addresses, the channel adapter enters 
the initial selection state, and proceeds with the opera
tion. 

Data Transfer State 

The channel adapter enters the data transfer state when 
the control program initiates a data transfer sequence. 
Data is transferred across the interface from the host 
channel to the channel adapter. or from the channel adap
ter to the host, by hardware. 

Status Transfer State 

The channel adapter enters the status transfer state when 
the control program initiates a status transfer sequence. 

Disabled State 

The channel adapter is in disabled state when it does not 
reply to selection signals coming from the host. 

CHANNEL ADAPTER DEVICE ADDRESSES 

Channel adapter device addresses are required on two sepa
rate occasions: 

1. At initial selection, the channel adapter must be 
able to recognize its own address and respond to it. 

2. After raising 'request in'• the channel adapter must 
~resent a valid device address to the channel before 
it can transfer data or status information. 

CHANNEL ADAPTER INTERRUPT REQUESTS 

The CCU. is an interrupt-driven processor, and almost all 
processing for the channel adapter is done in response to 
~hannel adapter interrupts. The channel adapter can raise 
interrupt requests at level 1 and at level 3. 

Level 1 

level 1 interrupt requests are caused by check or error 
conditions. 

level 3 

Level 3 interrupt requests are caused by two different 
conditions: 

1. Initial selection interrupt requests are raised when 
the channel adapter receives an address and a command 
across the channel interface. 

2. Data/status interrupt requests are raised when the 
channel adapter requires data or status service. 

ACCESSING CHANNEL ADAPTER REGISTERS 

The channel adapter registers are accessed by one of the 
following methods: 

• By the operator selecting the channel adapter status 
when using the CCU function, as described in the 3725. 
PD Guide and Extended Services or 

• By the input/output instruction CIOH), as described 
below 

• By the input/output immediate instruction CIOH!), as 
described below 

The CCU IOH/IOHI instructions are used to transfer the 
contents of one of the general registers to a selected 
channel.ad~pter register, or conversely. The following is 
a descr1pt1on of the two instructions. 

INPUT/OUTPUT CIOH) 

Thi~ halfword instruction transfers the contents of the 
:egister.specif!ed by Rl to the channel adapter, or places 
inf?rmation c?m~ng from the channel adapter into the 
register ~pec1f1ed by Rl. The channel adapter register, 
and the direction of data movement, are specified by the 
contents of R2. 

!OH halfword instruction: 

0 1 3 4 5 7 8 15 

Io R2 0 Rl 0 1 0 1 0 0 0 0 I 
I 
v 

Register R2 

Register R2: 
0 1 3 4 5 7 8 11 12 14 15 

Io 0 0 0 1 0 0 0 x x x x 0 0 0 x I 
Bit 4=1 indicates a channel adapter !OH. 

Bi ts 8-11 indicate the channel adapter register to be 
used, as follows: 

IBitslReg I Register Function 
18-lllHo. I 

loooolx•o•IInitial selection control/ 
I I reset initial sel~ction 
!OOOllX'l' Initial selection address 
I I and command 
IOOlOIX'2' Data/status control 
IOOlllX'3' ESC address and status byte 
IOlOOIX'4' Data buffer 
I0101IX'5' Data buffer 
I0110IX'6' HSC status control 
I0111IX'7' Channel adapter condition/ 
I I control 
llOlllX'B' ESC test I/O address and 
I I status 
lllOOIX'C' Cycle steal mode control 
lllOllX'D' * Channel adapter level 1 
I I interrupt check 
lllOllX'E' *Channel adapter level 1 
I I I interrupt requests 
llllllX'F'I* Channel adapter level 3 
I I I interrupt requests 

* Input register only 

Bit 15 indicates input or output: 
1 = input 
0 = output 
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Data Transfer Methods (Part 2 of 2) 

INPUT/OUTPUT IMMEDIATE CIOHI) 

This fullword instruction transfers the contents of the 
register specified by R to the channel adapter, or places 
information coming from the channel adapter into the 
register specified by R. The channel adapter register and 
the direction of data movement are both specified by the 
contents of the second halfword. · 

First halfword of IOHI: 

0 4 5 7 8 11 12 14 15 

Io 0 0 0 0 R 0 1 1 1 0 0 0 0 

Second halfword of IOHI: 

0 4 5 7 8 11 12 14 15 

Io 0 0 0 1 0 0 0 0 0 0 x 

Bit 4=1 indicates a channel adapter IOHI. 

Bits 8-11 indicate the channel adapter register to be used 
(refer to IOH description for bit definition). 

Bit 15 indicates input or output 
1 = input 
0 = output 

CA BROADCAST COMMANDS 

IOH CA commands Input X'7', X'E', and X'F' and Output X'7' 
are recognized and executed by every CA on the IOC bus, 
whether selected or not. These commands are called 
"broadcast commands". As each CA executes the broadcast 
com~and, the 'common valid feed auto' line is activated. 
Since this line is DOT-ANDed, the line goes active only 
when all CAs have executed and responded to the broadcast 
command. 

During the !OH CA commands Input X'7' and X'E', the CAs 
DOT-OR bits onto the IOC data bus. The parity bit is not 
generated. The parity valid CPV) tag is not raised 
because parity may be bad. The 'common valid feed auto' 
line signals that all bits have been placed on the roe 
bus, and the selected CA validates the data to the CCU. 
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Local Store and Register {Part 1 of 3) 

The channel adapter contains a number of registers that 
are accessible via IOH/IOHI instructions, or by selecting 
the channel adapter status when using the CCU functions. 

The following table lists these registers. 

Register Function I Input I output 

I x. o. I I 
I 

Initial selection control 

I x' 1' 
X'2' 
X'3' 
X'4' 
X'S' 
X'6' 
X'7' 

x' 0' 
X'l' 
X'2' 
X'3' 
X'4' 
X'S 
x' 6' 

Reset initial selection 
Initial selection address and 
Data/status control 

command I 

I 

I 

I 
I 
I 
I 

X'B' 
X'C' 
X'D' 
X'E' 
X'F' 

X'7' 
X'B' 
X'C' 

ESC address and status byte 
Data buffer 
Data buffer 
HSC status/control 
Channel adapter condition 
Channel adapter control 
ESC test I/O address and status 
Cycle steal mode control 
CA level 1 interrupt check 
CA level 1 interrupt requests 
CA level 3 interrupt requests 

I 
I 

I 
I 
I 

I 
I 
I 

I 
Input X'O' Initial Selection Control 

Byte 0 Byte 1 

Bit Name Bit Name 

0 Initial selection interrupt 0 CHot used) 
1 Interface disconnect 1 CNot used) 
2 Selective reset 2 CHot used) 
3 Channel bus out check 3 CNot used) 
4 Emulation subchannel operation 4 CNot used) 
s Stacked initial status s CNot used) 
6 Status byte cleared 6 CNot used) 
7 System reset 7 CNot used) 

Output X'O': This command resets all the initial selection 
hardware latches as well as the initial selection inter
rupt request on level 3. Register bit settings are not 
relevant. 

For Reset System Reset, output X'7' with byte 1, bit 3=1 
is used. 

Input X'l' : Initial Selection Address and Command 

Byte 0 Byte 1 

Bit Name Bit Name 

0 Address byte bit 0 0 l/O command 
1 Address byte bit 1 1 l/O command 
2 Address byte bit 2 2 I/O command 
3 Address byte bit 3 3 I/O command 
4 Address byte bit 4 4 l/O command 
5 Address byte bit 5 5 I/O command 
6 Address byte bit 6 6 I/O command 
7 Address byte bit 7 7 l/O command 

byte bit 
byte bit 
byte bit 
byte bit 
byte bit 
byte bit 
byte bit 
byte bit 

0 
1 
2 
3 
4 
5 
6 
7 

Output X'l' : Initial Selection Address and Command 

<Diagnostic Control Purposes Only). 

Byte 0 Byte 1 

Bit Name Bit Name 

0 Address byte bit 0 0 l/O command byte bit 0 
1 Address byte bit 1 1 l/O command byte bit 1 
2 Address byte bit 2 2 l/O command byte bit 2 
3 Address byte bit 3 3 l/O command byte bit 3 
4 Address byte bit 4 4 l/O command byte bit 4 
5 Address byte bit 5 5 I/O command byte bit 5 
6 Address byte bit 6 6 I/O command byte bit 6 
7 Address byte bit 7 7 l/O command byte bit 7 

Input X'2' Data/Status Control 

Byte 0 Byte 1 

Bit Name Bit Name 

0 Outbound data transfer sequence 0 Channel bus out check 
1 Inbound data transfer sequence 1 Selective reset 
2 Status transfer sequence 2 Suppress out 
3 Emulation Subchannel = 1 3 Stacked ending status 
4 Channel end presented 4 Priority outbound service 
5 Channel stop/interface disconnect 5 ) 

6 Suppress out monitor interrupt 6 )--Residual byte count 
7 Program requested interrupt 7 ) 

Output X'2' Data/Status Control 

Byte 0 Byte 1 

Bit Name Bit Name 

0 Set/reset outbound data transfer 0 Set monitor for circle B 
sequence 

1 Set/reset inbound data transfer 1 CNot used) 
sequence 

2 Set/reset status transfer 2 Set monitor for 2848 ETX 
sequence 

3 Set/reset ESC operation 3 Set suppressible status 
4 Set/reset PIO mode 4 Priority outbound service 
5 Reset initial selection interrupt 5 ) 

6 Reset data/status interrupt 6 )--Request byte count 
7 CNot used) 7 ) 

Input and Output X'3' ESC Address and Status Byte 

Byte 0 Byte 1 

Bit Name Bit Name 

0 ESC: Address byte bit 0 0 ESC: Attention 
1 ESC: Address byte bit 1 1 ESC: Status modifier 
2 ESC: Address byte bit 2 2 ESC: Control unit end 
3 ESC: Address byte bit 3 3 ESC: Busy 
4 ESC: Address byte bit 4 4 ESC: Channel end 
5 ESC: Address byte bit 5 5 ESC: Device end 
6 ESC: Address byte bit 6 6 ESC: Unit check 
7 ESC: Address byte bit 7 7 ESC: Unit exception 
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Local Store and Register Contents (Part 2- of 3) 
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Input and Output X'4' Data Buffer Input X'7' Channel Adapter Condition 

Byte 0 Byte 1 Byte 0 Byte 1 

Bit Name Bit Name Bit Name Bit Name 

0 Data buffer byte l/5 bit 0 0 Data buffer byte 216 bit 0 
1 Data buffer byte l/5 bit l 1 Data buffer byte 216 bit 1 
2 Data buffer byte l/5 bit 2 2 Data buffer byte 216 bit 2 
3 Data buffer byte l/5 bit 3 3 Data buffer byte 216 bit 3 
4 Data buffer byte l/5 bit 4 4 Data buffer byte 216 bit 4 
5 Data buff er byte l/5 bit 5 5 Data buffer byte 216 bit 5 
6 Octa buffer byte l/5 bit 6 6 Data buffer byte 216 bit 6 
7 Data buff er byte l/5 bit 7 7 Data buffer byte 216 bit 7 

0 CA5 enabled 0 CAl interface A enabled 
1 (Not used) 1 CAl interface B enabled 
2 CA6 enabled 2 CA2 interface A enabled 
3 CNot used) 3 CA2 interface B enabled 
4 (Not used) 4 CA3 interface A enabled 
5 NSC address active 5 CA3 interface B enabled 
6 PIO mode 6 CA4 interface A enabled 
7 CNot used) 7 CA4 interface B enabled 

Input and Output X'S' Data Buffer Output X'7' Channel Adapter Control 

Byte 0 Byte 1 Byte 0 Byte 1 

Bit Name Bit Name Bit Name Bit Name 

0 Enable autoselection 0 Set suppress out monitor 
1 Disable autoselection 1 Set pgm requested interrupt 
2 Select CA addressed by bits 4-6 2 Reset CA interrupt level 1 

checks 
3 Execute output on CA addressed 3 Reset system reset/ 

by bits 4-6 NSC address active 
4 ) 4 Set allow channel interface 

) enable CA and B> 
5 >--Channel adapter address 5 Set ESC operational 

0 Data buffer byte 3/7 bit 0 0 Data buffer byte 4/8- bit 0 
1 Data buffer byte 3/7 bit 1 1 Data buffer byte 4/8 bit 1 
2 Data buff er byte 3/7 bit 2 2 Data buffer byte 4/8 bit 2 
3 Data buffer byte 3/7 bit 3 3 Data buffer byte 4/8 bit 3 
4 Data buffer byte 3/7 bit 4 4 Data buffer byte 4/8 bit 4 
5 Data buffer byte 3/7 bit 5 5 Data buffer byte 4/8 bit 5 
6 Data buffer byte 3/7 bit 6 6 Data buffer byte 4/3 bit 6 
7 Data buffer byte 3/7 bit 7 7 Data buffer byte 4/8 bit 7 

bits 0-2 

Input X'6' MSC Status/Control 6 ) 6 Set ESC command free 
7 Channel adapter reset 7 Set allow channel interface 

Byte 0 Byte 1 disable CA and B> 

Bit Name Bit Name Input and Output X'B' ESC Test I/O Address and Status 
0 CA switched to interface B 0 NSC: Attention 
1 CA switched to interface A 1 NSC: Status modifier Byte 0 Byte 1 

2 CNot used) 2 NSC: Control unit end 
3 CNot used) 3 NSC: Busy 
4 <Not used) 4 NSC: Channel end 
5 CNot used) 5 NSC: Device end 
6 <Not used) 6 NSC: Unit check 
7 CNot used) 7 NSC: Unit exception 

Bit Name Bit Name 

0 ESC TIO: Address bit 0 0 ESC TIO: Attention 
1 ESC TIO: Address bit 1 1 ESC TIO: Status modifier 
2 ESC TIO: Address bit 2 2 ESC TIO: Control unit end 
3 ESC TIO: Address bit 3 3 ESC TIO: Busy 
4 ESC TIO: Address bit 4 4 ESC TIO: Channel end 

Output X'6' NSC Status/Control 5 ESC TIO: Address bit 5 5 ESC TIO: Device end 
6 ESC TIO: Address bit 6 6 ESC TIO: Unit check 

Byte 0 Byte 1 7 ESC TIC: Address bit 7 7 ESC TIO: Unit exception 

Bit Name Bit Name Input X'C' Cycle Steal Mode Control 
0 Set force A busy 0 Set NSC: Attention 
1 Set force B busy 1 Set NSC: Status modifier Byte 0 Byte 1 
2 Force error 2 Set NSC: Control unit end 
3 Diagnostic storage mode 3 Set NSC: Busy Bit Name Bit Name 
4 (Not used) 4 Set NSC: Channel end 
5 Check the checkers 5 Set NSC: Device end 
6 A/8 data buffer diagnostic mode 6 Set NSC: Unit check 
7 Reset to neutral state 7 Set NSC: Unit exception 

0 SYN monitor latch 0 ) 
1 DLE temporary latch 1 ) 

2 USASCII monitor control latch 2 ) 

3 EBCDIC monitor control latch 3 )--Residual byte count 
4 CNot used) 4 ) 
5 CNot used) 5 ) 

6 CNot used) 6 ) 

7 (Not used) 7 ) 



Local Store and Register Contents (Part 3 of 3) 
Hardware Status 

Output X'C' : Cycle Steal Mode Control 
Byte 0 

Byte 0 Byte 1 
Bit Nam a 

Bit Name Bit Name 
0 <Not usad) 

0 SYN monitor control latch 0 ) 

1 DLE remember control latch 1 ) 

2 USASCII monitor control latch 2 ) 

3 EBCDIC monitor control latch 3 )--Request byte count 
4 CNot used) 4 ) 

5 CNot used) 5 ) 

6 CNot used) 6 ) 

1 Status modifier 
2 Control unit end 
3 Busy 
4 Channel end 
5 <Not used) 
6 Unit check 
7 CNot used) 

7 CNot used) 7 ) 

Cycle Steal Control Word CCSCW> 
Input X'D' Channel Adapter Level 1 Interrupt Check 

Bit Name 

0 CNot used) 
Byte 0 Byte 1 

1 CNot used) 
2 CNot used) 

Bit Name Bit Name 

3 CHot used) 
4 CNot used) 
5 CA=O 
6 CNot used) 
7 <Not used) 
8 Read/write 
9 CNot used) 

10 <Hot used) 
11 ) 

12 ) Cycle steal register address cabled 
13 ) at board level during manufacturing 
14 ) 

15 CNot used) 

0 roe bus parity error 0 Output exception check 
1 Internal bus parity error 1 PIO halt remember latch 
2 CCIN card check 2 Cycle steal halt remember 

latch 
3 CNot used) 3 Bus in check interface A 
4 CHIN card check 4 Ground fault error 
5 Address compare error 5 Bus in check interface B 
6 Initiate service latch ungated 6 CADR card check interface A 
7 CNot used) 7 CADR card check interface B 

Input X'E' Channel Adapter level 1 Interrupt Requests 

Byte 0 Byte 1 

Bit Name Bit Name 

0 CA5 ll interrupt request 0 CA! l1 interrupt request 
1 CNot used) 1 CNot used) 
2 CA6 Ll interrupt request 2 CA2 ll interrupt request 
3 Any CA Ll interrupt request 3 CNot used) 
4 ) 4 CA3 Ll interrupt request 
5 )--Channel adapter address 5 (Hot used) 
6 ) bits 0-2 6 CA4 Ll interrupt request 
7 CNot used) 7 CNot used) 

Input X'F' Channel Adapter level 3 Interrupt Requests 

Byte 0 Byte 1 

Bit Name Bit Name 

0 <Not used) 0 CNot used) 
1 TPS installed 1 (Hot used) 
2 Selected CA initial selection l3 2 CNot used) 

interrupt request 
3 Selected CA data/status L3 3 CNot used) 

interrupt request 
4 ) 4 CNot used) 
5 )--Channel adapter address 5 CNot used) 
6 ) bits 0-2 6 <Not used) 
7 CNot used) 7 CNot used) 
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Registers X'O' and X' 1' 

INPUT X'O' CIHITIAL SELECTION CONTROL> 

The input X'O' register bits are set by the channel adap
ter hardware. They contain information that identifies 
the event that set the channel adapter initial selection 
level 3 interrupt. This type of interrupt request may be 
set by: 

• The completion of an initial selection sequence 

• The detection of a system reset sequence 

During a normal initial selection sequence, the initial 
selection interrupt bit (byte O, bit 0) is set. The 
remaining bits give supplementary information, or indicate 
certain reset and error conditions. The bits of this 
register have the following meaning: 

0 

1 

Meaning 

0 Initial selection interrupt 
l !Interface disconnect 
2 !Selective reset 
3 !Channel bus out check 
4 !Emulation subchannel operation 
5 !Stacked initial status 
6 !Status byte cleared 

I 7 !System reset 

I 0-71 CNot used) 

Byte O, Bit 0: Initial Selection Interrupt 

This bit, when on, indicates that normal initial selection 
sequence has occurred. The I/O device address and the I/O 
command byte may be determined by an input X'l'. If this 
bit is on, indicating a normal initial selection sequence, 
all other bits of this register should be off, with the 
possible exception of the ESC selection bit (byte O, bit 
4). 

If byte O, bit 0 is off, it indicates that the interrupt 
request was due to the detection of an unusual condition 
as defined by the remaining bits of the register. 

Byte O, Bit 1: Interface Disconnect 

This bit, when on, indicates that the channel adapter 
level 3 interrupt request was caused by the detection of 
an interface disconnect sequence Chalt I/0) during initial 
selection. The addressed subchannel can be determined via 
an input X' l' . 

Byte O, Bit 2: Selective Reset 

This bit, when on, indicates that the channel adapter 
level 3 interrupt request was caused by the detection of a 
selective reset sequence during initial selection. The 
addressed subchannel can be determined via an input X'l'. 

Byte O, Bit 3: Channel Bus Out Check 

This bit, when on, indicates that the channel adapter 
level 3 interrupt request was caused by the detection of 
bad (even) parity on the I/O channel interface bus out 
when the channel I/O command byte was presented during 
initial selection. The addressed subchannel can be deter
mined via an input X'l'. 

Byte Ot Bit 4: Emulation Subchannel Operation 

This bit, whQn on, indicates that the channel adapter 
initial selection address and command register CX'l') 
contains an ESC address. 

If the bit is off, register X'l' contains the NSC address. 

Byte O, Bit 5: Stacked Initial Status 

This bit~ when on, indicates that the channel adapter 
lev~l.3_ tnterrupt_request was caused by the completion of 
an 1n1t1al selection sequence in which the initial status 
byte presented to the channel has been stacked. The 
addressed subchannel and I/O command can be determined by 
an input X' l' . 

The initial status byte stacked indication can occur in 
the following situations: 

ESC CBYTE O, BIT 4 ON): The ESC status byte, prepared by 
the control ~rogram for a given subchannel, was presented 
to the host in response to an ESC test I/O command issued 
to the same subchannel. However, the status was stacked 
(not accepted) by the host. 

NSC CBYTE O, BIT 4 OFF): The NSC status byte, prepared by 
the program, was presented to the host during an initial 
selection sequence, but was stacked Cnot accepted) by the 
host. As a result, a channel adapter initial selection 
level 3 interrupt request is set. 

Byte O, Bit 6: Status Byte Cleared 

The interpretation of this bit depends on the state of 
byte O, bit 4. 

NSC CBYTE O, BIT 4 OFF): The NSC status byte, prepared by 
the program, has been transferred to the host during an 
initial selection sequence. Thus, the NSC status byte has 
been cleared, resulting in a channel adapter initial 
selection level 3 interrupt request. 

ESC CBYTE O, BIT 4 ON): The channel adapter initial selec
tion level 3 interrupt request results from the completion 
of an initial selection sequence in which a Test I/O to an 
ESC subchannel was serviced, and TIO status had previously 
been set up for that subchannel. The subchannel that was 
serviced, and the status that was presented, can be deter
mined by an input X'B'. 
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Byte O, Bit 7: System Reset 

This bit, when on, indicates that a system reset sequence 
has occurred on the channel, causing the channel adapter 
to reset. All other bits obtained by an input X'O' are 
automatically zero. 

Note: ~ince a system reset may occur at any time, all 
indications of previous channel sequences that have not 
yet been serviced are lost . 

OUTPUT X'O' CRESET INITIAL SELECTION> 

An output X'O' resets all the initial selection hardware 
latches and also the channel adapter level 3 interrupt 
request resulting from an initial selection sequence. As 
this instruction performs a function, the bit settings of 
the register are not used. 

Note: An output X'O' does not reset a system reset condi
tion, nor the resulting channel adapter level 3 interrupt 
request. 

INPUT X'l' (INITIAL SELECTION ADDRESS AND COMMAND) 

The input X'l' bits are set by the channel adapter hard
ware with the address and the command received fro~ the 
channel. 

The bits of the register have the following meaning: 

IBytelBitsl Meaning 

I 0 I 0-1 I Address byte bits 0-7 

! 1 I o-7 ! I/O command byte bits 0-7 

OUTPUT X'l' CINITIAL SELECTION ADDRESS AND COMMAND) 

An output X'l' allows the program to set registQr X'l' 
with an initial selection address and command for diagnos
tic purposes only. 



Register X'2'(Part 1 of 3) 
INPUT X'2' <DATA/STATUS CONTROL) 

The Input X'2' register is used to identify the event<s> 
that caused a channel adapter data/status level 3 inter
rupt. 

Note: If a system reset sequence occurs before an input 
X'2', the bits that define the cause of the interrupt 
request, and the interrupt itself, are reset. 

The bits of this register have the following meaning: 

f ByteTBit Meaning 

t-:--f- O Outbound data transfer sequence I u I 1 I Inbound data transfer sequence 
I 2 !Status transfer sequence 

I I 3 !Emulation subchannel = 1 I I 4 Channel end presented 
I 5 !Channel stop/interface discon-

1 I nect 
I I 6 !Suppress out monitor interrupt l j 7 !Program requested interrupt 

f 
1 I ~ 

I I 4 
I I s 
I I 6 

I I 7 

Channel bus out check 
Selective reset 
Suppress out 

!Stacked ending status 
!Priority outbound service 
!Residual byte count 
!Residual byte count 
!Residual byte count 
I 

Bvte O, Bit 0: Outbound Data Transfer Seguence 

This bit, when on, indicates that the channel adapter 
data/status level 3 interrupt was caused by the ending of 
an outbound (3725 to host) data transfer sequence. If 
this bit is on, byte o, bit 1 should be off. On a block 
multiplex channel, byte O, bit 2 may also be on if the 
block is the last data block. 

In PIO mode, byte 1, bits 5-7 indicate the residual byte 
count. 

ESC: If the transfer is over an emulator subchannel (byte 
O, bit 3 on), an input X'3' should be executed to deter
mine the address of the subchannel. 

Byte Q, Bit 1: Inbound Data Transfer Seguence 

This bit, when on, indicates that the channel adapter 
data/status level 3 interrupt was caused by the ending of 
an inbound (host to 3725) data transfer sequence. If this 
bit is on, byte O, bits 0 and 2 should both be off. 

In PIO mode, byte 1, bits 5-7 indicate the residual byte 
count. The data bytes transferred from the host processor 
may be obtained by executing Input X'4' and X'S'. 

ESC: If the transfer is over an emulator subchannel (byte 
o, bit 3 on), an input X'3' should be executed to deter
mine the address of the subchannel. 

Byte O, Bit 2: Status Transfer Seguence 

This bit, when on, indicates that the channel adapter 
data/status level 3 interrupt was caused by ending of a 
status transfer sequence. If this bit is on, byte O, bits 
0 and 1 should both be off. 

ESC: If the transfer is over an emulator subchannel (byte 
O, bit 3 on), an input X'3' should be executed to deter
mine the address of the subchannel over which the transfer 
occurred, and to obtain the status that was presented. 

Byte O, Bit 3: Emulation Subchannel = 1 

ESC <BYTE O, BIT 3 OH): The transfer sequence defined by 
byte Q, bits 0-2 was performed on the ESC subchannel using 
the ESC address, and the status in the case of a status 
transfer. Address and status are taken from the ESC 
address and status register CX'3'). 

HSC <BYTE O, BIT 3 OFF): The transfer sequence defined by 
byte O, bits 0-2 was performed on the native subchannel 
using the assigned hardware address. For a status trans
fer, the status was taken from the HSC status register 
CX'6'>. 

Byte O, Bit 4: Channel End Presented 

This bit applies only to a native subchannel working with 
a block multiplex or selector channel. For all other 
combinations, it is not used. 

Note: When this bit is on, byte O, bit- 1, or byte O, bits 
0 and 2 are also on. 

When tho bit is on, it indicates that the hardware has 
presented, or has tried to present, a channel end status 
to the host during a data transfer. A level 3 interrupt 
request is set up at the same time. 

The hardware 'channel end' is presented when the CCU 
program sets up an outbound (3725 to host) data transfer 
sequence and a status transfer sequence at the same time 
(output X'2', byte O, bits 0 and 2 both on), and the data 
transfer to the host occurs normally. 

The hardware 'channel end' is also presented during any 
data transfer sequence if the host issued a channel stop. 

Byte O, Bit 5: Channel Stop/Interface Disconnect 

This bit when on, indicates that during a data transfer 
sequence: a channel stop or interface disconnect Cha~t . 
I/0) sequence has occurred. The CCU program 7annot d1st1n
guish between these. The transfer sequence 1s.en~ed. The 
residual byte count is greater than zero, and 1nd1cates 
the number of bytes that were not transferred. 

The residual byte count is contained in register X'2', 
byte 1, bits 5-7 for PIO operations, and in register X'C', 
byte 1, bits 0-7 for AID operations. 

The bit, when on, may also indicate that an interface 
disconnection (halt I/0) occurred during a status transfer 
sequence. 

Bvte O, Bit 6: Suppress Out Monitor Interrupt 

This bit, when on, indicates that the channel adapter 
data/status level 3 interrupt was set because the 'sup
press out' tag line was found to be inactive. The program 
signals the channel adapter to monitor for the inactive 
condition of 'suppress out' by executing an output X'7' 
with the set suppress out monitor interrupt bit (byte O, 
bit 0) set to 1. 

Byte O, Bit 7: Program Reguested Interrupt 

This bit, when on, indicates that the channel adapter 
data/status level 3 interrupt was set because the program 
requested an interrupt at level 3 by executing an output 
X'7' with byte 1, bit 1 set to 1. An output X'2' should 
be executed to reset this bit and the resulting channel 
adapter data/status level 3 interrupt ~equest. 

Byte 1, Bit 0: Channel Bus Out Check 

This bit, when on, indicates that durjng an inbound Chost 
to 3725) data transfer sequence, a bad (even) parity 
condition was detected on bus out during the transfer of a 
data byte. The transfer sequence is terminated. The byte 
that was transferred with bad parity may be located by 
examining the residual byte count. The residual byte 
count is contained in register X'2', byte 1, bits 5-7 fcir 
PIO operations, and in register X'C', byte 1, bits 0-7 for 
AID operations. 

Bvte 1, Bit 1: Selective Reset 

This bit, when on, indicates that a selective reset 
sequence occurred during the transfer. 

Byte 1, Bit 2: Suppress Out 

This bit, when on, indicates that the 'suppress out' t~g 
line on the channel was active at the time that the input 
X'2' was executed. 

Byte 1, Bit 3: Stacked Ending Status 

This bit, when on, indicates that during a final status 
transfer sequence, the status byte was not accepted by the 
channel, and was stacked. 

ESC: The status byte that was presented can be examined by 
executing an input X'3'. 

Chapter 12. Channel Adapter 12-030 



Register X'2' (Part 2 of 3) 

Byte 1, Bit 4: Priority Outbound Service 

This bit, when on, indicates to the autoselect mechanism 
that the channel adapter with the priority outbound level 
3 interrupt has the highest priority and will be selected 
with an input X'F'. 

Byte 1, Bits 5-7: Residual Byte Count 

These bits apply only to PIO operations. They contain the 
residual byte count for an inbound or outbound data trans
fer sequence. The residual byte count is the number of 
bytes that were not successfully transferred. 

Note: For AIO operations, the residual byte count can be 
obtained by executing an input X'C'. 

OUTPUT X'2' (DATA/STATUS CONTROL) 

Output X'2' is used to control the operation of the chan
nel adapter. An output X'2' also resets the program 
requested interrupt and suppress out monitor bits. It 
should be issued only if a level 3 channel a8apter initial 
selection interrupt has been set. 

The bits of the register have the following meaning: 

IBytelBit 

I o I o 
I I 

I I 1 

I I : 
I I ; 
I I 6 

I 7 

Meaning 

Set/reset outbound data 
transfer sequence 

Set/reset inbound data 
transfer sequence 

Set/reset status transfer 
sequence 

Set/reset ESC operation 
Set/reset PIO mode 
Reset initial selection inter

rupt 
Reset data/status interrupt 
CNot used) 

1 0 Set monitor for circle B 
1 I CNot used) 
2 ISet monitor for 2848 ETX 
3 !Set suppressible status 
4 !Priority outbound service 
5 !Request byte count 
6 !Request byte count 
7 !Request byte count 

Byte O, Bit 0: Set/Reset Outbound Data Transfer Seguence 

This bit, when on, sets the outbound data transfer bit and 
causes the channel adapter to initiate an outbound (3725 
to host) data transfer sequence. 

If the bit is off, it resets the channel adapter outbound 
data transfer sequence bit. 

HSC: If the transfer is over the native subchannel (byte 
O, bit 3 off), it is initiated using the assigned HSC 
address, 

ESC: If the transfer is over an emulator subchannel (byte 
O, bit 3 on), it is initiated using the address contained 
in register X'3'. 

Byte O, Bit 1: Set/Reset Inbound Data Transfer Seguence 

This bit, when on, sets the inbound data transfer bit and 
causes the channel adapter to initiate an inbound Chost to 
3725) data transfer sequence. 

If this bit is off, it resets the channel adapter inbound 
data transfer sequence bit. 

In PIO mode, byte 1, bits 5-7 indicate the residual byte 
count. The data bytes transferred from the host may be 
obtained by executing input X'4'and input X'S'. 

ESC: If the transfer is over an emulator subchannel (byte 
O, bit 3 on), an input X'3' will indicate the address of 
the subchannel. 

Byte O, Bit 2: Set/Reset Status Transfer Seguence 

This bit, when on, sets the status transfer bit and causes 
the CA to initiate a status transfer sequence. If the bit 
is off, the CA status transfer sequence "bit is reset. 

NSC: If the transfer is over the native subchannel (byte 
O, bit 3=0) the transfer is initiated using the assigned 
HSC address and the HSC status byte (from register X'6 1 ). 

The NSC status remains available until it is accepted by 
the channel. Byte O, bits 0 and 2 may be on together; the 
CA hardware then presents a CE status to the channel. 

ESC: If the transfer is over an emulator subchannel (byte 
O, bit 3 on), an input X'3' gives the address of the 
subchannel over which the transfer occurred and the status 
that was presented. When the status is presented to the 
channel, the 'ESC TIO status available' latch is reset. 

If the status is stacked, the ESC address and the status 
that was stacked are moved by hardware to the ESC TIO 
address and status byte register X'B' at the same time, 
the ESC TIO status available latch is set. When the 
status is presented to the channel, the 'ESC TIO status 
available' latch is reset. If the status is stacked, the 
ESC address and the status that was stacked are moved by 
hardware to the ESC TIO address and status byte register 
CX'B'). At the same time, the 'ESC TIO status available' 
latch is set. 
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Byte O, Bit 3: Set/Reset ESC Operation 

ESC CBYTE O, BIT 3 ON): The transfer sequence defined by 
byte O, bits 0-2 is initiated on the ESC subchannel using 
the ESC address and the status, in the case of a status 
transfer. Address and status are taken from the ESC 
address and status register CX'3'). 

NSC CBYTE O, BIT 3 OFF): The transfer sequence defined by 
byte O, bits 0-2 is initiated on the native subchannel 
using the assigned hardware address. In the case of a 
status transfer, the status is taken from the HSC status 
register CX'6'). 

Byte O, Bit 4: Set/Reset PIO Mode 

PIO.MODE CBYTE O, BIT 4 ON): The data transfer sequence 
defined by byte O, bit 0 or 1 is executed in PIO mode with 
program intervention required every 4 bytes. The request 
b~te count is taken from byte 1, bits 5-7 while byte 1, 
bits 0 and 2 enable certain special control functions. 
The transfer byte count in register X'C' is not used for 
PIO ope;-ations. 

AID.MODE CBYTE O, BIT 4 OFF): The data transfer sequence 
defined by byte O, bit 0 or 1 is executed in AIO mode 
using the cycle steal mechanism. Byte 1, bits 5-7 are not 
used. The request byte count and the special control 
functions are taken from register X'C'. 

Byte O, Bit 5: Reset Initial Selection Interrupt 

This bit, when on, causes the channel adapter to reset all 
the initial selection hardware latches and also the chan
nel adapter level 3 interrupt request resulting from an 
initial selection sequence. This bit does not reset a 
system reset condition, nor the resulting channel adapter 
level 3 interrupt request. 

Byte O, Bit 6: Reset Data/Status Interrupt 

This bit, when on, causes the channel adapter to reset the 
following bits in the data/status control register Cinput 
X'2'): 

• Channel stop/interface disconnect (byte O, bit 5) 

• Channel bus out check (byte 1, bit 0) 

• Selective reset (byte 1, bit 1) 

• Stacked ending status (byte 1, bit 3) 

The channel adapter data/status level 3 interrupt is also 
reset. In addition, if one of the transfer bits (byte O, 
bits 0-2) is on. the channel adapter hardware also raises 
the 'request in' channel interface tag line in order to 
initiate the transfer sequence. 



Register X'2'(Part 3 of 3) 

Bvte 1, Bit 0: Set Monitor for Circle B 

This bit turns on the monitoring for the circle B charac
ter on inbound data transfer only. If tha bit is off, tha 
monitoring is reset. 

Byte 1, Bit 2: Set Monitor for 2848 ETX 

This bit turns on tha monitoring for the 2848 'ETX' char
acter on inbound data transfer only. If the bit is off, 
the monitoring is resat. 

Byte 1, Bit 3: Set Suppressible Status 

This bit is set after a status has been stacked on the 
channel to inhibit a status transfer to the host as long 
as 'suppress out' is active. 

Byte 1, Bit 4: Priority Outbound Service 

This bit applies only to outbound (3725 to host) opera
tions. When on, the bit forces an outbound data transfer 
sequence to the autoselection logic. 

When the priority outbound sequence is completed, the 
channel adapter with the priority outbound level 3 will 
have thP. highest selection priority. 

Byte 1, Bits 5-7: Request Byte Count 

These bits apply to PIO operations only. For AIO opera
tion, they are ignored. They are used to indicate the 
number of bytes to be transferred to or from the host. A 
minimum of 4 bytes can be transferred at one time. 
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Registers X'3' X'4' X'S' 
' ' 

INPUT/OUTPUT X'3' CESC ADDRESS AND STATUS BYTE> 

Register X'3' contains the following information: 

• When transferring data to or from the channel, byte 0 
contains the address to be used by the ESC. Byte 1 is 
not used. 

• When transferring status information to the channel, 
byte 0 contains the address to be used by the ESC. 
Byte 1 contains the status. 

An input/output X'3' should be issued only if a level 3 
channel adapter data/status interrupt has been set, and 
prior to informing the channel adapter that an ESC 
data/status transfer is required. 

The bits of the register h~ve the following meaning: 

Byte 

0 

1 

Bit Meaning 

0-7 ESC address byte bits 

0 IESC: 
1 I ESC: 
2 IESC: 
3 IESC: 
4 I ESC: 
5 IESC: 
6 I ESC: 
7 I ESC: 

Attention 
Status modifier 
Control unit end 
Busy 
Channel end 
Device end 
Unit check 
Unit exception 

0-7 

INPUT/OUTPUT X'4'AND X'5' CDATA BUFFER) 

Registers X'4' and X'5' hold data during data transfers in 
either direction between the channel adapter and the host 
channel. The way in which these registers are used 
depends on whether the buffers are being loaded in PIO or 
AIO mode. 

The bits of the register have the following meaning: 

Register X'4' (Data Buffer Bytes 1 and 2, 
or 5 and 6) 

IBytelBitl Meaning 

I o lo-7IData buffer byte l/5 bits 0-7 

I 1 I 0-71 Data buffer byte 2/6 bits 0-7 

Register X'5' CData Buffer Bytes 3 and 4, 
or 7 and 8) 

Byte Bit Meaning 

0 0-7 Data buffer byte 3/7 bits 0-7 

1 0-7 Data buffer byte 4/8 bits 0-7 

Note: Bytes 5-8 are used for diagnostic purposes only 

Program-Initiated Operation CPIO) 

Note: To transfer data in PIO mode, bit 4 of register 
X'2' must be set to 1. 

Four single-byte buffers are used for data transfer, 2 
bytes Cl and 2) being contained in register X'4', and two 
bytes (3 and 4) In register X'5'. 

INBOUHD OPERATION: During an inbound operation (host to 
3725: byte O, bit 1 of register X'2' is on), the four 
buffers are loaded by the channel adapter hardware. When 
the 4 bytes have been loaded, a data/status level 3 inter
rupt occurs. The data can then be accessed by using input 
X'4' and X'5'. 

Notes: 

1. 

2. 

After power on, the buffers must be loaded via the 
output X'4' and X'5' commands to prevent parity 
errors when reading. 

Before an input X'4' and X'S', the residual byte 
count in register X'2' should be examined: 

Buffer byte 1 contains valid data if the residual 
count is less that the requested transfer count 
(issue input X'4'>. 

Buffer byte 2 contains valid data if the residual 
count is at least 2 less than the requested transfer 
count (issue input X'4') 

Buffer byte 3 contains valid data if the residual 
count is at least 3 less that the requested transfer 
count (issue input X'4' and X'5'). 

Buffer byte 4 contains valid data only if the residu
al count is 0 and a 4-byte transfer was requested 
(issue input X'4' and X'5'). 

OUTBOUND OPERATION: During an outbound operation C3725 to 
host), the four buffers are loaded by the program using 
the output X'4' and X'S' instructions. Byte O, bit 0 in 
the data/status control register CX'2')-must then be set 
to start the transfer. When the four data bytes have been 
transferred across the channel, the hardware causes a 
data/status level 3 interrupt to ask for four more bytes 
to be loaded into the buffers. 

Note: To ensure data integrity, the request byte count 
contained in byte 1, bits 5-7 of register X'2' must be 
consistent with the number of data bytes loaded into the 
data buffers. 
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Adapter-Initiated Operation CAIO) 

In AIO mode, two 8-byte buffers are used alternately for 
data transfer. 

They are called the A and B data buffers. Loading and 
unloading the buffers is done entirely by hardware. 
Program intervention is never required during normal oper
ation. The two buffers are switched between the CCU and 
the channel adapter: 

• During a host write operation, one data buffer is 
loaded by the channel adapter hardware while the other 
is emptied by the CA/CCU cycle steal mechanism. 

• During a host read operation, one data buffer is load
ed by the CA/CCU cycle steal mechanism while the other 
is emptied by the channel adapter hardware. 

The A or B data buffers can also be accessed without cycle 
stealing. The A or B data buffers must first be selected 
via the A or B data buffer diagnostic bit in the NSC 
status/control register (output X'3', byte O, bit 6). If 
the bit is off, the A data buffer is selected. If it is 
on, the B data buffer is selected. The input/output 
X'4/5' can then access bytes 1-4 directly, and bytes 5-8 
by first setting on the diagnostic storage mode bit in the 
NSC status/control register (output X'6', byte o, bit 6). 
The following table explains this process: 

lrnstruction I Diag Storage Mode Bit 
I I Off On 

I IOH/IOHI x. 4, I Bytes Bytes 
I I 1 and 2 5 and 6 

I IOH/IOHI x, s, .I Bytes Bytes 
I I 3 and 4 7 and 8 



Register X'6' 

INPUT X'6' CNSC STATUS/CONTROL> 

Register X'6' contains the current NSC status byte. 

The bits of the register have the following meaning: 

Byte I Bit Meaning I 
0 I 0 CA switched to interface B I 

I 1 CA switched to interface A I 12-7 CNot used) 

1 I 0 NSC: Attention I 
I 1 NSC: Status modifier I 
I 2 NSC: Control unit end I 
I 3 NSC: Busy I 
I 4 NSC: Channel end I 
I 5 NSC: Device end I 
I 6 NSC: Unit check I 
I 7 NSC: Unit exception I 

Byte O, Bit 0: CA Switched to Interface B 

This bit, when on, indicates that the channel adapter is 
switched to interface B. Byte O, bit 1 cannot be on at 
the same time. 

Note: The execution of an output X'6' with byte O, bit 1 
set to 1 also makes this bit active. 

Byte O, Bit 1: CA Switched to Interface A 

This bit, when on, indicates that the channel adapter is 
switched to interface A. Byte O, bit 0 cannot be on at 
the same time. 

Note: The execution of an output X'6' with byte O, bit 0 
set to 1 will also make this bit active. 

Byte 1, Bits 0-7: NSC Status Byte 

These are bits that were set into the NSC status register 
with an output X'6', when a hardware status was stacked. 
The bits have the usual meaning of the device status byte. 

OUTPUT X'6' CNSC STATUS/CONTROL> 

Register X'6' is used to set the current status of the 
NSC. This status is gated over the channel interface 
during NS~ status transfer sequences. It is also used to 
set certain conditions in the adapter. 

An output X'6' should be executed before signaling to the 
channel adapter that an NSC final status transfer sequence 
is required, if the status byte has not been previously 
given to the channel adapter. When the status byte has 
been given previously to the channel adapter but has been 
stacked by the channel, it need not been given again. 

An output X'6' should only be executed when an initial 
selection, data/status, or program-controlled interrupt is 
set. After the NSC final status transfer sequence occurs, 
the status byte provided by this output is presented to 
the channel. 

An output X'6' should also be used when presenting an 
asynchronous (attention) status, or when presenting the 
final status byte ending a channel I/O command on the NSC. 

The bits of the register have the following meaning: 

Meaning 

Set force A busy 
Set force B busy 
Force error 
Diagnostic storage mode 
CNot used) 
Check the checkers 
A/B data buffer diagnostic 
Reset to neutral state 

Set HSC: Attention 
Set NSC: Status modifier 
Set NSC: Control unit end 
Set NSC: Busy 
Set NSC: Channel end 
Set NSC: Device end 
Set NSC: Unit check 
Set NSC: Unit exception 

Byte O, Bit 0: Set Force A Busy 

I 
model 

When on, this bit forces interface A of a TPS to the busy 
state, and sets interface B into the long-term allegiance 
state. 

Byte O, Bit 1: Set Force B Busy 

When on, this bit forces interface B of a TPS to the busy 
state, and sets interface A into the long-term allegiance 
state. 

Byte O, Bit 2: Force Error 

When on, this bit forces errors on the channel interface 
and driver/receiver cards for checking purposes. 

It should be used only after the channel adapter has been 
disabled. 

Byte O, Bit 3: Diagnostic Storage Mode 

When on, this bit sets the diagnostic storage mode latch. 
This allows the input/output instructions X'4' and X'S' to 
access bytes S to 8 of the data buffer, instead of bytes 1 
to 4. Turning the bit off resets the diagnostic storage 
mode latch and the X'4' and X'S' instructions revert to 
accessing data bytes 1 to 4. 

Byte O, Bit S: Check the Checkers 

This bit is used along with force error (byte O, bit 2) to 
verify the functioning of the channel adapter checking 
circuits. 

Byte O, Bit 6: A/8 Data Buffer Diagnostic Mode 

This bit is used to select either buffer A or buffer B. 
If bit=l, buffer B is selected. If bit = O, buffer A is 
selected. 

Byte O, Bit 7: Reset to Neutral State 

When on, this bit returns the channel adapter to the 
neutral state from the long-term allegiance state. 

Byte 1, Bits 0-7: Set NSC Status Byte 

The bits are used as for the device status byte. 
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Register X'7'(Part 1 of 2) 

INPUT X'7' <CHANNEL ADAPTER CONDITION) 

Register X'7' contains information mainly concerning the 
enable/disable status of the channel adapter interfaces 
for all the CAs. 

CAs 1 to 4 can be equipped with TPSs, and therefore have 
interfaces A and B. CAs 5 and 6 cannot be equipped with 
TPSs, and therefore have only interface A. 

Byte Bit Meaning 

0 0 CAS enabled 
1 (Not used) 
2 CA6 enabled 
3 <Not used) 
4 <Not used) 
5 NSC address active 
6 PIO mode 
7 <Not used) 

1 0 CAl interface A enabled 
1 CAl interface B enabled 
2 CA2 interface A enabled 
3 CA2 interface B enabled 
4 CA3 interface A enabled 
5 CA3 interface B enabled 
6 CA4 interface A enabled 
7 CA4 interface B enabled 

Byte O, Bit 0: CA5 Enabled 

This bit is set on by the channel hardware when CA5 is 
enabled. It is reset when CAS is disabled. 

Byte O, Bit 2: CA6 Enabled 

This bit is set on by the channel hardware when CA~ is 
enabled. It is reset when CA6 is disabled. 

Byte O, Bit 5: NSC Address Active 

This bit is set by hardware: 

• When NSC is initially selected by accepting a command 

• When an output X'2' with the bit status transfer 
sequence (byte O, bit 2) set is executed. 

The bit remain~ active until 'device end' status is 
accepted for this command. 

The bit is reset when NSC 'device end' status is accepted 
by the host channel ~n a NSC final st~tus transfer. 

Byte O, Bit 6: PIO Mode 

When on, this bit indicates that the last output X'2' set 
PIO data transfer mode, and all data transfers will be 
carried out in PIO mode until this bit is reset. When 
off, this bit indicates AIO mode. 

Byte 1, Bit 0: CAl Interface A Enabled 

This bit is set on by the channel hardware when interface 
A of CAl is enabled and reset when it is disabled. 

Byte 1, Bit 1: CAl Interface B Enabled 

This bit is set on by the channel hardware when interface 
B of CAl (equipped with a TPS) is enabled. 

Byte 1, Bit 2: CA2 Interface A Enabled 

This bit is set on by the channel hardware when interface 
A of CA2 is enabled and reset when it is disabled. 

Byte 1, Bit 3: CA2 Interface B Enabled 

This bit is set on by the channel hardware when interface 
B of CA2 (equipped with a TPS> is enabled. 

Byte 1, Bit 4: CA3 Interface A Enabled 

This bit is set on by the channel hardware when interface 
A of CA3 is enabled and reset when it is disabled. 

Byte 1, Bit 5: CA3 Interface B Enabled 

This bit is set on by the channel hardware when interface 
B of CA3 (equipped with a TPS) is enabled. 

Byte 1, Bit 6: CA4 Interface A Enabled 

This bit is set on by the channel hardware when interface 
A of CA4 is enabled and reset when it is disabled. 

Bvte 1, Bit 7: CA4 Interface B Enabled 

This bit is set on by the channel hardware when interface 
B of CA4 (equipped with a TPS> is enabled. 
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OUTPUT X'7' CCHANNEL ADAPTER CONTROL> 

Output X'7' is recognized by all channel adapters. The 
main function of the register is to select one of the six 
channel adapters: 

• 
• 

Either for the duration of the instruction 

Or until the channel adapter selection is changed, 
either by autoselection, or by another X'7'. 

An output X'7' is also used to control channel adapter 
operations by setting/resetting control latches. The 
register is as follows: 

Byte Bit Meaning 

0 0 Enable autoselection 
1 Disable autoselection 
2 Select CA addressed by bits 4-6 
3 Execute output on CA addressed by bits 4-6 
4 Channel adapter address bit 0 
5 Channel adapter address bit 1 
6 Channel adapter address bit 2 
7 Channel adapter reset 

1 0 Set suppress out monitor 
1 Set pgm requested interrupt 
2 Reset CA interrupt level 1 checks 
3 Reset system reset/NSC address active 
4 Set allow channel interface enable CA and Bl 
5 Set ESC operational 
6 Set ESC command free 
7 Set allow channel interface disable CA and B) 

Byte O, Bit 0: Enable Autoselection 

When on, this bit enables the autoselection mechanism for 
all channel adapters. 

Byte O, Bit 1: Disable Autoselection 

When on, this bit disables the autoselection mechanism for 
all channel adapters. 

Byte O, Bit 2: Select CA Addressed by Bits 4-6 

When on, this bit causes the addressed channel adapter to 
be selected for all subsequent channel operations. The CA 
selected before execution of the output X'7' with byte O, 
bit 2 on, remains selected after the Output X'7' is 
completed (see note). 



Register X'7'(Part 2 of 2) 
Byte o. Bit 3: Execute Output on CA Addressed by Bits 4-6 

When on, this bit allows a particular channel adapter 
(addressed by byte O, bits 4-6) to be temporarily selected 
for the purpose of changing any of the bits in its regis
ter C see note). 

Note: If one of the installed CAs has already been 
selected, either by autoselection or by an Output X'7', 
bits 2 and 3 may both be off. If no CA has been selected, 
either bit 2 or bit 3 must be on, and a valid CA address 
must be contained in bits 4-6. 

Byte Or Bits 4-6: Channel Adapter Address Bits 

These bits form the address of the channel adapters 
selected by byte O, bits 2 or 3, either temporarily, or 
for subsequent input or output X'X'. The three bits are 
decoded as follows: 

Byte 0 
Bit Channel 

4 5 6 Adapter 

0 0 0 1 
0 0 1 2 
0 1 0 3 
0 1 1 4 
1 0 0 5 
1 0 1 6 

Note: If an attempt is made to communicate with unin
stalled channel adapter, the CCU hardware times out and 
sets the 'PIO halt remember' latch in register X'D'. All 
channel adapters raise a level 1 interrupt request. 

Byte O, Bit 7: Channel Adapter Reset 

This bit causes a power on reset of the channel adapters. 
It should be set only when the channel interface is disa
bled, or if channel adapters are hung up at the interface. 

Byte 1, Bit 0: Set Suppress Out Monitor 

When on, this bit causes the channel adapter to monitor 
for the inactive state of the tag line 'suppress out'. 
When this condition is detected, the channel adapter rais
es a level 3 interrupt request, and sets 'suppress out 
monitor interrupt' CX'2' byte O, bit 6), which may be read 
by an Input X'2'. 

Byte 1, Bit 1: Set Program Reguested Interrupt 

When on, this bit causes a channel adapter data/status 
interrupt request, and sets 'pgm requested interrupt' 
CX'2', byte O, bit 7), unless one of the following condi
tions is present: 

• 
• 

• 
• 

A data/status transfer sequence has been initiated . 

The host is initiating an initial selection sequence 
on the channel. 

Chaining is indicated. 

A TPS is presenting 'device end' in response to a 
'busy' status. 

When the condition ends, the level 3 data/status interrupt 
request is set. 

Byte lr Bit 2: Reset CA Interrupt level 1 Checks 

When on, this bit causes the channel adapter to reset all 
CA level 1 check latches, which in turn causes the level 1 
request to drop. 

Byte 1, Bit 3: Reset System Reset/NSC Address Active 

When on, this bit causes the channel adapter to reset 
'system reset' CX'O' byte 0 bit 7) and 'NSC active' CX'7' 
byte 1 bit 5). If the channel adapter level 3 interrupt 
request is due to the detection of a system reset 
sequence, this bit must be used to reset 'system reset' 
and the level 3 interrupt request. 

Byte 1, Bit 4: Set Allow Channel Interface Enable CA and 
ll 

When on, this bit causes the channel adapter to set the 
'allow channel interface enable' latch for both interfaces 
A and B. When the 'enable interface A' and/or 'enable 
interface B' signals are sent to the CA from the control 
panel, the appropriate interface(s) become enabled when 
all channel interface conditions are satisfied. 

Note: After power-on reset, the control program must 
execute an X'7' with this bit on, before the 
enable/disable switches on the control panel have any 
effect. 

Byte 1, Bit 5: Set ESC Operational 

When on, this bit causes the channel adapter to make ESC 
addresses operational. 

Byte 1, Bit 6: Set ESC Command Free 

When on, this bit causes the channel adapter to reset the 
'ESC co~mand active' latch. This latch is set when the 
channel edapter hardware detects an initial selection 
sequence to an ESC address. When the latch is reset, it 
indicates that the ESC part of the channel adapter is free 
of commands. Because the channel adapter cannot disable 
the interface before the ESC is free of commands, this bit 
must be set by the program whenever it detects the channel 
adapter to be free of ESC commands. If the latch was set 
by an initial selection sequence, the channel adapter does 
not disable the interface. 

Byte lr Bit 7: Set Allow Channel Interface Disable CA and 
ll 

When on, this bit causes the channel adapter to set the 
'allow channel interface disable' latch for both interfac
es. This latch overrides the channel adapter 
enable/disabl~ signals when: 

• The channel adapter is free of commands. 

• Ho chaining is specified. 

• Ho initial selection is in progress. 

Bits 7 and 4 are mutually exclusive. 
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Registers X'B' and X'C' 
INPUT/OUTPUT X'B' CESC TEST I/O ADDRESS AND STATUS) 

The X'B' register contains the test 
and the test !/O status in byte 1. 
by either output X'B' or stacking a 
ESC. 

The register layout is as follows: 

Byte Bit Meaning 

0 0-7 ESC TIO address byte bits 

1 0 ESC TIO: Attention 
1 ESC TIO: Status modifier 
2 ESC TIO: Control unit end 
3 ESC TIO: Busy 
4 ESC TIO: Channel end 
5 ESC TIO: Device end 
6 ESC TIO: Unit check 
7 ESC TIO: Unit exception 

I/O address in byte O, 
The register is loaded 
final status on the 

0-7 

INPUT X'C' <CYCLE STEAL MODE CONTROL> 

The X'C' is use~ in AIO mode. It contains the various CS 
controls for the AIO operation. 

The register layout is as follows: 

Byte Bit Meaning 

0 0 SYN monitor control latch 
1 DLE remember control latch 
2 USASCII monitor control latch 
3 EeCDIC monitor control latch 
4 CNot used) 
5 CHot used) 
6 CHot used) 
7 CHot used) 

1 0-7 Residual byte count 

Byte O, Bit 0: SYN Monitor Latch 

This bit is only used in host to controller BSC operation. 
It indicates that four SYN characters have been detected 
in the data stream. 

Byt~ O, Bit 1: DLE Remember Control latch 

This bit is used only in host to controller BSC operation. 
It indicates the state of the 'DLE remember' latch. This 
latch is set by the .channel adapter hardware each time a 
DLE character is detected in the data stream, and is reset 
by the following character if it is NOT a OLE character, 
otherwise the latch stays set. If the last character in 
the operation is the DLE character, the latch stays set, 
and the following instruction will find this bit on. 

Byte O, Bit 2: USASCII Monitor Control Latch 

This bit is used only in host to controller BSC operation. 
It indicates that the channel adapter checked for USASCII 
characters during the last transfer sequence. 

Byte O, Bit 3: EBCDIC Monitor Control Latch 

This bit is used only in host to controller BSC operation. 
It indicates that the channel adapter checked for EBCDIC 
control characters during the last transfer sequence. 

Byte 1, Bits 0-7: Residual Byte Count 

This byte contains the number of byte transfers NOT trans
ferred during the last transfer sequence, and represents 
the difference between the number requested and the number 
effected. Normally it should be zero. · 

OUTPUT X'C' CCYCLE STEAL MODE CONTROL) 

The output X'C' register is used in AIO mode. It contains 
various cycle steal controls in byte O, and the residual 
byte count in byte 1. 

The bits of the register have the following meaning: 

Byte Bit Meaning 

0 0 SYN monitor control latch 
1 DLE remember control latch 
2 USASCII monitor control latch 
3 EBCDIC monitor control latch 
4 CNot used) 
5 CNot used) 
6 CNot used) 
7 CNot used) 

1 0-7 Request byte count 

Byte O, Bit 0: SYN Monitor Control latch 

This bit is used only on BSC inbound Chost to 3725) opera
tions. When on, it sets the 'SYN monitor' latch. It 
causes the hardware to monitor the data coming from the 
host for SYN characters. If four consecutive SYN charac
ters are detected in the incoming data stream, the data 
transfer is terminated, and a channel adapter data/status 
level 3 interrupt is requested. The 'SYN monitor control' 
latch is reset when any non-SYN character is detected. 

When the bit is off, the 'SYN monitor control' latch is 
reset, ~nd SYN monitoring is stopped. 
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Byte O, Bit 1: DLE Remember Control latch 

This bit is used only on BSC inbound (host to 3725) opera
tions and is used to restore the state of the 'OLE remem
ber control' latch at the start of a new transfer 
sequence. This is to continue the test for the start of 
transparent mode. (See "Control Character Recognition", 
that follows, for use of this bit.) 

Byte O, Bit 3: EBCDIC Monitor Control Latch 

This bit is used only on BSC inbound (host to 3725) opera
tions. When on, it indicates that monitoring for certain 
EBCDIC control characters is to be carried out by the 
channel adapter hardware. CSee "Control Character Recog
nition", that follows, for use of this bit.) 

Byte 1, Bit 0-7: Request Byte Count 

This byte contains the count of the number of bytes that 
are to be transferred to or from the host. 



Register X'D' 
INPUT X'D' CCA LEVEL 1 INTERRUPT CHECK> 

The input X'D' register bits are set by hardware with the 
various checks that can cause a level 1 interrupt. 

The bits of the register have the following meaning: 

0 

1 

Meaning 

0 IOC bus parity error 
1 Internal bus parity error 
2 CCIH card check 
3 <Hot used) 
4 CHIN card check 
5 Address compare error 
6 Initiate service latch ungated 
7 <Hot used) 

0 Output exception check 
1 PIO halt remember latch 
2 Cycle steal halt remember latch 
3 Bus-in check interface A 
4 Ground fault error 
5 Bus-in check interface B 
6 CADR card check interface A 
7 CADR card check interface B 

Byte O, Bit 0: IOC Bus Parity Error 

This bit, when on, indicates that a bad parity has been 
detected on the IOC bus between the CCU and the channel 
adapter. If the error was detected on data transferred 
from the CCU to the channel adapter, this bit is set on. 

This bit does not cause a level 1 interrupt request. 

Byte O, Bit 1: Internal Bus Paritv Error 

This bit, when on, indicates that a bad parity h~s been 
detected between the CHIN card and the CCIH card. 

Byte O, Bit 2: CCIH Card Check 

This bit, when on, indicates that a hardware failure has 
been detected on the CCIH card. Four different hardware 
failures may cause this check~ 

• IOC bus parity error in inbound Chost to 3725) opera
tions 

• Internal bus parity error on outbound (3725 to host) 
operations 

• l/O command decoder failure 

Note: If an invalid CA register is accessed CX'8', 
X'9', or X'A'), the I/O decoder will fail and cause 
this check. In this case, there is a program check. 

• Byte counter failure 

Byte O, Bit 4: CHIH Card Check 

This bit, when on, indicates that a hardware failure has 
been detected on the CHIN card. 

Byte O, Bit 5: Address Compare Error 

This bit, when on, indicates that the program has 
addressed an emulator subchannel that is outside the 
plugged address range. 

Byte O, Bit 6: Initiate Service Latch Ungated 

This bit indicates that an initial selection has been 
made, or is in the process of being made, on this channel 
adapter. 

Byte 1, Bit 0: Output Exception Check 

This bit, when on, indicates that the channel adapter 
hardware has detected an invalid output. Outputs, with 
the single exception of output X'7', are not allowed 
during a data/status transfer. 

Notes: 

1. An output X'B' will cause an output exception check 
unless it is performed during an initial select 
interrupt. 

2. This bit does not cause a level 1 interrupt. 

Byte 1, Bit 1: PIO Halt Remember Latch 

This bit, when on, indicates that the CCU has detected an 
error during an input/output operation, and has activated 
the 'halt' signal on the interface. 

This bit does not cause a level 1 interrupt request. 

Byte 1, Bit 2: Cvcle Steal Halt Remember Latch 

This bit, when on, indicates that the CCU has detected an 
error during cycle stealing, and has activated the 'halt' 
signal on the interface. 

This bit does not cause a level 1 interrupt. 

Byte 1, Bit 3: Bus-In Check Interface A 

This bit, when on, indicates that a hardware failure has 
occurred on the channel adapter internal bus path during a 
data or address transfer to the host. The condition was 
detected on interface A. 

Byte 1, Bit 4: Ground Fault Error 

This bit is set if the CA detects that a bus in line or 
t~g in line (except for 'select in') is at ground poten
tial when the line is attempting a logical 1 voltage. The 
CCU attempts to reset the error using output X'7' with 
'reset CA interrupt level l' (byte 1, bit 2), and tests if 
a reset took place using input X'D' instructions. 

Byte 1, Bit 5: Bus-In Check Interface B 

This bit, when on, indicates that a hardware failure has 
occurred on the channel adapter internal bus path during a 
data or address transfer to the host. The condition was 
detected on interface B. 

Byte 1, Bit 6: CADR Card Check Interface A 

1. A hardware failure has been detected on the interface 
A driver/receiver card. 

2. A hardwar~ failure has been detected in the bus-in or 
tag-in interface drivers. 

Byte 1, Bit 7: CADR Card Check Interface B 

1. A hardware failure has been detected on the interface 
B driver/receiver card caused by a parity error on 
the CHIH card during an inbound (host to 3725) data 
transfer. This parity error is detected when the bus 
out check is inactive, but the channel interface card 
detects bad parity on data transferred from the bus 
out register. 

2. A hardware failure was detected in the I/O interface 
drivers. 

Note: Byte O, bit 0 and byte 1, bits 1-2 do not cause a 
channel adapter level 1 interrupt request to the CCU. 
Instead, the channel adapter forces an IOC bus error, the 
IOC bus hardware in the CCU requests a level 1, indicated 
by CCU input instructicn X'7E' byte O, bit 7 set on with a 
further definition of the IOC bus error in CCU register 
X'76'. The channel adapter input register X'D' can then 
b~ accessed to determine the cause of the interrupt. 
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Registers X'E' and X'F' 

IHPUT X'E' CCA LEVEL 1 IHTERRUPT REQUESTS) 

This command indicates which CAs have a level 1 interrupt 
request pending. This register holds information on all 
the CAs. 

The bits of the register have the following meaning: 

Byte Bit Meaning 

1 
0 0 CA5 LI interrupt request 

1 I <Not used) 
2 I CA6 L1 interrupt request 
3 I Any CA ll interrupt request I 
4 !Channel adapter address bit 0 I 5 !Channel adapter address bit 1 
6 !Channel adapter address bit 2 I 7 I <Not used) 

1 0 CAl l1 interrupt request 
1 I <Hot used) 
2 I CA2 ll interrupt request 
3 I <Hot used) 
4 I CA3 ll interrupt request 
5 I mot used) 
G ICA4 Ll interrupt request 
7 I mot used) 

Byte O, Bits 4-6: Channel Adapter Address Bits 

These bits identify the currently selected channel adapter, 
as for output X'7'. 

INPUT X'F' CCA LEVEL 3 INTERRUPT REQUESTS) 

The X'F' register indicates which channel adapter is 
currently selected, and the status of its level 3 inter
rupts. 

An input X'F' also initiates an autoselection in the chan
nel adapters. When an input X'F' is executed, the channel 
adapter with the highest level 3 priority is selected. 

Note: If an input X'F' is performed, the level 3 inter
rupt for the resultant selected channel adapter must be 
reset before the autoselect mechanism will allow a new 
channel adapter to select via another input X'F'. 

The latch is reset by: 

• An output X'O' 

• An output X'2' with byte 0, either bit 5 or 6 set to 1 

• An output X'7' with byte 1, bit 3 set to 1 (for system 
reset only) 

• An output X'B' 

CFor full description of the autoselection mechanism, see 
"Channel Adapter Selection" page 12-065.) 

The bits of the reg)ster have the following meaning: 

Byte 

0 
I 

I 1 

Bit Meaning 

0 <Hot used) 
I 1 ITPS installed 
I 2 I Selected CA initial selection 
I I level 3 interrupt request I 
I 3 !Selected CA data/status level 31 

I interrupt request 
II 4 Channel adapter address bit 0 I 

5 !Channel adapter address bit 1 I 
I 6 !Channel adapter address bit 2 

1 7 I Olot used) . 

I 0-71 <Hot used) 

Byte O, Bit 1: TPS Installed 

This bit, when on, indicates that the currently-selected 
channel adapter is equipped with a TPS. 

Byte O, Bit 2: Selected CA Initial Selection L3 Interrupt 
Reguest 

This bit, when on, indicates that the currently-selected 
channel adapter has an initial selection level 3 interrupt 
request pending. 
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Byte O, Bit 3: Selected CA Data/Status L3 Interrupt 
Request 

This bit, when on, indicates that the currently selected 
channel adapter has a data/status level 3 interrupt 
request pending. 

Byte O, Bits 4-6: Channel Adapter Address Bits 

These bits identify the current by selected channel adap
ter, as for output X'7'. 



CA Functional Partitioning and Selection 
Note: For the jumper locations on the logic cards listed 
below, refer to Chapter 4. 

CCIN Card 

IOC bus buffer 
IOH/IOHI input output decoder 
IOC bus tag and command verification 
CA data/control storage and controls 

'

CA internal bus gating 
Autoselection logic 
CA internal timing 

IAIO (cycle steal> controls 
Ch~nnel ~urst length control and 

JUmper1ng 
!Residual byte count 
I 

CHIN Card 

ESC address jumpering 
Data in/data out jumpering 
Channel tag controls 

!Channel clock timing 
!Channel data/status control 
!Channel data buffer 
!Channel command decodes 

CADR Card 

HSC address jumpering 
!Select out/select in jumpering 
!Channel drivers and receivers 

CVTL Card 

Miscellaneous timing and control logic 

CHANNEL ADAPTER SELECTION 

Although there may be up to six channel adapters 
~nstalled, the control program can perform channel adapter 
1nput and output on only one channel adapter at a time. 
In order to do so, the control program must first select 
that channel adapter. Two methods are available: 

• Output X'7' 

• Autoselection 

OUTPUT X'7' 

As explained in "Accessing Channel Adapter Registers",, 
page 12-016, the IOH and IOHI instructions are used to 
access the channel adapter registers. These two 
instructions do not contain an explicitly defined channel 
adapter address, but are performed on the selected channel 
adapter. In order to perform channel adapter input and 
output, the first IOH or IOHI issued must be a CA output 
X'7' with the applicable select bits set. The following 
is a description of the CA output X'7' using an IOH or 
IOHI. 

Input/Output CIOH) 

IOH Halfword Instruction: 

0 1 3 4 5 7 8 15 

Io R2 0 Rl 0 1 0 1 0 0 0 0 

I 
v 

Register R2: 

0 1 3 4 5 7 8 11 12 14 15 

lo o o o 1 o o o xx xx o o o x I 

Bit 4=1, indicates a channel adapter IOH 

Bits 8-11=0111, indicate a CA output X•7• 

Bit 15=0, indicates an output 

Register Rl: 

0 1 2 3 4 5 6 7 8 15 

Ix x 1 o x x x x x x x x x 

Bit 2=1, indicates select CA addressed by bits 4-6 

Bits 4-6= 000 select CAil 
001 select CA#2 
010 select CAlt3 
011 select CAi4 
100 select CAll5 
101 select CAll6 

Refer to "Channel Adapter Input/Output Registers" for a 
definition of the bits that may be 0 or 1, indicated by x. 

Input/Output Immediate CIOHI) 

First halfword of IOHI: 

0 4 5 7 8 11 12 14 15 

Io 0 0 0 0 R 0 1 1 1 0 0 0 0 

Second halfword of IOHI: 

0 4 5 7 8 11 12 14 15 

Io 0 0 0 1 0 0 0 0 0 0 x I 

Bit 4=1, indicates a channel adapter IOHI 

Bi ts 8-11=0111, indicate a CA output X•7• 

Bit 15=0, indicates an output 

Register R: 

0 1 2 3 4 5 6 7 8 15 

Ix x 1 0 x x x x x x x x x 

The bit definition of R of an IOHI is the same as the bit 
definition of Rl of an IOH. 

AUTOSELECTION 

Note: Refer to the channel adapter troubleshooting 
section for detailed autoselection timing, signal propa• 
gation, and signal description. 

The autoselection hardware is a mechanism by which the 
channel adapter with the highest priority level 3 inter
rupt will become selected when a CA input X'F' is executed 
via an IOH or IOHI instruction. 

When a CA level 3 interrupt occurs, the control program 
needs to select the channel adapter with the interrupt in 
order to service it. By using a CA input X'F' via an IOH 
or IOHI instruction, the channel adapter with the level 3 
interrupt will become selected and the currently selected 
channel adapter will deselect. In addition, if more than 
one channel adapter has a level 3 interrupt pending, the 
channel adapter with the highest priority will be 
selected. The level 3 interrupts are listed below by 
priority order from highest to lowest. 

Priority outbound data transfer 
Outbound data transfer 
Initial select 
Inbound data transfer 
Any other data/status interrupt 
(for example, PI, or stacked status) 
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CA Enabling/ Disabling, Interrupt Requests and Control Characters 

CA ENABLING/DISABLING 

Note: Refer to the "Channel Adapter Troubleshooting", 
starting on page 12-800, for detailed routing of the 
enable and disable signals. Refer to page 6-010 for an 
illustration of the panel showing the enable/disable 
switches. 

The channel interface for each channel adapter must be 
enabled before communication can take place with a host 
channel that the channel adapter is attached to. Switches 
located on the control panel control the enabling and 
disabling of the. channel interfaces. 

Notes: 

1. Setting the switches on the control panel in the 
enable position will not enable a channel adapter 
unless a CA output X'7' with byte 1, bit 4 on has 
been issued, using an IOH or IOHI instruction to the 
channel adapter being enabled. In addition, an 
output X'7' with byte 1, bit 5 on must be executed to 
enable the ESC addresses. 

2. If a channel adapter has a TPS and is attached to a 
loosely-coupled host, or hosts, only one interface 
may be enabled at a time on the channel adapter 
affected. 

LEVEL 1 INTERRUPT REQUESTS 

When an error condition is detected in the CA, a bit is 
set in the CA level 1 interrupt check bit register X'D' to 
indicate the type of error: 

Byte Bit Meaning 

0 0 PIO bus parity error* 
1 Internal bus parity error 
2 CCIN card check 
3 CHot used) 
4 CHIN card check 
5 Address compare error 
6 Initiate service latch ungated 
7 CHot used) 

1 0 Output exception check * 
1 PIO ha! t remember latch * 
2 Cycle steal halt remember latch * 
3 Bus in check interface A 
4 Ground fault error 
5 Bus in check interface B 
6 CADR card check interface A 
7 CADR card check interface B 

The CA raises a level 1 interrupt request for all CA 
errors (except for those marked by an*). These errors 
combine to cause an IOC bus check, which raises a level 1 
interrupt request to the CCU. 

LEVEL 3 INTERRUPT REQUESTS 

A C~ ra!ses a level 3 interrupt request to the CCU by 
act~vat1ng IOC bus byte 1, bit 0 when the I/O is not 
act1ve. There are two types of level 3 interrupt request: 

1. CA initial selection request 

2. Data/status transfer request 

An initia~ selec~ion interrupt request may be determined 
by executing an input.X'O'. A data/status interrupt 
request may be determ1ned by executing an input X'2'. 

CONTROL CHARACTER RECOGNITION 

Certai~ control characters from the host channel are 
r~cog~ized ~Y the ~A,hardware, which sets corresponding 
bit~ in_regist~r X C . The control program modifies its 
monitoring action according to these bits. 

Name EBCDIC ASCII 

Circle B 3D 
2848 ETX 03 
DLE 10 10 or 90 
STX 02 02 or 82 
ETB 26 17 or 97 
ETX 03 03 or 83 
SYN 32 16 or 96 

Circ~e B monitoring is started by an output X'2' with byte 
1, bit 0 on and 2848 ETX with byte 1, bit 2 on. BSC EBCD
IC and ASCII DLE, STX, ETB and ETX monitoring are initi
a~ed by a output X'C' with byte O, bit 2 or 3 on. Both 
bits.cannot be set at the same time. SYN monitoring 
requires output X'C' byte O, bit 0 to be on along with 
either byte O, bits 2 or 3. 

For a Circle B, 2848 ETX, EBCDIC or ASCII ETB or ETX, the 
CA hardware does not accept any further data from the host 
af~er receiving the C?ntrol character, and sets a CA level 
3 interrupt request with channel stop indicated in regis
ter X'2'. 

When a DLE is immediately followed by an STX, the CA 
resets all monito~ing for EBCDIC or ASCII characters. The 
DLE STX sequence indicates that BSC transparency mode has 
been activated. In transparency mode, data may be sent 
that has the same bit pattern as a control chnracter 
which is why monitoring must be stopped. ' 

~f a DLE is the last character received before a level 3 
1nterrupt occurs due to the CA byte count reaching zero, 
the CA ha~dware sets the DLE remember bit in register X'C' 
byte_O, b!t 1. When the control program initiates the 
continuation of the command, this bit must be set with an 
output X'C'. If the first character received is an STX, 
the CA resets control character monitoring. 

Fou: consecutive SYN characters received at the start of 
an inbound transfer cause a level 3 interrupt request and 
set the channel stop condition X'2' byte O, bit 5. Any 
non-SYN character resets monitoring for SYH characters. 
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Two-Processor Switches (Part 1 of 2) 

TWO-PROCESSOR SWITCH CLOOSELY-COUPLED HOST ATTACHMENT> 

Note: This information does not apply to the 3725 Model -2-.-

The term "loosely-coupled" means either: 

a. Two separate hosts each running its own access 
method CTCAM/VTAM) with each host attached to an 
interface of a CA with a two-processor switch, or 

b. A single host running different access methods, 
one access method associated with one interface 
of a CA via a two-processor switch, and the other 
access method associated with the other interface 
of the same CA. 

When running in a loosely-coupled environment, only one of 
the interfaces may be enabled. The following figure shows 
this environment. 

VTAM 

TCAM Host 2 

VTAM 
1---
TCAM 

OR 

Host 

Interface A 

~::O 0 0 0 0 
Interface B 

2 3 4 

~:::O D D 
Enable -

~ VTAM-Associated with 3725 CA 

/ 

~ ,,,,----- TCAM-Associated with 3725 CA 

/ 

TWO-PROCESSOR SWITCH CTIGHTLY-COUPLED/ALTERHATE PATH HOST 
ATTACHMENT> 

The term "tightly-coupled" is defined as two hosts in a 
multihost system both using the same access method CTCAM 
or VTAM) to access both interfaces of a CA having a 
two-processor switch. Either host can access the CA. 

Alternate path attachment is a single access method in a 
single host having access to both interfaces of a CA that 
is equipped with two-processor switch. With alternate 
path, if the access method issues a start I/O over one 
channel, and that channel is busy with another device, the 
start I/O can then be issued over the alternate channel. 

Note: More than one access method can operate in tight
ly-coupled or alt~rnate path hosts, but only one can 
access both interfaces of a CA with a two-processor 
switch. 

When running in a tightly-coupled or alternate path envi
ronment, both CA interfaces can be enabled. The following 
figure shows this environment. 

Interface A 

2 3 4 5 6 

~:::O D D D D 
Interface B 

2 3 4 

LJ:::o D D 
Enable 

Enable 1trom Control Panel 
,......., Host 1 n l::eA -~ 

CADR-1A 

t i CA-1 1--VTAM I- Interface B CADR-18 u J (TPS-1) -
L- Host 2 

- - .QB_ -- - -- -- - - -- --
t--

TCAM Host 

TIGHTLY-COUPLED/ALTERNATE PATH HOST OPERATIONS 

In order to understand these operations, the following 
definitions are required: 

1. 

2. 

Neutral: The CA is not in communication with either 
interface, and no active commands exist in the CA. 

Switched: 
interface. 
addi"ti onal 
interface. 
substates: 

The CA is actively communicating with an 
If the CA is active with a command, all 

communication is to be done over this 
The switched state comprises three 

a. 

b. 

c. 

Short-term or instantaneous allegiance: The CA 
enters this state when it traps 'select out' 
during a channel-initiated sequence, or a poll 
during a control-unit-initiated sequence. _If the 
CA presents DE without Uni~ ~heck.CUC) d~r1~g 
initial selection, and cha1n1ng, 1s not 1nd1-
cated, the CA returns to the neutral state. 

Long-term or implicit allegiance: Th~ CA enters 
this state when accepting a command w1thout 
presenting DE, or when a Ho-Op is c~ained to the 
next command. This state lasts unt1l the CA 
presents DE without UC to the_channel. The CA 
remains switched to the same 1nterface thro~gh
out. If chaining is not indicated, and DE 1s not 
stackeu, the CA returns to the neutral state. 

Contingent allegiance: This state is an exten
sion of long-term allegiance. When a command 
ends with a UC status (because of some error), 
the CA enters this state, even though ~E is 
presented to the command. The CA rema1ns 
switched to the same interface, and does not 
return to neutral. The host, on receiving the UC 
status, issues a sense command to determine the 
cause of the error. The CA returns to neutral 
when receiving a command other than Ho-Op or Test 
1/0. 

The following table summarizes the various states of alle
giance . 
State Substate Meaning 

Neutral Ho allegiance 

Switched short-term Initial select seq 
present a sync status 
present tagged DE 

long-term Service out during 
initial select seq 
except No-Op 

contingent UC status presented to 
host during init sel 
or final status 

Return 
Neutral At command end wHh DE 

acceptance and no 
chaining. 
DE accepted or stacked 
after busy. 
A sync status accepted 
or stacked. 
Command other than No-Op 
or Test 1/0 in 
contingent state. 
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Two-Processor Switches (Part 2 of 2) 

New ending statuses to the host are as follows: 

1. Normal tagged status: This status is presented to 
the host in response to an initial selection command. 
The CA remains switched in longterm allegiance to the 
interface until the control program presents the 
normal ending status tagged for that interface. 

2. Tagged DE status: When the CA has presented a busy 
status to an interface because the other was in long
term or contingent state, that interface presents DE 
status to the host when the CA returns to the neutral 
state. This DE status is tagged for that interface 
by the hardware to clear the busy status previously 
presented to the host. The tagged DE status frees 
the host so that it can issue the next command. 

3. Untagged asynchronous status. When operating with 
tightly-coupled processors, the control program can 
present asynchronous status to the host to initiate 
a command. This occurs when the CA is in the neutral 
state with no commands active. 

'Request in' is raised to both interfaces, and both 
interfaces compete for service. The first channel ta 
poll the CA wins. Acceptance of the status causes a 
level 3 interrupt request, and the CA returns to 
neutral. If the channel stacks the status, the CA 
returns to neutral and interrupts the control 
program. The untagged asynchronous status is then 
re-offered to both interfaces by the CA whe~ the 
interrupt is serviced by the control program. 

PRESENTATION OF STATUS 

Although the CA has two channel interfaces, simultaneous 
operation of both interfaces is impossible. Therefore, 
when the CA is switched to one interface, they cannot both 
operate simultaneously. The other interface refuses all 
channel-initiated sequences. When the CA is in long-term 
or contingent allegiance on one interface, The other 
interfaces present the status X'00' to the channel. When 
'select out' is trapped by the non-switched interface, it 
raises 'status in' and presents X'lO'. The host channel 
res·ponds by dropping 'hold out' or 'select out' and 
'address out', thereby disconnecting the interface. The 
host does not issue further commands until a tagged DE 
status is received. This status is presented when the 
active CA interface returns to the neutral stnte. The CA 
hardware raises 'request in' and presents the DE status. 
If the DE status is stacked instead of accepted, the CA 
hardware automatically tries to represent the status, 
independently of the control program. 

EFFECT OF SYSTEM RESET 

System Reset over Interface Having Allegiance 

~uring system reset, if the opposite channel polls the CA 
in.response to a.'request in' from some other control 
un1t, the result1ng. '~e~ect out' tag is bypassed. Simi
l~rly, ~ny channel-1n1t1ated initial selection sequence to 
elther 1nterface causes the CA to switch to that inter
face, to present the busy status, and to return to the 
neutral state. 

System Reset over Interface Not Having Allegiance 

When a system reset occurs on the interface not having 
allegiance, any pending tagged DE status is reset. The 
rest of the CA is not reset, and no level 3 initial 
selection interrupt request is made. 

System Reset when the CA is in Neutral 

~hen a system reset occurs on a neutral CA, only the pend-
1 ng tagged DE status is reset on the interface if any 
!h~ ~est of th~ CA.hardware is not reset, and ~o level.3 
in1t1al selection 1nterrupt request is made. 

N?te: If a system reset is presented to both interfaces 
~tmultaneously, the CA is completely reset, and a level 3 
interrupt request is made. 

EFFECT OF SELECTIVE RESET 

Selective Reset over Interface Not Having Allegiance 

A selective reset cannot occur on the interface not having 
allegiance. Therefore, the CA hardware is not reset, and 
no level 3 initial selectionlinterrupt request is made. 

Command from Host Channel 

CA State System Reset A System Reset B Select, Reset A 

Switched to A Reset all CADR A Reset tagged DE Reset Bus In & 
and CHIN hardware on CADR B Tag In & tagged 
Return to neut- DE status. 
ral state, and- Return to neu-
IS interrupt tral state, and 

IS interrupt 

Switched to B Reset tagged DE Reset all CADR B H.A. 
on CADR A. & CHIN hardware 

Return to neu-
tral state, <.1nd 
IS interrupt 

Neutral Reset tagged DE Reset tagged DE N.A. 
on CADR A on CADR B 

Simultaneous System Reset 

3725/3726 Maintenance Information Manual 12-076 

Selective Reset over Interface Having Allegiance 

When the CA recognizes ~he selective reset, it returns to 
the neutral state, and 1ssues a level 3 initial selection 
interrupt request. 

No hardware reset occurs, except for a tagged DE status 
caused by a previous busy status on the opposite inter
face. 

During the in~tial selection, if the opposite channel 
polls the ~A 1n response to 'request in' from some other 
control unit, the resulting 'select out' tag is bypassed. 

Similarly, if a channel-initiated initial selection 
seque~ce occurs on either interface, the CA switch~s to 
that interface, enters the short-term allegianca r~~te 
presents control unit busy X'70' as the in~tial-~f~~u~: 
and returns to the neutral state. 

Select, Reset B 

N.A. 

Reset Bus In & 
Tag In & tagged 
DE status. Re-
turn to neutral 
state, and IS 
interrupt 

N.A. 

When the CA recognizes the system reset, the CA is 
completely reset, ending any allegiance condition, and 
sets an initial selection interrupt request on level 3. 
However, if a DE status resulting from a previous busy 
status on the opposite interface is still pending, it is 
not reset. 

Resets all CHIN and both CADR IS = Initial selection 
hardware, and issues an IS 
interrupt request. 



CA Error Condition 
Any CA-detected error sets the appropriate bit on in 
register X'D'. 

IOC bus parity error, output exception check, PIO halt, 
and cycle steal halt do not cause CA level interrupts. 
Instead, the CA forces an IOC line error, the IOC bus 
hardware in the CCU requests a level 1 interrupt, indicat
ed by CCU Input X'7E' byte 0 bit 7 with a further defini
tion of the IOC bus error in CCU register X'76'. 

CA Input X'D' can be accessed to determine the cause of 
the interrupt. All other CA error conditions described 
cause level 1 interrupts. 

In X'D' Error Description Level 1 
Bit Interrupt 

0. 0 roe bus parity error No 
l Internal bus parity error Yes 
2 CCIN card check Yes 
4 CHIN card check Yes 
5 Address compare error Yes 
6 Initiate service latch ungated No 

1. D Output exception check No 
1 PIO ha! t remember latch No 
2 Cycle steal halt remember latch No 
3-5 Bus-in check CA and B) Yes 
4 Ground fault error Yes 
6-7 CADR card check CA and B> Yes 

There is no checking built into the CVTL card. 

The interrupt handler in the CCU: 

• 

• 

Determines the CA in error and the type of error by 
issuing: 

Input X'E' to find out which CA raised the level 1 
interrupt request 

Output X'7' to select the CA, if not selected 

Input X'D' to get type of CA error 

Completes the operation in progress by issuing: 

Output X'7' with byte 1, bit 2 (set pgm request 
interrupt) 

Output X'7' to reset the level 1 interrupt request 

Output X'3' to set the ESC status, or 

Output X'6' to set the NSC status 

Output X'2' to set the transfer status CCE, DE, 
UC> 

IOC Bus Parity Error 

This error is caused by bad parity on the IOC bus during 
byte 0 and byte 1 transfers. 

Internal Bus Parity Error 

This error is caused by bad parity on the internal bus Con 
the CCIN card, the CHIN card, or between the cards). 

CCIN Card Check 

This indicator is set for four different reasons: 

1. Inbound PIO parity error 

2. Internal bus parity error outbound 

3. I/O command decoder failure 

4. Counter failure 

CHIN Card Check 

This indicator is caused by bad parity on the interface 
bus within the CHIN card. 

Address Compare Error 

This error is caused by the CCU issuing an ESC address out 
of range for this CA. The CCU resets the error indication 
and the interrupt, and tries to restart the operation. 

Initiate Service latch Ungated 

This condition indicates that an initial selection has 
been made, or in the process of being made, on the channel 
adapter. 

Output Exception Check 

The CA checks for CCU output commands (except output X'7'> 
that may interfere with a host data or status transfer. 
Simila~ly, output X'B' is allowed only during initial 
selection or program-requested interruption. 

PIO Halt Remember Latch 

If the CCU detects an error during a PIO operation, it 
raises the halt tag line to stop the operation. The CA 
sets the PIO halt remember latch. 

Cycle Steal Halt Remember Latch 

If_ the CCU detects an.error during an AIO operation, it 
raises the halt tag line to stop the operation. The CA 
sets the CS halt remember latch. 

Bus-In Check CA and B> 

'Bus-in' parity is generated and checked during data 
transfers. Bad parity sets 'channel bus-in check' and 
stops the data transfer. 

~a~ ~arity during initial selection has no effect and 
in1t1al sel~ction terminates normally. Status transfers 
are not parity checked. 

Bad parity during the address part of a channel command 
has no effect, and the address sequence ends normally. 

Ground Fault Error 

If the CA detects that a 'bus in' line or •tag in' line 
Cexcept fo~ th~ 'select in' line) is at ground potential 
w~en the line is atte~pting? logical 1 potential, byte 1, 
bit 4 (ground fault) is set in input X'D'. The CCU 
a~tempts to reset the error by output X'7' with byte 1, 
btt 2 Creset_CA !nterrupt level 1), and tests if the reset 
took place with input X'D' commands. 

CADR Card Check CA and B) 

The 3725 interface drivers to the host are checked for the 
corr~ct ON and OFF conditions. These checks are performed 
continuously ?fter 3725 power on. Except for 'select in' 
~11 the 'tag in' and 'bus in' drivers are checked at the ' 
input Cba~e) of the fina~ transistor driver to the inter
face. Thi~ check point is compared with a point earlier 
1n the logic of the CADR card, and is not scopable. 
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Initial Selection (Part 1 of 2) 

During 'address out' time at the channel interface, an 
enabled CA compares the address on bus out against its own 
jumpered NSC address Cor jumpered ESC address if the ESC 
range is enabled). The CA traps 'select out' if the 
addresses match. The next command will be accepted 
unless a short busy sequence exits CX'70' status), and the 
CA normally causes a level 3 initial selection interrupt 
request to inform the control program. If the addresses 
do not match, 'select out' is propagated to the next CA. 

INITIAL STATUS TRANSFER 

Hote: For final status, see "Final Status" later in this 
chapter. 

The following tables show the status that is presented to 
the host channel during initial selection sequence. The 
status presented depends on the command. Unless otherwise 
stated, level 3 interrupt requests are not issued. 

The native subchannel CHSC) is active when initial status 
to an HSC command (except TIO and Ho~Op) has been accepted 
by the host but final status has not yet been presented, 
or when the HSC asynchronous status set up by the control 
program is pending. A TIO or Ho-Op does not cause the NSC 
to become active. The NSC does not become active if a 
channel bus out check occurs during the HSC command trans
fer, and the subsequent UC status (initial or final) is 
accepted by the host. 

Note: The CA returns busy X'lO' to the channel if it is 
already in long-term allegiance on the other interface. 

STACKED INITIAL STATUS 

Any initiel status (except for X'00') can be stacked in 
response to a command except TIO. When an initial status 
is stacked, the CA causes a level 3 interrupt request with 
input X'O' byte O, bit 5 on to inform the control program. 
The control program then reads the stacked status (hard
ware-generated) and presents the status as though it were 
a final status transfer Cas described under "HSC Final 
Status Transfer" and "ESC Final Status Transfer". If the 
ESC addresses are enabled, the control program sets up a 
'suppress out monitor' sequence as described under "ESC 
Stacked Final Status". 

ESC Initial Status Chart - Command to ESC Address 

CA Status CSee Notes 1 and 2) 

CA ESC status ESC status ESC status ESC status 
STATE not available available available available 

and IS or PI and command and command and IS or 
Command or sel rst to same ESC to different PI or sel 

address and ESC address rst 
not IS, not and not IS, 
PI and not not PI and 
sel rst not sel rst 

TIO 70 Available 70 70 
status CHote 3) 

Ho-Op 70 QC oc 70 
CHote 4) CHote 4) 

All other 70 00 00 70 
commands CHote 3) CHote 3) 
not 
listed 
above 

For explanation of notes, see HSC initial status table. 
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ESC status not 
available and 
not IS, not PI 
and not 
sel rst 

70 
(Note 3) 

oc 
CNote 4) 

00 
<Note 3) 



Initial Selection (Part 2 of 2) 

NSC Initial Status - Command to NSC Address 

CA Status (See Notes 1 and 2) 

CA Not active & Active & Active & Active & Not active, 
STATE IS or PI or status NCS status IS, PI & not NSC 

CTPS Op) sel rst & pending available & sel rst status 
Command not NSC not PI & & not NSC available 

status 
available 

TIO 10 70 

No-Op 10 70 

Sense 10 70 
Sense ID 
Read 

Write 
L•Jrite Br 

All 10 70 
other 
commands 
Not 
listed 
above 

All codes are in hexadecimal 
IS=initial selection 

Notes: 

1. Status codes: 

lO=busy 
OC=CE, DE 
08=CE 
70=CUE, M and Busy 

2. CA states: 

Active=NSC active. 

not sel rst 

70 Available 
status 
<Note 3) 

70 Available 
status 
+ busy 
<Note 4) 

70 Available 
status 
+ busy 
<Note 3) 

70 Available 
status 
+ busy 
CNote 3) 

IS=initial selection level 3 interrupt request. 
Pl=program interrupt on level 3. 

status and not 
available not PI, 

not sel 

70 00 

70 oc 
(Note 4) 

70 00 
CNote 3) 

70 08 
Olote 3) 

Sel Rst=data transfer selective reset (input X'2' byte 1, bit 1). 
CTPS Op)=Two-processor switch operation. 
Busy is present when the other interface is in long term allegiance. 
Pending status=Any other NSC pending status CCA is active). 

3. A level 3 interrupt occurs. 

4. A level 3 interrupt occurs only if the X'OC' status is started. 

IS, 
& 
rst 

Active & 
not NSC 
status 
available 
and not IS, 
not PI, & 
not sel rst 

10 

10 

10 

10 
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Data Transfer Sequences (Part 1 of 4) 
There are four possible data transfer sequences, depending 
on whether the transfer is to or from the host, and wheth
er the transfer is an adapter-initiated operation CAIO> or 
a program-initiated operation CPIO). AIO mode uses cycle 
stealing, but PIO mode does not. In addition, there are 
some minor differences between NSC and ESC modes of opera
tion. 

DATA TRANSFER IN AIO MODE CCYCLE STEALING> 

In AIO mode, two 8-bit data storage positions are used for 
data transfer. The CA starts data transfer in AIO mode by 
raising the line 'cycle steal request'. After all CAs 
have removed 'valid halfword' CVH) from the bus, the IOC 
sends 'cycle steal grant' CCSG>. The CA then puts the 
CSCW on the IOC bus with VH and PV (parity valid) on. 

The CSCW indicates where in main storage the data for this 
transfer starts. Once started, the operation continues 
until the CA tells the IOC to stop. 

The procedure for exchanging data between the IOC and the 
adapter is the same as for PIO mode, except for the last 
transfer. If the last transfer is for two bytes only, the 
CA sets 'end-of-chain' CEOC) instead of VH. If the last 
transfer is for one byte only, the CA sets the 'modifier' 
CM) bit as well as 'valid byte' CVB). When the IOC recog
nizes either EOC or M+VB, it terminates the data transfer. 

The two data storage positions are used in flip-flop mode: 
while one is being loaded, the other may be read, and 
conversely. 

Outbound Data Transfer Sequence in AIO Mode 

When responding to a read type I/O command from the host 
(data transfer from 3725 to host), the control program 
executes the following sequence of instructions: 

1. Output X'3n' Fixed Pointer Register Cn=O to 5) 

This instruction loads the CCU pointer address regis
ter X'3n' with the cycle steal data address for the 
CA. The 'n' corresponds to the CA address, as 
follows: 

'n' CAI 

0 1 
1 2 
2 3 
3 4 
4 5 
5 6 

2. Output X'3' ESC Address and Status Byte Register 

This instruction is for ESC operations only. It 
loads byte 0 of the X'3' with the emulation subchan
nel address for the data transfer. Byte 1 is not 
used. 

Note: This instruction is not required for NSC oper
ations as the assigned hardware NSC address is always 
used. 

3. Output X'C' Cycle Steal Mode Control Register 

This instruction loads the X'C' register with the 
transfer byte count. The byte count must be in the 
range 1 through 255. 

4. Output X'2' Data/Status Control Register 

This instruction loads the X'2' register with 
controls for the AIO transfer, as follows: 

Byte O, bit O=l means outbound transfer. 

Byte O, bits 1 and 2 must both be zero. 

Byte O, bit 3=1 if ESC operation, otherwise NSC 
operation. 

Byte O, bit 4=1 if PIO mode, otherwise AIO mode. 

Byte O, bit 5=1 means the control program has 
already recognized an initial selection sequence, 
and needs to reset the resulting CA initial 
selection level 3 interrupt request. 

Byte O, bit 6=1 resets all control latches used 
in the preceding transfer. 

Byte O, bit 7 and byte 1, bits 1-3 and bits 5-7 
must be set to zero. 

When the output X'2' instruction is executed, the CA hard
ware cycle steals bytes from the CCU storage, and sends 
them to the channel for transfer to the host. At 
completion of the transfer, the CA hardware raises a level 
3 data/status interrupt request to inform the control 
program that the transfer is complete. 

At the end of an outbound data transfer on the NSC, the CA 
hardware may present a CE status before the level 3 
data/status interrupt is generated. This CE status lets 
the CA disconnect from a block multiplex channel at the 
end of a transfer sequence, whether data or status. The 
output X'2' instruction should have byte O, bit 0 outbound 
and bit 2 status transfer both on, to present the hard
ware-generated CE status. The control program should 
include the CE status in the final status. If a hard
ware-generated CE has already been presented, the CA 
blocks the CE status set up by the control program. 

Note: After completion of the outbound cycle steal opera
tion, the CA fixed pointer register in the CCU (reg X'3x') 
cannot be used to determine from what CCU storage location 
the last data byte transferred over the channel was taken. 
Instead, the last data byte storage location can be deter
mined by using an Input X'C' and the initial setting of 
the fixed pointer register (reg X'3x'). 

5. Input X'2'-Data/Status Control Register 

For a data transfer sequence that has ended normally, 
the register is as follows: 

Byte O, bit O=l indicates outbound 

Byte O, bit 2=1 if the CE status was presented 

Byte O, bit 3=1 if ESC, 0 if HSC 

Byte O, bit 4=1 if CE status was sent to the 
channel. 
This bit may be stacked for use by the control 
program later. 

6. Input X'C' Cycle Steal Mode Control Register 

This instruction is used to 
count at data transfer end. 
transfer ended normally but 
otherwise. 

read the residual byte 
The count is zero if the 

may range up to 255 

If any unusual condition occurred during the trans
fer, the corresponding bit(s) are set in register 
X'2', and the residual byte count in X'C' represents 
the number of bytes HOT transferred. 

Inbound Data Transfer Sequence in AIO Mode 

When responding to a write type l/O command from the host 
(data transfer from host to 3725) the control program must 
execute the following sequence of instructions: 

1. Output X'3n' Fixed Pointer Register Cn=O to 5) 

This instruction loads the CCU pointer address regis
ter X'3n' with the cycle steal data address for the 
channel adapter. The 'n' corresponds to the address 
of the channel adapter: 

Channel 
'n' Adapter 

0 1 
1 2 
2 3 
3 4 
4 5 
5 6 

2. Output X'3' ESC Address and Status Byte Register 

This instruction is used for ESC operations only; it 
is not required for the NSC. It loads byte 0 of the 
ESC Address and Status Byte register with the 
emulation subchannel address to be used for the 
transfer. Byte 1 (status) is not used. 

Note: This instruction is not required for HSC oper
ations as the assigned hardware NSC address is always 
used. 

3. Output X'C' Cycle Steal Mode Control Register 

This instruction loads the register with the number 
of bytes to be transferred across the interface. The 
byte count must be in the range 1 through 255 CX'Ol' 
through X'FF'). The instruction also initializes the 
BSC character recognition hardware as follows: 

a. Byte 0, bit 0: Monitor for SYN characters 

b. Byte O, bit 1: Set the DLE remember latch 

c. Byte o. bit 2: Monitor for USASCII control char-
acters 

d. Byte O, bit 3: Monitor for EBCDIC control charac-
ters 
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Data Transfer Sequences (Part 2 of 4) 

4. Output X'2' Data/Status Control Regi~ter 

This instruction loads the data/status control regis
ter with the information needed to control the opera
tion, and starts the transfer. The bits of th1s 
register should be set as follows: 

Byte O, bit 1 must be set to 1 to ,ndicate an 
inbound data transfer sequence. 

Byte 0, bits 0 and 2 must both be set to 0. 

Byte o. bit 3 must be set to 0 to indicate NSC 
operation, or to 1 to indicate ESC operation. 

Byte 0, bit 4 must be set to 0 to indicate AIO 
operation. 

Byte O, bit S must be set to 1 if the control 
program has recognized an initial selection 
sequence and wants to reset the resulting channel 
adapter Initial Selection level 3 Interrupt 
Request; 

Byte O, bit 6 must be set to 1 in order to reset 
any hardware latches that were set during the 
last data or status transfer sequence. 

Byte O, bit 7, and byte 1, bits 0 through 7 must 
all be set to 0. 

When the output X'2' instruction is executed, lha channel 
adapter hardware obtains bytes from the channel adapter 
and cycle steals them to CCU storage. At the completion 
of the transfer, the channel adapter hardware raises a 
channel adapter data/status level 3 interrupt request to 
inform the control program that the transfer is complete. 

Note: After completion of the inbound cycle steal opera
tion, the CA fixed pointer register in the CCU (reg X'3x') 
cannot be used to determine where the last data byte 
received from the host was stored in CCU storage. Instead, 
the final storage location can be determined by using an 
Input X'C' and the initial setting of the fixed pointer 
register (reg X'3x'). 

S. Input X'2' - Data/Status Control Register 

For a data transfer sequence that ended normally, the 
bits of this register have the following status: 

Byte O, bit 1 is 1 indicating an inbound data 
transfer sequence. 

Byte O, bit 3 is 0 indicating an HSC operation, 
or 1 indicating an ESC operation. 

6. Input X'C' - Cycle Steal Mode Control Register 

This instruction is used to obtain the residual byte 
count at the end of the transfer. The residual byte 
count will be in the range 1 through 2SS CX'Ol' 
through X'Ff'), but will normally be zero if the 
transfer was successful. 

If any unusual ~onditions occurred during the t~ans
fer, such as channel stop, selective reset. or 1nter
face disconnect, the corresponding bit will have been 
found on when register X'2' was examined. Byte 1, 
bits 0 through 7.of register X'C' then indicate the 
number of bytes that were HOT transferred. 

The instruction also indicates the current status of the 
BSC recognition hardware as follows: 

Byte o, bit 0: .SYH monitor control latch 

Byte o. bit 1: DLE remember control latch 

Byte o, bit 2: USASCII monitor control latch 

Byte o. bit 3: EBCDIC monitor control latch 

DATA TRANSFER IN PIO MODE 

In PIO mode, four storage positions are used for data 
transfer. Bytes 0 and 1 are transferred between storage 
and register X'4' and bytes 2 and 3 are transferred 
between storage and X'S'. 

During an inbound operation Chost to controller) the 4 
bytes are loaded by the channel, then a level 3 
data/status interrupt request is made by the CA. The CCU 
then reads the 4 bytes using Input X'4' and Input X'S'. 
Befo~e executing the X'4' and X'S', the control program 
exam1nes the the residual byte count in input register 
X'2', and compares it to the requested byte count in 
output register X'2'. The data is valid if the following 
conditions are met: 

Data Storage Comparison between Residual and 
Position Requested Byte Count 

0 Residual < requested 
1 Residual at least 2 less than r·eque5t-· 

ed 
2 Residual at least 3 less than request-

ed 
3 Residual=O 

D~ring an outbound transfer (controller to host) opera
tion, the control program loads the four storage positions 
with 4 bytes using output X'4' and X'S'. The data trans
fer is started by the CA hardware when the control program 
sets 'outbound' CX'2' byte 0 bit 0). When the 4 bytes 
have been transferred to the channel, the CA hardware 
raises a level 3 data/status interrupt request to the 
control program to continue the data transfer. The 
control program verifies the requested byte count against 
the actual byte count~ and when the two are equal, stops 
the data transfer. · 

Outbound Data Transfer Sequence in PIO Mode 

When responding to a read type I/O command from the host 
(data transfer from 372S to host) the control program 
executes the following sequence of instructions: 

1. Output X'3' - ESC Address and Status Byte Register 

This instruction is used for ESC operati~ns only; it 
is not required for the HSC. It load~ byte 0 of the 
ESC address and status byte register with the 
emulation subchannel address to be used for the 
transfer. Byte 1 (status) is not used. 

Note: This instruction is not required for HSC oper
ations as the assigned hardware HSC address is always 
used. 
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2. Output X'4' - Data Buffer Bytes 1 and 2 

3. 

This instruction loads the first two bytes of the 
four-byte PIO buffer register in the channel adapter 
hardware. 

Output X'S' - Data Buffer Bytes 3 and 4 

This instruction loads the last two bytes of the 
four-byte PIO buffer register in the channel adapter 
hardware. 

4. Output X'2' - Data/Status Control Register 

This instruction loads the data/status control regis
ter with the information needed to control the opera
tion, and starts the transfer. The bits of this 
register should be set as follows: 

Byte O, bit 0 must be set to 1 to indicate an 
outbound data transfer sequence. 

Byte 0, bits 1 and 2 must both be set to 0. 

Byte o. bit 3 must be set to 0 to indicate NSC 
operation, or to 1 to indicate ESC operation. 

Byte o, bit 4 must be set to 1 to indicate PIO 
operation. 

Byte O, bit S must be set to 1 if the control 
program has recognized an initial selection 
sequence and wants to reset the resulting channel 
adapter initial selection level 3 interrupt 
request. 

Byte O, bit 6 must be set to 1 in order to reset 
any hardware latches that were set during the 
last data or status transfer sequence. 

Byte O, bit 7, and byte 1, bits 1, 3, and 4 must 
all be set to 0. 

Byte 1, bits S through 7 specify the number of 
bytes to be transferred. A maximum of four bytes 
may be transferred during any one sequence: 

Byte 1 
Bits 

s 6 7 Meaning 

0 0 1 1-byte transfer 
0 1 0 2-byte transfer 
0 1 1 3-byte transfer 
1 0 0 4-byte tra.nsfer 



Data Transfer Sequences (Part 3 of 4) 
Byte Multiplex Channel 

When the output X'2' instruction is executed, the channel 
adapter hardware notifies the channel that it needs 
service. It then reselects to the channel interface, 
identifies itself by gating its I/O device address to the 
channel bus in, sends the specified number of data bytes 
to the channel, and deselects from the channel. The chan
nel adapter hardware then raises a channel adapter 
data/status level 3 interrupt request to inform the 
control program that the transfer is complete. 

The control program should react by executing an Input 
X'2' instruction to determine the cause of the interrupt 
request. For a data transfer sequence that has ended 
normally, the bits of this register will have the follow
ing status: 

Byte O, bit 0 is 1 indicating an outbound data trans
fer sequence. 

Byte O, bit 3 is 0 indicating an HSC operation, or 1 
indicating an ESC operation. 

Byte 1, bits 5 through 7 indicate the residual byte 
count. It should be zero, indicating that all the 
requested bytes have been transferred. 

If any unusual conditions occurred during the transfer, 
such as channel stop, selective reset, or interface 
disconnect, the corresponding bit will be found on in 
register X'2'. Byte 1, bits 5 through 7 then indicate the 
number of bytes that were not transferred: 

Byte 1 
Bits 
5 6 7 Meaning 

0 0 1 1 byte not transferred 
0 1 0 2 bytes not transferred 
0 1 1 3 bytes not transferred 
1 0 0 4 bytes not transferred 

The byte multiplexor channel may be forced into burst mode 
by the channel adapter. The number of bytes per transfer 
is then determined by two jumpers set at installation 
time. Burst length is up to 4 bytes in PIO mode, and 8, 
16, 32, or 64 bytes in AIO mode. 

Block Multiplex or Selector Channel 

Only the NSC address can be used; the output X'3' instruc
tion is therefore not required. When the output X'2' 
instruction is executed, the channel adapter remains 
selected to the channel, the 'Select Out' and 'Operational 
In' tag lines remaining on for the whole selection time. 
The 'Service Out' tag is also on. The channel adapter 
hardware places the first byte of data on bus out and 
raises the 'Service In' tag. 

When the transfer is complete, the channel adapter hard
ware raises a data/status level 3 interrupt request to 
inform the control program of the result of the transfer. 
The control program should react by executing an input 
X'2' instruction, followed by the sequence Output X'4', 
output X'S', and output X'2' to transfer each byte to the 
channel. Each sequence of these three instructions is 
followed by a data/status level 3 interrupt. 

Transfer Termination 

At the end of an outbound data transfer on the HSC, and 
irrespective of the channel type, the hardware may present 
a Channel End status before the data/status level 3 inter
rupt is generated. This Channel End status is particular
ly useful to a block multiplex type channel, as it allows 
the channel adapter to disconnect from the channel at the 
end of the last transfer sequence, which should be for 
~oth a d~ta and status transfer. The last output X'2' 
1nstruct1on should have byte r, bits 0 (outbound data 
tr?nsfer sequence) and 2 (status transfer sequence) set to 
1 1n order to present the hardw~re-generated Channel End. 
The control program should include Channel End in the 
final status. If a hardware Channel End has already been 
presented, the channel adapter blocks the Channel End set 
up by the control program. 

Inbound Data Transfer Seguence in PIO Mode 

When responding to a write type I/O command from the host 
(data transfer from host to 3725) the control program 
executes the following sequence of instructions: 

1. Output X'3' - ESC Address and Status Byte Register 

This instruction is used for ESC operations only; it 
is not required for the NSC. It loads byte O of the 
ESC address and status byte register with the 
emulation subchannel address to be used for the 
transfer. Byte 1 (status) is not used. 

Note: This instruction is not required for HSC oper
ations because the assigned hardware HSC address is 
always used. 

2. Output X'2' - Data/Status Control Register 

This instruction loads the data/status control regis
ter with the information needed to control the opera
tion, and starts the transfer. The bits of this 
register should be set as follows: 

Byte o, bit 0 must be set to 0. 

Byte 0, bit 1 must be set to 1 to indicate an 
inbound data transfer sequence. 

Byte 0, bit 2 must be set to 0. 

Byte o, bit 3 must be set to 0 to indicate HSC 
operation, or to 1 to indicate ESC operation. 

Byte o, bit 4 must be set to 1 to indicate PIO 
operation. 

Byte O, bit 5 must be set to 1 if the control 
program has recognized an initial selection 
sequence and wants to reset the resulting channel 
adapter Initial Selection Level 3 Interrupt 
Request. 

Byte O, bit 6 must be set to 1 in order to reset 
any hardware latches that were set during the 
last data or status transfer sequence. 

Byte O, bit 7, and byte 1, bits 0 through 4 must 
all be set to 0. 

Byte 1, bits 5 through 7 specify the number of 
bytes to be transferred across the channel by 
this output X'2' instruction. A maximum of four 
bytes may be transferred during any one sequence: 

Byte 1 
Bits 
5 6 7 Meaning 

0 0 1 I-byte transfer 
0 1 0 2-byte transfer 
0 1 1 3-byte transfer 
1 0 0 4-byte transfer 
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Data Transfer Sequences (Part 4 of 4) 

1. Input X'4' - Data Buffer Bytes 1 and 2 

This instruction obtains the first two bytes of the 
4-byte PIO from the buffer register in the channel 
adapter hardware. 

2. Input X'S' - Data Buffer Bytes 3 and 4 

This instrutt1~n obtains the last two bytes of the 
4-byte PIO from the buffer register in the channel 
adapter hardware. 

Block Multiplex or Selector Channel 

Only the NSC address can be used; the Output X'3' instruc-. 
tion is therefore not required. When the Output X'2' 
instruction is executed, the channel adapter remains 
selected to the channel, the 'Select Out' and 'Operational 
In' tag lines remaining on for the whole selection time. 
The channel places the first byte of data on bus out and 
raises the 'Service Out' tag. The channP-1 adapter hard
ware accepts the byte of data from bus out and raises the 
'Service In' tag. When the transfer is complete, the 
channel adapter hardware raises a data/status level 3 
interrupt request to inform the control program of the 
result of the transfer. The control program should react 
to this interrupt in the same way as for the byte multi
plex channel. 
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Final Transfer Status/Sense Definition (Part 1 of 2) 
NSC FINAL STATUS TRANSFER 

When the control program has finished processing an NSC 
command, it presents the final status for that command by 
executing the following sequence of instructions: 

1. Output X'6': NSC Status/Control Register 

This instruction loads byte 1 of register X'6' with 
the status to be presented. 

2. Output X'2': Data/Status Control Register 

This instruction loads register X'2' with the infor
mation needed to control the operation, and starts 
the transfer. The bits of this register should be 
::;et as follows: 

.. 

Byte Bit Setting 

0 0 Off 
0 1 Off 
0 2 On 
0 3 Off 
0 4 Off 
0 5 On if ini ti ali zed 
0 6 On to reset hardware latches 
0 7 Off 

1 0-7 Off 

When the Output X'2' instruction is executed, the CA hard
ware transfers the NSC status from register X'6' to the 
channel. At the completion of the transfer, the CA hard
ware raises a data/status interrupt request on level 3 to 
inform the control program that the transfer is complete. 

The control program reacts by executing an Input X'2' 
instruction to determine the cause of the interrupt 
request. For a status transfer sequence that has ~nded 
normally, the bits of the register have the follow1ng 
status: 

•, Byte O, bit 2 is on (status transfer) 

• Byte O, bit 3 is off CNSC operation) 

NSC STACKED FINAL STATUS 

When an NSC final status is stacked, the hardware causes a 
CA data/status interrupt request level 3. The control 
program reacts to this request by executin~ an Input X'2' 
instruction to determine the cause of the 1nterrupt 
request, by examining the following bits: 

• 
• 
• 

Byte O, bit 2 Con = status transfer) 

Byte O, bit 3 (off= NSC operation) 

Byte 1, bit 3 Con = stacked ending status) 

The control program may now take one of the following 
options: 

1. Reinitiate the final status transfer Cif an ESC 
address is not enabled), or 

2. Set up suppress out monitor sequence Cif an HSC oper
ation) 

ESC FINAL STATUS TRANSFER 

When the control program has finished processing an ESC 
command, it presents the final status for the command by 
executing the following sequence: 

1. Output X'3' ESC Address and Status Byte Register 

This instruction loads X'3' with the I/O device 
address and its associated status. 

2. Output X'2' Data/Status Control Register 

Byte 

0 
0 
0 
0 
0 
0 
0 
0 

1 

This instruction loads X'2' with the information 
needed to control the operation, and starts the 
transfer. The bits of the register should be set as 
follows: 

Bit Setting 

0 Off 
1 Off 
2 On if status transfer 
3 On if ESC operation 
4 Off 
5 On if selected 
6 On to reset hardware latches 
7 Off 

0-7 Off 

When the Output X'2' instruction is ex~cuted, if the CA is 
deselected from the channel, the hardware notifies the 
channel that it needs service. 

Wh~n the CA is reselected ('select in' and ~operational 
in' both on) the CA identifies itself by gating its I/O 
address to channel bus in, sending its status, and dese
lecting. The CA hardware then raises a data/status inter
rupt request on level 3 to inform the control program that 
the transfer is complete. 

The control program reacts by executing an Input x~2• as 
already described. For a status transfer that has ended 
normally, the register bits are as follows: 

• Byte O, bit 2 is on (status transfer) 

• Byte O, bit 3 is on CESC operation) 

If any unusual condition occurred during the transfer, the 
corresponding bits will be found in X'2'. 
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ESC STACKED FINAL STATUS 

When an ESC final status is stacked, the CA hardware loads 
the ESC address and status into X'B', sets the ESC TIO 
status available latch, and raises a data/status interrupt 
request level 3. The control program reacts by executing 
an Input X'2' instruction. The status should be as 
follows: 

• 
• 

Byte O, bit 2 on (status transfer) 

Byte O, bit 3 on CESC operation) 

• Byte 1, bit 3 on <stacked ending status) 

The control program sets up a suppress out monitor 
sequence to complete the transfer, as follows: 

1. Output X'2' to reset the level interrupt request 

2. Output X'7' to set up suppress out monitor 

3. Input X'2' to monitor the 'su~press out' tag line 

and when 'suppress out' drops 

4. Output X'2' to set 'suppressible status' and to 
transfer the ESC stacked status to the channel. 



Final Transfer Status/Sense Definition (Part 2 of 2) 
CA MONITORING TASK FINAL STATUS/SENSE INFORMATION 

Note: For all initial status presentations including TIO 
and Ho, refer to "Initial Status Transfer", page 12-085. 

The CA monitoring task is a 3725 program that runs during 
IPL from phase 1 through the end of phase 2. The presen
tation of status and sense information depends on how the 
·IPL is started. 

1. 

2. 

3. 

If IPL results from power on, or power-on reset from 
the control panel, the CAs are disabled and return 
condition code 3, and bypass 'select out' 

If IPL results from CCU hardcheck, the CAs are not 
monitored during the IPL sequence. The status 
returned depends on the condition of the CA when the 
hardcheck occurred, and operations since the hard
check. 

If IPL results from an IPL command from the host, or 
remote IPL Clink-attached), or control program abend, 
or the 'I' function on the 3727 operator console 
while the control progr~m is running, or push!ng the 
function start button on the control panel wh~l~ the 
function select switch is in the 'normal' pos1t1on, 
any CAs that were enabled are left enabled, and are 
monitored during IPL until the channel loade:/du~p 
program is loaded from diskette. The CA mon1t~r1ng 
task resets any ESC interrupts, and responds with the 
final status as shown in the following table: 

I Status 

I CE+DE 
IC sense 
IX'02' not 
I i n i ti a 1 i zed 

I CE+DE 

CE+DE+UE 
I Cwi th cmd 
I reject 
lsense X'82' 
lor X'02' 
lnot init 

I CE+DE+UC 

I 

I 
Command 

Sense 
I 

I 
lsense ID 

I 
I 

I 
Sense 

I Read 
I Write 
!Write break 

Ho final Write IPL 
!status after! 
ICE initial I 
I status I 

I 
I 
I 

I 
I 
I 

I 
I 

I 

DE+UC 

DE 

All commands 
lother than 
ITIO 
I Sense 
I No-Op 
!Sense ID 
!Write 
!Write Break 
!Write IPL 
I Read 

I 

I 
I 
I 

Asynchronous 

Explanation 

IPL not yet received over a 
remote link, or via another 
CA 

Normal ending status 

IPL in progress on another 
channel, or remote link, and 
is not required on this CA 

Indicates that the command 
cannot be accepted bP.cause 
the 3725 is not IPLed 

The level 3 interrupt due to 
Write IPL is not serviced 
until the dump program takes 
control 

Indicates that no control 
is loaded, and the command 
not accepted 

is I 

I 
I 

Occurs after synchronous busy 
Can interface returned busy I 
to the host because of init I 
selection on the other inter-I 
face in long-ter·m allegiance) I 
generated by hardware I 

CHANNEL LOADER DUMP PROGRAM FINAL STATUS/SENSE INFORMATION 

Note: For all initial status presentations, including TIO 
and No-Op, refer to "Initial Status Transfer", page 
12-085. 

This program loads the control program from the host, or 
dumps the contents of main storage at the host. 

I Status I Command 

I sense lcE then 
IDE I 
I (Sense I 
IX'02' notl 
I initial- I 
Ii zed I 

Ice then !sense ID 
I DE I 

lcE then lsense 
I DE+UE I 
I Cwi th cmdl 
I reject I 
I sense I 
IX'82' I 
lor X'02' I 
lnot init I 

CE then 
IDE 

I 
Write 

!Write Break 
I Read 

I 
Read 

I Wri ha 
!Write Break 
I 

DE Asynchronous 

I 
I 
I 

I 

I 
I 
I 

lwrite IPL 

DE+UC Asynchronous 

DE+UC Commands 
ICwith cmdlthan: 
I reject ITIO 
I Sense I Sense 
IX'82' notlNo-Op 
linitiali-ISense ID 
I zed) I Write 

other 

I !Write Break 
I !Write IPL 
I I Read 

Explanation I 
IPL not yet received over I 
a remote link, or via another! 
CA I 

I 

Normal ending status 

IPL is in progress over 
another CA, or remote link, 
and is not required on this 
CA 

Normal ending status for a 
Write or Write Break after a 
Write IPL is received, and 
for a Read after a Write is 
received (dump function) 

I 

Returned to a Write or Write 
Break command if Write IPL isl 
not received, and to Read if I 
Write not received Cdump) I 

Occurs after synchronous busy 
Can interface returned busy I 
to the host because of init I 
selection on the other inter-I 
face in longterm allegiance) I 
generated by hardware I 

Normal ending status I 
Indicates IPL is required 

Command reject condition 
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NCP Channel Commands Information 

Command 
Code 

x•oo• 

X'Ol' 

X'02' 

x' 0 3' 

X'04' 

X'05' 

x' 0 9' 

X'31' 

X'32' 

X'51' 

X'52' 

x' 61' 

Command 

TIO 

Write 

Read 

No-Op 

Sense 

Write IPL 

Write Break 

Write Start 0 

Read Start 0 

Write Start 1 

Read Start 1 

WXID 

Description 

Requests the 3725 to present 
pending status'. 

The Write command is initia
ted to the NCP. Data in the 
host processor main storage 
is transferred to the HCP. 

The Read command is initiated 
at the NCP. Data at control- I 
ler storage is transferred tol 
host processor main stnruqe. I 

This command is requi red·-:;-1 
the last CCW in a Read or I 
Write CCW chain. I 

The host initiates this com
mand. One byte of sense data 
is transferred to the host. 

I 
I 

Host command to the 3725 
indicating that an NCP/PEP/EPI 
is to be loaded. I 

The Write Break command is 
identical to the Write I 
command except that it I 
indicates that it is the lastl 
or only Write command in a 

1

1 

chain of Write CCWs. 

This is the first command 
expected in the Write Channell 
program after IPL of the NCP.I 
It is also expected after I 
each successful Write Start ll 
command. I 

This is the first command 
expected in the Write channel! 
program after IPL of the NCP.I 
It is also expected after I 
each successful Read Start 1 I 
command. I 

This is the second command 
expected in the Write Channell 
program after IPL of the NCP. I 
It is also expected after I 
each successful Read Start 0 I 
command. I 

This is the second command 
expected in the Read channel I 
program after IPL of the NCP. I 
It is also expected after I 
each successful Read Start 0 I 
command. I 

The host sends the Write XID 
command to signal NCP that a 
channel contact sequence is 
beginning and prepare to 
receive host's XID. 

Command 
Code 

X' 62' 

X'93' 

X'A3' 

X'C3' 

X'E4' 

Command 

RXID 

Reset Restart 

Discontact 

Contact 

Sense ID 

Description 

The host sends the Write XID 
command to signal NCP that a 
channel contact sequence is 
beginning and prepare to 
receive host's XID. 

This command causes the NCP 
to reset its switches to 
indicate that the last Write I 
Start and Read Start commands! 
were Write Start 1 and Read I 
Start 1. I 

This command tells the NCP 
to exit the contacted state 
with the host. The host: 

Indicates that the channel 
is no longer contacted. 
Indicates that attachment 
to the transmission group 
should be broken. I 
Release PIUs on the channel! 
hold and the intermediate I 
queues. I 

This command tells the NCP 
to set up for operation with 
the host identification data 

This command requests the 
machine type and model number! 
the NCP returns four bytes I 
CX'FF372500') to the host. I 

Data transfer does not occur on Read Start and Writs Start 
commands. 
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NCP Status Information 

The following four tables show the final and asynchronous 
status generated by the NCP. 

Note: For all initial status presentations including TIO 
and NOOP, refer to "Initial Status Transfer", page 12-085. 

Status 

CE + DE 

DE 

DE 

Command 

Read 
Write 
Write break 
Sense 
Sense ID 

Write IPL 
Wr\tQ start 0 
Write start 1 
Read start 0 
Read start 1 
WXID 
RXID 
Reset Restart 
Discontact 
Contact 

Asynchronous 

Explanation 

Normal Final Status for these 
commands. 

Normal Final Status for these 
commands. 

1. Given after synchronous 
busy Ci.e. one channel 
interface had given busy I 
to the host during an ini-1 
tial select because the I 
other interface on the 
same CA was in long term I 
allegiance (hardware I 
generated DE). I 

2. Given after'an IPL over I 
the non IPL'ing CA's. I 

Normal end of channel 
transfer unit CCTU). 

Buffer depletion occurred on 
this PIU of the CTU. The PIU 
associated with this CCW has 
been rejected. 

The host attempted some 
operation over a channel 
while IPL was in progress 
over another channel adapter 
or a remote link. 

The 3725 is curr~ntly being 
loaded over another CA of a 
remote link. This status is 
given by the channel loader 
dump program CCLDP). 

The 3725 has been loaded and 
no additional load attempt is 
required. I 

Status 

CE+DE+UC 
I Cwi th 
I command 
I reject 
I sense 
I X'80'l 

DE+UC 
I Cwi th 
I about 
I sense I X'Ol') 

I 

DE+UC 
(with not I 
initiali-1 
zed X' 02' I 
or inter-I 
vention I 
required 
sense I 
CX'40') I 

I 

Command 

Read Start 0 
Read Start 1 

Read 
Write 
Write break 

Read start 0 
Read start 1 
Write start 0 
Write start 1 
WXID 
RXID 
Reset restart 
Discontact 

Read start 0 
Read start 1 
Write start 0 
Write start 1 
WXID 
RXID 
Reset restart 
discontact 
contact 
or 
asynchronous 

Explanation 

A channel transfer unit CCTU) 
is not available (attention I 
status has not been I 
presented). Attention may I 
accompany this status. I 

No NCP buffers are available 
for host Writes (buffer de- I 
pletion). Attention may 
accompany this status. 

No NCP buffers are available I 
to receive the host identifi
cation data. 

Host buffer unit is too small 
to contain the data to be I 
transferred or the re~d has I 
been halted by a host I/O. 

The count field included with 
the data transfer did not I 
agree with the number of I 
bytes sent by the host. I 

The host attempted some ope
ration when contact was lost.I 

I 
The NCP aborted. This status 
is given by the chan~~f · 
loader dump program CCLDP) 
that was loaded into storage I 
from the 3725 diskette duringl 
the IPL caused by the abend. I 

The channel adapter hardware 
is declared inoperative by 
the NCP. 

The host attempted some 
operation when contact was 
lost 

The NCP aborted. This status 

I 

I 

is given by the channel I 
loader dump program CCLDP> 
that was loaded into storage I 
from the 3725 diskette during! 
the IPL caused by the abort. I 

I 

Status 

DE+UC 
<with 

I command 

I reject 
sense 

IX'80') 
I 

I 

Command 

Read start 0 
Read start 1 
Write start 0 
Write start 1 
WXID 
RXID 
Reset restart 
Discontact 
Contact 

I 

Explanation 

The channel adapter hardware 
is declared inoperative by 
the HCP. 

The NCP has data ready to 
transfer to the host. 

Normal end but NCP has more 
data to send to the host 
indicator. Another read is 
required. 

Indicates NCP has data to 

I 

send to the host and requires! 
a read. I 

Normal end and allows 
chaining to a read channel 
program. 

Normal end of channel trans
fer unit CCTU) and buffers 
are now available for host 
Writes. 

A read was attempted but no 
data was available. 

Normal end but indicates HCP 
has more data to send to the 
host and a read is required. 
Also indicates buffers are 
available for host writes. 
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NCP Sense Information 

0 Command Reject 
1 Intervention Required 
2 Bus Out Check 
3 Equipment Check 
4 Data Check 
5 Not Used 
6 Hot Initialized 
7 Abort 

Sense Error 
bits 

0 Command 
reject 

1 Interven-
I ti on 
I required 
I 

I 2 Bus out 
I check 
I 
I 
I 

I 3 Equipment 
I check 
I 
I 

4 Data check 
I 
I 
I 
I 

I 5 Hot used 

6 Not ini-
tialized 

7 Abort 

Probable 
cause 

Host 
program 
failure 

Program 
failure 

Channel 
failure 

I/O 
control 
unit 
failure 

Host 
I program 
I failure 
I 
I 

I 
Host 

I program 
I failure 
I 

I I/O 
I control 
I unit 
I failure 
I 

I 
I 

I 
I 

I 

Error Description 

Command reject. The 
control unit has detec-
ted an invalid command 
from the channel. 

Intervention required. 
The control unit has 
detected an internal 
programming error. 

Bus out check. The 
control unit has 
detected data from the 
channel that is not 
in proper parity. 

Equipment check. The 
control unit has detec-
ted an internal hardwa-
re error. 

Data check. Host buffer 
too small, PlU incor-
rect, possibly caused 
by Halt I/Os or channel 
errors. 

Not initialized. The 
control unit does not 
have a control program 
loaded. 

Abort. The control unit 
has halted its channel 
operation abnormally. 
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EP Channel Commands 
Command Command Description Command Command Description 
Code Hame Code Ha me 

x•oo• TIO Requests pending status for addressed X' 19' Poll SOH An X'09' operation is performed except 
line. that an SOH character is sent to the 

addressed line before the poll 
x' 01' Write Data from the host is transferred to characters. 

the addressed EP line 
X'lB' Sad Two This command is treated by EP as a 

X' 02' Read Data from the addressed EP line is Ho-Op. 
transferred to the host Set addr2 

X' 03' Ho-Op This command is sent from the host to X' 10' Di ag Poll This command is treated by EP as a 
the 3725. tfo-Op. 
The 3725 responds with an immediate 
CE+DE; X' lE' Adprep The host prepares the 3725 for 
or, if an initial selection is present polling by a BSC terminal on the 
or, if a programmed Address addressed line. This command 
interrupt is pending, short busy is 
presented. 

is valid only if the CSP controlling 
Prepare the line is in emulation mode. 

X' 04' Sense A byte of sense data pertaining to X' IF' Sad Three This command is treated by EP as 
the addressed EP line is transferred a Ho-Op. 
to the host. Set addr3 

X' 05' Diag This command is treated by EP as 
an Ho-Op. I 

X'23' SETMODE The host specifies the operating 
mode of the 2701 or 

Write 2703 being emulated by EP. 

X'05' Write Host command to the 3725 indicating X'27' Enable The host requests that the addressed 
IPL that an HCP/PEP/EP is to be loaded. EP line be enabled. 

Ho data transfer occurs. 
x' 06' Prepare When a wake-up or line break signal 

is received on the line addressed by X'29' Dial Dial digits are transferred from 
the prepare command, the command is the host to the dial equipment. 
terminated by a CE+DE. 

X' 2F' Disable The host requests that the addressed 
X' 09' Poll This command causes EP to request EP 1 i ne be disabled. 

polling characters from the host. Ho data transfer occurs. 

X'OA' Inhibit An X' 02' operation is performed except X'41' Write Execution is similar to X'Ol' except 
that line timeout is inhibited. that no data is sent to the addressed 

Break EP line. The command ends when 
X' OD' Break A break signal is sent over the carrier from the line drops, or when 

addressed EP line. a timeout occurs. 

X' OE' Search Data from the addressed commlmication X'58' Read Execution is identical to X'02' except 
line is not transferred to the host that no decoding of control characters 
except for characters of an ericling Clear is performed. 
sequence. This command is v<1l id only 
if the CSP controlling th~ lint'! is in 
emulation mode. 

------------
x• 12 • Diag Read This command is treated by EP as a 

No-Op. 
--------

X'l3' Sad Zero This command is trr:!ah~d by EP as a 
No-Op. 

Set addrO 

X'17' Sad One This command is treated by EP as a 
Ho-Op. 

Set addrl 
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EP Ending Statuses (Part 1 of 2) 
The following tables summarize status information that the 
Emulation Program can present to the host processor. The 
status byte bit designations are: 

Bit 0 Attention (not used) 

1 Status Modifier CSM> 
2 Control Unit End CCUE) 
3 Busy 
4 Channel End CCE> 
5 Device End COE) 
6 Unit Check CUC> 
7 Unit Exception CUE) 

Ending status combination 

Status 

CE+DE+SM 

CE+DE 

CE+DE+UE 

CE+DE+UC 

Meaning 

Poll Command Termination: this three-bit 
combination indicates that either Cl) a 
start-stop or BSC Poll command was termina
ted due to a positive response, or (2) a 
BCS Poll command was terminated due to 
no response Cthat is, a timeout occurred). 

Command Termination: This 2-bit combina
tion indicates that the command was execu
ted and terminated normally. 

Unusual Condition: This 3-bit combination 
indicates that an exceptional condition 
has occurred. This condition is unique for 
each command. 

Command Termination: This 3-bit combination 
indicates that the command was terminated 
abnormally. The sense byte further defines 
defines the error condition. 

Ending Status to Halt I/O (Start-Stop) 

Command 

Channel End, 
Device End 
Status 

Channel End, 
Device End and 
Unit Exception! 
Status I 

Channel End, 
Device End, 
and Unit 
Check Status 

READ Halt I/O was 

!received before! 
INHIBIT first character! 

'

was received. II 
SEARCH 

11--PO-L L---11 I 
N.A. 

Halt I/O was 
!received after! 
lthe receiving I 
lbit was set. I 
!Lost data is I 
lset in the I 
I sense byte. I 

ICreceive>I I I 
PREPARE Halt I/O was Halt I/O was 

!received after !received before 
!the line went la true start I 
Ito space. Ccom-lbit was recei- I 
lmand ends ved. I 
I normally). I 

WRITE IHalt I/O acts I 
POLL 
Cxmit) 

lin the same I 
manner as a 

lstop sequence I 
1------11 for these com- I 

BREAK mands. It does H.A. I 
lnot cause Unit 
!Exception or I 
!Unit Check. I 
INote: UE and UC I 
lmay be set as a I 
!result of these 
I commands. I 

DIAL Halt I/O was 
!received after 
It.he channel 
Ii ssued stop. 
I (Entire number 
lwas dialed). 

EHABLE !switched net
lwork; Halt I/O 
lwas received 
!after the 
!attached data 
!set established 
la connection 
ICgenerated Data 
!Set Ready). The 
!Line remains 
I enabled. 
I 

Halt I/O was 
received before 
the channel 
issued Stop. A 
connection was 
not established 

Non-Switched 
neb~ork; Halt 
I/O was recei
ved before the 
attached data 
set could esta
blish a connec
tion. The line 
remains disa
bled. 

!Non-Switched Hon-Switched 
!network; Halt network; Halt 
II/O was recei- I/O was recei
lved after Data lved before Data 
ISet Ready was !Set Ready was 
!received. The !received. The 
lline remains lline remains 

I I enabled. I disabled. 

!Dis .ldH E l Halt II 0 ·;~;~~- ·- --1 I 
I lr2ceived after I 
I !Data Set Ready I 
I !dropped (com- I 
I I 1n<md t·ias not I 
I !Clbortc:ci). I 

' ' 

NIA 
I 
I 
I 
I 
! 

H.A. 

N.A. 

N.A. 

H.A. 

N.A. 

NIA 

3725/3726 Maintenance Information Manual 12-130 

Ending Status to Halt I/O CBSCl 

Command 
Channel End, 
Device End 
Status I 

Channel End, Channel End, 
Device End andl Device End, 
Unit Exception! and Unit 

I 
!Halt I/O was I READ 
!received before 1-------11 character phase 

SEARCH was detected. 

Status I Check Status 

!Halt I/O was I 
!received after! 
I character I 
!phase was de- I 
I tected. Lost I 
I data is set in I I 

I 
PREPARE !The command 

lended after 
!character phase 
I (normal end) 
lwas detected. 

SET MODE,The command 
lended before 
I halt I/O was 
I received 

WRITE 

AD PREP 

POLL 

DIAL 

I Halt I/O acts 
Ii n the same 
!manner as a 
!Stop sequence 
lfor this com
lmand 

Halt I/O was 
received after 
a group, selec
tion, or pol
ling address 
was recognized 

Halt I/O acts 
in the same 
manner as Stop 
for transmit 
portion of poll 

IHalt I/O was 
!received after 
lthe channel 
I issued Stop 
I (entire number 
lwas dialed). 
I 

H.A. 

!the sense I 
I byte. I 

Halt I/O was I I 
received before H.A. I 
character phase I 
was detected. I 

IHalt I/O was 
!received before 
lthe command 
I ended normally 

H.A. 

I Halt I/O acts 
I in the same 
I H. A. manner as Read 

II for receive 
position of 
poll. 

IHalt I/O was I 
received before! 
a group, selec-1 
tion, or pol- I 
ling address I 
was recognized 

H.A. 

I 

N.A. 

I Halt I/O acts I 
I in the same I 
!manner as Readl 
lfor receive I 
!portion of I 
I Poll I 

Halt I/O was I I 
!received before! I 
lthe channel I I 
lissued Stop. I H.A. I 
IA connection I I 
lwas not esta- I I 
lblished. I I 

Note: if a command signals Channel End and Device End 
lonly, the operation continues as though Halt I/O were 
lnever issued. 



EP Ending Statuses (Part 2 of 2) 

I Command 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 

ENABLE 

DISABLE 

Channel End, Channel End, 
I Device End Device End andl 
II Status Unit Exception 

I Status I 

!switched net- !switched net- I 
lwork. Halt I/O lwork. Halt I/O I 
lwas received lwas received I 
!after the at- !after the at- I 
ltached data setltached.data setl 
!established a lestabl1~hed a I 
I connection lconnect1on I 
ICgenerated Dataf Cgenerated Data! 
!Set Ready). The!Set Ready~. The! 
f line remains lline remains I 
I enabled. I di sabled. I 

I Non-switched I Non-switched I 
!network; Halt !network: Halt I 
f I/O was re- II/~ was re- I 
lceived after lce1ved before 
!Data Set Ready !Data Set.Ready I 
lwas received. lwas r~ce1ved. I 
!The line re- !Th~ 11n~ re- I 
!mains enabled. lma1ns dls- I 
I labled. I 

I N.A. I N.A. I 

Channel End, 
Device End, 
and Unit 
Check Status 

N.A. 

N.A. 

N.A. 

Ending Status CE, DE, and UE (Start-Stop) 

Command 

READ 

INHIBIT 

SEARCH 

WRITE 

Channel End, Device End, and Unit Exception 
I Status 

l1oso,106ol I 
12740 and I I 
12741 ll030ITTY 

C was received EOT 
IN was receivedlwas 
while in I 

!control mode. I 
I I 
I I 
I I 
I I 
I I 

!Invalid comman~ 
I 

I 
l83B2/83B3 

33 and 35 land WU 115A 

character 
received 

FIGS-H-LTRS 
!was received. 
IC For World 
!Trade opera
ltion, the H 
lmay be any 
!customer se
l lected cha
lracter A-Z) 

IFIGS-H-LTRS 
!was received. 
I 

DIAG WRITE I The addressed communication line was 
receiving when the command was accepted 
at initial selection. DIAL I 

P 0 LL C xm i t ) I 
PREPARE 

ENABLE 

DIAL 

Halt I/O was issued to the addressed 
communication line before it received a 
valid start bit 

Switched net- Switched net- Hon-switched 
!work: Halt I/Olwork: Halt I/Olnetwork: Haltl 
lwas issued be-lwas issued be-II/O i..ias I 
lfore the atta-lfore the at- I issued before! 
lched data set tached d~ta lthe E~able I 
!established a set establish-lfunct1on was I 
connection. ed a connec- completed. I 
l----------1 ti on I 
Non-switched 
network: Halt 
I/O was issued 
before the 
Enable func
tion was 
completed 

Halt I/O 
I was is-
1 sued be-
1 fore all 
I digits 
!necessary 
Ito com
lplete the 
!call were 
I presented 
Ito the 
IACU. 

Halt I/O was 
issued before 

I all the digits 
!necessary to 
!complete the 
lcall were 
!presented to 
!the ACU. 
I 
I 

I 

I 
I 
I 

I 
I 

Ending Status CE, DE, and UE CBSC) 

Command Channel End, Device End, and Unit Exception 
I Status I 

READ 

SEARCH 

SET MODE 

WRITE 

DIAL I 
POLL Cxmit)I 

PREPARE 

ADDRESS 

PREPARE 

ENABLE 

DIAL 

EOT character was received while the 
communication line was in control mode. 

Halt I/O was received before the command 
ended. 

The addressed communication line was 
receiving when the command was accepted atl 
initial selection. I 

Halt I/O was received before character 
phase was detected. 

Halt I/O was received before group, 
selection, or polling address was recog
nized. 

Switched Network: Halt I/O was issued 
before the attached data set established 
a connection. Non-Switched Network: Halt 
I/O was issued before the Enable function 
was completed. 

Halt I/O was issued before all the digits 
necessary to complete the call were pres
ented to the ACU. 

I 
I 
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EP Sense Information (Part 1 of 2) 
SENSE BIT = 0: COMMAND REJECT 

lcommand,linelProbablel Error 
I ITypelCause I Description 

I 01 IBsC !Host !line disabled 
I I I Program I 
I I !Failure I 

I 02 lssc IHost !Line in trans 
I I !Program !parent wait 
I I I Failure I mode or 
I I I I disabled 

I 06 IBsC !Host !line in trans 
I !Program !parent wait 

09 

09 

OA 

OD 

OD 

OE 

OE 

lE 

lE 

23 

I !Failure lmode or 
I I I disabled 

lssc !Host !line in trans 
I !Program !parent wait 
I !Failure !mode or 
I I I disabled 

lss !Host !command inva-
1 !Program llid for some 
I !Failure ISS terminals 

IBsc !Host !command inva-
1 !Program llid for some 
I !Failure IBSC terminals 

lase !Host !command inva-
1 !Program llid for some 
I !Failure IBSC terminals 

lss !Host !command inva-
1 !Program llid for some 
I !Failure ISS terminals 

IBsC !Host lline in trans 
I !Program !parent wait 
I !Failure !mode, no I 
I I !station selec-1 
I I ltion capabi- I 
I I llity or line I 
I I I di sabled. I 

lss !Host !command inva- I 
I !Program llid for some I 
I !Failure ISS terminals 

lss !Host !command inva- I 
I !Program llid for SS I 
I !Failure !terminals. I 

lase !Host lline in trans-I 
I !Program !parent wait I 
I !Failure lmode, no I 
I I !station selec-1 
I I !tion capabi- I 
I I llity or line I 
I I I di sabled. I 

lss !Host lcommand inva- I 
I !Program llid for S/S I 
I !Failure !terminals. I 

SENSE BIT = 0 CCONTINUED) 

Command,linelProbableJ Error I 
TypeJCause Description 

23 BSC THost !Line in trans 
!Program !parent wait 
I Failure mode. 

27 BSC Host line in trans 
Program parent wait 
Failure mode. 

29 SS Host Ho auto call 
!Program !feature J Failure Ji nstalled. 

29 BSC I Host ! u ne in trans 
!Program !parent wait I 
!Failure lmode, or no I I lauto call I 

!feature I ! Ii nstal led. I 
2F BSC THost 1Line in transl 

!Program !parent wait I 
I I Failure Jmode. I 

42 BSC THost 1 Command i nva-
I Program lid for BSC 
lFailure !ter·minals. 

All SS t Host l Command inva-
other and Program lid. 

commandlBSC !Failure I 

SENSE BIT = 1: INTERVENTION REQUIRED 

I 

Command Line Probable Error 

01,09 

OD 

I Type I Cause Description 

SS 

Modem 
I Inter-

'

face 
Failure 

I 
Modem 

IInter
lface 
Failure 

Line (not 
enabled) I 
IModem-(power I 
off, on hook, I 

lnot in data I 
!mode, not 
!attached, not 
I operational, 
I CTS dropped). 

Line (not 
I enabled) 
IModem-CPower I 
I off, on hook, I 
lnot in data 
lmode, not I 
!attached, notl 
!operational, I I CTS dropped)· I 
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SENSE BIT = 1 (CONTINUED> 

Command Line Probable Error 
Type Cause Description 

01, 09 SS Modem Line (not 

I Failure I enabled) 
'Modem-( power 

I off, on hook, 
not in data 

'mode, not I 

I I attached, notl 
I I operational, 

I 
ICTS dropped). 

I 'Break signal 
received. 

02,06 IBSC I Modem ILine Cnot 
OE, lE I I Failure enabled) 

I IModem-(power I 
I loff, on hook, 

lnot in data 

I 
lmode, not at-1 
tached, not I operational). 

02,0A SS Modem Line (not 
OE I Failure enabled) I 

I I Modem-(power I 
I 

off, on hook, 
not in data 

I mode, not at-

I ltached, not 
!operational). 

I 'Space for 
over 1 char-

lacter time. 

06 SS Modem Line (not 
I I Failure I enabled) I I I Modem-( power 

I off, on hook, I 
I lnot in data 

I 
I mode, not I 
I attached, not 
I operational>. 

27 SS Modem DSR does not 
land I Failure lrise after I 
IBSC 

I 

lone second I 
IC non-switched 
line). I 

29 SS Modem Auto Call 
land Failure I Uni t-C Pot.ier 
1ssc I off, not at-

ltached, DLO 

I Ion). 
I 



EP Sense Information (Part 2 of 2) 

SENSE BIT = 2: BUS-OUT PARITY CHECK SENSE BIT = 4: DATA CHECK 

lcommandlLinelProbablel Error 
I ITypelCause I Description I 

I All I NA I Channel I Wrong bus-out I 
I I !Failure !parity when I 
I I I I output data I 
I I I I <from the I 
I I I I channel> is I 
I I I lbeing presen-1 
I I I I ted. I 

Command Line Probable Error 
I ITypelCause I Description 

02,0E BSC Communi- Check Charac-
llE,09 I I cations lter did not 
I I I Failure I compare. In-
I I I !correct con-
I I I I trol sequence 
I I I I transparent 
I I I I mode, or VRC 
I I I lerror on 
I I I I ASCII. 

SENSE BIT = 3: EQUIPMENT CHECK 
I 01 lss lcommuni-IVRC or echo 
I cations !check. 
I Failure I 

lcommand,LinelProbablel Error 
I ITypelCause I Description 

I All lss IHardwarelHardware de- I 
I land !Failure ltected error, I 
I I BSC I I logged in EP I 
I I I lerror log. I 
I I I I Al so when EP I 
I I I lloaded to I 
I I I I unhang sub- I 
I I I I channel and I 
I I I I when command I 
I I I I already I 
I I I I active I 

102,0A SS Communi-IVRC, LRC, 
I cations !Circle N res-
I Failure jponse to text 
I !or line at 
I !space at stop 
I lbit time. 

I 09 SS Communi-,VRC, echo 
I cations I check, line 
I Failure lat space at 
I lstop bit time 
I !or response 
I I received 
I !other than 
I !Circle Nor D 

I OE SS lcommuni-ILine at space 
I !cations lat bit time. 
I I Failure I 
I I I 

SENSE BIT = 5: OVERRUN 

I command 
I 

02,0E 

01 

09 

LinelProbablel Error 
TypelCause I Description 

SS !Host IData service 
IProgram/lis not hon
IProgram lored before 
!Failure lnext char-
1 lacter or 
I lbuffer is 
I I received. 

BSC !Host loata service 
Program/lis not hon
Program lored before 
Failure lnext char-

lacter or 
lbuffer is 
I received. 

lase Host loata service 
I Program/lis not hon-
1 Program lored before 
I Failure lnext char-
1 lacter or 
I !buffer is 
I I received. 

lase !Host loata service 
I IProgram/lis not hon-

' 

!Program lored before 

I: 
!Failure lnext char-
1 lacter or 
I lbuffer is 
I I received/ 

I I I transmitted. 

SENSE BIT = 6: LOST DATA 

Command 

02,06 
OA,OE 

LinelProbable 
Type I Cause 

SS I Host 
and !Program/ 
BSC !Failure 

I 

I 
I 
I 
I 

Error 
Description 

Data service 
request or 
receiving bit 
is on when 
Read or Halt 
I/O issued. 
Channel is
sues Stop 
during read 
service oper
ation. 

SENSE BIT = 7: TIMEOUT 

Command Line Probable Error 

101,09 
I OD 
I 
I 
I 

101,09 
I OD 
I 
I 
I 
I 

I 
I 

lo2,0E 
I 

02,0E 

29 

2F 

2F 

06 

ITypelCause I Description 

lssc !Modem !Line does notl 
I !Inter- lbecome trans-I 
I lface lmit opera- I 
I I Failure tional withinl 
I I 25.5 seconds. I 

lss IModem Line does notl 
!Inter- become trans-
lface mit opera-
IFailure tional within 
I 25.5 seconds. 
I or no reply 
I received-
! {control 
I timeout 09). 

SS lcommuni-INo character 
!cations !received 
ISecon- lwithin speci
ldary lfied time 
!Failure !interval. 

lssc lcommuni-IHo character 
!cations !received 
!Secon- !within 3 
I dary I seconds. 
!Failure I 

SS !Modem !Auto Call 
and !Inter- unit returns 
BSC lface Abandon Call 

!Failure and Retry. 

SS !Modem DSR does not 

lss 
I 
I 
I 

lss 
I 

!Inter- go off within 
lface 25.6 seconds. 
I Failure 

I Modem 
IInter
lface 
I Failure 

DSR does not 
go off within 
3 seconds. 

lcommuni- Line open 
!cations {continuous 

I 
I 

I I Failure 
I I 

space} for I 
25. 6 seconds. I 
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Channel Tag Line Definitions (Part 1 of 2) 
Address In 

'Address in' is a tag line from the attached CAs to the 
channel. It signals the channel when the,addr~s~ of th~ 
currently selected CA has been placed o~ .b~s 1n • Dur1ng 
an initial selection sequence, or a CA-1n1t1ated sequence, 
the channel responds to 'address in' by raising 'command 
out'. 'Address in' stays up until the rise of 'co~mand 
out'. 'Address in' must fall so that 'comma~d out may 
fall. 'Address in' is not up concurrently w1th any other 
inbound tag line. 

Address Out 

'Address out' is a tag line from the channel to attached 
CAs. It signals all the control units ~o decode the 
address on 'bus out'. If any CA recogn1zes the address, 
it responds by raising 'operational in' wh~n 'select out' 
and 'hold out' rises with 'address out' st1ll up (except 
during the short-busy sequence). 'Address out' rises 250 
nanoseconds after the address is placed on 'bus out' or 
after the rise of 'operational out', whichever occurs 
later. 'Address out' is down for at least 250 nanoseconds 
before its rise for CA selection. If 'address out' falls 
before 'select out' rises, the CA selection is cancelled. 

'Address out' can rise only when 'select out' and 'hold 
out', 'select in', 'status in', and 'operational in' are 
down at the channel, except for interface disconnect. 
Ultimate use of the address on 'bus out' at the CA is 
timed by the next rise of 'select out' at the addressed 
CA. The rise of 'address out' is delayed at least 250 
nanoseconds after the address is placed on 'bus out'. 
Once 'address out' and 'select out' and 'hold out' are up, 
'address out' stays up until either 'select in' or 'opera
tional in' rises, or 'status in' falls during a short-busy 
sequence. Except when interface disconnect is being 
signaled during CA selection, 'address out' cannot be up 
concurrently with any other out tag line. 

Command Out 

The 'command out' tag line from the channel to the CAs 
signals the selected CA in response to 'address in', 'sta
tus in', 'data in',or 'service in'. The rise of 'command 
out' indicates that any information on 'bus in' is no 
longer required to be valid. 'Command out' stays up until 
the fall of the signal that raised it. 

During an initial selection sequence, 'command out' rising 
in response to the rise of 'address in' indicates to the 
selected CA that the channel has placed a command byte on 
'bus out'. 

During 'interface disconnect', 'address out' may be up 
concurrently with 'command out', but normally no other 
outbound tag line is up. 

'Command out' up in response to 'data in' or 'service in' 
always means STOP. 'Command out' in response to 'status 
in' means STACK. 

When 'command out' is raised to indicate PROCEED, STACK or 
STOP, 'bus out' has all zeros but not necessarily correct 
parity. 'Bus out' should not be parity checked under these 
conditions. 

Data In 

'Data in' is a tag line to the channel from attached CAs. 
It is used to signal the channel that the selected CA 
requires the transmission of a byte of information. The 
information depends on the I/O operation in progress. The 
channel responds to the rise of 'data in' by raising 
either 'data out' or 'command out'. 

During execution of an I/O operation specified by READ or 
SENSE, the CA places a data byte on 'bus in' and raises 
'data in'. During execution of a WRITE command, the CA 
raises 'data in' and the channel places a byte on 'bus 
out'. When 'data in' is alternated with 'service in', 
'data in' may rise when 'service out' is raised in 
response to 'service in'. However, 'data in' is not 
considered valid until 'service in' is dropped. Similar
ly, 'service in' may rise when 'data out' is dropped in 
response to 'data in'; however, 'service in' is not 
considered valid until 'data in' has dropped. 

The conditions that apply to 'service in' concerning over
run also apply to 'data in'. 

Data Out 

'Data out' is a tag line from the channel to attached CAs, 
and is used in response to the rise of 'data in'. During 
READ or SENSE operations, the rise of 'data out' indicates 
that the channel has accepted the information on 'bus in'. 
During execution of a WRITE operation, the rise of 'data 
out' indicates that the channel has placed on 'bus out' 
the data requested by 'data in'. 

When 'data out' is sent in response to 'data in' during 
execution of an I/O operation specified by a READ or SENSE 
command, 'data out' rises after the channel accepts the 
information on 'bus in'. In these cases, the rise of 
'data out' indicates that the information is no longer 
required to be valid on 'bus in', and is not associated 
with any information on 'bus out'. When 'data out' is 
sent in response to 'data in' during execution of a WRITE 
command, the rise of 'data out' indicates that the channel 
has provided the information requested on 'bus out'. 

'Data out' remains up until the fall of 'data in'. 

Operational In 

Attached CAs have a line to the channel to signal that the 
CA has been selected. 'Operational in' stays up for the 
duration of the selection. The selected CA is identified 
by the address byte on 'bus in' when 'address in' was 
raised. 

The rise of 'operational in' indicates that a Ch is 
selected and communicating actively with the channel. 
'Operational in' rises only when incoming 'select out' to 
the CA is up and the outgoing 'select out' is down. That 
is, the CA traps 'select out', and does not propagate it. 
The line 'operational in' can drop only after 'select out' 
drops. 
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When 'operational in' is raised for a particular signal 
sequence, it stays up until all the required information, 
data or status, is transmitted between the CA and the 
channel. If 'select out' drops, 'operational in' drops 
after the rise of the outbound tag associated with the 
transfer of the last byte of information. 

Operational Out 

'Operational Out' is a tag line from the channel to 
attached CAs, and is used for interlocking purposes. 
Except for 'suppress out', all lines from the channel are 
significant only when 'operational out' is up. Whenever 
'operational out' is down, all inbound lines from the CA 
drop, and any operation currently in progress is reset. 
Under these conditions, all CA-generated interface signals 
are dropped within 1.5 microseconds after the fall of 
'operational out' at the CA. 

Reguest In 

'Request in' is a line from all CAs to the channel. When 
up, this line indicates that the CA requests service and a 
selection sequence. 

The line is dropped when: 

• 'Operational in' rises, unless additional CA-initiated 
sequences are required 

• The CA is no longer ready to present data or status 
information 

• The selection requirement is satisfied by another p~th 

'Request in' never falls later than 250 nanoseconds after 
the fall of 'operational in' if the sequence satisfies the 
service requirements of the CA. 

'Request in' does not remain up when 'suppress out' is up 
if the request is for suppressible status. When the CA is 
requesting a selection sequence to present suppressible 
status, 'request in' falls at the CA within 1.5 microsec
onds after the rise of 'suppress out' at the CA. 

'Request in' can be signaled by more than one CA at a 
time. 
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Select Out, Select Inr and Hold Out 

CA selection is controlled by 'select out', 'select in' 
and 'hold out•. 'Select out' and 'select in' form a loop 
from the channel through each CA to the cable terminator 
block ('select out') and again through each CA back to the 
channel ('select in'). CA selection circuitry may be 
attached to either 'select out' or 'select in', though it 
is assumed to be always connected to 'select out'. 

If selection is not required, the selection signal is 
propagated in turn by each CA to the next CA on the line. 

When an operation is being initiated by the channel, 
'select out' is raised not less than 400 nanoseconds after 
the rise of 'address out', which indicates which CA is 
being selected. 

The channel keeps 'select out' up until 'select in' rises, 
or until 'address in' and 'operational in' rise, or until 
'status in' rises. When 'select in' rises, 'select out' 
drops and does not rise again until after 'select in' 
falls. 

A CA becomes selected only when it raises its 'operational 
in' tag line. After the drop of 'select out', the CA 
keeps 'operational in' up until the current signal 
sequence is completed. If a CA raises 'operational in', 
it suppresses the propagation of 'select out' to the next 
CA. If the CA does not require selection, it propagates 
'select out' to the next CA on the line within 1.8 micro
seconds. 

When 'status in' rises in response to 'select out' in the 
short-busy sequence, 'select out' drops and does not rise 
again until after 'address out' has dropped. 

To prevent overlapping of interface sequences, either: 

1. 'Select out' is not raised until all inbound signals 
for the preceding sequence are in the down state, or 

2. The In tags are considered valid until 1.5 microsec
onds after the fall of 'operational in' for the 
preceding sequence. 

'Hold out' is a line from the channel to attached control 
units and is used with 'select out' to synchronize CA 
selection. 'Hold out' is also used to minimize the propa
gation of the fall of 'select out' by purging the signal 
from its path. Once 'hold out' drops, it cannot rise 
again until 4 microseconds later. 

Service In 

'Service in' is a tag line from attached CAs to the chan
nel and is used to signal to the channel when the selected 
CA is ready to send or receive~ byte of information. The 
information associated with 'service in' depends on the 
operation. The channel responds to the rise of 'service 
in' by raising either 'service out' or 'command out'. 

Service Out 

'Service out' is a tag line from the channel to attached 
CAs and is raised to signal the selected CA when 'service 
in' or 'status in' has been recognized. A signal on 'ser
vice out' indicates to the selected CA that the channel 
has accepted the information on 'bus in' or has provided 
on 'bus out' the data requested by 'service in' 

Status In 

'Status in' is a tag line from the attached CA to the 
channel to signal that the selected CA has placed a byte 
of status information on 'bus in'. The status byte has a 
fixed form~t and contains bits describing the current 
status of the control unit. The channel responds by rais
ing either 'service out' or 'command out•, or by dropping 
'select out' in the case of a short-busy sequence. 

'Status in' does not rise concurrently with any other 
inbound tag line. It stays up until the rise of another 
outbound tag line, or until 'select out' drops in the 
case of a short-busy sequence. 

'Status in' must fall so that the corresponding out tag 
may fall. In the case of a short-busy sequence, that 
status information stays valid until 'select out' drops. 

Suppress Out 

'Suppress out' is a line from the channel to attached CAs: 
it may rise or fall at any time. This line is used both 
alone and with the out tag lines to provide the following 
special functions: 

• Suppress data 

• Suppress status 

• Command chaining 

• Selective reset 
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Selector Channel 

Operational Out ----1 

----;1,..--l-----------1'1----•1-------------'----------------11----..;~•1-------1-'•1-----------------1-''"l---------------1r----------r~...,,.-r,"1 

=--~------_--~+------------------~--~j~-~-IT ______ 1~~~~--+r~ ~~lj 
"'''" 0"' ~1""\ \'-1--..;1----1---'''\ '--*-""-~i--1i::t\.... l 1 i 

Select In ----1....+-l--+1+--------'""l"l----11-------------------------•1---..;1--t--tt---1i---t7-r--------rr--;-t---1~•1----t--r-----t---tr--..;1-~-r-t--:-t--~-t'----..;~lr-----t--t---t--+t--

\ ( 

'-1 l~ ( I h 11l l-r i I 
Address Out ---•1---1 ! il """ -1~ '1 l \ f 1 I I 1lJ \ T ii ! :1 

Operational In 1 ! ~ I ~ 1 1 1 ---11---;--+-1lr ,l ::1 Y:1 ~ I I'!.. ~: .,_ i i ..Y 
I II t I I I I 
I I I I I \,----, I I I 
I I \. .---. I 1 J\ A::>. I I 

Address In ! j: ~~ A::l..i\-----•1---~~1·1----------------------------1•---<1-T--t---<1--;-l--.'~j ''fH---t-~lr--+r--1~-~i--~i-t-ln r:l-;--1--r---11-~:-1--t--~:t-i----11------nn ri 
: I : I J I !' : I J : : ~- ! LY-\ 

Command Out. ! I I I 'h I n \l 'SJ- T T 11 I I I I -++---
\ 1 I : I I I I I I I I : LI I I I 

I : I Jl j i : ~ b b l l l i l '°lb I _j-'1 N:::_ i 1 l 'R"' 1.r::::-, 

Status In ---..;-11-1---+-I -:i-i;--:r--!:-: -!\i } : i ! : I\ "I?'\ i : ! T 11' i\ : : ii :II ii i, 1'11 \'-+-
I 1111 ::1:u J I ::1 1 :__ll i I II _l 

Service In 1; \ ~JI i 17L::: \!\ (J \ 7 i I l J i l \ \ \ [ I I I i ! ! i l ! \ \ J I I I T ' l I \ \I 
I I I l I~ I Y-1-\ l 'i "- .Jr- I I l I I ~} : \rf-'q I I I I : I _y I I I I ~- i : : I _y+i 

Service Out ----11--1--i1-i1--;1,......--;-:1 -\\.- .ll I I .__.. ____ _.,.,_ ___ 1-t--4 : I : : ! I ~Li ··----11 -----~i--~, : ,1 11...1.1 I I I I I -
IT I I IS'' I 1 I I I I I I ' I 1 I I I I I 
I i t ' I tatus ' l I I I s I I I ' . I I ' 
1 1 Addr 1 Zero Data 1 1 Status l Addr i , tatu~ Status 1 l Addr 1 Status I Status 1 1 Addr Status 

Bus In 9 lines (Valid) ~ I T Data Byte Count= 0 l'-i ----11-----1{~ ...... ~-~: ~ i : CE DE .... : l I [ CE ~--.,•--+J-~~~,...; -----111'~ 
(Valid) A~ R~.~d I \ ! i J 1AddrJ Control ~ 1 Co~ ... o-1 _____ J Addr I ___, l ! 

Bus Out 9 lines ----1·,___J - L-1. ~ -4\- 1 1 1 1 J Lj---1 L T ! 
I 1 i I 

I I I I \ ! I 
1 I i : \~-------1•------1-. I 

Suppress out -~1---------1,___ I ~~:=r j 1------\H-l I l 'l..__ __ l--11-------~l ---De-vice..._t E-ndl 

I J Mech· _j Transfer Stop 1
1 I Status Accepted Chaining Indicated Device End Status Occurred Status Accepted 

~Initial Se~~~-on ____ ~:a~-- ,._ ____ B_u_~_f:-~----------------~~t~_Tra;::~:~~n ~-h-an_n_e_I----------------=====_..,~ ______ L_Endi-~~ -~~~~~c:.-_·_I m_m_ed_i_ate Command Ope ratio Cont~~lan~:~:i:~a~e~ni~~a;::nce_._c_A __ B_us_v __ ~~~~onse ----C-A~~~~i:~e:r~:~~~ed 

Note : The Circled dot (!) is used in the sequence chart to 
indicate the checking of that signal's level before proceeding. 

Legend 
CE = Channel end 
DE = Device end 



CU Forced Burst Mode 

Operational Out----11----------------'1-----<1------------------i 

Request ln--------11---------------<~------1---------------------1 1---------1-------------------11----·---------~ -----·-------·---ii--

Select Out -----<1---1---"-

Address Out ___, 

Operational In __,,_... ____ " 

Command Out --11---+--.;.-i-+-' 

Status In -----11----+--+-+-i--l--'-i\ 

I 
I I 

I I I 
I I I 

:Busy: 

I 
I 
I 
I 

I I 

I 
I I I 

Addri 
I 

I 
I 

Status 

I 
I 
I 
I 

'-------++---~11---

~--~1-----!.-- -~------~-~ I ' I I I 
I I I 

: Addr 
1 

Status 

I I ~----1------1;-----~----+----~-+---------~ 

Addr , 
I 
I '--~~~-H~~'~~.+---_jl_~I--

I ' 

iAddr: 
(Valid) 

Bus Out 9 lines----.~---' 

Chaining 
Indicated 

I I 
I I 

I 
I I 

I I 
I I 

: Addr: Control : Addr: 

~------<~1---....... ~----1 

L Last Byte 
Device End Occurs Device End 

I 

Status 

: : : i DE 
: Addr: Control 

~--------<I---

~ Accepted 
Suppress Status~ ~------·--Suppress Out'---------~-------11------------<~ +--------1~-----------------11---

L Channel Rejects Status (Stack) Channel .. Free 

Initial Selection 
Mech 

Delay 

Normal Channel Operation. 

1 I I Status Stacked' ~ J 
to Handle Interrupt-Causing Condition Command not Executed 

.J.----- Data Transmission----.._Mech .....-- Ending ~:t·--------TESTIO• Command to Busy Device -Command to Divice with Immediate Command Executed -
Delay Sequence 

Stacked Status 

--------------

Note The circled dot (!) is used in the sequence chart to 
indicate the checking of that signal's level before proceeding. 

Legend 
CE Channel end 
DE = Device end 
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Multiplexer Channel 

Operational Out----< 

I 

Request ln--1 
I 

Hold Out-

Select Out--1 
I 1 ! 

_] 

i 
I 

Select In___, ..l 
I 

Address Out---; I 1 
Operational In---< 

'l 

Address In ...... 

Command Out....., 
) 

' I I 

I I 

i I 
I 

I I I 

I I 

I ! 
I 

I I i], I tt I 
I 
I 
I 

I 
I I I I 

\Data\ Dat1J 

I I 
I I 
I I 
I I 
I I 

I 
I ' 

Addr 

Status i 
Accepted : 

suppress out ...... ,__..-----+-----------11------------.i-------------r---------~-----.. ·------------11--------------~~------------.--------~r-------~s-ta~t-us--~· 

11 l 1 
Sequence--_ l ___ -- Interface J ___ End1°ng SequenAcecce~~:d I System Reset ~- Initial Selection - - -- Initial Selection- -- ·---Data Transmission -- ---Data Transmission - -- ----- Data Transmission-----i-------Data Transmission--l--- Ending - , - -==:.--J 

Note : The circled dot (!) is used in the sequence chart to 
indicate the checking of that signal's level before proceeding. 

Legend 
CE = Channel end 
DE = Device end 

--------Multiplex Operation------- - -------------- - ------ --- ________________ j Disconnect 



Block-Multiplexer Channel (Part 1 of 2) 

Operational Out 1i-l) 

Request In =._j_l-iTl------------------------------------,~r~----·---------------------------------------11--------~~--------------11-----~~--------1 
Hold out ---1~ 12J1,....,c:i..----1,rl----1f1)+-' .--------------------------o---+-1/c ~\·-------11----11----~ 

Select Out ~ -j_ LJi: 1 -~ ~ .__,.__.l~''\ ~~~ 

Select In ---1>-+ ....... -++--------------------------1---1+----1 I · L '-----+-+-+---11~---r--1-+----------11----~ I I r I :1 

Op:::~:s;a1°;~ =--!-1~~1 \ -\ JL 1-q ~\:.-+..,~-+1--rn-------------------~----1 .... : 'TT ~9 
Address In ~1--........ - .... '-'._~, -r------------------------l--+--+---11-----;...---'-~~,_,~ rL,l---------------------------------1.1-----~-~'--1~--~:_....,...-1~1 -~""" l!-+-----0-----1~-------1 

I : : : : : ~ l I I : :1 r:r 
Command Out ---11--......;..--+1_1,__-'-1 -1 ~----------------------+-+-r----1~---.,......--'"'--t-'-'~ .1 : : : l.JPil.,._ ___ __,,~----1~-------1 

: : : : h z..c:P,', i~r~, : : i :~ll-----------+-~1....;....1:'1+-+-1~,....~----!1",l ~Tl : T : : ! L=;~t,---.-------1 Status In -------1 

11 1,' :, I I :, ', ',, '::U 11 : 'l I I I I: :} I I I I 11 11 11 11 I 11 I : 
Service In ---1,__ __ ..,._.,.__,.-+_,.. ........ >+-+-+>--~·, 

' I I I I I \7 I I I I \ I ( I I I I I \-Tl ~ I ' I I I : : I \ liL" I ' : I : if I 
Service Out ---1 : : 1 : t [ '.f Y.- : : ~ : ~ ~I l : : 1 ' _'-.pi / _ : : 1 

: : ' : _yi 'i;, : : : : : l..'9""'i:::.. 
: , 1 Addr ,Status Zero 1 1 : : Status' '-ll----+---+-;-:1 A_d_d_r_.',~~-ta_t_u_,s I Datai ~I~ 1 ' : : ' ' : Status I i :, Addr 1 Status,Ze~r~O\ .... r•---........ ,<r>-D-at_a ____ _, 

Bus In 9 lines~ : 1 : : '-t-----!-:_..,.: __ ~~-----+:_._'-+----'Jfcfl~...,1-.......,,r----,.--..,.--+""' ..J f+J '---I ~ ~ .~\ ~ 
(Valid) Ad~ Co~ol Data H ; : 1 Addr ', Rea~ Zero :, :, ',, : ' ' I I I I : :, ~E J i '~~ A;:;.e~.d ~\ \ ! 

Bus Out 9 lines ~ L____J L_~~ L---t I I I I I I I r~ -L..__J. l ~ ..J.. 

-----! ! ' v+}--+---11--...,L I : ; : r : : 1 1 : 1 1 : : : :, \ !, !, 

Suppress Out ---11----t----------+---------u·-------+-----'.Y 1 1 1 1 1 : 1 : : 1 1 ~ l I I I l\I I I : I : : I I "°T ~ ~ : 

Data In ~ ! ~ I ! : : Ntti : I I I I ~: tb.. 
I I II : I I I I I : I I : I 

Data Out ~ : 1 ' 1 1 1 : 
1 

: 1 1----""'1·----,-.... , ------~l _____ D_a_t_a+-.....,.-+--1, ''-1-ll+--+..,-, ~: : : : : 
(Valid) I I Lil I Data Byte Count = o.i. 

Bus In 9 lines ---1 :I 1 ' 1 , , ~ 1 

Bus Out 9 lines ~1---+--------+---------1:~: ................................................ -+1------~1'---1·'~---+-........ --+l--'!-------!------~: ........ ~!------1'~---------':--+-----11-------...L+--1~--1-------........ +---1~----11----
r'-:-'-------+-------1'--:-'-----~~---------;-'--+---~~:-------ti 

Mark In 0 -----fl-.......j. ................ ---........ --........ --........ ------1~-------+-------..--~~---t-·-~J ; 1 : ; !---11----+--........ ------+---,lrl---........ -11----! I I I I I 

I : : : J..-----1 L 
-------/1---4--------.......j. ................ -------/~-------+-------~,--jl----+--~,-+-,-------+--------',~I I 

t I I I I 

------11----t-........ --------+i--------~~-------+-------..--~~---1---', .......... -----........ -----~~;._~:------1 L Not 
1 , ! , 1 : Used 

---11---+---................ ---.......;.-------........ ~~-------......... ------~:-.......,,1---........ 1 ___ ~:_: ______ ........ ______ ~:~J ....... -----ll----------tl._-; ___ --11-------+-~l---+---------+---ll ........ --~1---- by 

Mark Out 0 

Mark In 

Mark Out 

!, : ! I I I I : : ! 3725 
Mark In Parity -------11-................ ----........................ -;---------1i--------+--------+---1i---~'-·__[-i~-----......,.'-----~I~ .......:..,------1i1-----------;L1....---1-----11---........ --+----1t----------t---11--................ --11----

Mark Out Parity ---ll-·-r-------r-------1~-----1------+---1i l J l_ 

Clnitia-1 Selection-+-------- Data Transfer----___,__ Ending ----1 ---Initial Selection -i-_T ___ -_--_-_-_----Data Transfer -----------...--- Ending -
Sequence I Sequence 

-----·-- Block Multiplex Operation __________ __j Two-Byte-Wide Data Transfer -----·--------------

Disconnection with Channel End: (Not Used by 3725) 

Note The circled dot (!} is used in tha sequence chart to 
indicate the checking of that signal's level before proceeding. 

Legend 
CE = Channel end 
DE = Device end 

Chapter 12. 

1- Initial Selection._ ................ _ Data Transfer-

lo-----·-- Block Multiplex Operation - I 
Data In Data Out Transfer 

Channel Adapter 12-215 
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Block-Multiplexer Channel (Part 2 of 2) 
Operational Out 1-------------------11-----i~----------------------------------------~1--------------------------------'I--

Request In 1-----------------11-----0---------'\" 1;l 1~ A 
Hold Out ·~ ( ftl ~ ,~r--rf---_,___.,.._ __ _.....,,.-------..__....0 _,____,1--

Select Out 1----------i-----i--.71 ~\..~r-i-+-'\-~ '---++----____..._\-.J-.1,.-----+-...,( ~'----+-/-~ :, ·~ /j JI ~) ~)'--+ Y+----1: 
Select In ~-------------------,_ __ __,,__-r--tt---t----r--t---t----J-t-----------1 \_+-/--------+--i-----J~-+----_j-+lJ-+----1-----+4-----i---i--------+-->-+-----1--

Address Out 

Operational In 

Address In 

Command Out 

Status In 

Service In 

Service Out 

Bus In 9 lines 

Bus Out 9 lines 

Suppress Out 

Data In 

Data Out 

Bus In 9 lines 

Bus Out 9 lines 

Mark In 0 

Mark Out 0 

Mark In 

Mark Out 

Mark In Parity 

Mark Out Parity 

r--~~~~~----11--~1--i---i_;-_~~--+~~ ----~~y~J~-+-~~~~~1r-f~!} t:a: 1 ~ ~!_\ _ _;:--J~\~)~~..___7~!-~IJ ~ 
1-------------tf\7------·>------t----+--+-+--+------'M ..... ____ -.:r...._-.!...:-_Jf n I ~ : : = : ~ : : ~ ~ = 
!---------------+-': ~1-~---' ... ~--i : : T : : : i : ~ : : : T~'· : I : : : 7 : r--

: =]} h i : fl \'"'-+T _______ ;_i---'j'--+-......!'......!'-... l---li \r111-1: +-----11-1;------+-i-+i __ y-"'ffij , : i : ~ n : 
: ~~ l: :u : : : :~ : : : :N : : : : : : ~ 

' ',Status:, Add. 's ' '--------t----+'-+-.....;......;.--'-;---<1--..J. 1 .._ _ __, , : : ' ' -i -L ~I 1--ri r 1 tatus: ; : : Retry Sta1tus : Addr Status: 1 1 Addr, : 1 Status; J Data 
I I I .. , --- 4-1--1----. 1------i· 1--' g~ '--+---+-----..JJL___Jfi)E'l : I ' I 1' DE .._ ___ _._' ---1-' 1-- ' CE .__.__ _ __, ~ 
1 1 1 1 JiAddr ;j__ncontrol : 1 Addr 1 Control I 
I I I I r--rl r1 

1---~-+:-+:---+:-:f-, --1+-+-+---<1---~1-----+---+-----~~-1 ____ ___J ~ '----+---+-1----11-:~----+ \~--____J~ ~~-l _ __,_i ___,: 

-:T~ ..... ------11-----i~~----+--+-----------,+.----~~----------~--L-_._ ___ ....... I /--

I 

l 

J 

Ending Sequence - - Chaining Indicated 
i 

Command Retry 

·---Indication I 

I 
I 
I 

i 
I 
I 

I 
! 

!----~------ Block Multiplex Operation 

I 
1--

J 
r-

1--

I 

J 
1--

I 
I--

l I--

I 
' ' r--
! 
I 
I 

1--

'---

Note : The circled dot (!) is used in the sequence chart to 

Block Multiplex Operation 

Reconnection with Device End Reconnection after Command Retry 

indicate the checking of that signal's level before proceeding. 

legend 
CE = Channel end 
DE = Device end 

M = Modifier 
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DC Voltages and Tolerances at Board Pin Level 

Vdc Vmin Vmax Ripple (max) 

-12.0 -10.92 -13.20 0.45V p-p 

-8.5 -7.73 -9.35 0.25V p-p 

-5.0 -4.55 -5.50 0.15V p-p 

-4.3 -4.19 -4.48 0.07V p-p 

-1.5 -1.48 -1.56 0.03V p-p 

+5.0 +4.55 +5.50 0.20V p-p 
C Note 1) 

+5.0 +4.75 +5.25· 0.13V p-p 

+8.5 +7.73 +9.35 0.35V p-p 

+12.0 +10.92 +13.20 0.40V p-p 

+12. 0 +11.40 +13.20 0.40V p-p 
CNote 2) 

+24.0 +21.00 +27.60 0.30V p-p 

Notes: 

1. 02-PS7 only 
2. Ol-PS4 only 



Channel Adapter Troubleshooting Techniques 

The channel ad~pter troubleshooting is 
performed using the following techniques: 

• Checking the channel adapter enabl
ing/di sabling operation (see page 
12-800) 

• Checking the channel adapter autose
lection mechanism (see page 12-803) 

• Running a scoping routine to check the 
autoselection mechanism (see page 
12-807) 

• Checking the cycle steal mechanism 
(see page 12-809) 

• Running a scoping routine to check the 
cycle st~al mechanism (see page 
12-830) 

MMB (01A·A1) 
Common to rv: ode ls 1 and 2 

Adapter 

~ MPC MCC 

MMC 

SCTL 
ME Ms '-

ECC 

CCU to Storage Bus 
Cables(}) through GJ) ~ 

CCU B (01 A·A2) 
Common to Models 1 and 2 

BSMI Im 
u 
2 CCU 

MIOC ,_ 
OR L CLAB1 I01A·A3' 

CSl FES LI Cs 
r- ·1 

~ 
0 
a: CA1 

[2J (When no Gate 018) 

[2J (When no 3726) 

I 

I LAB Pos 3 (01B·A1) I 

I CS5 FES LI Cs I 
l"'J • 1 

I I I.I ::> 
~ 0 

I 
a: 

FES I 
CS6 LI Cs I 

i 

I 
·2 I 

I 
I 

(See Note 2) 

I 
I I CLAB2 (01 B·A2) 

I I .. FES 

I .. CS3 LI Cs 

"' ·1 I ::> 

I 
0 

I c: CA2 

I I 
I 
I I J4- Primary IOC Bus 

I I Cables(!)@@ 

(See Note 1) 

I I 
I I 

··:-:··1:11llii!llllilli!lilillii.!li! !Ill i : > I (< l 

r--

8 
When no 
C2LB2 

C2LB (01A·A3) 

CS1 FES 

• 1 
L!Cs 

::> 
0 1------''------'-----i 
a: CA1 

CA2 

(With CCUB and MMB)--------' ... 

I I LAB Pas 3 (01B·A1) (See Note 

,qJ ~ CS5 
FES LI Cs 
• 1 

> I ~ 1------1-----1---~ 

CS6 FES I ·2 
LI Cs 

I 
I 
I 
I 
I 

Primary IOC Bus I 
Cables(D@@ISee Note 1) 

C2LB2 (01 B·A2) I 
CS3 FES 

LI Cs 
• 1 "' > 0 !-----'-----'------! 

a: CA3 

CA4 

.. ..... 

CAB (02C·A 1) LAB Pos 6 (02A·A 1) 

CA3 
CS11 FES LI Cs ,. ... 0 CA4 

8 
~~ • 1 

::> < ,... > > a 0 ,. 0 
c: c: CA5 c: 

CS12 FES 
LI Cs 

-- -, CA6 ·2 

l (See Note 2) 

t LAB Pos 5 (02A·A2) LAB Pos B (02B·A2J 
Secondary I OC Bus 

Cables@@@ 
FES 

[!: 
FES 

(See Note 1) CS9 LI Cs CS15 LI Cs 
• 1 • 1 ... CD rn ,. > .. > 0 0 c: c: FES 

CS10 FES LI Cs CS16 L!Cs 
·2 ·2 

(See Note 2) (See Note 2) 

LAB Pos 4 (02A·A3) LAB Pos 7 (Q2S.A3) 

CS7 FES CS13 
FES 

LI Cs LI Cs 
" ·1 OJ ·1 -> ... 

::> 
(When no Gate 028) [2]- - - P'" 0 .. c: 0 

FES a: FES csa LI Cs CS14 L!Cs 
·2 ·2 

(See Note 2) (See Note 2) 

Legend: [2J Bus Terminator (BUSTERM) 

Note 1: See page 4-070 for cable card connector identification. 

Note 2: LAB Pos 3 to 8 orgsnlzation If LAB type C installed (TRA) 

LAB Pos. 3 to 8 

I TRM Tl Cs 

> 
0 
a: 

cs FES 

-1 
LI Cs 



Enabling/Disabling Checks (Part 1 of 3) 

CLOCKING 

Clock signals driving the channel adapters 
are 5 MHz and 100 ms. The CCIN card 
receives 5 MHz on pin M07 and the CHIN 
card receiyes 100 ms on pin P07. CSee 
page 5-050 for clock scoping details.) 

CHANNEL ENABLING/DISABLING 

Note: The switchCes) on the control panel 
do not enable a channel adapter .when in 
the 'Enable' position unless an IOH/IOHI 
Output X'7' instruction with byte 1, bit 4 
set on has be~n issued to the channel 
adapter that is to be enabled. 

The channel adapter enable switch circuit 
for each host interface covers a path from 
the control panel circuit board to the 
CHIN card in that channel adapter. Using 
the cabling between boards chart on page 
4-070 as a general reference, and the 
detailed routing drawing on the next page, 
the channel adapter enable circuit trace 
and measure from the control panel circuit 
board through to the CHIN card input pin. 

The channel adapter switches are part of 
the control panel circuit board. The 
common points of the switches connect to 
the de ground plane of the board at OlA-Al 
via two parallel paths as shown on the 
detailed routing figure. Each switch 
feeds a separate latch which is also 
located on the control panel circuit 
board. The purpose of this latch is to 
eliminate switch bounce. When the switch 
is down Cto disable the interface), the 
output of the latch is at +3.8V; when the 
switch is up Cto enable the interface), 
the output of the latch should be between 
0 and 0.5V. Each latch is routed to the 
CHIN card of the corresponding channel 
adapter as shown on the detailed routing 
figure. 

Note: If the line is open circuit at any 
point, the level a~ the CHIN card input 
will float to about +lV to +2.2V as shown. 

All Channel Adapters Disabled Lamp 

This lamp is a LED with a driver which is 
part of the control panel circuit card. 
The input to the LED driver is a large 
'DOT OR' circuit. A line from each chan
nel adapter feeds the 'DOT OR' as shown on 
the detailed routing drawing. When an 
interface is enabled for any channel adap
ter, the CHIN card for that channel adap
ter sends a ground level to the 'DOT OR', 
turning off the LED. 

If no channel adapter is enabled, thQ 'DOT 
OR' line should rise to about +1.7V, turn
ing on the LED. 

Hexadecimal Display Codes X'EEl' through 
XEEA' 

Immediately after a power on reset, the 
MOSS code Cin ROS) makes a check of all 
the installed channel adapters to ensure 
that none of them has its 'Enabled' line 
active. If an 'Enabled' line is found to 
be active, an error code is displayed on 
the hexadecimal indicators. The corres
pondence between the error code and the 
channel interface is as follows: 

Interface A Interface B CTPS) 

Error Code CA Error Code CA 

X'EEl' 1A X' EE7 I lB 
X'EE2' 2A X'EE8' 28 
X'EE3' 3A X'EE9' 38 
x I EE4' 4A X'EEA' 48 
x I EES' 5A - -x I EE6' 6A - -

These displays could be caused by the CHIN 
or CADR cards. A grounded or open circuit 
'Channel Adapter Enabled' signalCs) from 
each channel adapter to the MMB board may 
also be suspected; refer to the detailed 
routing diagram on the next page. 
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3725/3726 

Channel Adapter Enable Switch Circuit Routing 

+ = Disable CA ( + 3.SV to + 5V I 

CA - = Enable CA ( OV to + 0.5V I 
Enable Float = + 1V to + 2.2V 
Switch L 

Control VG VF YE YH YD YH YE CHIN 

~ Panel Connector Connector Connector Connector Connector Connector Connector Card 
·Control Connector 01A·A1 01A·A1 01A·A1 01A·A3 01A·A3 01 B·A2 02C·A1 Input 
Panel P5 * Pin 
Connector 
P5 B13 CA 1A Enable B01 S1E08 01A08 V1D08 01 A·A3V2M05 

CA 1B Enable B10 T1E08 01B08 V1E08 01 A·A3V2P05 

Gnd 
01A·A1 CA 2A Enable B02 S1EOS R1B08 W1E08 J1C08 V1D08 01 B·A2F2M05 
U1A06 

Control CA 28 Enable B11 T1EOS R1C08 X1AOS J1D08 V1E08 01 B-A2F2P05 

Panel CA 3A Enable B05 T1B08 M1B08 M1B08 02C·A 1 U2M05 
Connector CA 38 Enable B12 U1A08 M1DOS M1DOS 02C-A 1 U2P05 
P5 A15 CA 4A Enable B07 T1C08 M1BOS M1BOS 02C·A 1 P2M05 

CA 48 Enable 814 U1B08 M1E08 M1E08 02C-A 1 P2P05 
Gnd 01A·A1 CA 5A Enable BOB T1COS M1C08 M1C08 02C-A 1 K2M05 U1A11 

CA SA Enable B09 T1DOS M1D08 M1D08 02C-A 1 F2M05 
Connects to 
Ground Plane 
of 01A·A1 Board 

All Channel Adapters Disabled 'Dot Or' Circuit Routing 

CHIN 
Card 
Output + 1.BV =All CAs Disabled ( Ll:D On I 
Pin OV = One or more CAs Enabled ( LED Off ) 

CA 1 A or 1 B Enabled .TO 'All Channel Adapters 
01A·A3 01A·A3 01A·A1 01A-A1 Control Disabled' LED Driver 
V2512 W1D08 R1A08 U1C13 Panel 

CA 2A or 2B Enabled Connector 
01B·A2 01B·A2 01A·A3 P5 A18 
F2S12 W1D08 K1C08 * 

CA 3A or 3B Enabled P5 
02C·A1 
U2512 

Connector 

CA 4A or 48 Enabled 
02C-A1 

A01 ·- 801 

P2S12 
CA 5A Enabled 

02C·A1 

02C·A1 01A·A1 
N1DOS N1DOS 

K2S12 Control 

CA SA Enabled 
02C-A1 

Panel 
Board 

F2S12 Rear 
View 

A20 :-B20 



Enabling/Disabling Checks (Part 2 of 3) 

3725 MODEL 2 

Channel Adapter Enable Switch Circuit Routing 

CA 
Enable 
Switch 

s 
L 

+ = Disable CA ( + 3.8V to + SV 

- = Enable CA ( OV to + O.SV I 

Float = + 1V to + 2.2V 

Control YG YF YH YD YE YH 
Panel Connector Connector 

YE 
Connector 
01A-A1 

Connector Connector Connector Connector 
CHIN 
Card 
Input 
Pin 

Connector 01A-A1 01A-A1 01 A-A3 01 A-A3 01 B-A2 01 B-A2 
Panel PS * 
Connector 

.----t PS B 13 CA 1 A Enable 801 S1E08 Q1A08 V1D08 01 A-A3V2MOS 

Gnd 
01A-A1 CA 2A Enable 802 
U1A06 

S1E06 R1808 W1E08 01 A-A3S2MOS 

Control 
Panel CA 3A Enable BOS M1808 M1B08 01 B-A2F2MOS 
Connector 
PS A1S 

CA 4A Enable 807 M1806 M1806 01 B-A2J2MOS 

Gnd 01A-A1 
U1A11 

Connects to 
Ground Plane 
of 01A-A1 Board 

All Channel Adapters Disabled 'DOT OR' Circuit Routing 

CHIN 
Card 
Output 
Pin 

+ 1.8V =All CAs Disabled ( LED On ) 

CA 1A 

CA 2A 

CA 3A 

CA 4A 

OV = One or more CAs Enabled ( LED Off I 
Enabled-----... --------~..----.... --:----.... ----.---~TO 'All Channel Adapters 

01A-A3 
V2S12 

Enabled-----... --------~ 
01A-A3 
52512 

018-A2 

01A-A3 
W1D08 

Enabled------+--------------! 
F2S12 

01B-A2 
Enabled ------+--------------' 

J2S12 

01A-A 1 
R1A08 

01A-A1 
U1C13 

Control Disabled' LED Driver 
Panel 
Connector 
PS A18 . 

PS 
Connector 

A01 ·- 801 

Control 
Panel 
Board 
Rear 
View 
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Enabling/Disabling Checks (Part 3 of 3) 

CHANNEL ADAPTER ENABLED SIGNAL ROUTING CCA BOARDS TO MMB BOARD> 

3725/3726 

CHIN 
Card 
Output 
Pin 

CADA 
Card 
Input 
Pin 

CADA 
Card 
Output 
Pin 

01A-A3X2Dl 1 

01A·A3W2D11 

CAB 
YE 
Conn. 
02C-A1 

CLAB2 
YH 
Conn. 
01B·A2 

CLAB1 
YD 
Conn. 
01A·A3 

CLAB1 
YH 

Conn. 
01A-A3 

W1A06 

MMB 
YE 
Conn. 
01A·A1 

MMB 
YF 
Conn. 
01A·A1 

MCC 
Card 
Bottom 
01A-A1 

MCC 
Card 
Top 
01A·A1 

3725/3726 Maintenance Information Manual 12-802 

CPA 
Card 
Top 
01A·A1 

------- Q1C06--V2M02--V2W22--U2W22 
W1B06 ------- 010os--v2Do2--v2wo2--u2wo2 

CA 1 A Enabled-- 01 A-A3V2S03---01 A-A3X2S03--- (Logic)--

CA 1B Enabled--01A-A3V2S04---01A-A3W2S03---(Logic)--

CA 2A Enabled-- 01 B-A2F2S03---01 B-A2B2S03 ---(Logic)--

CA 2B Enabled--01 B-A2F2S04---01 B-A2C2S03--- (Logicl--

CA 3A Enabled--02C-A1U2S03---02C-A1W2S03---(Logic)--

CA 3B Enabled-- 02C-A 1U2S04---02C-A1 V2S03- (Logicl--

CA 4A Enabled--02C-A 1P2S03---02C-A1 A2S03--- (Logic)--

CA 4B Enabled--02C-A1P2S04---02C-A1Q2S03---(Logic)--

CA 5A Enabled-- 02C-A 1K2S03---02C-A1 L2S03--- (Logicl--

CA 6A Enabled--02C-A1F2S03---02C-A1G2S03---(Logic)---

01 B-A2B2D11 W1A06--J1E06 -X1B06 ------- A1006--V2M03--V2W23--U2W23 

01 B-A2C2D11 W1B06--K1A06-- X1008 -------S1A08--V2D04--V2W03--U2W03 

02C-A 1W2011·--M1 E06 

02C·A1V2D11 ·--N1C08 

02C·A1R2011 --N1A06 

02C·A 1Q2D11 ·--N1 DOS 

02C-A1L2011 ·-N1B08 

02C·A1G2D11 ·-N1B06 

M1E06 

N1C08 

N1A06 

N1D08 

N1B08 

N1B06 

----V2M04--V2W24--U2W24 

----V2G08--V2W04--U2W04 

----V2M05--V2W25-- U2W25 

----V2P04--V2W05-- U2W05 

·----V2M07--V2W26--U2W26 

·----V2M08--V2W27-- U2W27 

I • +Enabled .1 -Enabled ------~ 
Legend : 

+ = + 4.5 V to + 5 V 

- = O V to + 0.5 V 

Float = + 1 V to + 2.2 V 

37.25 Model 2 

CHIN 
Card 
Output 
Pin 

CADA 
Card 
Input 
Pin 

CADA 
Card 
Output 
Pin 

C2LB2 C2LB 

YE YD 
Conn. Conn. 
01 B-A2 01A-A3 

CA 1A Enabled-- 01 A-A3V2S03---01A-A3X2S03---(Logic)---01A-A3X2Dl1 ----------------

CA 2A Enabled-- 01A-A3S2S03 ---01A-A3W2S03 --- (Logic); ___ 01A·A3W2D11 ----------------

CA 3A Enabled- 01B-A2F2S3 ---01B-A2B2S03 ---(Logic)---01B-A2X2D11 ------ M1E06 

CA 4A Enabled - 01 B-A2J2S03 ---01 B·A2C2S03 --- (Logic)--- 01 B-A2W2D11 ------N1A06 

C2LB 
YH 

Conn. 
01A-A3 

W1A06 

X1B06 

I • +Enabled ~ -Enabled 

Legend : 
+ = + 4.5 V to + 5 V 

- = O V to + 0.5 V 

Float = + 1 V to + 2.2 V 

MMB MMB MCC MCC CPA 
YE YF Card Card Card 
Conn. Conn. Bottom Top Top 

01A-A1 01A-A1 01A-A1 01A·A1 01A·A1 

Q1C06~V2M02--V2W22--U2W22 

A1006--V2M03 -V2W23--U2W23 

M1E06 V2M02--V2W22--U2W22 

N1A06 V2M03 -V2W23--U2W23 

-I 



Autoselection Troubleshooting 

CA AUTOSELECTION TROUBLESHOOTING 

See page 12-065 for a general description 
of the channel adapter autoselection mech
anism. 

The following symptoms are an indication 
that the autoselection mechanism has 
failed: 

• The channel adapter diagnostic routine 
LA20 fails. 

• An IOC bus error occurs and the 
lagging address register <Input X'74') 
indicates that an IOH/IOHI instruction 
failed while performing a channel 
adapter Input X'F'. 

• An IOH/IOHI Input X'F' instruction was 
done because of a level 3 interrupt, 
but the channel adapter selected does 
not have a level 3 interrupt. 

When the FRUs indicated by the maintenance 
procedure have been replaced, the autose
lect interconnect cable(s) may be 
suspected as causing the problem. The 
following information is available in this 
section for isolating autoselection prob
lems: 

• Autoselection signal description 

• Channel adapter autoselect signal 
routing diagram 

• Autoselect timing chart 

• Manual intervention scoping routine 
description 

AUTOSELECTION SIGNAL DESCRIPTION 

A detailed description of each of the 
autoselect signals follows: 

Priority Bus Bits 4 through 7 to Interface 

These four signals indicate the level 3 
interrupt priority of all channel adap
ters. They are individually dotted by all 
channel adapters so that each CA can 
determine whether its own level 3 priority 
is greater than, equal to, or less than 
that of all the other channel adapters. 
These signals are driven and received by 
each channel adapter. When a level 3 
interrupt occurs in a channel adapter, 
that CA activates the applicable priority 
bus bit Cif any) as long as the autoselect 
signal 'Hold' is inactive. The priority 
bus bits are defined in the table below: 

Hote: If a channel adapter level 3 is 
caused by any interrupt other than those 
defined by the priority bus bits as above, 
that channel adapter does not activate any 
of the priority bus bits. As shown in the 
table, this type of level 3 interrupt has 
the lowest priority of all. 

Sample Out to Interface 
Sample In 
Sample Out Wrap Dot 
CA Installed Sent 
CA Installed Received 

These signals are described as a group 
because of their logical interaction. 

Priority bus bit Priority Type of operation 

4 1 (high) Priority outbound data transfer 
5 2 Outbound data transfer 
6 3 Initial selection 
7 4 Inbound data transfer 

none 5 Clow) All others 

The channel adapter that was selected 
before the execution of the channel adap
ter Input X'F' IOH/IOHI instruction was 
started generates the 'Sample Out to 
Interface' signal which propagates to the 
next CA as 'Sample In'. The 'Sample Out 
to Interface' signal is generated even if 
the channel adapter originating this 
signal has the highest priority. If the 
CA receiving the 'Sample In' signal has a 
priority equal to or greater than that of 
all the other CAs (as determined by 
comparing its own priority with the prior
ity bus bits) it does not propagate 
'Sample Out to Interface' to the next 
channel adapter. Instead, it becomes 
selected itself, and resets the selected 
latches in the other channel adapters by 
generating the 'CA Sample Trap to Inter
face' signal. 

The 'CA Sample Trap to Interface' signal 
remains active until the level 3 interrupt 
in the CA selected by the autoselect 
mechanism has been reset, and inhibits a 
new Input X'F' from initiating another 
autoselect sequence as long as it is 
active. 

Hote: If the last physically installed 
channel adapter receives the 'Sample In' 
signal, but does not have greater or equal 
priority, the last CA also generates the 
'Sample Out Wrap Dot' in addition to the 
'Sample Out to Interface' signal, since 
this signal has no load when generated by 
the last CA. The last CA is the highest 
numbered CA. 

The 'Sample Out Wrap Dot' signal is dotted 
at all channel adapters, and arrives at 
CAil as 'Sample In'. A channel adapter 
determines that it is the last physically 
installed CA by examining the 'CA 
Installed Received' signal which is gener
ated by a higher numbered channel adapter 
as the 'CA Installed Sent' signal. When 
the 'CA Installed Received' signal is 
inactive, it indicates that the CA is the 
last one in the chain; for example, if 
CAIS is not installed, CA#4 does not 
receive the 'CA Installed Received' 
signal, and thus knows that it is the last 
in the chain. 

Hold to Interface 

This signal inhibits all channel adapters 
from changing the priority bus bits until 
the CA with the highest priority has 
become selected. The 'Hold to Interface' 
signal is generated by the channel adapter 
that was selected before the IOH/IOHI 
Input X'F' instruction execution was 
started. 

The 'Hold to Interface' signal is reset as 
follows: 

• When the CA that generated the 'Hold 
to Interface' signal receives 'Sample 
In', the 'CA Sample Trap' signal was 
not generated by any of the other 
channel adapters, and the CA remained 
selected throughout the autoselection 
sequence. This means that the already 
selected CA has the highest level 3 
priority, or that no CA had a level 3 
interrupt pending when the Input X'F' 
was executed. 

• When the channel adapter that generat
ed the 'Hold to Interface' signal 
receives the 'CA Sample Trap to Inter
face' signal, and is no longer select
ed. This means that the channel 
adapter with the highest level 3 
priority has selected. 

Common Valid Feed Auto 

The 'Common Valid Feed Auto' line is a 
dotted signal that indicates that all 
channel adapters have decoded the Input 
X'F' instruction. The CA that was select
ed before the Input X'F' instruction was 
started uses the line to generate the 
valid tag on the IOC bus in response to 
the TA tag during the Input X'F' instruc
tion. If any of the channel adapters have 
not recognized the input, 'Valid Tag' is 
not raised, and an IOC bus error occurs. 
The CA that becomes selected during the 
Input X'F' instruction uses the 'Common 
Valid Feed Auto' signal to generate the 
'Valid Tag' response to the TD tag. 
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Autoselection Signal Routing (Part 1 of 2) 

CHANNEL ADAPTER AUTOSELECT SIGNAL ROUTING (3725/3726) 

CCIN 

01A·A3 
G05 - Priority Bus Bit 4 to Interface U2 

G06 - Priority Bus Bit 5 to Interface 

G07 - Priority Bus Bit 6 to Interface 

GOB - Priority Bus Bit 7 to Interface 

G12+ Common Valid Feed Auto 

G10 - Hold to Interface 

J13 - CA Sample Trap to Interface 

CCIN 

01A·A3 

YD .YH 
Conn. Conn. 

01A·A3 01B·A2 
Cable 

K1DOB-2~W1EOB 

K1 E08 -2rX1 AOB 

K1E06-i rX1A06 

K1AOB,2-X1BOB 

L1C08~ 2-X1DOB 

L1A06-i rX1806 

L1806--i 2-X1C06 

G13 U2 J05 
-CA Installed 

Sent (unused) 

-CA Installed 
Received 

CCIN 
-Sample 

01A·A3 In 

G09 
U2 

CVTL 

01A·A3 

~ 
T2 

• CCIN 

01A-A3 
U2 

CVTL 

~ 
01A·A3 

T2 

D12 

t-~-~-~-~-

L 1D06--H--X1 E06 

-Sample Out 
J12 • to Interface ..... 

-Sample Out 
to Interface 

810 _.- Repowered 

L1C06_, rX1 D06 

~ 

D10 --
L...--

-
-
-

-
-

Dot ORed Signals 

CCIN 

01B-A2 
E2 

CCIN 

G13 01B·A2 
E2 

CCIN 

01B·A2 

G09 E2 

CVTL 

809 01B·A2 

D12 

D09 

D2 

CCIN 

01B-A2 
E2 

CVTL 

01B-A2 
02 

G05 

G06 

G07 

GOB 

G12 

G10 

J13 

J05 

J12 

810 - E1E11 ~ r-H1D11-----i r--s12--D12------i r-L1C06 

J04 

D10 

3725/3726 Maintenance Information Manual 12-804 

CCIN CCIN CCIN CCIN -Sample Out to Interface 

02C·A1 02C-A1 02C·A1 02C·A1 
at last CA has no sink 

J12 

~ 
T2 J12 ...... G09 N2 

J12 • G09 J2 Ji2 • G09 E2 .. . 
J04 
-Sample Out Wrap Dot 

(generated by last CA 
installed) 

CVTL 

02C·A1 
D12 S2 

-. --- ..-
CCIN CCIN CCIN 

02C-A1 02C·A1 · 02C·A1 
T2 
~ 

N2 
~ 

J2 
~ 

CVTL 

02C·A1 
-Sample Out Wrap Dot 

S2 D09 ~ Repowered 

.. 
--------CA#1----------t~ ...... ----CA#2----• ... 11-------------------------CA#J----1 ... • --4--CA#4__., .,..__CA#S__., .... ~----CA#6-----i...-• 



Autoselection Signal Routing (Part 2 of 2) 

CHANNEL ADAPTER AUTOSELECT SIGNAL ROUTING (3725 MODEL 2> 

CCIN 

01A·A3 
GOS - Priority Bus Bit 4 to !nterface U2 

G06 - Priority Bus Bit S to Interface 

G07 - Priority Bus Bit 6 to Interface 

GOS - Priority Bus Bit 7 to Interface 

G12 +Common Valid Feed Auto 

G10 - Hold to Interface 

J13 - CA Sample Trap to Interface 

Dot ORed Signals 

CCIN 

01A·A3 GOS 
R2 

G06 

G07 

1Goa 

G12 

~ 
J13 

YD YH 
Conn. Conn. 

01A·A3 01B·A2 
Cabla 

K1D08-H-W1E08 

K1E08-H-X1A08 

K1EO&-H-X1A06 

K1Aoe-H-X1B08 

L1COS-i rX1D08 

L1A06 --t rX1B06 

L1B06 --t rX1C06 

CCIN CCIN 

01 B·A2 01B·A2 
F2 

GOS H2 

G06 

GOS 

G12 G12 

G10 

CCIN 

G13 01A·A3 
R2 

L 1006·H-X1 E06 ____ .,___...,. 
-CA Installed Received 

is always at + level at 

G13 

CCIN 

01A·A3 
U2 

-CA Installed 
Re.ceived 

CCIN 
-Sample 

01A·A3 In 

G09 U2 

A CCIN 

01A·A3 
U2 

CVTL 

~ 
01A·A3 

T2 
012 

JOS 

J12 

~ 

D10 

-CA Installed 
Sent (unused) 

-Sample Out 
• to Interface 

...... 

-

-CA Installed Received 

JOS 

CCIN 

· 01A·A3 

G09 
R2 
~ 

CVTL 

01A·A3 -
I B09

1 02 810 

Sample Out Aepowere 

L1C06~~X1006 

d 

CCIN 

OIA·A3 
A2 
~ 

-Sample Out Wrap Dot 

L 1008 -H-Xl E08 

G13 

CCIN 

01 B·A2 
E2 

CCIN 

'01 B·A2 

G09 
E2 

CVTL 

01B·A2 

D12 D2 

CCIN 

01B·A2 
E2 

CVTL 

01B·A2 

I D09
1 

02 

-..-

CCIN 

01 B·A2 l•t CA installed 
H2 JOS 

CCIN -Sample Out to Interface 

01 B·A2 
at last CA has no sink 

J12 • G09 
H2 

t:!!.L ...... 
J04 
-Sample Out Wrap Dot 

(generated by last CA 
installed) 

-..-

~ 

-Sample Out Wrap Dot 

~ Repowered 

--------CA#t-----1..,_~ ... ~-----CA#2-----1•.,.._ ____ CA#3----t.,• ~CA#4__., 
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Autoselection Timing 

Pins Listed are on the CCI N card 

I I I I 

..- Level 3 Interrupt Request 

I I 
1..--+- Variable Ti ming -+----1-.i 

+ Any Level 3 IR (D13) 
P1 3 '~""""' 

UC Data Bus Byte 1 bit O:M12 ----

IRA (P05) 

1/0 (M02) 

- TA (M03) 

- TD (M04) 

+ Input X'F' Byte 0 (J06) 

+ Common Valid Feed Auto (G12) 

- Valid (Halfword or VH) (P02) 

Parity Valid (P06) 
4 =GOS 6 = G07 

Priority Bus Bits 5 = G06 7 = GOB 

Hold To Interface (G10) 

- Sample Out To Interface (J12) 

- CA Sample Trap To Interface (J13) 

- Sample In (G09) 

+ Selected Latch (Z31) = CA Selected at Start of In X'F' (Z31); 

+ Selected Latch (Z31) = CA with Highest L3 Priority (Z31) 

I 
1+--+----1-..;.....~---+ Input X'F' --" 

500ns 500ns 500ns 500ns 500ns,500ns 500ns 500ns 500ns 500ns 

( + Level ) 

-, .... __ -t----+----+----+----+-----+----4----+---~~ ...... 

-,..1 .. 
____ ..._ __ ..__,~,_---+----+----l~--+-----t---~ 

1----i.~-1---~L---,l~~..__..~~ ~--·+----+~~ 
~ "'-V 

l ~ 

I A/V A. AA. A.A A.A. .A A 
I' l'V'IX){)< )(){: X)()t.. x.)Q'. '~IJQV. ~ 

'.__I 

' 
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Hotes: 

1. If an roe bus check occurs. the IOC 
bus tags stay at the signal level 
present when the error occurred. and 
remain there until the roe bus check 
is reset. 

2. The 'Sample Out to Interface' and 
'Sample In' signals are not present 
at each channel adapter (see under 
"Autoselection Signal Description" on 
page 12-803). 

3. 

4. 

5. 

roe bus byte 1. bit o. indicates that 
a channel adapter level 3 is present 
on the bus when I/O is not active. 
Scoping pins P13 and M12 are on the 
channel adapter side of the RDV card. 
Byte 1. bit 0 is not active unless a 
level 3 interrupt is being raised by 
a channel adapter on the board being 
scoped. 

The 'Sample Out Wrap Dot' signal is 
not shown on the timing diagram; it 
is the same as 'Sample Out to Inter
face'. 

The channel adapter with the level 3 
interrupt will continue to present 
its interrupt on byte 1. bit 0 of the 
roe bus Cwhen I/O is inactive) until 
the channel adapter's level 3 inter
rupt i s reset. · 

Scoping Levels 

+ = +4.5 to +SV 

= o to +o.sv 
A line that is floating will be between +1 
and +2.2V. 



Autoselection, Scoping Routine (Part 1 of 2) 

CHANNEL ADAPTER SCOPING ROUTINE FOR AUTO
S ELECT MECHANISM 

The purpose of this scoping routine is to 
allow you to troubleshoot problems related 
to the channel adapter autoselection mech
anism. The routine sets up a channel 
adapter autoselection test as follows: 

1. 

2. 

3. 

4. 

The first channel adapter to be test
ed is specifically selected with an 
IOH Output X'7' instruction and auto
selection is enabled. 

A level 3 interrupt request is gener
ated in the other channel adapter. 

An IOH Input X'F' instruction is 
performed. This triggers the autose
lectlon mechanism to select the chan
nel adapter with the level 3 request 
and deselect the channel adapter 
previously selected. 

If the looping option is selected, 
steps 2 and 3 are repeated, which 
results in the two channel adapters 
being alternately selected. 

Running the Routine 

The routine may be run by calling manual 
intervention routine MBOl with the 'CA' 
option Cthis is the same manual inter
vention routine that is used for the IOC 
bus>. 

When the message 'TO TEST CA AUTOSELECT 
TYPE: CA THEN PRESS SEND' is displayed, 
reply by typing 'RCA' Cthe other scoping 
routines are selected by simply pressing 
SEND>. When the message 'ENTER CA NBRS 
FOR AUTOSELECT THEN PRESS SEND' is 
displayed, the parameters should be 
entered in the following format: 

'Rooxxyy 

where: 

co = the selected option 

xx = the first channel adapter to be 
tested 

yy = the second channel adapter to be 
tested 

Option 

The option 'co' may be one of the follow
ing values: 

01 The requested function is executed 
once only. The '01' option may be 
repeated as often as required. 

02 The requested function is executed 
and loops until an error is found. 
The error is reported once only via 
an RAC 675 or 676. If you wish to 
continue, type 'G' (for Go>; the 
routine then loops indefinitely until 
the 'ATTN' key is pressed. 

03 This option is identical to option 02 
above, except that if an error is 
found, it is not reported. 

XX and YY 

The remaining paramete~~ are 'XX' and 
'YY', where XX is the first channel adapt
er to be tested, and YY is the second. 
The parameters XX and YY should be entered 
in the form X'On' where n is the channel 
adapter number CCAl = X'Ol'). 

Notes: 

1. To test only one channel adapter, YY 
should be X'OO'. 

2. If XX is not in the range X'Ol' 
through X'06', or if YY is not in the 
range X'OO' through X'06', the 
following message is displayed: 
'INVALID CA NBR PRESS SEND TO RETRY'. 

3. If XX is the same as YY the following 
message is displayed: 'INVALID 
REQUEST PRESS SEND TO RETRY'. 

Chapter 12. Channel Adapter 1 2 - 8 0 7 



Autoselection, Scoping Routine (Part 2 of 2) 

Error Reporting 

The following RAC-ERC codes are displayed 
when an error is found by the scoping 
routine: 

RAC ERC Meaning 

675 7FFA The request was for one channel adapter, 
found by the autoselect mechanism was not 

Action: type G to proceed. 

675 7FFB The request was for two channel adapters, 
adapter found by the autoselect mechanism 
expected. 

Action: type G to proceed. 

675 7FFC The request was for two channel adapters. 

but the adapter 
the one expected. 

but the first 
was not the one 

The first one found 
by the autoselect mechanism is correct, but the second one is 
not. 

Action: type G to proceed. 

675 7FFD A level 1 interrupt occurred LoJhi le trying to issue a PIO. The 
error bit gives the reason for the level 1 interrupt. 

Action: type G to proceed. 

676 7FE1 A permanent level 3 interrupt is present. It is impossible 
to exit this level even t-Jhen the channel adapters have been 
reset by the program via an Output X'7' instruction with byte 
0, bit 7 set to 1. 

Action: restart the routine. 

676 7FE2 A level 1 interrupt occurred while executing a PIO in level 3. 

Action: type G to proceed. 
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The error bit field displayed is the 
contents of In X'76'. This register 
latches the error conditions found during 
PIO execution. The following combinations 
may occur: 

Error field Suspected IOC line* Meaning 

X'0400' Data bus bits IOC Bus 
X'0800' VH VO tag 

parity check 
is off 

X'1800' IRR VO tag raised on a new IOH 
X'2800' IRR, VH, EOC Ho response to TA 
X'4800' IRR VH did not fall after TD dropped 
X'5800' IRR, VH, EOC, VB, M Ho response to TD for PIO read 
X'6800' IRR, VH, EOC, VB, M Ho response to TD for PIO read 
X'F800' VH l/O tag is off, VH must rise CPIO 

end after a data exchange) 
X'xxFF' Autoselect failure. X'xx' is the 

channel adapter address C00-05) 

Where: 

Data 
EOC 
IRR 
M 

bus bits = bytes 0 and 1, bits 0 through 7 and parity 
= end of chain 

VB 
VH 

= interrupt request removed 
= modifier = valid byte = valid halfword 



CA Cycle Steal Troubleshooting 

The symptoms of channel adapter cycle 
steal failures are: 

• Channel adapter diagnostic routine 
LA20 fails. 

• IOC Bus ~rrors (register X'7E' byte O, 
bit 7 on and register X'76') and 
register X'75' byte O, bit 0 off indi
cating that the channel adapter was 
cycle stealing. 

• BER type 10 with ID 14, 16, 91 or 9A, 
or BER type 14 with ID 92. 

When the FRUs indcated by the maintenance 
procedures have been replaced, the signal 
paths between the channel adapter and the 
IOC bus may be suspected of causing the 
problem. Some specific suspect items are 
the top card connectors, the bottom card 
connectors, and the on board nets. The 
following information is available for 
isolating channel adapter cycle steal 
problems. 

• CA cycle steal operations description 

• Diagrams of the IOC bus lines used 
during cycle steal operations with the 
channel adapter 

• Channel adapter cycle steal timing 
chart 

• Manual intervention scoping routines 
description 

• Pin/Net listings in the YZ pages 

CA CYCLE STEAL OPERATIONS CAIO) 

Note: The RDV card must be enabled by an 
IOH/IOHI instruction before the channel 
adapter can operate with the roe bus. 

Before a cycle steal operation can be 
started for a given channel adapter, that 
CA's pointer register in the CCU must be 
loaded with the cycle steal data address 
using an Output X'3x' instruction. Also, 
registers X'C' and X'2' within this CA 
must be loaded with the byte count and the 
controls using IOH/IOHL instructions from 
the CCU. The last instruction executed 
should be an IOH/IOHI Output X'2' instruc
tion to set byte O, bit 4 off, indicating 
an AID dat~/status operation. 

The CA may now raise a cycle steal request 
to transfer data between the CA and the 
CCU storage. The CA raises the 'Cycle 
Steal Request' line at pin PlO of its CCIH 
card, which is connected to pin Jll of its 
corresponding RDV card. If the RDV card 
is not disabled, it forwards the request 
to the CCU as the 'Cycle Steal Low' signal 
on the IOC bus pin X32. This IOC bus line 
is a 'dor-OR' of the signals coming from 
all the channel adapters. When the CCU 
sees the 'Cycle Steal Request Low' line, 
it raises the 'IO Tag' line which inhibits 
any additional requests from trapping the 
cycle steal grant when it is sent out. 
The signal 'IO Tag' coming up also causes 
all adapters on the IOC bus t.o clear the 
data bus bytes 0 and 1 and respond with 
'Interrupt Request Removed' <IRR) and drop 
'Valid'. The CCU then honors the request 
by sending out 'Cycle Steal Grant Low' on 
the IOC bus to pin Y03 of the RDV card for 
channel adapter 1. The grant signal 
proceeds in priority order from CA#l 
(highest) to CA#6 (lowest). As each RDV 
card (for CAs 1 and 2), or CCIN (for CAs 3 
through 6) receives 'Cycle Steal Grant 
Low' on pin Y03 CM08 for CCIN) it checks 
its cycle steal request latch. If the 
request latch is on, the grant signal is 
trapped and used by that adapter. If the 
request latch is off, the grant signal is 
passed on to the next lower priority chan
nel adapter. 

When a channel adapter sees the cycle 
steal grant, it places its Cycle Steal 
Control Word CCSCW) on the IOC data bus 
and raises the 'Valid Tag' signal. If the 
parity on the data bus is good, the CCU 
acknowledges by dropping cycle steal 
grant. The CA drops the request when the 
grant was received, and drops valid when 
the grant drops. 

Note: If the CCU detects bad parity on 
the data bus, it raises the Halt tag. 

The data transfer now takes place in 
8-byte bursts, except for the last one, 
which may be less than 8 bytes. The CCU 
starts the data transfer by raising the TD 
Tag. Depending on the direction of the 
transfer, into the CCU (inbound) or out of 
the CCU (outbound), the transfer sequence 
may vary. The channel adapter responds 
with 'Valid Tag' during the data transfer, 
and the CCU replies with the TD tag. The 
data bus is loaded for each response from 
the sending end, either CCU or channel 
adapter; each response transfers 2 bytes. 
On the last transfer, the CA responds with 
'End of Chain Tag' CEOC) instead of 'Valid 
Tag'. If the last transfer contains only 
1 byte instead of 2, the CA responds with 
'Modifier' and 'Valid Byte' instead of 
'Valid Tag'. 

After this last transfer response, the CCU 
drops I/O. The CA raises 'Valid' and 
drops IRR. The CCU then raises TD, which 
allows another cycle steal request to 
start. 

Note: If the CCU detects bad parity on 
any transfer, it responds with 'Halt' 
instead of the TD, tag. 
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Cycle Steal, Signal Routing {Part 1 of 4) 
CYCLE STEAL ROUTING (3725/3726) 

To CCU 

01A-A2A3 
---------..-llll01A-J1·----·--------•--t01B-J1·----·--------... .--... 

CA 1 
CCIN RDV 

01 A A3 01 A-A3 
- P09 End of Chain Adapter M07 U2 I-'-.:...;:_~-=----'--~--''--~~~~~~~~ A2 

P04 Valid Byte M09 

M06 Halt Tag G13 

M04 - TD Sync G05 

P05 - IRR M10 

M03 - TA Tag CCU to Adapter G03 

M02 - 1/0 Tag CCU to Adapter G04 

P02 - Valid B12 

P06 - Parity Valid M13 

P07 - Modifier from Adapter P02 

S02 UC Data Bus Byte 0 to Adapter (0) M04 

503 UC Data Bus Byte 0 to Adapter (1) P04 

S04 UC Data Bus Byte 0 to Adapter (2) P05 

505 UC Data Bus Byte 0 to Adapter (3) P06 

S07 UC Data Bus Byte 0 to Adapter (4) P07 

sos UC Data Bus Byte 0 to Adapter (5) P09 

S09 UC Data Bus Byte 0 to Adapter (6) P10 

S10 UC Data Bus Byte 0 to Adapter (7) P12 

S12 UC Data Bus Byte 0 to Adapter (P) P13 

M12 UC Data Bus Byte 1 to Adapter (0) GOS 

U04 UC Data Bus B te to Ada ter (1) J04 

U05 UC Data Bus Byte to Adapter (2) J05 

U06 UC Data Bus Byte to Adapter (3) J06 

U07 UC Data Bus Byte to Adapter (4) J07 

U09 UC Data Bus Byte to Adapter (5) J09 

U10 UC Data Bus Byte to Adapter (6) J10 

U12 UC Data Bus Byte to Adapter (7) G12 

U13 UC Data Bus Byte to Adapter (P) J12 

From Cf.>..#2 

CCI N 01 B-A2E2 

Z09 

zos 
Z2S 

Z27 

Z07 

Z26 

Z25 

Y33 

Y32 

Y31 

Y04 

Y05 

Y07 

YOS 

Y09 

Y10 

Y12 

Y13 

V25 

X04 

X05 

X07 

XOS 

X09 

X10 

X12 

X13 

X25 

RDV 
01B-A2 

M07 zag 
M09 A2 ZOS 

G13 

GOS 

M10 

G03 

G04 

B12 

M13 

P02 

M04 

P04 

POS 

P06 

P07 

P09 

P10 

P12 

P13 

GOS 

J04 

JOS 

J06 

J07 

J09 

J10 

G12 

J12 

Z2S 

Z27 

Z07 

Z26 

Z25 

V33 

V32 

Y31 

V04 

V05 

Y07 

VOS 

V09 

V10 

V12 

Y13 

V25 

X04 

X05 

X07 

XOS 

X09 

X10 

X12 

X13 

X25 

RDV 
018-A 1 

Z09 
A2 

ZOS 

Z2S 

Z27 

Z07 

Z26 

Z25 

Y33 

Y32 

Y31 

Y04 

Y05 

Y07 

VOS 

V09 

Y10 

Y12 

V13 

Y25 

X04 

X05 

X07 

XOS 

X09 

X10 

X12 

X13 

X25 

From CCIN CA#3 CA#4 CA#5 CAt/6 

02C-A1 T2 N2 J2 E2 

FR 
RDV 

02C-A1 

A2 
zag 
ZOS 

Z2S 

Z27 

Z07 

Z26 

Z25 

Y33 

V32 

Y31 

v64 
V05 

V07 

VOS 

Y09 

V10 

Y12 

Y13 

Y25 

X04 

X05 

X07 

XOS 

X09 

X10 

X12 

X13 

X25 

BD 
RDV 

02C-A1 
M07 X2 Z09 

M09 ZOS 

G13 

G05 

M10 

G03 

G04 

B12 

M13 

P02 

M04 

P04 

P05 

P06 

P07 

P09 

P10 

P12 

P13 

GOS 

J04 

J05 

J06 

J07 

J09 

J10 

G12 

J12 

Z2S 

Z27 

Z07 

Z26 

Z25 

V33 

Y32 

Y31 

Y04 

V05 

Y07 

VOS 

V09 

V10 

Y12 

V13 

Y25 

X04 

X05 

X07 

XOS 

X09 

X10 

X12 

X13 

X25 

Terminator 
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Cycle Steal, Signal Routing (Part 2 of 4) 

CYCLE STEAL ROUTING C3725 MODEL 2) 

To CCU 

01A-A2A3 
01A-J1 

CA~l 

CCIN RDV RDV ADV 
Terminator 

01A·A3 01A·A3 
Z09 

01B·A2 01 B·Al P09 - End of Chain Adapter M07 M07 Z09 Z09 U2 A2 A2 A2 P04 - Valid Byte M09 ZOB M09 zoa zoa 
M06 - Halt Tag G13 Z28 G13 Z28 Z28 
M04 - TD Sync GOS Z27 GOS Z27 Z27 
POS - IRA M10 Z07 M10 Z07 Z07 
M03 - TA Tag CCU to Adapter G03 Z26 G03 Z26 Z26 
M02 - 1/0 Tag CCU to Adapter G04 Z2S G04 Z2S Z2S 
P02 - Valid B12 V33 BJ2 V33 Y33 
P06 - Parity Valid M13 Y32 M13 Y32 Y32 
P07 - Modifier from Adapter P02 Y31 P02 Y31 Y31 
S02 - UC Data Bus Byte O to Adapter (0) M04 Y04 M04 Y04 Y04 
S03 - UC Data Bus Byte 0 to Adapter (1) P04 VOS P04 VOS VOS 
504 - UC Data Bus Byte 0 to Adapter (2) P05 Y07 POS Y07 Y07 
sos - UC Data Bus Byte 0 to Adapter (3) P06 YOB P06 VOS YOB 
507 - UC Data Bus Byte 0 to Ada ter 141 P07 Y09 P07 Y09 Y09 
SOB - UC Data Bus Byte 0 to Adapter ISi P09 Y10 P09 Y10 Y10 
S09 - UC Data Bus Byte 0 to Adapter (6) P10 Y12 P10 Y12 Y12 
510 - UC Data Bus Byte O to Adapter (7) P12 Y13 P12 Y13 Y~3 

S12 - UC Data Bus Byte 0 to Adapter (Pl P13 Y25 P13 Y25 Y25 

M12 - UC Data Bus Byte 1 to Adapter IOI GOS X04 GOB X04 X04 

U04 - UC .Data Bus B te .1 to Ada er (1) J04 XOS J04 xos XOS 

UOS - UC Data Bus Byte 1 to Adapter 121 JOS X07 JOS X07 X07 

UQ6 - UC Data Bus f:lyte to Adapter (3) J06 XOB J06 XOB xos 
U07 - UC Data Bus Byte to Adapter (4) J07 X09 J07 X09 .X09 

U09 - UC Data Bus Byte to Adapter ISi J09 X10 J09 X10 X10 

U10 - UC Pata Bus Byte to Adapter (61 J10 X12 J10 X12 X12 
U12 - UC Data Bus Byte to Adapter (7) G12 X13 G12 X13 X13 
U13 - UC Data Bus Byte to Adapter (P) J12 X25 J12 X25 X2S 

From CA#3 CA#4 

From CA#2 
CCIN 01B-A2E2 H2 

CCIN 01A-A3R2 
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Cycle Steal, Signal Routing (Part 3 of 4) 

CYCLE STEAL SIGNAL ROUTING DURING AIO 
(3725/3726) 

01A-J1 

CCU - Cycle Steal Request Lo RDV CCU 
01A-A2A3~~---------------------1 

RDV 

01A-A3 

- Cycle Steal Request J11 A2 X32 

c 

RDV 

01B-A2 

J11 A2 X32 

3725/3726 Maintenance Information Manual 

01 B-J1 02C-J1 

FR BD 
RDV RDV RDV 

01B-A1 02C-A1 02C-A1 

A2 X32 A2 X32 J11 X2 X32 

- Cycle Steal Request 

CA#1 
CCIN 

01A-A3 P10 

U2 

MOS MOS 

CA#2 
CCIN 

01 B-A2 ._P1,;_0;__ __ -_C.:....yc'-le~S.:.:te~a'-I ;...;R.:.eq:!..:u:.:e.:,;st;__...J 

E2 

CA#3 
CCIN 

02C-A1 P10 

T2 

MOS 
Pass 

M09 MOS 

CA#4 CA#5 CA#6 
CCIN CCIN CCIN 

02C-A1 P10 02C-A1 P10 02C-A1 P10 

N2 J2 E2 

Pass 
M09 MOS 

Pass 
M09 MOS 

- Cycle Steal Grant RDV to CA - Cycle Steal Grant RDV to CA 

- Cycle Steal Grant ROV to CA 

ROV 

01A-A3 
A2 

ROV 

01 B-A2 
A2 

ROV 

01B-A1 
A2 

- Cycle Steal Grant Trap 012 01 A-J1 Trap 012 

CCU Lo CCU ROV 03 
01 A-A2A3-9-----------'y~ Passi..y.:...;2::..:3:.._--11---1 

Notes: 

1. When a RDV card receives a cycle 
steal request on pin Jll, it passes 
on the request to the CCU on the 
dot-OR at pin X32. 

2. When a RDV card receives 'Cycle Steal 
Grant lo' at pin Y03, it may either 
trap it, or pass it on: 

a. If the CA corresponding to the 
RDV card has a cycle steal 
request active, the RDV traps the 
grant signal and sends it out on 
pin 012 to its channel adapter. 

Y03 Pass Y23 ~ p~Y23 

- CS Grant lo Out ROV to ROV 

b. If the CA corresponding to the 
RDV card does not have a cycle 
steal request active, the RDV 
passes the grant signal via its 
pin Y23 to the next RDV. 

3. When the CCIN card of one of CAs 3 
through 6 receives 'Cycle Steal Grant 
lo' at pin M08, it may either trap 
it, or pass it on: 

a. If the CA has a cycle steal 
request active, it traps the 
grant signal internally. 

01 B-J1 

FR BO 
ROV ROV 

02C-A 1 02C-A1 
A2 X2 

Trap 012 

Y03 Y03 Y23 
Pass 

- CS Grant Lo Out ROV to ROV 

b. If the CA does not have a cycle 
steal request active, it passes 
the grant signal to the next 
channel adapter. 

4. 'Cycle Steal Request' and 'Cycle 
Steal Grant Lo' are both tied of at 
the FRRDV and RDV-AD cards so that 
the 'secondary IOC bus has no access 
to these lines. 

12-812 



Cycle Steal, Signal Routing (Part 4 of 4) 

CYCLE STEAL SIGNAL ROUTING DURING AIO 
C3725 MODEL 2) 

01A-J1 
CCU 

- Cycle Steal Request Lo ADV CCU 
01A-~2A3~'4--------------------1 

MOB 

- Cycle Steal Request J11 

CA#1 
CCIN 

ADV 

01A-A3 

A2 

CA#2 
CCIN 

X32 

01A·A3 P10 

U2 

01A·A3 P10 ---
R2 

H09 MOB 

ADV 

01B-A2 

J11 A2 X32 

- Cycle Steal Request 

CA#3 CA#4 
CCIN CCIN 

01 B-A2 P10 01B·A1 

E2 H2 

MOB 
Pass 

M09 MOB Pass 

- Cycle Steal Grant .ADV to CA 

ADV 

01A·A3 
A2 

- Cycle Steal Grant Trap D12 01 A.J1 

- Cycle Steal Grant ADV to CA 

ADV 

01B·A2 
A2 
Trap D12 

P10 

01 B·J1 

ADV 

01B·A 1 
A2 

01 B·J1 

CCU lo CCU ADV Y03 Y23 
01A·A2A3-------------r Pass----1---t ._ ___ Y_0_3-t Pass ._Y'""'2""3 ___ -.-i ___ Y_0_3-t Passt-Y...;;2;..;;3--~.-I 

Notes: 

1. When a RDV card receives a cycle 
steal request on pin Jll, it passes 
on the request to the CCU on thr 
dot-OR at pin X32. 

2. When a RDV card receives 'Cycle Steal 
Grant Lo' at pin Y03, it may either 
trap it, or pass it on: 

a. If the CA corresponding to the 
RDV card has a cycle steal 
request active, the RDV traps the 
grant signal and sends it out on 
pin Dl2 to its channel adapter. 

' 
- CS Grant Lo Out RDV to R.DV 

b. If the CA corresponding to the 
RDV card does not have a cycle 
steal request active, the RDV 
passes the grant signal via its 
pin Y23 to the next RDV. 
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Cycle Steal, Timing and Scoping 

CA CYCLE STEAL TIMING 

Pins I isted ore on the CCIN cord 
2 µs 2 µs 2 µs 2 µs 2 µs 2 µs 2 µs 2 µs 2 µs 2 µs 

- Cycle Steal Request (PlO) 

- Cycle Steal Grant (M08) 

- 1/0 (M02) 

- TA (M03) (+Levell 

- TD (M04) 

- IRR (P05) 

- EOG (P09) 

- Modifier (P07) 

- Valid Byte (P04) 

~ Valid (Halfword or VH) (P02) 

I 
Allow Cycle 

1 
Allow Cycle 
Steal Request Steal Request 

Notes: 

1. The timing diagram shows an 8-byte 
AIO write operation CCCU to CA). 

2. The 'Modifier' and 'Valid Byte' 
signals are shown on the diagram, but 
do not occur for an 8-byte transfer. 
These two signals are only used 
during an odd byte transfer when the 
last data transfer has only one byte 
valid. 

CSCW on 
Data Bus 

Two Bytes 
on Data Bus 

Scoping Levels 

+ = +4.5 to +SV 

= 0 to +O.SV 

A line that is floating will be between +1 
and +2.2V. 
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CHANNEL INTERFACE SCOPING 

Refer to Chapt~r 4 "CA Cable Routing" for 
the host interface signal internal routing 
and scoping points. 

CA I/O INSTRUCTION FAILURE SCOPING 

The channel adapter input/output instruc
tion may be cycled and scoped using the 
PIO scoping routine for the IOC bus (refer 
to Chapter 11). 



Cycle Steal, Scoping Routine (Part 1 of 2) 

CHANNEL ADAPTER SCOPING ROUTINE FOR CYCLE 
SlEAL MECHANISM 

The purpose of this scoping routine is to 
allow the CE to troubleshoot problems 
related to the channel adapter cycle steal 
mechanism. The routine sets up an eight 
data byte cycle steal from CCU storage 
into the data buffers of the selected 
channel adapter. The cycle steal is 
performed according to the option 
selected. Option 06 does a data compare 
in the CCU by performing a PIO read of the 
channel adapter data buffers and comparing 
it with the data sent. 

Running the Routine 

The routine may be run by calling manual 
intervention routine MBOl with the 'CA' 
option Cthis is the same manual inter
vention routine that is used for the IOC 
bus). 

When the message 'TO TEST CA AUTOSELECT 
TYPE: CA THEN PRESS SEND' is displayed, 
reply by pressing SEND. 

When the message 'TO TEST CA CYCLE STL 
TYPE: CE THEN PRESS SEND' is displayed, 
set the cursor to the reply area, type 
RCE, then press SEND. 

When the message 'ENTER OPT-C.A. 
NBR-ADDR-DATA THEN PRESS SEND' is 
displayed, the parameters should be 
entered in the following format: 

'Rooxxaaaaaadddddddddddddddd 

where: 

00 = the selected option 

xx = the channel adapter to be tested 

aa = the storage address for cycle 
stealing 

dd = 8 bytes of data 

Oetion 

The option 'oo' may be one of the follow
ing values: 

01 

02 

03 

06 

Cycle steal with error reporting is 
executed once only. The '01' option 
may be repeated as often as required. 

The cycle steal function is executed 
and loops until an error is found. 
The error is reported once only via 
an RAC 675. If you wish to continue, 
type 'G' (for Go); the routine then 
loops indefinitely until the 'BREAK' 
key is pressed. 

This option is identical to option 02 
above, except that if an error is 
found, it is not reported. 

This option is identical to option 02 
above, except that data comparison 
occurs between the contents of the 
channel adapter data buffers and the 
data sent. 

Channel Adapter Number 

The channel adapter number may take any 
value in the range 01 through 06. 

Storage Address for Cycle Steal 

The parameter 'aaaaaa' is the storage 
address C3 bytes : 6 hex digits) from 
which the data will be cycle stolen; this 
address must be greater than X'008000'. 

Data for Cycle Steal 

The parameter 'dddddddddddddddd' is the 
data C8 bytes : 16 hex digits). 

Notes: 

1. 

2. 

3. 

4. 

A total of 13 bytes (26 hex digits) 
must be input. 

If an invalid option is selected, the 
following message is displayed: 
'INVALID FORMAT PRESS SEND TO RETRY'. 
Re-enter the request. 

If xx is not in the range X'Ol' 
through X'06', the following message 
is displayed: 'INVALID CA NBR PRESS 
SEND TO RETRY'. 

If an invalid storage address is 
entered, the following message is 
displayed: 'INVALID MEMORY ADDRESS 
PRESS SEND TO RETRY'. 

Example: 

To select option 01 for channel adapter 
no. 03, using storage address X'OOAOOO' 
and data string X'llll2222AAAACCCC', 
enter: 

R010300A00011112222AAAACCCC 
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Cycle Steal, Scoping Routine (Part 2 of 2) 

Error Reporting 

The following RAC-ERC codes are displayed 
when an error is found by the scoping 
routine: 

RAC ERC Meaning 

675 7FOO Tried to enable a RDV, but a level 1 interrupt occurred. 
The error bits indicate the cause. 

Action: request the PIO scoping routine for the IOC bus. 

675 7Fll A level 1 interrupt occurred while a PIO was being issued 
to the channel. The error bits indicate the cause. 

Action: type G to proceed. 

675 7F22 The data entered from the keyboard does not match the data 
that was cycle stolen. 

Action: type G to proceed. 

3725/3726 Maintenance Information Manual 1 2-8 3 1 

The error bit field displayed is the 
contents of In X'76'. This register 
latches the error conditions found during 
PIO execution. The following combinations 
may occur: 

Error Field Suspected IOC Line* Meaning 

X'0400' Data bus bits IOC Bus parity check 
X'0800' VH l/O tag is off 
X'1800' IRR I/O tag raised on a new IOH 
X'2800' IRR, VH, EOC No response to TA 
X'4800' IRR VH did not fall after TD dropped 
X'5800' IRR, VH, EOC, VB, M No response to TD for PIO read 
X'6800' IRR, VH, EOC, VB, M No response to TD for PIO read 
X'F800' VH I/O tag is off, VH must rise (PIO 

end after a data exchange) 

Where: 

Data bus bits 
EOC 

= bytes O and 1, bits 0 through 7 and parity 
= end of chain 

IRR 
M 
VB 
VH 

= interrupt request removed 
= modifier 
= valid byte = valid halfword 
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TSS in 3725 Data Flow 
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Communication Scanner Processor 

PURPOSE 

The communication scanner processor CCSP> 
is a processor that operates under the 
control of the scanner microcode loaded 
from the diskette drive into CSP storage 
during IPL. The front-end scanner CFES) 
is an adapter of the CSP. One CSP and one 
FES is called a "scanner". 

PACKAGING 

One CSP is packaged on three cards: 

• Communication scanner processor card 
C CSPU 

• Communication scanner processor card 
CCSP2l 

• Communication scc:mner storage CCSM> 

COMPONEtlTS 

The CSP components are shown on the data 
flow (right). They: 

CA) Connect to the IOC bus to receive or 
transmit data and controls 

1 

2 

CB) Execute the instructions of the 
microcode to transmit and receive 
~ata, support the link protocols, 
translate characters, and control tha 
communication interface 

CC) Store the microcode, the transmit
ted/received data, the line interface 
parameters, and the diagnostics 

CD> Provide registers in local storage 
for current CSP operation and perma
nent code in the ROS for starting the 
microcode IPL 

CE) Control the storage and manage Cby 
hardware only) the cycle steal with 
the FES 

CF) Control the CSP interrupts 

CG) Provide control storage address 
compare, and generate a CSP interrupt 
when the selected address is encount
ered 

CH> Detect and report the CSP errors via 
the CSP error register 

CI> Generate clocking signals to the 
processor and its associated logic 
from the basic clock C29.49 MHz) 
.supplie~.by the adapter .clock CACLK> 

DATA FLOW 

I 
I 

I 
I 
I 
I~ _h 
I 
Ii 

IOC 
Bus 
Con-

I nection 

1--1-
I CSP1 

I 

I 
I 
I 

I 
I 

10 
I 
-i Clock 

I 
1- - -
I CSM 

I 

(Part 1 of 4) 

CSP2 

0 
Data Out (Odd) Interrupt Data In (Odd) 

Interrupt Request Control 

I l External Register Address 

Data Out (Oddi Error Data In (Odd) 

0 
Reporting 

:I Ext Reg Add 

_c_ ~ I- -- -- -- "'.'"""" - - - - ---Data Out 
Hard Stop j_ 

I I Ext Reg Add 

I Interrupt Level Controls 

Processor Reset Adapter 

I Clock Control Storage Add 

0 I 
Local Storage Add 

_J Interrupt Request I 
J Data In 

Data Out Data In 
Local Storage 

© Control Storage Address 

I 
ROS Data In 

Ext Reg Add 

© Jt Control Storage Add 

Data Out (Oddi Address Data In (Oddi 
Compare 

Interrupt Request J 

0 
Clock Cycle Steal 

Cycle Steal Control and Refresh 
Control 

J 
-- - _, - - - - -- - -- --· t--

Control Storage Address 

0 .f 
Refresh Control Data In 

Storage 

I 
I 

I 
I 
I 

+_]_ 

I 
l 

I 
rT 

J_ 
T 

I 
I 
I 

..l 
I 

I 

I 

I 
I 
I 
I 

t- ~ 
I 

.. ..I 
I 

FES 

LOCAL STORAGE 

The local storage consists of 128 bytes 
(64 halfwords) of storage addressable by 
byte or by halfword. It is organized in 
16 blocks Cor pages) of eight local stor
age registers CLSRs) each one byte long, 
used to store the microcode pointers, the 
control blocks, and the program status 
words. 

The local storage registers can be 
displayed or altered from the operator 
console using the TSS functions (see page 
2-370). 

READ-ONLY STORAGE 

The read-only storage CROS> consists of 8K 
bytes C4K halfwords) of storage address
able by halfwords. It includes all the 
permanent code needed for microcode IPL 
and dump, and to perform diagnostics. 

The ROS can be displayed from the operator 
console using the TSS functions (see page 
2-370). 

CONTROL STORAGE 

The control storage consists of up to 128K 
bytes C64K halfwords). It is addressable 
by halfword with an access time of 200 ns. 
An error correct;on code CECC) mechanism 
detects and corrects all s;ngle-bit 
errors. The control storage ;s used to 
store: 

• 

• 

• 

The scanner microcode (about 34K 
bytes) 

The buffers for the t~ansmitted and 
received data, and the line control 
blocks and parameters (about 13K 
bytes> 

Tables and service buffers (about 17K 
bytes) 

The control ~torage can be displayed or 
altered from the operator console using 
the TSS functions (see page 2-370). 
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Communication Scanner Processor (Part 2 of 4) 

CSP EXTERNAL REGISTERS 

The CSP uses 32 e;ght-bit external regis
ters located in the main communication 
scanner components: IOC bus connection, 
address compare, error reporting, and 
front-end scanner. The external registers 
are connected to the CSP via the data in 
Codd) bus during read operations, and data 
out Codd) bus during write operations. 
Their bits are sat on or off by the hard
ware or the microcode. 

The external registers can be displayed or 
altered from the operator console using 
the TSS functions (see page 2-370). 

Address F.unction 
<Hex) 

00 
01 
02 
03 
04 

05 

06 
07 

08 

09-0F 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
.1 A 
18 
lC 
10 
lE 
lF 

IOC bus control 1 
IOC bus control 2 
IOC bus service 
CSP error 
Miscellaneous/ 
adapter address 
External interrupt 
request/priority 
<Reserved) 
Synchro/configuration 
data set 
Error indication to the 
CE indicator card, and 
bad parity generator 
<Reserved) 
Extended interrupt 
request 
(Reserved) 
Interrupt request 
line interface address 
Data in/out 
Sync operation command 
Async operation status 
FES general command 
(Reserved) 
CSP interrupt request 
Current CSP interrupt 
Address compare control 
Address compare byte 0 
Address compare byte 1 
CSP interrupt masks 
local storage page reg 

Card 

CSP2 
CSP2 
CSP2 
CSP2 

CSP2 

CSP2 

CSP2 

CSP2 

FES 

FES 
FES 
FES 
FES 
FES 
FES 

CSP2 
CSP2 
CS Pl 
CSPl 
CSPl 
CSP2 
CSP! 

RDV 

I 
I 
I 
I 
I 
I 
I 

I 
Controls Logic 
(22 Wires) l 

I 
I 

I 
I 
I 

IOC Bus 

I 
I I 
I 
I 
I 
I 

Data ( 18 Wires) 

(Bytes 0, 1, and Parity) 

I 
I 

CSP2 

(Interrupt !Error I Con troll Reporting) 
TA Select (PIO) 

=~;=8 
r---

Cycle Steal Select (AIOI 1-- I X'03' 
Pong Buffer Control I-+ 1 '--

I Channel Request r---

=EJ 
(Synchro/ 

E} CDS) 
Ping Buffer Control ..- 1 x·o1·~ ~ 

1--H i-- I .....__ X'07' 
,..._ -IOC Bus Tags r--- ~ 

,__, ....__ 
I 

IOC Bus Check 
X'IE' 

X'02' ~ I 
t-+ '--'~ ,- - -- - 1-- - - -• 

Data In (Odd) Bus 

l CSP1 

Disable Hard Stop I Data In (Even) 
,....---, 

IOC Bus Disable 
Ext Reg Add l 

X'04' I- I 
""t 

Cycle Steal Request Processor 
1--l H __._Data Out (Even) 

1.----l T 
Data Out I (Odd) Bus I 

T 

MOSS Interrupt Request ..---- I L~•l S.o,.,. Add B CCU Level 1 Interrupt Request 
x·os· I- I CCU Level 2 Interrupt Request t-I-+ 

_. 

...__ 
I (Address Compare) 

Error Status Type Hard Stop 

I ....--

~ 
0 I 

X'IB' 

.....__ 
I r---

~ I X'IC' 

)" Pong I 
.....__ 

. ·L"O I --
f- X'ID' 

I 1- '---

~ 

FES 

(Scheduler and Address Selector) 

....--- Overrun/Underrun 

r4 X'10' 
Time Out 
Modem Change 
Errors 

..--
Interrupt (Read X'10') 

!:. X'12' Line Interface Address 

'---

--
1- X'13' 

Line Interface Address 

~ ~L--..1 

--,_ Data 
X'14' 

'----

r--- Read/Write Operation 

• 
1~ X'15' Register Type 

~ I- Register Address 
.....__ 

..-- Data Exchange Not Complete 

1- X'16' Error during Exchange 

'---

- Reset Latches ,_ 
X'17' Reset Storage 

Freeze State 
'--

Interrupts 

Asynchronous 
Operations 



Communication Scanner Processor {Part 3 of 4) 

CCU/CSP Regjster Use 

The CSP axtarnal registers ara used as 
follows: 

• Program-initiated operation CPIO): 

Register X'OO' indicates the PIO oper
ation to the microcode when 'TA 
select' is on, and controls tha pong 
buffer operation. 

Register X'02' reflects the status of 
the IOC bus tags and indicates IOC bus 
check when parity errors are detected 
on the data. 

Register X'04' provides miscellaneous 
IOC controls. 

• Adapter-initiated operation CAIO>: 

• 

Register X'00' indicates the AID oper
ation to the microcode when 'cycle 
steal request' is on. 

Register X'Ol' controls the cycle 
steal sequence on the IOC bus and the 
ping buffer operation. 

Interrupts: 

Register X'05' controls the interrupts 
from the CSP to the CCU or MOSS. CCU 
level 1 or 2 interrupt requests are 
reported via bytes 0 and 1 of the IOC 
bus. 

Io 
Byte 0 

1lo 
Byte 1 

1 I 
Io 1 0 0 0 1 0 o Io 0 0 0 0 0 0 o I 

A A l l ____ level 1 

------------ level 2 

CSP/FES Register Use 

The CSP external registers are used as 
follows: 

• Asynchronous actions: 

• 

• 

• 

Register X'13' specifies the line 
interface address. 

Register X'14' transfers the parame
ters and status in both directions. 

Register X1 15' specifies the typa of 
storage or register to be accessed in 
the FES CRAM, lIC, or ICC) and starts 
the read or write operation. 

Register X'16' gives the status of the 
FES at the end of the read or write 
operation, and indicates the errors. 

Cycle Stealing: 

Cycle stealing between the FES and CSP 
is performed via the CSP data bus. It 
is controlled by hardware only, no 
external registers being used in the 
operation. 

Interrupts: 

Register X'10' and X'12' control the 
interrupts from the FES on microcode 
level 2. The interrupt condition is 
indicated by X'12' bits 0 and 1, the 
address of the line interface that has 
initiated the interrupt is in X'12' 
bits 2 through 7, and the type of 
interrupt is given by X'10' bits 1 
through 3. 

Reset: 

Register X'17' is used by the micro
code to reset the components of tha 
FES. 

PING/PONG BUFFERS 

Two half-word registers, called the ping 
and pong buffers, are alternately 
connected to the IOC bus in flip/flop 
mode. They are used for transferring 
commands, data, and control words between 
the IOC bus and the CSP. The switching 
from one buffer to the other is controlled 
from the IOC logic. 

Although the ping/pong buffers are phys
ically located in card CSP2, for the 
microcode they are logically located in 
the local storage (card CSPl), page 3, 
registers 0 through 3. 

PROCESSOR CHARACTERISTICS 

• 

• 

Instruction Time: 

476 ns through 1258 ns depending on 
the type of instruction 

Program levels: 

The interrupts are raised by the 
microcode Call levels) or by hardware 
<levels O, 1, and 2). levels 0 
through 3 can be masked by the micro
code. 

The levels are used as follows: 

level Function 

0 Error handling and address 
compare 

1 CCU instruction processing 
2 FES interrupt processing 
3 Queue and command processing 
4 CNot used) 
s CNot used) 
6 CNot implemented) 
7 Timer control and disconnect 

stop initialization 

• Clock: 

The clock consists of a 29.4912 MHz 
square wave provided from the redrive 
card (see Chapter 5). 

HARDS TOP 

CSP internal errors detected by the CSP 
hardware cause a CSP hardstop. Two bytes 
of status information are presented by the 
CSP either to the CCU control program 
CNCP> or to the MOSS after the hardstop 
condition is detected. If the CSP is in 
'Connect' mode, the error status is 
presented to the CCU control program 
CNCP>. If the CSP is in 'Disconnect' 
mode, the error status is presented to the 
MOSS. The errors that cause a hardstop 
a~e listed under "CSP Internal Errors" on 
page 13-321. The bit definitions of the 
two status bytes are given under "Error 
Status Type Hardstop" on page 13-351. 
Flow diagrams are on pages 13-330 and 
13-340 for reporting errors to CCU and 
MOSS. 

A hardstop condition is handled by the CSP 
hardware as follows: 

1. A permanent cycle steal request is 
forced internally to the CSP process
or. No cycle steal operation takes 
place. However, since cycle steal 
has the highest priority with CSP 
storage, this causes the CSP micro
code processing to stop, but keeps 
the CSP clocks running. 

2. 

a. A level 1 interrupt request is 
presented to the CCU control 
program CHCP> if the CSP is in 
'Connect' mode. 

b. A level 4 'interrupt request is 
presented to the MOSS processor 
control program if the CSP is in 
'Disconnect' mode. 
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Communication Scanner Processor (Part 4 of 4) 

3. 

a. The CCU control program CNCP) 
responds to its level 1 interrupt 
request by sending a 'Get Error 
Status' command. The CSP then 
sends the two bytes of 'error 
status type hardstop' if the CSP 
clocks are not stopped by the 
hardstop condition. 

b. The MOSS control program responds 
to its level 4 interrupt request 
by sending a 'Get Command Comple
tion' command. The CSP then 
sends the two bytes of 'MOSS 
command completion' (defined on 
page 13-352) if the CSP clocks 
are not stopped by the hardstop 
condition. Then the MOSS control 
program sends a 'Get Error 
Status' command to which the CSP 
responds with the two bytes of 
'error status type hardstop'. 

The error status type hardstop does not 
transit through the ping/pong buffers, but 
is directly presented on the IOC bus data 
bytes~ A BER type 11, ID95, is generated, 
and can be displayed. 

The hardstop is reset from the CCU or the 
MOSS via a programmed reset command or a 
general reset. 

SCANNER STATE 

The state of a scanne'r is shown on the 
console di splay. Once the scanner has 
been selected by the operator, its state 
appears in the 'm' field of the machine 
status area on the screen. (Refer to the 
3725 Operating Guide for MSA description.) 
The state may be: 

• Inoperative 

• Initialized 

• Connected 

• ·Disconnected <stop or go) 

• Reset 

Inoperative 

the scanner is lnoperative when rt is n~t 
in any other state. 

Initialized 

The scanner is initialized when the CSP is 
loaded with the microcode and the FES 
storage is initialized to all zeros. 
There is no operation with the control 
program. 

Connected 

The scanner is connected when it runs 
under the control of the control program. 
Errors on CCU I/O instructions are report
ed to the control program, and errors on 
MOSS I/O instructions to the MOSS. 

Disconnected 

The scanner is disconnected when it does 
not run under the control of the control 
program but under the control of the MOSS 
microcode. Only MOSS I/O instructions are 
executed. Any instructions from the CCU 
are not answered. 

When disconnected from the control 
program, the scanner may be: 

• Running (disconnected-go): The scan
ner can be in this state while being 
IPLed, dumped, or debugged using the 
TSS services. 

• Stopped (disconnected-stop): The 
microcode continues to react to the 
MOSS instructions. The scahner can be 
in this state while being debugged 
using the TSS services. 

Any errors are reported to the MOSS. 

The scanner may be disconnected by: 

• 

• 

The operator when entering a service 
command <stop or address compare with 
the stop option selected, for example) 

The microcode when certain errors are 
detected Ca CCU interrupt level 1 is 
requested with the disconnect indica
tion) 
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The scanner may be reset by a general 
reset which resets all the scanners, or by 
a programmed reset which resets one 
specific scanner. 

The operator can reset a specific scanner 
from the console using the TSS services. 

1. General Reset: 

When the CCU activates the reset tag 
of the IOC bus, during a general IPL 
or at power-on, every scanner: 

a. Forces a CSP interrupt level O. 

b. Resets the external registers 
X'03' CCSP error) and X'08' 
(error indicators/bad parity 
generator). 

c. Disables the IOC bus and resets 
the FES by setting on 'reset 
adapter. The LICs and ICCs are 
reset at the same ~ime. 

d. Starts microcode execution at 
level 0 address 0. The first 
task of the microcode is to 
initialize the CSP external 
registers. 

2. Programmed Reset: 

The control program can reset one 
scanner by sending a write command in 
the PIO mode with operation code 
equal •Programmed Reset' and the 
scanner address. When this command 
is received, the selected scanner: 

a. Disables the hardstop CX'04' bit 
3 on). 

b. Restarts the microcode operation 
at level 0 address 0. 

c. Resets the interrupt requests to 
the MOSS and CCU CX'05' bits 0 
and 2 on). 

The connected FES is stopped CFES status: 
freeze) but the storages of the CSP and 
FES are not reset: the CSP storage can be 
dumped. 

SCANNER COMMANDS 

The following commands may be used from 
the operator console to modify the scanner 
state. 

Current Possible Resulting 
State Scanner State 

Commands 

Connected Stop Disconnected/stop 
Reset Reset 
Dump Reset 
IML Initialized 

Discon- Stop Disconnected/stop 
nected/go Reset Reset 

Dump Reset 
!ML Initialized 

Discon- Start Disconnected/go 
nected/stop Reset Reset 

Dump Reset 
IML Initialized 

Reset Reset Reset 
Dump Reset 

Cor Unknown IML Initialized 
mode) 

Ini ti ali zed Stop Disconnected/stop 
Connect Connected 
Reset Reset 
Dump Reset 
IML Initialized 

Inoperative Reset Reset 
Dump Reset 
IML Initialized 



Front-End Scanner (Part 1 of 2) 

PURPOSE 

The front-end scanner CFES) is a scanning 
circuit that supports, under the control 
of the csr. a wide range of protocols and 
line interfaces. The FES is an adapter of 
the CSP. 

THROUGHPUT 

The FES maximum throughput varies from 256 
kbps Cfor one line attached), to 307.2 
kbps (for 32 lines at 9600 bps distributed 
over eight LICs). The throughput is 
spread over the LICs up to the last one 
installed on the LAB; if only one LIC is 
installed, all the throughput is devoted 
to this LIC (see also "LIC Weight" on page 
1-051). 

The FES uses the 'LIC present' wire to 
scan up to the last LIC even if the inter
mediate L!Cs are not plugged. In addi
tion, the 'wide-band' wire used with 
high-speed lines attributes all the scan
ning throughput to one line on tl:le LIC. 

DATA FLOW 

CSP 

Data Out 

I 

I 
_l 

External Register Address 

I -

-t 
Controls 

.J. 
Reset Adapter 

I 
ACLK 

I 
(From RDV) 

I 
.1 Control Storage Address 
I 

I 
I 

Interrupt Request 0 
I 

I 

I 
I 
I 
I 
I 

I 
L Data In 

0 

1 

FES 

...0. 

Addresses/Commands 
Scheduler 
and Controls Address 
Selector 

General Reset 

Control 

~ 
RAM A 

~ 
- 10 

~ 
l 

Character Cycle Steal Cycle Steal 
Service Data Address 

Scanner Base Layer 

Internal Bus 

l 
RAM B ~y 

Control 

~ Line ~ Bit Line 
Service Interface Service 

....... Front-End Layer 

l UC/ICC 
j Registers 

Data/Bit Service 

LIC/ICC 

I 

I 

I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 

I 

I 
I 

I 
I 

J_ 

J ---

PACKAGING 

One FES is packaged on one card. 

COMPONENTS 

The FES components are shown on the data 
flow and have the following functions: 

CA) Control the FES timing, the exchange 
with the CSP, and the RAM operation 

CB) Control the transfer of characters 
between the front end and the CSP 

CC> Handle the data halfwords coming from 
or going to the control storage 

CD) Provide cycle steal control for the 
CSP 

CE> Interrupt the CSP on level 2 for 
buffer and data management, and for 
error reporting 

CF> Serialize/deserialize the bits trans
mitted to or received from the LICs 

CG> Provide line services related to link 
protocol and modem control 
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Front-End Scanner (Part 2 of 2) 

FUNCTIONS 

The FES functions are organized in 
relation to the three main components as 
follows: 

Scheduler 

The scheduler: 

• Communicates with the CSP through the 
external registers (asynchronous path) 
to: 

• 
• 

• 

Send general commands to the FES 
using X'17' 

Read interrupt information using 
X'lO' and X'12' 

Access the RAMs and lIC/ICC regis
ters using X'l3', X'14', X'15', 
and X'16' 

Generates the FES timing 

Scans the lines on two levels, charac
ter service and bit service, depending 
on the processing speed (see also 
"Scanning Operation" on page 13-261). 

Controls the FES RAMs 

Scanner Base layer 

The scanner base layer: 

• 

• 

• 

• 

Transfers characters to and from the 
control storage in cycle steal 

Reports line status and fetches trans
mission parameters using cycle steals 

Reports line status and errors by 
interrupting the microcode on level 2 

Manages timers 

Front-End layer 

The front-end layer: 

• Serializes received bits into charac
ters and deserializes characters to be 
transmitted into bits Cbit service) 

• Supports link protocols and line 
interfaces Cline service) 
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STORAGES 

The FES includes three random access st or-
ages CRAMs): 

• RAM A is used for character service 

• RAM B is used for bit service 

• RAM c is used for line service 

In each RAM, four halfwords are assigned 
to each line interface (receive and trans
mit), this gives a total of 4x64 = 256 
halfwords per RAM. 

The FES storages can be displayed or 
altered from the operator console using 
the TSS Functions (see page 2-370). 

RESET 

The FES can be reset from the CSP by: 

• General reset 

• Programmed reset 

General Reset 

The 'reset adapter' signal is activated 
for the CSP/FES at CSP power-on reset or, 
in normal operation, by the microcode. 
This signal: 

1. Resets the FES latches. 

2. Disables the lines between the CSP 
and the FES. 

3. Resets the FES storages: all bits are 
set to zero and the correct parities 
are i~ritten. 

4. Stops all scanning Cthe FES is in the 
freeze state). 

The LIC and ICC registers are reset at the 
same time. At the end of the general 
reset, X'l7' shows: 

• Bit 1 off (storage reset complete), 
unless an error has been detected 

• Bit 2 on (freeze state) 

• Bit 4 on if an error has been detected 
during storage reset 

Programmed Reset 

The scanner microcode can reset the FES 
using the FES general command register 
CX'l7'). 

• X'17' Bit 0: 

• 

• 

This bit, when on, resets the FES 
latches and disables the CSP/FES 
lines. The FES storages are not reset 
and the FES is not in the freeze state 
at the end of the process. 

X'17' Bit 1: 

This bit, when on, resets the FES 
storages when bit 0 is off. At the 
end of the process, bit 1 is reset by 
hardware, except if an error has been 
detected (bit 4 is on), and the FES is 
not automatically in the freeze state. 

X'l7' Bit 2: 

This bit, when on, sets the FES in 
freeze state when bits 0 and 1 are 
off. All scanning is stopped at the 
end of the current line operation. 
The microcode must reset bit 2 to 
restart the scanning. 



Line lnterf ace Card {Part 1 of 2) 

PURPOSE 

The line interface card CLIC) attaches up 
to four communication interface cables to 
the controller. The number of lines 
connected to a LIC depends on the line 
throughput. 

For information about: 

• LIC types and characteristics, see 
Chapter 1 

• LIC interface physical description, 
see Chapter 4 

PACKAGIHG 

One LIC is packaged on one card. 

COMPOHEHTS 

The LIC components are shown on the data 
flow. They: 

CA) Interface the DCEs and direct 
attached terminals. 

CB> Transmit to and receive from the FES 
the data, bit-by-bit, over the 
data/bit service bus. 

CC) Provide the CSP with the line status 
and characteristics via registers 
(four 6-bit registers per connected 
line>. 

CD) Receive the addresses and commands 
from the FES and decode them. 

CE) Check the bit parities and activate 
'LIC Ack' if the parity is correct. 
The absence of 'LIC Ack' is reported 
by the FES to the CSP which then 
disables the failing line. 

CF) Reset the line interfaces when 'gen
eral reset' is on. 

DATA FLOW 

FES 

Addresses/Commands 

I • 
LIC Ack 

1 
I © 
I 
I 
I 

Controls 

1 General Reset 

I 0 
I 
I 
I r+ 

I 
_l_ LIC/ICC Registers 
T 

I Data/Bit Service 
T 

I 0 
I 
I 

ICC 
I 

I 
I 
I Line Selection 

I Transmit Clock (Low Speed) .. 
Receive Clock (Low Speed) 

I Clock (Medium/High Speed) 
' . 

I 
I 
I 
I 
I 

LIC 

Address/ Line Address 
Command 
Decode Read/Write 

1-------
Parity Error 
Check 

l 
Controls Controls 

(To Each 
Line) 

Bit 
1--i Service 

..... 

Clocking 
Timing 

(To Each 
Line) 

0Et1 
r- 00 

t--
t-- 01 

t-- Line 1 

t-- 10 
t--

L-. 11 

J 
,..........., 
~ 

A 

~ 
.- 00 

1--
H 01 

1-- Line 2 

H 10 
I--..._ 

11 

I 

~ 

~ 
r-- 00 

I--
.___ 01 

t-- Line 3 

+- 10 
t--

Lo- 11 

] 
.___,--

~ 
r--i 00 .. 

I--
t--- 01 

t-- Line 4 
~ 10 

I--
Lo- 11 

J 

0 
Receive Data 

Transmit Data 

I 

I 

I 

I 

Receive Data 

Transmit Data 

T 
I 
I 

I 
I 

Receive Data 

Transmit Data 

I 
I 
I 
I 

Receive Data 

Transmit Data 

1 
I 
I 
I 

Transmission 
Interface 

I 
I 
l -T 

I 

1 
I 

I 
I 
I 
l 
T 

J_ 
T 

T 
I 

T 

I 
I 
I 
l --r 

I 

l 
I 

I 

I 
I 
I 
I 
l 

l See 
~ Chapter 4 

( See 
~ Chapter 4 

l See 
~Chapter 4 

ii 
T 

See 
Chapter 4 

I 

LIC REGISTERS 

Each line of the LIC is provided with four 
6-bit registers numbered '00' through 
'11'. They are used to give information 
about the hardware configuration to the 
microcode and the FES logic (see page 
13-540 for a bit-by-bit description). 

The LIC registers can be displayed or 
altered from the operator console using 
the TSS Functions (see page 2-370). 

The microcode can read and/or write the 
LIC registers via the FES front end and 
the LIC/ICC register bus. 

Register '00' 

This register contains the modem-in 
status. It is read-only. 

Register '01' 

This register contains the modem-out 
status. It can be read or written and is 
also used for error detection. 

Bit O, when off, sets the line in wrap 
mode: transmit is connected to rece1ve. 
This function is used for tests and diag
nostics, and is accessible from the opera
tor console. 

Register '10' 

This register provides information about 
the LIC position within the LAB and the 
cable attachment types. It is read-only. 

Register '11' 

This register provides information about 
the card identifiers and the clock 
selection. It can be read and written, 
and is used to reset one specific line on 
the LIC. 
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Line lnterf ace Card (Part 2 of 2) 

RESET COMMUNICATION INTERFACE 

The LIC or one connected line can be reset 
from the CSP via the FES by: 

• Activating the 'general reset' line 

• Using LIC register '11' (individual 
line reset) 

General Reset 

'General reset' is activated automat
ically, from the FES at CSP power-on (pow
er-on reset). In normal operation, 
'general reset' may be activated by the 
CSP microcode. This signal resets all the 
LICs attached to the FES: all the lines 
are set to O, but 'transmitted data' is 
set on except for LIC4, where this bit is 
also set off. 

Line Reset 

The setting on by the microcode of regis
ter '11' bit 0 for one specific line 
resets the line. Register 01 is forced to 
zero and 'transmitted data' is set on 
except for LIC4, where this bit is also 
set off. The three other lines are not 
reset. 

Line Disabled/Ho-Operation 

With HCP, the 'disable' command resets one 
specific line. The line is marked as 
disabled in the HCP tables. 

With EP, the 'disable' command stops the 
current line operat.ion, but the next data 
transfer (transmit or receive) is 
accepted, provided that the line is not 
faulty. 

For communication interface details, refer 
to "Communication Interfaces" starting on 
page 4-130. 
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Internal Clock Card 

PURPOSE 

The internal clock card CICC) feature 
supplies clocking to the lines interfac
ing: 

• 

• 

DTE clocking (transmission speeds up 
to 1200 bps). For these transmission 
speeds, jumpering on the board is not 
used. 

Direct-attached terminals (trans
mission speeds from 2400 bps through 
56 kbps). For these transmission 
speeds, jumpering, on the board is 
mandatory (see jumpering, that 
follows). 

An ICC can supply up to four LICs C16 
lines). Two ICCs are provided per 
feature. 

PACKAGING 

One ICC is packaged on one card. It can 
be installed on the customer's site. 2400 
bps through 56 kbps clock signals are 
distributed to LICs through jumpers. 

JUMPERING CFOR DIRECT-ATTACHED TERMINALS) 

For distributing the clock at speeds from 
2400 bps through 56 kbps, jumpers are 
needed on the board. They are set at 9600 
bps at manufacture and can be adjusted at 
installation time (see page 4-270 for 
details). Because only one connection is 
set between the ICC and one LIC, all the 
terminals directly attached to a LIC must 
have the same transmission speed. 

DATA FLOW 

FES 

I 
I UC/ICC Register 

I 

I 
I 
I 

FES Controls 

T 

I 
...L 

General Reset 

I 

I 
I 

ACLK 

(From RDV) 

ICC 

D 

Reg 

I 

0 
Control r-----, 

Control 

Clock 
Clock 

(Low Speeds) 

0 

0 
Clock 

(Medium/ 
High 
Speeds) 

I 
I 
I 

I 
Line Selection I 

_J 
I 

Transmit Clock (Low Speed) I 
Transmit ~ t I 
Clock ~ 16 Wires I Generation 

l ~ I 
I 
I 
I 

Receive Clock (Low Speed) 
Receive J 
Clock 

I Strobe 

I 
I 
I 

2 400 bps I 
4 800 bps 

J 

9 600 bps I 

19 200 bps I 
56 000 bps 1 

I /, 
Speed Selection by 
Jumpering on Board I 

COMPOHENTS 

The ICC components are shown on the data 
flow. They: 

CA) Provide the clock to the transmit 
interfaces for DTE clocking or low 
speed direct-attached terminals C50 
bps through 1200 bps) 

CB) Retrieve the receive clock for DTE 
clocking (up to 16 interfaces) by 
indicating to the LIC when to sample 
the received bit (50 bps through 1200 
bps) 

CC) Generate the clock for the medium and 
high speed direct-attached terminals 
C2400 bps through 56 kbps) 

CD> Store the line addresses and speed 
information for DTE clocking. The 
ICC register can be written and read 
from the CSP. 

REGISTER CFOR MODEMS WITHOUT CLOCKS> 

The ICC has a 5-bit register that allows 
the CSP microcode to select clock speeds 
from 50 bps to 1200 bps for unclocked 
modems. The register is loaded at micro
code IPL from.the CSP via the FES and the 
LIC/ICC register bus by a write operation. 

For tests and diagnostics, the register 
contents can be read from the CSP (see 
page 13-541 for transmission speed 
coding). 

The ICC register can be displayed or 
altered from the operator console using 
the TSS Functions (see page 2-370). 

RESET 

The ICC latches and register are reset 
from the CSP via the FES when 'general 
reset' is activated. 
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Scanner Microcode Organization (Part 1 of 2) 

FUNCTIONS 

The main functions of the scanner micro
code are to: 

• Manage the data buffers in the control 
storage for the transmitted and 
received data 

GENERAL DATA FLOW 

(See also page 13-011) 

IOC 
Bus 

CSP 

• Support the link protocols 

Control the line interfaces 

rL_e_ve_1_1_:...,..1 o_c_B_u_s _____ ___, Level 3 
Command Request • 

• Provide service facilities under the 
control of the NCP/EP or the MOSS 

ITA Select (PIO) 

I 

Control Program 
IOH Processing 

I Cycle Steal 
Select (AIO) 

x·oo· i-----1 Router 

MOSS IOH 
Processing 

I 

I 
I 

I 
I 

Cycle Steal 
Routines 

Level 3 Initiator Request 

Level 3: Internal Processing 

L Channel Request 
r x '01 • 1---+---t 

Cycle Steal 
Initiator 

I 

I 
I CCU Level 2 

Interrupt Request 

I 
I MOSS Level 4 

;...l_n_t_R_e_q'------t X'OS' 

I 
CCU Level 1 

l Int Req 
r 

I 

Cycle Router 
Steal 
Terminator 

Command 
Processor 1------1 

Command 
1--- Dispatcher 

Level 0: 

Address Compare 
Error Reporting 

Level 3 
Command.-----. 
Queue 

Level 3 
Terminator 
Request 

..... 

Cycle 
Steal 
Stack 
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Level 3 Level 2: FES 

Command Request I 

I 

FES 

Overrun/U nderrun 

Command 
Processor 

.l. Timeout 
Router ----r-1 -i X'10' 1--------------

Asynchronous Actions J 
Level 7 

Timer Handling, 
Trace Transfer 
Management, 
Initialization 

t Asynchronous Actions 

Modem Change 

End of Reception/Transmission 

r----1 
Interrupt (Read X'10') 

I Line Interface Address 

T X'12' 

I "---

I 
I 
I 
I 
I 

I 

I r---

I X'13' 
Line Interface Address 

I r--
Data In/Out 

I 
X'14' 

I Read/Write Operation 

Register Type 
X'15' r--

I Register Address 

I -
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Scanner Microcode Organization (Part 2 of 2 ) 

LINE OPERATING MODES 

The microcode operates the lines in one of 
the following modes: 

• Normal mode 

• Character mode 

• Burst mode 

• Service mode 

The operating mode is selected on a 
line-by-line basis and the scanner may run 
all three modes at the same time. 

Normal Mode 

The microcode normally uses this mode to 
transfer data using messages (several 
characters) in a burst. The supported 
link protocols are: 

SDLC: 

Half-duplex or duplex 
CRC management 
Zero-bit insertion and deletion 
Flag abort and idle detection 
NRZI encoding and decoding 

BSC: 

Half-duplex 
EBCDIC CNCP/EP> 
ASCII CHCP/EP> 
EBCDIC transparency CHCP/EP) 
ASCII-7 transparency CEP> 
Control character recognition 
CRC management 
VRC/LRC management CASCII> 
Synchronization character insertion 

and deletion 
Timeout on continuous synchronization 

X.21: 

Leased lines 
Switched lines 

Autocall: 

HCP/EP 
Automatic call origination 

Character Mode 

This mode is similar to the operating mode 
of the communication scanner type 2 of the 
3705 which transfers data character by 
character. The supported link protocols 
are: 

BSC: 

Ho control character recognition 
Ho CRC management 
Ho synchronization character insertion 
Ho timeout on continuous synchronization 

Start-stop: 

Start bit insertion and deletion 
Five through eight information bits 
Insertion of one or two stop bits 

Burst Mode 

This mode supports start-stop protocol 
only. It is similar to character mode, 
except that the characters are exchanged 
by bursts of up to four characters between 
the scanner and the CCU. The detection of 
the ending character is performed by the 
scanner microcode. 

Service Mode 

In service mode, the scanner executes the 
commands sent from the MOSS. The scanner 
may be connected or disconnected. 

MICROCODE LEVELS 

The microcode operates on five levels 
numbered O, 1, 2, 3, and 7 (levels 4, 5, 
and 6 are not used). 

Level 0 

This level is used for error reporting and 
for address compare. When errors are 
detected, the 'CCU level 1 interrupt 
request' bit is activated in external 
register X'05' and a CCU level 1 interrupt 
is requested via the roe bus (see also 
"Reporting Errors to the CCU" on page 
13-330). 

Level 1 

This level handles the CCU and MOSS I/O 
instructions received from the IOC bus. 
The router transmits the following infor
mation to the processing functions: 

• CCU and MOSS l/O instructions received 
via the 'TA select' tag 

• AIO operations initiated via the cycle 
steal grant tag 

The output PIO and MIO commands are tran
smitted after checking to level 3 via the 
command queue. The input PIO and MIO are 
handled on level 1. CCU cycle steal oper
ations are handled on level 1, and then 
resume level 3 via the cycle steal stack. 

Level 2 

This level handles FES interrupts received 
via register X'12'. The address of the 
line interface that requested the inter
rupt is given in register X'12'. 

Interrupts are requested from the FES for: 

• End of receive or transmit operations 

• Microcode request 

• Time out 

• Modem-in change 

• Overrun or underrun condition 

• Error 

After interrupt level 2 processing, a 
command request is loaded into the command 
queue to resume level 3 processing. 

Level 3 

This level: 

• Manages the command queues and the 
cycle steal stack. 

• Executes the control program commands. 
Commands for the line interfaces are 
transmitted to the FES asynchronously 
via registers X'13', X'14', and X'15'. 

• Executes the MOSS commands. 

Level 3 interacts with the IOC bus via 
registers X'Ol' for channel requests and 
X'05' for interrupt requests. 

The asynchronous operations are mainly: 

• Set mode operations for initialization 
of the line interfaces and FES func
tions 

• Commands for receive, transmit, and 
reset operations 

• Modem management operations 

• Timer management operations 

Level 7 

This level handles the timer routines, 
initializes the disconnected stop status, 
and manages trace transfer CSIT>. 
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Microcode Interaction with Control Program (Part 1 of 5) 

The scanner microcode operates with the 
CCU control program (in normal mode or 
character mode) using: 

• Reserved areas in the CCU main storage 

• Reserved areas in the scanner storage 

• Instructions CIOH or IOHI> to move 
control information between the CCU 
and the scanner 

• Commands (specified in register Rl of 
the associated IOH/IOHI instruction) 
to start a line, or start a line with 
initialization 

PIO is used to transfer commands to the 
line interfaces C4 bytes) and to get the 
line identification and error status C2 
bytes). 

AIO is used to transfer data, parameters, 
and status between the scanner and CCU 
storages in cycle steal mode. 

The scanner interrupts the control program 
on level 2 for normal operation, and on 
level 1 for error reporting. 

RESERVED CCU STORAGE AREAS 

In the CCU main storage, three types of 
area are reserved for communication with 
the scanners: 

• Parameter/status areas 

• line vector table 

• Data buffers 

Parameter/Status Area CPSA) 

For each line interface (transmit or 
receive), the control program reserves one 
parameter/status area. A duplex lines has 
two PSAs, a half-duplex line one PSA. The 
scanner accesses the PSA in cycle steal. 

The PSA is divided into two areas: 

1. The parameter area C16 bytes, 4 
words), used to transfer control 
parameters from the CCU to the scan
ner 

2. The status area (12 bytes, 3 words), 
used to transfer the command status 
from the scanner to the CCU 

The 28 bytes (7 words) making up the PSA 
must be contiguous, but may be anywhere in 
main storage. More than one PSA may be 
prepared for each line interface to allow 
quick network reconfiguration. 

line Vector Table CLHVT) 

The line vector table consists of 512 
locations, two for each of the 256 lines 
in the controller. There are two entries 
per line: one for the transmit interface 
(even address), another one for the 
receive interface Codd address). For a 
half-duplex line, the first LHVT entry 
points to the unique PSA that is used for 
both the transmit and receive interfaces~ 
The second entry is not used (except 
during wrap processing). 

The starting address of the LHVT is set by 
default to X'880'. The scanner calculates 
the LHVT address of its lines. If neces
sary, the LHVT starting address may be 
changed using a set line vector table 
high/low instruction. 

lHVT Default Addresses 

LAB Line Address CHex) 
Position Address 

1 000-015 880-8FC 
016-031 900-97C 

2 032-047 980-9FC 
048-063 AOO-A7C 

3 064-079 A80-AFC 
080-095 BOO-B7C 

4 0 96-111 880-BFC 
112-127 COO-C7C 

5 128-143 C80-CFC 
144-159 DOO-D7C 

6 160-175 080-DFC 
176-191 EOO-E7C 

7 192-207 E80-EFC 
208-223 FOO-F7C 

8 224-239 F80-FFC 
240-255 1000-107C 

The 32 words preceding the LHVT (addresses 
X'800' through X'880') are used for the 
trace LHVT during scanner interface trace. 

CCU Main Storage 

A 

LAB-1 < 
C64 words) 

512 
Contiguous 

Words 

lAB-8 < 

[ 

r 

v 

C64 words) I 
> 

r 
PS Al < 

CTransmHl l 
> 

r 
PS Al < 

(Receive) l 
r 

PSA2 < 

Line 
CHolf-Duplexl l 
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LHVT 

Address of PS Al CTransmi U 

Address of PSAl <Receive) 

Address of PSA2 

CHot used) 

' 
' 

Address of PSA32 <Transmit ) 

Address of PSA32 (Receive) 

' 
' 

Address of PSA224 CTransmi t) 

Address of PSA224 (Receive) 

' ' 
Address of PSA256 CTranmsit) 

Address of PSA256 (Receive) 

PS As 

1 
2 (Parameter Area) 
3 
4 

1 
2 (Status Area) 
3 

1 
2 (Parameter Area) 
3 
4 

1 
2 (Status Area) 
3 

1 
2 (Parameter Area) 
3 
4 

l 
2 (Status Area) 
3 

l One Duplex line 
> CTwo words) 

.I 

l One Half-Duplex Line 
> (One wordl 

.I 

> One Duplex 
Line 
C14 words) 

1 
> One Half-

J 
Duplex Line 
C7 words) 



Microcode with Control Program {Part 2 of 5) 

Data Buffers 

These are areas reserved for the temporary 
storage of data and other information in 
transit through the controller. They are 
accessed by the scanner in cycle steal 
mode. The address of the buffers to be 
used by the scanner is part of the parame
ter area of the PSA. The format of the 
buffers depends on the control program 
CNCP or EP>. 

Buffer Format CNo prefix-offset for EP> 

-
Byte Contents 

Prefix: 
0-3 Address of the next buffer in 

the chain 
4-5 (not used) 
6 Offset value in bytes 
7 Buffer byte count 

Offset 

Up to Data 
256 <varies with control program) 

For the first buffer in a chain, the 
offset and byte count are provided by the 
PSA. For the other buffers: 

• 

• 

In transmit operation: the link point
er, offset and byte count are taken 
from the buffer prefix. 

In receive operation: the link pointer 
is taken for the buffer prefix, the 
offset is zero, and the byte count is 
provided to the scanner by the Set 
Mode information. 

RESERVED SCANNER STORAGE AREAS 

Storage MAP 

See page 13-550. 

Scanner Control Block 

See pages 13-551 and 13-552. 

line Control Block 

See page 13-553. 

Interface Control/Parameter Status Area 

See page 13-554. 

line Interface Buffer 

See page 13-555. 

Parameter/Status Area 

The PSAs of the CCU storage are duplicated 
in the scanner control storage. The 
parameters related to the line interface 
(parameter area) are transferred from the 
CCU to the scanner with the command; the 
status of the line after execution of the 
command (status ar~~> is transferred from 
the scanner to the CCU. All transfers are 
made in cycle steal. 

CCU INSTRUCTIONS 

The following CCU instructions are used to 
movo control information between the CCU 
and the scanner: 

• Start line initial (output initializa
tion of interface) 

• Start line CCCU output instruction) 

• Get error status CCCU level 1 input 
instruction 

• Get line identification CCCU level 2 
input instruction) 

• Set line vector table high/low (relo
cation of the line vector table) 

The CCU I/O instructions may be IOH or 
IOHI. In the following descriptions, the 
output instructions are IOH and the input 
instructions are IOHI. 

IOH Format 

101 R2 101 Rl 10 1 o 1 o o o ol 
0 1 3 4 5 7 8 15 

This instruction transfers the contents of 
the register specified by RI to the commu
nication scanner, or places information 
coming from the communication scanner into 
the register specified by RI. The scan
ner, the scanner command or register, and 
the direction of data movement are all 
specified by the contents of R2. For the 
instruction to execute correctly, R2 must 
be loaded as follows: 

R2 Contents 

0 line Group 
0010/0100 

LAB 
Address 

Operation C/M 0 N/E I/O 2nd halfword 
Type 

0 1 4 5 7 8 11 12 13 14 15 

C/M = CCU/MOSS bit: 0 = initiated by CCU, 1 = initiated by MOSS 

N/E: O = normal mode, 1 = character mode or burst mode 

l/O = input/output bit: 0 = output, 1 = input 

Refer to Chapter 11 for IOH operation and address/command format. 
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Microcode Interaction with Control Program (Part 3 of 5) 

IOHI Format 

Io 0 0 0 o I R Io 1 1 1 0 0 0 o I 1st halfword 

0 4 5 7 8 15 

0 line Group LAB Operation C.IM 0 H.IE I/O 2nd halfword 
0010.10100 Address Type 

0 1 4 5 7 8 11 12 13 14 15 

C/M = CCU/MOSS Bit: 0 : initiated by CCU, 1 = initiated by MOSS 

H.IE: 0 = normal mode, 1 = character mode or burst mode 

I/O = input/output bit: 0 = output, 1 = input 

Refer to Chapter 11 for IOHI operation and 
address/command format. 

At TA time, this instruction transfers the 
contents of the register. specified by R 
to the scanner, or places information 
coming from the scanner into the register 
specified by R. The scanner, the scanner 
command or register, and the direction of 
data movement are all specified by the 
contents of the second halfword. 

R2 and R Contents 

The IOH CR2 contents), IOHI CR contents) 
on the IOC bus are as follows: 

DBO DBl 

123 4567 123 567 Comments 

CSP 0 •• 0 ... cc cc .... Format 

. . . . .... 0000 0 .. 0 Start line . . . . .... 0001 0 .• 0 Start line 
initial . . . . .... 0010 0 •• 0 Set LHVT 
high .... . ... 0011 0 •• 0 Set LHVT 
low . . . . . . . . . ... 0 •.• HCP cmd . . . . . . . . .... 1 •.. MOSS cmd . . . . . . . . .... . 0 .. n/a 

. ... . . . . . ... •. 0. Normal 
mode . . . . . . . . . . . . .. 1 . Character 
mode . . . . . . . . .... ••• 0 Write 

. . . . . . . . .... •.. 1 Read 

CSP.llst •. 01 . . . . . ... .... Any LAB 
type 

CSP/2nd .. 10 . . . . . . . . .... LAB type B 

CSP-1 .. 01 .000 .... . ... C2LB 3725-2 
CSP-1 .. 01 .000 . . . . .... CLABl 3725 
CSP-3 .. 01 .001 . . . . .... C2LB2 3725-2 
CSP-3 .. 01 .001 . . . . .... CLAB2 3725 
CSP-5 .. 01 .010 . . . . .... LAB-3 3725 
CSP-6 .. 10 .010 . . . . .... LAB-3 3725 

Model 1 or 2 

CSP-7 .. 01 . 011 .... . ... LAB-4 3726 
CSP-8 .. 10 . 011 . . . . .... LAB-4 3726 
CSP-9 .. 01 .100 . . . . .... LAB-5 3726 
CSP-lCt .. 10 .100 .... . . . . LAB-5 3726 
CSP-11 .. 01 .101 . . . . .... LAB-6 3726 
CSP-12 .. 10 .101 .. . . . .... LAB-6 3726 
CSP-13 .. 01 .110 . . . . .... LAB-7 3726 
CSP-14 .. 10 .110 . . . . .... LAB-7 3726 
CSP-15 .. 01 .111 .... . ... LAB-8 3726 
CSP-16 .. 10 .111 .... LAB-8 3726 

Note: CSP-2 and CSP-4 do not exist. 

Start line Initial 

This instruction is used the first time a 
line is addressed from the control 
program. The contents of Rl provides the 
scanner with the line interface address. 
The scanner calculates the related LHVT 
entry, then cycle steals the PSA address 
of the line interface (see also "Instruc
ti~n Operation" on page 13-230). 

The PSA address is saved in the !CB for 
subsequent start line instructions. The 
start line initial instruction is issued 
after IPL and each time a PSA is changed 
for a line. 

Rl or DBO/DBl at TD Time 

Bit Function 

0-7 High level command code 
8-10 0 0 0 

11-15 line interface address 

Bits 0 through 7: Form the command code 
(see "Commands" on page 13-124). 

Bits 11 through 15: Form the line inter
face address in the LAB: 00 CX'00') 
through 64 CX'3F'). Bit 15 is off for a 
transmit interface, on for a receive 
interface. For a half-duplex line, bit 15 
is always off. 

R2 or DBO/DBl at TA Time 

Bit Function 

0 0 
1-4 line group 
5-7 LAB address 
8-11 0 0 0 1 (operation type) 

12-13 0 0 
14 Character mode 
15 0 (output) 

Bits l through 4: Select the first or 
second group of 16 lines in a LAB. 

0010 First group 
0100 : Second group 

In a LAB type B, this division corresponds 
to the two scanners. 

Bits 5 through 7: Select the LAB: 

000 
001 
010 
011 

CLABl 
CLAB2 
LAB pos 3 
LAB pos 4 

100 
101 
110 
111 

LAB pos 5 
LAB pos 6 
LAB pos 7 
LAB pos 8 

Bits 8 through 11: Define the type of 
operation performed with the line. 

Bit 14: Specifies the line operating 
mode: 

0 Normal mode 
1 : Character mode or burst mode 



Microcode Interaction with Control Program (Part 4 of 5) 

Get Error Status 

This instruction is issued to the scanner 
that requested a CCU interrupt level 1. 
The scanner responds with an error status 
which is loaded into register R. 

Register R contains the error status (see 
"Error Status Description" on page 
13-350). 

Immediate Field 

Bit Function 

0 0 
1-4 Line group 
5-7 LAB address (operation type) 
8-11 0 0 0 1 

12-14 0 0 0 
15 1 Ci nput> 

Bits 1 through 11: (Same as R2 for start 
line initial). 

Start Line 

This instruction is used to start a line 
operation when the PSA address is already 
known by the scanner. The scanner uses 
the line interface address to locate the 
PSA address following the ICB, cycle 
steals the PSA contents from the CCU stor
age, then executes the command (see also 
"Instruction Operation" on page 13-230). 

Rl or DBO/DBl at TD Time 

Bit Function 

0-7 Command code 
8-10 0 0 0 

11-15 Line interface address 

Bits 0 through 15: (same as in Rl for 
start line initial). 

R2 or DBO/DBl at TD Time 

Bit Function 

0 0 
1-4 Line group 
5-7 LAB address 
8-11 0 0 0 0 (operation type) 

12-13 0 0 
14 Character mode or burst mode 
15 0 (output) 

Bits 1 through 11 and 14: (Same as in R2 
for start line initial). 

This instruction is issued to all the 
scanners when a CCU level 2 interrupt has 
been requested for servicing one line 
interface. 

At the end of a command execution on a 
line interface, the scanner transfers the 
status zone related to this line interface 
into the CCU storage in cycle steal mode, 
and requests a CCU interrupt level 2. The 
CCU sends a 'get line identification' to 
all the scanners (see also "Instruction 
Operation" on page 13-230). 

The interrupt priority mechanism of the 
scanner ensures that the instruction is 
accepted by the scanner with the most 
urgent request. The scanner transfers the 
address of the PSA related to the line 
interface that raised the interrupt, then 
the CCU reads the status for the line in 
the PSA. 

Register R contains the LNVT entry address 
of the line interface that caused the 
interrupt. 

Immediate Field 

Bit Function 

0 0 
1-4 0 1 1 0 
5-7 0 0 0 CAll LABsl 
8-11 0 0 0 0 (operation type) 

12-14 0 0 0 
15 1 Ci nput> 

Set LNVT High/Low 

This instruction is used to provide a 
scanner with the LNVT address for its 
lines. By default, the LNVT starting 
address is X'880'. 

'Set line vector table high' modifies byte 
X of the LNVT address. 

Rl CSet LNVT High) 

Bit Function 

0-7 All zeros 
8-15 Byte X 

R2 CSet LNVT High) 

Bit Function 

0 0 
1-4 Line group 
5-7 LAB address 
8-11 0 0 1 0 (operation type) 

12-14 0 0 0 
15 0 (output> 

Bits 1 througb__]__;_ CSame as R2 for start 
line initial>. 

'Set line vector table low' modifies bytes 
0 and 1 of the LNVT address. 

Rl CSet LHVT low) 

Bit Function 

0-7 Byte 0 
8-15 Byte 1 

R2 CSet LNVT low) 

Bit Function 

0 0 
1-4 line group 
5-7 LAB address 
8-11 0 0 1 1 (operation type) 

12-14 0 0 0 
15 0 (output) 

Bi ts 1 through 11: C Same as R2 for start 
line initial>. 
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Microcode Interaction with Control Program (Part 5 of 5) 

COMMANDS 

Commands are used by the start line and 
start line initial instructions. The 
command code is given by bits 0 through 7 
of register Rl of the IOH instruction. 
All commands use the PSA. Some commands 
need a buffer in addition. Once a scanner 
has received a command from the control 
program, the command remains outstanding 
until the scanner ends the command 
execution and requests a CCU interrupt 
level 2. The 'Halt' and 'Halt Immediate' 
commands may be issued at any time, even 
if another command is outstanding. 

The commands are organized in the follow
ing subsets: 

Common Commands 

Common commands can be issued by the HCP 
or the EP in normal or character mode. 
Instructions issued in character mode have 
the character mode bit Cbit 14 of the 
second halfword) set to 1 in the instruc
tion. 

Command Code 
CHex) 

Set Mode 01 
Enable 02 
Disable 03 
Monitor Incoming Call 04 
Dial (normal mode only) 05 
Change 06 
Wrap 07 
Raise DTR 08 
Flush Data 09 
Reset-D OB 
Reset-N DC 
Halt FO 
Halt Immediate Fl 

HCP Commands 

HCP commands can be issued by the HCP on 
SDLC, BSC, or X.21 lines working in normal 
mode. 

Command Code 
CHex> 

SDLC Transmit Control 10 
SDLC Transmit Data 11 
SDLC Transmit Continue 1D 
SDLC Receive Monitor 12 
SDLC Receive 13 
SDLC Receive Continue 14 

X.21 Call Request 15 
X.21 Monitor Incoming Call 16 
X.21 Clear Request 17 

HCP BSC Control 18 
HCP BSC Transmit 19 
HCP BSC Transmit Continue lA 
HCP BSC Receive lB 
HCP BSC Receive Continue lC 

EP Commands 

EP commands can be issued by the EP on BSC 
lines operating in normal mode. 

Command Code 
CHex) 

EP BSC Transmit Initial 20 
EP BSC Transmit SYN 21 
EP BSC Transmit Data 22 
EP BSC Poll 23 
EP BSC Receive 24 
EP BSC Receive Continue 25 
EP BSC Prepare 26 
EP BSC Monitor for Phase 27 
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Character Mode Command 

Character mode commands can be issued by 
the HCP or EP on BSC or start-stop lines 
(both working in character mode). 

Command Code 
(Hex) 

Write ICW 40 

Burst Mode Command 

Burst mode commands can be issued by the 
HCP for EP on start-stop lines. 

Command Code 
CH ex) 

Start-Stop Transfer 41 

Miscellaneous Commands 

These commands are used for all protocols 
line tracing or modem testing. 

Commands F4 and F5 are issued by HCP when 
a scanner time-out occurs. 
F4 issues a BER 11 ID Bl, and F5 attempts 
a line recovery and issues a BER 11 ID A4. 

With a modem testing command C2B), the 
microcode can request the status of local 
or remote 386x modems, or their attached 
lines. 

For more description, refer to the 386x 
documentation. 

Command Code 
CH ex> 

386X Modem Test 2B 
Trace 2C 
Stop Trace 20 
Wrap 2E 
line Status 30 
F4 F4 
F5 F5 
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Microcode Interaction with FES (Part 1 of 2) 

The scanner microcode operates with the 
FES hardware using: 

• Reserved areas in the control storage 

• FES storages CRAM A, RAM B, and RAM C) 

• Commands 

The asynchronous path through the CSP 
external registers is used for transfer
ring commands, initializing the lines, and 
managing the modems and timers. 

Cycle stealing is used for the transmis
sion of data, parameters, and status 
information between the control storage 
and the FES storages. 

The FES interrupts the microcode on level 
2 in normal operation (for example, end of 
message), and for error reporting. 

RESERVED SCANNER STORAGE AREAS 

FES Parameter/Status 

See page 13-554. 

line Interface Buffers 

See page 13-555. 

FES STORAGES 

See page ~3-510 for a bit-by-bit descrip
tion of the fields. 

RAM A is devoted to the character service 
Tunction of the scanner base. Four half
words are assigned to each line interface 
(receive and transmit). 

• 

Hw 

0 

l 

2 

3 

Receive: 

Byte 0 
(Even address) 

New PDF I 

Byte 1 
(Odd address) 

SCF 

Old PDF I Interrupt request 

Control storage addressing 

Scanner base cntl., Timer 
Parameters 

• T.ransmi t: 

Byte 0 
Hw CEven address) 

Byte 1 
COdd address) 

0 

1 

2 

3 

• 

• 

Timer I SCF 

Next PDF I Interrupt request 

Control storage addressing 

Scanner base control (parameters) 

Parallel Data Field CPDF): 

On the receive line interface, the old 
PDF and the new PDF contain the next 
two characters to be loaded into the 
control storage. On the transmit line 
interface, the next PDF contains the 
last character received from the 
control storage. 

Secondary Control Field CSCF): 

The SCF in RAM A is a duplication of 
the SCF in RAM B. It is used by the 
character service function to know the 
status of the bit service function 
after character deserialization and 
serialization. 

The SCF gives the second byte of the 
status transferred to the CSP at burst 
end Cthe first byte is given by the 
scanner base control). 

• 

• 

• 

• 

Interrupt Request: 

This field reports the interrupt or 
error conditions that occurred during 
data reception or transmission. The 
field contents are transferred to 
register X'lO' to indicate the cause 
of the interrupt . 

Control Storage Addressing: 

This field contains the address of the 
line interface buffers in the control 
storage. It is used during cycle 
steal transfers between the FES and 
the CSP. 

Scanner Base Control: 

This field contains the parameters 
provided by the microcode to the scan
ner base layer for processing the 
burst according to the link protocol. 
Some parameters of the scanner base 
control are duplicated in the PCF CRAM 
BL 

At burst end, the scanner base control 
gives the first byte of the status to 
be transferred to the CSP Cthe second 
byte is given by the SCF>. 

Timer: 

The timer fields are used by the BSC 
protocol: 

On the receive interfaces, to 
check that two SYN characters are 
separated by less than three 
seconds 

On the transmit interfaces, to 
insert a SYN character every 
second in the transmitted data 

The timer fields can also be used 
by the microcode to generate time
outs. 

RAM 8 is devoted to the bit service func
tion of the front-end layer. Four half
words CHw> are assigned to each line 
interface (receive and transmit). 

• Receive: 

Byte 0 
Hw CEven address) 

Byte 1 
COdd address) 

0 

1 

2 

3 

SDF 

PDF 

Spare 

SYN 2 

I SCF 

I PCF 

I Spare 

I SYN 1 

• Transmit: 

Byte 0 
Hw CEven address) 

Byte l 
(Odd address) 

0 

l 

2 

3 

• 

• 

• 

SDF I SCF 

PDF I PCF 

OLE I Spare 

SYN I Spare 

Serial Data Field CSDF): 

On the receive line interface, the SDF 
is used to deserialize the bits 
received from the line to form a char
acter. On the transmit line inter
face, the SDF is used to serialize the 
character into bits for transmission 
over the line. The work of the SDF is 
controlled by the SCF. 

Parallel Data Field CPDF>: 

On the receive line interface, the PDF 
contains the last character deserial
ized from the SDF. On the transmit 
interface, the next character to be 
serialized is in the SDF. 

Secondary Control Field CSCF): 

This field is used as a working zone 
to control the character serialization 
and deserialization in the SDF. At 
burst end, it gives the status of the 
bit service function. 
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Microcode Interaction with FES (Part 2 of 2) 

• 

• 

• 

Primary Control Field CPCF): 

The PCF is used as a communication 
zone between RAM A and RAM B, and 
duplicates some parameters of the 
scanner base control field. On the 
receive line interface, the PCF 
contains the parameters to be used for 
deserialization. On the transmit line 
interface, the PCF contains the param
eters to be used for serialization. 

Synchronization: 

These fields contain the SYN charac
ter(s) to be used during data tran
smission in BSC. 

On the receive line interface, the SYN 
character is used as a reference for 
detection of the SYN character 
received from the line. Two SYN char
acters are needed in BSC protocol, one 
in BSC-like protocols (usually 
non-standard, and non-IBM BSC proto
cols). 

On the transmit line interface, the 
SYN character is stacked for transmis
sion over the line once per second. 

Data Link Escape CDLE): 

This field contains the DLE character 
used in BSC transmission. Sequences 
containing the DLE character initiate 
and terminate the transparent text, 
and provide an active control charac-

. ter within the transparent text. 

RAM C is devoted to the line service func
tion of the front-end layer. Four half
words CHw> are assigned to each line 
interface (receive and transmit). 

• Receive: 

Byte 0 
CEven address) 

Byte 1 Hw 
COdd address) 

0 

1 

2 

3 

Set mode 

BCC2 (see note) 

Modem-in pattern 

Spare 

I Control 

I BC Cl (see note) 

I Mask 

I Spar-e 

Note: Hot used in start-stop protocol. 

• Transmit: 

Hw 

0 

1 

2 

3 

Byte 0 
CEven address) 

Set mode 

BCC2 (see note) 

Modem-out 
immediate 

Modem-out 
stacked 

I 

I 

I 
I 

I 
I 

Byte 1 
(Odd address) 

Control 

BCCl (see note) 

Mask 

Mask 

Note: Hot used in start-stop protocol. 

• Set Mode: 

This field contains the link protocol 
parameters specific to the line inter
face. 

• Control: 

This field contains the parameters 
provided by the microcode to the line 
service function for processing the 
burst according to the link protocol. 

In BSC ASCII or EBCDIC, bit 7 of the 
set mode field is used as an addition
al bit of the control field. 
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• 

• 

Modem-In: 

This field contains the status of the 
line interface wires activated from 
the modem. It is compared with the 
modem-in information coming from the 
LIC to detect any modem change. The 
modem-in status depends on the inter
face type: V.24, V.25, or X.21. The 
modem change indication Cbits 6 and 7) 
causes an interrupt request to the CSP 
via register X'10'. 

Modem-Out: 

The modem-out immediate field contains 
the interface configuration that is 
supplied to the modem via the LIC 
registers. The modem-out information 
depends on the interface typel V.24, 
V.25, or X.21. Modem-out stacked 
contains the next modem-out pattern 
that will be transmitted when bit 15 
of the PCF is set on. 

The modem-out field of the RAM is 
compared with the modem-out echo 
coming from the LIC to detect any 
failures in the modem drivers of the 
LIC CLIC driver check). 

• Mask: 

• 

This field is used by the microcode to 
select the bits of the modem-in or 
modem-out field that must be checked 
for modem change or LIC driver check. 

Block Check Character CBCC): 

These fields CBCC2 and BCCl> are used 
for cyclic redundancy checking in SDLC 
and BSC protocols. They accumulate 
the block check characters during 
transmission or reception. The block 
check character is reset at the begin
ning of the block; block check accumu
lation is then performed until the end 
of the block or message. 

On a receive line interface: 

In BSC protocol, the accumulated 
BCCs are compared with the 
received BCCs for error detection. 

In SDLC, the result of the accumu
lation performed during message 
reception (including the BCCs) 
must be X'F088'. 

On a transmit line interface, the accumu
lated BCCs are transmitted at the end of 
the block or message. 

COMMANDS 

The scanner microcode uses commands to 
operate the FES. All commands are trans
ferred via the external registers X'13', 
X'14', X'l5', and X'17'. 

Receive and Transmit Commands 

The microcode sets the FES RAMs for 
receive and transmit operation through the 
FES asynchronous path, using external 
registers X'l3', X'14', and X'15', then 
starts the FES by loading bit 1 of the 
scanner base control field. 

Reset/Freeze Command 

This command is transmitted to the FES via 
external register X'17'. Depending on the 
setting of the bits in the register, the 
components of the FES may be reset or 
frozen (see "Reset" on page 13-021 for 
details). 



Microcode Interaction with MOSS 

When the scanner is in the service mode. 
the scanner microcode operates with the 
MOSS microcode using: 

• Reserved areas in the CCU main storage 
(mailboxes) as described in Chapter 14 

• Reserved areas in the scanner control 
storage C72 halfwords starting at 
storage address X'9600') 

The scanner interrupts the MOSS on level 4 
for normal operation and error reporting. 
Cycle stealing is used for transferring 
Cvia the mailboxes in CCU storage) the 
data. parameters, and status between the 
scanner and the MOSS storages. 

Control information is exchanged via MOSS 
I/O instructions (see also Chapter 14). 
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Control Block Relationship 

The figure (right) shows the relationship 
between the control blocks in the CCU main 
storage, the CSP control storage, the FES 
storage, and the LIC registers. 

Legend 

----> Controls 
Data ====> 

FPS 
ICB 
LCB 
LIB 
LNVT 
PCF 
PDF 
PSA 
RAM 
SCB 
SCF 
SDF 

FES parameter/status 
interface control block 
line control block 
line interface buffer 
line vector table 
primary control field 
parallel data field 
parameter/status area 
random access storage 
scanner control block 
secondary control field 
serial data field 

DATA TRANSFERS 

For a duplex line the control blocks are 
related as follows: 

0 
© 

© 

The LNVT addresses two PSAs, one for 
transmit, the other for receive. 

The line parameters given in the PSA 
are transferred to the line control 
block CLCB) at scanner initialization. 

The transmitted data transits through 
the parallel data field CPDF> from the 
CCU t~ansmit buffer to the transmit 
line interface. 

The received data transits through the 
PDF from the receive line interface to 
the CCU receive buffer. 

For a half-duplex line, one PSA only is 
addressed and the transmit and receive 
line interfaces are related to the same 
PSA Cthe transmit one). 

CCU Main Stora~Je 

Transmit 
line Interface 

LNVT 

PSA Add 

PSA Add 

(Transmit) ._ 

(Receive) ... 

Receive 

J0 
1 
I 

' 

line Interface 

PSA 

Parameter 

Status 

Buffer 
Chain 

PSA 

Parameter 

Status 

Buffer 
Chain 

PSA 

----- Parameter 

I 
i.,- Status 

I 
I 

...... LIB 

I 

PSA 

Parameter 

Status 

LIB 

CSP Control Storage FES Storages 

ICB 

FPS RAM A RAM B 

I- I _,. Scanner ---+ Parameter - Base Control t-- • PCF 1- .... 

I .. _ -- Status 1-.-T- Status I+-- SCF i..-- -

I © I SDF 

-I PDF PDF 

.._ __ s_c_B __ _.I One per Scanner 

___ L_C_B __ _.I One per Line 

ICB 

FPS 
I 

RAM A RAM B 

Parameter -, Scanner ffi· Base Control 

Status + Status SCF .. ..... -

© PDF I I SDF 

• PDF PDF • 

RAM C 

Set Mode 

Modem-out 

RAM C 

Set Mode 

Modem-In 

LIC Registers 

Modem-Out 
Register 

I R01 - - _. ~ 

I !----. Modem 
Control .... , - ~ (from 

s 
LIC) 

I 
I---+ 

I Transmit Data -
I 

Modem-In 
Register 

ROO , .. 
-t- -

I 

..--(Modem 

(Controls 
.._ ) (from Modem) 

Receive Data 
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Instruction Operation (Part 1 of 2) 

START LINE INITIAL 

The operating sequence for the Start Line 
Initial instruction is as follows: 

1. The control program updates the PSA 
address in the LNVT (after IPL or 
when a new PSA is used), and loads 
the command parameters in the PSA of 
the line interface to be addressed. 

2. The control program issues a Start 
Line Initial instruction; the 
contents of Rl are transmitted via 
the IOC bus to the scanner, according 
to the contents of R2. 

3. 

4. 

5. 

6. 

From the line interface address. the 
scanner identifies the LHVT entry 
that contains the PSA address, and 
cycle steals the PSA address into the 
!CB for the subsequent start line 
instruction(s). 

The scanner cycle steals the parame
ters from the PSA. 

The scanner executes the command 
according to the command code and the 
parameters. 

When the command has been executed, 
the scanner prepares the status and 
cycle steals it into the status area 
of the PSA. 

7. The scanner interrupts the microcode 
at level 2. 

GET ERROR STATUS 

The operating sequence for the Get Error 
Status instruction is as follows: 

1. The scanner interrupts the control 
program at level 1. 

2. The control program issues a Get 
Error Status instruction to the scan
ner that has requested the interrupt 
level 1. 

3. The scanner loads register R with the 
error status. 

Control Program Action 

1. LNVT Updating 

I 

L_ t.-

Parameter Loading 

I 
L_ i-. 

LNVT 

PSA Address 

PSA 

Parameter 

Status 

2. Start Line Initial Instruction 

.-. -

R1 I Command Code Line Interface Addr. 

R2 I Scanner Address Start Line Initial 

Control Program Action 

2. Get Error Status Instruction 

I Scanner Address Get Error Status 

I-

• I 

I 

1 I 

t I I 

I 

I I 
-1-I- 1-

' I L 
I I 

L __ 

I 
L __ 

T 
I 

R .__ _____ E_r_r_or_st_a_tu_s ______ ..... __,~ - - - -
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Scanner Action 

ICB 

-.. PSA Address 

PSA 

_.. 
~ Parameter 

Status 

3. PSA Address Cycle Stealing 

4. Parameter Cycle Stealing 

5. Command Execution 

6. Status Cycle Stealing 

7. CCU Level 2 Interrupt 

Scanner Action 

1. CCU Level 1 Interrupt 

3. Error Status 
- - _...J 



Instruction Operation (Part 2 of 2) 

START LIHE 

The operating sequence for the Start line 
and Get Line Identification instructions 
is as follows: 

1. The control program loads the parame
ters of the command into the PSA of 
the line interface to be addressed. 

2. The control program issues a Start 
Line instruction; the contents of Rl 
are transmitted via the roe bus to 
the scanner, according to the 
contents of R2. 

3. From the line interface address, the 
scanner identifies the PSA address in 
the ICB. 

4. The scanner cycle steals the parame
ters from the PSA. 

5. The scanner executes the command 
according to the command code and the 
parameter·s. 

6. When the command has been executed, 
the scanner prepares the status and 
cycle steals it into the status area 
of the PSA. 

7. The scanner interrupts the microcode 
at level 2. 

GET LINE IDENTIFICATION 

1. The control program issues a Get line 
Identification to all the scanners. 

2. 

3. 

The scanner loads register R with the 
address of the LNVT entry for the 
addressed line interface. 

The control program reads the status 
area from the PSA. 

r 
I 

r Control Program Action 

1. Parameter Loading 

I 

I L __ _ 
i.. 

i.. 

LNVT 

PSA Address 

PSA 

Parameters 

Status 

2. Start Line Instruction 

-. 
~ 

R1 I Command Code Line Interface Addr. f-
R2 I Scanner Address Start Line 

1. Get Line Identification Instruction 

I All Scanners Get Line !dent. 

R LNVT Entry Address 

L _ 3. Get PSA Address from LNVT 
entry Read Status 

Scanner Action 

ICB 

PSA Address 

PSA 

+ -- Parameters 

Status 
T + 

1- _. 3. PSA Address Identification 

'-- - - 4. Parameter Cycle Stealing 

5. Command Execution 

I 
L - - - - - 6. Status Cycle Stealing 

7. CCU Level 2 Interrupt 

2. LNVT Entry Address 

I 
- - - _J 
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FES Operation (Part 1 of 2) 

PARAMETER TRANSFER 

At the beginning of a receive or transmit 
operation, the microcode sets the parame
ters to be used by the line interface 
during the burst. The control storage 
address to be used for cycle stealing may 
be transferred at the same time. If not. 
the address following that last used will 
be the new address. 

The parameters and the control storage 
address are loaded into RAM A in the scan
ner base control and control storage 
address fields respectively~ Some parame
ters are duplicated in the primary control 
field CPCF) CRAM B>. 

The remaining parameters are transferred 
from the FES parameter status area in 
cycle steal when the receive or transmit 
operation starts. Each time a cycle steal 
operation is performed Cevery two charac
ters>. and until the end of the burst. the 
control storage address is updated by 
hardware. 

PARAMETER/STATUS TRANSFER MECHANISM 

Status 

(Cycle Stealing 
to/from 
Control Storage) 

Parameters ..._ 

-, 
Status 

Parameters 

'-+ 

' 

RAM A 
Receive 

1 l 
' SCF 

Control Storage Addressing 

Scanner 
Base Control 

./ 
i:: 

Transmit 
l _r 
T ' Timer SCF 

Interrupt Required 

Control Storage Addressing 

Scanner 
Base Control 

./ 

1 

3 

3 

STATUS TRANSFER 

At the end of the burst: 

• The first byte of the status is given 
by the scanner base control CSBC> 
field. 

• The second byte of the status is given 
by the secondary control field CSCF>. 

The status is loaded by the FES in cycle 
st~al mode into the parameter/status area 
of the scanner control storage. An inter
rupt may be requested if required by tha 
microcode through the interrupt request 
bit in RAM A. 

6 

Synchro 2 

6 

OLE 

( 

Syrichro 

RAM B 
Receive 

1 
SCF 

PCF 

Syrichro 1 

Transmit 
l 
T 

SCF 

PCF 

-t---i 

-1--i 
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DATA TRANSFERS 

Receive Operation 

During a receive operation. the data 
transfer sequence between RAM A and RAM B 
is as follows: 

1. The data is recei~ed bit-by-bit from 
'receive data' via the LIC. The bits 
are deserialized into an 8-bit char
acter in the SDF under the control of 
the SCF CRAM Bl. 

2. When the SDF is full, the character 
is transferred to the PDF. At the 
same time, the SCF is transferred to 
the PCF. 

3. The character is transferred to the 
new PDF in RAM A. The PCF CRAM Al is 
updated with the PCF CRAM B> 
contents. 

4. A second character is received in the 
SDF and assembled. 

5. The second character is transferred 
to the PDF. 

6. The first character is shifted in RAM 
A from the new PDF to the old PDF. 
The second character is transferred 
to the new PDF. The PCF CRAM Al is 
updated with the PCF CRAM B> 
contents. 

DATA TRANSFER MECHANISM 

Data 

(Cycle Stealing 
to/from 
Control Storage) 

Data 

I 

1 Next PDF 

RAM A 
Receive 

Transmit 

PCF-.. 
3 

1 

6 

6 

4 

~ 

7. Two characters are transferred to the 
CSP control storage in cycle steal 
mode according to the control storage 
addressing field. 

Transmit OpP-ration 

The transfer sequence is as follows: 

1. Two characters are transferred in 
cycle steal from the control storage. 
The first one is transferred to the 
PDF CRAM B>. the second one to the 
next PDF CRAM A>. 

2. The first character is transferred to 
the SDF where it is serialized under 
the control of the SCF CRAM B). 

3. The bits are transmitted to 'transmit 
data' via the LIC. When the SDF has 
been serialized, the SCF is trans
ferred to the PCF. The PCF CRAM A> 
is updated with the PCF CRAM B> 
contents .. 

4. The second character is transferred 
from RAM A to RAM B. 

5. The second character is transferred 
to the SDF. 

6. The second character is serialized 
and transmitted to the modem via the 
LIC. The PCF CRAM Al is updated with 
the PCF CRAM Bl contents. 

RAM B 
Receive 4 

,...--------------- From UC 

Transmit 

l 
SDF ~ SCF _i 

PDFl 5 -PcF7 

3 6 

3 

('Receive Data') 

To UC 
!'Transmit Data') 



FES Operation (Part 2 of 2) 

SCAHHIHG OPERATION 

The scanning mechanism generates: 

• Signals used by the front-end layer to 
scan bits on the lines 

• Signals used by the scanner base layer 
to scan characters assembled in the 
front-end layer 

Bit scanning and character scanning oper
ate independently. They loop from LIC 
position 1 Cline address 0) up to the last 
LIC (and the last lino) present in the 
scunner. 

Scnnner Configuration Examrlq 

LIC 

Type-

Position 

Line 
Address 

-I 
2 

0 4 

5 

2 6 

3 7 

4B 

r LIC Not Prrent n 
1 

3 4 5 6 7 8 

8 12 16 

17 

18 

19 

LIC positions 1, 2, 3, and 5 <Jr~ present. 

LIC positions 4, 6, 7, and 8 are missing. 

LIC position 4 is scanned as if having one 
line only as in LIC type 4B, or LIC type 3 
with direct-attached terminal. The phys
ical position of tho line on the LIC does 
not affect tho scanning. 

LIC positions 6, 7, ~nd 8 are not scanned. 

Scanning Sequence 

In the scanner configuration example, 
and character scanning proceeds as 
follows: for each line address, the 
receive interface is scanned first, 
followed by the transmit interface. 

Bit Scanning (Receive Line Address) 

0 4 8 12 16 1 5 8 12 17 2 6 8 12 
I I , I t I I I I I I I I 

Transmit Interface 

Receive Interface 

Character Scanning (Receive Line Address) 

0 4 8 

Transmit Interface 

Receive Interface 

12 

bit 

Character scanning is four to eight times 
slower than bit scanning, depending on the 
cycle steal activity of the scanner bas~ 
layer on the scanned interfaces. 

MODEM LIME MANAGEMENT 

Modem Change Detection 

Each time a line (receive interface) is 
scanned, the information on the leads 
coming from the modem of that line is 
compared to the corresponding information 
stored in the modem-in pattern in RAM C. 
The information is masked by the mask 
configuration previously loaded by the 
microcode into RAM C. 

Any change detected raises the line 'modem 
change', which generates a level 2 inter
rupt to the CSP. Th9 new modem-in pattern 
is loaded by hardware int~ the modem-in 
field of RAM C. Bits 6 and 1 are set to 
inhibit further modem-in comparisons until 
the microcode reads the stored modem-in 
patt~rn and resets bit5 6 and 7. 

LIC Driver Check 

Each time a tr~nsmit line interface is 
scanned, the modem-out information previ
ously loaded by the microcode into RAM C 
is sant to the LIC. 

The echo of the modem-out pattern sent by 
previous scan is compared with the 
modem-out information in RAM C, taking 
into account the mask pattern. Any 
difference raises the line 'driver check', 
Hhich causes a level 2 interrupt to the 
CSP. 

Bits 6 and 7 of the modem-out field form a 
2-bit position counter, which allows a 
comparison to take place only once every 
four scans. 

Usually, the modem-out pattern sent is the 
'modem-out immediate' pattern. At thQ 
request of the microcode 'modem-out 
stacked' is sent instead of 'modem-out 
immediate', and is loaded into the 
modem-cut immediate field of RAM C. 
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Error Detection {Part 1 of 2) 

TSS HARDWARE ERRORS: DATA FLOW 

This data flow summarizes the errors 
detected by the TSS hardware and their 
effect on the external registers. The 
errors marked 'hardstop' cause a scanner 
hardstop when they occur. The error 
information is gathered in two bytes, 
which are described on page 13-350. 

TSS errors are classified as follows: 

• CSP/IOC bus errors 

• CSP internal errors 

• CSP/FES errors 

The information on an error occurring in 
the TSS is gathered in a BER type 11. For 
BER display and contents analysis, sea 
Chapter 2. 

CSP/IOC Bus 
Errors 

IOC Bus Checks: 
Tag Check 
Parity Check 
(X'02' Bit 11 

CSP Internal Errors 

External Register 
Address Check 
HARD STOP 
(X'03' Bit 3) 

Data Out l Unexpected Adapter Ack 
HARD STOP (X'03' Bit OI 

HARD STOP External Register Address 
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CSP/FES Errors 

I Adapter Interconnection Check 
I (X'03' Bit 61 

~ 
F ES Internal Error 
(X'16' Bit 51 

.----+-<t-P-ro-c-es-so_r_C_h_e_c_k---~----PC J 

PC (X'03' Bit 21 Ack 
~ IOC Bus IOC/CSP Processor t~---..:.-----------1--.:.....,--------I FES UC/ICC Registers 

Data/Bit Service (from RDVI Bus 

Local Storage 
Address Check 
HARD STOP 
(X'03' Bit 51 

Control. Storage 
Address Check 
HARD STOP 
(X'03' Bit 41 

Local 
Storage 

Control 
Storage 

ECC Only 
Single bit error 
detection and 
correction 

Control Storage Address 

Local Storage Address 

Control Storage 
Data Write Check 
HARD STOP 
(X '03' Bit 11 

FES Internal 
Error (X'10' Bit 31 

CSP Error 
(X' 1 O' Bit 41 

\ 
LIC Error 
(X'10' Bit 11 

ICC Internal Error 
(X'10' Bit 21 

13-320 

LIC/ICC Error 
(X'16' Bit 41 

LIC 

LIC 

LIC 

LIC 

ICC 

LIC Driver Check 
(X'1 O' Bit 21 



Error Detection (Part 2 of 2) 

CSP/IOC BUS ERRORS 

CSP/IOC bus errors are detected as 
follows: 

By the CCU or IOC hardware: 

• IOC bus check (invalid data) during 
PIO or AIO 

• Timeout during PIO or AID 

• Invalid CSCW during AID 

• Storage protection during AIO 

• Address exception during AID 

By the CSP hardware (see the data flow): 

• IOC bus check: invalid data 

• IOC bus check: invalid address 

By the scanner microcode: 

• Invalid input PIO from HCP/EP 

• Invalid input PIO from MOSS 

CSP INTERNAL ERRORS 

CSP internal errors are detected as 
follows: 

By the CSP hardware (see the data flow on 
page 13-320): 

• Unexpected adapter acknowledge 

• Control storage data write check 

• Processor check 

• External register address check 

• 
• 

Control storage address check 

Local storage address check 

All these errors cause a scanner hardstop. 

By the scanner microcode: 

• Invalid output PIO from the HCP/EP 

• Invalid output PIO from the MOSS 

• 

• 
• 
• 
• 
• 
• 

Invalid CSP interrupt level O, 1, or 2 
request 

Cycle steal stack overflow 

Interrupt level 2 stack overflow 

Invalid cycle steal length 

Command rejected 

Invalid IOH sequence 

Adapter interconnection check with 
unidentified line 

CSP/FES ERRORS 

CSP/FES errors are detected as follows: 

By the CSP hardware (see the data flow): 

• Adapter interconnection check with 
line identified 

By the scanner microcode: 

• FES failed to answer 

• FES error reporting path check 

By the FES hardware (see the data flow on 
page 13-320): 

• FES internal error 

• LIC/ICC error 

These two errors are reported to the CSP 
via register X'16' bit 1 without a CSP 
interrupt. The microcode tests register 
X'l6' bit 1 at the end of each asynchro
nous operation. 

The following five errors are reported to 
the CSP on a line interface basis using a 
CSP interrupt level 2 via register X'lO' 
and X'12'. 

• FES internal error 

• FES/LIC error 

• LIC driver check 

• ICC internal error 

• CSP/FES Error 
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Reporting Errors to the CCU (Part 1 of 2) 

Errors on CCU I/O instructions are report
ed as follows: 

• 3725/3726 errors affecting only ona 
specific line are identified by an 
error status in the response to tha 
command and are reported to the 
control program via a CCU interrupt 
level 2. The line affected is disa
bled by the NCP or set to no-operating 
by the EP. 

• Errors affecting one scanner are iden
tified in the error registers and are 
reported to the control program via a 
CCU interrupt level 1. When these 
errors affect all the lines connected 
to a scanner, the scanner is re-IMLed. 
When several scanners are affected, 
the control program may abend, and the 
controller must be re-IPLed. 

One BER is generated for each TSS error. 
The scanner must be in the connect mode. 

CSP/IOC BUS ERRORS 

Errors during PIO 

CCU Action 

Errors detected 
by hardware: 

IOC bus check 
Timeout during PIO 

I 

Scanner Action 

Errors detected by 
hardware: 

IOC bus check 

Error detected by 
microcode: 

I 
Invalid input PIO 

I 
Timeout on IOC bus I 

'Halt' tag on <---------_J 
I 

CCU interrupt level l 
I 

Get error status 
I L-----------> Error status type 1 

I 
BER created <-------------J 

Control program retries 
I 

If several lines are 
affected Cthreshold 
reached): 

I 
Scanner IML 

I L-----------> Scanner re-IMLed 
I 

If several scanners are 
affected: 

I 
Control program abend 

I 
CCU re-IPL 

l-----------> Scanners re-IMLed 

Errors during AIO 

CCU Action 

Errors detected 
by hardware: 

IOC bus check 
Timeout during AIO 
Invalid CSCW 
Address exception 
Storage protection 

I 

I 
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Scanner Action 

Errors detected by 
hardware: 

IOC bus check 

I 
Timeout on IOC bus 

I 
'Halt' tag on <----------.J 

I 
CCU interrupt level l 

I 
Get error status 

I 
L-----------> Error status type 2 

I 
BER created <-------------.J 

Scanner retry 
I 

If not successful: 
I 

Line disabled CNCP> 
or not operating CEP> 

I 
NCP/EP command status 
CCU interrupt level 2 

I 
Get line identification <----.J 

l----------> Line identification 

BER created <---------------J 
If storage protection, or 
address exception, or 
if several lines are 
affected: 

I 
Scanner IML 

I L----------> Scanner re-IMLed 
If several scanners are 
affected: 

I 
Control program abend 

I 
CCU re-IPL 

l----------> Scanners re-IMled 
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Reporting Errors to the CCU (Part 2 of 2) 

CSP INTERNAL ERRORS 

Detected by Hardwarg 

CCU Action 

Get error status 
I 

Scanner Action 

Errors detected by 
hardware: 

Unexpected adapter ack 
CSP storage check 
Processor check 
External register 
Address check 

local storage check 
I 

Hardstop 
I 

CCU interrupt level 1 

<--------_J 
L----> Error status type hardstop 

I 
BER created <---------------J 

I 
Scanner IML 

I L-----------> Scanner re-IMled 

Detected by Microcode 

CCU Action Scanner Action 

Errors detected by 
scanner microcode: 

Invalid output PIO 
Invalid CSP 
interrupt Clvl 0,2) 
Disconnect mode 
NCP buffer validity 
check 
Cycle steal stack 
overflow 
Interrupt level 2 
stack overflm..i 
Invalid cycle 
steal length 
Invalid !OH sequence 
force scanner dump 
condition 
Command rejected or 
adapter interconnec
tion check with line 
not identified 

I 
CCU interrupt level 1 

I 
Get error status <---------J 

I L---------> Error status type 3 
I 

BER created <--------------J 
If stack overflow or 
invalid interrupt request: 

I 
Scanner !ML L--------------> Scanner re-IMLed 

If invalid output PIO 
for all scanners: 

I 
Control program abend 

I 
CCU re-IPL L-------------> Scanners re-IMLed 

If command rejected 
with line identified: 

I 
Line disabled CNCP) 

or not operating CEP) 
I 

NCP/EP command status 
CCU interrupt level 2 

I 
Get line identification <----J 

I L-----------> Line identification 
I 

BER created <---------------J 

CSP/FES ERRORS 

CCU Action Scanner Action 

Errors detected by 
hardware: 

Adapter interconnection 
check with line identified 
with line identified 

Errors detected by 
microcode: 

FES failing to answer 
FES error reporting 
path check 

Errors detected by FES: 

FES internal error 
LIC/ICC error 
LIC error 
LIC driver check 
ICC internal error 

I 
Line disabled CNCP) 
or not operational CEP> 

I 
NCP/EP command status 
CCU interrupt level 2 

I 
Get line identification <----J 

I L----------> Line identification 
I 

BER created <---------------J 
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Reporting Errors to the MOSS 

Errors on MOSS I/O instructions are 
reported as follows: 

• Errors affecting only one specific 
line are identified by an error status 
in the response to the command, and 
are reported to the MOSS via a MOSS 
interrupt level 4. 

• Errors affecting only one scanner are 
identified in error registers, and are 
reported to the MOSS via a MOSS inter
rupt level 1. 

One BER is generated for each TSS error. 
The scanner may be in connect or in 
disconnect mode. 

CSP/IOC BUS ERRORS 

Errors during PIO 

MOSS Action 

Errors detected 
by CCU or IOC: 

IOC bus check 
Timeout during PIO 

Scanner Action 

Errors detected by 
hardware: 

roe bus check 

Error detected by 
microcode: 

I 
Invalid input PIO 

I 
Timeout on IOC bus 

'Halt' tag on <----------J 
I 

MOSS interrupt level 1 
I 

Get error status 
I 
L----~------> Error status 

BER created <------------_J 
type 1 

Errors during AID 

MOSS Action 

Errors detected 
by CCU or IOC: 

Scanner Action 

Errors detected by 
hardware: 

IOC bus check IOC bus check 
Timeout during AID 
Invalid CCW 
Address exception 

Storagolprotoctlon Tlmoout on IOC buo 

'Halt' tag on <----------J 
I 

MOSS interrupt level 1 
I 

Get error status 

l-----------> Error status type 2 

BER created <-------------J 
If IOC bus check or 
timeout: CSP retry 

I 
If not successful: 

MOSS command execution 
stopped 

If IPL or dump: 

MOSS command status 
MOSS interrupt level 4 

Get command completion <----J 
l-------> MOSS command completion 

BER created <--------------J 

Get 

Get 

BER 

If service command other 
that IPL or dump: 

MOSS interrupt level 4 
I 

command completion <----~ 

l------> MOSS command completion 

command completion <----J 
l---------> MOSS command status 

created <---------------J 
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CSP INTERNAL ERRORS 

Detected bv Microcode 

MOSS Action Scanner Action 

Errors detected by 
microcode: 

Invalid output PIO 
Invalid CSP inter
rupt request 
Cycle steal stack 
overflow 
Invalid cycle 
steal length 

Invalid IOH sequence 
Command rejected 

I 
MOSS interrupt level 4 

Get command completion <---J 
l-------> MOSS command completion 

I 
Get error status <---------~ 

l----------> Error status type 3 

BER created <-------------J 

Detected by Hardware 

MOSS Action Scanner Action 

Errors detected by 
hardware: 

Unexpected adapter ack 
CSP storage check 
Processor check 
External register 
Address check 

local storage check 
I 

Hardstop 
I 

MOSS interrupt level 4 

Get command completion <---J 
L-------> MOSS command completion 

Get error status <---------J 
L ___ > Error status type hardstop 

BER created <---------------J 

CSPl'FES ERRORS 

MOSS Action Scanner Action 

Errors detected by 
hardware: 

Adapter interconnection 
check 

Errors detected by 
microcode: 

FES failing to answer 
FES error reporting 
path check 

Errors detected by FES: 

FES internal error 
LIC/ICC error 

I 
MOSS command execution 
stopped 

If IML or dump: 

MOSS command status 
MOSS interrupt level 4 

Get command completi~n <---J 
L-----> MOSS command completion 

BER created <--------------J 

Get 

Get 

BER 

If service command other 
that IML or dump: 

MOSS interrupt level 4 

command completion <---J 
l-----> MOSS command completion 

I 
command completion <---~ 

l-----> MOSS command status 

created <--------------J 



Error Status Description (Part 1 of 3) 

To display the scanner external registers 
covered by error status type 1, refer to 
TSS functions on page 2-370. 

ERROR STATUS TYPE 1 CTWO BYTES> 

Error status type 1 is built by the scan
ner microcode when a halt signal is 
received from the CCU via the IOC bus 
during a PIO operation. The PIO may be 
issued from the CCU or from the MOSS. 

The BER created is type 11, with ID 18, 
lB, 97, 98, or 9C. 

Error status type 1 is reported on CCU or 
MOSS interrupt level 1 by the CCU or IOC 
hardware. 

Byte 0 

Bit Function 

0 Read/write CX'02' bit 0) 
1 IOC bus check CX'02' bit 1) 

2 CHot used) 
3 l/O tag CX'02' bit 3) 
4 Halt CX'02' bit 4) 
5 TA tag CX'02' bit 5) 
6 TD tag CX'02' bit 6) 
7 CHot used) 

Bvte 1 

Bit Function 

0 TA time select CX' 00' bit 0) 
1 (Not used) 
2 LAB type CX'07' bit 5) 
3 Disconnect mode CX'Ol' bit 5) 
4 CNot used) 
5 CNot used) 
6 (not used) 
7 Invalid input !OH 

Bits 6 and 7: Set by the scanner micro
code. 

ERROR STATUS TYPE 2 CTWO BYTES> 

Error status type 2 is built by the scan
ner microcode when a halt signal is 
received from the CCU via the IOC bus 
during an AIO operation. The AIO may be 
issued from the control program or the 
MOSS. 

The BER created is type 11, with ID 14, 
16, 91, 92, or 93. 

Error status type 2 is reported on CCU or 
MOSS interrupt level 1 requested by the 
CCU or IOC hardware. 

Byte 0 

Bit Function 

0 Read/write CX'02' bit 0) 
1 IOC bus check CX'02' bit 1) 

2 Cycle steal grant CX'02' bit 2> 
3 I/O tag CX'02' bit 3) 
4 Halt CX'02' bit 4) 
5 CNot used) 
6 TD tag CX'02' bit 6) 
7 <Hot used) 

Byte 1: CCU 

Bit Function 

0 CHot used) 
1 Cycle steal select cx•oo• bit 1) 
2 LAB type CX'07' bit 5) 

3-7 Line interface address bits 0-4 

Byte 1: MOSS 

Bit Function 

0 CHot used) 
1 Cycle steal select cx•oo• bit 1) 
2 LAB type CX'07' bit 5) 
3 <Hot used) 

4-7 Last IOH TD byte 0 bits 0-3 

ERROR STATUS TYPE 3 CTWO BYTES> 

Error status type 3 is built by the scan
ner microcode when an invalid output PIO, 
an invalid interrupt request, or an inval
id IOH sequence is detected. The output 
PIO may be issued from the control program 
or the MOSS. 

The BER created is type 11, with ID IE, 
IF, 99, 9A, or 9B. 

Error status type 3 is reported on CCU 
interrupt level 1 or MOSS interrupt level 
4 requested by the scanner microcode. 

Byte 0 

Bit Function 

0 Error status type 3 (always on) 
1-3 Invalid interrupt levels 0-2 

4 Invalid cycle steal length 
5 Cycle steal/CCU level 2 stack 

overflow 
6 Cmd 2 while Cmd 1 in process 
7 Disconnect mode 

Bit 1: Set to indicate an invalid CSP 
interrupt level 0 or an unexpected branch 
to address '0000' at any level. 

Bit 7: Set when the disconnect mode is 
entered via a service command. 

Byte 0 bits 1 and 7 both on: CSP has 
detected an NCP buffer validity check. 

Byte 0 bit 7, and Byte 1 bit 1 both on: 
CSP received an "f2" output IOH from HCP 
and has entered a disconnect mode (forces 
a CSP dump). 

Byte 1: 

Bit 0 = 0: command not rejected 

Bit Function 

1 Invalid output !OH 
2 LAB type CX'07' bit 5) 

3-6 Hot used 
7 Adapter interface check 

Bit 7: Set when errors are detected 
during an asynchronous operation to the 
FES. 
Bit 0 = 1: command rejected 

Bit Function 

1 Trace or line command 
2-7 Line interface address Cline 

command) 
4-7 Trace slot number Ct race command) 

Bi.t 0: Set when: 

A command is in process and another 
command is received from the control 
program for the addressed line. 

A Start Line Initial was not the first 
command received for the addressed 
line CPIO command at TA time). 

A Set Mode command CPIO command at TD 
time) was not the first command 
received during the Start Line Initial 
for the addressed line. 

A MOSS mailbox exchange was initiated, 
but no mailbox was available. 

Bit 1: Set when a trace command is 
rejected, reset when a line command is 
rejected. 

Bits 2-7: Give the line interface 
address C00-3F), when a line command 
is rejected. 

Bits 4-7: Give the slot number, when 
a trace command is rejected. Bits 2-3 
are 00. 
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Error Status Description (Part 2 of 3) 

ERROR STATUS TYPE HARDSTOP CTWO BYTES) 

An error status type hardstop is returned 
by the CSP hardware when an error causing 
a hardstop has been detected. 

The BER created is type 11, with ID 95. 

It is reported on CCU interrupt level 1 or 
MOSS interrupt level 4 requested by the 
CSP hardware. 

Byte 0 

Bit Function 

0 Error status type hardstop 
(always off) 

1-4 Set to 0 
5 Control store data check 
6 local storage/external register 

parity check 
7 Internal check 

Bits 5 through 7: Present only if byte 1 
bit 2 is set on CCSP processor check). 
All zeros in bits 5 through 7 identify a 
hardstop forced by the scanner microcode. 

Byte 1 

Bit Function 

0 Unexpected adapter check 
CX'03' bit 0) 

1 CSP storage write data check 
CX'03' bit 1) 

2 Processor check CX'03' bit 2) 
·3 External register address check 

CX'03' bit 3) 
4 CSP storage address check 

CX'03' bit 4) 
5 local storage address check 

CX'03' bit 5) 
6-7 CHot used) 

NCP/EP COMMAND STATUS 

The NCP/EP command status is transferred 
to the control program when a CSP/FES 
error or unsuccessful scanner microcode 
retries have caused the microcode to 
terminate a pending command. 

The BER created is type 11, with ID Al, 
A2, or A4. 

The NCP/EP command status is reported via 
CCU interrupt level 2 or MOSS interrupt 
level 4. 

Command Status (except Character and Burst 
Modes) 

SCF CX'Ox') CCMD 

SES CX'OO') lCS 

R count 

last buffer used 

Character and Burst Modes Command Status 

SCF CX' Ox') PDF 

lCS 

lCD/PCF SDF 

Modem-in Modem-out 
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line Communication Status CLCS) 

Bits 0-2 = 100: Special Status 

Bits 0-7 
CH ex) 

80 

81 

82 
86 

87 

88 
8A 
9A 

98 

9C 
9E 
AO 

Function 

Timeout (nothing received), 
or X'21' timeout on ready 
for data 

X'21' timeout on ready for 
data and timeout during 
clear 

End of reception 
386X test control active, or 
X'21' timeout on proceed to 
select 

X'21' timeout on proceed to 
select and timeout during 
clear 

DlE-EOT disconnect sequence 
lost data 
X'21' call proceed signal 
error 

X'21' call proceed signal 
error and timeout during 
clear 

Disconnected 
Connected 
TI on during lPDA2 command 

Bits 0-2 = 110: Internal Box Errors 

Bits 0-7 Function 
CH ex) 

CO Error already recorded in 
BER CAIO error) 

C2 Adapter Interface check 
C4 CSP/FES error 
C6 FES failing to answer 
C8 FES internal error 
CA LIC driver check/ICC 

internal error 
CC lIC interface error 
CE lIC/ICC error 
DO Ho interrupt from FES 
02 Command rejected 
D4 Trace already active 

on this interface 
06 FES error reporting path 

check 
08 Invalid level 2 interrupt 
DA Modem already in test mode 
DC Internal clock failure 

Bits 0-2 = 111: Hardware Error Status 

Bits 0-7 Function 
CH ex> 

E2 CTS dropped, modern retrain 
E6 RLSD failed to drop 
EE DSR dropped 
EE External clock failure 

for BER 11 ID A4 
F2 TI/CTS failed to come up 
F4 DSR failed to come up 
F6 Cable not installed 
F8 DSR/CTS/Tl failed to drop 
FA X'21' disconnected after 

clear signal received 
FB X'21' disconnected after 

clear signal received, and 
timeout during clear 

FC Autocall check 

See HCP/EP Handbook for more details about 
lCS. 



Error 5tatus Description (Part 3 of 3) 

MOSS COMMAND COMPLETION CTWO BYTES> 

The MOSS command completion is transferred 
to the MGSS to identify the scanner that 
requested the MOSS interrupt level 4. 

The BER created is type 01, with ID 05. 

Byte 0 

Bit Function 

0-7 Current MOSS command 

Byte 1 

Bit Function 

0 Scanner request 
1 Command failed 

CMOSS command status follows) 
2 Error during status transfer 

CAIO error) 
3 Error status type 3 available 

(get error status must be used) 
4 Address compare hit on cycle 

steal operation 
5-7 Snapshot entry number 

MOSS COMMAND STATUS CTWO BYTES> 

If an error occurs during the processing 
of a MOSS service, the MOSS command status 
is transferred to the MOSS, in addition to 
the usual MOSS completion. Byte 1 bit 1 
of the MOSS command completion is set on 
to indicate that the command failed, and 
that a MOSS command status is present. 

The BER created is type 01, with ID 05. 

Byte 0 

Bit Function 

0-7 Current MOSS command 

Byte 1 

Bit Function 

0 AIO error 
1 FES failing to answer 
2 LIC/ICC error 

CX'l6' bit 4) 
3 FES internal error CX' 16' bit 5) 
4 FES error reporting path check 

CX'17' bit 4) 
5 Adapter interface check 

CX'03' bit 6) 
6-7 CNot used) 

Bits 0 and 1: Set by the microcode. 
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Local Storage Register Description 

Page-1 

v 

0 
level 

0 I 1 I 2 I 3 4 I 5 I 6 I 7 
I I I I I I 

0 1 8 I 9 I A I B c I D I E I F 
I I I I I I 

2 
level 

CHCW ICCU address 11'2 CCU address 2121 CSP address 
I 

1 3 Ping I Pong l1 cycle steal I BALR to cycle 
Addressing routine addresslsteal routines 

4 I I I I f CSP'chk 
level I I I I I result 

1 5 I I CCU level 2 control block 
I I First on stack Next avai !able 

6 I !CB Pointer I I 
level I I I 

2 7 I I I I 
I I I I 

8 
level 

I !CB Pointer I I Request 
I I I Reg. 

3 9 I I I I 
I I I I 

/I. I I I I 
level I I I I 

7 B I I I I 
I I I I 

c PSW 0 PSW 1 
X'9B20' X'AOOO' 

D PSW 2 PSW 3 
PSW X'A300' X'A700' 

Area E Cycle steal control block Command queue control block 
First on stackl Next available First on queue I last on queue 

F ROS work registers PSW 7 
Disconnect work register X'Cxxx' 

To locate and display local store registers from the storage, refer to "TSS 
Functions, DPLY/ALT LSR" in page 2-376. The local store registers are at the 
head of a storage dump. 
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External Register Description {Part 1 of 5) 

Refer to page 13-011 for the organization 
of the external registers, and to Chapter 
11 for a description of the IOC bus lines. 

X'OO': IOC BUS CONTROL 1 

This register indicates to the scanner 
microcode the type of exchange that is 
performed with the CCU: PIO C'TA select' 
on) or AIO ('cycle steal select' on). It 
also controls the operation of the pong 
buffer. The bits are not checked for 
parity. They have the following meaning: 

Bit Function 

0 TA time select 
1 Cycle steal select 
2 CNot used) 
3 Channel address valid halfword 
4 ETX, ETB, ENQ CASCII> 
5 ETX, ETB, ENQ <EBCDIC) 
6 Pong buffer busy 
7 Pong buffer end-of-chain 

Bit 0: 5et at TA time of a PIG read/write 
operation when the scanner has decoded its 
address and no parity error has been 
detected. It is reset by the microcode. 

Bit 1: Set when the scanner has detected 
the 'cycle steal grant' tag on. It is 
reset by the microcode. 

Bit 3: Automatically set on when the 
microcode sets on the extended channel 
address valid halfword (external register 
X'Ol' bit 4). It is reset at the same 
time as the pong buffer busy bit. 

Bit 4: Set when an ETX, ETB, and ENQ 
ASCII character is decoded in the ping or 
pong buffer during a data transfer from 
the IOC bus to the scanner. It is reset 
at the beginning of the channel grant 
transfer. 

Bit 5: Same as for bit 4 for EBCDIC char
acters. 

Bit 6: Set by hardware to indicate to the 
microcode that the pong buffer is busy. 
It is automatically reset when the valid 
halfword or end-of-chain tag drops. 

Bit 7: Set when the last data halfword is 
to be received into or sent from the pong 
buffer. It is automatically reset when 
the end-of-chain has been sent to the CCU, 
or by a PIO selection CTA time). 

X'Ol': IOC BUS CONTROL 2 

This register controls the cycle steal 
operation on the IOC bus and the ping 
buffer operation. The bits are not 
checked for parity. They have the follow
ing meaning: 

Bit Function 

0 <Not used> 
1 Channel request ready 
2 Channel request 
3 Ping buffer selected 
4 Extended channel address VH 
5 Disconnect mode CPIO di sabled) 
6 Ping buffer busy 
7 Ping buffer end-of-chain 

Bit 1: Set by the microcode after the 
cycle steal control word and cycle steal 
address have been loaded into the ping and 
pong buffers. It is reset by the cycle 
steal grant tag when cycle stealing 
starts. 

Bit 2: Set and re9et at the same time as 
bit 1. It is used to define the priority 
level associated with the request (see 
also external register X'05' bit 5). 

Bit 3: Set when the ping buffer is 
connected to the IOC bus. It is reset 
when the pong buffer is connected. 

Bit 4: Set by the microcode when more 
than 16 bits of address are required. It 
is reset at the same time as the ping 
buffer busy bit. 

Bit 5: Set and reset by the microcode. 
When on, this bit prevents any PIO opera
tion from the CCU and level 1 or 2 inter
rupt requests from the scanner (disconnect 
mode>. PIO operations initiated from the 
MOSS are, however, still accepted. When 
set off, this bit indicates connect mode. 

Bit 6: Set by hardware to indicate to the 
microcode that the ping buffer is busy. 
It is automatically reset when the valid 
halfword or end-of-chain tag drops. 

Bit 7: Set when the last data halfword is 
to be received into or sent from the ping 
buffer. It is automatically reset when 
the end-of-chain has been sent to the CCU, 
or by a PIO selection CTA time). 

X'02': IOC BUS SERVICE 

This register reflects the status of the 
IOC bus service tags to the microcode, and 
indicates the IOC bus check when parity 
errors are detected on the data. The bits 
are not checked ior parity. They have the 
following meaning: 

Bit Function 

0 Read/write (input/output IOH> 
1 roe bus check 
2 Cycle steal grant 
3 I/O tag 
4 Halt 
5 TA tag 
6 TD tag 
7 Interrupt priority check 

Bit 0: Reflects the status of the 
read/write bit CIOC bus byte 1 bit 7) of a 
PIO or cycle steal operation: bit 0 = 0 
indicates a write operation; bit 0 = 1 
indicates a read operation. 

Bit 1: Set when the TA and TD tags are 
active at the same time, or a data parity 
check occurs. It is reset by the micro
code at the end of the level 0 routine. 

Bit 2: Used by the microcode to read the 
status of the cycle steal grant on the IOC 
bus. 

Bit 3: Used by the microcode to read the 
status of the I/O tag on the IOC bus. 

Bit 4: Set when the halt tag is active. 
When the bit is on, the IOC bus status is 
frozen, a level 0 interrupt to the CSP 
occurs, 3nd the IOC tag drivers are disa
bled. It is reset by the microcode. 

Bit 5: Used by the microcode to read the 
status of the TA tag on the IOC bus. 

Bit 6: Used by the microcode to read the 
status of the TD tag on the IOC bus. 

Bit 7: Set when the priority latch Con 
the redrive card), the disable IOC bus 
latch, the halt latch, or the reset latch 
is set. No level 0 interrupt is request
ed. 

During diagnostics, this register is 
isolated from the IOC bus. All bits 
except bit 7 can be set and reset by the 
microcode. Bit 4 means TD tag. 

X'03': CSP ERROR 

This register reports the CSP errors. The 
bits are not checked for parity. They 
have the following meaning: 

Bit Function 

0 Unexpected adapter acknowledge 
1 Control storage data write check 
2 Processor check 
3 External register address check 
4 Control storage address check 
5 Local storage address check 
6 Adapter interconnection check 
7 External adapter check 

Bit 0: Set when an acknowledge signal is 
erroneously received from the FES while 
one external register in the CSP address 
range is accessed. It causes a hardstop 
in the CSP. It is reset by the microcode. 

Bit 1: Set when a parity check is detect
ed during a control storage write opera
tion. It causes a hardstop in the CSP. 
It is reset by the microcode. 

Bit 2: Set when the error line is active 
in the CSP. It causes a CSP hardstop and 
must be reset by the microcode. 
This bit sets LED 4 on the CELIA card. 

Bit 3: Set when a parity check is detect
ed on the external register address bus. 
It causes a hardstop and is reset by the 
microcode. 

Bit 4: Set when a parity check is detect
ed in the control storage address bus. It 
causes a hardstop and is reset by the 
microcode. 

Bit--2...:_ Set wh~n a parity check is detect
ed in the local storage address bus. It 
causes a hardstop and is reset by the 
microcode. 

Bit 6: Set when the acknowledge signal 
from the FES is not received. It causes a 
CSP level 0 interrupt and is reset by the 
microcode. 

Bit 7: Set when a CSP interrupt level 0 
is requested by the FES. It causes a 
level 0 interrupt and is reset by the 
microcode. 
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External Register Description {Part 2 of 5) 

X'04': MISCELLANEOUS/ADAPTER ADDRESS 

This register provides the microcode with 
miscellaneous IOC bus controls. The bits 
are not checked for parity. They have the 
following meaning: 

Bit Function 

0 Timer pulse read 
1 . Programmed reset 
2 latch reset and FES reset 
3 Disable hardstop 
4 Valid byte 
5 IOC bus disable 
6 Adapter address 
7 Cycle steal request 

Bit 0: Reflects the status of the 100 ms 
t.imer pulse. 

Bit 1: Set when a programmed reset 
command from the CCU is decoded. It is 
reset by the microcode. 

Bit 2: Set when the re~et tag from the 
redrive card is activei When on, it disa
bles the IOC bus and the FES. It is reset 
by the microcode. 

Bit 3: Set by a programmed reset command 
or a general reset from the CCU. It disa
bles the CSP hardstop, ahd is reset by the 
microcode. 

Bit 4: Indicates that the last data 
transferred is a byte. It is reset at the 
same time as the ping/pong end-of-chain or 
at the beginning of a PIO operation. 

Bit 5: Set at power on reset or by the 
microcode. When it is on, the IOC bus is 
disabled and external register X'02' is 
isolated from the IOC bus. It is reset by 
the microcode. 

Bit 6: Used by the microcode to address 
the FES. 

Bit 7: Reflects the status of the cycle 
steal request at the IOC bus. 

X'05': EXTERNAL INTERRUPT REQUEST/PRIORITY 

This register controls the MOSS and CCU 
interrupts requested by the CSP. The CCU 
interrupts are reported via the data bytes 
of the IOC bus. The bits are not checked 
for parity. They have the following mean
ing: 

Bit Function 

0 MOSS interrupt request (level 4) 
1 ·ccu level 1 interrupt request 
2 CCU level 2 interrupt request 
3 level 1 interrupt wrap read 
4 Level 2 in'l:errupt wrap read 
5 level 2 and cycle steal priority 
6 Diagnostic priority compare 
7 CNot used> 

Bit 0: Used by the CSP microcode to 
request an interrupt to the MOSS. It is 
reset by the CSP microcode. 

Bit 1: Causes a level 1 interrupt to the 
CCU. It is controlled by the CSP micro
code. 

Bit 2: Causes a level 2 interrupt to the 
CCU. It is controlled by the CSP micro
code. 

Bit 3: Gives the state of the level 1 
interrupt to the CCU. It can only be read 
by the CSP microcode. 

Bit 4: Gives the state of the level 2 
interrupt to the CCU. It can only be read 
by the CSP microcode. 

Bit 5: Set by the microcode to indicate a 
high priority level associated with the 
level 2 or cycle steal request. · 

Bit 6: Reflects the output of the level 
2/cycle steal priority compare circuit. 
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X'07': SYNCHRO/CONFIGURATION DATA SET 

This register can be used for clock check. 
It also provides the scanner configuration 
to the microcode. The bits are not 
checked for parity. They have the follow
ing meaning: 

Bit Function 

0 Channel request bid 
1 100-ms interval timer 
2 Sync 1 
3 Sync 2 
4 Not used 
5 LAB type 
6 Configuration data set 1 
7 Configuration data set 2 

Bit 0: Set by the microcode to prevent· 
any PIO operation at the beginning of a 
cycle stealing operation. It is reset by 
the microcode when setting on bit 1. 

Bit 1: Set by the 100-ms timer pulse from 
the CCU. It is reset by the ~icrocode. 

Bit 2: Set by the microcode and causes a 
200-ns pulse to be sent on the CSP2 card 
(board connector side). This pulse is 
used for maintenance purposes by the diag
nostics Csee Chapter 2). 

Bit 3: Same function as bit 2. 

Bit 5: When on, indicates a LAB type A; 
when off, indicates a LAB type B. 

Bits 6 and 7: Provide the encoded scanfter 
configuration to the microcode. 

X'08': ERROR INDICATORS/BAD PARITY GENERA
TOR 

This register is used by the microcode to: 

1. In write, set on three error indica
tors of the CELIA card CLED 1, 2, and 
3 related to bits 5, 6, and 7 respec
tively). Bits 5 to 7 carry error 
codes for scanner troubleshooting 
using the MIM part 2. 

Bit 

0 
1 
2 
3 
4 
5 
6 
7 

For description and use of the CELIA 
card, see page 3-011. 

The bits are checked for parity. 
Bits 5 through 7 are disabled when 
the disable hardstop bit CX'04' bit 
3) is on. 

Function 

CNot used) 
CNot used) 
CNot used) 
CNot used) 
CNot used) 
1, set on CELIA LED 1 
1, set on CELIA LED 2 
1, set on CELIA LED 3 

2. In read, force a bad parity by invert
ing the parity bit that corresponds to 
the bit pattern written in the regis
ter. The hardstop bit is disabled 
previously. , 

Bit Function 

0 Bit Pattern 0 
1 Bit Pattern 1 
2 Bit Pattern 2 
3 Bit Pattern 3 
4 .Bit Pattern 4 
5 Bit Pattern 5 
6 Bit Pattern 6 
7 Bit Pa.ttern 7 



External Register Description (Part 3 of 5) 

X'10': EXTENDED INTERRUPT REQUEST 

This register reports FES interrupts when 
X'12' bits 0 and 1 are on, and FES errors 
when X'lO' bit 0 is on. The CSP can only 
read this register. The bits are not 
checked for parity if bit 0 is on. They 
have the following meaning: 

Bit 0 = 0: Various conditions 

Bit Function 

1 Overrun or under run 
2 Time out <transmit) 
3 Modem change 
4 Ending configuration/transparent 

ending/end of transmission 
5-7 <Not used) 

Bit 0 = 1: Errors 

Bit Function 

1 FES/LIC error 
2 LIC driver check/ICC internal 

check 
3 FES internal error 
4 CSP/FES error 

5-7 <Not used) 

Bit 0: Set by hardware to indicate 
FES/LIC or internal errors, or LIC/ICC 
errors on bits 1 through 4. When off, it 
indicates overrun/underrun, timeout, or 
modem change on bits 1 through 3. 

Bit 2: When bit 0 is set, bit 2 indicates 
a LIC driver check for a transmit line 
interface, or an ICC internal error for a 
receive line interface. It is reset by 
the microcode. 

Bit 1: on, to report underrun. 

Bit 1: off, to signal transmission end. 

Bit 4: Set by hardware to indicate an 
ending configuration (end bits 1 through 
3) in the burst status on receive, or to 
report a transparency ending condition on 
transmit. 

X'12': INTERRUPT REQUEST 

This register indicates that X'lO' 
contains supplementary interrupt informa
tion; bits 2 through 7 contain the address 
of the line interface that requested a CSP 
interrupt. The bits are checked for pari
ty. They have the following meaning: 

Bit Function 

0-1 Data/read X'10' 
2 Line interface address bit 0 
3 Line interface address bit 1 
4 Line interface address bit 2 
5 Line interface address bit 3 
6 Line interface address bit 4 
7 Line interface address bit 5 

Bits 0 and 1: Set by hardware to indicate 
that X'lO' contains interrupt information 
and must be read immediately afterwards. 

Bits 2 through 7: Contain the line inter
face address. They are reset by the 
microcode. Bit 7 is set off for a tran
smit line interface, and is set on for a 
receive line interface. 

X'13': LINE INTERFACE ADDRESS CREAD/WRITE> 

This register contains the line interface 
address during CSP asynchronous actions 
(read or write). The bits are checked for 
parity. They have the following meaning: 

Bit Function 

0-1 CNot used: set to 00) 
2 Line interface address bit 0 
3 Line interface address bit 1 
4 Line interface address bit 2 
5 Line interface address bit 3 
6 Line interface address bit 4 
7 Line interface address bit 5 

Bits 2 through 7: Contain the line inter
face address. They are reset by the 
microcode. Bit 7 is set off for a tran
smit line interface, and is set on for a 
receive line interface. 

X'14': DATA IN/OUT 

This register is used by the microcode for 
transferring data to be loaded into, or 
coming from, the RAMs or the LIC/ICC 
registers, during asynchronous operations. 
The bits are checked for parity. 
They are not described because the X'14' 
register is used as a data buffer. 

X'15': ASYNCHRONOUS OPERATION COMMAND 

This register is used by the microcode te 
specify to the FES the asynchronous opera
tion to be executed. The bits are checked 
for parity. They have the following mean-
ing: · 

Bit Function 

0 Read/write operation 
1-3 Storage element to be accessed 
4-5 Register address 
6-7 <Not used) 

Bit 0: Set by the microcode to indicate a 
write operation. It is reset to indicate 
a read operation. 

Bits 1 and 2: Set by the microcode to 
indicate: 

01 RAM A access 
00 RAM B access 
10 RAM C access 
11 LIC/ICC or FES diagnostic register 

Bit 3: Set by the microcode to indicate: 

RAM access D even byte 
1 odd byte 

LIC/ICC access D LIC access 
1 ICC or diagnostic 

register 

Bits 4 and 5: Set by the microcode to 
indicate: 

Storage 
LIC 
ICC 

Halfword displacement address 
Register address 
Register address 

If bits 4 and 5 are set to 11, the diag
nostic register of the FES is accessed. 

X'16': ASYNCHRONOUS OPERATION STATUS 

This register gives the status of the last 
asynchronous operation initiated by the 
microcode. It can be reset by a microcode 
write operation. In a read operation, if 
bit 1 is equal to 1, the bits are not 
checked for parity. The bits have the 
following meaning: 

Bit Function 

0 Data exchange not complete 
1 Error during data exchange 

2-3 <Not used) 
4 LIC/ICC error 
5 FES internal error 

6-7 CNot used) 

Bit 0: Set by hardware during asynchro
nous operation when the microcode speci
fies a command via register X'15'. It is 
reset when the operation is complete. 

Bit 1: Set by hardware when an error 
occurs during data byte processing. 

Bits 4 and 5: When bit 1 is set, bits 4 
and 5 indicate the type of error that 
occurred. 

Bits 1, 4, and 5 can be reset either by 
the microcode or when tHe asynchronous 
operation that follows is executed without 
error. 
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External Register Description (Part 4 of 5) 

X'17': FES GENERAL COMMANDS 

This register receives the FES general 
commands sent from the CSP. The bits are 
not checked for parity. They have the 
following meaning: 

Bit F1,1nction 

0 Reset FES latches and disable 
CSP/FES 

1 Reset FES storage 
2 Freeze state 
3 (Not used) 
4 FES storage reset error 

5-7 CNot used, set to 0) 

Bit 0: Set by the microcode to reset the 
FES latches and disable the CSP/FES wires. 
The RAM information is not reset. The LIC 
and rec registers are reset. 

Bit 1: Set by the microcode to reset the 
FES storage. It is set off by hardware 
when the reset is completed. 

Bit 2: Set by the microcode to stop the 
FES scanning at the end of the current 
line process by the scanner base. All 
storage and register information is kept. 
Resetting bit 2 restarts the scanning. 

Bit 4~ Set by hardware to report any 
error detected during FES storage reset. 

Bits 5 through 7: Set off and reserved 
for CDS update. 

X'19': CSP INTERRUPT REQUEST 

This register contain~-pending CSP inter
rupt requests. The bits are not checked 
for parity. They have the following mean
ing: 

Bit Function 

0 Set level 0 
1 Set level 1 
2 Set level 2 
3 Set level 3 (prog. control only) 

4-7 CNot used) 

Bits 0 through 3: Set by the hardware or 
the microcode to request an interrupt from 
the CSP. When several interrupt requests 
are presented at the same time, the 
highest unmasked level is taken into 
account. When all bits 0 through 3 are 
off, the microcode runs on level 7. 
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X'lA': CURRENT CSP INTERRUPT LEVEL 

This register contains the current CSP 
interrupt level and stacks this level when 
a level 0 occurs. The bits are checked 
for parity and have the following meaning: 

Bit Function 

0 Current level stack parity bit 
1 Current level stack bit 0 
2 Current level stack bit 1 
3 Current level stack bit 2 
4 Current level parity bit 
5 Current level bit 0 
6 Current level bit 1 
7 Current level bit 2 

Bits 0 through 3: Set by hardware to 
stack the current interrupt level when a 
CSP level 0 interrupt occurs. 

Bits 4 through 7: Represent the current 
interrupt level. They are reset after a 
power on reset or a general reset. 

X'lB': ADDRESS COMPARE CONTROL 

This register controls the address compare 
function of the CSP. The bits are not 
checked for parity. They have the follow
ing meaning: 

Bit Function 
-

0 Address compare 
1 Address compare 
2 <Not used) 
3 CNot used) 
4 Instruction/data fetch 
5 Data storage 
6 Cycle steal fetch 
7 Cycle steal storage 

Bit 0: Set by hardware when the control 
storage address compares with the address 
contained in external registers 'lC' and 
'lD', and if one of bits 4 through 7 of 
the register is set. When set on, this 
bit requests a level 0 interrupt from the 
CSP. It is reset by the microcode. 

Bit 1: Set by hardware when the control 
storage address compares with the address 
contained in external registers 'lC' and 
'lD', and if one of bits 6 or 7 of the 
register is set. Bit 0 is set at the same 
time. Bit 1 is reset by the microcode, 

Bit 4: Set by the microcode to ask for an 
address compare during instruction or data 
fetch. Bit 0 is set on if the address 
compare is detected. Bit 4 is reset by 
the microcode. 

Bit 5: Set by the microcode to ask for an 
address compare during a data storage 
instruction. Bit 0 is set on if the 
address compare is detected. Bit 5 is 
reset by the microc~de. 

Bit 6: Set by the microcode to ask for an 
address compare during a cycle steal 
fetch. Bits 0 and 1 are set on if the 
address compare is detected. Bit 6 is 
reset by the microcode. 

Bit 7: Set by the microcode to ask for an 
address compare during cycle steal store. 
Bits 0 and 1 are set on if the address 
compare is detected. Bit 7 is reset by 
the microcode. 



t:.xterna1 11eg1s1er uescnpt1on (Part 5 of 5) 

X'lC': ADDRESS COMPARE BYTE 0 

This register contains byte 0 of the 
address to be compared with the actual 
control storage address. The bits are 
checked for parity and have the following 
meaning: 

Bit Function 

0 Main storage address high 0 
1 Main storage address high 1 
2 Main storage address high 2 
3 Main storage address high 3 
4 Main storage address high 4 
5 Main storage address high 5 
6 Main storage address high 6 
7 Main storage address high 7 

X'lD': ADDRESS COMPARE BYTE 1 

This register contains byte 1 of the 
address to be compared with the actual 
control storage address. The bits are 
checked for parity and have the following 
meaning: 

Bit Function 

0 Main storage address low 0 
1 Main storage address low 1 
2 Main storage address 1 OL.J 2 
3 Main storage address low 3 
4 Main storage address low 4 
5 Main storage address low 5 
6 Main storage address low 6 
7 Main storage address low 7 

X'lE': CSP INTERRUPT MASKS 

This register uses masks to control CSP 
interrupts. The bits are checked for 
parity and have the following meaning: 

Bit Function 

0 Mask interrupt level 0 
1 Mask interrupt level 1 
2 Mask interrupt level 2 
3 Mask interrupt level 3 
4 Mask interrupt level 4 (not used) 
5 Mask interrupt level 5 (not used) 
6 CNot used) 
7 Master mask 

Bits 0 throuoh 5: Control the masking of 
levels 0 through 5. 

Bit 7: Masks all levels except level 0 
and the current level. 

X'lf': LOCAL STORAGE ADDRESS 

This register contains the primary (bits 0 
through 3) and secondary Cbits 4 through 
7) local storage address. The bits are 
checked for parity and have the following 
meaning: 

Bit Function 

Primary local storage address: 
0 Bit 0 
1 Bit 1 
2 Bit 2 
3 Bit 3 

Secondary local storage address: 
4 Bit 0 
5 Bit 1 
6 Bit 2 
7 Bit 3 
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FES RAM A Description (Part 1 of 3) 

The fields of the FES RAM A are described 
bit-by-bit in this section (see page 
13-130 for microcode/FES interaction). 

RAM A RECEIVE 

Hw 
Byte 0 

(Even address) 
Byte 1 

COdd address) 

0 

1 

2 

3 

New PDF I SCF 

Old PDF !Interrupt request 

Control storage addressing 

Scanner base ctl. I Timer 

Parallel Data Field CPDF> 

The old PDF and the new PDF contain the 
next two characters to be loaded into the 
control storage of the CSP. 

Secondary Control Field CSCF) 

Bit Functi.on 

8 End 1 
9 Character service request 

10 Overrun detected 
11 Modem-in change detected 
12 End 2 
13 End 3 
14 <Not used) 
15 Timer forced to 3 seconds CBSC) 

Bits 8, 12, and 13: Set by hardware to 
indicate to the microcode the end of data 
transfer. They are coded as follows, 
dependitig on the protocol: 

Protocol End Bit Meaning 
1 2 3 

All 0 0 0 Data 
SS 1 0 0 Stop check 
SDLC 0 0 1 Flag OK 

0 1 1 Flag off boundary 
1 0 1 Data check 
1 0 0 Abort 
1 1 0 Idle 

BSC 1 1 1 Force timer to 0 
0 1 1 Normal text 
1 1 0 Transparent text 
x 0 1 Quit control 
1 0 0 Data check 

Bits 9 and 10: Bit 9 is set by the 
front-end layer to request character 
service from the scanner base layer. 
Bit 10 is set by hardware to indicate an 
overrun condition <too many characters 
received) to the microcode. B;ts 9 and 10 
are associated as follows to indicate: 

00 Ho scanner base operation 
01 Characters received during overrun 

are deleted CBSC only) 
10 Character service request 
11 Overrun with characters lost 

Bit 11: Set by hardware to indicate a 
modem-in change. 

Bit 15: In BSC, is set by hardware to 
force the timer to three seconds to check 
that the SYH characters are separated by 
less than three seconds. It is reset by 
hardware. 

Interrupt Reguest 

Bit 8 = 0: Errors 

Bit Function 

9 Overrun 
10 <Not used) 
11 Modem-in change detected 
12 End bit present (or ending conf.) 
13 Interrupt pending 
14 <Not used) 
15 Forced to 1 

Bit 8 = 1: Other CSP l2 interrupts 

Bit Function 

9 FES/llC error 
10 ICC internal error 
11 FES internal error 
12 CSP/FES error 
13 Interrupt pending 

14-15 Forced to 00 

Bit 8: Set by hardware to indicate an 
error condition. It is off for other CSP 
level 2 interrupt conditions. 

Bit 9: Set by hardware to indicate an 
overrun when bit 8 is O, or a FES/l!C 
error whe~ bit 8 is 1. 

Bit 10: Set by hardware to indicate an 
ICC internal error when bit 8 is 1. 
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Bit 11: 
indicate 
O, or an 
1. 

This bit is set on by hardware to 
a modem-in change when bit 8 is 
FES internal error when bit 8 is 

Bit 12: Set by hardware to indicate that 
an end bit is present in the SCF when bit 
8 is O, or to indicate a CSP/FES error 
when bit 8 is 1. It is reset by the scan
ner base when the interrupt has been 
processed. 

Bit 13: Set by hardware to indicate to 
the scanner base that an interrupt is to 
be processed. 

Control Storage Addressing 

Bit Function 

0-1 Buffer length 
2-4 Forced to 100 
5-10 Buffer starting address 

11-13 Burst number 
14-15 Halfword number 

Bits 0 and 1: Set by the microcode to 
indicate the buffer length: 

DO 32 bytes (4 bursts) 
01 64 bytes (8 bursts) 
10 128 bytes <16 bursts) 
11 256 bytes (32 bursts) 

Bits 5 through 10: Set by the microcode 
to indicate the buffer starting address to 
the FES for cycle stealing. 

Bits 11-through 13: Set by the microcode 
to indicate the burst number CO through 7) 
to the FES. 

Bits 14 and 15: Set by the microcode to 
indicate the halfword number per burst CO 
through 3) to the FES. There are four 
halfwords (8 bytes) in one burst. 

Scanner Base Control 

This field is loaded by the microcode to 
start the receive operation and to provide 
parameters for the current burst. Parame
ters for the following bursts are taken 
from the parameter/status area of the CSP 
control store, and loaded into this field 
by hardware. 

Parameters CBit 0 = 0: Burst valid) 

Bit Function 

1 Start receive operation 
2 Interrupt requested 
3 EP mode 
4 Stacked PDF full 

5-7 Burst length (in bytes) 

Status CBit 0 = 1: Burst not valid) 

Bit Function 

1-7 Invalid information 

Bit 0 When off, indicates that the current 
burst is free and valid for data cycle 
steal. The scanner base control field 
contains valid parameters in bits 1 
through 7. 

When on, it indicates that the current 
burst has not been processed by the micro
code, and is not valid. The scanner base 
control field contains old status informa
tion in bits 1 through 7; this information 
is invalld. 

Bit 1: Set by the microcode to start the 
receive operation in the scanner base 
layer. It is reset by hardware. 

Bit 2: Set to indicate that a CSP level 2 
interrupt must be requested at the end of 
the burst. 

Bit 3: 
working 
decides 
level 2 
end. 

Set to indicate that the line is 
in emulation program mode. It 
whether or not a CSP interrupt 
is to be requested at character 

Bit 4: Set by hardware to indicate that 
the old PDF is full. It is reset by hard
ware. 

Bit~ 5 through 7: Indicate the burst 
length in bytes. 



FES RAM A Description (Part 2 of 3) 

Bit Function 

8 Timer act·i ve 
9 Timer mode ClOO ms/2 ms) 

10 Clock service phase 
11-15 Timer value 

Bit 8: In BSC, set by hardware to start 
the timer, and reset to stop the timer. 
In other protocols, it can be set by the 
microcode to start the timer, and reset by 
the hardware at timeout. 

Bit 9: Set by the microcode to indicate 
the unit of time to be used for the timer: 

O : 100 ms 
1 : 2 ms 

In BSC, bit 9 is always 0. 

Bit 10: Set by hardware and is used for 
internal processing of the timer. It is 
reset by hardware. 

Bits 11 through 15: In BSC, set by hard
ware to: 

• 

• 

Manage the insertion of a SYN charac
ter every second in transmit 

Check the occurrence of the SYN char
acter less than once every 3 seconds 
in receive. They are reset by hard
ware. In other protocols, bits 11 
through 15 can be set by the microcode 
to provide the timer value according 
to the unit specified via bit 9. 

RAM A TRANSMIT 

Hw 

0 

1 

2 

3 

Byte 0 
(Even address) 

Timer Control I 

Byte 1 
COdd address) 

SCF 

Next PDF !Interrupt request 

Control storage addressing 

Scanner base control 

Timer Control 

Bit Function 

0 SYN insertion 
1-7 <Not used) 

Bit 0: Set by the microcode in BSC to 
allow the hardware to insert a SYN charac
ter every second in the transmitted data. 

Secondary Control Field CSCF) 

Bit Function 

8 CNot used) 
9 Character service request 

10 Underrun detected 
11 Modem-in change detected 
12 EOT sent 
13 Transparency ending 

14-15 CNot used) 

Bits 9 and 10: Bit 9 is set by the 
front-end layer to request character 
service from the scanner base layer. 

Bit 10 is set by hardware to indicate an 
underrun condition Clack of characters) to 
the microcode. When the FES is in the 
underrun condition: 

• SDLC: The line is stopped. 

• BSC: SYN characters are transmitted. 

• .Start-stop: Mark bits are transmitted. 

Bits 9 and 10 are associated to indicate: 

00 
01 
10 
11 

No scanner base operation 
Underrun without operation 
Character service request 
Underrun with cycle steal 

Bit 11: Set by hardware to indicate a 
modem-in change. 

Bit 12: Set by hardware to indicate that 
the EOT character has been transmitted. 

Bit 13: Set by hardware to indicate end 
of transparent text. 

Parallel Data Field CPDF) 

The next PDF contains the last character 
received from the control storage (and the 
next to be transmitted). 

Interrupt Reguest 

Bit 8 = 0: Various conditions 

Bit Function 

9 Under run 
10 Time out 
11 Modem-in change detected 
12 Transparency ending 
13 Interrupt pending 
14 CNot used) 
15 Forced to 1 

Bit 8 = 1: Other CSP l2 interrupts 

Bit Function 

9 FES/lIC error 
10 LI C dr i ver check 
11 FES internal error 
12 CSP/FES error 
13 Interrupt pending 
14 Forced to 0 
15 Forced to 0 

Bit 8: Set by hardware to indicate an 
error condition. It is off for the other 
CSP level 2 interrupt conditions. 

Bit 9: Set by hardware to indicate an 
overrun when bit 8 is O, or a FES/LIC 
error when bit 8 is 1. 

Bit 10: Set by hardware to indicate an 
ICC internal error when bit 8 is 1. 

Bit 11: Set by hardware to indicate a 
modem-in change when bit 8 is O, or an FES 
internal error when bit 8 is 1. 

Bit 12: Set by hardware to indicate that 
an end bit is present in the SCF when bit 
8 is O, or to indicate a CSP/FES error 
when bit 8 is 1. It is reset by the scan
ner base when the interrupt has been 
processed. 

Bit 13: Set by hardware to indicate to 
the scanner base that an interrupt is to 
be processed. 

Control Storage Addressing 

Bit Function 

0-1 Buffer length 
2-4 Forced to 100 
5-10 Buffer starting address 

11-13 Burst number 
14-15 Halfword number 

Bits 0 and 1: Set by the microcode to 
indicate the buffe~ length: 

00 32 bytes C4 bursts) 
01 64 bytes (8 bursts) 
10 128 bytes Cl6 bursts) 
11 256 bytes C32 bursts) 

Bits 5 throuah 10: Set by the microcode 
to indicate the buffer starting address to 
the FES for cycle stealing. 

Bits 11 through 13: Set by the microcode 
to indicate the burst number CO through 7) 
to the FES. 

Bits 14 and 15: Set by the microcode to 
indicate the halfword number per burst CO 
through 3) to the FES. There are four 
halfwords (eight bytes) in one burst. 
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FES RAM A Description (Part 3 of 3) 
Scanner Base Control 

Parameters CBit 0 = 0: Burst valid) 

Bit Function 

1 Start transmit operation 
2 Interrupt requested 
3 Modem-in change detected 
4 Stacked PDF full 

5-7 Burst length Cin bytes) 
8 Send CRC 
9 Start on odd byte 

10 <Hot used) 
11-12 Start transmit operation 

13 Option protocol 
14 Start timer 
15 Send modem-out stacked 

Status CBit 0 = 1: Burst not valid) 

Bit Function 

1-15 Invalid information 

Bit 1: Set by the microcode to start the 
transmit operation. It is reset by hard
ware. 

Bit 2: Set to indicate that a CSP level 2 
interrupt must be requested at the end of 
the burst. 

Bit 3: Set by hardware to indicate a 
modem-in change during data transmission. 
The modem-in status will be examined at 
the next CSP interrupt. 

Bit 4: Set by hardware to indicate that 
the old PDF field is full. It is reset by 
hardware. 

Bits 5 through 7: Indicate the burst 
length in bytes. 

Bit 8: When on, causes the CRC to be sent 
at the end of the burst. 

Bit 9: When on, causes transmission to 
start with the odd byte on the first half
word of a burst. It is reset by the 
microcode. 

Bits 11 and 12: Specify the transmit 
operation as follows: 

00 Normal 
01 End of message 
10 Transmit continuous 
11 End of message with turnaround 

Bit 13: Specifies the following protocol 
options: 

SDLC: No zero insert 
SS Transmit break 
BSC : Transparency end 

Bit 14: When on, starts the timer at 
burst end or end of transmission. 

~i-12..:.. When on, requests the modem-out 
stacked pattern to be sent on the line 
interface. 
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FES RAM B Description (Part 1 of 2) 

The fields of the FES storage RAM B are 
described bit-by-bit in this section (see 
page 13-130 for microcode/FES interac
tion). 

RAM B RECEIVE 

Hw 

0 

1 

2 

3 

Byte 0 
CEven address) 

SDF 

PDF 

Spare 

SYN 2 

I 

I 

I 

I 

Serial Data Field CSDF) 

Byte 1 
COdd address) 

SCF 

PCF 

Spare 

SYN 1 

This field is used for the deserialization 
of the bits received from the 'receive 
data' line via the LIC. 

Secondary Control Field CSCF) 

Bit Function 

8 End 1 
9 Bit counter 2 

10 Bit counter 1 
11 Modem-in change detected 
12 End 2 
13 End 3 
14 Bit counter 0 
15 CNot used) 

Bits 8, 12 and 13: Set by hardware to 
indicate to the microcode the end of data 
transfer. They are coded as follows, 
depending on the protocol: 

Protocol End Bit Meaning 
1 2 3 

All 0 0 0 Data 
SS 1 0 0 Stop check 
SDLC 0 0 1 Flag OK 

0 1 1 Flag off boundary 
1 0 1 Data check 
1 0 0 Abort 
1 1 0 Idle 

BSC 1 1 1 Force timer to 0 
0 1 1 Normal text 
1 1 0 Transparent text 
x 0 1 Quit control 
1 0 0 Data check 

Bit 9, 10, and 14: Set by hardware to 
count the bits in the SDF. They are reset 
by hardware at the end of the character. 

Bit 11: Set by hardware to indicate a 
modem-in change and prevent the receive 
until the modem-in status is processed by 
the microcode. 

Parallel Data Field CPDF) 

This field contains one character after 
deserialization. 

Primarv Control Field CPCF) 

Bit Function 

8 End 1 
9 Character service request 

10 Overrun detection 
11 Modem-in change detected 
12 End 2 
13 End 3 
14 Start receive operation 
15 Force timer to 3 seconds CBSC> 

Bits 8, 12, and 13: These bits indicate 
the end of data transfer and are coded as 
follows, depending on the protocol: 

Protocol End Bit 
1 2 3 

Meaning 

All 0 0 0 Data 
SS 1 0 0 Stop check 
SDLC 0 0 1 Flag OK 

0 1 1 Flag off boundary 
1 0 1 Data check 
1 0 0 Abort 
1 1 0 Idle 

BSC 1 1 1 Force timer to 0 
0 1 1 Normal text 
1 1 0 Transparent text 
x 0 1 Quit control 
1 0 0 Data check 

Bits 9 and 10: Set by hardware to indi
cate: 

00 
01 

10 
11 

Not used 
Characters received during overrun 
are deleted CBSC only) 
Character service 
Overrun with characters lost 

Bit 11: Set by hardware to indicate a 
modem-in change and to prevent the receive 
until the modem-in status is processed by 
the microcode. 

Bit 14: Set by hardware to start the 
receive operation. 

Bit 15: Set by hardware to force the 
timer to 3 seconds, for BSC SYN character 
in receive, for example. It is reset by 
hardware. 

Svnchronization 

This field contains the SYN characters to 
be used during receipt of BSC characters. 
These characters vary depending on the 
protocol: in BSC ASCII, they are X' 1616' 
in BSC EBCDIC X'3232'. ' 
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FES RAM B Description (Part 2 of 2) 
RAM B TRANSMIT 

Hw 

0 

1 

2 

3 

Byte 0 
(Even address) 

SDF 

PDF 

DLE 

SYN 

I 

I 

I 

I 

Serial Data Field CSDF) 

Byte 1 
COdd address) 

SCF 

PCF 

Spare 

Spare 

This field is used to serialize the char
acter to be transmitted on the 'transmit 
data' line via the LIC. 

Secondary Control Field CSCF) 

Bit Function 

8 Send CRC 
9 Bit counter 2 

10 Bit counter 1 
11 Modem-in change detected 
12 Send EOT 
13 SDLC : no zero insert 

BSC : transparency end 
SS : transmit break 

14 Bit counter 0 
15 Send modem-out stacked 

Bit 8: Set by hardware to request the CRC 
to be sent at the end of the burst. It is 
reset by hardware. 

Bit 9, 10, and 14: Set by hardware to 
count the bits in the SDF. They are reset 
by hardware at the end of the character. 

Bit 11: Set by hardware to indicate a 
modem-in change and prevent starting the 
transmission until the modem-in status is 
processed by the microcode. 

Bit 12: Set by hardware to request the 
EOT character to be sent. It is reset by 
hardware. 

Bit 13: Set by hardware to indicate the 
selected protocol options. 

Bit 15: Set by hardware to request the 
modem-out stacked pattern to be sent on 
the line interf.ace. It is reset by hard
ware. 

Parallel Data Field CPDF) 

This field contains one character before 
serialization. 
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Primary Control Field CPCF) 

Bit Function 

8 Send CRC 
9 Character service request 

10 Under run detection 
11 Modem-in change detected 
12 Send EOT 
13 SDLC : no zero insert 

BSC : transparency end 
SS : transmit break 

14 Start transmit operation 
15 Send modem-out stacked 

Bit 8: Set by hardware to request the CRC 
to be sent at the end of the burst. It is 
reset by hardware. 

Bits 9 and 10: Set by hardware to indi
cate: 

00 
01 

10 
11 

Hot used 
Characters received during underrun 
are deleted CBSC only) 
Character service 
Underrun with characters lost 

Bit 11: Set by hardware to indicate a 
modem-in change and prevent starting the 
transmission until the modem-in status is 
processed by the microcode. 

Bit 12: Set by hardware to request the 
EOT character to be sent. It is reset by 
hardware. 

Bit 13: Set by hardware to select the 
protocol options. It is reset by hard
ware. 

Bit 14: Set by hardware to start the line 
operation. It is reset by hardware. 

Bft 15: Set by hardware to request the 
modem~out stacked pattern to be sent on 
the line interface. It is reset by hard
ware. 

Data link Escape COLE> 

This field contains the data link escape 
COLE) character used in BSC transmission. 
The sequences with a DLE character initi
ate and terminate the transparent text, 
and provide an active control character 
within the transparent text. 

Synchronization 

This field contains the SYN characters to 
be used during the transmission of BSC 
characters. These characters vary depend
ing on the protocol; in BSC ASCII, they 
are X'1616', in BSC EBCDIC X'3232'. 



FES RAM C Description (Part 1 of 5) 
The fields of the FES storage RAM C are 
described bit-by-bit in this section Csee 
page 13-130 for microcode/FES interac
tion). 

LINE TYPE IDENTIFICATION 

In the following descriptions, use bits O, 
1, and 2 of the set mode byte to select 
the right RAM C description. 

Set Mode RAM C Description 

OOx BSC ASCII 
Olx BSC EB DC IC 
100 BSC normal 
101 Start~stop 

llx SDLC 

SDLC RECEIVE 

Hw 
Byte 0 

CEven address) 
Byte 1 

COdd address) 

Set mode I Control 

BCC2 I BCCl 

0 

1 

2 

3 

Modem-in pattern I Mask 

Spare I Spare 

Set Mode 

Bit Function 

0-1 line type: SDlC 
2 Interrupt on first flag 
3 Receive : no zero delete 

Transmit : not used 
4 NRZI 

5-7 Ones counter 

option 

Bits 0 and 1: Set to 11 by the microcode 
to indicate that the line uses the SDLC 
protocol. 

Bit 2: Set by the microcode to request a 
CSP level 2 interrupt when the first SDLC 
flag is detected. 

Bits 3: Set by the microcode to indicate 
the zero delete option: 

0 : Zero delete option 
1 : No zero delete option 

Bit 4: Set by the microcode to indicate 
the non-return to zero inverted CNRZI> 
option: 

0 : No NRZI option 
1 : NRZI option 

Bits 5 through 7: 
count the received 
detect SDLC flags, 
idle characters. 

Control 

Bit Function 

8 CNot used) 

Set by hardware to 
1-bits in order to 
abort characters, and 

9 Character phase 
10 First bit flag 

11-12 SDLC state 
13 last line state 

14-15 line state 

Bit 9: Set by hardware when the first 
character is detected. It is reset by 
hardware when no more characters are 
received. It may be set on by the micro
code to request the bit service function 
to return all incoming bits in bytes with
out taking true character boundaries into 
account. 

Bit 10: Set by hardware when the first 
bit of a character is detected. It is 
reset by hardware when the last bit is 
detected. 

Bits 11 and 12: Initialized by the micro
code and updated by hardware to indicate 
the SDLC state: 

OD Data 
01 First flag 
10 Abort 
11 Idle 

Bit 13: Updated by hardware to indicate 
the last state of the line: 0 or 1. It 
is used with th~ NRZI option only. 

Bits 14 and 15: Initialized by the micro
code and updated by hardware to indicate 
the line state: 

00 Inhibited 
01 Diagnostic mode 
10 Modem without data 
11 Modem and data 

Block Check Character CBCC) 

These fields CBCCl and BCC2) are used for 
CRC checking. 

Modem-In 

Bit Fi.1nct ion 

0 V.24: Data set ready 
V.25: Power indication 
X.21: CNot used) 

1 V.24: Ready for sending 
V.25: Data line occupied 
X.21: Indication 

2 V.24: Ring indicator 
V.25: Present next digit 
X.21: CNot used) 

3 V.24: Receive line signal detector 
V.25: Abandon call and retry 
X.21: CNot used) 

4 V.24: Test indicator 
V.25: Call origination status 
X.21: CNot used) 

5 V.24: Received data 
V.25: CNot used) 
X.21: Receive 

6-7 Modem-in change detected 

Bits 0 through 5: Modem-in status. 

Bits 6 and 7: Set when a change is 
detected with respect to the mask pattern. 
Other changes are no longer detected until 
the microcode has processed the new 
modem-in pattern and reset bits 6 and 7. 

Bit Function 

8-13 Mask bits 
14 Start conditional 
15 No modem change report 

Bits 8 through 13: Set by the microcode 
to monitor the modem-in pattern for chang
es. A mask bit set to 1 means "look for a 
change". 

Bit 14: Set by the microcode to start the 
receive operation only if the modem is 
ready. 

Bit 15: Set by the microcode to select 
the transmit line interface for modem-in 
change reporting. No modem-in change is 
reported on the receive line interface. 
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FES RAM C 
SDLC TRANSMIT 

Hw 

0 

1 

2 

3 

Byte 0 
(Even address) 

Set mode 

BCC2 

Modem-out 
immediate 

Modem-out 
stacked 

Set Mod~ 

As for r~ceive. 

I 

I 

I 
I 

I 
I 

Description (Part 2 of 5 ) 

Byte l 
(Odd address) 

Control 

BC Cl 

Mask 

Control 

Bit Function 

8 CNot used) 
9 Modem-in change detected 

10 First bit flag 
11 BC Cl sent 
12 CNot used) 
13 Last line state 

14-15 Line state 

Bit 9: Set by hardware to indicate a 
modem-in change during data transmission. 
The modem-in status is examined at the 
next CSP interrupt. Bit 9 is reset by 
hardware after processing. 

Bit 10: 
bit of a 
reset by 
time. 

Set by hardware when the first 
character is transmitted. It is 
hardware at the end of the bit 

Bit 11: Set by hardware to indicate that 
BCCl "has been transmitted. It is reset by 
hardware when BCC2 has been transmitted. 

Bit 13: Updated by hardware to indicate 
the last state of the 1 i ne: 0 or 1. It 
is used with the HRZI option only. 

Bits 14 and 15: Initialized by the micro
code and updated by hardware to indicate 
the line state: 

00 Inhibited 
01 Diagnostic mode 
10 Modem without data 
11 Modem and data 

Block Check Character CBCC) 

These fields CBCCl and BCC2) are used for 
CRC checking. 
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Modem-Out 

Bit Function 

0 V.24: Data terminal ready 
V.25: Digit signal 8 
X.21: mot used) 

l V.24: Request to send 
V.25: Digit signal 4 
X.21: Control 

2 V.24: Hew synchronization 
V.25: Digit signal 2 
X.21: CNot used) 

3 V.24: Data rate selector 
V.25: Digit signal l 
X.21: CHot used) 

4 V.24: Modem test 
V.25: Call request 
X.21: CNot used) 

5 V.24: Diag bit strobe 
V.25: Digit present 
x. 21: Transmit 

6-7 Service request CLIC dvr. ch.eek) 

Bits 0 through 5: Modem-out status. 

Bits 6 and 7: Incremented each time a 
modem-out pattern is sent to the LIC. 
When bits 6 and 7 are equal to 11, a 
comparison is made by hardware between the 
transmitted pattern and the LIC driver 
outputs. If the patterns are different, 
the LIC driver check bit CX'lO' bit 2) is 
set on. 

Bit Function 

8-13 Mask bits 
14 Start conditional 
15 Mask of mark bit 

Bits 8 through 13: Set by the microcode 
when the same modem-in lines are to be 
taken into account. 

Bit 14: Set by the microcode to start the 
receive operation when the modem is ready. 

Bit 15: Set by the microcode to mask the 
mark bit at the LIC driver output, for 
example, for checking. 



FES RAM C Description (Part 3 of 5) 
BSC RECEIVE 

Hw 

0 

1 

2 

3 

Byte 0 
CEven address) 

Set mode 

BCC2 

Modem-in pattern 

Spare 

Set Mode: BSC, Normal 

I 

I 

I 

I 

Byte 1 
COdd address) 

Control 

BC Cl 

Mask 

Spare 

In BSC normal mode, the data is exchanged 
by messages. 

Bit Function 

0-2 Line type: BSC normal 
3-4 CNot used) 

5 One SYN character 
6-7 Character length 

Bits 0 through 2: Set to 100 by the 
microcode to indicate that the line type 
is BSC. 

Bit 5: Set by the microcode to indicate 
that only one SYN character must be tran
smitted. When off, it indicates that two 
SYN characters must be sent. 

Bits 6 and 7: Set by the microcode to 
indicate the character length: 

00 
01 
10 
11 

Five bits 
Six bits 
Seven bits 
Eight bits 

Set Mode: BSC, ASCII or EBCDIC 

In BSC ASCII or EBDCIC mode, the data is 
exchanged by characters. 

Bit Function 

0-1 Line type: BSC, ASCII or EBCDIC 
2-3 ITB/EIB encoding 
4-5 CRC type 

6 ASCII 8-bits 

Bits 0 and 1: Set by the microcode to 
indicate the line type: 

0 0 BSC ASCII 
01 : BSC EBCDIC 

Bits 2 and 3: Set by the microcode to 
indicate the ITB/EIB status: 

00 ITB is data 
01 ITB mode 
10 EIB mode 
11 EIB mode with burst change 

Bits 4 and 5: Indicate the CRC type as 
follows: 

00 STX included 
CRC/S if ASCII 
CRC/B if EBCDIC 

01 CRC/B 
10 CRC/S 
11 LRC with VRC CASCII 7-bits) 

Bit 6: Set by the microcode to indicate 
ASCIC8-bits. 

Control 

Bit Function 

7 D C ASCII or EBCDIC> 
8 s <ASCII or EBCDIC> 
9 Character phase 

10 First bit flag 
11 c CASCII or EBCDIC> 

12-13 NX CASCII or EBCDIC) 
14-15 Line state 

Bit 7: In BSC ASCII or EBCDIC, it is set 
by hardware when a DLE character is 
detected. It is reset by hardware. 

Bit 8: In BSC ASCII or EBCDIC, it is set 
by hardware when a SYN character is 
detected. It is reset by hardware. 

Bit 9: Set by hardware when the first 
character is detected. It is reset by 
hardware when no more characters are 
received. It may be set on by the micro
code to request the bit service function 
to return all incoming bits in bytes with
out true character boundaries. 

Bit 10: 
bit of a 
reset by 
time. 

Set by hardware when the first 
character is detected. It is 
hardware at the end of the bit 

Bit 11: In BSC ASCII or EBCDIC, it is set 
by hardware when in control mode. It is 
reset by hardware. 

Bits 12 and 13: In BSC ASCII or EBCDIC, 
they are set by hardware to indicate the 
status of NX as follows: 

00 
01 
10 
11 

Normal mode 
Transparent text mode 
Normal text mode 
CRC phase 

Bits 14 and 15: Initialized by the micro
code and updated by hardware to indicate 
the line state: 

00 Inhibited 
01 Diagnostic mode 
10 Modem without data 
11 Modem and data 

Block Check Character CBCC) 

These fields CBCCl and BCC2) are used for 
CRC checking. 

Modem-In 

Same as SDLC receive. 

Same as SDLC receive. 
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FES RAM C Description (Part 4 of 5) 

BSC TRANSMIT 

Hw 

0 

1 

2 

3 

Byte 0 
CEven address) 

Set mode 

BCC2 

Modem-out 
immediate 

Modem-out 
stacked 

Set Mode 

Same as receive. 

I 

I 

I 

I 

Byte 1 
COdd address) 

Control 

BC Cl 

Mask 

Control 

Bit Function 

7 D (ASCII or EBCDIC) 
8 s CA SCI I or EBCDIC) 
9 Modem-in change detected 

10 First bit flag 
11 C CASCII or EBCDIC) 

12-13 NX (ASCII or EBCDIC) 
14-15 Line state 

Bit 7: In BSC ASCII or EBCDIC, it is set 
by hardware when a DLE character is 
detected. It is reset by hardware. 

Bit 8: In BSC ASCII or EBCDIC, it is set 
by hardware when a SYN character is 
detected. It is reset by hardware. 

Bit 9: Set by hardware to indicate a 
modem-in change during data transmission. 
The modem-in status is examined at the 
next CSP interrupt. Bit 9 is reset by 
hardware after processing. 

Bit 10: Set by hardware when the first 
bit of a character is transmitted. It is 
reset by hardware when the last bit is 
detected. 

Bit 11: In BSC ASCII or EBCDIC, it is set 
by hardware when in control mode. It is 
reset by hardware. 

Bits 12 and 13: In BSC ASCII or EBCDIC, 
they are set by hardware to indicate the 
status of NX as follows: 

00 Normal mode 
01 Transparent text mode 
10 Normal text mode 
11 CRC phase 

Bits 14 and 15: Initialized by the micro
code and updated by hardware to indicate 
the line state: 

00 Inhibited 
01 Diagnostic mode 
10 Modem without data 
11 Modem and data 
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Block Check Character CBCC) 

These fields CBCCl and BCC2) are used for 
CRC checking. 

Modem-Out 

Same as SDLC transmit. 

Same as SDLC transmit. 



FES RAM C Description {Part 5 of· 5) 
START-STOP RECEIVE 

Hw 

0 

1 

2 

3 

Byte 0 
CEven address) 

Set mode 

Spare 

Modem-in pattern 

Spare 

Set Modg 

Bit Function 

I 

I 

I 

I 

Byte 1 
COdd address) 

Control 

Spare 

Mask 

Spare 

0-2 Line type: Start-stop 
3 CNot used) 
4 Stop length 
5 CNot used) 

6-7 Character length 

Bits 0 through 2: Set to 101 by the 
microcode to indicate the line type 
start-stop. 

Bit 4: Set by the microcode to indicate 
the stop length: 

0 : One bit 
1 : Two bits 

Bits 6 and 7: Set by the microcode to 
indicate the character length: 

00 Five bits 
01 Six bits 
10 Seven bits 
11 Eight bi ts 

The start and stop bits are not counted in 
the character length. 

Control 

Bit Function 

8 CNot used) 
9 Character phase 

10 First bit flag 
11-12 CNot used) 

13 Stop phase 
14-15 line state 

Bit 9: Set by hardware when the start bit 
is detected. It is reset by hardware at 
the character end. It may be set on by 
the microcode to request the bit service 
function to return all incoming bits in 
bytes without true character boundaries. 

Bit 10: 
bit of a 
reset by 
time. 

Set by hardware when the first 
character is detected. It is 
hardware at the end of the bit 

Bit 13: Set by hardware to indicate that 
stop bits are being sent. It is reset by 
hardware. 

Bits 14 and 15: Initialized by the micro
code and updated by hardware to indicate 
the line state: 

00 
01 
10 
11 

Inhibited 
Diagnostic mode 
Modem without data 
Modem and data 

Modem-In 

Same as SDlC receive. 

Same as SDlC receive. 

START-STOP TRANSMIT 

Hw 

0 

1 

2 

3 

Byte 0 
CEven address) 

Set mode 

Spare 

Modem-out 
immediate 

Modem-out 
stacked 

Set Mode 

Same as receive. 

Control 

Bit Function 

8 CNot used) 

I 

I 

I 
I 

I 

9 Modem-in change 
10 First bit flag 
11 Underrun 
12 CNot used) 
13 Stop f:'hase 

14-15 line state 

Byte 1 
(Odd address) 

Control 

Spare 

Mask 

detected 

Bit 9: Set by hardware to indicate a 
modem-in change during data transmission. 
The modem-in status is examined at the 
next CSP interrupt. Bit 9 is reset by 
hardware after processing. 

Bit 10: 
bit of a 
reset by 
time. 

Set by hardware when the first 
character is transmitted. It is 
hardware at the end of the bit 

Bit 11: Set by hardware to indicate 
underrun condition Clack of characters 
from the CSP). Mark bits are transmitted 
over the line. Bit 11 is reset by hard
ware when characters are received from the 
CSP. 

Bit 13: Set by hardware to indicate that 
stop bits are being sent. It is reset by 
hardware. 

Bits 14 and 15: Initialized by the micro
code and updated by hardware to indicate 
the line state: 

00 
01 
10 
11 

Inhibited 
Diagnostic mode 
Modem without data 
Modem and data 

Modem-Out 

Same as SDlC transmit. 

Same as SDlC transmit. 
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LIC/ICC Register Description (Part 1 of 2) 

The six bits Cbit 0 through bit 5) of the 
LIC registers are used as follows (see 
also pages 13-030 and 13-040 for the 
LIC/ICC register organization): 

LIC Tvpe 1 

Register 00 CV.24) 

Bit Function 

0 Data set ready 
1 Ready for sending 
2 Ring indicator 
3 Receive line signal detector 
4 Test indicator 
5 Received data 

Register 00 CV.25) 

Bit Function 

0 Auto call box is po1-iered on 
1 Data line occupied 
2 Present next digit 
3 Abandon call and retry 
4 Call origination status 
5 CHot used) 

Register 01 CV.24) 

Bit Function 

0 Line wrap/data terminal ready 
1 Request to send 
2 Hei.J sync 
3 Data rate select 
4 Modem test 
5 Write: diag bit strobe 

Read: transmit bit echo 

Bit 0: Set on by the microcode to indi
cate data terminal ready to the DCE. It 
is set off to put the line in wrap mode: 
transmit is connected to receive. 

Register 01 CV.25) 

Bit Function 

0 Call number 8 
1 Digit signal 4 
2 Digit signal 2 
3 Digit signal 1 
4 Call request 
5 Digit present 

Register 10 

Bit Function 

0-2 LIC position within the scanner 
3-5 Cable attachment type 

Bits 0 throuah 2: Give the LIC position 
within the scanner: 

000 LIC position 8} mot for C2LB and 
001 LIC position 7} {C2LB2 bo21rds 
010 LIC position 6 
011 LIC position 5 
100 LIC position 4 
101 LIC position 3 
110 LIC position 2 
111 LIC position 1 

Bits 3 throuah 5: Give the cable attach
ment type: 

100 DCE attachment CV.24) 
110 autocall DCE CV.25) 
101 direct attachment CV.24) 

Register 11 

Bit Function 

0 Line reset 
1-3 LIC type 
4-5 Clock selection 

Bit 0: Set on by the microcode to reset 
all the LIC/ICC registers associated with 
that line. Register 11 is reset at the 
same time. 

Bits 1 through 3: Give the LIC type: 001 
C LIC type 1). 

Bits 4 and 5: Give the clock selection: 

00 
01 
10 
11 

Notes: 

Diag bit strobe 
ICC clock (up to 1200 bps) CHote 1) 
DCE clock (Note 2) 
ICC clock (2400 bps through 
19 200 bps) (Note 3) 

1. Called "business machine clock" on 
CDF information screen (page 2-405). 

2. Called "external clock" on CDF infor
mation screen (page 2-405). 

3. Called "Direct attachment" on CDF 
information screen (page 2-405). 

LIC Tvpe 2 

Register 00 

Bit Function 

0 Data set ready 
1 Ready for sending 
2 Ring indicator 
3 Automatic gain control 
4 CNot used) 
5 Received data 

Register 01 

Bit Function 

0 Line wrap/data terminal ready 
1 Request to send 
2 CNot used) 
3 CNot used) 
4 Modem test 
5 Write: diag bit strobe 

Read: transmit bit echo 

Bit 0: Set on by the microcode to indi
cate data terminal ready to the DCE. It 
is set off to put the line in wrap mode: 
transmit is connected to receive. 

Register 10 

Bit Function 

0-2 LIC position within the scanner 
3-5 Cable attachment type 

Bits 0 through 2: Give the LIC position 
within the scanner: 

000 LIC position 8} mot for C2LB and 
001 LIC position 7} {C2LB2 boards 
010 LIC position 6 
011 LIC position 5 
100 LIC position 4 
101 LIC position 3 
110 LIC position 2 
111 LIC position 1 

Bits 3 throuoh 5: Give the cable attach
ment type: 

100 : DCE attachment 

Register 11 

Bit Function 

0 Line reset 
1-3 LIC type 
4-5 Clock selection 

Bit 0: Set on by the microcode to reset 
an individual line and all the LIC/ICC 
registers associated with that line. 
Register 11 ts reset at the same time. 

Bits 1 through 3: Give the LIC type: 010 
CLIC t~1pe 2). 

Bits 4 and 5: Give the clock selection: 

00 
01 
10 
11 

Diag bit strobe 
CNot used) 
DCE clock 
<Hot used) 

Chapter 13. Transmission Subsystem 13-540 



LIC/ICC Register Description (Part 2 of 2) 

LIC Tvee 3 

Register 00 

Bit Function 

0 Data set read~' 
1 Ready for sending (clear to send) 
2 ( t~ot used) 
3 Receive line signal detector 
4 Test indicator 
5 Received data 

RegistE!r 01 

Bit Function 

0 line wrap/data terminal ready 
1 Request to send 
2 Write : local attachment clock 

Read : transmit clock echo 
3 Write : not used 

Read : receive clock echo 
4 Modem test 
5 Write: diag bit strobe 

Read: transmit bit echo 

Bit 0: Set on by the microcode to indi
cate data terminal ready to the DCE. It 
is set off to put the line in wrap mode: 
transmit is connected to receive. 

Register 10 

Bit Function 

0-2 LIC position within the scanner 
3-5 Cable attachment type 

Bits 0 through 2: Give the LIC position 
within the scanner: 

000 LIC position 8} {Hot for C2LB and 
001 LIC position 7} {C2LB2 boards 
010 LIC position 6 
011 LIC position 5 
100 LIC position 4 
101 LIC position 3 
110 LIC position 2 
111 LIC position 1 

Bits 3 throuoh 5: Give the cable attach
ment t~1pe: 

100 DCE attachment 
101 : Direct attachment 

Register 11 

Bit Function 

0 Line reset 
1-3 Card identifier 
4-5 Clock selection 

Bit 0: Set on by the microcode to reset 
an individual line and all the LIC/ICC 
registers associated with that line. 
Register 11 is reset at the same time. 

Bits 1 throuoh 3: Give the card identifi
er: 011 CLIC3). 

Bits 4 and 5: Give the clock selection: 

Diag bit strobe 
CHot used) 
DCE clock 

00 
01 
10 
11 ICC clock (2400 bps through 

245 760 bps) 

LIC Type 4 CA or B> 

Register 00 

Bit Function 

0 <Hot used) 
1 Indication 

2-4 <Hot used) 
5 Received data 

Register 01 

Bit Function 

0 line wrap/data terminal ready 
1 Control 

2-4 <Hot used) 
5 Write: diag bit strobe 

Read: transmit bit echo 

Bit 0: Set on by the microcode to indi
cate data terminal ready to the DCE. It 
is set off to put the line in wrap mode: 
transmit is connected to receive. 
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Register 10 

Bit Function 

0-2 LIC position within the scanner 
3-5 Cable attachment type 

Bits 0 through 2: Give the LIC position 
within the scanner: 

000 LIC position 8} {Not for boards 
001 LIC position 7} {and C2LB2 
010 LIC position 6 
011 LIC position 5 
100 LIC position 4 
101 LIC position 3 
110 LIC position 2 
111 LIC position 1 

C2l.B 

Bits 3 through 5: Give the cable attach
ment type: 

100 : DCE attachment 
101 : Direct attachment 

Register 11 

Bit Function 

0 Write : line reset 
Read : transmission 

1-3 Card identifier 
4-5 Clock selection 

speed 

Bit 0: In write mode, this bit is set on 
b~ the microcode to reset an individual 
11ne and all the LIC/ICC registers associ
ated with that line. Register 11 is reset 
at the same time. 

In read mode, bit 0 indicates the trans
mission speed: 

0 : Up to 9600 bps CLIC4A) 
1 : Above 9600 bps CLIC4B) 

Bits 1 through 3: Give the card identifi
er: 100 CLIC4>. 

Bits 4 and 5: Give the clock selection: 

00 Diag bit strobe 
01 CNot used) 
10 DCE clock 
11 LIC4A, ICC clock (2400 bps through 

9600 bps) 
LIC4B, ICC clock (above 9600 bps) 

ICC REGISTER 

Note: For any externally clocked or 
direct-attached line interface, the ICC 
bits are meaningless. 

Bits 0 through 4 of the ICC register give 
the transmission speed as follows: 

Bit Speed Line 
0 1 2 3 4 (bps) Protocol 

1 0 0 0 1 50 SDLC/BSC 
1 0 0 1 0 110 SDLCIBSC 
1 0 1 0 0 134.5 SDLC/BSC 
1 0 1 1 1 200 SDLCIBSC 
1 1 0 0 0 300 SDLC/BSC 
1 1 0 1 1 600 SDLCIBSC 
1 1 1 0 1 1200 SDLCIBSC 
1 0 0 1 1 Special* SDLCIBSC 
1 1 1 1 0 Special* SDLC/BSC 
0 0 0 0 0 50 Start-Stop 
0 1 1 1 0 75 Start-Stop 
0 1 1 0 1 100 Start-Stop 
0 0 0 1 1 110 Start-Stop 
0 0 1 0 1 134. 5 Start-Stop 
0 0 1 1 0 200 Start-Stop 
0 1 0 0 1 300 Start-Stop 
0 1 0 1 0 600 Start-Stop 
0 1 1 0 0 1200 Start-Stop 
0 0 0 0 1 2400 Start-Stop 
0 0 0 1 0 4800 Start-Stop 
0 0 1 0 0 9600 Start-Stop 
0 0 1 1 1 19200 Start-Stop 
0 1 0 1 1 Special* 
0 1 1 1 1 lE lE Start-Stop 

* non-standard line speed 
** asymetrical C75 bps from terminal, 1200 
bps to terminal). 



Scanner Storage MAP 
SCANNER STORAGE MAP CX'8000' THROUGH X'9B1F') 

X'8000' line Interface Buffers CTransmi t) 
(1024 halfwords) 

X'8400' line Interface Buffers CReceivP.) 
(1024 halfwords) 

X'8800' FES Parameter/Status Area CTransmit) 
(512 hal fi..rords) 

X'8900' FES Parameter/Status Area (Receive) 
(256 halfwords) 

X'8A00' line Control Blocks 
(256 halfwords) 

X'8COO' Interface Control/Parameter-Status Area Blocks 
(2048 halfwords) 

X'9400' Translate Tables 
(256 halfwords) 

X'9500' Scanner Control Block 
(512 hal fL..iords) 

X'9700' Initialization Routine 
(192 hal fL..iords) 

X'97CO' (not used) 
(52 halfwords) 

X'97EE' PSWs 1 ' 2, 3 Save Area CHalt processing) 
(6 halfwords) 

X'97F4' Level 1 Scan Interface T ra.ce Save Area 
(4 hal fL..rords) 

X'97F8' level 3 Scan Interface Trace Save Area 
(4 halfwords) 

X'97FC' Scan Interface Trace Buffer Control Block 
(4 halfwords) 

X'9800' Interface Control Block Table 
(64 halfwords) 

X'9840' Command Table 

X'9881' Scanner Microcode 

X'9B00' line Control Block Address Table 
(32 halfwords) 

X'9B20' Scanner Microcode 

X'F400' Trace Area 
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SCB (Part 1 of 2) 
SCANNER CONTROL BLOCK CX'9500' THROUGH X'96FF') 

First Scanner Interface Trace Area 

X'9500' Trace Interface Control Block 
C16 halfwords) 

X'9510' Trace Parameter/Status Area 
(16 halfwords) 

X'9520' Trace Information Block 
(8 halfwords) 

Second Scanner Interface Trace Area 

X'9528' Trace Interface Control Block 
C16 halfwords) 

X'9538' Trace Parameter/Status Area 
C16 halfL..iords) 

X'9548' Trace Information Block 
C8 halfwords) 

Third Scanner Interface Trace Area 

X'9550' Trace Interface Control Bloc.k 
(16 halfwords) 

X'9560' Trace Parameter/Status Area 
(16 halfwords) 

X'9570' Trace Information Block 
(8 halfwords) 

Fourth Scanner Interface Trace Area 

X'9578' Trace Interface Control Block 
C16 halfwords) 

X'9588' Trace Parameter/Status Area 
(16 halfwords) 

X'9598' Trace Information Block 
(8 halfwords) 

Rejected Scanner Interface Trace Area 

X'95AO' 

X'95BO' 

Trace Interface Control Block 
C16 halfwords) 

Trace Parameter/Status Area 
C16 halfwords) 
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Miscellaneous Control Areas 

X'95CO' 

X'95C2' 

X'95C4' 

X'95C5' 

X' 95C6' 

Pointer to Line Vector Table CLNVT> 
(2 halfwords) 

Pointer to MOSS Area 
C2 halfwords) 

Scanner Status I Status Ext !Scanner Numb. 

Active Command Completion 

Stacked Command Completion 

Control Program Error Area 

X'95C7' 

X'95C8' 

X'95C9' 

X'95CB' 

X'95CC' 

MOSS Error Area 

X'95CD' 

X'95CE' 

X'95CF' 

X'95Dl' 

X'95D2' 

X'95D3' 

X'95D4' 

X' 95CF' 

X'95DD' 

X'9600' 

X'9610' 

X'9618' 

X'9628' 

Error Status Type I Error Levels 

Error Status 

Abending lnformation 
C2 halfwords) 

Abending Routine Address 

CNot used) 

Error Status Type I Error Levels 

Error Status 

Abending Information 
C2 halfwords> 

Abending Routine Address 

Error Command Completion 

CIL Stacked Save 

CNot used) 

Level 7 Pages Save Error 
C8 hal fL..iords) 

Snapshot Table 
(35 halfwords) 

Mailbox 1 MOSS/Scanner Control Block 
C16 halfwords> 

MailBox 1 Parameter/Status Area 
C8 hal fL..iords) 

Mailbox 2 MOSS/Scanner Control Block 
C16 halfwords) 

Mailbox 2 Parameter/Status Area 
(~ halfwords) 



SCB (Part 2 of 2) 

SCANNER CONTROL BLOCK CX'9500' THROUGH X'96FF') CCONTINUEDl 

Save Area 

X'9630' Local Store Save Area Cor Alter/Display Buffer) 
(64 halfwords) 

X'9670' External Register Save Area 
(16 halfwords) 

X'9680' Mail Box 1 CMICB+PSAl Save Area (if program reset) 
or MICB3 (if snapshot address compare ending) 

C24 halfwords) 

X'9698' Scanner Status/Active Command Completion Save Area 
(2 halfwords) 

X'969A' MOSS Error Area Save Area 
(6 halfwords) 

X'96AO' Command Completion Stack 
(16 halfwordsl 

X'96BO' CHot used) 
(80 halfwords) 

The scanner control block ends at address X'96FF'. 
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LCB 
LINE CONTROL BLOCKS CADDRESSES X'SAOO' 
THROUGH X'8BFF') 

There are 32 line control blocks CLCB) in 
a scanner storage, one for each line cont
rolled by the scanner; each LCB occupies 
16 halfwords. The starting address of the 
control block for a line 'n' may be found 
from the following formula: 

Address of LCB for line 
'n' = 8AOO + Cn x 10) 

where all values are hexadecimal. 

line Line 
Address Number LCB Address 

0 1 SAOO 
1 2 SAlO 
2 3 8A20 
3 4 8A30 
4 5 8A40 
5 6 SA50 
6 7 8A60 
7 8 8A70 
s 9 8A80 
9 10 8A90 
A 11 SAAD 
B 12 SABO 
c 13 SACO 
D 14 8ADO 
E 15 8AEO 
F 16 SAFO 

10 17 8BOO 
11 18 8Bl0 
12 19 8B20 
13 20 8B30 
14 21 8B40 
15 22 8B50 
16 23 8B60 
17 24 8B70 
18 25 8880 
19 26 8890 
1A 27 8BAO 
lB 28 8880 
lC 29 88CO 
lD 30 8BDO 
lE 31 88EO 
lF 32 88FO 
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Each LCB has the following format: 

HW X' 0' level 2 Modem Change 

HW X'l' Level 2 Timeout 

HW X'2' Disable Timeout CSet Mode Data Bytes 0 and 1) 

HW X'3' Set Mode Data Byte 2 I Set Mode Data Byte 3 

HW X'4' Set Mode Data Byte 4 I Set Mode Data Byte 5 

HW X'5' Set Mode Data Byte 6 I Set Mode Data Byte 7 

HW X'6' Set Mode Data Byte s I Set Mode Data Byte 9 

HW X'7' Reply Timeout 

HW X'8' Enable/Dial Timeout 

HW X'9' Receive Text Timeout 

HW X'A' Line Control I LCS 

HW X'B' EP BSC Index Byte Save Areal line Flag 

HW X'C' CNot used) 

HW X'D' CNot used) 

HW X'E' level 7 Transmit Interface Timer 

HW X' F' level 7 Receive Interface Timer 



ICB/PSA 

INTERFACE CONTROL/PARAMETER STATUS AREA 
BLOCKS CX'8COO' THROUGH 

X'93FF') The interface control/parameter 
status area blocks occupy addresses from 
X'8C00' through X'93FF'. There are 64 of 
these blocks, one for each line interface 
(transmit or receive); each block occupies 
32 halfwords. The first 16 halfwords of 
each block contain the interface control 
block CICB), and the last 16 halfwords the 
parameter-status area CPSA) block. 

8COO 

8C20 

8C40 

8C60 

8C80 

8CAO 

up to-

9380 

93AO 

93CO 

93EO 

T 

0 

!CB 

!CB 

ICB 

ICB 

FO 

(Transmit) 

(Receive) 

CTransmi t) 

(Receive) 

F 

PSA CTransmi t) Line Interface 00 

PSA (Receive) Line Interface 01 

Line Interface 02 

Line Interface 03 

PSA CTransmi t> Line Interface 62 

PSA (Receive) Line Interface 63 

The starting address of the interface 
control block for a line 'n', may be found 
from the following formula: 

Address of !CB for interface 
'n' = 8COO + Cn x 20) 

where all values are hexadecimal. 

Similarly, the starting address of the 
parameter status area block for a line 
interface 'n', may be found from the 
following formula: 

Address of PSA for interface 
'n' = 8COO + Cn x 20) + 10 

Each !CB has the following format: 

HW X'O' Status I Control 

HW x' 1' Pointer to FES Parameter Status Area 

HW X'2' Pointer to CSP Control Store (Cycle Steal) 

HW X'3' Cycle Steal Type I Cycle Steal Length 

HW X'4' CCU Count !Pointer to CCU STG byte 

HW X'S' Pointer to CCU Storage (Bytes 0 and 1) 

HW X'6' TICB Address Byte 1 I Pointer to CP PSA byte 

HW X'7' Pointer to CP PSA (Bytes 0 and 1) 

HW X'8' TD 0 I TA 1 

HW X'9' TA 0 I TD 1 

HW X'A' Link Pointer (Command Queue) 

HW x I B' Level 3 Pointer (Normal SVC> 

HlJ X'C' Level 3 Timeout 

HW X'D' Level 2 Pointer (Normal SVC> 

HW X'E' Line Interface Identification 

HW X'F' Flag Extension !Cycle Steal Burst Size 

x 

x 

HW X' 0' 

HW X'7' 

HW X'8' 

I 

I 

I 
HW X'F' 

Parameter Area: 

TCC MODIFIERS 

Command Dependant 

Fields 

Status Area: 

STATUS SCF I CMD 

I LCS 

Command Dependant 

Fields 

Note: Refer to the NCP/EP Handbook for a detailed 
description of the PSA fields. 
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LIB 
LINE INTERFACE BUFFERS .CX'8000' THROUGH 
X'87FF') 

The line interface buffers occupy address
es X'8000' through X'87FF'. There are 64 
of these buffers, one for each line inter
face (transmit or receive); each buffer 
occupies 32 halfwords. The first 32 
buffers are for the transmit interfaces, 
and the last 32 buffers are for the 
receive interfaces. The starting address 
of the transmit interface buffer for a 
line interface 'n' may be found from the 
following formula: 

Address of transmit buffer for 
interface 'n' = 8000 + Cn x 20) 

where all values are hexadecimal. 

Similarly, the starting address of the 
receive interface buffer for a line inter
face 'n' may be found from the following 
formula: 

Address of transmit buffer for 
interface 'n' = 8400 + Cn x 20) 

where all values are hexadecimal. 

sooo 
8020 

8040 

8060 

SOSO 
SOAO 
80CO 

10 

up to-

8FAO 

8FCO 

8FOO 

T 

710 

Line Interface 

Line Interface 

Line Interface 

Line Interface 

Line Interface 

Line Interface 

Line Interface 

710 710 

00 (Transmit) 

02 (Transmit> 

04 (Transmit) 

06 (Transmit) 

59 (Receive) 

61 (Receive) 

63 <Receive) 

Fl 

T 
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Chapter 13. Transmission Subsystem 

Section 2. Troubleshooting Guidelines 



DC Voltages and Tolerances at Board Pin Level 

Vdc Vmin Vmax Ripple (max) 

-12.0 -10.92 -13.20 0.45V p-p 

-8.5 -7.73 -9.35 0.25V p-p 

-5.0 -4.55 -5.50 0.15V p-p 

-4.3 -4.19 -4.48 0.07V p-p 

-1. 5 -1. 48 -1. 56 0.03V p-p 

+5.0 + '•. 55 +5.50 0.20V p-p 
Olote 1) 

+5.0 +4.75 +5.25 0.13V p-p 

+8.5 +7.73 +9.35 0.35V p-p 

+12.0 +10.92 +13.20 0.40V p-p 

+12.0 +11.40 +13.20 0.40V p-p 
(Note 2) 

+24.0 +21.00 +27.60 0.30V p-p 

Notes: 

1. 02-PS7 only 
2. Ol-PS4 only 
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TSS Troubleshooting Techniques 

3725 

• For CSP troubleshooting, see page 13-800. 

• For interrupt request to CCU, see page 13-810. MMB (01A-A1) 
Common to Models 1 and 2 

• For cycle steal request to CCU, see page 13-820. Adapter 

MPC MCC 

MMC 

SCTL 
ME Ms 

ECC 

CCU to Storage Bus 
Cables(D through @ 

CCUB (01A-A2) 
Common to Models 1 and 2 

BSMI 
(..) 

2 CCU 

MIOC 

OR 
CLAB1 (01A·A3) 

CS1 

~ 

FES _, LI Cs 

0 
a: CA1 

~ (When no Gate 01Bl 

r--

8 
When no 
C2LB2 

C2LB (01A·A3) 

CS1 

~ 
FES ., LI Cs 

0 1----'-----''-----t 
a: CA1 

CA2 

Model 

I 
31 

~(When I no 3726) 

I 
I LAB Pos 3 (01B·A1) 

I CS5 FES LI Cs 
r:> ·1 

I > 
0 
c: 

I CS6 FES LI Cs 

I ·2 

I (See Note 2) 

I CLAB2 (01 B·A2) 

I FES 

I 
CS3 LI Cs 

N ·1 
:> 

I 
0 
a: CA2 

I 
I Primary IOC Bus 

I Cables(!)@@ 
(See Note 1 I 

I 

I LAB Pos 3 (01B•A1) (See Note 

11 L J css F.~s ti Cs 

~ 0 1-----+----1----1 
a: 

CS6 FES 
·2 

LI Cs 

Primary I OC Bus I 
CablesQ)@@ISee Note 1) 

C2LB2 (01 B·A2) I 
CS3 FES 

·l 

CA3 

CA4 

LI Cs 
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3726 

CAB 102C·A 1) LAB Pos 6 (02A·A 1) 

~ 

:> 
0 
a: 

CA3 
CS11 FES LI Cs 

0 0 LI) ·1 
<: CA4 :> > :> 
0 0 0 
a: CA5 c: c: 

CS12 FES 
LI Cs 

CA6 ·2 -, 
(See Note 2) 

Secondary I OC Bus 
LAB Pos 5 I02A·A2) LAB Pos 8 (02B·A2) 

Cables@@@ 
FES FES 

(See Note 11 CS9 LI Cs CS15 
·1 ·1 IO. Cl :> :> 0 0 c: 

FES .a: FES CS10 LI Cs CS16 
·2 ·2 

(See Note 2) (See Note 2) 

LAB Pos 4 (02A·A3) LAB Pos 7 I02B-A3) 

CS7 FES LI Cs CS13 
FES 

.... ·1 
_, 

co :> 
(When no Gate 02B) 0--- :> 0 

c: 0 
FES a: FES css LI Cs 
·2 

(See Note 2) 

Legend: [2J Bus Terminator (BUSTERM) 

Note 1: See page 4-070 for cable card connector identification. 

Note 2: LAB Pos 3 to 8 organization If LAB type C Installed (TRA) 

LAB Pos. 3 to 8 

I 
> 

TRM Tl Cs 

0 1~--..-~-.,.....--~ 
a: 

cs FES 
-1 

LI Cs 

CS14 
·2 

(See Note 2) 

LI Cs 

LI Cs 

LI Cs 

LI Cs 



Transmission Subsystem Troubleshooting 

TRANSMISSION SUBSYSTEM ISOLATION C3725/3726) 

By depopulating the IOC bus (see page 11-803), it is possible to change the 
environment of the whole board CCLABl, CLAB2, LAB type A, LAB type B, or LAB 
type C). This can be used when the autoselect mechanism is su7pected ~o be 
failing. A redrive or its attached adapters suspected of causing a failure 
can be disconnected by unplugging the top connectors of that redrive (for 
disconnecting CLABl and CLAB2, or disconnecting C2LB, C2LB2, and LAB position 
3 boards for Model 2, see page 11-803). 

To limit a CLABl/2 CC2LB, C2LB2 for 3725 Model 2) or a LAB type B or C to a 
single CSP, it is necessary to unplug the channel adapter or the other CSP or 
the TRA . 

.t!.ote: Running 'J' requires the updating of the CDF. 

TRANSMISSION SUBSYSTEM CLOCKING 

The high-speed clock signals generated by the ACLK card are redriven to the 
CSP-1 card by the RDV card via a twisted pair (see page 5-051): 

Signal name I RDV !wire color I CSPl-1 I CSPl-2 I 
I 

j_ t -29.4912 MHz to CSP-1 I B08 

I 
Red G03 

I +29.4912 MHz to CSP-1 B07 Black I G02 

I -29.4912 MHz to CSP-1 l BlO Red I G03 
i +29.4912 MHz to CSP-1 B09 I Black l G02 

The CSPl card receives a pulse every 15 us. It is generated by the ACLK card 
and redriven by the RDV card (see pages 5-053 and 5-054). It is used by the 
refresh mechanism of the CSP storage. 

The C5P2 card receives a pulse every 100 ms generated by the ACLK card and 
redriven by the RDV card. The transmission subsystem microcode uses it to 
define various timers. 

The 480 Hz signal is used by the FES for the X.21 protocol. It is also used 
by the LIC as a local clock in the case of locally attached terminals when no 
ICC is present (see pages 5-053 and 5-054). 

The RDV card generates the CLKl through CLK4 signals to the FES and the ICC as 
shown on pages 5-053 and 5-054. 

CSP TROUBLESHOOTING 

CELIA Card 

The CSP ROS diagnostics are started by a reset of the IOC bus which resets all 
the CSPs in the machine. This reset is initiated by the MOSS microcode after 
a Power On, a Machine Reset, a MOSS Start, or a Diagnostic Request for the IOC 
bus or the TSS. It can be forced manually by simulating a reset signal on the 
TSS for a short time by grounding CSP! pin 002 to ground. 

Warning: Do not force a CSP reset while the customer is using other scanners. 

The result of the CSP ROS diagnostics is displayed on the indicator card (see 
page 3-011 for the use of the indicator card and the MIM Part 2 Scanner Trou
bleshooting Tool section for the analysis of the display. 

After a reset, the LED set by hardware CLEO 4 or LED 16) must flash Cwith a 
delay of approximately 2 seconds after removing the jumper) for a short period 
of time (approximately 1 second). If this does not happen, the CSP! processor 
is failing. 

CSP Timing Chart in Cycle Steal Mode 

The four CSPl time slots TA, TB, TC, and TD (not to be confused with the TA, 
TC, and TD timings of the CCU> are free-running and instruction-dependent. 
They are shown in the diagram below for the cycle steal mode; this mode can be 
forced by setting the cycle steal request from the FES CCSPl pin 010 to 
ground). 

Slots I 1 I 2 I 3 I 4 I 5 I 6 I 7 
TA CD04>1_J 

10 slots 
TB CD05) 

10 slots 
TC CD06) 

TD coon 

< 15 slots of 34 ns 

* Pin numbers refer to the CSPl card . 

.l.R.9.R n d__!,_ 
+ 3.2V 
- : ov 

~SP Storage Refresh 

I 8 I 9 I 1 o I 11 I 121 131 141 151 1 I 
I 5 slots I 

5 slots 

5 slots 

each = 15 x 3lt = 510 ns > 

The 3725 uses a capacitive type of storage CCMOS) which must be refreshed to 
maintain the data. The CSPl card sends a refresh pulse to the storage every 
15 us from CSPl pin P04 to CSM pin B09. 

13-800 



Interrupt Requests to CCU {Part 1 of 2) 

PRESELECTIOH MECHANISM 

In the 3725, scanners supporting high-speed lines must be serviced with a 
higher priority than those supporting medium- and low-speed lines. For this 
reason, the TSS has a preselection mechanism for the following requests raised 
by the scanner CSP: 

• level 2 interrupt requests to the CCU 

• Cycle steal requests to the CCU. 

The preselection mechanism is partly on the CSP and partly on the redrive 
card. 

Each scanner may be given high or low priority; this priority is common to 
both the level 2 interrupt requests and cycle stealing. The priority level 
Chigh or low} is assigned at IPL time by the scanner microcode which sets XROS 
bit 5 on (to indicate high priority) or off Cto indicate low priority). 

INTERRUPT PRESELECTIOM 

When a scanner requires service from the CCU for a specific line, it issues a 
Level 2 interrupt request to the CCU via the IOC bus. More than one scanner 
may raise an interrupt request at the same time. 

The level 2 preselection mechanism continuously determines which scanner(s) 
has raised the highest priority level 2 interrupt request (according to the 
predetermined priority level set by the microcode). The scanner(s) with the 
highest priority is said to be 'preselected'. 

INTERRUPT AUTOSELECTIOH 

To service the level 2 interrupt request, the control program issues a 'Get 
Line Identification' PIO read instruction. This instruction is decoded by all 
scanners, starting the autoselection operation. When the instruction is 
issued, the preselection mechanism stops; no further level 2 requests are 
taken into account, regardless of their priority level. Only the preselected 
scanner answers the 'Get Line ID' command. If more than one scanner has 
interrupt requests of the same priority pending, the scanner that responds 
depends only on the position reached by the preselection mechanism at that 
moment in time. 
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INTERRUPT PRIORITY STRUCTURE 

Priority determination is done in three different places: 

• Scanner level. 

• 

• 

When two CSPs are plugged into the same LABB, the first CSP (even address) 
responds first if it has a priority higher than or equal to the priority 
of the second CSP Codd address). 

The mechanism works as follows (refer to LAB-3 on the diagram): if the 
first CSP on the board has both a level 2 interrupt request and the prior
ity bit CXR05, bit 5) set, they are ANDed together and raise the '-l2 
Priority' line to the RDV card. The '-L2 Se! Out Secondary' signal coming 
from the redrive card is not propagated to the second CSP. 

Board level 

In the 3725, the boards reply in the following order: CLAB-1, CLAB-2, 
LAB-3, CAB (frame redrive), or C2LB, C2LB2, and LAB-3 for the 3725 rlodel 
2. 

In the 3726, if none of the boards in the 3725 have replied, the boards 
reply in the following order: LAB-6, LAB-5, tAB-4, LAB-7, LAB-8. 

The mechanism works as follot~s (refer to CLAB-1 and LAB-3 on the diagram): 
suppose that one of the CSPs of LAB-3 has both a level 2 interrupt request 
and the priority bit on, but that the single CSP of CLAB-1 has only a 
level 2 interrupt request. The '-L2 Priority' line from the CSPs of LAB-3 
passes through the OR of the ~DV-3 card to raise the 'L2 Priority' line at 
pin G09 of the redrive card. This pin is DOT-ORed with the other redrive 
cards, and causes the CLAB-1 redrive card to pass on the '-Select Out 
Primary' signal to LAB-3 Cvia CLAB-2) despite the fact that CLAB-1 itself 
has a low-priority interrupt pending. 

Frame level 

The frame redrive, which acts as a relay to the secondary IOC bus, can 
only pass on the selection signal if none of the boards in the 3725 have 
replied. 
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I Interrupt Requests to CCU [Without TRA {LABC) Installed on any LAB pos 3 to a] {Part 2 of 2) 

Maximum Configuration 
Terminator 

CCU 
Primary IOC Bus TP.r:ninator 

Dot Dot Dot Dot 

G09 

-L2 Priority 

RDV·.A.D 
J02 uo51 

I 

G09 

1:: 

::: 

••·••·•·• •·•·• .'..~ ..........•. ;., .•..... : ... ::«••·····,········ ·········· .::;,d .......... ,. ................ , ...... J 
Secondary I OC Bus Terminator 

Dot Dot Dot Dot Dot 

Dot Dot Dot Dot Dot 
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Cycle Steal Requests to CCU (Part 1 of 2) 

CYCLE STEAL PRESELECTIOH 

When a scanner or TRA requires service from the CCU for a specific line, it 
issues a CS request to the CCU via the IOC bus. More than one scanner or TRA 
may raise a CS request at the same time. 

The CS preselection mechanism continuously determines which scanner(s) or 
TRACs> has raised the highest priority CS request (according to the predeter
mined priority level set by the microcode). The scanner(s) or TRACs> with the 
highest priority is said to be 'preselected'. 

CYCLE STEAL AUTOSELECTIOH 

To service the CS request, the CCU issues a 'cycle steal grant'. This line is 
trapped in the preselected scanner or TRA, and the CS operation starts. 

CYCLE STEAL PRIORITY STRUCTURE 

Priority determination is done in three different places: 

• Scanner or TRA level • 

When two adapters are plugged into the same LABB or LABC, the first adapt
er (even address) responds first if it has a priority higher than or equal 
to the priority of the second adapter (odd address). 

The mechanism works as follows (refer to LAB-3 on the diagram): if the 
first adapter on the board has both the CS request and the priority bit 
CXR05, bit 5 or TRM CTRL Reg bit 1) set, they are ANDed and raise the '-CS 
Request' line to the RDV card. 

• Board level 

In the 3725, the boards reply in the following order: CLAB-1, CLAB-2, 
LAB-3, CAB (frame redriva), or C2LB, C2LB2, and LAB-3 for the 3725 Model 
2. 

In the 3726, if none of the boards in the 3725 have replied, the boards 
reply in the following order: LAB-6, LAB-5, LAB-4, LAB-7, LAB-8. 

• 

3725/3726 MaintenDnce Inform~lion Manu~l 

The mechanism works as follows (refer to CLAB-1 and LAB-3 on the diagram): 
suppose that one of the adapters of LAB-3 has both a CS request and the 
prio~ity bit on, bu~ that the single CSP of CLAB-1 has only a CS request. 
The -CS Request' 11ne from the adapters of LAB-3 Passes through the OR of 
th~ RDY-3.card to raise the CS request line at pin MOS of the RDV card. 
Th1s p1n 1s DOT-ORed with the other redrive cards, and causes the CLAB-1 
redrive card to pass on the '-CS Grant Secondary' signal to LAB-3 (via 
CLAB:2> deseite the fact that CLAB-1 itself has a low-priority CS request 
pend1ng. 

Frame level 

The frame redrive~ which acts as a relay to the secondary IOC bus, can 
only pass on the selection signal if none of the boards in the 3725 have 
replied. 

LIC TO DCE SCOPING 

The manual intervention routines that may be used to scope the LIC to DCE 
interconnection are given on pages 4-140 through 4-240. They require the 
installation of the wrap block at the tailgate as indicated and the update of 
the I-field for the given port in the CDF (see pages 2-463 and 2-464). 

Notes: 

I = 1 for LIC types 1, 2, and 4. 

I = 2 for LIC type 3. 

1. For the physical layout of the LIC top connector, refer to page 4-13n. 

2. Use the 'Modify' option with C R250 to loop on the routine. 
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Cycle Steal Requests to CCU (Part 2 of 2) 
3725Model2 ~---------------------------------------------------------------------------------------------------------
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MOSS Description (Part 1 of 3) 

The maintenance and operator subsystem 
CMOSS> provides access to the 3725 and 
improves the maintainability of the 
following components: 

.-----------

• Control program CNCP, EP, PEP> 

• Central control unit CCCU> 

Channel adapters CCAs> • 
• Scanners CCSPs, FESs, and scanner 

microcode) 

Channel 
Interface 

1 css 

I 
I 
l 
I 

C2LB2 

C2LB 
(Channel Adapter Part) 

CADA-IA 

I • Token-ring adapters CTRA that contains ~~s~:om....1--1.----1 
TRM and TIC cards). 

• Line interface cards CLICs and ICCs) 

I • Token-ring interface coupler cards 
CTI Cs) 

• The MOSS processor itself, its micro
code, and the I/O adapters used to 
attach the control panel, the primary 
or alternate console, the diskette 
drive, and the CCU 

Note 1: As the CLAB and the CL2B boards 
are split into two parts in this figure, one 
for the channel adapter and one for the 
scanner, the redrive (ADV) function is 
shown twice for clarity. However, there 
is one ADV per CLAB or C2LB board. 

Note 2: LAB Pos. 3 to 8 organization if LAB 
type C installed 

IOC 

BUS 

A 
D 
v 

TAM TICs 

Scanner LICs 

Legend: 

----- Clock signals 

Up to 4 

Ai ng Interfaces 

Up to 16 Lines 

-· --· - Data/control slgnals 

CADA- 2A 

To/From I 
Hosts -

MMB 
OtA-At 

l 
I SCTL 

I 
ECC 

I 
I 

L 

01 B-A2 

01A-A3 

CVTL-1 

CHIN1 I CCINl 

CVTL-2 

CHIN21 CCIN2 

-----.----1 TSS/TRSS 

I 
3725 Model 2 

CA 3 

CA 4 

IOC Bus 

' 

B 

3725/3726 Maintenance Information Manual 1 4-Q 1 0 

- - _ _ I Transmission 
- - - - - - - - - - - - - - ..., Interface 

I • I 
(See Note 2) For the LAB:3 board: 

.--------.:.....;.,;_ ___ :----:--:---::-=-:--=:::-:--::iUp to Four lones per UC 
LAB Pos 3 01B-A1 LAB A.B orC Sc 5 & 6 or Sc 5 & TRA 6 and up to Eight LI Cs 

LAB Pos 2 01 B-A2 C2LB2 LAB A Only Scanner 3 J 
LAB Pos 1 01A-A3 C2LB LAB A only Scanner 1 I 
(Scanner Part) UC ~~~~~~i§~~~~~~~~~ 

FES 

Up to 4 Scanners 

in the TSS 

MPC 

Data only 

Type X £: 
Pos. 1 

UC 
Type X 
Pos. 2 
UC 
Type X 
Pos. 3 
UC 
Type X 
Pos. 4 

ICC-1 

DAC 

CPA 

:2LB and C2LB2: 
Jp to Four lines 
)er UC and up 
to Six UCs per 

I 

I 
I 

I-
I- I 

I 

I 
I 
I 

I T 

I I 
I I 

To/From 
User 
Network 

To/From 
User 
Network 

Diskettes 

Oskene ·: • :·· [] Drive 

Control 
Panel 

CCA : EIA I-_,._---+-" 
Primary 
Operator 
Console 

Up to 
80 lines 

Up to 
256 lines 

Alternate 
Operator 
Console 



MOSS Description (Part 2 of 3) 

MOSS FUNCTIONS 

Via the MOSS, the service personnel can: 

Initialize the 3725 with: 

• Hardware checkout diagnostics 

• MOSS IML 

• CCU !ML CCLDP only) 

• Scanner IML 

Maintain the 3725: 

• Run diagnostics 

• Box error handling (error recording, 
analysis and display, alert/alarm 
generation) 

• Line services Cline wrap tests, line 
interface block display) 

• 
• 

CCU control program procedures 

Machine history files: configuration 
data file CCDF), machine level table 
CMLT), IPL port table 

• Microcode utilities (dumps and file 
transfer to host, ZAP) 

Use 3725 services: 

• CCU services 

• TSS services 

I • TRSS Services 

The MOSS is composed of seven cards. Four 
groups of cables connect the MOSS to the 
3725 communication controller. The MOSS 
is interrupt-driven under control of its 
processor. 

MOSS PROCESSOR 

The MOSS processor drives the MOSS. It 
has its own instruction set, and does the 
usual processing activities: instruction 
fetch, instruction decode, and instruction 
execution. The MOSS processor responds to 
interrupts from the CCU, its attached 
adapters, and its own error detection 
circuits. It controls access to the MOSS 
storage. The MOSS processor is packaged 
on the MPC card. 

DATA FLOW 

The data flow external to the MPC card is 
9 bits wide, comprising 8 data bits plus 
parity. Parity is checked on data enter
ing the MPC card, except on 'read MCC 
status reg 1' and 'diskette read sense 
byte', on which parity is not checked. 

MOSS INTERRUPT LEVEL ORGANIZATION 

The MOSS processor has eight interrupt 
levels, level 0 having the highest priori
ty level. 

See page 14-110 for a description of the 
interrupt system. The table below shows 
the functions of each level: 

Level Functions 

0 1. MOSS IML 
2. Error stored in MCPC register 
3. Dump request 

1 1. Error CMCPC) 
2. CCU high level int. requests 
3. 100-ms timer 

2 CNot used) 
3 Console adapter requests 
4 CCU low level interrupt request 

C scanner interrupt request) 
5 Diskette adapter requests 
6 MOSS supervisor 
7 MOSS tasks 

MOSS STORAGES 

The MOSS storage is logically divided into 
two parts: the register space ClK, 
divided into 64 'pages'), and the storage 
space. The storage space is physically 
spread over two cards, the MPC C64K, of 
which 8K is ROS) and the MMC. 

MOSS STORAGE MAP 

For details of the register and storage 
maps, see pages 14-120 and 14-130. 

Space I I i Addrest Storage Functions Card 

Registe-r-;-0::0::00:=0-li~·R•eg.is•t-er----:·:·:e•e -~---il 

Storage 

00400 

00000 

8K ROS 

02000 I 24K RAM 

Page 62 

Page 63 

Modules 
on 

MPC 

I 32K RAM - - - - -f 
T 64K RAM Modules on 

I 
T MMC 20000._ _______________________ ,_~~~-

Total: 1281<. 

MPC AND MMC CARDS 

See Chapter 5 for module replacement. 
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MOSS Description (Part 3 of 3) 

MOSS CARD INTERCONNECTION 

Bl A 

rn A2r 
Bl B 

CCU Bl C 
Dl D Board 
Bl E 

MMB Board 

Storage and 

(Note 1) Clock Cards 

E s I c c 
c T 

l 

I 
J]1 MEM Cards 

2 3 4 5 6 7 

I 
[ill 

Coaxial cables to 

RDV cards that 

are present on 

the controller. 

Notes: 

1. Sec signal tables in chapter 4. 

2. The serial transfer lrns ;ind the cxtern:1t 

Pt 0 b11s are separate. D11ring 11'.1 l chr.ck

Ollt, the external PIO bus is disatited to 

nllow MPC and CCA card testin!J without 
interference. 

I 
I 

rn V2D 

MIOC Daw Bus V2C 
Ml OC Address Dus 

MIOC Control 

MOSS Cards (Note 1) 

I (Note 1) 

MCC 

CCU Bus 

Data Bus (8, Pl 

MMC 
MOSS Storage 

Serial Transfer - MPC CPA Control ·- Bus (Note 2) 

<Q=t; Processor <j;: :=:::..:!> Panel Adapter 

- CCA EIA 

Console Adapter 

DAC 

Diskette Adapter 
(Note 1) 

PIO BUS PROTOCOL 

J 10 line L 
__ I TA Tag 

Control 

Lines 
TC Tag 

TD Tag L 
YE CAB 

ClABl 
VF ClAB7. 

Valid Byte Valid Byte VaticJ Byte 

\ Data 

lines 

( 
Lamps and 

)Parity ValidL 

tO Address Command Data 

Switches 

Control 

Panel 

Card 

Jl P-rimary 
Console 

J2 Alternate 
Console 

Drive 
Diskette Control 

Card Drive 
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MOSS/CCU Communication 

MIOC AND MCC CARDS 

The MOSS communicates with the CCU via the 
MIOC card (located on the CCU board) and 
the MCC card Cin the MOSS). 

The MOSS processor selects the MCC card 
with its address at TA time, and places 
command at TC time to read or write at TD 
time: 

• 

• 

• 

Statu~ registers 1 and 2 (located on 
the MCC card) 

The MIOC/CCU registers (located on the 
MCC card> used to access any CCU 
resources 

Any MIOC register (located ~n the MIOC 
card) 

Registers on the MIOC card appear as 
external registers to the MOSS. Some of 
thes~ registe~s can be address~d by the 
CCU using its own register address defini
tion. For example. the 'MOSS to CCU 
register' is addressed by the MOSS using 
address X'14', or by the CCU using 
addresses X'7E' and X'7F'. 

Th.ere is .,o direct relationship between 
the MOSS and CCU register addresses. 

MI OC Registers Addressed 
as CCU External Registers 

MI OC Registers Addressed 
as MOSS External Registers 

MIOC Card ~ Function Registers 

MOSS 

Interrupt 

LSSD 

lndire!=t 
Operation 

I 

- Controls BT I AC Mode Control Reg A 
- Controls the CCU Mode Control Reg B 

- Forces the CCU diag Mode Diag Mode Control 
- Controls AC types Address Compare Control 

- Controls BT int. levels BT Level Control 

- MOSS Request to CCU 1 X'7F' MOSS to CCU Status 
- CCU Hard Error Requests CCU to MOSS Status A 
- NCP/EP Requests f X'76' CCU to MOSS Status B 

- BT I AC Requests CCU to MOSS Status C 
- CCU Interrupt Status CCU to MOSS Status D 
- CCU C and Z Indicator Status CCU to MOSS Status E 
- CCU C and Z lndicato.r Status CCU to MOSS Status F 

- String Selection String Select Reg 

- Scan Data MOSS Scan Reg 

- Shift. Control Step Reg 

- MOSS Coi:itrol of CCU Clock Clock Step Control 

- CCU ROS Address ROS AR 
- MOSS Data Operand MOOR 
- CCU LS Address LSAR 

Connector V2C and V2D on CCUB 

Two Cables 
(see Chapter 4 
for signal names) 

Connector ZG and ZH on MMB 

MCC Card 

MIOC Data Bus (8, Pl 

. ""':>1 ...,~ Set .,..... 
MCC 

..... ~ 

To 
MIOC/ Status 

MIOC .... - CCU 

~ 
Reg 1 

~j Regs -..- - ... Registers 

~ Data Bus r , 

MIOC Reg Address Command Decode and i.. <J [>- MI OC Register Address 

X'10' 

x·oa· 
X'02' 
X'03' 
X'04' 

X'14' 

X'11' 
X'06' 

X'07' 
X'OF' 
X'01' 

x·os· 
X'12' 

X'13' 

X'20' to 1 X'27' 
X'17' 

x·oc· x·oo·l 
X'09' X'OA'lX'OB' 

X'OE' - ...... 

MCC 
i-, 

Status 
Reg 2 

r .- ta.. .... I"" 
External 
PIO Bus 
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MOSS/CCU OPERATIONS 

The MOSS executes various operations via 
the MOSS/CCU connection CMCC/MIOC): 

Direct Operations 

Direct operations take one CCU cycle to 
run. In direct operations, the MOSS reads 
or writes any MIOC register to: 

• 

• 
• 

Check the CCU status (carry or zero 
flags, current interrupt level) 

Place the CCU in the diagnostic mode 

Prepare the branch trace/address 
compare circuits 

• Control LSSD operations 

• Prepare indirect operations 

Indirect Operations 

In indirect operations the MOSS reads or 
writes any CCU data flow register, working 
register, local store, or CCU X'7x' regis
ter. 

Indirect operations take several CCU 
cycles to run. 

Indirect looped operations allow storage 
diagnostics (storage scan). 

LSSD Operations 

In LSSD operations, the MOSS can verify or 
change the status of any discrete CCU 
latch. Such operations can be performed 
after any CCU cycle, by stopping the CCU 
clock. 

LSSD operations are powerful diagnostic 
tools used especially during IML, or when 
running CCU diagnostics. 



MCC Status Register Description 

The two status registers are located on 
the MCC card. They contain the 
MOSS-to-CCU status. 

MCC Status Register 1 

Bit Functions 

0 Enable timer ClOO ms) 
1 Enable CCU interrupts 
2 Enable scanner interrupts 
3 ~~oss inoperative 
4 Timer interrupt ClOO ms) ( L1) 
5 CCU high level interrupt ( L1) 
6 Scanner interrupt Cl4) 
7 CCU low level interrupt CL4) 

Bit 0: Enable Timer 

This bit is set by the MOSS microcode. It 
is reset at power on, or by the MOSS 
microcode. When set, bit 0 allows a 
100-ms clock to interrupt the MOSS proces
sor on level 1. 

Bit 1: Enable CCU Interrupts 

This bit is set by the MOSS microcode. It 
is reset at power on, or by the MOSS 
microcode. When set, bit 1 allows the two 
lines from the MIOC CCCU high and low 
level interrupts> to interrupt the MOSS on 
levels 1 and 4 respectively. 

Bit 2: Enable Scanner Interrupt 

This bit is set by the MOSS microcode. It 
is reset at power on, or by the MOSS 
microcode. When set, bit 2 allows the 
scanner interrupt line from the scanners 
to interrupt the MOSS. This interrupt 
line is generated by the scanners as bit 0 
in XR05. The line is then ORed between 
all the scanners and sent to the MOSS. 

Bit 3: MOSS Inoperative 

This bit is set at power on, or by the 
MOSS microcode. It is reset by the MOSS 
microcode. When set, bit 3 indicates to 
the CCU that the MOSS is no longer ready 
to work (during MOSS IML operation, for 
example). Signals on the MIOC bus are no 
longer valid. Bit 3 also turns on the 
MOSS inoperative lamp on the 3725 control 
panel. 

Bit 4: Timer Interrupt 

This bit generates a level 1 interrupt to 
the MOSS processor. It is set every 
100-ms, if the timer has been enabled, by 
setting status register 1 bit 0. Bit 4 is 
reset by the MOSS microcode after each 
interrupt using the reset timer command. 
If the bit is not reset within 100 milli
seconds, the next interrupt is lost. 

Bit 5: CCU High-Level Interrupt 

This bit corresponds to the CCU high level 
interrupt line from the MIOC. It gener
ates a level 1 interrupt to the MOSS 
processor when the CCU interrupt has been 
enabled by setting the MIOC status regis
ter bit 1. The interrupt line from the 
MIOC is reset when the interrupt condition 
drops in the MIOC. 

The interrupt condition from the CCU may 
be simulated during diagnostics by setting 
bit 0 of the status register 2. 

Bit 6: Scanner Interrupt 

This bit corresponds to the scanner inter
rupt line from the scanners. It generates 
a level 4 interrupt to the MOSS processor 
but only if the scanner interrupts are 
enabled by setting the MIOC status regis
ter bit 2. The interrupt line is reset 
when all the scanners have reset bit 0 of 
their XR05 register. 

The interrupt condition from the scanners 
may be simulated during diagnostics by 
setting bit 0 of status register 2. 

Bit 7: CCU Low-Level Interrupt 

This bit corresponds to the CCU low level 
interrupt line from the MIOC. It gener
ates a level 4 interrupt to the MOSS 
processor when CCU interrupts have been 
enabled by setting bit 1 of status regis
ter 1. The interrupt line from the MIOC 
is reset by resetting the interrupt condi
tion in the MIOC. 

ThQ interrupt condition from the CCU may 
be simulated during diagnostics by setting 
bit 0 of status register 2. 

MCC Status Register 2 

Bit Functions 

0 Interrupt test 
1 CCU response timeout 
2 (not used) 
3 CCU clock check 
4 Adapter clock check 
5 Adapter check 
6 MIOC parity check 
7 CCU parity check 

Bit 0: Interrupt Test Bit 

This bit forces the interrupt lines gener
ated by the CCU or the scanners for test
ing purposes. 

Bit 1: CCU Response Timeout 

A timer is enabled every time an MIOC 
register is selected for a read or a write 
operation. If a timeout occurs before the 
completion of the operation, this bit is 
set on, and a level 0 interrupt is sent to 
the MOSS processor. 

Bit 2: (not used) 

Bit 3: CCU Clock Check 

This bit is set if a failure occurs in the 
CCU clock card. It is reset by the micro
code. 

This bit also sets a level 1 interrupt to 
the MOSS processor. 

Bit 4: Adapter Clock Check 

This bit is set when a failure occurs in 
the adapter clock card. It is reset by 
the microcode. 

This bit also sets a level 1 interrupt to 
the MOSS processor. 

Bit 5: Adapter Check 

This bit is set when the machine check 
line from the MPC card goes on during an 
I/O operation. It is also set when any 
other error occurs that sets bit 6 or 7. 
It is reset by the microcode. 

This bit also sets a level 0 interrupt to 
the MOSS processor. 

Bit 6: MIOC Parity Check 

This bit is set by the adapter when a 
parity check is detected on the data byte 
received from the MIOC during a read oper
ation. It is reset by the microcode. 

Bit 7: CCU Parity Check 

This bit is set by the MIOC when it 
detects a parity check on the address bus 
or the data bus. It sets a parity check 
line to the MOSS. It is reset by the 
microcode. 
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Interrupt Register Description 

MOSS-TO-CCU STATUS REGISTER CX'14') 

The MOSS raises its requests to the CCU 
with a Write command X'14'. Any bit on 
causes an interrupt to the CCU. The CCU 
reads the request using In X'7E' and X'7F' 
and resets it via Out X'77'. 

MOSS X'14' 

Bit Functions 

0 MOSS diag L2 
1 MOSS IML LI 
2 MOSS di ag L3 
3 MOSS request SVC L4 
4 MOSS response SVC L4 
5 ROS operation service request 
6 Panel interrupt request L3 
7 Cnot used) 

CCU-TO-MOSS STATUS A REGISTER CX'll') 

The CCU sets this register via Out X'70', 
Out X'79', or one of its latches. Any bit 
on, except bit 3, causes a high-level 
interrupt to the MOSS. The MOSS reads or 
resets this register using a MOSS Read 
X'll' command. 

MOSS X' 11' 

Bit Functions 

0 IOC error during MIOH 
1 CCU Out X'79' (program IPL Req) 
2 Channel IPL request 
3 CCU hardstop CNo HLIR) 
4 Out X'70' 
5 Address exception 
6 CCU hardware check 
7 MOSS operation check 

CCU-TO-MOSS STATUS B REGISTER CX'06'l 

The CCU sets this register with Out X'71', 
X'72', or X'76'. Any bit on, except bit 
4, causes a low-level interrupt to the 
MOSS. The MOSS reads or resets this 
register via a MOSS In X'06'. 

MOSS X'06' 

Bit Functions 

0 Cnot used) 
1 Cnot used) 
2 CCU program request 
3 CCU program response 
4 CCU busy CNo LLIR) 
5 Cnot used) 
6 CCU Out X'71' Cpgm display 1) 
7 CCU Out X'72' (pgm display 2> 

CCU-TO-MOSS STATUS C REGISTER CX'07'l 

For details, see branch trace/address 
compare registers on page 14-051. 

CCU-TO-MOSS STATUS D REGISTER CX'OF'> 

This register is set by the CCU hardware, 
and provides the MOSS with the status of 
the CCU interrupts. The MOSS reads this 
register using MOSS In X'OF'. 

MOSS X'OF' 

Bit Functions 

0 Cnot used) 
1 CCU wait state 
2 ll entered 
3 L2 entered 
4 L3 entered 
5 L4 entered 
6 LS entered 
7 (not used) 
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CCU-TO-MOSS STATUS E REGISTER CX'Ol'> 

This register is set by the CCU hardware, 
and provides the MOSS with the carry and 
zero condition latches associated with 
each interrupt level. The MOSS reads this 
register using MOSS In X'Ol'. 

MOSS X'Ol' 

Bit Functions 

0 c condition latch - L1 
1 z condition latch - L1 
2 c condition latch - L2 
3 z condition latch - L2 
4 c condition latch - l3 
5 z condition latch - L3 
6 c condition latch - L4 
7 z condition latch - L4 

CCU-TO-MOSS STATUS F REGISTER CX'05') 

This register is set by the CCU hardware, 
and provides the MOSS with the carry and 
zero condition latches associated with 
each interrupt level. The MOSS reads this 
register using MOSS In X'05'. 

MOSS X'05' 

Bit Functions 

0 C condition latch - L5 
1 Z condition latch - L5 
2 Conti gurat ion data set A 
3 Configuration data set B 
4 Configuration data set c 
5 Conti gurati on data set D 
6 (not used) 
7 (not used) 
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Branch Trace/ Address Compare Register Description (Part 1 of 2) 

BRANCH TRACE FUNCTION 

Each time a successful branch is taken, 
the branch trace function allows the oper
ator to know the interrupt level and 
storage address from which the control 
program is coming and where it is going to 
• When requested, the MOSS loads the 
branch trace registers with the upper and 
lower branch trace limits, and with the 
branch trace table definition (address in 
main storage and length). The branch 
trace registers are located in CCU local 
storage and in the BTAC and MIOC cards. 

The MOSS then requests the CCU to record 
the 'come from' and 'go to' information of 
any branch taken in the branch trace 
buffer. Any IAR non-sequential change is 
considered as a branch taken: true branch, 
IAR modified by an instruction Cload for 
example), interrupt level entered, or 
execution of an Exit instruction. 

The branch trace information is stored in 
two contiguous storage positions as 
follows: 

Come-From Bytes Go-To Bytes 

0 2 3 4 5 6 7 

IAR Contents Branch Address 

Come-From Level Go-To Level 

BRANCH TRACE BUFFER 

The MOSS defines the branch trace buffer 
with MOSS Write LS (indirect operations). 
When the buffer is full, either the CCU is 
stopped and the MOSS is interrupted, or 
the MOSS only is interrupted. 

BT Buffer Initial Address 

I LS X'7D' I (22 Bits) 

BT Table (8-Byte Position) 

-i 

BT Buffer Initial Count (Bytes) 

I LS X'7C' I (16 Bits) 

Current Address 

........ .,... 

I LS X'7B'' (22 Bits) -I 0J1 2 3 

I+, 

A-..V 
"I"' ")" 

415 6.J..7 

~ 
.Wra p 

If wrap is specified, branch trace buffer 
full causes the branch trace count to be 
REINITIALIZED and the branch information 
to overlay the start of the branch trace 
buffer. 

Branch Trace Extra Records 

Under certain circumstances, the branch 
trace buffer may contain records showing 
the entry and the exit of the CCU through 
some program level without instruction 
execution in that level. 

Refer to 3725 Problem Determination Guide 
and Extended Services Chapter 14, under 
"Branch Trace Extra Records" for more 
details. 

ADDRESS COMPARE FUNCTION 

Address compare allows the comparison of 
up to two main storage addresses (address
es used during instruction fetch, data 
read or write, or cycle steal operation) 
with the addressees) to be compared 
(stored in AC registers 1 and 2). 

Via the MOSS, the operator can request one 
single, two single, or one double address 
compare. The type of address that is 
compared is defined in the AC control 
register. 

Address Compare Control Reg CX'03') 

Bit Functions 

0 First AC on cycle steal 
1 First AC instruction fetch 
2 First AC on storage read 
3 First AC on storage write 
4 Second AC on cycle steal 
5 Second AC instruction fetch 
6 Second AC on storage read 
7 Second AC on storage write 

Bits 0 through 3 control the first address 
compare; the compare address is stored in 
AC register 1. 

Bits 4 through 7 control the second 
address compare; the compare address is 
stored in AC register 2. 

Single-Address Comeare 

The main storage address is compared with 
the contents of AC register 1, depending 
on bits 0 through 3 of the AC control 
register. 

Main Storage 

Address 
Comparison 

Two Single-Address Compares 

The main storage address is compared with 
the contents of AC registers 1 and 2, 
depending on bits 0 through 7 of the AC 
control register. 

Main Storage AC Reg 1 

RI x I 0 I 
11 • AC Reg 2 

Address 
Comparison 

Double-Address Compare 

Two storage addresses must match with the 
contents of AC registers 1 and 2 to cause 
a successful compare. 

1. The main storage address used during 
instruction fetch must compare equal 
with the contents of AC register 1. 

2. If the first compare is successful, 
and the instruction is load store, 
the storage address used during 
instruction execution is compared 
with the contents of AC register 2. 

Main Storage 

l 

0 I 1 f¢;1 
Address Compare 

~IFo~h AC Reg 1 

AND AC Reg 2 

~0 I Execution! x I o I 
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Branch Trace/ Address Compare Register Description (Part 2 of 2) 

MODE CONTROL REGISTER A CX'l0') 

The action to be taken on a successful 
address compare is defined by this regis
ter. It is not accessible by the CCU. 

Bit Functions 

0 AC Compare Type bit 1 
1 AC Compare Type bit 2 
2 Branch trace active 
3 Wrap Trace 
4 Stop branch trace on AC 
5 CCU Stop on AC or BT full 
6 CCU l1 on AC 
7 low level interrupt to MOSS on 

AC or branch trace full 

BRANCH TRACE LEVEL CONTROL REGISTER 
CX'04') 

The MOSS sets bits in this register 
according to the level(s) to be traced. 
This register is not accessible by the 
CCU. 

Bit Functions 

0 (not used) 
1 Trace lave! 1 
2 Traca level 2 
3 Trace level 3 
4 Trace level 4 
5 Trace level 5 
6 (not usad) 
7 (not used) 

CCU-TO-MOSS STATUS REGISTER C CX'07'> 

This register holds the branch 
trace/address compare results. It is read 
and raset by the MOSS via In X'07'. 

lit Functions 

0 Branch trace buffer full 
1 Successful address compare 
2 CCU stop because BT full 
3 CCU stop because successful AC 
~ AC on Address 1 Reg 
5 AC on Address 2 Reg 

' Program stop 
7 (not used) 
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MOSS Indirect Operation Register Description 
MOSS indirect operations force the CCU to 
execute instructions coming from the MOSS. 
They require the use of the ROS in the 
CCU. The MOSS prepares these operations 
by loading the necessary parameters into 
the MIOC registers CLSAR, MDOR, and 
ROSAR>. The complete sequence follows. 

1. The MOSS sets the ROSAR, the MDOR, 
and the LSAR. 

ROSAR: 

The ROS address register holds the 
ROS entry address used to execute the 
MOSS request. 

MOSS x·oc· MOSS X'OD' 

re g 
I 0 1 : I I I l1 l lo I I I I I . 71 

ROS Address 

MDOR CWhen Write): 

The MOSS data operand register holds 
the 22-bit data for CCU/MOSS exchang
es. 

MOSS X'09' MOSS X'OA' MOSS X'OB' 

re re re 
.__.__.1°1 ! ............... I.__.__., l--'--J1

1 l 1°, I 1 I 1 I , 7 1 lo, I , I 1 I 171 

Data Operand 

The local store address register 
holds the CCU local store address to 
be used for MOSS read/write LS opera
tions, or the operand identification 
for non-read/write LS operations (see 
LSAR value in the MOSS indirect 
register tables). 

MOSS X'OE' 

I 
LS Address 

2. The MOSS sets the 'ROS operation 
service request' Cbit 5) in the 
'MOSS-to-CCU status reg' X'l4'. 

3. MIOC sets 'CCU Busy' Cbit 4) in the 
'MOSS status B reg' X'06'. 

4. When the selected ROS operation is 
finished, the MIOC resets 'CCU Busy'. 

5. The MOSS reads the CCU operation 
result, if any, in the MDOR Cwhen 
read). 

MOSS Indirect Register Read 

LSAR 
Register Function CHex) ROS Address Nama 

RD Op Reg - - MOSS RD Op Reg 
RD IAR - 0 MOSS RD Data Flow 
RD WKR-1 - 1 MOSS RD Data Flow 
RD WKR-2 - 2 MOSS RD Data Flow 
RD WKR-3 - 3 MOSS RD Data Flow 
RD WKR-4 - 4 MOSS RD Data Flow 
RD WKR-5 - 5 MOSS RD Data Flow 
RD WKR-6 - 6 MOSS RD Data Flow 
RD WKR-7 - 7 MOSS RD Data Flow 
RD Z Reg - 8 MOSS RD Data Flow 
RD SAR - 9 MOSS RD Data Flow 
RD Op Reg 1.2, 1. 7 and - A MOSS RD Data Flow 

Pop 0.0, 1. 7 MOSS RD Data Flow 
RD A Reg in IOC - B MOSS RD Data Flow 
RD D Reg in IOC - c MOSS RD Data Flow 
(not used) - D 
RD LAR - E MOSS RD Data Flow 
Cnot used) - F 

RD LS Address 00 to 7F 00-7F MOSS Raad LS 

RD SP/AE Key 73 MOSS Read Control 
RD IOC CCW 75 MOSS Raad Control 
RD IOC Error Status 76 MOSS Read Control 
RD Adap L2~ LS Int. Req 77 MOSS Read Control 
RD Probe and C/Z 79 MOSS Read Control 
RD High Resol Timer 7A MOSS Read Control 
RD CCU Hard Checks 7D MOSS Read Control 
RD L1 Int. Request 7E MOSS Read Control 
RD CCU L2, L4 Int Reg 7F MOSS Read Control 

RD STG Size from BSM 70 MOSS Read Control 
.. 

MOSS Indirect Register Write 

Equate LSAR Equate 
In OP. Register Function CHex) ROS Address Name In OP. 

Write SAR - - MOSS Write SAR 
Write WSDR - - MOSS Write WSDR 
Write BT Upper Limit - - MOSS Write BT/UL 
Write BT Lower Limit - - MOSS Write BT/LL 
Write AC Addrass 1 - - MOSS Write AC/ADI 
Writa AC Addrass 2 - - MOSS Write AC/AD2 

Writa !AR in Data Flow -8 MOSS Write IAR 
Write WKR-l in Data Flow -1 MOSS Write WKR-1 
Writa WKR-2 in Data Flow -2 MOSS Write WKR-2 
Write WKR-3 in Data Flow -3 MOSS Write WKR-3 
Writa WKR-4 in Data Flow -4 MOSS Write WKR-4 
Writa WKR-5 in Data Flow -5 MOSS Write WKR-5 
Write WKR-6 in Data Flow -6 MOSS Write WKR-6 
Write WKR-7 in Data Flow -7 MOSS Write WKR-7 

Set CCU Hardstop 70 MOSS Write Co,ntrol 70 
MiscQll~neous Control 76 MOSS Write Control 76 
Miscellaneous Control 77 MOSS Write Control 77 

oo, 6F, 71 Set Force ALU Control 78 MOSS Write Control 78 
72, 78, 78 Utility 79 MOSS Write Control 79 
7C High RESOL Timer Ctr! 7A MOSS Write Control 7A 
73 Set PCI L2 78 MOSS Write Control 78 
75 Set PCI L3 7C MOSS Write Control 7C 
76 Set PCI L4 7D MOSS Write Control 7D 
77 Set Program Int. Mask 7E MOSS Write Control 7E 
79 Reset Program Int. Mask 7F MOSS Write Control 7F 
7A SP/AE Control 73 MOSS Write Control 73 
7D 
7E Write LS Address 00-7F 0-7F MOSS Write LS 
7F 

70 
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LSSD Operation (Part 1 of 2) 

In level scan sensitive design <LSSD> 
operations, the MOSS can verify or change 
the status of any discrete CCU latch. 
Such operations can be performed after any 
CCU cycle, by stopping the CCU clock. 

LSSD operations are powerful diagnostic 
tools used especially during IML, or when 
running CCU diagnostics. 

All the circuits composing the CCU can be 
represented with two types of element: 

1. The shift register latch <SRL), and 

2. The combinational logic <AHD, OR, and 
XOR circuits>. 

SHIFT REGISTER LATCH 

Two latches compose an SRL: 'latch in' and 
'latch out'. 

SRL 

1 ..... 
L I L 

I I" 

Data In 

--+ Data Out 

I 
In I Out 

I 
I 
I 

SRL Operation 

• 'SRL in' is set with 'data in' at 
clock pulse C. 'SRL out' is not 
affected. 

• At clock pulse B, an internal shift 
occurs, transferring the 'SRL in' 
value to 'SRL out', and then to the 
'data out' line. 

Clock Pulse Tjming <Hot Displayable) 

B 

c 

A 

I, 

Notes: 

1. The A-clock is the LSSD clock. 

2. The B-clock is free-running. 

3. The C-clock is the normal operation 
clock. 

4. The A and C clocks are mutually 
exclusive. 

Data Flow Si~plified Representation 

The following is a simplified representa
tion of the data flow. Normally, the 
complete CCU can be represented with 12 
strings each having an average of 100 SRL 
statuses. 

The 'SRls out' lines present their status 
to the following combinato~y logic at 
clock pulse B. The resulting combinatory 
logic values set the 'SRLs In' at next 
clock pulse C. 
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SRLO SRL3 SRL5 
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t t 
C B 

t t 
C B 

Clock Clock 

LSSD Testing Circuit With LSSD operations the MOSS can: 

For testing purposes, the above 'SRLs Out' 
are connacted to 'SRls In' in a sequential 
string as follows. The 'In' and 'Out' 
lines go to their combinational logics. 
'Scan In' is the string input; 'Scan Out' 
is the string output. 

1. Read the CCU SRLs for diagnostic 
purposes ('scan out' to MOSS scan 
reg). 

2. Set/reset the CCU SRls to a preset 
value for initial CCU reset (scan reg 
to 'scan in' ) • 

In 

't Scan In 

t 
I 
t 
I 
I 
I 
I 
I 

• t 
I 

Out 

SRLO 

t t 
A B 

In Out Jn Out In Out 

SRL1 SRL7 

.__....._.1"--... - -, t t Scan Out : t t t t 
A B A B A B 

r- - - - - - - - - - - -Raad SRLs - - - - - - - - • ..I 
I 
I Scan Register 

I 

L- -.1 1 1 1 1 1 1 1 r- -1 
01234567 I 

I 

I. - Set/Reset SRLs - - - - - - - - - - - • - - • - .. - - - - J 
Step Register 

I I I I I I I I I (Counts up to 256) 



LSSD Operation (Part 2 of 2) 
SRL READ OPERATION 

To read the status of the eight SRLs, the 
MOSS: 

1. Stops clock pulse C to freeze the CCU 
data flow 

2. Advances clock pulse A CLSSD clock> 
eight times to shift out the contents 
of the SRLs onto the 'scan out' lines 

3. Shifts into the scan register the 
SRLs value that appears on the 'scan 
out' Ii ne 

4 Reads the scan register contents 

The MOSS first places the number of shifts 
to perform (number of SRls to read) in the 
step register CX'20' through X'27'). 

SRL SET/RESET OPERATION 

To set SRLs to a predetermined value, the 
MOSS uses the same registers, and then: 

1. Stops clock pulse C 

2. loads the scan register with the SRL 
value to be set 

3. Advances clock pulse A eight times to 
shift out the contents of the scan 
register to the SRLs on the scan in 
line. 

CCU STRINGS 

The complete CCU is divided into 12 
strings. The MOSS places the selected 
string address in the string select regis
ter. 

String Card 

1 MIOC 
2 BTAC and CCLK 
3 CTLl 
4 CTL2 
5 DFLl-3 * 
6 DFLl-3 * 7 DFLl-2 * 8 DFLl-2 * 9 DFLl-1 * 10 DFLl-1 * 11 DFLl-4 

12 DFLl-5 

* The DFll-1, DFLl-2, and DFll-3 cards 
have the same part number. 

LSSD REGISTER DESCRIPTION 

String Select Register CX'12'> 

Bit Function 

0 C-clock stop 
1 (not used) 
2 MIOC diagnostic 
3 (not used) 
4 String address (bit 0) 
5 String address (bit 1) 
6 String address Cb it 2) 
7 String address (bit 3) 

Bit 0: C-Clock Stop 

The MOSS sets on this bit to stop the 
C-clock and perform LSSD operations. 

Bit 2: MIOC Diagnostic 

Bits 4 through 7: String Address 

The MOSS places the CCU LSSD string to 
scan in or scan out in these bits. 

MOSS Scan Register CX'13') 

I e;t I Funct;on 
0-7 Scan data 

This register holds the actual data bits 
to be scanned in, or that have been 
scannet'f out. 

Clock Step Control Register CX'17') 

Bit Function 

0 Clock step mode 
1 Step 1 CCU cycle 

2-7 (not used) 

This register controls CCU clock stepping. 
When the CCU operates in clock step, the 
interval timer interrupt requests (level 
3) are masked. 

Bit 0: Clock Step Mode 

When on, this bit stops the clock pulse C 
to the whole CCU data flow, except for 
those latches and registers involved in 
LSSD operation (direct MOSS/MIOC, LSSD 
registers, and the clock step control 
register). 

Bit 1: Step 1 CCU Cycle 

When on, this bit causes the CCU to 
execute a clock C pulse cycle Cif the CCU 
is in the clock step mode). The stepped 
clock C cycle autom~tically resets this 
bit. 

Step Register CX'20' to X'27') 

Bit Function 

0-6 Shift control bit 

Bits 0 through 6: Shift Control 

These bits control MOSS scan regist~r 
shifting during LSSD operation. The 
register address also selects the number 
of shifts to be performed: 

Register 
Address 

X'20' 
X'21' 
X'22' 
X'23' 
X'24' 
X'25' 
X'26' 
X'27' 

1-bit 
2-bit 
3-bit 
4-bit 
5-bit 
6-bit 
7-bit 
8-bit 

right shift 
right shift 
right shift 
right shift 
right shift 
right shift 
right shift 
right shift 

Bit 7: MOSS Shift Mode 

When on, the clock A pulse is activated to 
indicate that an LSSD operation is in 
progress. In this case, clock C (for 
normal operations) does not run. LSSD 
operations can also be performed in the 
clock step mode. 
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MOSS/Diskette Drive Interaction (Part 1 of 2) 

The diskette drive itself is described in 
Chapter 7. 

DISKETTE COMMANDS 

The MOSS processor controls the diskette 
drive adapter and its attached drive via 
programmed I/O commands on the MOSS 
external PIO bus. These commands allow 
the MOSS to: 

• 
• 

• 
• 

Start or stop the diskette drive motor 

Set or sense the file adapter regis
ters 

Seek head carriage 

Engage the heads (position the heads 
close to the diskette surface) 

• Read data from the diskette 

• 
• 

Write data to the diskette 

Read back the data for checking 
purposes 

The diskette adapter rejects commands that 
are invalid, or that have a bad parity. A 
command that temporarily cannot be 
serviced by the diskette drive is consid
ered invalid. The command is not retried. 
It causes an machine check/program check 
end status indication. 

READ/WRITE OPERATIONS 

Read or write 
PIO commands. 
with the MOSS 
memory access 
(an operation 

operations are initiated via 
Data is exchanged directly 

storage through the direct 
CDMA> function of the DAC 
similar to eycle stealing). 

A read or write operation can only begin 
35-ms (head settling delay) after a previ
ous seek operation is completed. 

Read or write operations need specific 
parameters that are passed to the file 
adapter in PIO mode. These parameters, 
which are entirely microcode-dependent, 
identify: 

• 

• 
• 

• 

The diskette side (head select) and 
the track selected 

The addressed sector on the track 

The number of sectors to be read or 
written 

The selected recording mode: 

Frequency modulation for track 0 

Modified frequency modulation for 
all other tracks 

• In seek operations, the number of 
tracks and the direction of displace
ment 

TIMEOUT CONSIDERATIONS 

Diskette heads must be engaged at least 80 
ms before a read or write operation can 
start. To minimize diskette wear, the 
head engage operation is initiated at 
random on a track. 

The heads are disengaged when not in use. 
They may remain engaged during seek opera-
tions. · 

The drive circuits automatically disengage 
the heads if no operation is performed for 
six diskette revolutions. This prevents 
machine checks. 

The diskette drive motor is powered on and 
off at MOSS request. MOSS sends a motor 
power-off command if the diskette drive 
stays inactive for 7 minutes. After a 
power-off command, the drive motor 
requi~es a maximum of 10 ~econd• to reach 
its working speed. · 

3725/3726 Maint~nnnce Irif6rmatio~ Mbriual 

DISKETTE ADAPTER STATUS REGISTER 

This allows the MOSS to read the status of 
the diskette adapter. 

Bit Function 

0 Exception 
1 Busy 
2 Index mark interrupt 
3 Head engaged 
4 5-ms timer interrupt 
5 Machine check 
6 Interrupt enabled 
7 Operation complete interrupt 

Bit 0: Exception 

This bit specifies any diskette error 
condition. It is defined in the sense 
byte (see next page). 

Bit 1: Busy 

The adapter is performing a seek operation 
or a data transfer. It remains active 
from the start of an operation request to 
the rise of the operation complete inter
rupt. 

Bit 2: Index Mark Interrupt 

This condition occurs only if enabled. 
The interrupt becomes active when an index 
mark is detected during a diskette revo
lution. This allows the MOSS to test the 
diskette and ensur~ that it is revolving 
at the proper speed. This operation 
cannot be done while another diskette 
operation is being performed. 

Bit 3: Head Engaged 

Indicates that the heads have been 
engaged. 

Bit 4: 5-ms Timer Interrupt 

The DAC cards contain a timer that may be 
used by the software to count 5-ms peri
ods. When the timer is enabled, the coun
ter raises interrupts every 5-ms until it 
is disabled. This feature may be used to 
time the 80-ms head engage time prior to a 
write or read, and the 35-ms head settling 
time after a seek operation. The timer 
function is inoperative ~hi le the adapter 
is busy. 

Bit 5: Machine Check 

This results from an invalid command, a 
parity error on the command or data to the 
adapter during a PIO instruction, or from 
a command temporarily rejected. This 
condition must be cleared before an opera
tion can start on the diskett~. 

Bit 6: Interrupt Enabled 

This bit, when on, allows the timer or 
operation-complete interrupts to appear on 
the interrupt bus. 

Bit 7: Operation-Complete Interrupt 

This bit indicates the completion of an 
operation. 



MOSS/Diskette Drive Interaction (Part 2 of 2) 

DISKETTE SENSE BYTE 

Bit Function 

0 Modulation mode 
1 Control record or access 0 
2 Overrun or access 1 
3 Write current 
4 I/O bus parity error 
5 Data field or diskette sense 
6 No record found 
7 Read CRC or write control error 

Bit 0: Modulation Mode 

This bit specifies the type of recording 
on the diskette: 

• Bit 0 = 0: frequency modulation mode 
CFMl 

• Bit 0 = 1: modified frequency modula
tion mode CMFM) 

Bit 1: Control Record or Access 0 

The control record indicator is set during 
a read data or read back check request if 
the specified sector is flagged as a 
control record in the diskette format. 
Multisector operations are terminated at 
the detected sector. 

Access 0 indicates the state of the 
control latch that sequences one line of 
the file stepping motor during a 'seek' 
function request. 

Bit 2: Overrun or Access 1 

The overrun condition occurs if the direct 
storage access fails to service the file 
during data transfer. 

Access 1 is the state of the second 
control line to the file stepping motor. 

Bit 3: Write Current 

The write current bit indicates either a 
normal or an exception condition, depend
ing on the time during which it is 
sampled. The acceptable 'window' is from 
the time that the write data request is 
accepted until the interrupt indicating 
the completion of the request. An error 
occurs when the bit is set outside of this 
window; the MOSS terminates the diskette 
operation. 

Bit 4: I/O Bus Paritv Error 

This error occurs when bad parity is 
detected by the adapter for commands or 
data transferred to the adapter via PIO 
instructions. The error is also indicated 
for incorrect data transfers during direct 
access storage operations or internal 
register loading. 

Bit 5: Data Field or Diskette Sense 

The data field indicator is set if an 
error occurs for the data record of a 
specific sector. The condition may be 'no 
record found', CRC or write co~trol error. 

The 'diskette sense' bit may be used to 
determ~ne the type of diskette present in 
the drive. It is 0 for a type 1 diskette 
and 1 for a double-sided diskette Ctype 2 
or 2D>. 

Bit 6: Ho Record Found 

This error condition occurs if the label 
specified in a read or write type function 
request is not found on the track current
ly under the read/write head. 

The error also occurs if the correct 
sector is located, but the data cannot be 
read from the diskette; in this case, bit 
5 ('data field') is also set. 

Bit 7: CRC or Write Control Error 

These two error conditions are mutually 
exclusive. A CRC error can only occur for 
an incorrect data field during a 'read 
data' or 'readback check' request. 

The 'write control error' indicates an 
adapter hardware malfunction when attempt
ing to write data to the diskette. 

DISKETTE MAPPING 

The controller and the service diskette 
space is allocated at diskette generation 
time, with header labels on cylinder 0. 

Copies of the controller and the service 
diskettes are included as spare diskettes 
in the shipping group. Their updating is 
under the responsability of the CE using 
the 'diskette swap' utility function (page 
2-408). 

The diskette mapping is as follows: 

Cl track = 6.5 Kbytes) 

Controller Diskette Mapping 

Mapping Tracks 

Disk Management 
---------------Volume label, Header labels, 2 
label directory 

Microcode Modules 
------------------ MOSS 92 - Diagnostics subset 11 

3725 Initialization Control 
---------------------------- 3725 loader dump program CCLDP) 2.0 - Rolled out area of CCU storage 2.5 

Utility Data Sets 
------------------ Catalogued CP procedures 3 - BER file 1 - Configuration data file 0.5 - Machine load table 0.5 

Buffer Areas for Dump 
---------------------- For one MOSS 

CCHGDMP> 
or scanner dump 19 

- For four TIC dumps CCHGTRSS) 3.5 

Spare 1. 0 -----

Service Diskette Mapping 

Mapping Tracks 

Disk Management 
---------------Volume label, Header labels, 2 
label directory 

Microcode Modules 
------------------ MOSS subset 45 - Diagnostics 84 

Utility Data Sets 
------------------ BER fila 1 - Configuration data file 0.5 - Machine load table 0.5 

Spara 2 -----
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1/0 Connections 

MOSS/CONSOLE CONNECTIONS 

The primary and alternate consoles are 
attached to the processor via the CCA and 
EIA cards. The MOSS can control only one 
console at a time. One cable connects the 
EIA card to the control panel, where it is 
routed to the primary or alternate console 
by the console switch. 

For details of the operator console, see 
chapter 6. 

For details on the connectors and line 
connections, see page 14-012. 

CCA Card Functions 

• Buffer the transmitted/received bytes 
Cone at a time>. 

• Serializeldeserialize the data. 

• Control the number of bits transmit
ted. 

• Control the transmit/receive bit 
timing. 

• Control the DCE interface leads. 

• Add/delete the start/stop bit. 

• Check for received byte parity. 

• Detect the 'ATTN' condition. 

The CCA transmits and receives in start
stop mode, at 2400 bps, using ASCII code 
with a stop bit only. 

CCA Basic Status Register 

This register allows the MOSS to read the 
status of the CCA card and the attached 
3727 console. 

Bit Function 

0 Input request 
1 Output request 
2 DCE interrupt 
3 T;mer interrupt from adapter 
4 Exception interrupt 
5 Machine check 
6 Adapter enabled 
7 Interrupt pending 

EIA Card Control 

This card adapts the 3725 voltage levels 
CVTL> to EIA line voltages. For signal 
distribution, see page 6-040. 
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MOSS/CONTROL PANEL CONNECTIONS 

The control panel adapter CCPA> card 
attaches the MOSS to the control panel. 
The connections to the processor uses a 
serial data transfer facility on the MPC 
driven by the PIO internal bus. The MOSS 
can disable the external PIO bus to permit 
testing the MOSS processor itself, the CPA 
card, and the control panel without inter
ference from the external bus. 

For details of the connectors and line 
connections, see page 14-012. 
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MOSS Microcode (Part 1 of 2) 

GENERAL INFORMATION 

The MOSS microcode provides for the func
tions of the different MOSS applications. 
These applications schedule the various 
tasks and communicate with the adapters 
controlled by the MOSS Cthe CCU is consid
ered as an adapter by the MOSS) and with 
the devices. 

Three types of microcode applications must 
be considered: 

System Applications 

System applications are resident and 
provide information on the system state. 
or record errors occurring in the system 
(machine status area, BER recording/alert, 
CCU re-IML). 

Operator-Selectec;!_AEplications 

One application at a time is under the 
control of the operator to provide inter
active functions. 

Background Application 

This application allows the host system to 
transfer a dump data set CMOSS or CSP) or 
to support REQMS/RECFMS. 

MAILBOX PROTOCOL 

Refer to page 14-140. 

MOSS STATES 

Some MOSS states are passed to the HCP or 
the EP ('!HOP', 'offline', 'online'). 
Other states exist when the NCP or EP is 
not loaded in the CCU ('down', 'alone', 
'service mode'). 

• 'MOSS !HOP' indicates that the micro~ 
code is not running in the MOSS or 
that MOSS IMl is in progress. In this 
state the 'MOSS inoperative' line is 
on and CCU interrupts are disabled. 
This state is transitory. 

• 'MOSS online' indicates that the MOSS 
microcode is running and allows commu
nications with the HCP/EP via the 
mailbox protocol. In this state, the 
'MOSS inoperative' line is off and the 
CCU is enabled. 

• 

• 

• 

'MOSS offline' indicates that the MOSS 
microcode is running in the MOSS, but 
that communication through the mailbox 
protocol must not be established with 
the NCP/EP (except mailboxes exchange 
with CLOP and NCP/EP initialization, 
which are part of the 3725 system 
IPL). In this state, the 'MOSS inop
erative' line is off and the CCU is 
enabled. 

'MOSS alone' indicates that only the 
MOSS microcode is loaded and only the 
MOSS is operational. The 'MOSS inop
erative' line is off. 

'Service mode' indicates that the MOSS 
is loaded with the diagnostic control 
monitor. The 'MOSS inoperative' line 
is off, the CCU can be enabled, and 
diagnostic programs can be operational 
in the CCU. 
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MOSS Microcode (Part 2 of 2) 

MOSS CHAHGES OF STATE 

The following is a description of the 
events and actions that cause the MOSS 
state to change. Humbers identify events 
and actions in the figure (right). 

1. Power On switch. The result depends 
on the Function Select switch posi
tion: 

a. 'MOSS IML' with controller disk
ette mounted: 

The MOSS IHOP state is entered 
for the duration of MOSS IML, 
then the MOSS ALOHE state is 
entered (10) and is kept until 
further action. 

b. 'Hormal' with controller diskette 
mounted: 

The MOSS !HOP state is entered 
for the duration of MOSS IML, 
then the MOSS ALOHE state is 
entered (10), followed by MOSS 
OFFLIHE (4), then MOSS OHLIHE 
( 5). 

This is the full 3725/3726 IPL. 

c. 'Maintenance' or 'MOSS IML' with 
service diskette mounted. 

The MOSS !HOP state is entered 
for the duration of MOSS IML, 
then the SERVICE MODE state is 
entered C 11). 

2. Function Start switch. Depending on 
the position of the Function select 
switch, the same sequence occurs as 
in CU above. 

3. Power Off switch. The entire 
controller leaves its current state, 
whatever this state is. 

4. 

5. 

a. A controller initialization has 
been requested Cl or 2). 

b. A controller initialization has 
been requested from the keyboard 
service menu. 

a. A controller initialization has 
been requested Cl or 2). 

6. 

7. 

8. 

9. 

b. A controller initialization has 
been requested from the keyboard 
service menu. 

c. The MOSS Operator entered a MOSS 
OHLIHE command from the keyboard 
to terminate the MOSS mainte
nance, which was performed in 
OFFLIHE state. 

a. The MOSS operator entered a MOSS 
OFFLIHE command from the keyboard 
for MOSS maintenance purposes. 

b. A hardware error occured on the 
MIOC during the processing of a 
mailbox Cin/out). 

c. A timeout occurred during the 
processing of a mailbox in. 

d. MOSS re-IMLed from the control 
panel (function Start switch) 

a. During a CCU IML or a controller 
initialization, the process 
aborted and cannot be successful
ly completed. 

b. A channel IPL request or a 
control program IPL request was 
presented to the MOSS. 

c. 

a. 

b. 

a. 

A CCU hardcheck was presented to 
the MOSS. 

A channel IPL request or a 
control program IPL request was 
presented to the MOSS. 

A CCU hardcheck was presented to 
the MOSS. 

A MOSS abend occured: Any prob
lem in the MOSS microcode or 
mailbox in is rejected as invalid 
(command, parameters, MOSS !HOP>. 

b. Function Start switch was pressed 
while the MOSS was in OFFLIHE, 
ONLINE, or ALONE state. 

10. 
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a. If the reason for entering the 
MOSS !HOP state was abend, after 
a MOSS re-IML the final state is 
the one that was interrupted by 
the abend Cthat is, MOSS OFFLIHE, 
OHLIHE, or ALOHE). 

b. If the reason for entering the 
MOSS !HOP state was the Function 
Start switch, after a MOSS re-IML 
the final state depends on the 
position of the Function Select 
switch. If set to MOSS IML, the 
final state is the same as the 
one which was interrupted, except 
for MOSS ONLINE which is forced 
to MOSS OFFLIHE. 

11. A MOSS re-IML or LOAD DIAG is 
performed with the service diskette. 

12. 
a. A MOSS abend occured because of 

any problem in the MOSS microcode 
or in the diagnostic control 
monitor. 

b. Function Start switch was pressed 
while MOSS was in SERVICE mode. 

c. An unexpected error found by the 
diagnostic control facilities 
requires a manual IML. 

The following figure summarizes these 
states and their relationship. 

[---------r~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-r~~~~~~~l------1 --------------------------------> MOSS 

START I 10 r------------> OFFLIHE 12 I I 4 r-1-------- L-i---;-J , 
POWER I r---~---, 10 r------~] I I OH 1 L-> MOSS ------------> MOSS 4/5 I 6 ---------> !HOP l<------------1 ALONE I L _______ J 9/2 L-------

<-~--1 tit I 1 
~~~ERi II 'l l-----------------------====~a===;r-~ass--1 ll ------------------------------9/2--- ONLINE 

L---11--->r-sERVICE-] L _______ J 

----12/2--1 MODE 
L---------

----------------------------------------------------------J 
Note: Numbers refer to events and actions (see following descrip
tions>. 
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Interrupt Levels 

The MOSS interrupt levels are organized to 
give the highest priority to error detec
tion and processing, followed by the I/O 
processing levels, and finally the super
visory level and the task level. 

LEVEL 0 

This highest priority level is used 
initially for MOSS IML. Once the 3725 is 
operational, it is used for detecting 
errors, such as machine check/program 
check and abend requests. 

The MOSS debugging functions Cdump) also 
run on this level. 

LEVEL 1 

• 

• 

• 

This level is used to process errors, 
such as I/O errors, and MOSS processor 
errors not reported via the MCPC 
register. Error recoveries are initi
ated by this level to recover from I/O 
adapter errors. 

The CCU high-level interrupt is 
detected on this level for the follow
ing errors: 

CCU hardcheck 

Control program request IPL 

Channel request IPL 

Program output X'70' sense 

IOC error 

MOSS operation check 

Addressing exception check CMOSS) 

CCU clock check 

Adapter clock check 

100-ms timer interrupt is detected on 
this level. 

l EVEL 2 

This level is not used. 

LEVEL 3 

This level supports the communication 
common adapter CCCA> to which is attached 
the keyboard/display consoleCs). 

l EVEL 4 

This level handles CCU low-level inter
rupts: 

• Program display 1 and 2 

• CCU address compare interrupt 

• CCU address compare CCU Stop 

• 

• 

• 
• 

Two single-address compares on address 
1 

Two single-address compares on address 
2 

CCU branch trace interrupt 

CCU branch trace CCU stop 

• CCU program request 

• CCU program response 

• Scanner interrupt 

LEVEL 5 

This level supports the diskette common 
adapter code for physical command process
ing and I/O interrupt handling. 

LEVEL 6 

This supervisory level contains the 
following types of functions: 

• 

• 
• 

logical I/O support to initiate and 
service I/O requests for: 

Console keyboard/display 

Diskette drive 

Communication with CCU control 
program 

Routing and task dispatching functions 

System functions such as system 
messages and error queuing 

LEVEL 7 

This level executes tasks in the following 
priority order: 

1. Machine status and system message 
display 

2. Box error analysis and recording 

3. CCU control program/host background 
communication tasks (dump transfer, 
REQMS/RECFMS support) 

4. Operator transaction processing 

5. CCU initialization 
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Register Map 

The MOSS processor CMPC) address space is 
limited to 64K bytes because of its 16-bit 
address bus. To address the 64K bytes of 
storage on the MMC, the processor uses a 
translate table array CTTA) on the MCC. 
The TTA is 128 bytes long. 

An address provided by the MOSS processor 
is considered as a virtual address. It is 
modified via the translation table array 
to select the real storage address. 

Each MOSS interrupt level is allocated 16 
bytes in the TTA, each byte allowing the 
selection of a 4K-byte storage block. 
Each interrupt level can thus extend its 
addressing to the 64K bytes present in th~ 
MOSS. 

MPC 
Storage 
Address 
(16 Bits) 

ILVL Reg (Loaded with Value of Active Level) 

Io I 1 I 2 I 
I 

I Decode I 

L-. TIA (128 Bytes~ 

LVL 0) 

LVL 1 ) ' 

I I 
I I 

' 
' 
0 
1 
2 
E 

F 
I 

I 

I 

I 

16 Bytes 

16 Bytes 

16 Bytes 

sP]x xx xx xx 

7 Bits_.. 

MOSS REGISTER SPACE ALLOCATION ClK BYTES> 

PSW 0 PSW 1 PSW 2 PSW 3 

PSW 4 PSW 5 PSW 6 PSW 7 

level 0 P r1 ma ry page 

level 0 Secondary page 

level 1 Primary page 

Level l Secondary page 

Level 2 Primary page 

Level 2 Secondary page 

Level 3 Primary page 

Level 3 Secondary page 

Level 4 Primary page 

Level 4 Secondary page 

Level 5 Primary page 

Level 5 Secondary page 

Level 6 Primary page 

level 6 Secondary page 

Level 7 Primary page CBER task) 

Level 7 Secondary page CBER task) 

Level 7 Primary page CMSD task) 

Level 7 Secondary page CMSD task) 

Level 7 Primary page (BG task) 

Level 7 Secondary page CBG task) 

Level 7 Primary page CCA monitor) 

Level 7 Secondary page CCA monitor) 

Level 7 Primary page COp. ctl> 

Level 7 Secondary page COp. ctl> 

Level 7 Primary page CIPL task) 

Level 7 Secondary page CIPL task) 

Level 5 Primary page (for dump) 

Level 5 Secondary page (for dump) 

Level 6 Primary page (for dump) 

Level 6 Secondary page (for dump) 

Page 0 

Page 1 

Page 2 

Page 3 

Page 4 

Page 5 

Page 6 

Page 7 

Page 8 

Page 9 
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Storage Mapping (Part 1 of 2) 

(This mapping appl1es to the 128K MOSS storage only.) 

CHGMOSS Translate Table Array 
BOOO 0000 Trap address zero 

CCU functions (resident part) 

I 4K Block Number 
cooo 1000 

Machine status display 

I ----------
0 1 2 3 4 5 6 7 8 9 A B c D E F 

loi 0 1 2 3 4 D E F 18 !9 lA lB lC 1D lE 14 
I 1 I 0 1 2 3 4 D E F 18 19 lA lB lC 1D lE 14 
I 2 I 0 1 2 3 4 D E F 18 19 lA lB lC lD lE 14 

DOOO 5000 
Oper. panel CAC + interr. handler level 4 

EOOO 
Interrupt handler level 1 
Interrupt handler level 0 CRAM part) 

I 3 I 0 1 2 3 4 D E F 18 19 lA lB lC lD lE 14 
Levell 4 I 0 1 2 3 4 D E F 18 19 lA lB lC lD lE 14 

I 5 I 0 1 2 3 4 D E F 18 19 lA lB lC lD lE 14 
I 6 I 0 1 2 3 4 D E F 18 19 lA lB lC 10 lE 14 

FOOO 3727 CAC + interrupt 
handler level 3 

I 7 I 0 1 2 3 4 D E F 18 19 lA lB lC 1D lE 14 10000 oooc 
I Or after supervisor modification 

Diskette logical/physical IOCS level 5 

I 
I 7 I B c 2 3 -4 15 16 17 18 19 lA lB lC lD lE 14 

110 00 5000 

I All blocks not accessible contain a storage address out of 
I range Ce.g block number 20). 

Reserved for future use (level 2) 
12000 

CH GMO SS Storage Map 13000 0000 

Real Virtual I 
Trap addr~ss =cro + re:;"lrved level 6 

Addr. Address I Contents 14000 FOOO CCU functions tran~ient area 

0000 0000 I ROS : Diagnostic/IML/Dump/IHO ( 1) 

I 
I Diskette CAC/diskette IH5 

15000 5000 
Alarm processing 

2000 2000 I RAM : Common areas Cnot IM Led) 
16 000 BER logging 

- - - - - - - - - ------------- - - - - -
2500 MOSS load module star~ing address 

CCU background 
17000 

********************************* 
Common areas C IMLed) 
Resident data pool 
Loop detection 

Channel adapter monitoring 
18000 8000 

3000 MOSS re-I ML bootstrap 

4000 19000 

lAOOO 

5000 5000 
3727 logical support level 6 
Oper. panel logical support level 6 

Operator control transient area 
lBOOO 

C24K) 

6000 Diskette logical support level 6 lCOOO 

7000 1000 I 
10000 

I Supervisor lEOOO EOOO 

8000 5000 I 
CCU background transient area 

I Operator control 
I 

9000 I 
lFOOO FOOO 

(Used only by DCM) 

I 

AOOO 7000 I 
I Operator control communication area 
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Storage Mapping (Part 2 of 2) 

DCF TRANSLATE TABLE ARRAY CTTA> 

The current DCF structure allows defiming three TTA modes: 
(changes from previous mode are flagged with a '*') 

1. MOSS mode: the TTA mode when DCF receives 
the control from MOSS, and returns to it. 
(note that the console requires this mode) 

2. DCF 

I I 
I L I 
I E I 
I v I 
I E I 
I L I 
I I 

I 
I 
I L 
I E 
I v 
I E 
I L 
I 

mode: the TTA mode required by DCM to allow 
-all the DCM overlays parts and IFT 

sections loading, in MOSS. 

r 
I 

0 I 1 
2 I 
3 I 
4 I 
5 I 
6 I 7 

-the activation of the DCF code 
previously loaded. 

4K block number 

0 1 2 3 4 5 6 7 8 9 A 

0 1 2 3 4 D E F 18 19 lA 
0 1 2 3 4 D E F 18 19 lA 
. . 2 3 4 11 12 . 18 19 lA . . 2 3 4 . . F 18 19 lA 
B . 2 3 4 D E F 18 19 lA 

10 1 2 3 4 15 16 17 18 19 lA 
13 7 2 3 4 5 6 A 18 19 lA 

B c 2 3 4 15lE16lE17lE 18 19 lA 

B c 
lB lC 
lB lC 
lB lC 
lB lC 
lB lC 
lB lC 
lB lC 
lB lC 

D E F 

10 lE 14 
lD lE 14 
10 lE 14 
lD 1E 14 
lD lE lF* 
lD 1 E 1 FlE 
lD lE 14 
lD 1 E 1 FlE 

mode: the TTA mode required by IFTs when 
they have the control (access to panel MIOC 
common adapter microcod~ and interrupt 
handler microcode level 4; i.e, MOSS code). 

4K Block Humber 

0 1 2 3 4 5 6 7 8 9 A B c D E F 

0 0 1 2 3 4 D E F 18 19 lA lB lC lD lE 1 FlE 
1 0 1 2 3 4 D E F 18 19 lA lB lC lD lE lFlE 
2 . . 2 3 4 11 12 18 19 lA lB lC lD lE 14 
3 . . 2 3 4 . . F 18 19 lA lB lC 1D lE 14 
4 B . 2 3 4 D E F 18 19 lA lB lC lD 1E 1 F* 
5 10 1 2 3 4 15 16 17 18 19 lA lB lC 1D lE 1 F* 
6 13 7 2 3 4 5 6 A 18 19 lA lB lC lD lE 14 
7 B c 2 3 4 DlE ElE17 18 19 lA lB lC 1D lE 1 FlE 
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DCF Loading map 

15000 5000 DCM nucleus overlay 1 I 
I (overlay areas) 
I 

5900 DCM nucleus overlay 2 I 
16000 I 

+ 
6600 spare for DCM microcode 

==> restriction : no operator control 
17000 access. 

18000 8000 DCF tables (root) 

19000 
9100 DCF nucleus (root) 

3727 PS nucleus (root) 
lAOOO 

A200 3727 presentation services 
or DCM customization 

ABDO Diskette, MIOC, CP presentation services 
lBOOO (overlay areas) 

+ 
B400 command 

processor 
lCOOO MOSS - MOSS. 

(overlay area) 
+ 

lDOOO DODO transient buff I SST tables 
for CCU IFT (transient) 

running I 
0600 in MOSS. I Transient 

I processes 
lEOOO EOOO transient buffl cccu i. nit, 

in MOSS for I SST tables) 
IFT running I or 

in CCU. I trans.buffer 
lFOOO I in MOSS for 

I IFT running 
I in TSS . 



Communication Between MOSS and NCP/EP (Part 1 of 2) 

The control panel functions of the 370X 
communication controllers are performed on 
the 3725 using the 3727 operator console 
and applications in MOSS. 

Two of these MOSS applications, elementary 
data exchange CEDE) and CCU control 
program procedures, provide the communi
cations to the HCP and EP control panel 
routines. 

The elementary data exchange provides a 
high level operator communications that 
replaces the manual control panel oper
ations of earlier machines: 

• Setting the control panel storage 
address/register data switches. 

• Setting the control panel 
display/function select switch. 

• Pressing the CCU level 3 panel inter
rupt button as used in the 370X commu
nications controllers. 

The CCU control program procedures provide 
a high level operator communications to 
create, catalog, display, and run proce
dures. These procedures consist of EDE 
statements and control statements to 
control the sequencing of the EDE state
ments. 

The MIOC support provides basic functions 
to communicate with the CCU and the MIOC 
card. These functions can be classified• 
as follows: 

• Read/write MIOC registers 

• Read/write CCU LSRs 

• Read/write CCU RAM 

• Execute read/write IOH on IOC bus 

• Execute CCU ROS operations. 

This physical support is used by several 
logical functions: 

• 

• 

CCU machine status display, to show 
the state of the CCU. 

CCU functions, to provide CCU panel 
functions to the operator. 

• TSS functions Call communications to 
or from the scanners must go on the 
IOC bus, through the CCU). 

• CCU control program/host request Cthe 
logical protocol of mailbox exchange 
is based on the physical MIOC 
support). 

• Diagnostic control facilities to 
communicate with the command processor 
loaded in the CCU or scanner. 

• CCU diagnostics during CCU testing. 

CCU CONTROL PROGRAM/MOSS COMMUNICATIONS 

Mailbox Descrietion 

The HCP/EP and the MOSS communicate 
through CCU storage areas called mail
boxes. These mailboxes are located in the 
2K storage area reserved for MOSS use. 

CCU Storage 

(192 spare bytes) 

HCP in mailbox CMOSS 
C32 bytes) 

HCP out mailbox CCCU 
(32 bytes) 

to CCU) 

to MOSS) 

X'yxFFFF' 
X'yxFF40' 

MOSS to scanner communication 

X'yxFF3F' 

X'yxFF20' 

X'yxFFlF' 

X'yxFFOO' 

X'yxFEFF' 

X'yxF900' 

X'yxF8FF' 

X'yxF800' 

area (1536 bytes) 

Scanner mailboxes (16 x 16) 
(256 bytes) 

Top of non-reserved storage X'yxF7FF' 

Where: yx = 07 for 512 systems 
OB for 768 systems 
OF for 1024 systems 
17 for 1536 systems 
IF for 2048 systems 
27 for 2560 systems 
2F for 3072 systems 

For a detailed description of the mailbox 
contents, see 3725 Principles of Opera
tion, GA33-0013. 

CCU TO MOSS COMMUNICATION COUT MAILBOX> 

The out mailbox is used to pass requests 
from the HCP/EP to the MOSS and for the 
MOSS to post the status response. 

Exchange Procech~_r:g 

CCU Control Program 

~ MOSS Microcode 

CCU Storage ~ 
0 Fill in Mailbox 

Out Mailbox 

0 Interrupt MOSS 
on Level 4 
(Output X'76' with + bits 0, 3 on) 

0 Read Mailbox 

8 Answer in 
Mailbox 

Out Mailbox 

0 Interrupt CCU 
on Level 4 
(bit 4 on in 
MOSS-to-CCU 
Status Reg. I 

0 Read Response 
in Mailbox 

Chap tor 14. 

MOSS TO CCU COMMUNICATION CIN MAILBOX> 

The in mailbox is used to pass MOSS 
requests to the HCP/EP and for the HCP/EP 
for to post status response. 

Exchange Procedure 

CCU Control Program 

~ MOSS Microcode 

CCU Storage ~ 

8 Fill in Mailbox 

In Mailbox ._J 

0 Interrupt CCU 
on Level 4 
(bit 3 on in 
MOSS-to-CCU 

0 Read Mailbox 
Status Reg.) 

0 Answer in 
Mailbox 

L In Mailbox 

0 Interrupt MOSS 
on Level 4 
(Output X'76' with 
bits 0, 3 on) 

© Read Response 
in Mailbox 
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Communication Between MOSS and NCP/EP (Part 2 of 2) 

EXCHANGE TIMEOUTS SENSE CODES 

The requestor fills in its mailbox and 
then posts an interrupt to the receiver. 
The receiver grants the interrupt, decode~ 
the mailbox contents, posts a status in 
the mailbox, and interrupts the requestor. 
Throughout this time, the mailbox is busy 
to the requestor. A timer is used to 
provide a protection against requests that 
are not answered. 

On the HCP side, if a timeout occurs C3 
seconds), the MOSS is considered down and 
an alert is sent to the host. 

On the MOSS side, if a timeout occurs (3 
seconds), a return code is passed to the 
requesting application to signal this 
situation. In this case HCP/EP is prob
ably down and operator intervention may be 
required. 

MAILBOX COMMANDS 

The following table shows the commands 
exchanged between the MOSS and the CCU, 
and in which function they are involved. 

Hex Mailbox HCP Out Commands Function Mailbox HCP In Commands 

42 Roll in saved storage CLOP Scanner IML complete 

41 Control program loaded CLOP Roll in complete 

23 Control prog parameter In it Ctr! prog parameter saved 

24 Request hardware CDS !nit CDS information available 

25 Ctrl prog init complete 

06 Transfer PIU Normal Transfer PIU 
. REQMS request from HCP . REQMS/RECFMS response 
. Dump storage request . RECFMS unsoll. reply 

. Dump storage response 

07 HCP/EP BER transfer Normal Wrap test request 

08 Buffers now available Normal Connect scanner 

09 Wrap test results Normal Request buffer 

oc Time/date valid Normal Free buffer 

MOSS off! i ne 

MOSS online 

Hex 

Cl 

C2 

A3 

A4 

86 

89 

8D 

8E 

8F 

90 

91 

The following sense codes are used to 
return negative responses to the host: 

0809 - Mode Inconsistency 

The SHA request cannot be processed 
because the file that contains the 
requested data is empty. The MOSS returns 
this sense code on a DISPSTOR or a REQMS 
request when the dump file or the CIL is 
empty. 

0812 - Insufficient Resource 

This sense code is used in the following 
cases: 

• Unable to queue SHA Request: MOSS has 
acknowledged negatively a PIU Transfer 
C06), and HCP has sent a negative 
response to the host. 

• The MOSS resources temporarily not 
available. MOSS cannot process the 
SHA request because of a lack of 
resource access such as diskette or 
storage. 

081C - Request not Executable 

• MOSS down/MOSS offline: this sense 
code is used by HCP to respond to the 
host that has sent a request to the 
MOSS while it is not operational. 

• Disk I/O error: this sense code is 
used by the MOSS when a not retriable 
diskette I/O error occurs during the 
processing of a SHA PIU that needs to 
access the MOSS diskette. 

10t5 - Parameter Error 

• End of File encountered during the 
transfer of Dump File. This sense 
code is used by MOSS to indicate to 
the Host which has sent a request of 
DISPSTOR that the transfer of Dump 
File is completed. 

MAILBOX STATUS 

This is used to report status of request transfer, 

1 ... Accepted 
. 1 .. Rejected (never alone) 
1 ... 1 ... Keep buffer 
1 ... . 1 .. Free buff er 
. 1 .. 1 ... Buffer not available 
. 1 .. . 1 •. Function not supported 
. 1 .. . . 1 . Invalid command 
. 1 .. . .. 1 MOSS down or offline 
. 1 .. 1 ... Invalid parameters 
. 1 .. . .. 1 Unable to queue SHA request 

as follows: 

MOSS HCP EP 

x x x 
x x x 
x 
x 

x x 
x 

x x x 
x x 

x x x 
x 
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Scanner /MOSS Communication 

Communication between the MOSS and a scan
ner uses a dedicated area located in the 
upper part of the CCU storage, called 
"Mailbox". 

In all circumstances the scanners are 
subordinate to the MOSS and therefore 
cannot initiate any unexpected action. 

The scanner communication area contains a 
number of control blocks, one for each 
scanner. 

Each control block contains entries for 
the command, the response, the data point
er, and the count. 

1. The MOSS initializes the scanner 
block 

2. The MOSS forces Cthrough the MIOC> a 
PIO to the communication scanner 
processor CCSP) that indicate a MOSS 
operation. 

3. Information is given in the PIO CRl, 
R2) or read from the control block 
via cycle steal by CSP. 

4. The CSP stores the requested data in 
the communication area at the appro
priate address via cycle steal. 

5. The CSP sets the scanner control 
block fields and interrupts the MOSS 
on L4. An additional line in the IOC 
bus cable is used for this purpose. 

SCANNER COMMUNICATION AREA COMMANDS 

Here is the list of the commands the MOSS 
sends to a scanner. 

Command Command description 
in hex 

02 Dump Registers * ) 

06 Address Compare Reset ) no data 
08 Snap Shot Stop ) 

09 Initialization * )in mailbox 
OB Scanner Stop ) 
DC Scanner Go )with these 
OE Checkpoint Trace On ) 

OF Checkpoint Trace Off ) commands 

41 IPL * 42 Dump Control Store * 
43 Display Immediate )commands 
44 Alter Immediate )that use 
63 Display Delayed )mailbox 
64 Alter Delayed ) 

85 Adderss Compare Set )see note 
87 Snap Shot Start )see note 

* Commands initiated by ROS 

!:!Jt!fil Commands "85" or "87" may be pend
ing on a scanner together with commands 
"63" or "64". 
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Detection of MOSS Errors 
HARDWARE CHECKING 

Errors detected by the MOSS processor are 
reported via the MCPC register bits. or 
bit 0 of the IOIRR register. 

Errors detected by the adapters are 
reported via the specific IOIRR register 
bits. 

The error type is posted in the basic 
status register of each adapter. 

Machine Check/Program Check Register 

Bit Functions 

0 I1ibound data parity error on 
read 

1 PIO timeout 
2 Storage data parity error on 

read 
3 Program check 
4 
s 
6 
7 

l/O 

Any bit set in the MCPC register cause~ a 
level 0 interrupt to the processor. 

I/O Interrupt Request Register CIOIRR> 

Bit Functions 

0 1. MOSS IML 
2. Errors 

1 1. Errors, 
2. CCU high level requests 
3. Timer 

2 (not used) 

3 Console and CCA 
1. Operation 
2. Errors 

4 1. CCU low level requests 
2. Scanners Requests 

5 Diskette and DAC card 
1. Operations 
2. Errors 

6 Supervisory 
7 Back level 

Bit 0: MOSS Errors 

This bit is set when one of the following 
occurs: 

• Write storage violation (from MMC 
status register) 

• Translate table array parity error 
(from MMC status register) 

• CCU communication parity error Cfrom 
MCC> 

• MIOC communication parity error (from 
MCC) 

• CCU 30-second timeout (from MCC) 

SOFTWARE CHECKING 

Software checking, performed by the MOSS 
microcode, consists of verifying the 
consistency of the data exchanged between 
the different components: applications, 
supervisor, or adapter processors, or 
within each component itself. It also 
consists of integrating the elementary 
errors on each component (counts and 
thresholds) before deciding that the 
corresponding component is out of service. 
These errors are reported on level O. 
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DC Voltages and Tolerances at Board Pin 

Vdc Vmin Vmax Ripple (max) 

-12.0 -10.92 -13.20 0.45V p-p 

-8.5 -7.73 -9.35 0.25V p-p 

-5.0 -4.55 -5.50 0.15V p-p 

-4.3 -4.19 -4.48 0.07V p-p 

-1.5 -1.48 -1.56 0.03V p-p 

+5.0 +4.55 +5.50 0.20V p-p 
CNote 1) 

+5.0 +4. 75 +5.25 0 .13V p-p 

+8.5 +7.73 +9.35 0.35V p-p 

+12.0 +10.92 +13.20 0.40V p-p 

+12.0 +11. 40 +13.20 0.40V p-p 
CNote 2) 

+24.0 +21.00 +27.60 0.30V p-p 

Notes: 

1. 02-PS7 only 
2. Ol-PS4 only 



Board and Bus Organization 

4-------------3725 Model 

OR 

MMB (01A-A1) 
Common to Models 1 and 2 

Adapter 

MPC MCC 

MMC 

SCTL 
ME Ms 

ECC 

CCU to Storage Bus 
Cables(Z) through Q]} 

CCUB (01A·A2l 
Common to Models 1 and 2 

u 
0 CCU 

CLAB1 (01A·A3) 

CS1 FES 
·1 

BSMI 

MIOC 

LI Cs 

;i: 
0 1-----.1.-----..:._-----1 
a: CA1 

0 (When no Gate 01B) 

r--

8 
When no 
C2LB2 

C2LB (01A·A3) 

CS1 - FES 
·1 

LI Cs 

::> 
0 1------.1.------'------I 
a: CA1 

CA2 

~ (When no 3726) 

LAB Pos 3 (01 B·A1) 

css FES 

r:> ·1 
> 
0 
c:: 

CS6 FES 
·2 

(See Note 2) 

CLAB2 (01 B·A2) 

N 

:> 
0 
c:: 

CS3 FES 
·1 

CA2 

Primary I OC Bus 
CablesQ)@@ 
(See Note 11 

LI Cs 

LI Cs 

LI Cs 

(With CCUB and MMB)------_.. 

I I LAB Pos 3 (01B·A1) (See Note 

lq:i ~ CS5 
FES LI Cs 
·1 

I ~ 1------+------+------1 

CS6 FES I ·2 
LI Cs 

I 
I 
I 
I 
I 

Primary IOC Bus I 
CablesQ)@ @(See Note 1 I 

C2LB2 (01B·A2) I 
CS3 FES 

LI Cs 

CA3 

CA4 

CAB (02C·A 1) LAB Pos 6 (02A·A 1) 

'o:t 

:> 
0 
c:: 

0 
<( 

> 
0 
c:: 

-. 

CA3 

CA4 
0 

:> 
0 

CAS ,.-

CA6 

Secondary IOC Bus 
Cables@@@ 
(See Note 1) 

Lt) 

> 
0 
a: 

LAB 

to 

::> 
0 
c:: 

LAB 

,... 

CS11 FES LI Cs 
.1 

CS12 FES 
LIC.s 

·2 

(See Note 2) 

Pos 5 (02A·A2) LAB 

CS9 FES LI Cs 
·1 en 

::> 
0 

CS10 FES LI Cs 
a: 

·2 

(See Note 2) 

Pos 4 (02A·A3) LAB 

CS7 FES LI Cs 
·1 00 

(When no Gate 02B) [2]- - - ::> 
0 
a: 

FES 

::> 
0 
c:: 

CSB LI Cs 
·2 

(See Note 2) 

Legend: 0 Bus Terminator (BUSTEAM) 

Note 1: See page 4-070 for cable card connector identification. 

Note 2: LAB Pos 3 to 8 organization If LAB type C installed (TAAi 

LAB Pos. 3 to 8 

I 
> 

TAM Tl Cs 

0 1------~_.___,,__ __ --t 
a: 

cs FES 

-1 
LI Cs 

Pos 8 (02B•A2) 

CS15 FES 
LI Cs 

·1 

CS16 FES 
·2 

LI Cs 

(See Note 21 

Pos 7 (02B-A3) 

CS13 
FES 
·1 

LI Cs 

FES 
CS14 

·2 
LICs 

(See Note 2) 
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MOSS Troubleshooting Techniques 

INTRODUCTION 

Notes: 

1. Conditions outside the MOSS may cause failures which appear as MOSS fail
ures. These outside conditions may be isolated using the MOSS isolation 
procedure on page 14-810. 

2. For failures while running routines AAxx CCCU Diagnostics), see page 
14-880 onward. 

A MOSS initialization proceeds in IML steps. Each step tests certain logic 
areas of the MOSS and indicates successful completion by a hexa display value 
(displays FOO thru FOA). Some of the displays are not visible due to the 
speed of successful completion. See page 14-011 for a diagram of MOSS and its 
interconnections. Refer to page 6-070 for a description of the functional 
areas of the MOSS tested during each !ML step. Note that the functional area 
must be successfully tested before the hexa display will indicate completion 
of that step. For example, the !ML/IPL Decode and the CPA Test must success
fully complete before FOl is displayed. The following areas of the MOSS trou
bleshooting section are available for problem determination by MOSS !ML step 
and error codes: 

3725/3726 Maintenance Information Manual 

IML Step Possible Display Procedures used Details 
Codes on page: 

MOSS Clocking 14-810 
Power On/Machine Reset Checks 14-820 

Prior to FOO None Blank Display Checks 14-824 
Display Code is other than X'FOl' 14-821 
(including blank) 

EEl thru EEA See CA Troubleshooting section 12-800 

After FOO but E60 thru E66 Display code is other than X'FOl' 14-821 
prior to FOl (including blank) 

Blank Display Display Code is other than X'F01' 14-821 
(including blank) 
MOSS clocking 14-810 

After FOl but E80 thru E82 No procedure is available. This 
prior to F03 Blank Display is an internal MPC card storage -

test. 

After F03 but ECl thru ECF PIO bus checking 14-830 
prior to F04 

After F04 but EAX thru EBX Permanent Interrupt after reset 14-850 
prior to FOS 

E70 thru E75 Diskette drive bus errors 14-860 

For errors incurred after F05 but prior to F07, use the PIO Bus Checking 
section page 1,-830. Error codes may vary. The suspected failing condition 
must be determ1ned from the MIM2 data and the !ML Step description on page 
6-070. 

After F07 but prior to F08, use the section called 'Console Signals' page 
14-831. 

After F08 but prior to FOA, use the same information as for after F05 but 
prior to F07 (page 14-830). 

14-800 



MOSS Isolation and Clocking Checks 

MOSS ISOLATION 

The MOSS can operate as a stand-alone subsystem by disconnecting the CCU and 
the channel adapters. This must be done with the function select switch in 
the maintenance mode, using the service diskette. 

Notes: 

1. A hexadecimal display of FEF indicates a successful MOSS IML. 

2. A hexadecimal display of E29 indicates that the function select switch 
was not positioned in the maintenance mode. 

The CCU may be disconnected by: 

• Unplugging connector 01A-A2V2 or connectors OlA-AlZG and OlA-AlZH 

• 
• 

Inserting a jumper between 01A-A1V2J05 and ground . 

Resetting the CAs with the following jumpers: 

01A-A3A2M12 and ground on CLAB-1 

01B-A2A2Ml2 and ground on CLAB-2 

02C-AlX2M12 and ground on CAB. 

The channel adapters may be disconnected by: 

• 

• 

Unplugging the cable at OlA-AlYE to disconnect channel adapters 3 through 
6. 

Unplugging the cable at OlA-AlYF to disconnect channel adapters 1 and 2 . 

CLOCKING CHECKS 

The MPC card contains its own 8MHz clock; it generates two clock signals: Cl 
CLK and C2 CLK which can be scoped at pins OlA-AlT2Z06 and OlA-AlT2Y29 respec
tively. The signals have the following form: 

l<-0.95us ->! 
Cl CLK DlA-AlT2Z06 

C2 CLK 01A-AlT2Y29 ~ 

200ns/Div 

5V/Div 

Signals are 
approximately 

+5V 

Note: Multiple traces (appearing as jitter) is normal, and is caused by clock 
assymmetry. 

The ACLK card provides a pulse every 15 microseconds (see page 5-052J. It is 
used by the MCC to test for a CCU timeout. If no answer is received from the 
CCU in reply to a 'read strobe' or a 'write strobe' request from the MOSS 
within 30 to 60 microseconds, the MCC card generates a level 0 interrupt to 
the MOSS processor. Refer to page 14-030 for the MCC status register bit 1 
CCCU Interconnect Timeout). 

The ACLK card also provides a pulse every 100 milliseconds Cscopable at pin 
OlA-AlX4Jl2), which is used by: 

• The MCC card which generates a level 1 interrupt to the MOSS processor. 
The MOSS microcode uses it to define various ~imers. 

• The CPA card in conjunction with the start switch to generate the start 
condition. 

Note: on an operational machine, the microcode timer can be checked using 
the time and date feature (Request Q). 
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Code Other Than X'FO 1' (Part 1 of 2) 

MOSS COMPLETELY DOWN 

POWER OH/MACHINE RESET CHECKS 

This section assumes that the MOSS is completely down, and that the hexa 
display never reaches X'FOl', being either blank or displaying other digits. 

After power on, or after pressing 'Start', the sequence of events should be as 
follows: 

Power on I Start CMOSS Reset)! 

V 6 seconds V 4 seconds 10 seconds ---> 
1-----------1-~~~~~1---------~ 

A X'blank' A 

Reset occurs here _J I 
and 'MOSS Inoperative' I 
lamp lights I 

I 
'Message' lamp lights here (see note) 

Power On/Reset Signal (see page 6-050): 

Start Signal: 

+ = +3.2 v 
- = ov 

X'FOl' 

01A-A1U2B08 

01A-AlU2B04 

Note: refer to the section 'Display Reaches X'FOl' but MESSAGE Lamp does not 
Light' for further details. 

If the display never reaches the X'FOl' stage (10 seconds), there are two 
possibilities: 

1. Display is blank or has digits other than X'FOl'. 

2. The machine reset signals should not be permanently active. Refer to 
page 6-050 for the routing of this signal. 
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BLANK DISPLAY CHECKS 

Note: for additional possible causes of a blank display, see the section 
'Display is other than X'F01' <Including Blank)'. 

1. Static Display Test 

Remove the crossover from the CPA card and then remove the CPA card from 
the MOSS board C01A-A1U2); the display should indicate 'FFF'. If the 
'FFF' indication is not obtained, remove the display cable (17) from the 
MOSS board at position OlA-AlYQ (see page 4-070). If the 'FFF' indi
cation is still not obtained, the YQ cable or the control panel board is 
faulty and must be repaired. Check also the power supplies on the MMB 
board, using pages 4-040 onwards. Loose connections between the MMB and 
the control panel may also be suspected. 

2. Static Address Bus Test 

14-820 

Note: the MPC, MMC, and DAC address bus pin locations are listed in this 
chapter under the heading 'MOSS PIO Bus and Internal Signal Routing'. 

The add~ess bus at the MPC output is not gated as the PIO bus; when a 
blank display occurs, the address bus levels should be checked: 

Bits 0 through 15 may be pulsed, but should !lfil!..fil:. be continuously minus 
(approximately ground level). 

The address bus is distributed only to the MMC and DAC cards; if a prob
lem occurs, these cards may be unplugged (after power off) to locate the 
source of the fault. Check also the real address bits 3 through 6 coming 
from the MMC card; they should be the image of address bits 0 through 3. 



Code Other Than X'F01' (Part 2 of 2) 

DISPLAY IS OTHER THAN X'FOl' <INCLUDING BLANK> 

If the display never reaches X'FOl', it is looping on a display error, and the 
display mechanism between cards MPC and CPA can be suspected. The display 
mechanism uses five lines in the Wand X crossover connectors between the two 
cards, as follows: 

MPC I -Serial Data Out CPA 
Card IW13 W13->l Card 

-Serial Control Clock Out 
OlA- IW12 W12->l OlA-
A1T2 -Serial Data Clock Out A1U2 

IW33 W33->l 

~ -s •• ;.1 Data In 
r<-X28 X28=U -Serial Clock In 
r<-X08 X08 

Using the three output lines, the display data is sent to the CPA card in 
serial form, and then returned, still in serial form, to the MPC card using 
the two return lines. The transmitted and received patterns are compared, and 
the MPC loops if the two patterns are not equal. 

Signals are present on all 5 lines when: 

1. the display value is being updated 

2. there is a loop on display caused by an unequal compare of transmitted 
and received patterns. 

3. All five lines are at +SV when inactive, and approximately at ground 
level when active. 

DISPLAY REACHES X'F01' BUT MESSAGE LAMP DOES NOT LIGHT 

When 'Power On/Reset' is pressed, and the microcode reaches X'FOl', the 
message lamp should light; if it does not, the crossover connection between 
the MPC and the CPA cards may be faulty (-Short 6 signal) or the connection to 
the Panel (+Message signal): · 

Signal OlA-Al MPC I CPA J Connector YHIE 

-Short 6 ---T2X13-------U2X13 
+Message ---------------U2D09--------X1A08 

IE Cable 16 - see page 4-083. 
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PIO Bus Checking (Part 1 of 2) 

INTRODUCTION 

This section describes three procedures for checking out the MOSS PIO bus. 
These are static checking, reduced configuration, and loop on error. Prior to 
hex display F03, the ROS code within the MOSS checks out the MOSS processor 
with its attached adapters isolated, that is, the MOSS PIO bus is disabled 
(see page 6-070). After hex display F03 these adapters <MMC, DAC, CCA, and 
MCC cards) are connected to the MOSS processor by activating the MOSS PIO bus 
(sea page 14-012). The scope points referred to in this section are listed in 
this chapter under the heading 'MOSS PIO Bus and Internal Signal Routing' on 
page 14-835. 

STATIC CHECKING 

If the display is not blinking, the PIO Bus could be failing and causing an 
unrecoverable error. The PIO bus can be checked in a static condition by 
installing the following jumpers: 

• 
• 

01A-A1U2B09 to ground to force a permanent reset. 

01A-A1T2X11 to 01A-A1P2Y28 to enable the PIO bus. 

The following signals on the bus should be at +5 V: 

Address bits 0 through 15 
Real address bits 3 through 6 
Data 0 through 7 and P 
I/O, TA, TC, and TD tags 
IOIRR bits 0 through 7 (interrupt bits) 

MOSS REDUCED CONFIGURATION 

This approach strips down the MOSS to the minimum configuration that can work 
by physically removing everything else. 

The minimum configuration consists of the following: 

• The MPC card, OlA-AlT2 <without the pluggable module MMM24). Refer to 
Chapter 5 for MPC card and MMM24 module removal. 

• The CPA card, 01A-A1U2. 

• The MROS card, 01A-A1U4, if installed. 

• The hexadecimal display indicators. 
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.H9.bu. top crossovers must be installed. 

The following module or cards are not required in the minimum configuration 
and should be removed: 

• The module MMM24 on the MPC card, 01A-A1T2 

• The ACLK card, 01A-A1X4 

• The DAC card, 01A-A1R2 

• The MMC card, 01A-AlS2 

• The MCC card, 01A-A1V2 

• The CCA card, 01A-A1W2 

To avoid a blank display when the MMC (S2) card is removed, the following 
jumpers must be installed on the MPC <T2) card. 

01A-A1T2Z04 to Z24 
01A-AlT2Z05 to Z25 
01A-AlT2Z10 to Z30 
01A-A1T2Z11 to Z31 

Pressing 'Power On/Reset' causes the ROS checkout of the MOSS to start. The 
function 'Start' cannot be used because it requires that the ACLK card be 
installed. 

The display should indicate X'E82'; if this indication is not obtained, even 
the minimum configuration is failing. 

14-830 

If the X'E82' indication is obtained, the minimum configuration may be assumed 
to be working. It is now possible to start rebuilding the MOSS by adding one 
or more cards at a time. 



PIO Bus Checking (Part 2 of 2) 

The chart below gives the expected hex display with specific cards removed: 

Hex display Card(s) removed 

ECO Note 1 
ECl DAC 
EC2 CCA 
EC3 CCA+DAC 
EC6 MCC or MCC+CCA <Note 2> 
EC7 MCC+DAC or MCC+DAC+CCA 
EC8 * MMC 
EC9 * MMC+DAC 
ECA * MMC+CCA 
ECB * MMC+CCA+DAC 
ECE * MMC+MCC or MMC+MCC+CCA CNote 2) 
ECF * MMC+MCC+DAC or MMC+MCC+DAC+CCA CHote 2> 
Blank Note 3 

* To avoid a blank display when the MMC CS2) card is removed, the following 
jumpers must be installed on the MPC CT2> card. 

Notes: 

01A-A1T2Z04 to Z24 
01A-A1T2Z05 to Z25 
01A-A1T2Z10 to Z30 
01A-A1T2Zll to Z31 

1. Hex display ECO occurs when the entire configuration is failing. 

2. MCC card removal gives the same hexadecimal display as MCC+CCA card 
removals. 

3. A blank hex display is unexpected. 

LOOP ON ERROR 

Natural failures on the MMC, MCC, CCA, and DAC cards will produce hex displays 
of ECl thru ECF. The last hex display digit is used by the moss checkout 
routines to indicate the suspected failing card(s). Each card has an assigned 
binary weight as shown in the chart below. These weights are additive to form 
the last hex display digit. 

Card Weight 

MMC 8 
MCC 4 
CCA 2 
DAC 1 

If the display indicates X'ECl' through X'ECF', inserting a jumper between pin 
01A-A1U2J10 of the CPA card and ground causes the ROS diagnostic to loop on 
the entire routine. CThe display stops flashing and becomes steady). The 
whole routine is run and tests a certain number of functions as shown in the 
table below. Each test is preceded by an instruction which generates a nega
tive sync pulse of 5.Sus duration at pin 01A-A1T2U12. 

Any error on these tests causes a machine check C-MCHK at pin 01A-A1T2U13), or 
an IOIRR bit 0 at pin 01A-A1T2Y27 or 01A-A1S2Y27. Counting the sync pulses 
and noting the position of the machine check quickly indicates the failing 
function. 

Sync pulse Test 

1 Enable PIO bus (adapter write) 
2 Read address X'FFFF' (storage address test: page 14-840) 
3 Read address X'OOOO' (storage address test: page 14-840) 
4 Sense MCC (adapter read) 
5 Sense CCA (adapter read) 

l 6 Sense DAC (adapter read) 
7 Sense Communication Adapter (adapter read) (Note 4> 

Notes: 

1. For troubleshooting intermittent errors, a permanent error may be forced 
Cto cause looping) by removing an adapter card Cfor example, the CCA 
card). 

2. When performing a 'Start' or 'Power On/Reset' with OlA-AlU2J10 jumpered 
to ground, the display will show E61. The jumper must be put on after 
the ECl through ECF display. 

3. Refer to timing charts. 

4. Communication Adapter on DFA card, not used in 3725. 

CONSOLE SIGNALS 

The consale signals may be scoped while running the Console Link test. 
Install the wrap block CP/N 2667737) in position 1 as shown on page 6-040. 
The EIA break out box may be helpful. See page 4-083 for other pin locations. 
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PIO Bus Signal Routing (Part 1 of 2) 

In the diagrams which follow, the symbols have the following meaning: 

I = Card input signal p;n 
0 = Card output signal pin 
V = Voltage pin 

Addresses 0-15 = MOSS internal storage addresses 

The MOSS PIO Bus has the following signals: 

Data 0-7 and P 

IO Tag 

Parity Valid 

TA Tag 

TC Tag 

TD Tag 

Valid Byte Tag 

Write 

Reset 
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PIO Bus Signal Routing (Part 2 of 2) 

Board location OlA-Al 

Signal Name R s T u v w 
OlA-Al DAC MMC MPC CPA MCC CCA 

-ADDRESS 0 0 _2Z24- I -2Z24- 0 _2Z24 
-ADDRESS 1 0 2Z25- I - 2Z25- 0 -2Z25 
-ADDRESS 2 0 :2z30- I 2Z30- 0 - 2Z30 
-ADDRESS 3 0 _2Z31- I :2z31- 0 2Z31 
-ADDRESS 4 0 _2Z32- I _2Z32- 0:2z32 
-ADDRESS 5 0_2z12- I_2Z12- 0_2z12 
-ADDRESS 6 0 _2Z33- I _2Z33- o_ 2Z33 
-ADDRESS 7 0_2Zl3- I -2Zl3- 0 - 2Zl3 
-ADDRESS 8 0 _2Z23- I -2Z23- 0 -2Z23 
-ADDRESS 9 0 2Z03- I 2Z03- 0 2Z03 
-ADDRESS 10 0 :2z22- 1:2z22- 0:2Z22 
-ADDRESS 11 0 _2zo2- I_2Z02- 0 2Z02 
-ADDRESS 12 0 _2Y33- I_2Y33- 0:2y33 
-ADDRESS 13 0 _2Yl3- I_2Yl3- 0 _2Yl3 
-ADDRESS 14 0_2Y32- I_2Y32- 0 2Y32 
-ADDRESS 15 0 _2Y12- I _2Yl2- 0 :2n2 
-B CLOCK I _4Bl2- ------- 0_4Bl2 
-c CLOCK I 4Dl2- ------- 0_4Dl2 --Cl CLK ------- ------- I 2Z06 ------- ------- 0:2z26 
-C2 CLK ------- I 2Y29- 0_2Y29 --C2 CLK ws ------- ------- 0 _5D05 I_3Dl2 
-DATA p 0 _4B07- 0 4807- 0 4B07 ------ I_5B12 - -------- ------- ------ ------ 0_3Dl3 I_2B02 

------- ------- ------ ------ ------ 0_3Bl2 
-DATA 0 0 4B02- 0 4B02- 0 4B02 ------ I_5B02 - - -------- ------- ------ ------ 0_3B09 !_3802 ------- ------- ------ ------ ------ 0_3809 
-DATA 1 0 4D02- 0_4D02- 0 4D02 ------ !_5803 - -------- ------- ------ ------ 0_3810 I_3D02 

------- ------- ------ ------ ------ 0 3D06 
-DATA 2 0 _4803- 0 _4803- 0_4B03 I 5804 -------------- ------- ------ ------ 0:3812 I_2Dl0 

------- ------- ------ ------ ------ 0_3807 
-DATA 3 0 4804- 0 _4B04- 0 4804 ------ 1_5805 - -------- ------- ------ ------ 0 3813 !_3808 -------- ------- ------ ------ ------ 0 _3D07 
-DATA 4 0 4D04- 0 _.\D04- 0 4D04 ------ 1_5807 - -------- ------- ------ ------ 0_3D09 1_3810 ------- ------- ------ ------ ------ 0 _3D04 
-DATA 5 0 _4B05- 0_4805- 0_4B05 ------ I 5808 ------- ------- ------ ------ o:3D10 I_2D09 

------- ------- ------ ------ ------ 0_3Dl0 
-DATA 6 0 _4D05- 0_4D05- 0_4D05 ------ I 5809 ------- ------- ------ ------ o: 3Dll 1_2809 ------- ------- ------ ------ ------ 0 _3Dll 
-DATA 7 0_4D06- 0 4D06- 0 4D06 ------ 1_5810 - -------- ------- ------ ------ 0_3Dl2 I_2D06 ------- ------- ------ ------ ------ 0_3Dl2 

Board location OlA-Al 

Signal Name R s 
OlA-Al DAC MMC 

+DISABLE ------- -------------- -------
+DISABLE OUT I_2Y08- -------
-DMA PARITY I_2Y25- -------
-IO TAG I _4D09- -------
INTERRUPT LVL 0 ------- -------
-IOIRO ------- 0-2Y27-
INTERRUPT LVL 1 ------- -------
-IOIR2 ------- -------
-IOIR3 ------- -------
INTERRUPT LVL 4 ------- -------
-IOIR 5 0 _5D02- -------
-IOIR 6 ------- -------
-IOIR 7 ------- -------
-IRPT ------- I 2Y03-
-MCHK ------- --------
-MEM CYCLE REQ 0 _2Y24- I 2Y24---MEM SEL ------- --------osc UNUSED ------- -------------- -------
-PARITY VALID 0 _4810- -------
-READ GATE I _2Z07- -------------- -------
-REAL AD 3 ------- 0 2Z04---REAL AD 4 ------- 0 2Z05-
-REAL AD 5 ------- -0 2Z10---REAL AD 6 ------- 0 2Zll---REG SEL ------- I 2Y02-
-RESET I _5B05- I - 4813 -------- I 3009--------- -------------- -------
-STOP REQST 0 2Y26- 0 - 2Y26-
-STOPPED I :2v22- I -2Y22-
-TA TAG I _4007- -------
-TC TAG I _4B08- -------
-TD TAG I _4809- -------
-V.8YTE TAG 0 _4Dl0- -------
-WRITE 0 _2Y05- I 2Y05--

T u 
MPC CPA 

I 2Xll -0 2X31 
0 :2Y08 
0_2Y25 
0 4D09 I _2B05 
C3D12 ------
I _2Y27 
I _4011 ------
I 4Dl3 -------I 5802 ------
C5002 ------
I 5B03 -I 5B04 -------I 5004 ------
0 :2Y03 
0 5013 I 2Bl2 - -I 2Y24 
0 =2Y23 
I 3B04 -0 3D04 -I 4810 -------I 2Z07 
0 :2Z27 
I 2Z04 
r:2Zo5 
I 2Zl0 
I :2Z_ll 
0 2Y02 -
I 4B13 -I 3D09 -I 3Dll 0 _2B09 -I 2Y26 -0 2Y22 -0 4007 ------
0 =4808 ------
0 4809 -------I 4010 ------
0 :2Y05 

v 
MCC 

I _5D02 
0 _4Dll 

0 _4D12 
------------
0 _4Dl3 

------
------

0 _5D09 

I _5Dll 

I_5D04 
I 5D05 -I 5006 -0 5010 -

w 
CCA 

I 2804 -

---~---

0 _2807-

--------------

0 _2D07 

I _3005 

I _2D05 
I 2B08 
I :2805 
0 _3803 

unused 

unused 
unused 

See page YZ 500 for the conventions used in this table. 
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MPC Timing Charts 

During cycles with storage access, the clock C2CLK i~ extended to allow time 
for the storage to reply. For this reason, cycles without storage access 
CMSEL inactive) last 950ns, and cycles with storage access CMSEL active) last 
1450ns; this is shown on the following diagrams. Clock -C2CLK is also 
extended during refresh cycles. 

READ COMMAND TIMING CHART 

OlA-AlT2Ul2 -TS (*) 

OlA-AlT2Y29 -C2 CLK 
OlA-AlT2Y23 -MEM SEL 
01A-AlT2Y05 -WRITE 

OlA-AlT2M02 -DATA 0 
OlA-AlT2P09 -IO TAG 
OlA-AlT2P07 -TA TAG 
01A-All2M08 -TC TAG 

OlA-AlT2M09 -TD TAG 
OlA-AlT2PlO -V.BYTE TAG 

<*> trigger scope at the end of this pulse. 

WRITE COMMAND TIMING CHART 

OlA-AlT2Ul2 -TS 00 

OlA-AlT2Y29 -C2 CLK 

01A-A1T2Y23 -MEM SEL 

OlA-AlT2Y05 -WRITE 

01A-A1T2M02 -DATA 0 
OlA-AlT2P09 -IO TAG 
01A-AlT2P07 -TA TAG 
OlA-AlT2M08 -TC TAG 

OlA-AlT2M09 -TD TAG 

OlA-AlT2PlO -V.BYTE TAG 

<*> trigger scope at the end of this pulse. 
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STORAGE ADDRESS TEST 

The storage address test checks the address bits with the memory expansion 
enabled. The program runs on level O, and the MOSS PIO bus is enabled. Two 
tests are performed using a Read command: 

After sync pulse 2, the virtual address FFFF of the read command is 
changed by the MMC to OlFFF. This means that address bits 0-15 and real 
address bit 6 are active. 

After sync pulse 3, the virtual address 0000 of the read command is 
changed by the MMC to 00000. This means that the address bits 0-15 and 
real address bits 3-6 are inactive. 

Refer to page 14-120 for virtual and real address information. 

OlA-AlT2Ul2 

OlA-AlT2Y29 

OlA-AlT2Y23 

01A-AlT2Y05 

OlA-AlT2Z31 
01A-AlT2Zll 

-TS on 

-C2 CLK 

-MEM SEL 

-WRITE 

-ADDRESS 3 
-REAL AD 6 

* Trigger scope at the end of this pulse. 



Permanent Interrupt A ft er Reset 

A permanent interrupt Cthe IOIRR is described on page 14-160) after reset has 
occurred if the hexadecimal display shows X'EAx' or X'EBx' (where x is a digit 
1 through F>. The 3 hexadecimal digits have the following meaning: 

'E' = error 

'A' = error is in IOIRR bits 0 through 3 

'B' = error is in IOIRR bits 4 through 7 

'x' = 4-bit combination of bits 0 through 3 or 4 through 7 

Note: X'EAx' takes precedence over X'EBx'. 

Example. 

If the error indication is X'EBC', the error is in bits 4 and 5. 

IOIR SCOPE POINTS 

Display Interrupt Level MPC I MMC l CCA l MCC l DAC Comments 
or IO IRR bit 

EA8 0 T2J12-------------V2Pll------
T2Y27-S2Y27------------------

EA4 1 T2Pll-------------V2P12------ Note 2 
EA2 2 T2P13------------------------ unused 
EAl 3 T2502-------W2B07------------
EB8 4 T2U02-------------V2P13------
EB4 5 T2S03-------------------R2U02 
EB2 6 T2S04------------------------ unused 
EBl 7 T2U04------------------------ unused 

Notes: 

1. The 'Display' column assumes a single error only. 

2. If there is a permanent level 1 CEA4), check the signals from the CCLK 
and the ACLK at the entry to the MCC card: 

+ CCU clock card check 
+ A clock check 

01A-A1ZGB08 - 01A-A1V2J05 
01A-AlX4G07 - 01A-A1V2J04 

These two lines are not masked, and hold the permanent level 1 interrupt. 
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Diskette Drive Bus Errors (Part 1 of 2) 

See page 14-080 for MOSS/Diskette drive interaction. 

DISK ADAPTER ROS TESTS CX'E70' THROUGH X'E75') 

If the MOSS stops with an X'E70' through X'E75' indication, one of the disk 
adapter microcode tests is failing, as follows: 

Display Meaning 

X'E70' Disk adapter phase 0 test failed 
X'E71' Disk adapter phase 1 test failed 
X'E72' Disk adapter phase 2 test failed 
X' E7 3' Disk adapter phase 3 test failed 
X'E74' Disk adapter phase 4 test failed 
X'E75 Disk adapter phase 5 test failed 

Each phase tests a small number of functions of the disk adapter. Before each 
function test, an instruction is executed that generates a sync pulse on the 
MPC card at pin 01A-A1T2U12 Ca negative-going pulse 5.5us long). When the 
MOSS stops at one of the indications X'E70' through X'E75', inserting a jumper 
between pin OlA-AlU2J10 and ground causes the MOSS to execute a loop from the 
beginning of the phase up to the error; the sync pulses can now be scoped. 
Counting the sync pulses and comparing them against the expected sequences 
given below will indicate the error which occurred by its place in the 
sequence. 

DISK ADAPTER ROS TEST PHASE 0 CX'E70') 

Throughout this test, IOIRR level 0 and MCHK must both be inactive. The test 
checks the disk adapter status register; it generates the following sequence: 

Sync Timing chart 
Pulse Action (page 14-840) 

1 Reset disk adapter status register Adapter write 

2 a. Read the disk adapter sense byte; the line Adapter read 
'Parity Valid' must be active. 

b. loop if a machine check/program check occurs. 

3 Set Machine Check bit in the status register. Adapter write 

4 a. Read Machine Check bit in the status register. Adapter read 
b. loop if the machine check bit is not present 

in the status register. 
c. Reset the disk adapter status register. Adapter write 
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DISK ADAPTER ROS TEST PHASE 1 CX'E71') 

This test checks the level 5 interrupt; it generates the following sequence: 

Sync Timing chart 
Pulse Action (page 14-840) 

1 a. Set 'Enable', 'Op Complete' Cto force a level 5 Adapter write 
interrupt), and 'Head Engage' in status Reg. 

b. Read status register and check expected bits Adapter read 
c. Check that IOI RR level 5 is active. 
d. loop if the expected bits are not correct, or 

if IO IRR level 5 is inactive. 

2 a. Reset the disk adapte.r status register Adapter write 
b. Read the status register and check that all Adapter read 

bi ts are reset 
c. Check that IO IRR level 5 is inactive. 
d. loop if the status bits are not reset, or if 

IO IRR level 5 is active. 

DISK ADAPTER ROS TEST PHASE 2 CX'E72') 

This test checks the disk direct storage access storage address register and 
the data bus; it generates the following sequence: 

Sync Timing chart 
Pulse Action (page 14-840) 

1 a. Write DAC storage address register loi..i. Adapter write 
b. Write DAC storage address register high. Adapter write 

2 a. Read DAC storage address register low; expected Adapter read 
value is X'AA'. 

b. loop if value is not X'AA'. 

3 a. Read DAC storage address register high; expected Adapter read 
value is X' AA'. 

b. loop if value is notX'AA'. 

4 a. Write DAC storage address register low. Adapter write 
b. Write DAC storage address register high. Adapter write 

5 a. Read DAC storage address register low; expected Adapter read 
value is X'55'. 

b. Loop if value is not X'55'. 

6 a. Read DAC storage address register high; expected Adapter read 
value i S X 1 55 I • 

b. loop if value is not X'55'. 
c. Reset DAC storage address register low. Adapter write 
d. Reset DAC storage address register high. Adapter write 
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Diskette Drive Bus Errors (Part 2 of 2) 

DISK ADAPTER ROS TEST PHASE 3 CX'E73') 

This test checks the Sms timer; it generates the following sequence: 

Sync Timing chart 
Pulse Action (page 14-840) 

1 a. Enable Sms timer in adapter status register. Adapter write 
b. Start a 4ms software timer; when it times out, 

check that there is no IOI RR Level 5. 

2 a. Loop if Sms interrupt is already present C IOI RR 
Level 5 active; see page 14-850. 

b. Start a 2ms software timer; when it times out, 
check that IO IRR Level 5 is active. 

Note: this 2ms software timer, in conjunction 
with the 4ms software timer Clb above) gives 
a 6ms timer. 

3 a. Loop 1f 5ms interrupt is not present C IO IRR 
Level 5 st i 11 active>. 

b. Reset the adapter status register. Adapter write 

DISK ADAPTER ROS TEST PHASE 4 CX'E74') 

Hote: refer to chapter 7 for the layout of the diskette and the scoping 
points. 

This test checks that the diskette is ready; it generates the following 
sequence: 

Pulse Action Timing chart 
(page 14-840) 

1 a. Enable index mark interrupt. Adapter write 
b. Reset index mark interrupt, if any. Adapter write 
c. Send a 200 ms ti.mer. 
d. IOI RR bit 5 must be on before timer times out 

Cone revolution of the diskette :: about 166ms). 
e. Check the index mark bit in status register Adapter write 

after level 5. 
f. Reset enable and index mark bit in status Adapter write 

register. 

DISK ADAPTER ROS TEST PHASE 5 CX'E75') 

This test sets the modified frequency modulation bit CMFM) in the sector iden
tifier register; it generates the following sequence: 

Pulse Action Timing chart 
(page 14-840) 

1 a. Set the MFM bit in the sector identifier Adapter write 
register. 

b. Read the sense byte and verify that the MFM Adapter read 
bit is on.). 

c. Loop if the MFM bit is not on. 
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MIOC Bus Connections 

CCU MOSS 

MIOC / -MIOC Address Bus Bit 0 
ZH-D1,1 1-- V2-D05 

Card MIOC Address Bus Bit 1 ZH·D10 1-- V2-D06 
01A-A2U2 MIOC Address Bus Bit 2 ZH·D09 1--1 V2-D07 

MIOC Address Bus Bit 3 ZH-D07 1-- V2-D09 
-MIOC Address Bus Bit 4 ZH·D06 1-- V2-D10 
-MIOC Address Bus Bit 5 ZH·D05 1-- V2·D11 
-MIOC Address Bus Bit Parity ZH-812 1-- V2·D12 

-MIOC Data Bus Bit 0 ZH-813 1-- V2·B09 
MIOC Data Bus Bit 1 ZH-810 1-- V2·B10 

-MIOC Data Bus Bit 2 ZH·B09 1-- V2·B12 
MIOC Data Bus Bit 3 ZH·BOS 1-- V2·B13 
MIOC Data Bus Bit 4 ZH-806 1-- V2-G02 

-MIOC Data Bus Bit 5 ZH-805 1-- V2-G03 
MIOC Data Bus Bit 6 ZH-804 1-- V2-G04 These pins MIOC Data Bus Bit 7 ZH-D02 I- V2-G05 cannot be 

scoped, MIOC Data Bus Bit Parity · ZH·D13 1-- V2-G07 
either on 
the board Scan Inter to MOSS IOC·1 ZG·D13 1-- V2·B07 
or at the 
cable. 

100 ms Pulse ZG-813 ~ V2·U07, X4·G10 The cable 
location is 480 Hz Clock ZG·D11 1-- X4-J13 
01A·A2V2 -15.258 1.1s Pulse ZG·B10 1-- X4-J04 

15.258 µs Pulse ZG·D10 1-- X4-J04 
-tCCU Clock Card Check ZG-808 1-- V2-J05 

Write Strobe ZG·D07 1-- V2-J02 
Write Ack ZG-805 1-- V2·B05 
Read Strobe ZG-806 1-- V2-P02 
Read Ack ZG·D06 1-- V2·B04 
CCU Interface Parity Check ZG·D02 1-- V2-J06 

High Level Interrupt Request from MIOC ZG·B04 I- V2·B02 
Low Level lnterr~t Request from MIOC ZG·D03 1-- V2·B03 

-MOSS Inoperative ZG-005 1-- V2·D13 

+Program Wait ZH·B02 1-- (Note 1) 

Power On Resat ZG·B09 1-- (Note 21 

' 
-Remote Power Off ZG-00 91--1 (Note 3) 

Cables Cards 
01A·A1ZG V2: MCC 

fu!!.u and X4: EIA 

l. To 01A-A1YQD10 via Cable 17. 01A·A1ZH 

2. See page 6-050. 

3. To 01A-A1YQB12 via Cable 18. 



MIOC Bus Write Operation 

OlA-AlT2P09 -IO TAG 
OlA-AlT2P07 -TA 
OlA-AlT2M08 -TC 
01A-AlT2M09 -TD 

OlA-AlV2D05 -MIOC ADDRESS BUS BIT 0 
OlA-AlV2B09 
OlA-AlV2J02 
OlA-AlV2B05 

-MIOC DATA BUS BIT 0 
-WRITE STROBE 

-WRITE ACK 

MCC 

PIO Data Bus 0-7,P 
------.. -.--tDecode 

X'12' 

TA 

MIOC 

TC ___ To Other 

TD 

Level 0 Interrupt 
to MOSS 

MIOC Address Bus 0-5+P Register Registers 
~ .... --..._ ... ._ ____ ""4+t Decode 

Reg 

MIOC Data Bus 0-7+P 

Write Strobe 
~~ ...... ~~~~+-~~~~~~~~--+---'--"' 

Write Ack 

\ 

/ ' I 

Reg 

·o· 

Nob!s: 

1. 

2. 

3. 

4. 

5. 

In the above timing chart, the active level is al14ays negative-going. 

If no reply is received from the CCU to 'Write Strobe' within 30 us, the 
timer times out and generates a level 0 interrupt to the MOSS. 

The address on the PIO bus at TA time is always X'12' for the MCC. 

The 6-bit address (plus parity) sent on the MIOC Address Bus at command 
time consists of the middle 6 bits of the command; bit 0 of the command 
is always ON, and bit 7 is always OFF for a write command. 

Write Strobe and Write Ack occur after TD during the data transfer 
prepared on the PIO data bus during TD time. 
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MIOC Bus, Read Operation 

OlA-AlT2P09 
OlA-AlT2P07 
OlA-AlT2M08 
OlA-AlT2M09 

OlA-AlV2D05 
OlA-AlV2P02 
OlA-AlV2Bl2 

-IO TAG 
-TA 
-TC 
-TD 

-MIOC ADDRESS BUS SIT 0 
-READ STROBE 

-MIOC DATA BUS BIT 2 
OlA-AlV2B04 -READ ACK 

MCC MIOC 

PIO Data Bus 0-7,P 

TA 

TC 

TD 

Level 0 Interrupt 
to MOSS 

Reg 

MIOC Address Bus Q.5+p 

To Other .---...... 
Register Registers ._.,_ ________ ..... Decode 

MIOC Data Bus 0-7+P 

Read Strobe 

Read Ack 

'\ 

\ 

' I , 
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Notes: 

1. 

2. 

3. 

4. 

5. 

In the above timing chart, the active level is always negative-going. 

If no reply is received from the CCU to 'Read Strobe' within 30 us, the 
timer times out and generates a level 0 interrupt to the MOSS. 

The address on the PIO bus at TA time is always X'12' for the MCC. 

The 6-bit address (plus parity) sent on the MIOC Address Bus at command 
time consists of the middle 6 bits of the command; bit 0 of the command 
is always OH, and bit 7 is always OH for a read command. 

Read Strobe and Read Ack occur before TD to prepare the data transfer to 
the PIO data bus during TD time. 
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MIOC Bus Scoping Routine 

If the MOSS-to-CCU internal bus is suspected, the manual intervention routine 
AB02 provides scoping facilities for this internal bus. This routine does not 
isolate a FRU, but allows looping using the given command, address, and data 
patterns for scoping. 

There is no preliminary checking phase for errors on selected lines; these 
errors may be detected using the following diagnostic routines: 

WARNINGS 

The possible effect on the CCU of commands issued at the MOSS/CCU inter
connection are not taken into account by routine AB02. 

Because routine AB02 disturbs the MOSS/CCU interconnection, any subsequent 
action (such as: run diagnostics, or analyze BERs) may lead to unpredict
able results. Consequently, a MOSS re-IMl is needed after any AB02 run. 

Running the Routine 

Proceed as follows: 

1. Select the CCU manual intervention routine AB02. The message 'SELECT 
LINES TO SCOPE' is displayed. 

2. Reply with 'Rxx' or 'R04yyzz', 

where 

xx is the scope request - 01 through 03, 05, or 06 (see the AB02 Request 
column in the following "Signal Characteristics" table). 

yy is the value CX'Ol' through X'3F') to be set on the address bus. The 
address bits 0-5 are right-justified in the address. 

zz is the value CX'OO' through X'FF') to be set on the data bus. 

All other combinations cause the message 'INVALID REQUEST' CRxx) 'PRESS 
SEND' or 'INVALID REQUEST' CR04yyzz) 'PRESS SEND', to be displayed. 
Pressing SEND causes the 'SELECT LINES TO SCOPE' message to be redis
played. 

3. looping continues until the Attention key is pressed; the 'BREAK 
RECEIVED' message is then displayed. Typing G then returns to display 
the first request, C cancels the routine, and A aborts it. 

Notes: 

1. The invalid address X'OO' may be exercised using request R06. 

2. The 'High level Interrupt Request' and 'low level Interrupt Request' 
lines should not be scoped using request 04 as the result is unpredict
able due to the values set on the address bus. 

Signal Characteristics 

Signal Character. 
Diagnostic AB02 when looping 

Signal Name location Routine Request 
CNote 1) CHote 2) Period Length 

-MOSS inoperative V2D13 AAOl ROI 2. 7ms 600 us 
-Read strobe V2P02 AA02 R03 2. Oms 600 ns 
-Read ack V2B04 AA02 R03 2.0ms 200 ns 
-Write strobe V2J02 AA03 R02 2. Oms 500 ns 
-Write ack V2B05 AA03 R02 2. Oms 200 ns 
-CCU/MOSS parity chk V2J06 AA02 R06 22.0ms 600 ns 
-HLIR from MIOC V2B02 AC05 R05 5. Oms 600 us 
-LLIR from MIOC V2B03 AC08 ROS 5. Oms 600 us 

-MIOC Data bus bit 0 V2B09 AA05 R04yyzz 2. Oms 2.0 us 
-MIOC Data Bus bit 1 V2B10 AA05 R04yyzz 2. Oms 2.0 us 
-MIOC Data Bus bit 2 V2Bl2 AA05 R04yyzz 2. Oms 2.0 us 
-MIOC Data Bus bit 3 V2Bl3 AAOS R04yyzz 2. Oms 2.0 us 
-MIOC Data Bus bit 4 V2G02 AA05 R04yyzz 2. Oms 2. 0 us 
-MIOC Data Bus bit 5 V2G03 AA05 R04yyzz 2. Oms 2.0 us 
-MIOC Data Bus bit 6 V2G04 AAOS R04yyzz 2. Oms 2.0 us 
-MIOC Data Bus bit 7 V2G05 AAOS R04yyzz 2. Oms 2.0 us 
-MIOC Data Bus bit p V2G07 AA05 R04yyzz 2. Oms 2.0 us 

-MIOC Addr Bus bit 0 V2D05 AA07/08 R04yyzz 2. Oms I 5.2 us 
-MIOC Addr Bus bit 1 V2D06 AA07/08 R04yyzz 2. Oms I 5.2 us 
-MIOC Addr Bus bit 2 V2D07 AA07/.08 R04yyzz 2.2ms I 5.2 us 
-MIOC Addr Bus bit 3 V2D09 AA07/08 R04yyzz 2.2ms I 5.2 us 
-MIOC Addr Bus bit 4 V2Dl0 AA07/08 R04yyzz 2.2ms 5.2 us 
-MIOC Addr Bus bit 5 V2Dll AA07/08 R04yyzz 2.2ms I 5.2 us 
-MIOC Addr Bus bit p V2D12 AA07/08 R04yyzz 2.2ms I 5.2 us 

I 

Notes: 

1. Each signal name corresponds to a routine in the diagnostic package. 

2. Write operation only is used by request R04yyzz. 
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Overview of the IBM Token-Ring Network (Part 1 of 3) 

PURPOSE OF THE IBM TOKEN-RING NETWORK 

The IBM Token-Ring Network has been architectured to 
replace a large variety of cabling systems that are 
included in many companies' installations. 

Fulfilling this need is the primary purpose of the IBM 
Token-Ring Network. 
On the premises of a company, you may find networks made up 
of: 

• Telephone wiring, or 

• Twisted-pair communication wiring, or 

• Coaxial cable, or 

• Optical fibers. 

These complex networks are very difficult to maintain, and 
the "book-keeping" chore of maintaining records on the 
attachments is very complex. 

Any or all of these types of communication media may be 
included in a single network. 

The IBM Token-Ring Network can replace a complex system 
with a very organized approach to providing a customer's 
communications needs at a particular company site. 

The IBM Token-Ring Networks are designed specifically to 
provide an integrated approach to communications in a 
particular location. 

A particular location is defined as a location through 
which no public thoroughfar.es pass. 
This does not mean that Token-Ring Networks cannot be 
interconnected through common carrier facilities. 

In cases of large companies with multiple, widely separated 
sites, individual Token-Ring Networks will almost always be 
interconnected. 

A second characteristic of a Token-Ring Network is that the 
data rate over the network is much higher than is possible 
using common carrier communications. 
A Token-Ring Network can replace dial and leased telephone 
lines and some of the other types of media quoted above, 
and the resulting communications capability is increased. 
The Token-Ring Network will also allow voice communications 
to be carried through the same cabling system that carries 
data communications. 

UHAT IS AN IBM TOKEN-RING NETWORK 

Definition 

An information transport system that provides high speed 
C4 Mbps) connection between users within a single building 
complex through the implementation of a common: 

• Cabling system (called the ring) 

• Communication adapter 

• Access protocol 

A 

STATION 

.... , 

B 

star 

' ..... ....__ --

STATION 

B c 
STATION 

HIGH-SPEED TRANSMISSION ---, 
ACCESS PROTOCOL v 

Wiring 
System 

Legend: 

STATION 

F 

TRA: Token-ring adapter 

·STATION STATION 

E 

Station: Can be controller, display/keyboard terminal, Node etc ... 

CABLING SYSTEtt (RING) 

Transmission Media 

Several transmission media may be used together. 

D 

• IBM Cabling System (Twisted-pair of copper wire). 

• Telephone twisted communication wiring • 
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TOKEN-RING ADAPTER 

The adapter provides the following functions: 

• Frame and address recognition. 

• Token generation . 

• Error checking and logging • 

• Buffering (Transmit and Receive). 

• Time-out controls . 

• Connect the product to the Token-Ring Network. 

FOR EXAMPLE: 
The 3725 is connected to the IBM Token-Ring Network thru 
the token-ring interface coupler card CTIC>. A cable 
composed of two pairs of copper wires (transmit and receive 
pairs), connects the controller to the Multistation Access 
Unit CMAU> thru a wall outlet. 

The cable running from the controller or a station to the 
MAU, is called a LOBE. 

3725 
Controller 

MAU ::: Multi station access unit 



Overview of the IBM Token-Ring Network (Part 2 of 3) 

ACCESS PROTOCOL 

A token is a short message. It travels around a 
communications ring that allows attaching different.systems 
to the communications facilities provided by tha~ r!ng. 
When a token is used by an attachment for transm1ss1on, it 
is known as a frame. 
Actually, a token is a very short fram~ C3 byte~>.t~at has 
no addressing, message, or error-check1ng capab1l1t1es 
included. 
Those are added when tha token becomes a trua frame. 

General Frame Format 

PHYSICAL 
TRANSMISSION 

HEADER 

DATA 
LINK 

CONTROL 

DATA 

..... 
' 

PHYSICAL 
TRANSMISSION 

' 

TRAILER 

' ' ' ' ..... 

INFORMATION 

After a station has been physically attached to a ring, it 
first synchronizes itself to the data patterns passing 
through it over the ring. 
To allow a station to synchronize quickly at bit level. 
Differential Manchester encoding is used as the electrical 
means of encoding bits on the ring. 

Token-Rfng Access control Protocol 

Sender Looks for 
Free Token 

Changes Free Token 
to Busy Token and 
Appends Data 

Receiver Copies Data 
Addressed To It 

Sender Generates 
Free Token Upon 
Receipt of Physical 
Transmission Header 
{From Addressee) 

Token-Rf ng Encodfng 

DIFFERENTIAL MANCHESTER PROTOCOL: 

During every bit time on the ring, there is at least one 
electrical level transition. This occurs in the center of 
the bit time. 
Whether the bit being sensed is a one bit or a zero bit is 
determined by whether there is a level transition at tha 
leading edge of the bit time. 
If there is a transition, the bit is a zero. 
If thera is no transition, the bit is a one. 

Because there is at least one transition in every bit tima, 
a station that has only recently attached can gain 
synchronization relatively quickly. 
A code violation is defined as the absence of the canter 
bit transition and is allowed only in the starting and 
ending delimiter. 

0 0 0 

ADVANTAGES OF THE DIFFERENTIAL MANCHESTER CODE: 

• Quick, reliable synchronization • 

• Minimal DC component of token-ring signal. 

• 

• 
• 

Code violation checking on all bits between starting 
and ending delimiter. 

Full transparency • 

Improved immunity from external interference • 

MAJOR SYSTEM COMPONENTS 

Nodes 

A node may be one of the following machines: 

• Communications controller • 

• Intelligent workstation • 

• Keyboard/display terminal. 

• Printer • 

• Terminal control unit • 

• Processor. 

• Facsimile device. 

• Personal computer. 

• Protocol converter • 

interface Adapters 

Each node has its own token-ring adapter to access to the 
token-ring network or ring. 

The 3725 may have several token-ring adapters called 
token-ring interface coupler card CTIC>. 
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Overview of the IBM Token-Ring Network (Part 3 of 3) 

Hultistation Access unit 8228 

The Multistation Access Unit CMAU> provides insertion 
service to the main ring for its attached lobes. Nodes or 
stations are attached to the lobes. 

The Multistation Access Units may include electronic or 
electro-mechanical switching elements. 

OTE's or Nodes or Stations 

MAU = Multi station access unit 

Bridges 

A bridge is a high speed switching device that allows the 
link between multiple rings and maintaining a physical ring 
separation. 

RING TO RING VIA BRIDGE 
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Typical Multi-Floor Wiring 

Wall-Outlet -



The Token-Ring Subsystem Data Flow 

Transmission 
-------------•• ~~~~~~%rnrnrn~~~~~~~m1 11,~~ 

Channel 
Interface 

To/From 

.-----
1 css 

I 
I 
l C2LB2 

C2LB 
(Channel Adapter Partl 

CADR-lA 

01 B-A2 

01A-A3 

CVTL·l 

CHINll CCINl 

CA 3 

CA 4 

~ ~ 
E:: (See Note 2) For the LAB-3 ~~ard: 
• . Up to Four linei;:.per LIC 

3725 M:0del 2 LAB Pas 3 01B-A1 LAB A.Bore Sc 5& 6orSc 5&TRA 6 and up to Eighi:Ucs r LAB Pos 2 01 B-A2 e2LB2 LAB A Only Scanner 3 ::; I 
/ LAB Pos 1 01 A-A3 e2LB LAB A only Scanner 1 :;J I 
l"· (Scanner Part) UC ~~~~~~~~~~~~i~~~~~ ( ~x 
f Pos. 1 j 
It ~x 
s::: F ES ~~~- 2 ) 

To/From 
User 
Network 

Hosts -lf---lf-----t CVTL-2 

CHIN2I CCIN2 
-n-- ---- ;~~-e 3x JUcr+-1r--l-----i~==== 

( UC "·' t ;~~e4 X ~!\: ~:~;,~~l2: 
;:; Up to 4 Scanners :>er UC and u~: r to Six LICs pei:: 

_L ___ - _______ - - - - ~ - - - - i~e=-S _ ~C-~ - - - ~ar:_ ~·J 
• • (See Note 21 ==~ 
L~~- --- __ --lS!~- ____ __ 0,:Z~~-- _. _. ___ ·t- . .::w.:- _ --~ 1LAB Pas 8 02B-A2 LAB A,BorCSc 15&16orSc 15&TRA 16 .. 

I lLAB Pas 7 02B-A3 LAB A,B ore Sc 13 & 14 or Sc 13& TRA 14 ·:· 
1CLAB2 OlB-A2 37~~ Model l , jLABPos602A-A1LABA,BoreSc11&12orSc11&TRA 12 ::1 

CADA· 2A 

I 

IOC Bus 

I CLABl 01A-A3 f7 trsS/TRSS \ l LAB Pas 5 02A-A2 LAB A,B ore Sc 9 & 10 or Sc 9 & TRA 10 _ ·-~::::.=:.·.·.: 
-.---r----; !Channel Adapter Part I ' '" J LAB Pas 4 02A-A3 LAB A Bore Sc 7 & 8 or Sc 7 & TRA 8 

1
_ 

I CADA-lA CVTL-l .£" 1:;: 1LABPos301B-A1LABA,BorCSc5&6orSc5&TRA6 

I 
l 

To/From I ...1. ---r- L.J:':l ./,'- ::: l LAB Pas 2 01B-A2 eLA B2 LAB A only Scanner 3 1 CHIN1lcc1N 1 1~---- _, q LABPos101A-A3eLAB1LABAonly01A-A3:scanner1 ~.·~_·,.· Hosts 

Note 1: As the eLAB and the CL2B boards 
are split into two parts in this figure, one 
for the channel adapter and one for the 
scanner, the redrive (ADV) function is 
shown twice for clarity. However, there 
is one ADV per CLAB or C2LB board. 

Note 2: LAB Pas. 3 to 8 organization lf LAB 

type C installed 

Up to4 

I 
I 

TRM Tl Cs IOe R Ring Interfaces 
D 

BUS v 
Scanner LI Cs Up to 16 Lines 

I 
I 
I 
I 
I 
I 
I 
I 

l 
I 

CADA-1 B ' (See Note 1) i·:· (Scanner Part I ::.econo ::.canner _I UC 
I 

Channel Adapter IOC Bus ••• (in LABB only) UC Type x t-+-+'-':~'------

'------------------------- .,. , -.,. Type x Pas. s t--t=::...l:::t::t::t::t::t=t:::::IZ:=:::=== 
1=:: ~s?i ,.---.:, ---~ Pos. 1 ~ ::J 

± 

CCUB 
01A·A2 

MMB 
01A·A1 

BSMI 

SCTL 

MIOC Bus 
MIOC 

r-··----

,- - - - - - - - - - - - l - - - - - - - - - - - - - , 

I::: ~ CSP2 -2 , FES' UC Type X i 
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The Token-Ring Subsystem in the 3725 

INTRODUCTION 

The token-ring subsystem CTRSS> allows connection to an IBM 
Token-Ring Network which uses the token-ring protocol. 

The TRSS in a communication controller, is controlled by 
the HCP/Token-Ring Interconnection CNTRI>. 

The hardware is based on a firmware driven card named 
token-ring interface coupler card CTIC> and the token-ring 
multiplexer card CTRM). 

The combination of a TRM and the associated TICs Cup to 
four) is called a token-ring adapter CTRA>. 

The combination of all the TRAs in a controller is called 
the TRSS. 

One Token-Ring Network can be accessed by each TIC card. 

LAB TYPE C 

Each TRA is located on a new line attachment board type C 
CLABC>. 

A LAB type C has one TRM and one scanner and optionally, 
four TICs and one ICC. 

Up to two LABs type C can be installed in the 3725 
Controller and expansion frame. 

• One LABC in the base frame and one LABC in the 
expansion frame in any LAB position 3 to 8 can be 
installed. 

• Or two LABCs in the expansion frame and nothing in the 
base frame. 

Only one LABC can be installed in the 3725 Model 2. 

A redrive card CRDV> and a scanner (part of the TSS> are 
also located on a LABC. The figure shows the general block 
diagram of the TRSS attachment in the 3725. 

The TRM interfaces with the input/output control bus CIOC 
bus) and is accessed from the CCU with a unique address as 
for the scanner. 

The TIC cards are connected to the TRM by a bidirectional 
bus which is called the TIC bus. 

CCU 

NCP/ 
Token-Ring 
Interconnection 

MOSS 

ICC 
BUS 
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Token-Ring lnterf ace Coupler Card (Part 

TOKEN-RING INTERFACE COUPLER CARD CTICJ DESCRIPTION 

The TIC card is a card with the standard 96 I/O pins for 
mounting on a standard board. It has no top-card 
connectors. It has a low profile Berg connector for 
connection to the ring. 
The card consists of four high-level functional areas. 

• The front end that interfaces to the ring. 

• The protocol handler. 

• The message processor. 

• The TIC bus interface control. 

TIC DATA FLOW 

The TIC adapter card can perform the following operations 
on the data stream that passes through it on the ring: 

1. Repeat the received data without copying the data. 

2. Repeat and copy the received data. 

3. Change the state of single bits in the received data 
before retransmitting it. 

4. Originate the transmission of data. 

5. Remove messages from the ring that it has previously 
transmitted. 

The diagram shows the relationship of the message processor 
to the other functional areas of the TIC card. 

The message processor acts as the master control element 
for the protocol handler and the TIC bus interface control 
in the TIC adapter card. 
Interaction with these functional areas is across an 18-bit 
local bus. 

The ROS contains custom microcode which controls movement 
of data through the TIC adapter card. 
It is also used to process messages that are passed on the 
ring at the physical layer (e.g., polls, logs, error 
recovery procedures, etc.). 

The message processor can set up control conditions or 
interrogate status across the local bus using MMIO-type 
operations. 
Data is accessed and stored in the RAM by the protocol 
handler and TIC interface control using direct memory 
access CDMA) protocols. 

The TIC interface control provides a mechanism for 
transferring data between the TIC adapter storage CRAM) and 
CCU storage via DMA. 
It operates halfword bus mode. 

1 of 3) 

TIC Card Data Flow 

LOCAL BUS 

::: 
::: 
::: .·. TIC BUS 
::: INTERFACE 
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:::: Control Reg Control Interface ~;~:OUT 
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·••• and and ::: 
» OMA ~.: ;::: Buffering Control 
·:·: Control ::: 
~ ---- ~ 
N h 
N s t RAM/ROS •• 

.. TIC .=.:~:: :::: 
::::;:;:;:;:;:~:;:;:;:;:;:;:;:;:~:;:;:·:·:;:;:;:·:·:·:·:·:·:·:·:·:·:·:~=~=~=~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::'.':::::::::::;::: 
TIC card data flow 
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Token-R,ing Interface Coupler Card (Part 2 of 3) 

THE FRONT END 

The front end is the direct interface with the transmission 
line of the ring. 

The front end transmits and recovers Manchester encoded 
data (including certain "violation" sequences) as it passes 
around the ring. 

The front end synchronizes to the received data stream and 
develops a clock which is boundary aligned to the bit 
stream. 
The bit stream, along with the derived clock, is passed to 
the protocol handler. 
The front end requires monitoring and control by the 
protocol handler. 

THE PROTOCOL HANDLER 

The protocol handler acts as the logical interface between 
the front end and the local bus. 

It prepares received data for processing by the microcode 
operating in the microprocessor of the message processor. 
It also prepares data that has been assembled by the 
microprocessor for transmission through the front end onto 
the ring. · 

It decodes addresses for recognizing received messages and 
strips messages from the ring that have been previously 
transmitted. 

It checks that the ring is active and operational. Part of 
this checking is to identify and present to the 
microprocessor protocol errors for logging. 

These logs are used to isolate the faulty element in the 
IBM Token-Ring Network. 

The protocol handler controls and maintains the low-level 
bit and byte protocols on the ring. 

THE MESSAGE PROCESSOR 

The message processor is the general name for the 
microprocessor (microcode and the hardware). 
It consists of the following items: 

• A microprocessor which is based on the IBM Universal 
Controller CUC) architecture. 

• Two static random access modules CRAM) organized as 2K 
X 16 bits. 

• One static random access module CRAM> for parity. 

• One read only storage CROSl module. 

The message processor acts as the base of the processing 
power of the TIC adapter. 
The microprocessor executes instructions that are 
permanently stored in the read-only storage {ROS). 
The instructions and parameters stored in the ROS are 
accesse~ by the message processor via the local bus. 

The local bus is the halfword bus that physically connects 
all of the functional areas (excluding the front end 
modules) of the TIC card. 

The microprocessor uses the random-access memory CRAM) as 
workspace when processing instructions. 
The RAM is also used as buffer space for messages to be 
passed from the ring to the TIC bus interface and messages 
to be passed from the TIC bus interface to the ring. 
Access to the buffer space by the protocol handler and the 
TIC bus control is also controlled by the microprocessor. 

Transfers i~to and out of the RAM are performed using 
direct memory access CDMA) protocols. 
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IOC BUS INTERFACE CONTROL 

The function performed by the IOC bus interface control can 
be visualized as a double interface OMA controller with a 
128 byte hardware store-and-forward buffer. The 128-byte 
buffer can logically connect either to the IOC Bus 
interface control or to the local bus, but not both at the 
same time. 

When DMA data transfer is occurring at the IOC bus 
interface control, the TIC adapter is the bus master, and 
the data can flow in only one direction (read or write> at 
a time. 

In addition to its OMA function, the IOC bus interface 
control can also transfer data to or from TIC adapter 
storage. 
This function is intended for adapter initialization and 
for obtaining TIC adapter status. 



Token-Ring lnterf ace Coupler Card (Part 3 of 3) 

RECEIVE OPERATION 

On receive, data is taken from the ring into the front end, 
where it is reshaped into distortion-free digital signaling 
elements. 

The front end synchronizes to the received data ~tream and 
develops a clock which is boundary aligned to the bit 
stream. 

This bit stream, along with the derived clock, is passed to 
the protocol handler. 

The protocol handler converts the encoded data stream into 
coding that is usable by the adapter. 

By counting received clock pulses, the protocol handler 
assembles the bit stream into halfwords units. 
Parity is generated on the received data de-serialized from 
the ring to check data validity through the adapter. 

During the receive sequence, cyclic redundancy check CCRC) 
calculation on the received data is begun. 

The destination address is compared against the stored 
values in the protocol handler to determine if the message 
is to be copied by the adapter. 
If so, the protocol handler conditions itself to begin the 
copy, and transfer into the message processor is started. 

The destination and source addresses, the physical control 
field, the data portions, and the CRC characters of the 
in-progress received message are now passed to the message 
processor in sequence. 

When the end of the CRC-protected field is received, the 
previously received CRC characters are compared to the 
calculated CRC. 

If there is a match, the occupied bit is set in the 
ending delimiter and in physical control field 
extension. The receipt of the message is considered 
complete by the protocol handler. 

If there is a mismatch on the CRC check, the message 
processor is signalled that the message should not be 
considered valid. 

The message processor assembles the transfers received from 
the protocol handler into multi-byte segments. 

When that assembly is complete, the message processor 
begins a transfer into the CCU memory. These segment 
transfers continue until the complete message has been 
transferred. 

When the transfer has been completed, the message processor 
completes the receive operation by reporting the status of 
the transfer to the CCU. 

TRANSMIT OPERATION 

Data flow on transmit operations is essentially the reverse 
of the receive operation. 
The message is accumulated by the CCU in the CCU memory, 
and the message processor is set up with the memory 
location and length information. 
The message processor then does a memory-to-memory transfer 
of the message, including the destination and source 
addresses, from the CCU memory into the message processor. 

The message processor signals the protocol handler to begin 
the transfer of the message from the message processor 
resident memory into the hardware buffers of the protocol 
handler. 

When the protocol handler senses that a transmission is 
pending, it begins the transfer into its buffers. 
After enough characters have been buffered, the protocol 
handler searches for a free token on the ring. 
When one is found, the token is changed to a busy token. 

The control characters are generated, and transmitted. 

Sequential transmission out of the buffers continues with 
the destination and source addresses. 

When the entire information field has been transferred, the 
protocol handler inserts the CRC characters that have been 
accumulated on the message. 

The protocol handler begins to remove (strip) any data from 
the ring that is being received. 

The incoming data stream is searched for a match of the 
source address with the address of the TIC adapter. 

After a match is found and transmission is complete, the 
TIC adapter encodes and transmits a free token on the ring. 

The transmission of the free token is followed by a 
continuous transmission of idle characters. 

The TIC adapter begins also repeating the received data 
stream, and the transmit operation is considered completed. 
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Token-Ring Multiplexor Card {Part 1 of 2) 

TRH CARD DESCRIPTION SUHHARY OF THE IOC BUS INTERFACE SIGNAL LINES 

The token-ring multiplexor card CTRM> handles the 
operations between the CCU and the token-ring interface 
adapters CTICs). 
In one side it interfaces the CCU and the MOSS thru the 
redrive card CRDV) and the IOC bus, and in the other side, 
the token-ring cards CTICs> thru the TIC bus interface. 
The TRM functions are the following: 

• Convert PIO operations into MMIO operations. 

• Convert DMA operations into cycle style operations. 

• Can generate three different types of interrupt. 

• Check the validity of the transactions between the CCU 
or the MOSS and the TIC adapters. 

To perform these functions, the several registers are 
housed in the TRM: 

Buffer and the extended buffer 

TIC control register 

Interrupt request and Bus request register 

Diagnostic register 

level 1 error status register 

level 2 error status registers 

MOSS error status register. 

IOC Bus Interface 

The IOC bus interface allows communication between the TRSS 
and the control program CNCP/NTRI) or between the TRSS and 
MOSS. 

See Chapter 11, "IOC Bus and Redrive" for more information. 

Note: On the IOC interface, the CSR and the CSG are 
duplicated. Thay are CSR/CSG low for channel adapter AID 
control and CSR/CSG high for TSS/TRSS AID control. The 
contention between CSRH and CSRL is handled by the IOC. 

Signal Line 
Names 

Input output 

Interrupt 
request 
removed 

Halt 

TA 

TD 

Cycle steal 
request high 

Cycle steal 
grant high 

Valid half-
word 

End of chain 

Valid byte 

Modifier 

Parity valid 

Data 

Parities 

Interrupt 
to MOSS 

Reset 

CJ,CK,Cl 
Clocks 

Select out 
secondary 

l2 pri od ty 
line 

Cycle steal 
priority 
line 

CSG thru tag 

Select out 
primary tag 

Mnemonic Initiated PIO/ 
by TRM 

- IO CCU x 
- IRR TRM x 

- HALT CCU x 
- TA CCU x 
- TD CCU x 
- CSRH TRM 

- CSGH CCU 

- VH TRM x 

- EOC TRM 

- VB TRM 

- M TRM 

- PV TRM x 
-D0-015 TRM,CCU x 

-BO,Bl TRM,CCU x 

-INT. MOSS TRM x 

- RESET CCU 

-CJ,CK,Cl RDV x 

sos RDV 

ROV,TRM 

RDV,TRM 

TRM 

SOP TRM 
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Token-Ring Multiplexor Card (Part 2 of 2) 

TIC BUS INTERFACE 

The TIC bus is a bidirectional bus which connects tha TRM 
card to the TIC cards. 

Three types of operation are used on this interface: DMA, 
MMIO, or IACK operation. 

DMA operation allows the transfer of a burst of data 
between the TRM and the TIC. 

During DMA operations, the TIC is the master of the bus and 
the TRM is the slave unit. 

MMIO allows access to ~ha registers of the IOC interface 
control of the TIC. 

IACK cycle$ are used to access a vector in the TIC when the 
TIC requests an interrupt to the TRM. The vector indicates 
the cause of the interrupt. 

TIC BUS SIGNAL LINES 

• The bus requests CBR> Cone per TIC> request a DMA 
operation. 

• The interrupt request CIRQ) Cone per TIC> alerts the 
TRM that the TIC needs service from the program in CCU 
or MOSS. 

• The bus grants CBGR> Cone per TIC> are used by the TRM 
to start the DMA operation on the TIC bus. 

• The interrupt acknowledges CIACK> Cone per TIC> are 
used to fetch the interrupt vector from the TIC card. 

• The card selects CCS> Cone per TIC> are used during the 
MMIO operation. 

• The resets CRESET) Cone per TIC> reset the associated 
TIC hardware. 

• The read not write CRNW> indicates the direction of 
data transfer. 

• The bus busy CBBS> is activated by TIC during a DMA 
operation. The TRM never activates this tag. 

• The bus release CBRLS> is not used by the TRM. 

• The bus error CBERR> aborts a DMA data transfer and 
generates a retry of the operation. 

• 

• 

• 

The lower data strobe CLOS) controls the data on D7-DO • 
This tag is activated by the TRM during MMIO and 
interrupt operations and by the TIC during DMA 
operations. 

The upper data strobe CUDS> controls the data on 
015-08. This tag is controlled by the TRM during MMIO 
and interrupt operations and by the TIC during DMA 
operations. 

The address strobe CAS> indicates the 3 bytes are valid 
on the address bus during a TIC OMA operation. The TRM 
controls this tag during MMIO and interrupt operations. 

• 

• 

• 

• 

• 

The address bus CAn> is used as follows: Three bytes 
of address are given in OMA. In MMIO only 2 register 
select bits (address bus bits 1 and 2) are used to 
select the type of operation. These bits select 
specific registers in the TIC. 

The data transfer acknowledge CDTACK> is used with 
LDS/UDS during MMIO/DMA. 

The data bus CDn> is a halfword with odd byte parity. 
Odd parity means an odd number of data plus parity bits 
are active. 

Activation of the system last transfer CSLT> signal 
informs the TRM that the DMA operation is at or near 
completion. 

The system clock CBCLK> is generated by TRM. 

SUHHARY OF THE TIC BUS SIGNAL LINES 

Signal Line Mnemonic Ini tiatad PIO/ DMA Int 
Names by MMIO 

Address bus +Al-+A2; TRM, TIC x x 
+A3-+A23, TIC 
+APL,+APH 
+APX,+AO 

Data bus +DO-+DlS TRM, TIC x x x 
+DPL, +DPH 

Address strobe - AS TRM, TIC x x x 
Card selectC4> - cs TRM x 
Read / write + RNW TRM, TIC x x x 
Upper data - UDS TRM, TIC x x x 
strobe 

Lower data - LOS TRM, TIC x x x 
strobe 

De>t.i:'. transfer - DTACK TRM, TIC x x x 
acknowledge 

~~ 

Bus error - BERR TRM x 
Bus requestC4> - BR TIC x 
Bus grantc4> - BGR TRM x 
Bus busy - BBSY TIC x 
Bus release - BRLS x 
Interrupt - IRQ TIC x 
request C4> 

Interrupt - IACK TRM x 
acknowledge(4) 

Reset (4) - RESET TRM 

System clock + BCLK TRM x x x 
System last - SLT TIC x 
Xfer 

TRH ARBITRATION MECHANISM 

Since four TIC cards can be attached to the TRM, the TRM 
can simultaneously receive up to four bus requests for OMA 
and up to four interrupt requests from the TIC cards • 

The arbitration logic comprises two scan wheels, one for 
bus requests CBR>, the other for interrupt requests CIR>. 
Each wheel in turn can point to either of the four attached 
TIC adapters. 
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Machine Internal Communications 

The HTRI running in the central control unit CCCU) is able 
to communicate with the TRM or TIC cards by 3 main 
operations: 

• Programed input/output or mapped memory input/output 
operations 

• Cycle steal or direct memory access operations 

• Interrupt operations. 

PIO-MMIO OPERATIONS 

Direct communications are made at the program 
of input output halfword CIOH) instructions. 
instructions are always passed on the IOC bus 
program input or output CPIO) operation. 

level by use 
These 
through the 

The PIO is decoded by the TRM and is either responded to 
directly if it addresses the TRM or is transformed into a 
memory mapped input output CMMIO) if it addresses an 
associated TIC card. CSee page 15-115 for details) 

CS-DMA OPERATIONS 

There are pointers in the TIC which enable the TIC to 
indirectly communicate with the CCU by use of CCU memory 
blocks. 

Each TIC card issues direct memory access CDMA) requests to 
the TRM to fill or empty these memory blocks. 
These requests are passed to the IOC as cycle steal 
requests. 

A cycle steal operation CAIO) which transfers the data 
between the main memory and the TIC is then performed. 
The program product uses IOHs to alert the TIC of the 
availability of new memory blocks. 
CSee page 15-130 for details) 

INTERRUPT OPERATIONS 

In the other direction, the TIC can alert the HTRI by use 
of interrupt requests that are presented to the TRM. 

The TRM determines what kind of interrupt has been raised 
by fetching an interrupt vector in the TIC. 

The TRM then presents a level 2 interrupt request to the 
CCU 
The CCU then issues an IOH 'get line ID', which is 
responded to by the TRM with a line identifier determined 
by t.he value of the interrupt vector. 

The TRM is capable of alerting the MOSS by use of the 
'Interrupt to MOSS'. The MOSS is able to generate PIOs on 
the IOC bus by use of MIOH. CSee page 15-135 for details) 

IMPACT OF TRSS ON NCP LEVEL 1 CODE 

level 1 interrupt occurs in two cases: 

1. ~!hen a TRA disconnect command is requested by the MOSS, 
a level 1 request is sent on the IOC bus. 

2. When an error is detected on the IOC bus during an AIO 
or PIO operation. 

MIOC IOC TIC 
MOSS Bus CCU Bus TRM Bus 

IOH to 
TRM 

MIOH to 
TRM 

IOH to TIC -- MMIO 

MIOH to - MMIO 
TIC 

Int. LVL 1 - Int. LVL1 

- CSR --r 
CS g~ant 

Cycle Steal --
(Access to memory) 

-
IAbK 

I 

.... LVL 2 
IOH Get LID Int. 

_. 

(PIO) 
I 
LID 

LID .J 

Int. LVL 4 - MOSS Int. 

lntermil communications 
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Programmed Input/Output Operations 

GENERAL PIO OPERATIONS 

PIO operations are halfword operations driven either by the 
CCU or the MOSS. 

The CCU program execution generates IOH instructions which 
are transformed into PIO operations in order to control the 
attached TIC adapters through the IOC interface. 

The MOSS can generate MIOH operations which are treated the 
same way as IOHs. 

Support operations with the TRM. 

Support operations with a TIC through the TRM by converting 
PIO operations into MMIO operations. 

The IOC bus control controls the IOC tags to synchronize 
the CCU and TRM exchanges. 

The PIO decode and execute is the logic interface between 
the CCU and the different areas accessed in PIO mode. 

The line ID register is a halfword register which stores 
the type A line identification for the first TIC. The 
other seven line IDs are calculated using the contents of 
this register. 

The status block is a set of registers used to log hardware 
detected errors. This set of registers include a level 1 
error status register, four level 2 error status registers 
and a MOSS error status register. 

The diagnostic register is used to control diagnostic 
operations in the TRM. 

The TIC control is used to control the operations of each 
TIC. 

TRM PIO OPEnATIOH 

10 

TD 

IRA 
VH 

IOC bus control 

t 

l l I 

PIO decode 
and 

execute 

TIC 
control 

I 

~ 

TIC control 
interface 

IOC bus 

l Buffer 
reg 

~ 

TIC data 
buffer 

TIC bus 

IOC data bus 

l 
IOC data bus gating 

l Line ID l Status reg Diag 

~ ~ 

Interrupt. Errors 
mana!Jement 
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PIO Format and Types (Part 1 of 4) 

PIO FORMAT AT TA TIME 

The PIO function is used to address registers in the TRM 
and in the TIC. 

The format follows the generaL rules of the machine to 
allow compatibility with the other adapters. 

The group address selects the token-ring subsystem CTRSS). 

The subgroup selects a board in the machine. Thus, the 
first byte is used to address only one board in the machine 
with a TRA installed. 

In the second byte, the least significant bit CLSB) Cbit 
15) indicates whether the operation is an input or an 
output to the CCU. The second LSB Cbit 14) must be an O, 
while the third LSB (bit 13) differentiates between 
operations intended for TIC or the TRM. The next bit (bit 
12) indicates whether the operation was initiated by MOSS 
or the CCU. Finally, the four most significant bits of 
this byte define the PIO type. 

The figure below describes the PIO format at TA time. 
Most figures in this section are shown in IOC bus format. 
Bit 0 is the most significant bit and bit 15 is the least 
significant. 

The 'get line ID' PIO is also used which has a special 
format. 

It uses the B 1 0110' group address and byte 1 must be 
x'Ol'. 

There are two kinds of PIO operations, one type for the TRM 
and another for TIC. 

TA field 

0 1 2 3 4 5 6 7 

0 x x x x y y 

I I 
Group address Sub-group 
1001 to select TRSS LAB address 
0110 for 'Get line ID' 000 to 111 

8 9 10 11 12 13 14 15 

T T T T M T 0 l/O 

I 
I I v v 

0 = TIC 0 = Output 
PIO type 1 = TRA 1 = Input 

0 = CCU !OH 
1 = MOSS !OH 

LIST OF THE PIO TYPES 

PIO Types Read Write 

0 0 0 0 Get line ID CCCU) 
0 0 0 0 Get command Start/Stop/Mask/Unmask 

completion CMOSS) from MOSS 
0 0 0 1 Get TRM control reg. Set TRM control reg. 
0 0 1 0 Get TIC control reg. Set TIC control reg. 
0 0 1 1 Read line ID base load line ID base 
0 1 0 0 Read IR/BR reg. Write IR/BR reg. 
0 1 0 1 Read diag. reg. Write diag. reg. 
0 1 1 0 Read buffer reg. Write buffer reg. 
0 1 1 1 Read extend buffer Write extend. buffer reg. 

reg. 
1 0 0 0 Read computed line Programmed reset TRM 

by MOSS 
1 0 0 1 Get level 2 error 

status Cl) 
1 0 1 0 Get level 2 error 

status C2> 
1 0 1 1 Get level 2 error 

status (3) 
1 1 0 0 Get level 2 error 

status (4) 
1 1 0 1 Get level 1 error 

status 
1 1 1 0 Get MOSS error 

status reg read 
1 1 1 1 cs cw 

Note: Usage of unused codes will be detected as an invalid 
IOH. To get the programmed reset TRM format, the HCP level 
1 routine finds the get level 1 error status format in the 
CDS table and exclusive or's it with the pattern X'0051'. 
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PIO TYPES FOR TIC 

The ~urpose of this section is to show the encoding of the 
TA fleld for TIC PIOIMMIO operations. The format of byte O 
is the same as PIO format at TA time. 

TA field 
8 9 10 11 12 

MOSS 

Bit 

1/0 Types R e a d or 

0 0 

0 1 

1 0 

1 1 

x x 
x x 
x x 
x x 

x x 
0 0 
0 1 
1 0 
1 1 

Data register 

Data register 
(with increment) 
Address register 

Interrupt register 

TIC number 
1 
2 
3 
4 

13 14 15 

In 1 
0 0 

Out 0 

W r i t e 

TIC x x 

" " 
" " 
" " 



PIO Format and Types (Part 2 of 4) 

SET /GET TRM CONTROL REGISTER 

TD field byte 0 (byte 1 not used) 

0 1 2 3 4 5 6 7 

IRosot I H;gh I Hot ,I :PdorHy:< used TRM 

• 

• 

RESET TRM 

Set by the program, using the IOH programmed reset 
TRM CPIO type 1000), or by the IOC reset tag. 

Reset by the program via the set TRM control 
register with TD bit 0 off. 

The reset TRM bit is only an indicator of a 
previous reset. Setting this bit via a set TRM 
control reg IOH does not perform any reset 
function. 

HIGH PRIORITY 

Set by the program to give this TRM high priority 
in the level 2 interrupt and cycle steal request 
mechanisms. 

SET/GET TIC CONTROL REGISTER 

TD field 

0 1 2 3 4 5 6 7 
I I I 

Reset Inh. Inh. MOSS 
< Same > 

TIC Interr. DMA Control 
_L _L I 

v I/ 
TIC 1 TIC 2 

8 9 10 11 12 13 14 15 

_____ ___J 

v v 
TIC 3 TIC 4 

• RESET TIC 

Controls the reset line of each TIC 

The reset TIC bit is set by the IOC reset tag or a 
set TIC control register PIO. The IOC reset tag is 
activated during machine power on reset and when 
MOSS performs a reset IOC function. A programmed 
reset TRM does not affect this bit. 

• INHIBIT INTERRUPT 

TIC interrupt request is ignored by the TRM 

• INHIBIT DMA 

TIC DMA request is ignored by the TRM 

• MOSS CONTROL 

A TIC interrupt is switched from a level 2 
interrupt to a MOSS interrupt. 
The MOSS error status register is used instead of 
the level 2 error status register to log errors. 

URITE/READ INTERRUPT REQUEST AND BUS REQUEST REGISTER 

This register is used by diagnostics to simulate interrupt 
requests and bus requests in order to check the interrupt 
and DMA mechanisms. 

The read command is used for isolation in case of errors 
reported in level 3. 

During wrap mode, the value set by a write IR/BR PIO will 
remain until another write IR/BR PIO is performed. 
However, during normal operation, the value will follow the 
tags coming from the TIC bus. 

TD field byte 0 (byte 1 not used) 

0 1 2 3 4 5 6 7 

TIC TIC TIC TIC TIC TIC TIC TIC 

1 2 3 4 1 2 3 4 

v v 
Interrupt request register BUS request register 

Set 
Reset 

1 
0 

Set 
Reset 

TRM BUFFER AND EXTENDED BUFFER 

1 
0 

The buffer register is a two byte register. 
The extended buffer is a single byte register which is 
accessed on byte 1 of the IOC bus. 
These buffers are the interface between the IOC bus and the 
TIC bus. All data and addresses are passed from one bus to 
the other via these buffers. 

TRH Buff er and Extended Buff er 

The buffer register is a two byte register. 
The extended buffer is a single byte register which is 
accessed on byte 1 of the IOC bus. 
These buffers are the interface between the IOC bus and the 
TIC bus. All data and addresses are passed from one bus to 
the other via these buffers. 
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PIO Format and Types {Part 3 of 4) 

TRH LEVEL 1 ERROR STATUS REGISTER 

TD field 

0 1 2 3 4 5 6 7 

R/W 1::.ck lcso 11/0 I Halt 
I 

TA ITD ln;sconnl 

8 9 10 11 12 13 14 15 

TA cs TIC CCU TRM/ Invalid 
Bus PIO 

Select Select Idle Disable TIC IOH 

v 
TIC number for DMA 
or interrupt 

Level 1 interrupts can be generated by the: 

• TRM on disconnect 

• IOC on time-out, bus-in parity, CSCW, storage protect 
or address exception errors. 

Error reporting using IOC level 1 interrupts is limited to 
errors occurring on the IOC bus interface and errors 
detected by the IOC. 

TRM internal errors and the TIC interface errors found 
during PIO/MMIO, DMA/CS, or read interrupt vecfor 
operations, are re.ported by a level 2 interrupt for the 
appropriate TIC. 

The pattern in the Level 1 status register for a disconnect 
level 1 interrupt is B'1000000100000000'. 
This is compatible with the TSS to minimize the impact to 
the HCP level 1 interrupt routines. 

When the IOC detects an error, it raises the halt tag. 
When the TRM detects the halt tag, it sets the level 1 
status register with the exception of bits 7 and 11. 
Bits 7 and 11 are the state of the indicated latches when 
the get level 1 error status register PIO is executed. 
During an IOC level 1 interrupt bits 0-3, 5-6, 8-10 and 
12-15 are valid only if bit 4 is on. 

• The R/W bit Cbit 0) is on if a read PIO/AIO is being 
executed. It is off if a write PIO/AIO is being 
executed. The R/W bit is always on for a disconnect 
level 1 interrupt. It is valid only if bit 8 or 9 is on 
for an IOC level 1 interrupt. 

• 

• 

• 

The IO check bit (bit 1) is on if the TRM detects a 
parity error on the IOC bus when the halt tag is 
activated. 

The CSG bit Cbit 2) is on if the CSG tag into the TRM 
is active when the halt tag is activated. 

The I/O bit Cbit 3) is on if the I/O tag into the TRM 
is active when the halt tag is activated. 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

The halt bit Cbit 4) is on if the TRM has detected the 
activation of the halt tag on the IOC interface. 

The TA bit Cbit 5) is on if the TA tag into the TRM is 
active when the halt tag is activated. 

The TD bit Cb it 6) is on if the TD tag into the TRM is 
active when the halt tag is activated. 

The disconnect bit Cbit 7) is on if the TRM is in 
disconnect mode when the read level 1 error status 
register PIO is executed. 

The TA select bit (bit 8) is on if the TRM has 
recognized its address Cwith good parity) and the PIO 
has not completed when the halt tag is activated. 

The CS select bit (bit 9) is on if the TRM has trapped 
CSG for an AIO and the AIO has not completed when the 
halt tag is activated. 

The TIC bus idle bit Cbit 10) is on if the TRM detects 
that the TIC bus is idle when the halt tag is 
activated. 

The CCU PIO disable bit Cbit 11) is on if the TRM is 
disabled for CCU PIOs when the read level 1 error 
status register is executed. 
If the TRM is CCU PIO disabled, the level 1 error 
status register can be successfully read by an MIOH 
only. 

The TRM/TIC bit Chit 12> is on if an AIO or a get line 
ID PIO is being executed by the TRM when the halt tag 
is activated. 
If this bit is on, it means that bits 13 and 14 are 
valid. 
If this bit is off, it means that the error cannot be 
associated with any particular TIC. 

Bits 13 and 14 are used to encode the TIC number for 
some errors. 
During a cycle steal operation, bits 13 and 14 are used 
to identify the Tie that was doing the OMA operation 
when the halt tag was recelved. 
They also indicate the originator of the level 2 
interrupt for an error during a get line ID PIO. These 
bits are valid only if bit 12 is on. 

0 0 = TIC 1 
0 1 = TIC 2 
1 0 = TIC 3 
1 1 = TIC 4 

The invalid IOH bit Chit 15) is on if the TRM decodes 
an invalid PIO type when the halt tag is activated. 
This bit is valid only if the bit 5 is on. 

Note: The level 1 error status register is compatible with 
the TSS error status type one to minimize the i~pact to the 
HCP level 1 interrupt routines for IOC detected errors. 
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TRH LEVEL 2 ERROR STATUS REGISTERS 

The TRM provides 4 level 2 status registers - 1 per TIC. 

The level 2 status information is set by the TRM when an 
error is found in the TRM Cnot on the IOC bus interface), 
an error is detected on the TIC interface or the TIC 
requests an interrupt. 

This information can be read by the program thru a 'Get TRM 
level 2 error status' command. The error or status is reset 
if the PIO read operation completes with no errors. After 
the status is successfully read, the TRM is able to log 
another error or status. 

FORl1AT 1 - ERROR DETECTED BY TRl1 

TD 

0 

1 

TRM 

• 

field byte 0 Cbyte 1 not used) 

1 2 3 4 5 6 7 

I Error: Enco~;ng I Erro: Enc~d;ng 0 

v v 
error found in MMIO Error found in DMA or 

Interrupt vector input. 

Error encoding 

0 0 0 Ho error 
0 0 1 TRM internal 
0 1 0 TIC interface type 1 
0 1 1 TIC interface type 2 

Internal The TRM is suspected. 

Type 1 The working TIC is suspected. 

Type 2 All TICs can be suspected Cidle state error). 

This error encoding is performed by the TRM using the 
checkers in the TRM (See page 15-160, "TRM Error 
Detection and Reporting"). 

The status provides 2 independent error fields: 

PIO/MMIO operations which require program retry 

Operations which do not require program retries 

OMA CTIC retries automatically) 

Input interrupt vector CTRM automatically 
retries) 

Both fields can be significant at a given time. 

When a field is set, another error will not be set in 
the same field until it is reset by a successful 'get 
TRM level 2 error status'. 

A DMA or input interrupt vector operation is retried 
automatically when the error in the level 2 error 
status register is reset by a successful 'get TRM level 
2 error status' PIO. · 



PIO Format and Types (Part 4 of 4) 

FORHAT 2 - INTERRUPT REQUEST BY THE TIC 

TD field byte 0 (byte 1 not used) 

0 1 2 3 4 5 6 7 

0 0 x x 0 0 0 0 

v 
TIC from TIC interrupt vector 

Format 2 is used when a TIC requests an interrupt. 

• the contents of this register will be: 

8'00100000' for the SC8 clear vector 

8'00010000' for the adapter check vector. 

8'00000000' or 8'00110000' for the other TIC 
vectors. 

• NTRI initializes the TIC interrupt vectors to 

B'XXlOXXXX' for SC8 clear 

• 

• 

8'XX01XXXX' for adapter check 

8'XXOOXXXX' or 8'XX11XXXX' for the remainder 

A format 1 entry will cause the type B line ID to be 
used. 
A format 2 entry with bits 2 and 3 = 8'10' or B'Ol' 
will also use the type 8 line ID. All other cases use 
the type A line ID. 

If the level 2 error status register contains a format 
2 entry and the TRM detects an error that requires 
logging a format 1 entry, the TRM will overlay the 
format 2 entry. 
After the format 1 entry is read and reset, the 
interrupt vector will again be fetched from the TIC and 
the format 2 entry set into the register again. 

HOSS Error status Register 
.. 

• 

• 

Format 1 - Error detected by TRM in Mos·s PIO/MMIO or 
OMA 

TD field byte 0 (byte 1 not used) 

0 1 2 3 4 5 6 7 

1 I Error: Enco~;ng I Error: Enco~ing 0 

v v 
TRM Error found in MIOH Error found in OMA for TIC 

under MOSS control 

Error encoding 

0 0 0 No error 
0 0 1 TRM internal 
0 1 0 TIC interface type 1 
0 1 1 TIC interface type 2 

Internal The TRM is suspected. 

Type 1 The working TIC is suspected 

Type 2 All TICs are suspected 

MOSS error status register is used to log errors 
associated with MOSS operations. 
If a MOSS control bit in the TIC control register is 
on, all MMIO and OMA errors for that TIC will be logged 
in the MOSS error status register. 
If the TRM is connected, all MIOH/MMIO errors will be 
logged in the MOSS error status register • 
If the TRM is disconnected and the associated MOSS 
control bit is off, all MMIO and DMA errors for a TIC 
are logged in the normal level 2 error status register. 

Format 2 is not used for the MOSS error status 
register. 
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TRM PIO Functional Description 

TRH PIO Initialization 

The TRM detects a request from the CCU when it detects that 
the IO tag is active. At this time, the TRM can be in one 
of the following states: 

IDLE: Ready to enter a PIO sequence 

INTERRUPT REQUEST PENDING: Since interrupt requests are 
presented to the CCU on the data bus, the TRM and all other 
adapters on the IOC bus must remove their interrupt 
requests. 

CYCLE STEAL REQUEST PENDING: Since cycle steal request 
CCSR) is presented to the CCU on a dedicated line, the TRM 
does not deactivate the request while performing the PIO 
operation. 

TRH selection 

DIRECT SELECTION: The CCU knows the TRM address and sends 
it at TA time. 
The TRM decodes its address by comparing the sub-group and 
IOC bus number of the address/command halfword to the board 
wired address. 
It also compares the group address to 8'1001' and bit 14 to 
B'O'. 
If all compares are equal, the TRM becomes selected and 
sends VH to the CCU. 

INDIRECT SELECTION: The CCU issues a PIO 'Get line ID' 
when it honors a level 2 interrupt because it does not know 
which adapter requested service. 
In this case, the TRM becomes selected when it recognizes 
the 'get line ID' command and it is preselected. 

RESTRICTIONS 

• If the TRM is in CCU PIO disable mode, it can be 
selected only if the MOSS bit = 1. 

• When a CCU operation is initiated the IOC bus is busy 
until the end of the operation. 
This operation cannot be overlapped with another 
operation such as an AIO. 

TRH HOSS SELECTION: When a PIO is executed by MOSS through 
the IOC interface, the MOSS bit is active in the command 
fl eld. 

TRH PIO HANAGEHENT 

The TRM decodes and executes the PIO operations issued by 
the CCU. 

PIO Write sequence 

CCU TRM 

Deactivates TD, 
then activates IO. --------------> Receives IO active, 

deactivates IR if any. 

Receives IRR active and <---------
VH inactive, places address 
and command on data bus and 

Activates IRR and 
deactivates VH. 

activates TA. --------------------> Receives TA active, 
decodes address - If 
selected, latches 

Receives VH active, <------------
deactivates TA. 

Receives VH inactive, <-----------

command and 
activates VH. 

v 
Receives TA inactive, 
deact1vates VH. 

places data on data 
bus and activates TD. ------------> Receives TD active, 

latches data and 
Receives VH active, <-------------- activates VH. 
deactivates TD and 
clears data bus. -----------------> Receives TD 

Receives VH <----------------------
inactive, 
deactivates VH. 

inactive, 
deactivates IO. ------------------> Receives IO inactive, 

activates VH, 
deactivates IRR and 

Receives VH active <--------------- activates IR if any. 
and IRR inactive, 
activates TD. > Receives TD active and 

TRM logic is ready 
for next operation. 

End of operation 

PIO Read Sequence: 

Same as the write sequence except during TD time the data 
is sent from the TRM to the CCU. 
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TRM Mapping of PIO to MMIO 

Some PIOs are used to access the TIC cards. During these 
operations, Cthe protocol is the same on the IOC bus) MMIO 
operations are performed by the TRM on the TIC bus. 
Bits at TA time are used to generate the address on the TIC 
bus, and the halfword data at TD time is transferred to the 
TIC data bus. 

TIC INTERFACE HANAGEHENT BY THE TRH 

To perform an MMIO operation, the TRM activates the 
following control tags of the TIC bus: 

cs. 
RNW. 

RS. 

Card select to select the addressed TIC. 

Read not write to indicate the direction of the 
exchange. 

Register select CTIC address bus bits Al and A2) 
to specify the addressed TIC register. 

UDS. Upper data strobe. 

LDS. 

AS. 

lower data strobe. 

Address strobe. 

The TIC waits for at least one data strobe to activate its 
MM IO t i m i n g . 

UDS controls the transfer of the upper data byte of the 
bus, and LOS, the lower data byte. 

The response of the TIC to an MMIO is data transfer 
acknowledge CDTACK), to notify the TRM either that the data 
has been loaded into the selected register CMMIO write), or 
that the data is available on the bus CMMIO read). 

On receipt of DTACK, the TRM releases the MMIO control 
tags, and the operation ends on the TIC bus. 

PIO/HHIO 

PIO/HHIO 

TIC 

< 

TIC < 
reg. 

DTACK 

HAND-SHAKING HECHANISH 

WRITE 

TRM 

TIC bus 
interface 

< 

Drop VH 
IRR 

Decode < 
& Check 

VH 

Drop VH < 

Buffer < 

VH 

Drop VH < 

Drop IRR < 
VH 

< 

MMIO in it 

CS, RNW, 
AS, RS 

Buffer 
UDS, LDS 

> Drop all 
tags 

MMIO end 

CCU 

IOC bus C IOC) 
interface 

PIO i nit 

Drop TD 
IO 

> 

Addr/Cmd 
TA 

> 

Drop TA 

Wr data 
TD 

> 

Drop TD 

Drop IO 

TD 

PIO end 

PIO/HHIO READ 

TIC 

TIC bus 
interface 

TIC reg., 
DTACK 

> 

Drop <-----
DTACK 

TRM 

Drop VH 
IRR 

Decode 
and check 

MMIO in it 

cs, AS, 
RS, RNW, 
UDS, LDS 

VH 

Drop VH 

Buffer 

Drop all 
tags 

MMIO end 

Buffer 
VH 

Drop VH 

< 

< 

< 

< 

roe bus 
interface 

CCU 

CIOC) 

PIO init 

Drop TD 
IO 

Addr/Cmd 
TA 

Drop TA 

TD 

---------> RD data 

< 

Drop IRR < 

Drop TD 

Drop IO 
VH 

< 
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TRM PIO Command Description 

GET LINE IDENTIFICATION 

This is the command by which the program running in the CCU 
is able to find the origin of the level 2 interrupt. 
This command is a broadcast command which is answered by 
the first adapter in the daisy chain with a level 2 
interrupt pending. 

A level 2 interrupt can be originated by the TRM for two 
reasons; either to report errors detected by the TRM or to 
pass TIC interrupts to the control program. 

The line identification Cline ID> is computed by the TRM 
using the following algorithm: 

Base + C8 * <TIC number - 1)) + C4 * line ID type) 
Base = Data loaded by the PIO "load line ID base" 
TIC number = 1 - 4 
line ID type= 0 for type A 

1 for type B 
CSee page 15-135 "Get line ID Generation") 

The level 2 interrupt is reset in the TRM upon successful 
completion of the 'get line ID' PIO. 

READ COMPUTED LINE ID BY HOSS 

The function of this PIO is the get line ID except that it 
is not a broadcast command and is always answered by the 
addressed adapters. 
This command is issued by the MOSS. 

READ/LOAD LINE ID BASE 

This function is used for loading the first line ID in the 
halfword register during TRM initialization. 
The use of this information is described in the get line ID 
command. 

GET COMMAND COMPLETION 

TD field 

0 1 2 3 4 5 6 7 

I 0 I 0 0 0 0 0 0 0 

8 9 10 11 12 13 14 15 

MOSS level MOSS MOSS MOSS 
0 0 0 2 Status Direct Int. 

Int. Int. Int. Int. Mask 

Get command completion is used by MOSS to answer an 
interrupt to MOSS. 

Bit 8 MOSS interrupt allows MOSS to verify that the 
addressed adapter is the originator of the interrupt. 

Bit 8 is automatically reset by the TRM at the end of the 
get command completion unless the operation is abnormally 
terminated by a halt. 

Bit 8 will stay active if the get command completion is 
terminated by a halt. 

Bit 12 indicates that a status is pending in one of the 
level 2 error status registers. 

Bit 13 indicates that a status is pending in the MOSS error 
status register. 

Bit 14 indicates that the interrupt request from a TIC 
under MOSS control is active. 

Bit 15 reflects the current state of the MOSS interrupt 
mask. 
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SET COMMAND 

Four commands are defined, based on the data sent at TD 
time. 

STOP command: 

START command: 

MASK command: 

UNMASK command: 

TD=X'OBOO' 
is used by MOSS to start the disconnect 
process. 

TD=X'OCOO' 
is used by MOSS to reconnect a TRA. 

TD=X'8000' 
will mask all the interrupts to MOSS 
except the "disconnect end of 
operation" MOSS interrupt request. The 
state of the MASK can be checked by the 
get command completion. 

TD=X'4000' 
will unmask the interrupts to MOSS. 

All other TD values cause no action to take place. The PIO 
will complete without error, however, if the other TD 
values are used. 

PROGRAMMED RESET TRM 

The programmed reset TRM resets the TRM but does not force 
a reset to the attaching TIC~. 
This command will set the reset bit in the TRM control 
register. 
The disconnect and CCU PIO disabled state of the TRM is not 
changed by a programmed reset. 
The TD field is not used by this PIO. 

The next PIO issued to the TRM after a programmed reset 
must be a get TRM control register PIO. 

READ cs cw 
TD Field 

0 1 2 3 4 5 6 7 

0 0 0 .... 
" 0 1 0 0 

8 9 10 11 12 13 14 15 

1 1 MOSS Im '. 
d e n:t i f : e r 0 

The read CSCW is a diagnostic function to read the CSCW. 
CSee "Cycle Steal Operations"> 

The MOSS bit is set to 1 if the TRM is under MOSS control 
CCCU PIO disabled). 
See "Cycle Steal Operations" for a description of the TRA 
identifier. 



TRM Cycle Steal Operatio,ns 

In the 3725 controller family, the IOC bus is managed by 
the CCU. 
In order for an adapter to access the main memory without 
program intervention, it must use ~CU resources. 
The adapter access of main memory is therefore called a 
"cycle steal" operation since CCU cycles are used (stolen) 
to perform the access. 

Cycle steal is also called an adapter initiated operation 
CAIO> because it is initiated by an adapter when the 
adapter wants to transfer data to or from the main memory 
without the use of the control program. 

Different types of cycle steal operations are identified by 
a control halfword. 
This control halfword is called the cycle steal control 
word CCSCW>. 
The CSCW is sent by the adapter as the first data halfword 
during a cycle steal operation. 
The format of the CSCW is shown in the following figure. 

0 

0 

8 

R/W 

TA field 

1 2 3 4 5 6 7 

0 0 0 0 I A IDI/D I l/S 

A = 1 for TRA <--' I J 
Direct + indirect = 1 <_______J 

Direct = 0 

long Address = 1 < 

9 10 11 12 13 

D M I T T T 

L, I 
TRA ID 

(Wired address) 

0 = CCC AIO 
1 = MOSS AIO 

> 0 = Direct 
1 = Indirect 

> 0 = Wr CCU to TRA 
1 = Rd TRA to CCU 

14 15 

T 0 

DIRECT LONG AND INDIRECT OPERATION FOR NORMAL CYCLE STEAL 

The TSS and TRSS use a shared pointer register CX'f') for 
cycle steal operations. 
For this reason the direct/indirect transfer mode is used 
as follows: 

• The first 2 halfwords of data after the CSCW (address 
high, address low) are used to load the pointer 
register X'F'. Since it is a 22 bit register, 2 
halfwords are needed. 
Therefore, LONG is specified in CSCW bit 7. 

• The next halfword of data will be stored into the CCU 
storage or will be read from the CCU storage (depending 
on the R/W bit in the CSCW> according to the address 
contained in the pointer register. 
For each halfword transmitted, the pointer register 
will be advanced by 2. 

Since the pointer register is fixed CX'F') and known, there 
is no need to include it in the CSCW. Therefore, bits 10 
to 14 are used as an identification for the TRA. 
If a level 1 interrupt occurs for an AIO, the CCU can read 
the following information by executing an input '75': 

cscw bit 5 
CSCW bi ts 11-14 

1 for TRSS or TSS 
TRA ID for TRA 

The TRA identification number is composed of the 3 bit 
subgroup address (board address) in bits 11 - 13 and bit 14 
which is a 1. This TRM ID enables the program to determine 
which adapter was performing an AIO when an error occurs. 

The pattern for the normal CSCW is 8'0000 0111 ROMT TTTO'. 

R is 1 for read and 0 for write 
M is 1 for MOSS and 0 for CCU 
TTTT is the TRA identifier. 

DIRECT SHORT OPERATION FOR ERROR CYCLE STEAL OPERATION 

This operation is used in case an error is detected at the 
beginning of a TIC DMA operation. 
In this case, the TRM modifies the CSCW to direct and short 
mode which allows the TRM to stop the operation after 
sending only one address halfword to the IOC pointer 
register. 
The address halfword is sent as all zeros. 

The pattern for the error CSCW is 8'0000 0100 RlMT TTTO'. 

CYCLE STEAL SEQUENCE DESCRIPTION 

TRH HAPPING OF DHA TO CYCLE STEAL 

Exchanges of control blocks or data buffers between the CCU 
memory and the TIC RAM are initiated by the TIC. 

The DMA operations are mapped by the TRM to cycle steal 
operations on the roe bus. 

The TRM manages the bus-to-bus timings and acts as the 
vehicle by which addresses and the data are transferred 
between the CCU and the TIC. 

The CCU addresses are provided directly by the TIC. They 
have been previously loaded into the TIC memory by the 
HTRI. 

The TIC interface is a 16-bit interface, the DMA is 
optimized when halfwords are exchanged on this interface. 

A single byte can be presented on the IOC bus only if it is 
the last byte transferred. 

The TRM transfers over the IOC bus in 64-bytes bursts. 
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TRM Interrupt Operations (Part 1 of 4) 

The TRM can generate 3 different types of interrupts: 

LEVEL 1 INTERRUPT: For a disconnect function initialized 
by the MOSS. 
This interrupt is put on the IOC bus byte 0 bit 5 between 
PIO and AIO operations. 
The IOC will also generate a level 1 interrupt for errors 
it detects during a PIO or AIO with the TRM. 

LEVEL 2 INTERRUPT: When the TRM passes an interrupt 
initiated by a TIC or when an interrupt is generated as the 
result of an error detected by the TRM. 
This interrupt is put on the IOC bus byte 0 bit 1 between 
I/O operations. 

INTERRUPT TO MOSS: When the TRM has been put into 
disconnect mode, or a TIC is under MOSS control or there is 
an MIOH error. 
This interrupt is sent to the MOSS on a dedicated line. 

Note: For the level 1, contention between adapters 
is treated by the redrive card in such a manner that 
the first adapter on the IOC bus will be serviced 
first.: For the level 2 a priority mechanism at 3 
different levels (machine, frame, board) is used to 
resolve contention between the different adapters. 
Each adapter can be set to either high or low 
priority. 
For adapters set to the same priority, the first 
adapter on the IOC bus will be serviced first. 

Since the MOSS works with only one adapter at a time, 
no contention is possible. 

LEVEL 1 INTERRUPT 

General Operation 

• 

• 

A level 1 interrupt can happen for two reasons: 

The IOC has detected an error and raised a level 1 
interrupt that the program is able to read in the 
external register X'76'. 

A disconnect operation has been sent by the MOSS. 

Scenario for IOC Level 1 Error Recovery 

Origin 
Operation TA TD 

IOC TRM NCP 

x Send halt tag 

x Raise level 1 interrupt 

x Load level 1 error 
status reg 

x Read ext. regs. 7E,76,75 

x Reset IOC level 1 

x Get level 1 error status X'ccD5' X'rrrr' 

cc TRM Address B'01001sss' 
sss is the sub-group address (board address) 

rrrr is the level 1 error register contents 
(see note below and get level 1 error status register) 

Note: For compatibility with the TSS and existing HCP 
error recovery code, the response to a get level 1 error 
status for an error on a get line ID is 
B'lxxllxxxlxxxxxxx'. 

Disconnect Operation scenario 

Origin 
Operation TA TD 

MOSS TRM NCP 

x Disconnect CTRSS stop) X'cc04' X'OBOO' 

x Level 1 to HCP 

x load level 1 error status 
reg. 

x Poll command to redrives X'4001' X'aadd' 

x Get level 1 error status X'xxxx' X'yyyy' 
CSP if scanner installed 
on LAB 

x Get level 1 error status X'ccD5' X'8100' 
TRM 

cc TRM address B'OlOOlsss' 
SSS is the sub-group address (board address) 

aa RDV address B'llpppsss' 
PPP is the redrive primary address 

dd RDV error register 
xxxx is CSP get level 1 error reg 
yyyy is CSP response to get level 1 status 
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LEVEL 2 INTERRUPT 

Line Identification Cline ID) Generation 

When the CCU receives a level 2 interrupt, it places a PIO 
get line ID command on the IOC bus. 

This command is decoded by all adapters. However only one, 
according to the level 2 interrupt priority mechanism, will 
answer with a line ID. The line ID is information which 
allows the program to identify the requesting adapter and 
to process the interrupt. 

• There are 2 different line IDs per TIC: 

Type A. For the TIC interrupts for which the 
system status block CSSB> is cycle-stolen to the 
CCU. 

Type B. For the TIC interrupts for which the SSB 
is not cycle-stolen to the CCU CSCB clear or 
adapter check) and interrupts generated for TRM 
detected errors. 

General Description 

• The TRM requests a level 2 interrupt to the CCU for two 
reasons: 

• 

• 

• 

• 

The TRM sends an interrupt initiated by a TIC. 

The TRM generates an interrupt in case of a TRM 
detected error. 

The general data flow for the interrupt operation is 
shown on page 15-136, "TIC Interrupts". 

In both cases the response from the CCU is a get line 
ID. The TRM answers by presenting a line ID type A or 
B. 

Receiving the line ID allows the program to process the 
corresponding interrupt. 

The get line ID command resets the level 2 interrupt 
and the TRM is now free for another operation including 
an interrupt CIR> from another TIC. 

• The CCU interrupt code sequence ends with a reset 
interrupt PIO/MMIO to the concerned TIC. 
The TIC will lower its interrupt line and this will 
allow the TRM to treat another interrupt coming from 
the same TIC. 

• In its turn the TIC is free for other operations. 



TRM Interrupt Operations (Part 2 of 4) 

TIC INTERRUPTS 

IOH 
Get line 
ID (6) 

Line ID 
Calculation 

PTR 

A 

Interrupt. 
vector 

Interrupt. 
vector 

TRM interrupt. 

Reset 
(7) 

(3) 
(8) 
(12) 

Level 2 
Interrupt. 

A 

Interrupt. 
latch 

(5) 

Interrupt. 

Cloock 
(2) 
(11 I 

management 

Not 
10 

-

TIC n raises an interrupt. 

TRM 
Status 

t 
Errors 

Tl Cs 
Selected 

Gate 

Interrupt. 
register 

t t 
TIC interrupt. 

(1) 
(10) 

( 1) 
(2) 
(3) 
(4) 
(5) 

Interrupt is stored in TRM IR/BR register. 
TIC n on selected. 

( 6) 
C7) 
(8) 

TRM inputs interrupt vector. 
TRM raises a level 2 interrupt. 
CCU issues get line ID. 
Get line ID resets TRM level 2 interrupts. 
Another TIC is selected if another request 
is stored in the TRM interrupt register 
CCU resets the TIC interrupt. 
TIC n interrupt falls. 

MMIO (9) 
to TIC 
interrupt. 
register 

(9) 
Cl 0) 
( 11) 
(12) 

TIC n interrupt is reset in the TRM IR/BR register. 
Interrupt from TIC n will be now honoured. 
TIC n. 

TIC INTERRUPT SCENARIO 

1. The TIC interrupts the CCU when the TIC adapter or ring 
status has changed. 

2. The TIC will cycle steal CDMA> the system status block 
CSSB>. if any, to the CCU and then send an interrupt 
request to the TRM. 

3. The TRM raises interrupt acknowlegment CIACK). 

4. Upon receiving IACK, the TIC gates the interrupt vector 
onto the lower data bus. 

5. 

Two bits of the interrupt vector are then read into the 
TRM level 2 error status register. 

• The interrupt vector identifies the cause of the 
interrupt. 

Six interrupt vectors are loaded into the TIC 
during initialization. 
Each vector consists of one byte. 
Each byte contains a value which identifies thG 
cause of the interrupt: 

Command status 

Transmit command status 

Receive command status 

Ring status 

SCB clear 

Adapter check 

Upon receiving a vector, the TRM deactivates IACK and 
sends a level 2 interrupt to the CCU. 
When it receives a get line ID from the CCU, it places 
the proper line ID on the IOC bus at TD time. 
The line ID is based on the line ID base, TIC number 
and received vector CSee page 15-120 for details). 

• The TRM is bus master as in an MMIO read operation. 
The vector data is validated when the TIC activates 
data transfer acknowledge CDTACK). 

6. The TIC then waits for a reset interrupt MMIO operation 
or a retry. 

7. If the TRM detects an error during a TIC interrupt, it 
will log an error in the level 2 error status register 
and request a level 2 interrupt. 
When the error is reset by the error recovery 
procedures, the TIC interrupt acknowledge will be 
retried. 

Origin 
Operation 

TIC TRM NCP 

x DMA SSB 8 bytes 
(not adapter check or 
SCB clear interrupt) 

x Interrupt request 

x Send IACK 

x Read interrupt vector 
8 bits 

x Level 2 to NCP 

x Get line ID 

x Send line ID A or B to 
answer the get line ID 

x Reset level 2 interrupt 
if get line ID is 
terminated normally 

x 
Reset TIC interrupt 

1111 is the line ID type A or B 
nnnn is 8'01001sssllrr0000' where: 

TA TD 

X'3001' 

X'llll' 

X'nnnn' X'AOOO' 

sss is secondary group address CLAB address) 
rr is TIC number 
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TRM Interrupt Operations (Part 3 of 4) 

TRH INTERRUPT SCENARIO 

• The TRM interrupts the CCU only in case of an error. 
When the TRM detects an error during an operation with 
a TIC, it logs the error into the TRM level 2 error 
status register associated with the TIC and activates a 
level 2 interrupt request to the CCU. 
Then it presents a type B line ID and the program reads 
the TRM error status regist~r. 

Origin 
Operation 

TIC TRM NCP 

x Load level 2 error status 
reg. 

x Level 2 interrupt request 
sent to HTRI 

x Get line ID 

x Send line ID B to answer 
the get line ID 

x Reset level 2 int. if the 
get line ID is terminated 
normally 

x Get level 2 error status· 

bbbb is the line ID type B 
vvvv is level 2 error status value 
pppp is B'OlOOlssskkkkOOOO' where: 

TA TD 

X'3001' 

X'bbbb' 

X'pppp' X'vvvv' 

sss is secondary group address ( LAB address ) 
kkkk is the PIO code according to the TIC number 

LINE ID LOADING 

• Line ID loading is part of the TRM initialization 
process. 

• With a PIO operation the program sets the line ID base 
which corresponds to the type A line ID for the first 
TIC. 

• The line ID base is initialized to X'OOOO' after a TRM 
reset. 

TIC ADAPTER CHECK REGISTER 

The adapter check interrupt is generated when the TIC 
adapter encountered an uncoverable hardware or microcode 
error. 
In this case the TIC adapter is waiting for a reset. 
The reason for the TIC adapter check is located in 8 bytes 
beginning at address X'OSEO'. 
The TIC adapter check status is defined as follows: 

X '05EO' 
TIC adapter 
memory 

Bytes 

Bytes 

Bytes 

Bytes 

0-1 

2-3 

4-5 

6-7 

Adapter check 

Parameter 0 

Parameter 1 

Parameter 2 

Each bit of the TIC adapter check gives the error type and 
the contents of the parameter 0 to 2 give additional 
information. 
(See page 15-138 for more details) 
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TRM Interrupt Operations (Part 4 of 4) 

TIC ADAPTER CHECK REGISTER DECODING (TWO BYTES) 

Bit Error Type Error Description Parm 0-2 Contents 

0 MMIO parity Data parity error between Contents is ignored 
error CCU and TIC 

1 OMA abort - OMA read operation abort for Parm 0 = 0000 for timeout 
read timeout or parity e.rror or 0001 for parity 

bus error error 
0002 for bus 
error 

Parm 1-2 contains the 
failing CCU address plus 
or minus 6 bytes 

2 OMA abort - OMA write operation abort Same as for OMA abort-read 
write 

3 Illegal OP Illegal OP code detected Parm 0 = TIC reg. 13 
code Parm 1 = TIC reg. 14 

Parm 2 = TIC reg. 15 

4 Parity local bus parity error Same as for illegal OP 
error detected by TIC processor code 

5 Parity local bus parity error Same as for illegal OP 
error - Ext detected by TIC during code 

operation with CCU 

6 Parity local bus parity error Same as for illegal OP 
error - IOC detected by TIC during code 
bus interf. operation with CCU 

7 Parity Local bus parity error Same as for illegal OP 
error - PH detected by TIC during code 

operation with the protocol 
handler 

8 Parity local bus parity error Parm 0 = buffer address 
error - detected by TIC during 
XMIT ring receive operation 

9 Parity local bus parity error Parm 0 = buffer address 
error - detected by TIC during 
RECV ring transmit operation 

10 Ring OMA under run detected during Parm 0-2 are ignored 
under run ring transmit 

11 Ring OMA overrun detected during Parm 0-2 are ignored 
overrun ring receive operation 

12 Invalid Unrecognized error interrupt Parm 0 = TIC reg. 13 
interrupt was generated Parm 1 = TIC reg. 1 't 

Parm 2 = TIC reg. 15 

13 Invalid Unrecognized error interrupt Parm 0 = TIC reg. 13 
error was generated Parm 1 = TIC reg. 14 
interrupt Parm 2 = TIC reg. 15 

14 Invalid Unrecognized XOP request was Parm 0 = TIC reg. 13 
XOP generated Parm 1 = TIC reg. 14 

Parm 2 = TIC reg. 15 

15 Program TIC processor program check Parm 0 = Abend code 
check detected Parm 1 = Address location 

that detected the error 

INTERRUPT TO HOSS 

General Operat;an 

• The TRM sends an interrupt to MOSS instead of a level 2 
interrupt to the CCU when a TIC is under MOSS control, 
when the TRM is disconnected from NCP or when an error 
is detected during an MIOH. 

scenar;a for Interrupt ta MOSS 

Origin 
Operation TA TD 

TRM RDV MOSS 

x Raise interrupt to MOSS 

x Get command completion X'ccOD' X'yyyy' 

x Clear interrupt to MOSS 

cc TRM address B'OlOOlsss' 
sss is the sub-group address C board address ) 

yyyy is the command completion value in the TRM 
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TRSS Disconnect/Connect Function 

These functions are initiated by the MOSS. 

A level 1 interrupt to the CCU is raised by the TRM after 
it receives the stop PIO command. 

DISCONNECT FUNCTION 

The disconnect function disables the TRM for all PIO 
operations from HCP. PIOs from MOSS will still be 
accepted. 

This function also prevents the TRM from sending any level 
2 interrupt to HCP. Errors and TIC interrupts will be 
reported to MOSS when the TRM is in the disconnect state. 

As soon as the CCU PIO disable latch is set, an IOC timeout 
will occur in case of an IOH sent to the TRM from the HCP. 

CONNECT FUNCTION 

The connect function allows the reconnection of the TRA to 
HCP. The MOSS also sends a mailbox to the control program. 

The origin of a PIO is determined to be from MOSS if IOC 
data bus bit 12 is ON during TA time. 

Origin 
Operation TA TD 

MOSS TRM NCP 

x Disconnect CTRSS stop) X'ccOC' X'OBOO' 

x Set latch disconnect 

x level 1 to HCP 

x Get level 1 error status X'ccD5' 
reg 

x Set latch CCU PIO disable 

x Send interrupt MOSS 

x Get command completion X'ccOD' X'zzzz' 

x Connect CTRSS start> X'ccOC' X'OCOO' 

x Reset latch disconnect 

x Send mailbox to NCP 

cc TRM address B'OlOOlsss' 
sss is the sub-group address (board address) 

zzzz is the command completion value in the TRM 
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TRA Reset Operations 

The purpose of this topic is to describe all the mechanisms 
which allow the TRA or the subset of the TRA to be put in a 
defined state. 

There are three functions which are implemented to reset 
the TRA or a part of the TRA: 

The hardware reset function 

The programmed reset function 

The TIC reset function. 

HARDWARE RESET FUNCTION 

This function is activated by the reset tag on the IOC bus. 

It completely resets the TRA: 

• All requests on the IOC bus are deactivated. 

• The TRM reset bit is forced OH in the TRM control 
register (which indicates a reset has been done). 

• The TIC reset bits are forced ON (and the reset tags on 
the TIC bus) in the TIC control register. 

• All the interrupts and their associated statuses are 
reset. 

• The disconnect bit and the CCU PIO disable bit are 
reset. 

• The entire control logic is forced to idle state. 

• More generally, all other functions and all other 
registers are forced in their inactive state. 

PROGRAHHED RESET FUNCTION 

This function is initiated by a PIO CIOH or MIOH>. It 
allows the program to reset the TRM without resetting the 
attached TIC and the connect/disconnect state of the TRM. 

The result is the same as the hardware reset except the TIC 
reset bits, the disconnect mode latch and the CCU PIO 
disabled latch are left in their current state. 

RESET TIC FUNCTION 

This function is activated by writing to the TIC control 
register with the bit reset TIC OH. 

The reset bits are connected to the TIC reset tags on the 
TIC bus. 

The reset tag is active as long as the reset bit is on in 
the TIC control register. 

The TIC reset tag causes the TIC to disconnect itself from 
the ring and perform a reset. 
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TRM Error Detection and Reporting (Part 1 of 2) 

Parity Checker to the IDC Bus ClJ 

This parity checker is provided to check the validity of 
the data to/from the IOC bus and from/to the TRM. 
If a parity error is detected, the TRM can report the error 
to the CCU in two different fashions: 

Parity error detected by the adaeter 

The first way is that the TRM will not answer valid 
halfword CVH> to the CCU at TD time and cause a time 
out on the IOC bus. 

Parity error detected by the IOC 

The TRM will answer VH and letting the IOC bus detect 
the parity error with its bus parity checker. 

For either way, once the TRM receives halt from the 
IOC, the error is logged in the level 1 error status 
register. The IOC then alerts the CCU by a level 1 
interrupt. 

Parity Checker to the TIC Bus (2) 

A parity error caused by the data or addresses transferred 
between the TRM and the TIC is detected by this checker. 
An error is reported by logging it into the level 2 error 
status register and raising a level 2 interrupt to the CCU. 
Fo~ a OMA operation, the TRM will send bus error CBERR> to 
the TIC so that the TIC will retry the OMA operation. 

Internal Parity Checker ClJ 

The internal parity checker validates the data o~ address 
in the TRM internal buffer registers. 
Errors detected by this checker will be logged in the level 
2 error status register. 
The TRM then raises a level 2 interrupt to the CCU. 
The TRM will signal bus error to the TIC in case of an 
error during a OMA operation. 

·. DTACK Checker Climer) CO 

This checker is used to detect a time out error during an 
MMIO operation in case the TIC does not answer data 
acknowledge COTACK). 

If a time-out occurs, the TRM will release all the control 
'tags to the TIC to terminate the operation. 

An error will be logged in the level 2 error status 
register and a level 2 interrupt is requested. 

AS/DS Checker (Timer> CSJ 

.This timer is provided to detect a time out error during a 
OMA operation. 

TRM Hardware Checkers Placement 

Dat£1 

Add High 

Checl<er 9 

Add Low 

TRM hardware checkers placement 

TIC 

Bus 
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Idle Checker of the TIC Bus Tags C6J 

This checker checks that all the TIC interface tags are 
inactive during the idle state. 
An error is reported by logging it into the level 2 error 
status register and raising a level 2 interrupt to the CCU. 

Idle Checker of the TIC Address/Data Bus C7J 

This checker checks the TIC interface address/data bus 
during the idle state. 
Any. existing error is reported by logging it in the level 2 
error status register and alerting the CCU with a level 2 
interrupt. 

Data strobe Checker C8l 

The data strobe checker is used in OMA operation to check 
the consistency between the starting address of the CCU 
memory (even or odd) and the activation of the data strobes 
CUOS/LDS>. 

If any data strobe error is detected, it is logged in the 
level 2 error status register and a level 2 interrupt is 
sent to the CCU. 

Invalid PIO Checker C9J 

Any invalid PIO command is detected by this checker. 
The error is logged in the level 1 error status register 
after receiving halt from the IOC bus. 



TRM Error Detection and Reporting (Part 2 of 2) 

Ho. Function Time Checker TRM Action TIC IOC Action Ho. Function Time Checker TRM Action TIC IOC Action 
1. PIO/TRM TA Checker 1 .No VH raise . IOC timeout 

write or .Wait for halt . Level 1 int • 
checker 9 .Log error in .Halt 

level l error .Get level 1 
register error status 

2. PIO/TRM TD Checker 1 .Same as case no.1 
write 

3. PIO/TRM TA Checker 1 .Same as case no.1 
read or 

12. DMA Rd. Buil Checker 2 .Parity error in .Stop .Level 2 ding or ADDH, ADDL Oper. interrupt DMA Wr. of checker 3 xferred from TIC .Error on TIC cs cw or .cscw short/dir. bus in checker 5 .Raise VH .No error TRM or .Send valid .Retry detected IOC checker 6 pattern w/EOC whole 
or .BERR to TIC oper. 
checker 7 .Log err.in level 

2 error register 
checker 9 

4. PIO/TRM TD Checker 1 .VH Raise; .Find bad parity 
read .Wait for halt .Halt 

.Log error in .Get level 1 
level 1 error error status 

; register 

13. DMA Rd. cs cw Checker 1 .Raise VH .Stop .IOC detected DMA Wr. UC Oper. parity error gate .Wait for halt .Retry .Halt 
.Log error in whole .Get level 1 
level 1 error oper. error status 
register 

.BERR to TIC 
5. MMIO Wr. TA Checker 1 . Same as case no.1 

or 
MMIO Rd. checker 9 

14. DMA Rd. Data Checker 1 .Same as Case no.1 
.BERR to TIC 

6. MMIO Wr. TD Checker 1 .Same as case no.l 
15. DMA Wr. Data Checker 1 .Same as Case no.4 

.BERR to TIC -
7. MMIO Rd. TD Checker 1 .VH raise 

.Wait for halt 

.Log error in 
level 1 error 
register 

16. DMA Wr. Data Checker 2 .Detect parity .Stop .Level 2 UC or error or T. 0. Oper. interrupt gate checker 3 .Send valid 
or pattern 
checker 5 .Raise VB + M 

8. MMIO Wr. Checker 2 .Log error in .Level 2 
or . BERR to TIC 
checker 8 

or Level 2 error interrupt 
checker 3 register 
or 
checker 6 

17. DMA Rd. Sat a Checker 2 .Detect parity .Stop . Level 2 UC or error or T.O. Oper. interrupt gate checker 3 .Raise VB + M 
or 
checker 7 

or .BERR to TIC .Retry 
Checker 5 
or 

9. MMIO Wr. Checker 4 .Log error in .Stop .Level 2 checker 8 
level 2 error Oper. interrupt 
registell" 

.Drop CS 

.Drop AS/OS 

18. Inter- IACK Checker 2 .Log error . Level 2 rupt or in level 2 interrupt ·checker 3 error register 

10. MMIO Rd. TD Checker 2 .Log error in .Level 2 
or .Send line ID B 
checker 4 

or level 2 error interrupt or 
checker 3 register checker 6 
or .Send valid or 
checker 6 pattern checker 7 
or 
checker 7 

11. MMIO Rd. TD Checker 4 .Log error in .Stop . Level 2 
level 2 error Oper. interrupt 
register 

19. Inter- GLID Checker 1 .No answer Get .IOC timeout rupt line ID .Halt 
.Wait for halt .Get level 1 
.Log error in error status 
level 1 error 

. Send valid reg . (same as 
pattern case 4 > 

.Drop CS .Level 2 not 

.Drop AS/DS reset 
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TRA Interaction with Control Program (Part 1 of 2) 

TIC INITIALIZATION 

The HCP Token-Ring Interconnection CNTRI> program initializes a TIC as follows: 

1. The HTRI resets the TIC by activating the reset bit in the TIC control register and 
then deactivating the reset bit. 

2. HTRI issues read interrupt register MMIO operations until the initialize bit is a 1 
and the error ~nd test bits are O. 

3. NTRI writes X'0200' into the TIC address register using an MMIO operation. 

4. HTRI loads 22 bytes of initialization parameters using MMIO write operations to the 
TIC data with autoincrement register. 

5. NTRI writes X'9080' to the TIC interrupt register. 

6. HTRI issues read interrupt register MMIO operations until the initialize, error and 
test bits are all O. The initialization is then completed. 

In order to begin normal operation, NTRI initiates communication by placing an open 
command in the system control block CSCB) and specifying the required parameters. When 
the open command status is set into the system status block CSSB) and the command status 
interrupt is received, NTRI issues a receive command so that the TIC can receive frames. 

TIC Read Interrupt Register Cinitializel 

Bit Name Bit Description 

Bit 0 - Adapter interrupt Bit ignored 

Bit 1-7 - Interrupt request Bit ignored 

Bit 8 - Interrupt system Always "0" 

Bit 9 - lni tiali ze Bit 9 = 1 Bring up successful and TIC 
adapter ready for initialization. 
Bit 9 = 0 Initialization completed with or 
without error. 

Bit 10 - Test Bit 10 = 1 Bring up diagnostics 
following hardware reset. 
Bit 10 = 0 When initialize is set to 1. 

Bit 11 - Error Bit 11 = 1 Error during bring up 
diagnostics or initialization sequence. 
Bit 12-15 specify the error condition. 

Bit 12-15 - Error code Contain bring Up error code if test = 1. 
(bring-up or Contain bring up initialization error code 
initialization) if test = 0. 
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Bits 12-15 - Bring-Up Error Code CTest = 1) 

Bit 12-15 Error Code Description 

0000 Initial test error 

0001 ROS CRC error 

0010 RAM error 

0011 Instruction test error 

0100 XOP test error, interrupt test error 

0101 PH hardware error 

0110 IOC interface control register error 

Bits 12-15 - Initialization Error Code CTest = OJ 

Initialization error codes are as follows: 

Bit 12-15 Error Code Type Description 

0001 Invalid parameter length This code wi 11 be set if 22 bytes 
are not passed. 

0010 Invalid options 

0011 Invalid receive burst The receive burst size is odd. 
size 

0100 Invalid transmit burst The transmit burst size is odd. 
size 

0101 Invalid OMA abort The bus error or parity error count 
thresholds is zero. 

0110 Invalid SCB address The SCB address is odd. 

0111 Invalid SSB address The SSB address is odd. 

1000 MMIO parity error TIC adapter detects a parity error 
during a system MMIO write operation 

1001 DMA timeout TIC adapter times out (10 seconds) 
waiting for a test DMA transfer to 
complete. 

1010 DMA parity error TIC adapter detects bad parity from 
the CCU during one of the test DMA 
transfers. 

1011 OMA bus error The CCU asserts bus error during one 
of the test OMA transfers. 

1100 OMA data error The initialize OMA test fails due 
to a data compare error. 

1101 Adapter check The TIC adapter has encountered an 
unrecoverable hardware error (for 
details see page 15-171). 



TRA Interaction with Control Program (Part 2 of 2) 

COHHANDS TO TIC 

The following commands are initiated in the TIC adapter by 
loading the system control block and interrupting the TIC 
adapter to cycle steal the comm~nd from the SCB. A maximum 
of 3 commands (receive, transmit and one other command) can 
be executed at the same time. 

• Open command 

Used to begin communications with the TIC. The TIC is 
enabled to receive frames. This command also inserts 
the TIC into the ring. 

• Transmit command 

Used to transmit frames from the CCU to other nodes. 

• Transmit halt 

Used to interrupt a transmit operation. 

• Receive command 

Used to receive frames from other nodes. This command 
is normally issued only once after the open command is 
issued. 

• Close command 

Used to terminate communication on the ring. It 
removes the TIC from the ring. 

• Set group address 

Used to change the TIC adapter group address after the 
open command has been issued. 

• Set functional address 

Used to set or reset the TIC adapter functional address 
after the open command has been issued. 

• Read error log 

Used to read and reset the TIC adapter error log 

• Read adapter 

Used to transfer TIC adapter storage to the CCU. 
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Chapter 15 Token-Ring Subsystem 

Section 2. Troubleshooting Guidelines 



DC Voltages and Tolerances at Board Pin Level 

Vdc Vmin Vmax Ripp le Cmax) 

-12.0 -10.92 -13.20 0.45V p-p 

-8.5 -7.73 -9.35 0.25V p-p 

-5.0 -4.55 -5.50 0.15V p-p 

-4.3 -4.19 -4.48 0.07V p-p 

-1.5 -1.48 -1.56 0.03V p-p 

+5.0 +4.55 +5.50 0.20V p-p 
(Note 1) 

CNote 3) 

+5.0 +4.75 +5.25 0.13V p-p 

+8.5 +7.73 +9.35 0.35V p-p 

+12.0 +10.92 +13.20 0.40V p-p 

+12. 0 +11. 40 +13.20 0.40V p-p 
CNote 2> 

+24.0 +21.00 +27.60 0.30V p-p 

Notes: 

1. 02-PS7 only C3726) 
2. Ol-PS4 only (3725> 
3. The TRA uses only this "+ 5.0 volts" voltage 

RING INTERFACE ELECTRICAL CHARACTERISTICS 

Ring Receiver 

Minimum input signal: 50 millivolts peak-to-peak. 

Ring Transmitter 

Output signal: between 3.0 and 4.5 Volts peak-to-peak. 
Output load: 150 Ohms ±107.. 
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TRSS Extended Troubleshooting Techniques 

• 
• 
• 

For TRA troubleshooting, see page 15-800 • 

For interrupt request to CCU, see page 15-810. 

For cycle steal request to CCU, see page 15-820. 

OR 

MMB (01A·A1) 
Common to Models 1 and 2 

Adapter 

MPC MCC 

MMC 

SCTL 
ME Ms 

ECC 

CCU to Storage Bus 
CablesG) through@-+: 

CCUB (01A·A2) 
Common to Models 1 and 2 

BSMI 

CCU 

MIOC ~ 

LCLAB1 (01A·A3l 

FES 
P- CS1 ·l LI Cs 

-~ 0 ,__ __________ .___---1 

c: CA1 

I 
31 
I [2J (When no 3726) 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

LAB Pos 3 (01B·A1) 

CS5 FES 

rt ·1 
-i > 
~ 0 

a: 
CS6 FES 

·2 

(See Note 2) 

CLAB2 (01 B·A2l 

... 
CS3 FES ... N ·1 

:> 
0 
a: CA2 

L-_ Primary I OC Bus 
1-- Cables@@@ 

(See Note 1) 

LI Cs 

LI Cs 

LI Cs 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

GJ ... ~ "··~ ""' 1 ] 
4111-----------3725 Model 2 (With CCUB and MMB)-------1~ 

l LAB Pm 3 IO!B-A11 (Soo No~ 211 

I~ CS5 FES LICs I 

r--

8 
When no 
C2LB2 

C2LB (01A•A3) 

FES _, CS1 .. 
:> 0 1-__ .__ __ .___--t 

LI Cs 

IC CA1 

CA2 

L ·1 I 
: cs• '~' Loe. I 
I 
I 
I 
I 
I 

Primary IOC Bus I 
CablesG)@@ISee Note 1 l 

C2LB2 (01B·A2) I 
FES CS3 LI Cs 
·1 

CA3 

CA4 
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CAB (02C·A 1) 

CA3 

CA4 
..,. 0 

> < 0 ~ i----------1 

a: c: .. 
----1 

l 

CA5 

CA6 

0 !iii .. 
8 ~ > 

~ 0 
c:: 

LAB Pos 6 (02A·A1) 

CS11 FES LI Cs 
Lil ·1 
> 
0 
c:: 

CS12 FES 
·2 

LI Cs 

(See Note 2) 

1 LAB Pos 5 (02A·A2) LAB Pos 8 (02B·A2) 
Secondary I OC Bus 

Cables@@@ 
CS9 FES LI Cs G CS15 FES 

(See Note 1) ·1 ·1 .. I:> en 
> :> ,. 0 1"11 0 c:: 

FES c: FES 
CS10 LICs CS16 

·2 ·2 

(See Note 2) ·(See Note 2) 

LAB Pos 4 (02A•A3) LAB Pos 7 (02f3.A3) 

CS7 FES LI Cs ,... 
·1 Q) 

~ > .. :> 
(When no Gate 0281 0---~ 0 .. 0 c:: c:: 

css FES 
LI Cs 

·2 

(See Note 2) 

Legend: [2J Bus Terminator (BUSTERM) 

Note 1: See page 4-070 for cable card connector identification. 

Note 2: LAB Pos 3 to 8 organization If LAB type C Installed (TRAI 

LAB Pos. 3 to 8 

Tl Cs TRM I 

~l----r--'---r------1 
a: 

cs FES 
-1 

LI Cs 

CS13 
FES 
·1 

CS14 
FES 
·2 

(See Note 2) 

LI Cs 

LI Cs 

LI Cs 

LI Cs 



Token-Ring Subsystem Troubleshooting 

TOKEN-RING ADAPTER ISOLATION CJ72S/J726) 

By depopulating the IOC bus (see page 11-803), it is 
possible to change the running environment of the 
diagnostics. A redrive or its attached adapters, suspected 
of causing a failure, can be disconnected by unplugging the 
top connectors of that redrive. 

To isolate a TRA, it is necessary to unplug the scanner on 
the same LAB. Any or all of the TICs may be unplugged from 
the TRA. Similarly, a scanner can be isolated on a LAB C 
by unplugging the TRA. 

Nate: Any configuration changes require the updating of 
the CDF. Sections 'F' to 'H' of the TRSS diagnostics 
cannot be run without at least one TIC installed. 

TRSS CLOCKING 

The TRMs free running latch clocks are generated by the 
RDV. They are called CLKl, CLK2 and CLK3 as shown on pages 
5-053 and 5-054 (same as those used by FES>. 
The TRM generates the 7.35 MHz "System B clock" for the 
TICs. It is only an interface clock for the interface 
between the TRM and the TIC. It is on the TRM card at pin 
J04. 

TRSS DIAGNOSTICS ORGANIZATION 

Sections A-E of the TRSS diagnostics test only the TRM card 
of the TRA. These sections will run regardless of the TIC 
configuration. Sections F, G, and H test the TICs and the 
interface between the TICs and the TRM. These last three 
sections cannot be run unless at least one TIC is 
installed. 

Routines TFOl and TGOl invoke the TIC internal tests and 
verify all types of communication (interrupt, cycle steal, 
MMIO) between the CCU and the TIC. Routine THOl tests the 
management of errors on the TIC bus. These routines are 
designed to run on each installed TIC, then correlate and 
display error information. Isolation of errors is 
therefore greatest when no specific TIC is requested for 
the diagnostic run. An error reference code CERC> is given 
in the ADDITIONAL INFO field for each TIC tested. 

When errors are detected for more than one TIC and the ERCs 
given are different, it may be helpful to invoke sections 
TF to TH for each TIC independently using the LINE==> field 
in the diagnostic request menu. The request will be run 
using only the TIC selected and the remaining TlCs will be 
kept in their reset state. In this manner, some failures 
which cause all TICs to be suspected may be isolated to the 
TRM and one TIC. 
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Interrupt Requests to CCU (Part 1 of 2) 
[with TRA (LABC) Installed on any LAB pos 3 to a] 
PRESELECTION HECHANISH 

The TRA supports the preselection mechanism used by the 
scanners for level 2 interrupts and cycle steal requests to 
the CCU. Each TRA may be given high or low priority; this 
priority is common to both the level 2 interrupt requests 
and cycle stealing. The priority level is assigned by the 
Set TRM control register PIO operation; bit 1 on indicates 
high priority, off indicates low priority. 

INTERRUPT PRESELECTION 

When an adapter requires service from the CCU for a 
specific line, it issues a level 2 interrupt request to the 
CCU via the IOC bus. More than one adapter may raise an 
interrupt request at the same time. 

The level 2 preselection mechanism continuously determines 
which scanner(s)/TRMCs) has raised the highest priority 
level 2 interrupt request (according to the predetermined 
priority level set by the microcode). The 
scanner(s)/TRMCs> with the highest priority is said to be 
'preselected'. 

INTERRUPT AUTOSELECTION 

To service the level 2 interrupt request, the control 
program issues a 'get line identification' PIO read 
instruction. This instruction is decoded by all 
scanners/TRAs, starting the autoselection operation. When 
the instruction is issued, the preselection mechanism 
stops; no further level 2 requests are taken into account, 
regardless of their priority level. Only the preselected 
scanner/TRM answers the 'get line ID' command. If more 
than one adapter has interrupt requests of the same 
priority pending, the adapter/TRA that responds depends 
only on the position reached by the preselection mechanism 
at that moment in time. 

INTERRUPT PRIORITY STRUCTURE 

Priority determination is done in three different places: 

• Scanner/TRA level 

• 

• 

When two adapters are plugged into the same LABB or 
LABC, the first adapter (even address) responds first 
if it has a priority higher than or equal to the 
priority of the second adapter Codd address). 

The mechanism works as follows (refer to LAB-3 on the 
diagram): if the first adapter on the board has both a 
level 2 interrupt request and the priority bit CCSP 
XR05, bit 5 or TRM control register, bit 2) set, th~y 
are AHDed together and raise the '-level 2 priority' 
line to the RDV card. The '-level 2 select out 
secondary' signal coming from the redrive card is not 
propagated to the second adapter. 

Board level 

In the 3725, the boards reply in the following order: 
CLAB-1, CLAB-2, LAB-3, CAB (frame redrive), or C2LB, 
C2LB2, and LAB-3 for the 3725 model 2. 

In the 3726, if none of the boards in the 3725 have 
replied, the boards reply in the following order: 
LAB-6, LAB-5, LAB-4, LAB-7, LAB-8. 

The mechanism works as follows (refer to CLAB-1 and 
LAB-3 on the diagram): suppose that one of the 
adapters of LAB-3 has both a level 2 interrupt request 
and the priority bit on, but that the single CSP of 
CLAB-1 has only a level 2 interrupt request. The 
'-level 2 priority' line from the CSPs of LAB-3 passes 
through the OR of the RDV-3 card to raise the 'level 2 
priority' line at pin G09 of the redrive card. This 
pin is DOT-ORed with the other redrive cards, and 
causes the CLAB-1 redrive card to pass on the '-Select 
out primary' signal to LAB-3 (via CLAB-2) despite the 
fact that CLAB-1 itself has a low-priority interrupt 
pending. 

Frame level 

The frame redrive, which acts as a relay to the 
secondary IOC bu~, can only pass on the selection 
signal if none of the boards in the 3725 have replied. 
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Cycle Steal Requests to CCU (Part 1 of 2) 

CYCLE STEAL PRESELECTION 

When a scanner or TRA requires service from the CCU for a 
specific line, it issues a CS request to the CCU via the 
IOC bus. More than one scanner or TRA may raise a CS 
request at the same time. 

The CS preselection mechanism continuously determines which 
scanner(s) or TRACs> has raised the highest priority CS 
request (according to the predetermined priority level set 
by the microcode). The scanner(s) or TRACs) with the 
highest priority is said to be 'preselected'. 

CYCLE STEAL AUTOSELECTION 

To service the CS request, the CCU issues a 'cycle steal 
grant'. This line is trapped in the preselected scanner or 
TRA, and the CS operation starts. 

CYCLE STEAL PRIORITY STRUCTURE 

Priority determination is done in three different places: 

• Scanner or TRA level. 

When two adapters are plugged into the same LABB or 
LABC, the first adapter (even address) responds first 
if it has a priority higher than or equal to the 
priority of the second adapter Codd address). 

The mechanism works as f~llows (refer to LAB-3 on the 
diagram): if the first adapter on the board has both 
the CS request and the priority bit CXR05, bit 5 or TRM 
Control register bit 1) set, they are ANDed and raise 
the '-CS request' line to the RDV card. 

• Board level 

In the 3725, the boards reply in the following order: 
CLAB-1, CLAB-2, LAB-3, CAB (frame redrive), or C2LB, 
C2LB2, and LAB-3 for the 3725 model 2. 

In the 3726, if none of the boards in the 3725 have 
replied, the boards reply in the following order: 
LAB-6, LAB-5, LAB-4, LAB-7, LAB-8. 

• 

The mechanism works as follows (refer to CLAB-1 and 
LAB-3 on the diagram): suppose that one of the adapters 
of LAB-3 has both a CS request and the priority bit on, 
but that the single CSP of CLAB-1 has only a CS 
request. The •-cs request' line from the CSPs of LAB-3 
passes through the OR of the RDV-3 card to raise the CS 
request line at pin M08 of the RDV card. This pin is 
DOT-ORed with the other redrive cards, and causes the 
CLAB-1 redrive card to pass on the •-cs grant 
secondary' signal to LAB-3 (via CLAB-2) despite the 
fact that CLAB-1 itself has a low-priority CS request 
pending. 

Frame level 

The frame redrive, which acts as a relay to the 
secondary IOC bus, can only pass on the selection 
signal if none of the boards in the 3725 have replied. 
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Cycle Steal Requests to CCU (Part 2 of 2l 
--~~~~~~~~ 3725Model2 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-~~~~~--

Maximum Configuration l Terminator J 
I Terminator 

Primary IOC Bus 
CCU 
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Cycle Steal Request 
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Cycle Steal Priority Line 
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Abbreviations and Glossary 
A 
ABEND 
ac, AC 

ACB 
ACF 
ACK 
ACLK 
ACR 

ACU 
AE 
AEK 
AGC 
AHR 

AIO 
AIT 
ALU 
AR 

AR Cl 
ARC2 
ARI 

ASCII 

ATTN 

B 
BAL 
BALR 

BB 
BCC 
BCCW 
BCL 
BCLE 
BCT 
BER 
BG 
B/M 
bps 
BSC 
BSM 
BSMI 

BT 
BTAC 
BTAM 

BUS TERM 
BZL 

c 
CA 
CAB 
CAC 
CADR 

CADRUK 

CB 
CCA 
CCIN 
CCI TT 

CCLK 

ampere 
abnormal end of task 
Cl> alternating current 
(2) abandon call (signal) 
(3) address compare 
adapter control block 
Advanced Communication Function 
affirmative acknowledgment CBSC) 
adapter clock (card) 
add character register 
(instruction) 
automatic calling unit 
address exception 
address exception key 
automatic gain control (signal) 
add halfword register 
(instruction) 
adapter-initiated operation 
average instruction time 
arithmetic and logic unit 
Cl) add register (instruction) 
(2) amplifier 
auto-restart card in unit 01 
auto-restart card in ~nit 02 
add register immediate 
(instruction) 
American National Standard Code 
for Information Interchange 
attention 
(3727 operator console key) 

branch (instruction) 
branch and link (instruction) 
branch and link register 
(instruction) 
branch on bit (instruction) 
block check character CBSC> 
bit clock control word 
branch on C latch (instruction) 

branch on count (instruction) 
box error record 
background 
bill of material 
bits per second 
binary synchronous communication 
basic storage module 
basic storage module interconnection 
Ccard) 
branch trace 
branch trace/address compare Ccard) 
basic telecommunication access 
method 
IOC bus terminator (card) 
branch on Z latch (instruction) 

C 1> Celsius 
(2) control CX.21 signal> 
channel adapter 
channel adapter board 
common adapter code 
channel adapter driver receiver 
(card) 
channel adapter driver receiver 
type UK (card) 
circuit breaker 
communication common adapter (card) 
channel-to-CCU interface (card) 
Comite Consultatif International 
Telegraphe et Telephone 
CCU clock Ccard> 

CCMD 
CCH 
CCR 

CCU 
CCUB 
ccw 
CDF 
CDS 
CE 

CELIA 

CHCW 
CHIN 
CHR 

CLAB 
CLOP 
CHM 
CNMI 

CNSL 
CP 
CPA 
CPIT 
CPM 
CPT 
CR 

CRC 
CRI 

CRP 
cs 
cs cw 
CSG 
CSGH 
CSGL 
CSM 

CSP 
CS Pl 

CSP2 

CSR 
CSRH 
CSRL 
css 
csw 
CTS 
CTLl 
CTL2 
CVTL 
CZ 
C2LB 

DAC 
DAF 
DB 
de, DC 

DCE 
DCF 
DCM 
DE 
DFLx 

DIFF 
DLO 
OMA 
DP 

current command (storage) 
communications controller node 
compare character register 
(instruction) 
central control unit 
CCU board 
channel control word 
configuration data file 
configuration data set CNCP/EP> 
Cl) customer engineer 

CWTC term for FE> 
(2) channel end (channel status) 
CE latched indicator analytic 
Cea rd) 
channel control word 
channel interface <card> 
compare halfword register 
(instruction) 
channel and line attachment board 
controller load/dump program 
communication network management 
communication network management 
interface 
console 
command processor, control program 
control panel adapter (card) 
control progam information tabla 
connection point manager 
checkpoint trace 
Cl> compare register (instruction) 
C2) call request (signal> 
cyclic redundancy check 
compare register immediate 
(instruction) 
check record pool 
Cl> cycle steal 
C2> communication scanner 
cycle steal control wor.d 
cycle steal grant 
cycle steal grant high 
cycle steal grant low 
communication scanner memory 
(card) 
communication scanner processor 
communication scanner processor 
(card) type 1 
communication scanner processor 
(card) type 2 
cycle steal request 
cycle steal request high 
cycle steal request low 
control subsystem 
channel status word 
clear to send (signal> 
control type 1 (card) 
control type 2 (card) 
card vendor transistor logic 
Carry/zero (latch) 
CLAB in 3725 Model 2 

diskette adapter card 
destination address field CSNA> 
data byte (signal) 
Cl> direct current 
C2) data chaining (channel status) 
data circuit-terminating equipment 
diagnostic control facility 
diagnostic control monitor 
device end (channel status) 
data flow type x (card) 
(where x = 1, 4, or 5) 
differentiator 
data line occupied (signal) 
direct memory access 
digit present (signal) 

DSx 
DSC 
DSR 
DSRS 

DTE 
DTR 
DVB 
DX 

EBCDIC 

EC 
ECC 

EDE 
EIA 
ENQ 
EOT 
EP 
EPO 
ERC 
EREP 

ERP 
ESC 
ESCH 
ESCL 
ESD 

ETB 

ETX 
EXP 

FAC 
FCC 
FCPS 
FES 
FIC 
FM 
FNCTN 

FPS 
FRU 
ft 

GCF 
GPR 
GPT 
GTF 

HDX 
HDRl 
HLIR 
HSC 
HW 
Hz 

IAR 
IC 
ICA 
ICB 
ICC 
ICT 

ICW 
ID 
IFT 
IMB 
IML 
in. 
IN 
INN 
!NOP 
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digit signal 2 to power x 
distant station connected 
data set ready (signal) 
data signaling rate selection 
(signal> 
data terminal equipment 
data terminal ready (signal) 
asynchronous-devices CSHA> 
duplex (full-duplex> 

extended binary-coded decimal 
interchange code 
engineering change 
error checking and correction 
Cea rd) 
elementary data exchange 
Electronic Industries Association 
enquiry CBSC) 
end of transmission CBSC> 
emulation program 
emergency power off 
error reference code 
environmental recording, editing, 
and printing (program) 
error recovery procedure 
emulation subchannel 
emulation subchannel high 
emulation subchannel low 
Cl) electrostatic discharge 
(2) external symbol dictionary 
end-of-transmission block 
character CBSC) 
end-of-text character CBSC> 
expected 

flag address control 
Federal Communications Commission 
final call progress signals CX.21> 
front-end scanner Ccard) 
FRU isolation code 
frequency modulation 
function CCCU FNCTN) 
C3727 operator console key) 
FES parameter/status 
field-replaceable unit 
foot 

graphic configuration file 
general purpose register 
generalized PIU trace 
generalized trace facility 

half-duplex 
header 1 (diskette) 
high level interface request 
high speed channel 
hardware 
Hertz 

instruction address register 
insert character (instruction) 
integrated communication adapter 
interface control block (storage) 
internal clock control 
insert character and count 
(instruction) 
interface control word 
identifier (diskette) 
internal function test 
in mailbox CMOSS) 
initial microcode loadCer) 
inch 
input (instruction) 
intermediate network node 
inoperative Cline, modem, 

roe 
IOCB 
IOCS 
IOH 

IOHI 

IOIRR 

IML 
INN 
IPF 
IPL 
IPR 
IRR 
ITB 
IVT 

K 
KBD 
kbps 
kg 
kHz 
ko 

L 
LA 
LAB 
LABA 
LABB 
LABC 
LAN 
LAR 
LCB 
LCD 
LCOR 

LCR 

LCS 

LDF 
LED 
LH 
LHOR 

LHR 

LIB 
LIC 
LI Cl 

LIC2 

LIC3 

LIC4A 

LIC4B 

LID 
LLIR 
ll2 
LNVT 
LO GR EC 

LOR 

LPDA 
LR 
LRC 
LRI 

or terminal> 
input/output control 
input/output control bus 
input/output control system 
adapter input/output halfword 
(instruction) 
adapter input/output halfword immediate 
(instruction) 
input/output interrupt request 
register 
initial microcode load 
intermediate network node 
instruction pre-fetch 
initial progra-m loadCer) 
isolated pacing response CSNA> 
interrupt request removed 
intermediate text block CBSC) 
isolation verification tests 

1024 (bytes or words) 
keyboard 
kilobits per second 
kilogram 
kilohertz 
not ok 

load (instruction) 
load address (instruction) 
line attachment board 
line attachment board type A 
line attachment board type B 
line attachment board type C 
local area network 
lagging address register 
line control block <storage) 
line control definer (storage) 
load character with offset 
register (instruction) 
load character register 
(instruction) 
line communication status 
(storage) 
line description file 
light-emitting diode 
load halfword (instruction) 
load halfword with offset 
register (instruction) 
load halfword register 
(instruction) 
line interface buffer 
line interface coupler 
line interface coupler type 1 
(card) 
line interface coupler type 2 
(card) 
line interface coupler type 3 
(card) 
line interface coupler type 4A 
(card) 
line interface coupler type 4B 
(card) 
line identification 
low level interrupt request 
link level 2 test 
line vector table (storage) 
error logging program of access 
method 
load with offset register 
(instruction) 
link problem determination aid 
load register (instruction) 
longitudinal redundancy check 
load register immediate 
(instruction) 
local storage 



LSAR 
LSI 
LSR 
LSSD 

m 
MAC 
MAP 
MCPC 
MCC 
MCT 
MDOR 
MDR 
MEM 
MES 

MFM 
MHz 
MICB 
MIM 
MIO 
MIOC 
MIOH 
MI OH I 

MLC 
MLT 
mm 
MMB 
MMC 
MMM8 
MMM24 
MMM32 
mn 
MOD 
MOSS 
MPC 
ms 
MSA 
MSD 
mV 
NAK 
NCCF 

HCP 
NCR 

NED 
NHR 

HLDM 
HOSP 

HPDA 

HR 
HRI 

HRZI 
ns 
NSC 
HTO 
HTRI 
NTT 

local storage address register 
large scale integration 
local storage register CCSP> 
level sensitive scan design 

meter 
medium access control 
maintenance analysis-procedure 
machine check/program check 
MOSS control card 
machine configuration table 
MOSS data operand register 
miscellaneous data recorder 
memory (card) 
miscellaneous equipment 
specifications 
modified frequency modulation 
megahertz 
MOSS interface control block 
maintenance information manual 
MOSS input/output 
MOSS input/output control (card) 
MOSS input/output halfword 
MOSS input/output halfword 
immediate 
machine level control 
machine load table (diskette) 
millimeter 
memory and MOSS board 
MOSS memory card 
MOSS memory module 8K 
MOSS memory module 24K 
MOSS memory module 32K 
minute 
modifier 
maintenance and operator subsystem 
MOSS processor card 
mi 11 i second 
machine status area (console) 
machine status display 
millivolt 
negative acknowledgment CBSC) 
network communication control 
facility <CHM> 
network control program 
AND character register 
(instruction) 
network expansion option 
AND halfword register 
(instruction) 
network logical data management 
network operation support program 
CVTAM> 
network problem determination 
application CCNM) 
AND register (instruction) 
AND register immediate 
(instruction) 
non return-to-zero inverted 
nanosecond 
native subchannel 
network terminal option 
HCP Token Ring Interconnection 
Nippon Telegraph Telephone 

oc 
OCR 

OEM 
OEMI 

OHR 

OLTEP 
OLTSEP 

OLTS 
OL TT 
OMB 
OP 
OR 
ORI 

OUT 
OV 

PCF 
PCI 
PCR 
PCW 
PDF 
PEP 
PF 

PFAR 
PHl-x 

PH2-x 

PH4-x 

PIO 
PIRR 
PH 
POPR 
POR 
PS 
PSA 
PSW 
PTT 

PTX 
PY 
PWBl 
PWB2 
PWCAl 

PWCA2 

PWCLl 

PWCL2 

PWRC 

RA 

RAC 
RAM 
RAS 

RCAM 
RCV 
RD 
RDV 
RDYAD 

overcurrent 
OR character register 
(instruction) 
original equipment manufacturer 
original equipment manufacturer's 
information 
OR halfword register 
(instruction) 
online test execution program 
online test standalone execution 
program 
online test system 
online terminal test 
out mailbox 
operation decdde 
OR register (instruction) 
OR register immediate 
(instruction) 
output (instruction) 
overvoltage 

primary control field (storage) 
program-controlled interrupt 
power check reset 
processor control word 
parallel data field (storage) 
partitioned emulation program 
program function 
(3727 operator console keys) 
prefetch address register 
phase control power block x 
unit 01 
phase control power block x in 
unit 02 
phase control power block x in 
unit 02 
program initiated operation 
program interrupt request register 
part number 
prefetch operation register 
power-on reset 
power supply 
parameter/status area (storage) 
program status word 
post, telephone and telegraph 
(agency) 
phototransistor 
parity valid (signal) 
power board unit 01 
power board in unit 02 
power-control analog in unit 01 
(card) 
power-control analog in unit 02 
(card) 
power-control logic in unit 01 
(card) 
power-control logic in unit 02 
(card) 
power resistor card 

register to immediate address 
(instruction) 
repair action code 
random access memory 
reliability, availability, and 
serviceability 
RC access method 
receive 
receive data (signal) 
redrive (card) 
redrive adapter (card) 
register external (instruction) 

RECFMS 

RECMS 
REQMS 

RFS 

RI 

RIM 
ROK 
ROS 
RO SAR 
rpm 
RPO 
RPQ 
RR 
RS 
RSA 

RT 
RTC 
RTM 
RTS 
RVI 
R/W 

s 
SALT 
SAR 
SCB 

SCF 
SCR 

sen 
SDF 
SDLC 

SE 
SELH· 

SES 
SHR 

SIM 
SIO 
SIT 
SKA 
SKDR 

SNRM 
SOH 
SP 
SPAE 

SPK 
SR 
SRI 

SRL 
SS 
SSB 
SSP 
ST 
STC 
STCT 

record formatted maintenance 
statistics 
record maintenance statistics 
request for maintenance 
statistics 
ready for sending (signal) 
(or clear to send CTS> 
register to immediate operand 
(instruction) 
request initialization mode 
read-only key 
read-only storage 
read-only storage address register 
revolutions per minute 
remote power off 
request for price quotation 
register to register (instruction) 
register to storage <instruction> 
register to storage with addition 
(instruction) 
branch (instruction) 
retry count CX.21) 
retry timer CX.21> 
request to send 
reverse interrupt CBSC> 
read/write 

second 
stand-alone link test 
storage address register 
Cl> scanner control block (storage) 
(2) system control block 
secondary control field (storage) 
Cl> subtract character register 

(instruction) 
(2) silicon-controlled rectifier 
storage control (card) 
serial data field (storage) 
synchronous data link control 
CSNA> 
system engineer 
selection 
C3727 operator console key) 
secondary status (storage) 
subtract halfword register 
(instruction) 
set initialization mode 
start input/output 
scanner interface trace 
storage key address 
storage-protect key data 
register 
set normal response mode 
start of heading CBSC> 
storage protect 
storage protect/ 
address exception 
storage protect key 
subtract register (instruction) 
subtract register immediate 
C1nstruction) 
shift left register 
start-stop 
system status block 
system support programs 
store (instruction) 
store character (instruction) 
store character and count 
(instruction) 

STH 
STG 
STX 
SVC 
SYN 
SYSGEH 
TA 
TAP 
TAR 
TC 
TCAM 
TCB 
TCC 

TCP 
TCS 
TD 
TERMAl 

TERMBl 

TERM2 
TG 

TIC 
TICB 
TIO 
TPS 

TPSA 
TRA 
TRM 

TRM 
TRSS 
TRU 
TSET 
TSS 
TTA 
TTD 

UA 
ucw 
UE 
UEPO 
UK 
UKA 
UKP 
UKDR 
UKL 
US ASCII 
us 
UV 

y 
VB 
Vac 
Vdc 
VFO 
VH 
YRC 
VTAM 

V.24 
V.25 
Y.28 
V.35 

store halfword (instruction) 
storage 
start of text CBSC> 
supervisor call 
synchronous idle CBSC> 
system generation 
time address 
trace analysis program 
temporary address register 
time command 
telecommunications access method 
task control block 
trace correlation counter 
(storage) 
test connector pin 
two channel switch (see TPS) 
time data 
terminator type A in unit 01 
(card) 
terminator type B in unit 01 
(card) 
terminator in unit 02 (card) 
transmission group 
CNCP line trace) 
token ring interface coupler card 
trace interface control block 
test I/O 
two-processor switch (feature) 
(also referred to as TCS> 
trace parameter status area 
token ring interface adapter 
test register under mask 
(instruction) 
token ring interface multiplexor card 
token ring subsystem 
trace record unit 
transmitter signal element timing 
transmission subsystem 
translate table area 
temporary text delay CBSC) 

unumbered acknowledgment 
unit control word 
unit exception (channel status> 
unit emergency power off 
United Kingdom 
user key address 
user key program 
user key data register 
user key level interrupt 
Csee ASCII> 
microsecond 
undervoltage 

volt 
valid byte (signal) 
volts, alternating current 
volts, direct current 
variable frequency oscillator 
valid halfword (signal) 
vertical redundancy check 
virtual telecommunication access 
method 
CCITT Y.24 recommendation 
CCITT V.25 recommendation 
CCITT V.28 recommendation 
CCITT V.35 recommendation 
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w 
WACK 

WB 
WKR 
WSDR 

XID 
XCR 

XHR 

XOR 
XR 

XREG 
XRI 

X.21 

YZxxx 

ZAP 
ZI 
ZREG 
SOPHI 

50PH2 

60PH1 

60PH2 

.. att 
wait before transmit positive 
acknowledgment CBSC) 
wrap back (signal) 
working register 
working storage data register 

exchange identification 
exclusive OR character register 
(instruction) 
exclusive OR halfword register 
(instruction) 
exclusive OR 
exclusive OR register 
(instruction) 
external registers 
exclusive OR register immediate 
(instruction) 
CCITT X.21 recommendation 

Wiring diagram 

control program modifier function 
zero insert 
Z register 
50-Hz phase control in unit 01 
(card) 
50-Hz phase control in unit 02 
(card) 
60-Hz phase control in unit 01 
(card) 
60-Hz phase control in unit 02 
(card) 
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This glossary defines all new terms used 
in this manual. It also includes terms 
and definitions from the IBM Vocabulary 
for Data Processing Telecommunications, 
and Office Systems, GC20-1699. 

A 

access line: 

In the diskette drive, a line that trans
mits pulses to turn the stepper motor. 

adaeter-initiated oeeration CAIO): 

A transfer of up to 256 bytes between an 
adapter (channel or scanner) and the CCU 
storage. The transfer is initiated by an 
IOH/IOHI instruction, and is performed in 
cycle stealing via the IOC bus. 

addressing: 

A technique where the control station 
selects, among the DTEs that share a tran
smission line, the DTE to which it is 
going to send a message. 

alcohol pad: 

A pad soaked with iso-propyl alcohol. 

alternate cylinder: 

In the diskette drive, the area containing 
sectors that can be assigned in place of 
sectors that are not usable. 

alternate track: 

In the diskette drive, a track designated 
to contain data in place of a defective 
primary track. 

asynchronous transmission: 

Transmission in which each character is 
individually synchronized, usually by the 
use of start and stop elements. The 
start-stop link protocol, for example, 
uses asynchronous transmission contrast 
with 'synchronous transmission.' 

auto-answer: 

A machine feature that allows a DCE to 
respond automatically to a call that it 
receives over a switched line. 

auto-call: 

A machine feature that allows a DCE to 
initiate a call automatically over a 
switched line. 

availability: 

The degree to which a system or resource 
is ready when needed to process data. 

B 

bail assembly: 

In the diskette drive, a mechanical arm 
that operates under control of the head 
load-solenoid to load or release the 
read/write head load arm. 

belt clearance slots: 

In the diskette drive, grooves in the fan 
enclosure that permit the ac motor belt to 
turn without rubbing against the fan 
enclosure. 

binary synchronous communication CBSC): 

A uniform procedure, using standardized 
set of control characters and character 
sequences, for synchronous transmission of 
binary-coded data between stations. 

box error record CBER): 

Information about an error detected by the 
controller. It is recorded on the disk
ette and can be displayed on the operator 
console for error analysis. 

c 

carriage: 

In the diskette drive, the part that 
carries the read/write head under control 
of the stepper motor drive. 

central control unit CCCU): 

In the 3725, the controller hardware unit 
that contains the circuits and data flow 
paths needed to execute instructions and 
to control its storage and the attached 
adapters. 

channel adapter CCA): 

A communication controller hardware unit 
used to attach the controller to a host 
processor. 

channel interface: 

The interface between the controller and 
the host processors. 

channel and line attachment base CCLAB): 

A board that includes the first CAB and 
LAB of the controller. 

col let: 

In the diskette drive, the part that 
centers and holds the diskette to the 
drive hub. 

common carrier: 

In the USA and Canada, a government regu
lated private company that furnishes the 
general public with telecommunication 
service facilities. For example, a tele
phone or telegraph company (see also "post 
telephone and telegraph" for ccuntries 
outside the USA and Canada). 

communication controller: 

A communication control unit that is 
controlled by a program stored and 
executed in the unit. Examples are the 
IBM 3705 and IBM 372513726. 

Communication Network Management CCHM): 

An IBM product program that assists the 
user in identifying network problems from 
a control point. It is stored in the host 
processor and comprises the network prob
lem determination application CHPDA) and 
the network communication control facility 
CHCCF>. 

communication scanner: 

See 'scanner'. 

communication scanner processor CCSP): 

The processor of a scanner. 
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configuration data file CCDF>: 

A file of the diskette that contains a 
description of all the hardware features 
(presence, type, address, and character
istics>. 

control panel: 

A panel on the 3725 that contaihs switches 
and indicators for the use of the custom
er's oper~tor and service personnel. 

control subsystem CCSS>: 

The part of the controller that stores and 
executes the control program, and monitors 
the data transfers over the channel and 
transmission interfaces. 

customer engineer CCE>: 

An individual who provides field services 
for IBM products. 

cooling fan: 

In the diskette drive, a fan that cools 
the stepper motor. 

crosstalk: 

In the diskette drive, data bits sensed 
from one track of the diskette while the 
read/write head is reading another track. 

cyclic redundancy check CCRC): 

A method of error checking performed at 
the receiving station after a block check 
character has bean received. 

D 

data circuit-terminating eguipment CDCE>: 

The equipment installed at the user's 
premises that provides all the functions 
required to establish, maintain, and 
terminate a connection, and the signal 
conversion and coding between the data 
terminal equipment COTE> and the line. 
For example, a modem is a DCE (see "mod
em".) 

Note: The DCE may be separate equipment 
or an integral part of other equipment. 

data terminal eguipment COTE>: 

That part of a data station that serves as 
a data source, data sink, or both, and 
provides for the data communication 
control function according to protocols. 
In the 3725/3726, the DTE function is 
achieved by the FES with the associated 
LIC. 

differentiator-amplifier: 

An electronic circuit whose output signal 
is a function of the time rate of change 
of the input signal. 

direct attachment: 

The attachment of a DTE to the controller 
without a DCE. 

diskette: 

A thin, flexible magnetic disk, and its 
protective jacket, that records the 3725 
microcode, diagnostics, error logs, and 
monitored data. 

diskette 2D: 

A diskette used for storing data on both 
surfaces with twice the usual bit density. 
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diskette drive: 

A mechanism that reads and writes disk
ettes. 

drive band: 

In the diskette drive, a metal band 
connected to the stepper motor pulley and 
the head carriage assembly. 

drive hub: 

In the diskette drive, a continuously 
running part that turns the diskette at 
360 rpm. 

duplex transmission: 

Data transmission in both directions at 
the same time. Contrast with 'half 
duplex.' 

E 

emulation program CEP): 

The function of a network control program 
to perform activities equivalent to those 
of an IBM 2701 Data Adapter Unit, an IBM 
2702 Transmission Control, or an IBM 2703 
Transmi s·si on Control. 

enclosure: 

The diskette drive motor cooling fan safe
ty cover. 

error recovery procedure CERP): 

A procedure designed to help isolate and, 
where possible~ to recover from errors in 
equipment. The procedures are often used 
in conjunction with programs that record 
tha statistics of machine malfunctions. 

F 

front-end scanner CFES): 

A circuit that scans the transmission 
lines, serializes and deserializes the 
transmitted characters, and manages the 
line services. It is part of the scanner. 

H 

half-duplex: 

Data transmission in either direction, one 
direction at a time. Contrast with 
'duplex.• 

Note: The functional unit using the data 
circuit determines the choice of direc
tion. 

head/carriage: 

In the diskette drive, the unit that 
contains the read/write head. 

host processor: 

Cl> A processor that controls all or part 
of a user application network. (2) In a 
network, the processing unit in which the 
access method for the network resides. 
(3) In an SNA network, the processing unit 
that contains a system services control 
point CSSCP>. (4) A processing unit that 
executes the access method for attached 
communication controllers. Also called 
'host' 



I 

; dent; fl er: 

In the d;skette drive, a character or 
group of characters used to identify or 
name an item of data and poss;bly used to 
indicate some properties of that data. 

initial microcode load CIML): 

The process of loading the m;crocode into 
a scanner or into MOSS. 

;n;t;a1 program load CIPL>: 

The initialization procedure that causes 
3725 control program to commence opera
tion. 

;nput/output control CIOC>: 

The circuit that controls the input/output 
from/to the channel adapters and scanners 
via the IOC bus. 

;nternal clock circuit CICC): 

An opt;onal circuit that provides, through 
the lICs, the clock control to the DCEs or 
DTEs that need it. 

internal funct;on test CIFT>: 

A set of diagnostic programs designed and 
organized to detect and isolate a malfunc-
tion. · 

J 

jacket: 

A permanently attached cover that protects 
the diskette surface. 

l 

See 'transmission line'. 

line attachment base CLAB): 

The unit of modularity of the transmission 
subsystem. It corresponds to one board 
and includes mainly the scanners and the 
line interface couplers. 

line interface coupler CLIC>: 

A circuit that attaches up to four trans
mission cables to the controller. 

link Problem Determination Aid CLPDA): 

A set of test facilit;es resident in the 
IBM 386X modems and activated from the 
control program in the controller. 

link protocol: 

The set of rules by which a logical data 
link is established, maintained, and 
terminated, and by which data is trans
ferred across the link. 

longitudinal redundancy check CLRC): 

A system of error checking performed at 
the receiving station after a block check 
character has been accumulated. 

M 

maintenance and operator subsystem CMOSS): 

The part of the controller that provides 
operating and servicing facilities to the 
customer's operator and customer engineer. 

microcode: 

A program, that is loaded in a processor 
Cfor example, the MOSS processor) to 
replace a hardware function. The micro
code is not accessible to the customer. 

modem CMOdulator-DEModulator): 

A functional unit that transforms logical 
signals from a DTE into analog signals 
suitable for transmission over telephone 
lines Cmodulati.on), and conversely (demod
ulation). A modem is a DCE. It may be 
integrated in the DTE. 

MOSS input/output control CMIOC): 

The circuit that controls the input/output 
from/to the MOSS. 

mult;plex;ng: 

The division of a transmiss;on fac;lity 
into two or more channels by allotting the 
common channel to several different chan
nels, one at a time. 

mult;point connect;on: 

A connection established among more than 
two data stations for data transmission. 
The connection may include switching 
facilities. 

H 

network: 

Sea 'user application network'. 

Network Control Program CHCP): 

A program, generated by the user from a 
library of IBM-supplied modules, that 
controls the operation of a communicat;on 
controller. 

nonswitched line: 

A permanent dedicated transmission line 
that connects two or more DTEs. The 
connection can be point-to-point or multi
point. The line can be leased or private. 
Contrast with 'switched line.' 

0 

online tests: 

Testing of a remote data station concur
rently with the execution of the user's 
programs Cthat is, with ~nly minimal 
effect on the user's normal operation). 

operator console: 

The IBM 3727 Operator Console that is used 
to operate and service the 3725 through 
the MOSS. A primary operator console must 
be located within 5 m Cl6 ft) of the 3725. 
Optionally an alternate operator console 
may be installed up to 150 m C492 ft) from 
the 3725. 

p 

partitioned emulation programming CPEP): 

A feature of HCP that permits some lines 
to operate in network control mode while 
simultaneously operating others ;n 
emulation mode. 

phototransistor: 

An electronic part used to sense the light 
of a light-emitting diode. 

point-to-point connection: 

A connection established between 
stations for data transmission. 
connection may include switching 
ties. 

polling: 

two data 
Tha 
faci li -

The process whereby stations are invited, 
one at a time, to transmit. 
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post telephone and telegraph <PTT>: 

A generic t~rm for the government-operated 
common carr1ers in countries other than 
the USA and Canada. Examples of the PTT 
are the Post Office Corporation in the 
United Kingdom, the Deutsche Bundespost in 
Germany, and the Nippon Telephone and 
Telegraph Public Corporation in Japan. 

program-initiated operation CPIO>: 

A transfer of four bytes between a general 
register in the CCU and an adapter (chan
nel or scanner). The transfer is initi
ated by IOH/IOHI instruction and is 
executed via the IOC bus. 

R 

redrive card: 

A card that repowers the IOC bus signals 
at board entry. It also has logical and 
checking functions. 

reli abi li tv: 

The ability of a functional unit to 
perform its intended function under stated 
conditions, for a stated period of time. 

s 

scanner: 

A device that scans and controls the tran
smission lines. It is composed of one 
communication scanner processor (CSP> and 
one front-end scanner CFES>. 

services: 

A set of functions designed to facilitate 
the maintenance of a device or system. 

serviceabilitv: 

The capability to perform effective prob
lem determination, diagnosis, and repai~ 
on a data processing system. 

solenoid plunger: 

In the diskette drive, a moving part of 
the solenoid that operates the bail assem
bly to load and release the read/write 
head load arm. 

start-stop: 

A data transmission system in which each 
character is preceded by a start signal 
and is followed by a stop signal. 

stepper motor: 

In the diskette drive, the motor that 
steps the head carriage assembly from 
track to track. 

switched 1 i ne: 

A transmission line with which the 
connections are established by dialing, 
only when data transmission is needed. 
The connection is point-to-point and uses 
a different transmission line each time it 
is established. Contrast with 'non
switched line.' 

synchronous data link control CSDLC): 

A discipline for managing synchronous, 
code-transparent, serial-by-bit informa
tion transfer over a link connection. 
Transmission exchanges may be duplex or 
half-duplex over switched or nonswitched 
links. The configuration of the link 
connection may be point-to-point, multi
point, or loop. SLDC conforms to subsets 
of the Advanced Data Communication Control 
Procedures of the American National Stand
ards Institute and High-level Data Link 
Control CHDLC> of the International Stand
ards Organization. 
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svnchronous transmission: 

Data transmission in which the sending and 
receiving instruments are operating 
continuously at substantially the same 
frequency and are maintained, by means of 
correction, in a desired phase relation
.ship. Contrast with 'asynchronous trans
mission.' 

systems network architecture CSHA): 

The description of the logical structure, 
formats, protocols, and operational 
sequences for transmitting information 
through a user application network. The 
structure of SHA allows the users to be 
independent of specific telecommunication 
facilities. 

T 

timeout: 

The time interval allotted for certain 
operations to occur. 

~ransmission interface: 

The interface between the controller and 
the user application network. 

transmission line: 

The physical means for connecting two or 
more DTEs Cvia DCEs>. It can be 
nonswitched or switched. Also called a 
'line.' 

transmission subsystem CTSS): 

The part of the controller that controls 
the data transfers over the transmission 
interface. 

tunnel erase circuit: 

In the diskette drive, an electronic 
circuit that is used to erase the edge of 
the track just recorded during a write 
operation. This erasing prevents cross
talk between track during later read oper
ations. 

two-processor switch CTPS): 

A feature of the channel adapter that 
connects a second channel to the same 
adapter. 

u 

user application network: 

A configuration of data processing 
products, such as processors, controllers, 
and terminals, for the purpose of data 
processing and information exchange. This 
configuration may use circuit-switched, 
packet-switched, and leased-circuit 
services provided by carriers or PTT. 
Also called a 'user network.' 

v 

variable frequency oscillator: 

An electronic circuit that is used to 
synchronize the MOSS reading circuits with 
the diskette drive when it is performing a 
read operation. 

vertical redundancy check CVRC>: 

An odd parity check performed on each 
character of a block as the block is 
received. 

w 

wri ta/erase: 

Writing data to and erasing from a disk
ette. 
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A/B data buffer di~g mode 12-040 
abnormal conditions during controller initialization 6-100 
AC HIT, MSA 2-351 
ac voltage adjustment 5-060 
accessing channel adapter registers 12-015 
ACF/TCAM environment 2-031 
ACF/VTAM environment 2-030 
activation of traces CHTRI> 2-034 
adapter 1nput/output instruction 10-150 
adapter return codes 2-290 
additional BER information 1-070 
address compare error bit 12-055 
address compare function 14-050 
address compare function, MSA 2-351 
address compare, scanner 2-377 
address exception 10-250 
address formats on IOC bus 11-040 
address in tag 12-140 
address look-up table 2-040 
address out tag 12-140 
addressing, line group 11-050 
addressing, redrive 11-070 
adjusting the video element 6-031 
AIO mode 10-020 
AID operation 11-030, 11-031, 11-032, 11-033 
AIO operation sequence, CSCW transfer 11-031 
AIO operation sequence, data transfer in read 11-032 
AID operation sequence, data transfer in write 11-032 
AID operation sequence, initialization 11-030 
AIO operation sequence, storage address transfer 11-031 
AIO operation, cycle stealing 11-030 
AIO operation, IOC control logic fl-030 
AIO operations, CSCW eontents 11-040 
AIO read timing 11-033 
AIO write timing 11-033 
alarm/alert list 2-050 
alarms 1-023, 2-050 
alerts 1-023, 2-050 
all channel adapters disabled lamp 6-010, 12-800 
alter ZAP 2-396 
analysis of a BER ALARM ALERT Sequence 2-251 
anti-glare filter feature 6-034 
apply ZAP 2-396 
ARC 2-290 
arithmetic and logic unit 10-030 
ASTAT, adapter error 2-300 
ASTAT, adapter exception status 2-300 
automatic MOSS dump 2-440 
automatic scanner dump 2-440 
automatic TIC dump 2-440 
autoselection scoping routine, CA 12-807 
autoselection signal routing, CA 12-804 
autoselection signals description, CA 12-065, 12-803 
autoselection timing, CA 12-806 
autoselection troubleshooting, CA 12-803 

B 

B instruction 10-190 
B/M installation 8-010 
BALR instruction 10-120, 10-150 
basic telecommunications access method 1-023 
BB instruction 10-190 
BCC n BSC receive CRAM C> 
BCC n BSC transmit CRAM C> 
BCC n SDLC receive CRAM C) 
BCC n SDLC transmit CRAM C) 
BCL nstruction 10-190 
BCT nstruction 10-190 
BER type 14) IOC 2-230 

13-532 
13-533 
13-530 

13-531 

BER alarm alert mechanism 2-250, 2-251 
BER CCU Ctype 13> 2-22-0 
BER common fields in header lines 2-181 
BER decode/hex display 3-030 
BER detail display 2-181 
BER display 2-170 
BER display from MOSS storage 3-030 
BER display procedure 2-172, 3-030 
BER display sample sequence 2-172 
BER display screens 2-180 
BER field, IOC bus/addressing 2-182 
BER field, redriva address and error register 
BER file erasure 2-170 
BER file printing 2-466 
BER flag updating 2-173 
BER format 2-170 
BER generation 2-170 
BER handling tools 2-171 
BER layout on diskette 2-340, 2-341, 2-342 
BER list 2-173, 2-180 
BER list display 2-180 
BER purge 2-410 

2-800 
CCU 2-800, 2-802 

2-182 

BER recovery procedures 
BER recovery procedures, 
BER recovery procedures, 
BER recovery procedures, 
BER recovery procedures, 
BER recovery procedures, 
BER recovery procedures, 
BER recovery procedures, 
BER save 2-409 

IOC bus and adapters 2-804 
MOSS 2-800 
MOSS storage errors 2-801 
multiple BERs 2-801 
RDV address and error register 2-80 
storage double bit errors 2-803 

BER storage on diskette 2-170 
BER storage when diskette is not operational 
BER structure 2-171 
BER summary display 2-180 
BER that ~re not machine error 2-171 
BER thresholds 2-171 
BER type 01 2-240, 2-241, 2-242 
BER type 01 ID 00 2-260 
BER type 01 ID 00 field explanation 2-260 
BER type 01 ID 01 2-270 
BER type 01 ID 01 field explanation 2-270 
BER type 01 ID 02 2-280, 2-281 

2-170 

BER type 01 ID 01 18 lF 90 92 93 94 95 96 98 99 9C 9E 9F 2-192 
BER type 01 ID 02 field explanation 2-280 
BER type 01 ID 03 2-290 
BER type 01 ID 03 field explanation 2-290 
BER type 01 ID 04 2-300 
BER type 01 ID 04 field explanation 2-300 
BER type 01 ID 05 2-310 
BER type 01 ID 05 fi~ld explanation 2-311 
BER type 01 ID 06 2-320, 2-324 
BER type 01 ID 06 field explanation 2-320 
BER type 01 ID 07 2-325 
BER type 01 ID 91 83 Cl C2 2-330 
BER type 01 ID 91, B3, Cl, C2 2-330 
BER type 01 ID 91,B3, Cl, C2 field explanation 2-330 
BER type 10 CCA> 2-190, 2-191 
BER type 10 field explanation 2-193 
BER type 10 ID 14 16 91 9A 2-192 
BER type 10 ID 18 lC lE 97 9B 2-192 
BER type 10 ID 33, 34, 35, Bl, B2, BS, B6 2-192 
BER type 11 2-200, 2-201 
BER type 11 CTSS> ID 14, 16, 91, 92, 93 2-201 
BER type 11 field explanation 2-203 
BER type 11 ID Al 2-201 
BER type 11 ID A2 2-202 
BER type 11 ID Bl 2-202 
BER type 11 ID lC 2-202 
BER type 11 ID lE lF 95 96 99 9A 98 2-201 
BER type 11 ID 18 lB 97 98 9C 2-201 
BER type 12 CHCP/EP> 2-210 
BER type 12 field explanation 2-210 
BER type 12 ID 11 through 19 2-210 
BER type 12 ID 21 2-210 
BER type 13 2-220 
BER type 13 field explanation 2-221 
BER type 13 ID Cl thru C6 2-221 
BER type 13 ID 32, Bl 2-221 
BER type 13 ID 91 thru 9S 2-221 
BER type 14 2-230 
BER type 14 field explanation 2-230 
BER type 14 ID 91, 92, 93, 9S 2-230 
BER type lS 2-231 
BER type lS field explanation 2-232, 2-233 
BER type lS ID AC 2-232 
BER type lS ID AF 2-232 
BER type lS ID A3, AS, A7, A8 2-231 
BER type lS ID B2 2-232 
BER type lS ID B3, B4, BS, B6 2-232 
BER type lS ID 14, 16, 91, 92, 93 2-231 
BER type 15 ID 18, 97, 98, 9C 2-231 
BER type lS ID 96, 99, 9A, 9B 2-231 
BER updating 2-173 
BER/ALARM/ALERT sequence analysis 2-251 
blank display checks 14-820 
block multiplex channel 12-092, 12-200 
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block multiplex mode 12-215 
board characteristics 1-050 
board characteristics, channel adapter 1-041 
board disabled by jumper 11-090 
board layout, C2LB2 4-020 
board layout, LAB 4-020 
board layout, MMB 4-020 
board pin assignments 4-020 
board pin assignments, MMB, C2LB, C2LB2, CLAB, LAB, CAB 4-020 
board voltage plan 4-040 
box error record CBER> description 1-070 
branch and link register instruction 10-150 
branch instruction 10-190 
branch on C latch instruction 10-190 
branch on count instruction 10-190 
branch on Z latch instruction 10-190 
branch trace buffer 14-050 
branch trace extra records 14-050 
branch trace function 14-050 
branch trace function, MSA 2-351 
branch trace level control register 14-051 
branch trace register 14-050 
BSC receive 13-532 
BSC transmit 13-533 
BSC/SS device or line errors 3-050 
BSC/SS station statistics 3-053 
BSTAT 2-300 
buffer content, trace 2-030 
buffer trace 2-031 
buffer use trace 2-030 
buffers trace, location (map) 13-550 
burst length jumper 4-283 
burst mode 1-051, 9-040, 12-205 
bus in check bit 12-055 
BUSTERM diagram 4-095 
BYP-IOC-CHK, MSA 2-351 
byte multiplex channel 12-092, 12-210 
BZL instruction 10-190 

c 

C REQ 2-322 
CA address compare error 12-080 
CA autoselect timing 12-806 
CA autoselection 12-065 
CA autoselection signal routing 12-804 
CA autoselection troubleshooting 12-803 
CA autoselection, scoping routine 12-807 
CA broadcast commands 12-016 
CA cable removal 4-110 
CA cable routing 4-110 
CA card descriptions 12-005 
~A card socket location 12-005 
CA CCU interface card check 12-080 
CA channel interface card check 12-080 
CA connection details 4-113 
CA control character recognition 12-070 
CA cycle steal operations 12-809 
CA cycle steal signal routing 12~810 
CA cycle steal timing 12-820 
CA cycle steal troubleshooting 12-809 
CA cycle steal, scoping 12-820 
CA data flow 12-095 
CA data transfer in AIO mode (cycle stealing) 12-090 
CA data transfer in PIO mode 12-091 
CA data transfer methods 12-015 

CA data transfer sequences 12-090 
CA data transfer state 12-015 
CA disabled state 12-015 
CA enabled bit 12-045 
CA enabling/disabling 12-070 
CA error conditions 12-080 
CA final status transfer/sense 12-100 
CA force error bit 12-040 
CA functional partitioning and selection 12-065 
CA hardware status register 12-025 
CA inbound data transfer sequence in AIO mode 12-090 
CA inbound data transfer sequence in PIO mode 12-092 
CA initial selection 12-085 
CA initial selection state 12-015 
CA initial status transfer 12-085 
CA input/output immediate instruction 12-065 
CA input/output instruction failure scoping 12-820 
CA interface enabled bit 12-045 
CA internal bus parity error 12-080 
CA interrupt request level 1 12-015, 12-070 
CA interrupt request level 3 12-015, 12-070 
CA introduction 12-005 
CA IOC bus parity error 12-080 
CA IOH instructions 12-015 
CA IOH registers 12-020 
CA IOHI instructions 12-016 
CA level 1 interrupt requests 12-015, 12-070 
CA level 3 interrupt requests 12-015, 12-070 
CA local store contents 12-020 
CA modes of operation 12-010 
CA outbound data transfer sequence in AIO mode 12-090 
CA outbound data transfer sequence in PIO mode 12-091 
CA output exception check 12-080 
CA ready state 12-015 
CA scoping routine for autoselect mechanism 12-807 
CA scoping routine for cycle steal mechanism 12-830 
CA stacked initial status 12-085 
CA status transfer state 12-015 
CA switched to interface A bit 12-040 
CA switched to interface B bit 12-040 
CA transfer termination 12-092 
CAB address jumpers 4-270 
CAB board card location 4-063 
CAB board layout 4-020 
cable to ACU 4-160 
cable, CA cable routing in frame 02 4-111 
cable, CAB to LAB position 8 4-091 
cable, MOSS to control panel 4-083 
cable, primary IOC 4-080 
cable, storage cables 4-081 
cables from CCU board to CAB 4-090 
cabling between boards 4-070 
cabling, general view 4-070 
CADR card 12-005 
CADR card check bit 12-055 
CADR card plugging 5-042 
CADR card removal 5-042 
CADR card replacement 5-042 
card and board organization 4-050 
card and connector assignments, CCU board 4-022 
card and connector assignments, power board 4-020 
card assignments, MMB, C2LB, C2LB2, CLAB, LAB, CAB 4-020 
card locations 4-060 
card module information 5-030 
card pin assignments 4-020 
card pin assignments, CCU board 4-022 
card replacement 5-040 
card vendor transistor logic 12-005 
card, BSMI 10-040 

card, BTAC 10-040 
card, CCLK 10-040 
card, CTLl 10-040 
card, CTL2 10-040 
card, DFL123 10-040 
card, DFL4 10-040 
card, DFL5 10-040 
card, ECC 10-050 
card, indicator 3-011 
card, internal clock 13-013 
card, LIC 1-052 
card, MCC 14-011 
card, MIOC 14-020 
card, redrive 11-060 
CCA basic status register 14-090 
CCA card 14-090 
CCA card test 6-110 
CCIN card 1-041, 12-005 
CCIN card check bit 12-055 
CCITT signal names 4-130 
CCU BER Ctype 13> 2-220 
CCU board layout 4-022 
CCU board packaging 10-040 
CCU board replacement 5-010 
CCU card replacement 5-041 
CCU cards 10-040 
CCU characteristics 10-040 
CCU check mode 2-350 
CCU circuit description 10-030 
CCU clock 1-040, 5-050 
CCU connectors 10-040 
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CCU control program/MOSS communications 14-140 
CCU cycle 10-040 
CCU data flow 10-020 
CCU description 9-02 
CCU hardcheck 2-250 
CCU in 3725 data flow 10-010 
CCU instruction address register 10-030 

X-002 

CCU instruction CCU-to-scanner input output 13-121 
CCU interrupt levels 10-040 
CCU isolation 10-800 
CCU level 2 interrupt requests 11-050 
CCU loading support 6-090 
CCU ll and L2 interrupts scoping 11-808 
CCU main storage 10-040 
CCU mode 2-350 
CCU operation 10-031 
CCU packaging 10-040 
CCU program level priorities 10-080 
CCU read-only storage 10-030 
CCU record printing 2-461 
CCU rollout area 6-090 
CCU ROS 10-031 
CCU status 2-351 
CCU storage refresh timing 10-810 
CCU timers 10-260 
CCU to MOSS communication 14-140 
CCU to MOSS status A register CX'll') 14-040 
CCU to MOSS status B register CX'06') 14-040 
CCU to MOSS status C register CX'07'> 14-040 
CCU to MOSS status D register CX'Of') 14-040 
CCU to MOSS status E register CX'Ol'> 14-040 
CCU to MOSS status F register CX'05') 14-040 
CCU to storage bus scoping 10-830, 10-831, 10-832, 10-833 
CCU to storage bus, signal tables 4-081 
CCU to storage internal bus scoping routine 10-830 
CCU troubleshooting 10-800 
CCU X'71' output register 2-351 
CCU X'72' output register 2-352 
CCU 100 ms interval timer 10-260 
CCU/scanner exchanges 9-040 



CCU/scanner IPL information 2-353 
CCU/storage clocking 10-800 
CDF C3725) create 2-400 
CDF (3725) verify 2-401 
CDF change warning 11-800 
CDF data organisation 2-461 
CDF display/update 2-402 
CDF file printing 2-461 
CDF information 2-405 
CDF recording before LIC or ICC move 8-040 
CDF select and create 2-400 
CDF update after LIC or ICC move 8-050 
CDF verify 2-401 
CDS range definition card layout 2-153 
CELIA card 13-011, 13-800 
CELIA card data flow 3-011 
CELIA LED testing 3-011 
central control unit, description 1-040 
channel adapter 1-041 
channel adapter address bits 12-060 
channel adapter addressing 1-041, 11-055 
channel adapter and MOSS control 6-010 
channel adapter autoselection 12-065 
channel adapter block multiplex mode 12-215 
channel adapter burst mode 12-205 
channel adapter cables 4-084 
channel adapter card description 12-005 
channel adapter card location 5-042, 12-005 
channel adapter channel enabling 12-070 
channel adapter condition register 12-045 
channel adapter control character recognition 12-070 
channel adapter control register 12-045 
channel adapter description 12-005 
channel adapter device addresses 12-015 
channel adapter driver receiver card 1-040, 12-005 
channel adapter driver-receiver 1-041 
channel adapter enable switches 6-010 
channel adapter error register 12-055 
channel adapter input X'B' instruction 12-021, 12-050 
channel adapter input X'C' instruction 12-021, 12-022, 

12-050 
channel adapter input X'D' 
channel adapter input X'E' 
channel adapter input X'F' 
channel adapter input X'O' 
channel adapter input X'l' 
channel adapter input X'2' 

12-031, 12-032 
channel adapter input X'3' 
channel adapter iriput X'4' 
channel adapter input X'S' 
channel adapter input X'6' 
channel adapter input X'7' 

instruction 
instruction 
instruction 
instruction 
instruction 
instruction 

instruction 
instruction 
instruction 
instruction 
instruction 

12-022, 
12-022, 
12-022, 
12-020, 
12-020, 
12-020, 

12-020, 
12-021, 
12-021, 
12-021, 
12-021, 

interrupt requests 12-015 

12-055 
12-060 
12-060 
12-025 
12-025 
12-030, 

12-035 
12-035 
12-035 
12-040 
12-045, 

12-046 
channel adapter 
channel adapter 
channel adapter 
channel adapter 
channel adapter 
channel adapter 
channel adapter 
channel adapter 
channel adapter 
channel adapter 
channel adapter 
channel adapter 
channel adapter 
channel adapter 
channel adapter 

level 1 interrupt requests register 
level 3 interrupt requests register 
location 1-041 

12-070 
12-070 

mode of operation 12-010 
modularity 1-041 
multiplex mode 12-210 
OLT responder 2-152 
OLTs 2-152 
operating environment 12-005 
output X'B' instruction 12-021, 
output X'C' instruction 12-021, 
output X'D' instruction 12-022, 
output X'E' instruction 12-022, 
output X'F' inst.ruction 12-022, 

12-050 
12-050 
12-055 
12-060 
12-060 

channel adapter output X'O' instruction 
channel adapter output X'l' instruction 
channel adapter output X'2' instruction 
channel adapter output X'3' instruction 
channel adapter output X'4' instruction 
channel adapter output X'5' instruction 
channel adapter output X'6' instruction 
channel adapter output X'7' instruction 
channel adapter packaging 1-041 
channel adapter record printing 2-462 
channel adapter registers 12-015 
channel adapter reset bit 12-046 
channel adapter reset warning 11-800 
channel adapter scoping 11-809 

12-020, 
12-020, 
12-020, 
12-020, 
12-021, 
12-021, 
12-021, 
12-021, 

channel adapter selection bits 12-045, 12-065 
channel adapter selector mode 12-200 
channel adapter states 12-015 
channel adapter TPS 12-075 
channel adapter troubleshooting 12-750, 12-800 
channel bus in check 12-080 
channel bus out check 12-025, 12-030 
channel enabling/disabling checks 12-800 
channel end presented bit 12-030 
channel interface 1-010, 1-041 
channel interface card 12-005 
channel interface scoping 12-820 
channel link attached controller 1-011 
channel loader dump program final status/sense 

information 12-101 
channel multiplex mode 12-210 
channel operation, channel adapter 1-041 
channel stop bit 12-030 
channel tag line definitions 12-140 
channel to CCU interface 1-041 
character mode 1-051, 9-040 
character mode (contrast with normal mode) 9-040 
character mode command status 13-351 
check the checkers bit 12-040 
checkpoint trace 2-378 
CHGDMP 14-081 
CHIN card 12-005 
CHIN card check bit 12-055 
CLAB board layout 4-020 
CLABl card location 4-061 
CLABl line information 4-123 
CLAB2 1-041 
CLAB2 line information 4-122 
CLDP 14-081 
clock cable routing 4-100, 5-051 
clock pulse timing 14-070 
clock scope points 4-100 

12-025 
12-025 
12-030 
12-035 
12-035 
12-035 
12-040 
12-045 

clock scoping 5-050, 4-100, 5-051, 5-052, 5-053, 5-054 
clock signal relationship 5-050 
clock, high speed, distribution 4-100 
command out tag 12-140 
commands CCP> to TIC 15-171 
communication controller 1-010 
communication function trace 2-042 
communication interface 4-130 
communication scanner 1-051 
communication scanner processor 1-050, 13-010 
communication scanner processor, packaging 1-050 
communication scanner storage packaging 1-050 
communication scanner, functions 1-051 
communication scanner, modularity 1-051 
communication scanner, performance 1-051 
communication wrap block 3-012 
communication wrap cable 3-012 
compatibility, LIC-ICC 1-052 
component location 4-010 

concurrent maintenance 1-070 
condition codes 2-260 
configuration data file 2-400, 2-461 
configuration, example of scanner 13-261 
configurations 1-020 
CONNECTED, MSA 2-352 
console functions 2-010 
console link test 6-031 
console signal testing 14-831 
console switch 6-010 
console wrap block 3-013 
control block relationship 13-210 
control in start-stop receive CRAM C) 13-534 
control in start-stop transmit CRAM C> 13-534 
control panel 6-011 
control panel card voltage pins 4-043 
control panel connections 6-020 
control panel, location 1-060 
control storage addressing in RAM A receive 13-510, 

13-511 
control subsystem 1-020, 1-040 
control subsystem, description 1-040 
controller diskette 1-060, 2-020 
controller diskette, primary menu 2-020 
controller general description 1-020 
controller initialization 6-060 
controller initialization flow 6-080 
controller initialization request handling 6-130 
controller initialization sequence 6-070 
controller initialization, phase description 6-090 
controller !Pl 6-090 
controller organization 1-020 
controller re-IPL 6-090 
controller reset and MOSS IML 6-090 
controller resets 6-050 
controlling the channel adapter 12-015 
conversion rules 2-470 
copy ZAPs an spare diskette 2-399 
copying a diskette, MD to MD 2-459 
correlating line trace and SIT 2-035 
CP commands to TIC 15-171 
CP LOAC~D, MSA 2-353 
CPT records 2-036 
create, CDF 2-400 
creating a ZAP 2-394, 2-398 
CS (scanner errors) 2-323 
cscw 12-022, 12-025 
CSM, packaging 1-050 
CSP 1-050 
CSP clock 13-010 
CSP components 13-010 
CSP control storage 13-010 
CSP data flow 13-010 
CSP external registers 13-011 
CSP hardstop 13-012 
CSP internal errors 13-321 
CSP IOC bus errors 13-340 
CSP IOC bus interface errors 13-321 
CSP local storage 13-010 
CSP modularity 1-050 
CSP packaging 1-050 
CSP packaging 13-010 
CSP processor characteristics 13-010 
CSP purpose 13-010 
CSP read only storage 13-010 
CSP storage refresh 13-800 
CSP timing chart in cycle steal mode 13-800 
CSP troubleshooting 13-800 
CSP/FES errors 13-321 
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CSP/IOC bus errors 13-321 
CSS description 1-040 
CSTAT 2-310 
CU forced burst mode 12-205 
current error counter 2-260 
CVTL card 12-005 
cycle counter operation 10-260 
cycle sequence tables 10-171 
cycle steal CAIO) halt remember latch bit 12-055 
cycle steal autoselection 13-820 
cycle steal autoselection CTRM> 15-820 
cycle steal CA, scoping 12-820 
cycle steal halt remember 12-080 
cycle steal mechanism 1-040 
cycle steal mode control register 12-050 
cycle steal preselection 13-820 
cycle steal priority structure CTRM> 15-820 
cycle steal priority structure 13-820 
cycle steal requests 11-050 
cycle steal requests to the CCU 13-820 
cycle steal sequence description CTRM> 15-130 
cycle steal signal routing, CA 12-810 
cycle steal timing 11-813 
cycle stealing 10-040 
C2LB line information 4-120 
C2LB 1-041 
C2LB address jumpers 4-270 
C2LB board card location 4-064 
C2LB board layout 4-020 
C2LB2 line information 4-120 
C2LB2 1-041 
C2LB2 board card location 4-064 
C2LB2 board layout 4-020 

D 

DAC card replacement 5-040 
data buffer register 12-035 
data circuit-termin~ting interface 1-011 
data flow 1-030 
data flow for IOH instruction 10-150 
data flow for IOHI instruction 10-120, 10-130 
data flow for output instruction 10-211 
data flow for RE input instruction 10-210 
data flow for RI instruction 10-130 
data flow for RR. instruction 10-140 
datil flow for RS instruction on character 10-160 
data flow for RS instructions 10-170 
data flow for RSA instruction 10-180 
data flow, channel adapter 12-095 
data flow, communication controller 1-030 
data flow, LIC 13-013 
data in tag 12-140 
data in/out jumper 4-282 
data link escape CDLE> in RAM B transmit 13-521 
data out tag 12-140 
data terminal equipment interface 1-011 
data/status control register 12-030, 12-031 
DC voltage adjustment 5-060 
DC voltages and tolerances 11-600 
DCE cable m-0ving 8-040 
DCF translate table array. 14-135 
deactivating scanner address compare 2-377 
delete ZAP 2-396 
detection of MOSS errors 
device addresses, channel 
diagnostics, IOC bus !FT 

14-160 
adapter 
11-802 

12-015 

diagnostics, TSS group FES IFTs 2-044 
direct attachment clock select jumper 4-270 
disable autoselection bit 12-045 
disable board by jumpers 11-090 
disconnect function CTRSS> 15-150 
disconnecting storage 10-800 
disconnecting the RDV from the IOC bus 3-020 
DISCTD-GO, MSA 2-352 
DISCTD-STOP, MSA 2-352 
DISK (diskette errors> 2-322 
disk adapter ROS tests 14-860 
disk bootstrap 6-110 
diskette adapter status register 14-080 
diskette BERs 3-030 
diskette commands 14-070 
diskette description 7-010 
diskette drive, ac/dc power on/off 7-054, 7-060 
diskette drive, access lines 7-051 
diskette drive, bail adjustment 7-120 
diskette drive, bail and solenoid replacement 7-120 
diskette drive, bail and solenoid check 7-110 
diskette drive, bail checks and adjustments 7-090 
diskette drive, band replacement 7-070 
diskette drive, cable connector test procedure 7-161 
diskette drive, characteristics 7-011 
diskette drive, collet/flat spring replacement 7-130 
diskette drive, connectors 7-160, 7-161 
diskette drive, control board 7-160 
diskette drive, control board connections 7-050 
diskette drive, control board connectors 7-160 
diskette drive, control card 7-054 
diskette drive, control card cable 7-054 
diskette drive, control card interface 7-050 
diskette drive, diskette sense line 7-051 
diskette drive, drive band adjustment 7-070 
diskette drive, drive band replacement and 

adjustment 7-070 
diskette drive, drive band service check 7-070 
diskette drive, erase gate line 7-051 
diskette drive, file data line 7-051 
diskette drive, file data signal 7-053 
diskette drive, FM encoding 7-052 
diskette drive, general description 7-010 
diskette drive, head engage line 7-051 
diskette drive, head gap adjustment 1~090 
diskette drive, head/carriage adjustment 7-090 
diskette drive, head/carriage replacement 7-100 
diskette drive, head/carriage service check 7-080 
diskette drive, index line 7-051 
diskette drive, inner tracks line 7-051 
diskette drive, interface lines description 7-051 
diskette drive, LED and PTX replacement 7-140 
diskette drive, locations 7-040 
diskette drive, maintenance 7-010 
diskette drive, mechanical operation 7-051 
diskette drive, MFM encoding 7-052, 7-053 
diskette drive, motor capacitor replacement 7-150 
diskette drive, motor fan 7-150 
diskette drive, motor installation 7~150 
diskette drive, motor removal/replacement 7-150 
diskette drive, power on/off procedures 7-060 
diskette drive, PTX service check 7-061 
diskette drive, read/write operation principles 7-052 
diskette drive, removal/replacement 7-060, 7-061 
diskette drive, safety 7-020 
diskette drive, select head 1 
diskette drive, service check 
diskette drive, special tools 
diskette drive, stepper motor 

line 7-051 
7-061 
7-011 

removal replacement 7-062 

Index 

diskette drive, support logic locations 7-030 
diskette drive, switch filter line 7-051 
diskette drive, test pins 7-054 
diskette drive, testing 7-170 
diskette drive, theory of operation 7-050 
diskette drive, typical device operation 7-051 
diskette drive, write data line 7-051 
diskette drive, write gate line 7-051 
diskette drive, write/erase enabled line 7-051 
diskette format write operation 7-052 
diskette functional characteristics 7-011 
diskette internal bus error indications 14-860 
diskette mapping 14-081 
diskette read data 7-052, 7-053 
diskette record write operation 7-052 
diskette safety 7-020 
diskette sense byte 14-081 
diskette swap 2-408, 8-065 
d]skette testing 6-110 
diskette tools 3-012 
diskette use 7-010 
diskette write operation 7-052 
dispatcher subtask trace 2-031 
display all CDF C3725) 2-402 
display CCU/MOSS 2-402 
display channel adapters 2-403 
display C2LB/LAB 2-402 
display is other than X'FOl' 14-821 
display LAB/CAB 2-402 
display module 2-393 
display MOSS storage 2-393 
display scanners/TRAS 2-403 

X-004 

display SCB, SSB and parameter block, TRA 2-385 
display storage, scanner 2-373 
display TIC storage, TRA 2-383 
display token-ring status, TRA 2-386 
display/alter blocks, scanner 2-375 
display/alter LSR and Xrer, scanner 2-376 
display/alter store, scanner 2-373 
display/alter TIC interrupt register, TRA 2-382 
display/alter TRM registers, TRA 2-381 
display/update menu, CDF 2-402 
display, hexadecimal 6-010 
DLE remember latch bit 12-050 
DPLY/ALT blocks, scanner 2-375 
driver/recaiver card check X2-080 
dump delete MOSS, scanner or TRSS 2-392 
dump display MOSS, scanner or TRSS 2-391, 2-392 
dump exchange mechanism 6-140, 6-150 
dump exchange over link part 6-180 
dump scanner 2-371 
dump transfer 2-450, 6-190 
dump, scanner, MOSS, TRSS/TIC 2-440 

E 

EBCDIC monitor control latch bit 12-050 
EC/MES installation, hardware/microcode 8-010 
ECC card 10-050 
ECC control command 10-060 
ECC mechanism 10-050 
EIA card 14-090 
EIA card test 6-110 
element removal and replacement procedures 6-032 
element, 3727, video, logic and keyboard 6-030 
emulation program 1-023 
enable autoselection bit 12-045 
EP channel commands 12-125 



EP communication with MOSS 14-140 
EP ending status 12-130 
EP final status information 12-130 
EP line trace 2-034 
EP sense information 12-135 
EPO switch, control panel 6-011 
erase ZAP 2-394, 2-397 
EREP unit check records 3-070 
error checking circuits 10-020 
error control program error area 13-551 
error detection Cbox error in 3725/26) 1-071 
error detection (3725/3726 attached network> 1-071 
error detection during PIO 13-380 
error detection in CSP/IOC bus interface 13-321 
error detection on 3725/3726 site 1-071 
error log function 2-050, 2-170 
error reporting path to host 1-071 
error reporting to CCU during PIO 13-330 
error status description 13-350 
error status type hardstop 13-351 
ERROR-EXT 2-322 
error, Exx type 3-030 
error, no FRU isolated 1-070 
errors during AIO 13-330 
errors during PIO 13-330 
ESC address and status byte register 12-035 
ESC address with EP 9-030 
ESC final status transfer 12-100 
ESC mode 12-005, 12-010 
ESC operation bit 12-025, 12-030 
ESC stacked final status 12-101 
ESC test I/O address and status register i2-050 
ESD 5-020 
exceptions to RR instructions 10-150 
execute output on addressed channel adapter bit 12-046 
exit instruction 10-200 
extended problem analysis tools 3-040 
extended troubleshooting using BERs chapter 2, section 2 
external register functions 10-220 

F 

FES 13-130 
FES commands for 13-131 
FES data flow 13-020 
FES data transfer operation 13-260 
FES functions 13-021 
FES general reset 13-021 
FES modularity 1-051 
FES operation 13-260 
FES packaging 1-051 
FES packaging and components 13-020 
FES parameter status 13-130 
FES parameter transfer operation 13-260 
FES parameter/status transfer mechanism 13-260 
FES programmed reset 13-013 
FES purpose 13-020 
FES scanning operation 13-260 
FES scheduler 13-013 
FES storage 13-021 
FES throughput 13-020 
field description for BER list screen 2-180 
field description for BER summary screen 2-180 
fields common to many BER detail screens 2-182 
file a ZAP in ZAP area 2-398 

file data 7-052, 7-053 
file data signal 7-053 
file deletion 2-392 
file printing 2-460 
file printing, BER list 2-466 
file printing, CDF 2-461 
file printing, MLT file 2-460 
file printing, MOSS dump 2-467, 2-468 
file printing, ZhP history table 2-465 
file transfer to host 2-042, 2-450 - 2-459 
final status stacked bit 12-030 
flag CBER> updating 2-173 
flat cable extractor 3-013 
flat cable installation 8-050 
flat cable removal 8-045 
frame 01 component location 4-011 
frame 02 component location 4-012 
front end layer 13-013 
front end scanner 1-051, 13-020 
front end scanner, packaging 1-051 
function data exchange 2-351, 2-352 
function registers 10-030 
function select switch 6-010 
function start switch 6-010 
functional organization 1-040 
functions called from the host 2-030 

G 

general IPL after LIC or ICC move 8-070 
general PIO operations 15-100 
general purpose tools 3-010 
generation, control program 1-023 
get command completion CTRM) 15-120 
get error status instruction operation 13-230 
get line identification CGLI) instruction 13-123 
get line identification instruction operation 13-231 
ground fault 12-080 
ground fault error bit 12-055 
group address, RDV 11-055 

H 

HARDSTOP, MSA 2-351 
hardware error 2-250 
hardware reset function CTRA> 15-155 
hex display 6-010 
hex display, BER decode 3-030 
hexadecimal/decimal conversion 2-470 
high-level command status 13-351 
high-speed clock distribution 4-100 
high/low resolution timer 10-260 
host NLDM trace 2-G32 
host trace, environment-independent 2-032 
host traces in an ACF/TCAM environment 2-031 
host traces in an ACF/VTAM environment 2-030 

I 

I/O connections 14-090 
I/O MOSS 14-090 
I/O selection and interrupt mechanism 6-110 
IAR 10-030 
IC instruction 10-160 
ICB (interface control block) location (map) 13-550 
ICB (interface control/PSA block) description 13-554 
ICC characteristics 1-052 
ICC data flow 13-040 
ICC jumpering 13-·040 
ICC modularity 1-052 
ICC move 8-030 
ICC or LIC, before moving 8-040 
ICC packaging and components 13-040 
ICC register 13-040, 13-541 
ICC, packaging 1-050 
ICT instruction lD-180 
IML error flag 2-323 
IML scanner 2-371 
IML, MOSS 3-030 
IML, steps 6-120 
inbound data transfer sequence bit 12-030 
indicator card 3-011 
indicator card data flow 3-011 
indicator card functions 3-Dll 
initial selection 12-085, 12-086 
initial selection address and command register 12-025 
initial selection control register 12-025 
initial selection interrupt 12-025 
initial status byte stacked bit 12-025, 12-085 
initialization of a channel-attached 3725 6-060 
initialization of link-attached 3725 6-060 
initialization request handling 6-130 
initialization requests 6-060 
initialization, controller 6-060 
INITIALIZED, MSA 2-352 
initiate service latch ungated bit 12-055 
INOPERATIVE, MSA 2-352 
input instruction 10-210 
input registers 10-220 
input X'7x' register bits 10-230, 10-231 
input X'70' scoping 10-820 
input/output CIOH) 11-055, 12-015, 12-065 
input/output CIOHI) 11-055, 12-016, 12-065 
insert ZAP 2-396 • 
inserting the diskette 7-010 
installation, microcode EC 8-010 
instruction address register 10-030 
instruction decoding 10-090, 10-110 
instruction formats 10-100 
instruction get error status 13-123 
instruction operations 13-230 
instruction RR CBALR, IOH, IOHI> 10-150 
instruction set 10-040 
instruction set LNVT high/low 13-123 
instruction start line 13-123 
instruction, address exception 10-250 
instruction, B 10-190 
instruction, BB 10-190 
instruction, BCL 10-190 
instruction, BCT 10-190 
instruction, BZL 10-190 
instruction, exit 10-200 
instruction, IC 10-160 
instruction, RE lD-210 
instruction, register and storage with addition 10-180 
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instruction, register to register 10-140 
instruction, RS 10-170 
instruction, RS on character 10-160 
interchange circuits 4-141 
interface disconnection 12-025 
interface. DCE 1-010 · 
interface, DTE 1-010 
interface, storage 10-050 
interface, transmission 1-010 
intermittent error, tentative repair action 1-070 
internal bus parity error bit 12-055 
internal clock card 1-052, 13-040 
internal clock card, packaging 1-050 
interrupt Clevell) request 11-814 
interrupt Clevel2) test 11-814 
interrupt Clevel3) request 11-814 
interrupt (scanner) request to the MOSS 11-814 
interrupt autoselection 13-810 
interrupt autoselection CTRA> 15-810 
interrupt level l/2 CTRM> 15-135 
interrupt level, MOSS 14-110 
interrupt levels 9-010 
interrupt mechanism 10-080 
interrupt operations CTRA> 15-060 
interrupt preselection 13-810 
interrupt preselection CTRA> 15-810 
interrupt priority structure 13-810 
interrupt priority structure CTRA> 15-810 
interrupt request in RAM A receive 13-510 
interrupt request in RAM A transmit 13-511 
interrupt request sources 10-081 
interrupt request to CCU CTRA> 15-810 
interrupt requests to CCU 13-810 
interrupt requests, resetting 10-080 
interrupt system 1-040 
interrupts autoselection 13-810 
interrupts, CCU 10-040 
invalid input instructions 10-210 
invalid output instructions 10-211 
IOC BER Ctype 14) 2-230 
IOC bus adapter interrupts 11-814 
IOC bus address format 11-040 
IOC bus address/command formats 11-040 
IOC bus command description 11-040 
IOC bus command format 11-040 
IOC bus configuration 11-801 
IOC bus connection 11-060 
IOC bus continuity plugs 4-290 
IOC bus data flow 11-010 
IOC bus error bit 12-055 
IOC bus error reporting 11-811 
IOC bus errors CCSP> 13-340 
IOC bus IFT diagnostics 11-802 
IOC bus interface 15-050 
IOC bus interface control CTIC> 
IOC bus interface errors CCSP> 
IOC bus interface signal lines 
IOC bus isolation 11-803 
IOC bus lines 11-015 
IOC bus RDV states 11-801 
IOC bus shortening 11-803 

15-041 
13-321 

summary CTRM> 

IOC bus structure 11-015, 11-016 
lOC bus terminator jumpers 4-290 
IOC bus terminator power warning 11-800 
IOC bus troubleshooting 11-800 
IOC check 2-351 
IOC control logic 10-090, 11-015 
IOC control logic, PIO operation 11-015 
IOC internal status table 10-231 

15-050 

IOC registers 10-030 
IOC wire continuity 4-090 
IOH instruction 10-150, 11-055, 13-121 
IOHI instructions 10-120, 11-055 
IOIR scope points 14-850 
IPL CCU/TSS 2-365 
IPL CHECK, MSA 2-353 
IPL COMPLETE+ERRORS, MSA 2-353 
IPL exchange mechanism 6-140 
IPL exchanges over link IPL port 6-160 
IPL menu/selection 2-365 
IPL REQ 2-322 
Isolation, problem 2-171 

J 

jumper pin removal/replacement 5-030 
jumpers installed on boards 4-270 
jumpers on IOC bus 4-290 
jumpers, ESC address range 4-282 
jumpers, installed on cards 4-280 
jumpers, summary table 4-260 

K 

key, read only 10-250 
key, storage protect 10-250 
keyboard element replacement 6-032 
keyboard palm rest feature 6-034 
keyboard palm rest, installation and removal 6-034 

L 

LA instruction 10-120 
LAB address 11-040 
LAB address jumpers 4-270 
LAB board layout 4-020 
LAB locations 4-011 
LAB number~ng 1-050 
LAB position 3 line information 
LAB position 4 line information 
LAB position 5 line information 
LAB position 6 line information 
LAB position 7 line information 
LAB position 8 line information 
LAB type C 15-031 
LABA board card location 
LABB board card location 
LABC board card location 
lagging address register 
LAR 10-030 

4-062 
4-062 
4-063 
10-030 

last MOSS check code 2-351 

4-124 
4-125 
4-126 
4-127 
4-128 
4-129 

LCB Cline control block> description 13-553 
LCB Cline control block) location Cmap) 13-550 
LED replacement 7-140 
LIB Cline interface buffer) description 13-555 
LIB Cline interface buffers) location (map) 13-550 

Index 

LIC card move 8-050 
LIC card move from one board to another 8-030 
LIC card replacement 5-041 
LIC driver check 13-331 
LIC general reset 13-031 
LIC modularity 1-052 
LIC move physical representation 8-035 
LIC move procedure 8-030 
LIC or ICC, before moving 8-040 
LIC packaging 1-050 
LIC packaging and components 13-030 
LIC purpose 13-030 
LIC registers 13-030 
LIC to DCE interface scoping 13-820 
lIC type 1 1-053 
LIC type 1 autocall unit interface 4-160 
LIC type 1 DCE interface 4-140 
LIC type 2 1-053 
LIC type 3 1-053 
LIC type 4A 1-053 
LIC type 4A, 4B jumpers 4-282 
LIC type 4B 1-053 
LIC weight 1-052 
LIC/ICC compatibility 1-052 
LIC/ICC register description 13-540 
LICl autocall 4-160 
LICl DCE interface (Japan) 4-150, 4-151 
LICl direct attachment 4-170 
LICl registers 13-540 
LIC2 type 2 DCE interface 4-180 
LIC3 DCE interface 4-190 
LIC3 direct attachment 4-200 
LIC3 registers 13-541 
LIC4 registers 13-541 
LIC4A DCE interface 4-210 
LIC4A direct attachment 4-220 
LIC4B DCE interface (except France) 4-230 
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LIC4B DCE interface CFrance only-transmix) 4-232 
LIC4B direct attachment 4-2~0 
line addressing 11-050 
line and !OH trace CNTRI> 2-034 
line attachment board address 11-050 
line character trace CBSC) 2-037 
line character trace CSDLC> 2-037 
line character trace (start/stop) 2-037 
line disabled/no-operation 13-013 
line error trace 2-037 
ljne group 11-050 
line ID loading CTRA> 15-137 
line identification Cline ID> generation CTRA> 15-135 
line information, LAB position 3 4-124 
line information. LAB position 7 4-128 
line interface address 11-050 
line interface buffer See LIB 
line interface card 1-052, 13-030 
line interface card, packaging 1-050 
line operating character mode 13-111 
line operating modes 1-051 
line operating normal mode 13-111 
line operating service mode 13-111 
line reset 13~013 
line trace of remote load 6-171 
line trace of remote NCP abend 6-190 
line vector table, see LNVT 
LNVT definition 13-120 
LNVT pointer to 13-552 
load and start CLDP in CCU 6-090 
local storage 1-041 
local storage component location 4-010 



location 4-010 
location, diskette drive 7-040 
location, local storage component 4-010 
location, thermal switch 4-013 
lock/unlock HCP buffers jumper 4-283 
logic element replacement 6-033 
logic partitioning 10-040 
LOGREC 2-042 
low-speed clock scoping 5-051 
LSSD 10-090 
LSSD bit identification 2-404 
LSSD display 2-404 
LSSD operation 14-070 
LSSD operations 10-090 
LSSD operations (from MOSS) 2-404, 14-071 
LSSD register 14-071 
LSSD testing circuit 14-070 

M 

machine clocks Cother than high speed) 5-050 
machine instructions 1-040 
machine internal communications CTRA> 15-060 
machine load table 2-407 
machine status area 2-350 - 2-354 
mailbox commands 14-141 
mailbox description 14-140 
mailbox exchange procedure 14-140 
mailbox exchange timeouts 14-141 
mailbox MOSS 13-552 
mailbox status 14-141 
main storage 1-040 
main storage data flow 10-050 
main storage description 10-050 
main storage protection states 10-250 
maintenance and operator subsystem 1-020, 1-060, 14-010 
maintenance data operand register 10-030 
Maintenance Device 2-450 
Maintenance Device 2 3-040 
maintenance operation screen 2-020 
maintenance phil~sophy 1-070 
maintenance, preventive 8-020 
manual MOSS dump 2-440 
manual routine 8001 2-803 
manual scanner dump 2-440 
manual step switch, control panel 6-011 
manual TIC dump 2-440 
mask in BSC receive CRAM C> 13-532 
mask in BSC transmit CRAM C> 13-533 
mask in SDLC receive CRAM C) 13-530 
mask in SDLC transmit CRAM C> 13-531 
mask in start-stop receive CRAM C) 13-534 
mask in start-stop transmit CRAM C> 13-534 
MCC card test 6-110 
MCC status register 14-030 
MEF status byte 2-260 
MEM card replacement 5-040 
MEMx card 10-050, 10-070 
message directory 2-480, 2-490, 2-491, 2-492 
message exchanges 9-030 
message format, system operation 9-030 
messages, TRSS functions 2-520 
messages, TSS functions 2-510 
messages, utility program 2-500 
microcode checkpoint trace 2-040 

microcode data flow, general 13-110 
microcode EC installation 8-010 
microcode functions 13-110 
microcode interaction with control program 13-120 
microcode interaction with FES 13-130 
microcode interaction with MOSS 13-140 
microcode level 13-111 
MIOC bus signal tables 4-082 
MIOC control logic 10-090 
MIOC data flow 10-090 
MIOC direct operations 10-090 
MIOC indirect operations 10-090 
MLT 2-407 
MLT file printing 2-460 
MMB board layout 4-020 
MMC card 14-011, 14-012 
MMC card replacement 5-040 
mode CTRSS> 2-387 
mode control register A 14-051 
mode control, scanner 2-372 
mode, line operating 13-111 
modem change detection 13-261 
modem interface test set 3-040 
modem line management 13-261 
modify ZAP 2-396 
module display 2-393 
module extractor/aligner 3-013 
MOSS adapter read command timing chart 14-840 
MOSS adapter write command timing chart 14-840 
MOSS adapters 1-060 
MOSS address compare register 14-051 
MOSS buses signal tables 4-083 
MOSS card interconnection 14-012 
MOSS card organization 14-010, 14-012, 4-060 
MOSS changes of state 14-101 
MOSS check code 2-351 
MOSS clocking 14-810 
MOSS command completion 13-352 
MOSS command status 13-352 
MOSS communication between MOSS and HCP/EP 14-140 
MOSS completely down 14-820 
MOSS connection to control panel 6-020 
MOSS console connections 14-090 
MOSS control 6-010 
MOSS control panel connections 14-090 
MOSS data flow 14-010 
MOSS description 14-010 
MOSS diskette adapter 1-060 
MOSS diskette drive 14-080 
MOSS dump 2-440 
MOSS dump file printing 2-467, 2-468 
MOSS error area 13-552 
MOSS error detection 14-160 
MOSS error status register 15-108 
MOSS functions 14-010 
MOSS hardware checking 14-160 
MOSS IML 6-070 
MOSS IML step description 6-110 
MOSS indirect operation register 14-040 
MOSS initialization 6-120 
MOSS inoperative lamp 6-010 
MOSS interrupt levels 14-110 
MOSS IOC bus testing 6-110 
MOSS isolation 14-810 
MOSS loop on error 14-831 
MOSS LSSD register 14-071 
MOSS mailbox protocol 14-140 
MOSS message lamp 6-010 
MOSS microcode 14-100 

MOSS or scanner dump delete 2-392 
MOSS or scanner dump display 2-391 
MOSS PIO bus and internal signal routing 14-835 
MOSS PIO bus protocol 14-012 
MOSS processor 14-011 
MOSS processor checkout 6-110 
MOSS processor storage and microcode 1-060 
MOSS record printing 2-462 
MOSS reduced configuration 14-830 
MOSS register MAP 14-141 
MOSS register space allocation 14-120 
MOSS reset 6-110 
MOSS scanner and TRSS dump display/detete 2-391 
MOSS scanner communication 14-150 
MOSS sense codes 14-llO 
MOSS software checking 14-160 
MOSS states 14-100 
MOSS status 2-350 
MOSS storage address test 14-840 
MOSS storage errors 2-801 
MOSS storage map 14-011 
MOSS storages 14-011 
MOSS store and module display 2-393 
MOSS timing charts 14-840 
MOSS to CCU adapter 1-060 
MOSS to CCU communication 14-020, 14-140 
MOSS to CCU internal bus scoping routine 14-883 
MOSS to CCU internal bus, physical 14-880 
MOSS to CCU internal bus, read operation 14-882 
MOSS to CCU internal bus, write operation 14-881 
MOSS to CCU interrupt registers 14-040 
MOSS to CCU operations 14-020, 14-140 
MOSS to CCU status registers 14-040, 14-051 
MOSS to control panel cable 4-083 
MOSS to diskette cable 4-083 
MOSS troubleshooting 14-800 
MPC card 14-011, 14-012 
MPC card replacement 5-040 
MROS card replacement 5-040 
MSA, BYP-CCU-CHK 2-350 
MSA, BYP-IOC-CHK 2-351 
MSA, CCU/scanner IPL 2-353 
MSA, CCU/scanner IPL information 2-350, 2-353 
MSA, HARDCHK 2-351 
MSA, HARDSTOP 2-351 
MSA, I-STEP 2-350 
MSA, IPL-REQ 2-351 
MSA, LAST MCHK;xxx 2-351 
MSA, MOSS-ALONE 2-350 
MSA, MOSS-OFFLIHE 2-350 
MSA, MOSS-ONLINE 2-350 
MSA, PROCESS 2-350 
MSA, RESET 2-351 
MSA, RUN 2-351 
MSA, scanner information 2-350, 2-352 
MSA, SERVICE-MODE 2-350 
MSA, STOP-AC 2-351 
MSA, STOP-BT 2-351 
MSA, STOP-CCU-CHK 2-350 
MSA, STOP-IOC-CHK 2-351 
MSA, STOP-PGM 2-351 
MSA, with TRA/TIC information 2-350, 2-354 
multiple interrupt requests on same level 10-080 
multiplex mode 12-210 
multiplexer channel 12-210 
multistation access unit 8228 15-022 
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N 

NCCF 1-023, 2-032 
HCP address trace 2-034 
HCP branch trace 2-033 
HCP channel adapter trace 2-033 
HCP channel commands information 12-110 
HCP generalized PIU trace 2-033 
HCP line trace 2-034 
HCP scanner interface trace 2-035 
HCP sense information 12-120 
HCP session trace 2-033 
HCP SIT 2-035 
HCP SIT record units 2-036 
HCP status information 12-115 
HCP transmission group trace 2-034 
HCP/EP command status 13-351 
net list, example 4-030 
network configuration changes 1-023 
network control program 1-023 
network problem determination application 1-023 
HLDM 1-023, 2-032 
HLDM users 2-032 
no FRU isolated 1-070 
normal mode 1-051 
normal mode (contrast with character mode) 9-040 
normal operation screen 2-020 
HPDA messages 2-050 
HSC address 9-030 
HSC address active bit 12-045 
HSC address jumpers 4-281 
HSC final status transfer 12-100 
HSC initial status chart 12-08~ 
HSC mode 12-005, 12-010 
HSC stacked final status 12-100. 
HSC status/control register 12-040 
HSC, initial status chart 12-086 
HTO 1-023 
HTRI traces 2-034 

0 

OLT CCA responder) 2-152 
OLT CCA> 2-152 
OLT CDS for the 3725 2-153 
OLT procedure 2-151 
OLT routine list 2-152 
OLT running restrictions 2-152 
online test group 2-150 
OP register 10-030 
operation register 10-030 
operation, ROS 10-031 
operational in tag 12-140 
operational out tag 12-140 
operator console adapter 1-060 
operator console anti-glare feature 6-034 
operator console interface, wrap block 6-040 
operator console keyboard rest feature 6-034 
operator console sharing 6-040 
operator console test 6-031 
operator console, elements 6-030 
operator console, keyboard element replacement 6-032 
operator console, logic element replacement 6-033 
operator console, test switch 6-030 

operator console, video element adjustment 6-031 
operator console, video element replacement 6-032 
operator console, video element testing 6-031 
outbound data transfer bit 12-030 
output exception check bit 12-055 
output instruction 10-211 
output registers 10-230 
output X'7x' register bits 10-240 
output X'71' instruction 2-351 
output X'72' instruction 2-352 
output X'74' instruction 10-825 
overview token-ring network 15-020 

p 

packaging, CLAB 1-050 
packaging, C2LB 1-0~0 
packaging, C2LB2 1-050 
packaging, LAB 1-050 
packaging, MOSS 1-060 
packaging, storage 10-050 
packaging, TSS 1-050 
packaging, 3725 model2 1-041 
packaging, 3725/3726 1-041 
parallel data field CPDF> in RAM A 13-510, 13-511 
parallel data field CPDF> in RAM B 13-521, 13-520 
parameter status area, see PSA 
part location, diskette drive 7-040 
partitioned emulation programming extension 1-023 
PCI level3 interrupt scoping 11-809 
PCW 2-281 
permanent BSC/SS device errors 3-050 
permanent BSC/SS line error, RECMS decoding 3-050 
permanent interrupt after reset 14-850 
permanent SDLC line error 3-056 
PF keys 2-373 
PF keys on BER list screen 2-180 
PFAR register 10-030 
physical LIC move 8-035 
pin addressing 4-030 
pin list, example 4-030 
pin lists 4-030 
ping/pong buffers 13-012 
PIO bus protocol 11-015 
PIO bus read timing 11-812 
PIO bus write timing 11-812 
PIO foimat and types CTRA> 15-105 
PIO format at TA time CTRA> 15-105 
PIO halt remember latch bit 12-055, 12~080 
PIO initiated by the CCU 11-020 
PIO initiated by the MOSS 11-020 
PIO mode 10-020 
PIO mode bit 12-045 
PIO operation 11-020, 11-021, 11-022 
PIO operation sequence 11-020 
PIO operation sequence, data transfer 11-021 
PIO operation sequence, initialization 11-021 
PIO read sequence CTRA> 15-110 
PIO read timing 11-022 
PIO scoping routine for IOC bus 11-805, 11-806 
PIO scoping, channel adapters 11-809 
PIO scoping, scanners 11-808 
PIO scoping, TRAs 11-809 
PIO types CTRA> 15-105 
PIO types for TIC 15-105 

PIO write sequence CTRA> 15-110 
PIO write timing 11-022 
PIO-MMIO operations 15-060 

Index X - 0 0 8 

PIO/MMIO hand-shaking mechanism CTRM> 15-115 
PIO/MMIO read CTRM> 15-115 
PIO/MMIO write CTRM> 15-115 
PIU trace 2-031 
POPR register 10-030 
power board layout 4-021 
power control 6-011 
power jumpers 4-300 
power mode switch 6-011 
power on checks 14-820 
power on lamp, control panel 6-011 
power on lamp, operator console 6-030 
power on/off switch, control panel 6-011 
power on/off switch, operator console 6-030 
power service area, control panel 6-011 
power supply adjustments 5-060 
power terminator cards 4-300 
pre-fetch address register 10-030 
pre-fetch operation register 10-030 
preselection mechanism CTRA> 15-810 
preventive maintenance 8-020 
primary control field CPCF> in RAM B receive 13-520 
primary control field CPCF) in RAM B transmit 13-521 
primary IOC cables 4-080 
primary menu 2-020 
primary redrive address 11-070 
printing general scanner configuration frame 2-462 
printing scanner detailed information records 2-463 
printing the BER list 2-466 
printing the CDF 2-461 
printing the configuration data file 2-461 
printing ZAP history tables 2-465 
priority outbound service bit 12-031, 12-032 
program generation 1-023 
program requested interrupt bit 12-030 
program wait lamp 6-010 
program-initiated operation 12-035 
programmed input/output operations CTRA> 15-100 
programmed reset function CTRA> 15-155 
programmed reset TRM 15-120 
programming support for the host 1-023 
protocol handling 9-050 
PSA area 13-120 
PSA data buffers 13-121 
PSW condition codes and page pointer 2-260 
PT-2 channel monitor 3-040 
PT-2 high-speed trace programs 3-040 
PT-2 SHA edit and display program 3-040 
PT-2 tool 3-040 
PT-2 TP exercise program 3-040 
PT-2 TP line monitor 3-040 
PTX replacement 7-140 
purge BER 2-409 
purpose of ICC 13-040 
purpose of the token-ring 
PWBl board card location 
PWB2 board card location 

network 
4-063 
4-064 

15-020 



R 

RA instructions 10-120 
RAM A 13-130 
RAM A description 13-510 
RAM A receive 13-510 
RAM A transmit 13-511 
RAM B description 13-520 
RAM B receive 13-520 
RAM B transmit 13-521 
RAM C 13-131 
RAM C BSC receive 
RAM C BSC transmit 
RAM C description 
RAM C SDLC receive 
RAM C SDLC transmit 
RAS 1-023 

13-532 
13-533 

13-530 
13-530 

13-531 

RDV card replacement 5-042 
RDV card scoping 11-807 
RDV clocking 11-804 
RDV disconnection 11-803 
RDV in 3725 data flow 11-010 
RE instruction 10-210, 10-211 
re-IML, MOSS 3-030 
read computed line ID by MOSS CTRA> 15-120 
read CSCW CTRA) 15-120 
read load line ID base CTRA) 15-120 
read only key 10-250 
read storage size command 10-060 
read storage timing 10-832 
read/modify/write storage timing 
receive and transmit commands for 
receiving a file, data base to MD 
receiving a file, MD to MD 2-458 
RECMS record formats 3-050 

10-833 
FES 13-131 

2-452 to 2-457 

redrive, addressing on boards 11-070 
redrive, card implementation 11-060 
redrive, card scoping 11-807 
redrive, cards 11-060 
redrive, channel adapter 1-041 
redrive, commands 11-100, 11-101, 11-070 
redrive, diagnostic read command 11-101 
redrive, diagnostic write command 11-101 
redrive, disable driver command 11-101 
redrive, disable jumper 11-090, 11-803 
redrive, disconnection 11-803 
redrive, enable driver command 11-101 
redrive, error register 11-080 
redrive, functions 11-080 
redrive, group address 11-070 
redrive, group address 11-070 
redrive, IOC bus 11-015 
redrive, numbering 11-070 
redrive, poll command 11-100 
redrive, read error register command 11-100 
redrive, record printing 2-462 
redrive, reset 11-080 
redrive1 reset redrive command 11-101 
redrive, state definitions 11-090 
redrive, states 11-801 
redrive, write error register command 11-100 
refresh 10-060 
register and immediate address instructions 10-120 
register and storage with addition instructions 10-180 
register description 13-420 
register external instructions 10-210 
register immediate instructions 10-130 
register in X'76' 11-811 

register to register instructions 10-140 
register to storage on character instruction 10-160 
register X'B' 12-021, 12-050 
register X'C' 12-021, 12-05-0 
register X'D' 12-022, 12-055 
register X'E' 12-022, 12-060 
register X'F' 12-022, 12-060 
register X'l' 12-020, 12-025 
register X'2' 12-020, 12-030, 12-031 
register X'3' 12-020, 12-035 
register X'4' 12-021, 12-035 
register X'S' 12-021, 12-035 
register X'6' 12-040 
register X'7' 12-021, 12-045, 12-046 
register, branch trace 14-050 
register, definition of external 10-220 
register, diskette adapter status 14-080 
register, MDOR 10-030 
register, MOSS/CCU interrupt 14-040 
register, pre-fetch operation 10-030 
register, storage address 10-030 
register, X'O' 12-025 
registers, CSP FES 13-010 
reliability, 1-023 
remote power off CRPO) 6-050 
removal, CADR card 3-020 
removal, CCU board 5-010 
removal, RDV card 3-020 
removing the CADR card from the host channel 

interface 3-020 
removing the diskette 7-010 
repair action in case of solid error 1-070 
replacement, CCU board 5-010 
replacement, operator console elements 6-032 
replacement, redrive card 5-042 
replacements, chapter 5 
request byte count b~t 12-032, 12-050 
request in tag 12-140 
reserved scanner storage areas 13-121 
reset CCUILSSD 2-360, 2-361 
reset channel adapter level 1 checks bit 12-046 
reset data status control bit 12-031 
reset functions 6-060 
reset ICC 13-040 
reset initial selection bit 12-031 
reset initial selection register 12-025 
reset line path 6-050 
reset of FES 13-021 
reset of LIC 13-031 
reset redrive 11-080 
reset system resetlHSC address active bit 12-046 
reset TIC function 15-155 
reset to neutral state bit 12-040 
reset/freeze command for FES 13-131 
RESET, MSA 2-351, 2-352 
resets, controller 6-050 
residual byte count bits 12-031, 12-050 
restore ZAP 2-396 
RI instructions 10-130 
ring interface electrical characteristics 4-131, 15-600 
ring transmitter/receiver 15-600 
ROS operation 10-031 
RR instruction on character 10-140 
RR instruction on halfword and word 10-140 
RR instructions (except BALR, IOH, IOHI> 10-140 
RS instructions on character 10-160 
RS instructions on halfword and word 10-170, 10-171 
RSA instructions 10-180 
RT instructions 10-190 

s 

SALT 3-045 
save area mail box 13-552 
save BER 2-409 
scan ZAP 2-397 
scanner addressing 11-050 
scanner and TRA modularity 
scanner base control in RAM 
scanner base control in RAM 
scanner base layer 13-013 

1-051 
A transmit 
A receive 

13-511 
13-510 

scanner board information 4-120, 4-121, 4-122 
scanner board information LAB 6 4-127 
scanner board information LAB 7 4-128 
scanner board information LAB 8 4-129 
scanner board information, CLABl 4-122 
scanner board information, CLAB2 4-123 
scanner board information, C2LB 4-120 
scanner board information, C2LB2 4-121 
scanner board information, LAB position 3 
scanner board information, LAB position 4 
scanner board information, LAB position 5 
scanner commands 13-013 
scanner configuration 13-261 
scanner connection 13-013 

4-124 
4-125 
4-126 

scanner control block CSCB> description 13-551 
scanner display/alter store 2-373 
scanner dump 2-430, 2-440 
scanner dump, MSA 2-352 
scanner errors without BERs 2-806 
scanner IML 6-090 
scanner IML principle 6-120 
scanner IML step description 6-120 
scanner !ML, MSA 2-352 
scanner in RAM A transmit 13-512 
scanner initialization 13-013 
scanner interrupt request to the MOSS 11-814 
scanner microcode sequence of operation 2-040 
scanner performance 1-051 
scanner pre-autoselection 11-050 
scanner reserved storage areas 13-121 
scanner scanning sequence 13-261 
scanner state 13-013 
scanner storage map 13-550 
scanner/MOSS communication 14-150 
SCB 2-323 
scenario for IOC level 1 error recovery CTRM) 
scope point references 5-050 

15-135 

scope points 5-051, 5-052 
scoping, high speed clock 5-051 
screen layouts 2-020 
SCTL card 10-050 
SCTL function 10-070 
SDLC line error 3-056 
SDLC receive 13-530 
SDLC transmit 13-531 
secondary bus enabling warning 11-800 
secondary control field CSCF) in RAM A transmit 
secondary control field CSCF) in RAM B receive 
secondary in RAM B transmit 13-521 
secondary IOC cables 4-085 
secondary redrive address 11-070 
select addressed channel adapter bit 12-045 
select in tag 12-141 
select out priority jumpers 4-280 
select out tag 12-141 
select/release scanner 2-370 
select, CDF 2-400 

13-511 
13-520 
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selected CA data/status level 3 ;nterrupt bit 12-060 
selected CA initial select level 3 interrupt bit 12-060 
selection of utility programs 2-390 
selective reset 12-025 
selective reset bit 12-030 
selector channel timing 12-200 
selector mode 12-200 
serial data field CSDF> 
serial in RAM B receive 13-520 
serial in RAM B transmit 13-521 
service diskette 1-060 
service diskette, primary menu 2-020 
service in tag 12-141 
service mode 1-051 
service out tag 12-141 
service procedures, chapter 2 
serviceability 1-023 
set allow channel interface enable/disable bit 12~046 
set command CTRM) 15-120 
set ESC command free bit 12-046 
set ESC operational bit 12-046 
set force A busy bit 12-040 
set force B busy bit 12-040 
set mode in BSC receive CRAM C) 13-532 
set mode in BSC transmit CRAM C> 13-533 
set mode in SDLC receive CRAM C) 13-530 
set mode in SDLC transmit CRAM C> 13-531 
set monitor for circle B bit 12-032 
set monitor for 2848 ETX bit 12-032 
set HSC status byte 
set program requested interrupt bit 12-046 
set reset outbound transfer sequence bit 12-031 
set suppress out monitor bit 12-046 
set suppressible status bit 12-032 
set/get TIC control register 15-106 
set/get TRM control register 15-106 
set/reset diag storage mode 12-040 
set/reset ESC operation bit 12-031 
set/reset inbound data transfer sequence bit 12-031 
set/reset PIO mode bit 12-031 
set/reset status transfer sequence 12-031 
setting interrupt requests 10-080 
shift register latch 14-040 
shipping group tools 3-010 
signal name abbreviations 4-130 
signal routing documentation 4-030 
signal routing, CA autoselection 12-804 
signal routing, cycle steal CA 12-810 
signal tables 4-080 
single-frame configuration 1~021 
SIT trace records 2-036 
SHA link permanent errors 3-054 
SHA station permanent errors 3-055 
software error, software or hardware detected 2-250 
spare diskette, update 2-399 
speed mixing on LIC 1-052 
SSP 1-023 
stand-alone link test 3-045 
start line initial CSLI) instruction 13-122 
start line initial instruction operation 13-230 
start line instruction commands 13-124 
start-stop receive (in RAM C) 13-534 
start-stop transmit Cin RAM C> 13-534 
STATCsystem status) 2-322 
status byte cleared bit 12-025 
status in tag 12-141 
status transfer operation, FES 13-260 
status transfer sequence bit 12-030, 12-031 
STCT instruction 10-180 

STOP-BT, MSA 2-351 
STOP-IOC-CHK, MSA 2-351 
STOP-X70, MSA 2-351 
storage address register 10-030 
storage addressing 10-050 
storage buses 10-050 
storage cables 4-081 
storage cards 10-050 
storage configurations 10-070 
storage control out tag 10-825 
storage data flow 10-070 
storage double bit errors 2-803 
storage FES 13-130 
storage location 1-040 
storage mapping, DCF 14-135 
storage mapping, MOSS 14-130 
storage operation timing 10-060 
storage operations 10-050 
storage partitioning 10-070 
storage protect 10-250 
storage protect error handling 10-250 
storage protect instructions 10-250 
storage protect key 10-250 
storage signal routing 10-841 
storage size, CCU 1-040 
storage troubleshooting 10-800 
storage word 10-050 
storage, address exception 10-250 
storage, display LSRs 2-376 
storage, display storage 2-373 
storage, MOSS 1-060 
storage, refresh 10-060 
suppress out bit 12-030 
suppress out monitor interrupt bit 12-030 
su~press out tag 12-141 
SYN monitor latch bit 12-050 
synchronization in RAM B receive 13-520 
syncHronization in RAM B transmit 13-521 
SYSREC 2-042 
system interrupts 9-010 
system message exchange sequence 9-030 
system operations, chapter 9 
system reset 12-025 
system tests 2-160 

T 

tailgate connector installation 8-050 
tailgate level wrap test 2-048 
TCAM alert messages 2-050 
telecommunications access method 1-023 
terminator card diagram 4-095 
test/normal switch, operator console 6-030 
test/operate switch 4-151 
testing the indicators 3-011 
testing the LEDs 3-011 
testing the machine before the LIC move 8-040 
thermal switch locations 4-013 
thermal switch type airflow detector 4-013 
thread wrap block (part 147440, Japan only) 4-160 
thresholds 2-171 
TIC adapter check register 15-137 
TIC adapter check register decoding 15-138 
TIC bring-up error code Ctest = 1> 15-170 
TIC bus interface 15-051 
TIC bus signal lines 15-051 

TIC bus signal lines summary 15-051 
TIC card data flow 15-040 
TIC data flow 15-040 
TIC dump 2-440 
TIC dump storage, TRA 2-384 
TIC initialization 15-170 

Index 

TIC interface management by the TRM 15-115 
TIC internal RAM format, TRA 12-383 
TIC internal trace 2-034 
TIC interrupt scenario 15-136 
TIC interrupts 15-136 

X-010 

TIC read interrupt register (initialize) 15-170 
TIC receive operation 15-042 
TIC transmit operation 15-042 
tightly-coupled alternate path host operations 12-075 
tightly-coupled host operations 12-075 
timer in RAM A receive 13-511 
timer in RAM A transmit 13-511 
timer operation 10-260 · 
timer, 100 ms interval 10-26-0 
timing, CCU 10-040 
token-ring access control protocol 15-021 
token-ring adapter 15-020, 1-054 
token-ring adapter isolation (3725/3726) 15-800 
token-ring adapter, functions 1-054 
token-ring adapter, limitations 1-054 

• token-ring adapter, modularity 1-054 
token-ring bridges 15-022 
token-ring cabling system Cring) 15-020 
token-ring encoding 15-021 
token-ring front end 15-041 
token-ring general frame format 15-021 
token-ring interface adapters 15-021 
token-ring interface coupler card CTIC> 15-040 
token-ring interface coupler card, weight 1-054 
token-ring interface coupler card, type 1-054 
token-ring interface electrical characteristics 4-131, 

15-600 
token-ring LID general description 15-135 
token-ring major system components 15-021 
token-ring message processor 15-041 
token-ring MOSS error register 15-108 
token-ring multiplexer card 1-054 
token-ring network definition 15-020 
token-ring network overview 15-020 
token-ring network purpose 15-020 
token-ring nodes 15-021 
token-ring protocol handler 15-041 
token-ring receiver 15-600 
token-ring subsystem 1-020, 1-050 
token-ring subsystem data flow 15-030 
token-ring subsystem in the 3725 15-031 
token-ring subsystem, board caracteristics 1-050 
token-ring subsystem, packaging 1-050 
token-ring transmission media 15-020 
token-ring transmitter 15-600 
token-ring typical multi-floor wiring 15-022 
token-ring wrap test 2-044 
tool, wrap block 3-012 
tools and test equipment 3-013 
tools, chapter 3 
tools, diskette drive (special) 7-011 
torque screwdriver 3-012 
TPS installed bit 12-060 
TPS, effect of selective reset 12-076 
TPS, effect of system reset 12-076 
TPS, loosely-coupled 12-075 
TPS, presentation of CA status 12-076 
TPS, selective reset over interface having 

allegiance 12-076 



TPS, selective reset over interface not having 
allegiance 12-076 

TPS, system reset over interface having allegiance 12-076 
TPS, system reset over interface not having 

allegiance 12-076 
TPS, system reset when the CA is in the neutral 

state 12-076 
TPS, tightly-coupled 12-075 
TRA addressing 11-050 
TRA DC voltages and tolerances at board pin level 15-600 
TRA initialization error code Ctest = Ol 15-170 
TRA interaction with control program 15-170 
TRA reset operations 15-155 
TRA select, connect/disconnect 2-380 
trace, comparison 2-042 
trace, extended buffer 2-031 
trace, high speed trace limitations for HCP SIT 2-035 
trace, HCP line trace 2-035 
trace, objectives CHCP SIT) 2-035 
trace, record unit formats 2-036 
trace, save area 13-550 
trace, scanner interface 2-035 
trace, summary 2-042 
tracing in an ACFIVTAM environment 2-030 
tracing on the 3725 2-030 
transferring a file: MD to VM or MD to MD 2-451 
transmission interface 1-011 
transmission subsystem 1-020, 1-050 
transmission subsystem clocking 13-800 
transmission subsystem isolation 13-800 
transmission subsystem troubleshooting 13-800 
transmission subsystem, redrive 1-050 
transmix (France) 4-232 
TRM arbitration mechanism 15-051 
TRM AS/OS checker (timer) 15-160 
TRM buffer and extended buffer 15-106 
TRM card description 15-050 
TRM card scoping 11-809 
TRM cycle steal operations 15-130 
TRM cycle steal preselection CTRMl 15-820 
TRM cycle steal requests to CCU CTRM> 15-820 
TRM data strobe checker 15-160 
TRM direct long and indirect operation for normal cycle 

steal 15-130 
TRM direct short operation for error cycle steal 

operation 15-130 
TRM disconnect operation scenario 15-135 
TRM DTACK checker (timer) 15-160 
TRM error detection and reporting 15-160 
TRM hardware checkers placement 15-160 
TRM idle checker of the TIC address/data bus 15-160 
TRM idle checker of the TIC bus tags 15-160 
TRM internal parity checker 15-160 
TRM interrupt operations 15-135 
TRM interrupt scenario 15-136 
TRM interrupt to MOSS general operation 15-138 
TRM interrupt to MOSS scenario 15-138 
TRM invalid PIO checker 15-160 
TRM level 1 interrupt 15-135 
TRM level 112 error status register 15-107 
TRM level 112 interrupt 15-135 
TRM mapping of DMA to cycle steal 15-130 
TRM mapping of PIO to MMIO 15-115 
TRM parity checker to the IOC bus 15-160 
TRM PIO command description 15-120 
TRM PIO functionnal description 15-110 
TRM PIO get line identification 15-120 
TRM PIO initialization 15-110 
TRM PIO management 15-110 

TRM PIO operation 15-100 
TRM selection 15-110 
troubleshooting techniques, CCU and storage 10-750, 

10-751 
troubleshooting, token-ring subsystem 15-800 
troubleshooting, transmission subsystem 13-800 
TRSS BER processing 2-805 
TRSS clocking 15-800 
TRSS connect function 15-150 
TRSS CS-DMA operations 15-060 
TRSS diagnostics organisation 15-80n 
TRSS dump delete 2-392 
TRSS dump display 2-391 
TRSS extended troubleshooting techniques 15-750 
TRSS function messages 2-520 
TRSS impact on HCP level 1 code 15-060 
TRSS mode 2-387 
TRSS PIO-MMIO operation 15-060 
TRSS, disconnect/connect function 15-150 
TRU formats 2-036 
TSS BER processing 2-805 
TSS clocking 13-800 
TSS diagnostics after LIC Move 8-065 
TSS error detection 13-320 
TSS function messages 2-510 
TSS function, alter external registers 2-376 
TSS function, alter LSRs 2-376 
TSS function, alter scanner blocks 2-375 
TSS function, display external registers 2-376 
TSS function, display LSRs 2-376 
TSS function, display scanner blocks 2-375 
TSS function, display storage 2-373 
TSS function, IML a scanner 2-371 
TSS function, modify scanner mode 2-372 
TSS function, PF keys for display or alter storage 2-373 
TSS function, scanner address compare 2-377 
TSS function, select a scanner 2-370 
TSS functions 2-370 
TSS functions, selection from controller diskette 2-370 
TSS functions, selection from the service diskette 2-370 
TSS hardware error in data flow 13-320 
TSS in 3725 data flow 13-005 
TSS, error reporting to the CCU, CSPIFES interface 13-330 
TSS, error reporting to the CCU, detected by 

microcode 13-331 
TSS, error reporting to the MOSS, CSP IOC bus 

interface 13-340 
TSS, error reporting to the MOSS, detected by 

hardware 13-340 
TSS, error status description 13-350 
TSS, errors during AIO 13-340 
TSS, errors during PIO 13-340 
TSS, redrive 1~050 
TSS, reporting errors to the CCU 13-330 
TSS, reporting errors to the MOSS 13-340 
TTA table 2-260 
TTA test 6-110 
two-frame configuration 1-022 
two-processor switch 1-041 
two-processor switch (tightly coupled hosts) 12-075 
two-processor switch, loosely coupled hosts 12-075 
typical multi-floor wiring 15-022 

u 

UCW definition 12-005 
unexpected CCU interrupt processing 10-850 
UHKHOWH-MODE, MSA 2-352 
unresolved interrupts 2-171, 2-807 
update spare diskette 2-399 
USASCII monitor control latch bit 12-050 
use of PF keys on BER detail screen 2-181 
user application network 1-010 
using CCU functions during initialization 6-100 
utility program, 2-390, 2-500 
utility program, alter ZAP record 2-395 
utility program, CDF (3725) display or update 2-402 
utility program, copy ZAPs 2-399 
utility program, create-ZAP 2-397 
utility program, delete ZAP record 2-395 
utility program, display all CDF C3725) 2-402 
utility program, display CCU/MOSS 2-402 
utility program, display channel adapters 2-403 
utility program, display channel adapters 

(3725 Model2) 2-403 
utility program, display C2LBILAB 2-402 
utility program, display LAB/CAB 2-402 
utility program, display LSSD 2-404 
utility program, display scanners 2-403 
utility program, display/delete dump 2-391 
utility program, insert ZAP record 2-395 · 
utility program, machine load table 2-407 
utility program, messages 2-480 
utility program, scan ZAP 2-395 
utility program. selection 2-390 

v 

V.24 CCCITT) 4-140 
verify, CDF 2-401 
video element replacement 6-032 
voltage pin assignments 4-020 
voltage plan, all boards except CCU 4-040 
voltage plan, CCU board 4-022 
voltage plan, G and J pins 4-041 
voltage plan, M and P pins 4-042 
voltage plan, S and U pins 4-043 
VTAM alerts messages 2-050 
VTAM 110 trace 2-030 
VTAM internal trace 2-030 
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w 

working registers 10-030 
wrap block (part 1733977> 4-150, 4-160, 4-170, 

4-180, 4-210, 4-220, 4-230, 4-232, 4-240 
wrap test (token-ring) 2-044 
wrap test at tailgate 2-044, 2-046, 2-048 
wrap test controlled from the MOSS 2-046 
wrap test start screen 2-048 
wrap tests 2-044 
write diskette 7-052 
write IPL request handling on the MOSS side 6-130 
write storage data register 10-030 
write/read interrupt request and bus request 

register 15-106 
WSDR 10-030 

x 

X'00' <IOC bus control 1> 13-430 
X'OO' <IOC bus control 1), external register 13-430 
X'02' <IOC bus service), external register 13-430 
X'04' (miscellaneous/adapter address) 13-431 
X'04', external register 13-431 
X'07' Csynchro/configuration data set) 13-431 
X'07', external register 13-431 
X'lA' (current CSP interrupt level) 13-433 
X'lA', external register 13-433 
X'lC' (address compare byte 0) 13-434 
X'lC', external register 13-434 
X'lE' CCSP interrupt masks> 13-434 
X'lE', external register 13-434 
X'lO' (extended interrupt request) 13-432 
X'lO', external register· 13-432 
X'13' Cline interface address (read/write) 13-432 
X'13', external register 13-432 
X'15' (asynchronous operation command) 13-432 
X'15', external register 13-432 
X'17' CFES general commands) 13-433 
X'17', external register 13-433 

z 

Z register 10-030 
ZAP 2-394 
ZAP, creating 2-394 
ZAP, erasing 2-394 
ZAP, fonction selection 2-395 
ZAP, history table 2-407 
ZAP, history table file printing 2-465 
ZAP, identification 2-394 

0 
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