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Abbreviations 

A 
AA 
ABAR 
ABO 
ac 
ACO 
ACF/NCP/ 
VS 
ACR 
ACU 
adr 
AEO 
AHR 
ALD 
ALU 
AMP 
APAR 
AR 
ARI 
B 
BAL 
BALR 
BAR 
BB 
BC 
BCB 
BCC 
BCL 
BCT 
BO 
BP 
bps 
BSC 
BSM 
BZL 
CA 
CACHKR 
CACR 
CADB 
CAMR 
CASNSR 
CASTR 
CB 
CBAR 
CCB 
CCR 
CCT 
CCU 
CD 
CDS 
CE 
chan 
char 
CHR 

And circuit or ampere 
automatic answering 
attachment buffer address register 
adapter bus out (register) 
alternating current 
automatic call originate 
Advanced Communications Function for 
Network Control Program/Virtual Storage 
abandm call and retry 
automatic calling unit 
address 
automatic equalizer 
add halfword register (instruction) 
automated logic diagram 
arithmetic logic unit 
amplifier 
authorized program analysis report 
add register (instruction) 
add register immediate (instruction) 
branch (instruction) 
branch and link (instruction) 
branch and link register (instruction) 
buffer address register 
branch on bit (instruction) 
bit clock 
bit control block 
bit clock control 
branch on C latch (instruction) 
branch on count (instruction) 
bus out 
break point 
bit per second 
binary synchronous communication 
bridge storage module 
branch on Z latch (instruction) 
channel adapter 
channel adapter check register 
channel adapter control register 
channel adapter data buffer 
channel adapter mode register 
channel adapter sense register 
channel adapter status register 
circuit breaker 
CSB buffer address register 
character control block 
compare character register (instruction) 
coupler cut through (modem) 
central control unit 
carrier detect 
configuration data set 
Channel End (status) 
channel 
character 
compare halfword register (instruction) 
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ck 
clk 
cm 
CMDR 
CMND 
com 
COS 
CP 
CPU 
CR 
CRC 
CRI 
CRO 
CS 
CSAR 
CSB 
CSCD 
CSMC 
ctrl 
CTS 
CUE, 
CW 
CWAR 
CWCNTR 
DAA 
DA 
dB 
DBAR 
dc 
DCE 
DCM 
DCR 
DE 
DET 
diag 
dist 
DLO 
DOS 
DPR 
DR 

DCS 
DSR 
DT 
DTE 
DTR 
EC 
EB 
ECP 
EIA 
enbl 
EON 
EPO 
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check 
clock 
centimeter 

( 

channel adapter command register 
command 
common 
Call Originate Status 
circuit protector 
central processing unit 
compare register (instruction) 
cyclic redundancy check 

(-

compare register immediate (instruction) 
Call Request 
cycle steal 
cycle steal address register 
communication scanner base 
clear to send, carrier detect 
cycle steal message counter 
control 
Clear To Send 
Control Unit End (status) 
control word 
control word address register 
control word byte count register 
data access arrangement 
data modem ready 
decibel 
diagnostic buffer address register 
direct current 
data circuit-terminating equipment 
diagnostic control monitor 
data channel ready 
Device End (status) 
detector 
diagnostic 
distance 
data line occupied 
Disk Operating System 
digit present 
display register or 

data ring (modem) 
distant station connect (ACO only) 
data set ready 
data tip (modem) 
data terminal equipment 
data terminal ready 
edge connector 
extended buffer 
emulation control program 
Electronic Industries Association 
enable 
end of number (ACO only) 
emergency power off 

( ( 

ESC 
EXT 
FCS 
FET 
FETOM 

FF 
FL 
FRU 
GB 
gnd 
grp 

hex 
Hlfwd 
horz 
HS 
Hz 
I 
IAR 
IC 
ICS 
ICT 
ICW 
1FT 
IN 
INCWAR 
Init 
int 
intf 
I/O 
IPL 
IR 
irpt 
ISACR 
L 
LA 
LAR 
LCD 
LCOR 

LCR 
LED 
LGF 
LH 
LHOR 
LHR 
LIB 
lim 
LOR 
LOSC 
LR 
LRI 
LS or Is 
It 
L1 

( 

emulation subchannel 
external 
final control sequence 

( (' 

field effect transistor modem card 
Field Engineering Theory of Operation Manual 

flip flop 
flip latch 
field replaceable unit 
ground bus 
ground 
group 

hexadecimal 
halfword 
horizontal 
heat sink 
Hertz 
instruction (cycle) 
instruction address register 
insert character (instruction) 
initial control sequence 
insert character and count (instruction) 
interface control word 
internal functional test 
input (instruction) 
inbound control word address register 
initial 
internal 
interface 
input/output 
initial program load 
interrupt remember 
interrupt 
initial selection address and command register 
load (instruction) 
load address (instruction) 
lagging address register 
line code definer 
load character with offset register 

(instruction) 
load character register (instruction) 
light emitting diode 
leading graphics flag 
load halfword (instruction) 
load halfword with offset register (instruction) 
load halfword register (instruction) 
line interface base 
limiter 
load with offset register (instruction) 
last oscillator sample condition 
load register (instruction) 
load register immediate (instruction) 
local store 
latch 
level 1 
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L2 
L3 
L4 
L5 
mA 
MemTB 
modem 
ms/divn 
MST 
mV 
NB 
N/C 
NCP 
NCR 
NHR 
N/O 
NR 
NRI 
NRZI 
ns 
NSC 
OBR 
O/C 
OCR 
OE 
OH 
OHR 
OLT 
OLTEP 
OLTLIB 
OLTSEP 
op 
op reg 
OR 
ORI 
OS 
OSC 
OUT 
OUTCWAR 
OVRN 
ON 
P 
PC 
PCF 
PCI 
PDF 
PEP 
PG 
pgm 
PH 
PND 
PIN 
POR 
pos 
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level 2 
level 3 
level 4 
level 5 
milliampere 

(: 

memory terminal board 
modulator/demodulator 
milliseconds per division 
monolithic system technology 
millivolt 
Digit Signal 
normally closed 
network control program 
and character register (instruction) 
and halfword register (instruction) 
normally open 
and register (instruction) 
and register immediate (instruction) 
non-return-to-zero inverted 
nanoseconds 
native subchannel 
outboard recorder 
overcurrent 
or character register (instruction) 
exclusive or 
off hook (modem) 
or halfword register (instruction) 
on line test 
on line test executive program 
on line test library 
on line test standalone executive program 
operation 
operation register 
or register (instruction) 
or register immediate (instruction) 
Operating System 
oscillator 
output (instruction) 
outbound control word address register 
overrun 
overvoltage 
parity 
parity check 
primary control field 
program controlled interrupt 
parallel data field 
pa~itioned emulation programming 
parity generation 
program 
polarity hold 
Present Next Digit 
part number 
power on reset 
position 
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POSC 
pot 
P-P 
PPB 
PUT 
PWI 
R 
rcv 
rd 
rdy 
RE 
ref 
reg 
regen 
req 
RI 

RLSO 
RMS 
ROS 
RPL 
RR 
RS 
RSA 

RT 

RTS 
rly 
SAR 
SCF 
SCR 

SCRID 
SOF 
SOLC 
SOR 
sec 
sel 
SEP 
seq 
SG 
SH 
SHR 
SIG 
SIO 
SMS 
SR 
SRI 
SRL 
SIS 
ST 
STC 
STCT 

present oscillator sample condition 
potentiometer 
post processor modem card 
prime power box 
programmable unijunction transistor 
power indicator 
resistance or resistor 
receive 
read 
ready 
register and external register (instructions) 
reference 
register 
regenerative 
request 
register immediate (instruction) or 

ring indicator (modem) 
receive line signal detector 
root mean square 
read-only storage 
remote program loader 
register to register (instructions) 
register to storage (instructions) 
register and storage with addition 

(instructions) 
register branch or register and branch 

(i nstructions) 
Request To Send 
relay 
storage address register 
secondary control field 
silicon controlled rectifier or 

subtract character register (instruction) 
silicon controlled rectifier indicator driver 
serial data field 
synchronous data link control 
storage data register 
second 
selection 
separator (ACO only) 
sequence 
signal ground 
switch hook (modem) 
subtract halfword register (instruction) 
signal 
start I/O 
standard modular system 
subtract regi ster (i nstructi on) 
subtract register immediate (instruction) 
Systems Reference Library 
start/stop 
store (instruction) 
store character (instruction) 
store character and count (instruction) 

, / o C) 

STH 
stk 
svc 
sw 
SYN 
sync 
TAR 
TB 
TIC 
tr 
TRM 
TSL 
T2 
T3 
T4 
UC 
UE 
V 
V/divn 
wd 
wr 
XCR 
xfer 
xfmr 
XHR 
xmt 
XR 
XRI 
2W 

4W 

o o 

store halfword (instruction) 
stacked 
service 
sWitch 
synchronous idle 
synchronization or synchronous 
temporary address register 
terminal board 
Transfer In Channel 
trigger 
test register under mask (instruction) 
Technical Service Letter 
test 2 
test 3 
test 4 
Unit Check (status) 
Unit Exception (status) 
volts 
volts per division 
word 
write 
exclusive-or character register (instruction) 
transfer 
transformer 
exclusive-or halfword register (instruction) 
transmit 
exclusive-or register (instruction) 
exclusive-or register immediate (instruction) 
two-wire line connection (implies 

half-duplex) 
four-wire line connection (implies duplex, 

but actual duplex depends on the line set 
type and telephone company equipment). 
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Legend 
(Part 1 of 2) 
1. Logic Diagrams 
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(Register Name) 
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Counter Name 
Carry I 2 I 1 I 3 
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ALU 
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Input Values OutPUt Values 
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Register 

The input side is denoted by a thick line. 
A partial transfer of contents is shown 
by numbered input and/or output lines. 

Counter 

ALU 

Compare 

Decode 

The active output i, the output whese 
output value'equals the tum of the 
active input valu ... 

Set FL 

Reset 

TA-321 

Data 

Control 

Clear 

Input 

1 
Write ---X 

Input 

Address 

Write 

I 
LOCAL 
STORE 

Output 

( 

Active 
when set 

Active 
when reset 

Output 

Output 
Inverted 

Output 

Flip Latch 

Input side is denoted by a thick line. 
ALD reference page may be shown 
beneath. 

Polarity Hold 

The 'output' of the polarity hold 
block is at the indicated polarity 
when both the 'data' and the 
'control' lines go to their indicated 
polarity. When the 'control' line 
goes to the polarity opposite to 
that indicated, the 'output' line holds 
at the polarity it is at. When the 
'clear' line goes to its indicated polarity, 
the 'output' line goes to the polarity 
opposite to that indicated . 

Local Store 

Read--Qutput from the local store addressed. 
Contents of local store is not destroyed. 

Write-Input contents stored in the local store 
addressed when 'write' is active. 

MREG 

See Local Store 

(- ( ( 

Specified delays 

AND 

OR 

AND Current Driver 

Amplifier 

Exclusive OR 

Oscillator 

Negator (Inverter) 

Time Delay 

An input pulse starts the time delay. 
Each output j::ulse haHhe same dura
tion as the input pulse but is delayed 
by the specified amount. 

(:' ( 
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Legend 
(Part 2 of 2) 
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Line name (1) 

, 
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Parity Check 

Parity check on the data bus 

Parity Generate 

Parity generated on the data bus 

Multiple Line Transfer 

Gated Bus 

Gate must be 
active for data 
to flow on bus. 

Test Point 

Signal that may be scoped. 

Line narne (2) 

Above symbol indicates change in line narne. 

C) 

2. Flowcharts 

( ) 
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Terminal 

Indicates the beginning or end of the event. 

Process 

Indicates a major function or event. 

Annotation 

Gives descriptive comment or explanatory 
note. 

Decision 

Indicates a point in a flowchart where 
a branch to an alternate peth is possible. 

Input-Output 

CCU executes the control program 
input/output instructions. 

Hardware Process 

Type 2 scanner hardware action resulting 
from input/output instructions or signais 
from the line/autocall interface. 

0\" " ' o 

3. Timing Charts 

8 (Notl4 Numerals at the beginning and end 
of the bar identify the signa lis) 
(also on the same chart) that activate 
and deactivate this line. '(Notl' with 
the number indicates that lack of the 
signal conditions the line. 

::::x X 
l~_---II:--L T Register, bus,or local store content 

4. General 

l3J 
1-234 

o 

changes value at these points. 

On-page Connector 

Indicates a connection between two perts of the 
same page. The arrow leaving the symbol points 
(line-of-sight) to a correspondingly-numbered 
symbol. 

Off-page Connector 

Indicates a connection between diagrams located 
on seperate peges. The location of the correspond
ingly-lettered symbol is shown adjacent the symbol. 
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CONTENTS-VOLUME 3 

TYPE 1 CHANNEL ADAPTER ICW - LCD Field B-062 SDLC TRANSMIT SEQUENCE B-540 MISCELLANEOUS Replacement Procedure F-540 

INTRODUCTION 8-000 ICW - SDF Field B-070 SDLC RECEIVE SEQUENCE B-560 3705-80 PHYSICAL LOCATIONS E-OOO REMOTE 3705-80 DISKETTE 

TYPE 1 CHANNEL ADAPTER ICW - Primary Control Field B-080 TOOLS AND TEST EQUIPMENT E-010 DRIVE AND POWER SUPPLY 

DATA FLOW 8-010 ICW Bits 34-37 and 44 (SDLC) B-081 LIB'S AND LINE SETS PREVENTIVE MAINTENANCE E-010 LOCATIONS F-600 

CARD FUNCTIONS AND ICW - Autocall Interface B-090 LIB'S AND LINE SETS REMOTE 3705-80 DISKETTE 

LOCATIONS 8-030 Access of ICW by Input/Output INTRODUCTION C-OOO REMOTE PROGRAM LOADER DRIVE POWER SUPPLY 

INPUT AND OUTPUT Instructions B-100 LIB DATA FLOW C-020 MAINTENANCE PROCEDURE F-61O 
INPUT AND OUTPUT INTRODUCTION F-OOO TOOLS AND TEST EQUIPMENT F-620 INSTRUCTIONS 8-060 LIB BCC SEQ_ OF OPERATION C-040 CONTROL PROGRAM LOAD PREVENTIVE MAINTENANCE F-620 INSTRUCTIONS B-110 CARD POSITIONS Input X'60' Instruction 8-070 C-070 DATA FLOW F-010 CE SERVICE HINTS F-620 Input X'40' (Interface Address) B-120 Input X'61' Instruction 8-070 LIB CABLING C-110 DATA TRANSFER BETWEEN Input X'43' (Check Register) B-130 Output X'62' Instruction 8-080 LIB ADDRESS ERROR AND HOST PROCESSOR AND REMOTE 

Input X'62' Instruction 8-090 Input X'44', X'45', and X'47' B-140 LOCAL STORE PARITY ERROR C-120 TYPE 4 CHANNEL ADAPTER 
Input X'46' (Display Register) B-150 STATION USING A LOCAL AND 

Output and Input X'63' I/O GATE-INTERFACE REMOTE CONTROLLER F-020 INTRODUCTION H-OOO 
Instruction 8-100 Output X'40' and X'41' B-160 CONNECTOR POSITIONS TYPE 4 CA DATA FLOW H-OlO 

Output X'42' and X'43' B-170 REMOTE 3705-80 CONTROL 
Output and Input X'64' Type 2 Scanners 1-2 C-140 PANEL F-040 CARD FUNCTIONS AND 

Instruction 8-110 Output X'44' (lCW 0-3, 5-15) B-180 Type 2 Scanners 3-4 C-150 LOCATIONS H-030 REMOTEIPLSEQUENCE F-050 
Output and Input X'65' Output X'45' (lCW 16-23) B-190 LINE SET INDEX C-160 INPUT AND OUTPUT 

Output X'46' (lCW 24-33) RPL ROS SELECTION F-080 
Instruction 8-110 B-200 LINE SET LS1-START/STOP C-170 INSTRUCTIONS H-040 

Output X'66' Instruction 8-120 STORAGE TIMING LINE SET LS1-LOCAL 
DISKETTE CONTROLLER DATA 

Input X'60', X'61' H-050 FLOW F-100 
Input X'66' Instruction 8-120 Output X'44', X'45', X'46', and ATTACHMENT INTERFACE C-190 3705-80 DISKETTE CONTROLLER Output X'62' H-060 
Output and Input X'67' X'47 B-201 LINE SET LS1-SYNCHRONOUS C-200 Input X'62' H-070 CARD LOCATIONS AND 

I nstructi on 8-130 Output X'47' (lCW 34-37 and LINE SET LS2-HALF-DUPLEX/ FUNCTIONS F-200 Output and Input X'63' H-080 
CHANNEL ADAPTER 3943) B-210 DUPLEX C-220 DISKETTE FORMAT F-300 Output and Input X'64', X'65' H-090 

INITIALIZATION (IPL) 8-140 SCAN ADDRESSING DATA FLOW B-220 LINE SET LS3-DIGITAL ACCESS DRIVE F-310 Output and Input X'66' H-100 
EXPECTED CPU RESPONSE TO SCAN ADDRESSING B-230 SYNCHRONOUS HIGH SPEED VARIABLE FREQUENCY Input X'67' H-110 
ASYNCHRONOUS STATUS 8-160 SCAN COUNTER B-240 DUPLEX EXTERNAL MODEM C-240 OSCILLATOR OPERATION AND Output X'67' H-120 

INITIAL SELECTION 8-170 SCAN ADDRESSING EXAMPLES B-250 LINE SET LS4-AUTOCALL TIMING F-320 Input X'6C' H-130 
WRITE IPL COMMAND 8-180 DATA IN/OUT -LIB TO SCANNER B-260 INTERFACE C-260 INPUT AND OUTPUT Output X'6C' H-140 
CA DECODES A CHANNEL PROGRAM ADDRESSING LINE SET LS5-HIGH SPEED INSTRUCTIONS F-400 Input X'6D' H-150 

COMMAND DATA FLOW B-280 DUPLEX (CCITT V.35 Input X'68' (Level 1 Status) F-400 Output X'6D' H-160 
NSC No-Op 8-210 PROGRAM LEVEL 2 INTERRUPT INTERFACE) C-270 Output X'68' (Control) F-410 Input X'6E', X'6F' H-170 
ESC No-Op 8-210 DATA FLOW B-300 LINE SET LS8 OR LS9-DUPLEX OR Use of I/O Instructions During Output X'6E', X'6F' H-180 
NSC Test I/O 8-220 CHARACTER CONTROL BLOCK HALF-DUPLEX-NON-SWITCHED Interrupts F420 OUTBOUND DATA TRANSFERS-
ESC Test I/O 8-220 VECTOR ADDRESS B-330 (CCITT X.21 INTERFACE) C-290 Input X'69' (Level 3 Status) F430 EB MODE H-190 

INBOUND DATA TRANSFERS 8-250 PROGRAM LEVEL 2 LINE SET LS8 OR LS9-DUPLEX- Output X'69' (Read/Write) F-440 INBOUND DATA TRANSFERS-
ENDING SEQUENCE, STATUS INTERRUPT TIMINGS B-340 SWITCHED (CCITT X.21 Output X'69' (Read Operation) F-450 EB MODE H-250 
STACKED 8-301 PROGRAM LEVEL 2 INTERRUPT INTERFACE) C-310 Output X'69' (Diskette Write CYCLE STEAL OPERATION-

OUTBOUND DATA TRANSFERS 8-310 EXAMPLES B-360 Operation F-460 OUTBOUND DATA TRANSFERS H-300 
CA ERROR INTERRUPTS 8-360 BI-SYNC TERMINAL 3705-80 POWER SUPPLY Input X'6A' (Parallel Data CYCLE STEAL OPERATION-
CATIMING 8-370 OPERATION B-370 3705-80 POWE R D-500 Register) F-470 INBOUND DATA TRANSFERS H-340 
CHANNEL INTERFACE BSC Transmit Sequence B-400 Component Locations D-505 Output X'6A' (Parallel Data CA4 INTERRUPTS H-380 
SEQUENCES 8-380 BSC Transmit Details B-410 3705-80 POWER CHECK D-510 Register) F-470 INITIAL SELECTIVE RESET 

BSC Receive Details B-420 3705-80 FAULT INDICATORS D-520 Output X'6B' (Input/Output INITIAL INTERFACE 
TYPE 2 COMMUNICATION SCANNER 1050 TYPE TERMINAL 3705-80 POWER DISTRIBUTION D-530 Register) F-480 DISCONNECT AND SERVICE 

INTRODUCTION B-OOO OPERATION 8-430 3705-80 POWER-ON SEQUENCE D-540 Input X'68' (Input/Output SELECTIVE RESET-

ATTACHMENT 8ASE AND 2741 TYPE TERMINAL 3705-80 DC VOLTAGE Register) F-480 SELECTOR CHANNEL 

COMMUNICATION SCANNER OPERATION 8-450 DISTRI8UTION D-550 DISKETTE CONTROLLER CONTROLS H-390 

DATA FLOW 8-020 Start-Stop Transmit Sequence B-470 CHECKING +6V, ±12V, AND DIAGNOSTIC APPROACH FOR DISCONNECT IN-SELECTOR 

ATTACHMENT 8ASE DATA FLOW B-030 Start-Stop Transmit Details 8-480 -4V SCRs D-560 READ FAILURES F-490 CHANNEL H-400 

TYPE 2 COMMUNICATION Start-Stop Receive Details B-490 INDICATOR LlGHTS-SUPPLY/ DISKETTE DRIVE 
SCANNER 80ARD LAYOUT 8-040 DIAL OPERATION 8-500 CONTROL D-570 Components F-500 

CLOCK AND TIMINGS-5TORAGE 8-051 DIAGNOSTIC WRAP 8-511 INDICATOR LIGHTS-CHARTS Operating Sequence F-510 
ICW CONTROL AND DATA SDLC TRANSMISSION FRAME AND PROCEDURES D-575 Read/Write Circuit Principles F-520 

FIELDS 8-060 FORMAT 8-520 DC VOLTAGE MEASUREMENT D-580 Diskette F-530 
ICW - Secondary Control Field 8-061 SDLC MODES OF OPERATION 8-530 USAGE METER D-590 Removal, Adjustment, and 
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CE SAFETY PRACTICES 

All Customer Engineers are expected to take every safety pre
caution possible and observe the following safety practices 
while maintaining I BM equipment: 
1. You should not work alone under hazardous conditions 

or around equipment with dangerous voltage. Always 
advise your manager if you MUST work alone. 

2. Remove all power AC and DC when removing or assem
bling major components, working in immediate area of 
power supplies, performing mechanical inspection of 
power supplies and installing changes in machine circuity. 

3. Wall box power switch when turned off should be locked 
or tagged in off position. "Do not Operate" tags, form 
229-1266, affixed when applicable. Pull power supply 
cord whenever possible. 

4. When it is absolutely necessary to work on equipment 
having exposed operating mechanical parts or exposed live 
electrical circuity anywhere in the machine. the following 
precautions must be followed. 
a. Another person familiar with 'Power off controls must 

be in immediate vicinity. 
b. Rings, wrist watches, chains, bracelets, metal cuff 

links, shall not be worn. 
c, Only insulated pliers and screwdrivers shall be used. 
d. Keep one hand in pocket. 
e. When using test instruments be certain controls are set 

correctly and proper capacity, insulated probes are 
used, 

f. Avoid contacting ground potential (metal floor strips, 
machine frames, etc. - use suitable rubber mats pur· 
chased locally if necessary). 

5. Safety Glasses must be worn when: 
a. Using a hammer to drive pins, riveting, staking, etc. 
b. Power hand drilling, reaming, grinding, etc. 
c. Using spring hooks, attaching springs. 
d. Soldering, wire cutting, removing steel bands. 
e, Parts cleaning, using solvents, sprays, cleaners, chem

icals, etc. 
f. All other conditions that may be hazardous to your 

eyes. REMEMBER, THEY ARE YOUR EYES. 

6. Special safety instructions such as handling Cathode 
Ray Tubes and extreme high voltages, must be follow
ed as outlined in CEM's and Safety Section of the 
Maintenance Manuals. 

7. Do not use solvents, chemicals, greases or oils that 
have not been approved by IBM. 

8. Avoid using tools or test equipment that have not 
been approved by IBM. 

9. Replace worn or broken tools and test equipment. 
10. \-ift by standing or pushing up with stronger leg 

muscles-this takes strain off back muscles. Do not 
lift any equipment or parts weigh'ing over 60 pounds. 

11. All safety devices such as guards, shields, signs, ground 
wires, etc. shall be restored after maintenance. 

12. Each Customer Engineer is responsible to be certain 
that no action on his part renders product unsafe or 
exposes hazards to customer personnel. 

13. Place removed machine covers in a safe out-of·the-way 
place where no one can trip over them. 

14. All machine covers must be in place before machine is 
returned to customer. 

15. Always place CE tool kit away from walk areas where 
no one can trip over it (i.e., under desk or table). 

16. Avoid touching mechanical moving parts (i.e., when 
lubricating, checking for play, etc.). 

17. When using stroboscope-do not touch ANYTHI NG
it may be moving. 

18. Avoid wearing loose clothing that may be caught in 
machinery. Shirt sleeves must be left buttoned or 
rolled above the elbow, 

19. Ties must be tucked in shirt or have a tie clasp (pre
ferably nonconductive) approximately 3 inches from 
end. Tie chains are not recommended. 

20. Before starting equipment, make certain fellow CE's 
and customer personnel are not in a hazardous posi
tion. 

21. Maintain good housekeeping in area of machine while 
performing and after completing maintenance. 

KNOWING SAFETY RULES IS NOT ENOUGH 
AN UNSAFE ACT WILL INEVITABLYLEAD TO AN ACCIDENT 

USE GOOD JUDGMENT - ELIMINATE UNSAFE ACTS 
229-1264-1 

Artificial Respiration 
GENERAL CONSIDERATIONS 

1. Start Immediately, Seconds Count 
Do not move victim unless absolutely 
necessary to remove from danger. Do 
not wait or look for help or stop to 
loosen clothing, warm the victim or 
apply st·imulants. 

2. Check Mouth for Obstructions 
Remove foreign objects-Pull tongue 
forward, 

3. Loosen Clothing-Keep Warm 
Take care of these items after victim 
is breathing by himself or when help 
is available, 

4. Remain in Position 
After victim revives, be ready to 
resume respiration if necessary. 

5, Call a Doctor 
Have someone summon medical aid. 

6. Don't Giv.e Up 
Continue without interruption until 
victim is breathing without help or 
is certainly dead, . 

/ '\ i~ .~. 
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Rescue Breathing for Adults 
Victim on His Back Immediately 

1. Clear throat of water, food, or for· 
eign matter. 

2. Tilt head back to open air passage. 
3. Lift jaw up to keep tongue out of 

air passage. 

4. Pinch nostrils to prevent air leak
age when you blow. 

5. Blow until you see chest rise. 
6. Remove your lips and allow lungs 

to empty. 
7. listen for snoring and gurglings, signs 

of throat obstruction. 
S. Repeat mouth to mouth breathings 

10-20 times a minute. 

Continue rescue breathing until he 
breathes for himself. 

NO 
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Thumb and 
finger positions 

Final mouth 
to mouth 
position 

Reprint Courtesy Mine Safety Appliances 
Co. 
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CE SAFETY PRACTICES VIII 

LOCATION OF LOGIC PAGES BY VOLUME NUMBER 

Volume Logic Pages Contents 

41 YZ Power supply-installation instruction 
42 AA-CV CCU 
A42 CW-CZ ROS-Type 2 attachment base-CCU 
43 DF-DZ CCU 
44 MM Storage 
45 TA-TB Type 2 scanner 
46 VA LI B-reference material 
47 VB LlB-line sets 1,2,3,4,5,8, and 9 
48 RA-RS Type 1 channel adapter 
A48 PA-PS Type 4 channel adapter 
49 GA-GC Remote Program Loader Diskette Controller 

0 ('; ('-'\ n 0\ 0 0 0 0 ~ l :,-"' " / "-
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Type 1 Channel Adapter 

INTRODUCTION 
The type 1 channel adapter (CA) handles data transfers 
between the 3705-80 and the channel with the CCU inter
rupt facilities. This adapter accepts a range of subchannel 
addresses and commands consistent with the IBM 2701, 
IBM 2702, and IBM 2703 transmission control units. 
However, the 3705-80 must be assigned a single subchannel 
address to be used when the 3705-80 is not emulating one 
of the other transmission control units. 

The range of subchannel addresses and commands enables 
the 3705-80 to emulate the other I BM control units under 
program control. 

The type 1 channel adapter does not cycle steal data into 
storage. This adapter requires control program intervention 
for each inbound and outbound data transfer. 

Data transfers between the channel and the channel adapter 
are controlled by the data-status control register. Up to 
four bytes can be transferred (byte count in status control 
register) before the control program intervenes in the opera
tion. However, each 4 byte transfer requires control pro
gram intervention before and after the transfer. 

Channel Adapter Modes of Operation 
The type 1 channel adapter operates in either native sub
channel (NSC) or emulation subchannel (ESC) mode. The 
3705-80 control program selects the mode with an Output 
X'67' instruction (see 8-130). NSC mode uses a single 
channel address for each channel interface installed, and 
must be used in the initial program load. The 3705-80 
control program handles line control and message assembly 
while operating in this mode. 

ESC mode uses a range of addresses assigned to each com
munication line attached to the 3705-80. The host.proc
essor is responsible for line control while operating in this 
mode. ESC mode is used when IBM 2701,2702, or 2703 
operation is emulated. 

(; (- ( ( (-

Address Assignment 
During initial selection, the channel adapter must be able 
to recognize the I/O device address presented on the channel 
bus-out if the channel interface is enabled. Since the type 
1 CA can have a NSC address and a range of ESC addresses, 
alternate means of assigning the addresses are provided. 

The NSC address is assigned on the plug card at Y4P2, 
RC104. The NSC address can be any address from Oto 255. 
If the Two Channel Switch feature is installed, NSC 
addresses for interface A and B are assigned by different 
plug cards (A on Y4P2, B on Y4R2, RF106, Y4P2 is an 
address source for the control program). The 2 NSC 
addresses need not be identical. 

ESC addresses are assigned on the plug card at Y4M2, 
RC302·305, and are a contiguous group of addresses. The 
lowest address in the group can be 0 or any multiple of 16 
from 0 to 240. The highest address that can be assigned 
must be greater than the lowest address and 1 less than an 
even multiple of 4 from 3 to 255. The range of addresses 
can be set to include a minimum of 4 and a maximum of 
256 addresses. The range of addresses must be the same for 
boOth interfaces if the Two Channel Switch feature is 
installed. 

Refer to FEALD YZOOO pages 10-13 for I/O channel 
address jumpering. 

WARNING 
The hard stop latch disables the channel interface without 
extinguishing the interface enabled light. The channel 
adapter does not recognize its address and trap select out 
if the hard stop latch is set. 

(- ( 

Channel Commands 
The type 1 channel adapter initially accepts as a valid 
command any configuration from X'OO' to X'FF'. The 
only limitation is that the command byte must be in parity 
on the channel. The channel adapter presents an initial 
status of X'OO' if the parity is correct and the command is 
not a No-Op, an ESC Test I/O, or a Start I/O clearing NSC 
stacked status. The CA then requests an initial selection 
level 3 interrupt so that the control program can further 
determine if the command is valid for the subchannel 
address the command was issued to. If the command is not 
valid for that address (determined by the control program), 
the CA presents CE, DE, and UC status to the channel 
under program control. 

( '\ 
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TYPE 1CA DATA FLOW 
(PART 1 OF2) 

TYPE 1 CA DATA FLOW 
(PART 1 OF 2) 

Inbound Data Transfer 

~ 
Channel Bus-Out 

PC 

1 

II 
X ---'---X ----, 

o I 7 0 I 7 

. Initial Selection Address and 
Command Byte Register 

NSC Intf. 
A/B Addr. 
Compare 

ESC Hi/lo 
Address' 

Compare 

0.0 

o 

Address I Command 

17 ~ ! 7T . +~ 
X • I 
I 

Command ~ 
Decode I L.:J 

X Input X'61' 

I Outbound Data 
Transfer 

X Input X'67' 

I 

• 
0 + 7 
0.0 1.7 

Transfer ESC Status 
Addr Byte Byte 

2 Data Buffer Data Buffer 
Byte 1 Byte 2 

Data Buffer Data Buffer 
Byte 3 Byte 4 

t 0.0 1.7 

0 7 

"'---1 PC 

Output X'63' 
Input X'63' 

Output X'64' 
Input X'64' 

Output X'65' 
Input X'65' 

3 
1.0 

X Output X'66' 

I 
NSC Status 

Byte 
Register 

1.7 o 

..;,0;.;;.0 ___ -1 ~ 0 

0 

5 

0 

4 

Init. Sal. 
Status 

Register 

7 0.0 

Init. Se~. 
6 Control 

Register 

IlnLt :'60' 

0.0 

I I 

X Output X'62' 

I 
Data/Status 

Control Register 

Illnput X'62' 

II 

1.7. 

CCU Out Bus 

X Output X'67' 

Asyn 
Control 
Register 

T 

6-020 

llnitial Selection l31nterrupt L .. I Data/Status l3 interrupt --.. .... 

7 

7 

To CCU I.... To CCU 

Service Selection 
and 

I/O 
f!ii':':':':':':':':':':':':':'::::::':::::':':':':' 

I/O Register 
Address Decode 

Tag Control logic 7 
1.0 1.7 

1.0 

Error 
Condition 
Register 

I I 1 .7 Program 

X Input X'67' 

Register Address Bus 
,:::::::::::,:;::,;:;:::;:;::::::::::::;:-:;:;:;:;:::g;·t: 

level 1 Interrupt 
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TYPE 1 CA DATA FLOW 
(PART 2 OF 2) 

( 

1 Initial Selection Address and Command 
Register 

This register contains the I/O device address byte and com
mand byte presented to the channel adapter during initial 
selection_ The register can be accessed by Input X'61' 
which should be executed only if the type 1 channel 
adapter initial or data/status level 3 interrupt request is 
set. See 8-070 for Input X'61' description. This register 
is referred to as the SIO register in the ALD's. 

2 Local Store 
The local store provides buffering for the I/O address byte 
used in all data .and status transfer sequences initiated by 
the 3705-80. Buffering for up to four bytes of data for 
inbound and outbound data transfers is provided here also. 

The control program loads or accesses the I/O device 
address and the emulation status byte with Output X'63' 
and Input X'63' respectively. The data bytes are trans
ferred with X'64' or X'65' instructions, see chart below. 

Data Data Transfer 

Byte Out In 

1 X'64' X '64' 
2 X'64' X'64' 
3 X'65' X'65' 
4 X'65' X'65' 

3 NSC Status Byte Register 
The current status of the NSC is maintained in this register 
and gated over the channel interface during NSC status 
transfer sequences. The control program should set the 
NSC status by executing an Output X'66' instruction. The 
control program has access to this register with the Input 
X'66' instruction. 

( ( ( 

4 Initial Selection Status Register 
The status byte is generated and presented to the channel 
from this register during initial selection sequences except 
under the following conditions. 
• An initial selection sequence occurs for the native mode 

subchannel before the NSC status byte provided by the 
control program has been accepted. The NSC status 
byte from the NSC status register is presented instead of 
the hardware generated status. 

• An initial selection sequence occurs for an emulation 
address when the control program has signaled that an 
ESC status transfer sequence is required and has signaled 
that ESC Test I/O status is available. The ESC status 
byte provided by the program is presented instead of 
hardware generated status. 

5 Initial Selection Control Register 
The information in this register identifies the event causing 
the type 1 channel adapter initial level 3 interrupt request 
to be set. The register can be accessed by Input X'60', 
which should be executed only if the interrupt request is 
set. 

6 Data/Status Control Register 
The information in this register controls and identifies 
events that cause the type 1 channel adapter data/status 
level 3 interrupt request to be set. The register can be 
accessed by Input X'62', which should be executed only 
if the interrupt request is set. The control program can 
perform various control functions by setting or resetting 
bits in this register with an Output X'62' instruction. The 
instruction should be executed only when the control pro
gram is servicing a type 1 CA level 3 interrupt request. 

(/ ( ( ( 

7 Error/Condition Register 
The error/condition register is a collection of latches that 
are set when the CA detects an error or an occurrence of 
specific asynchronous conditions. The 3705-80 control 
program has access to this register with an Input X'67' 
instruction, (see page 8-140). The errors indicated by the 
error/condition register cause type 1 CA error interrupts 
(see page 8-360). 
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CARD FUNCTIONS AND LOCATIONS 

Card ALD 
Function 

Loc. Page 

A4D2 RA10l I/O Decodp.s 
(TYPE! 1 Scanner and CAl 

I/O Feedback L 1 Bid 
Basic Clocking 
Inbus Doting 
Inbus Gating 

A4P2 RC10l Chan. Inti. Tags and Control 
Chan I ntl A RIJceivers 
IntI. A control 
Channel Address Jumper 
Channel Address Pari ty Check 
Local Store Assembler Byte 0 
Local Staff! Byte 0 
Intf B Address 

A4N2 RC201 Tag Control Clock 
Tag Control, Start I/O and Op-In 
Tag Control Tag In latches 
Tag Control stack chaining stop or Halt 
Tag Control Enable and Sel. Sys Reset 
Tag Control Powering 

A4M2 RC301 Bus-Out RejJowering 
Low Address Jumpering 
Low Addrf!ss LO(lic 
High Address Jumpp.ring 
High Address Logic 
Start I/O and Command Rf!gisters 
Local Store Byte 1 
Command Decode 
Outbus Inversion 

A4L2 RC401 Outbus Termination 
Initial Selection Control 
Service Transler Control 
Byte Count 
Initial Status Generation 

AAK2 RC501 Inpllt/Outpul Control 
Assf'lTlbler and Local Stor" (;ol1trol 
Asynt;hrol1OUS IntNrupt control 
NSC Control 
RN Asynchronous Information 
Error Latches 

A4T2 RC601 NSC StiltuS Rp.gister 
Asynchronous Interrupt Control 

A4T4 RC801 Intel face A Selec't Out Relay 
RC802 Inlp.rtace B Sell!ct Out Relay 

A4Q2 RC701 Bus-In DriVllrs Inll. A 
Tdfj-In Driv'n, Inll. A 
Self!ct Out Relay OriVl'r al1d Control 'FliPs 
Bus-In Error Latch 

A4R2 RF10l Inlf. B Receiwrs 

A4S2 RF201 Bus-In Drivers, Intf. B 
Tag-In Drivers Inti. B 
Select Out Relay and Control Gates 
Bus In Error Latch 

,-~, r\ (~) /''\ i<"~ 
'oj ,,-j \ i / \. ' I 

;/ 

110 

To/From 

Scanner 

To/From 
RPL or 

CCU 

A B C D E F G H J K L M N P 

Yl Y2 Y3 Y4 

,---------,I I II '--_---' 

Outbus { 

Inbus 

1/0 Register Address Bus .... ~ ••••• +-~~~~~~~ 

{ 
Adbus' 

Timing and Controls 

EnablelDisable 

(
See ALD Page AB010 ) 
for the physical paths 

of the cables 

_ Denotes Terminator 

cards_ (See ALD 

Page RA001.) 

r) 
\, ,I 

4 

5 

l...-_---ll L-I _-----'I L-I _----' 
Zl Z2 

(j 0 ~ 
l"j) ,.-

Z3 

01A-A4 Board 

CARD SIDE 

Z4 

*The Adbus is not used with the type 1 CA 

0 i~ 0 \jJ 

Q R S T u v 

Y5 Y6 

2 

3 

4 

5 

Z5 Z6 

(~ 0 \ ;;! 
I~ 
\. ./ 

CARD FUNCTIONS AND 
LOCATIONS 

Inti. A Bus-Out 

Intf. B Bus-Out 

IntI. A Bus-In 

Inti. B Bus-In 

Intt. A Tags-Out 
Int!. A Taqs·1 n 

I "If. B Tags-Out 
IntI. B Tags·ln 

r--"" 
\" \. ./ 
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INPUT AND OUTPUT INSTRUCTIONS 
The type 1 channel adapter relies on the 3705-80 control 
program to use input and output instructions to control 
data transfers. The control program initiates channel data 
and status transfers, and transfers data between the CA and 
the CCU with input and output instructions. 

Each input or output instruction addresses an external 
register. The input instructions gate the external register to 
CCU general registers via the CCU Inbus. Output instruc
tions gate CCU general registers to CA registers via the CCU 
Outbus. The 'I/O register address bus' is deooded in the 
type 1 attachment base. 

Executing an Input or Output X'60', X'61', X'62', X'63', 
X'64', X'65', or X'66' when the CA is actively handling a 
data or status transfer sequence causes an in/out check to 
occur; see 8-360. 

Control Panel Access to CA Registers 
Type 1 CA registers X'60' through X'66' should be accessed 
from the control panel with Input or Output instructions 
only when either of the type 1 CA level 3 interrupts are 
pending. 

To ensure that this interrupt remains pending, the 3705-80 
should be in either Program Stop or Hard Stop mode before 
these instructions are executed from the control panel. 

If these conditions are not met, the following occurs: 
1. If the type 1 CA is in the process of a data or status 

transfer sequence and an Input or Output X'60' through 
X'66' is initiated from the oontrol panel, the type 1 CA 
hardware: 
a. Causes a type 1 CA level 1 interrupt request. 
b. Sets the type 1 CA In/Out instruction accept latch. 
c. Gates X'OOOO' onto the CCU Inbus to be displayed in 

display B if the instruction is an Input. 
d. Does not reoognize Output instructions. 

( ( 

2. If the type 1 CA is not transferring data or status and a 
type 1 CA level 3 interrupt request is not pending, one 
of the following occurs: 
a. For Input X'60', X'61', or X'66' instructions, either 

the instruction is executed without error or, if at 
the same time the instruction is being executed, the 
CA is being selected by the host processor channel, 
the CCU may sample invalid data from the type 1 CA. 
The data in display B should be considered invalid. 

b. For Output X'66' instructions, either the instruction 
is executed without error or, if at the same time the 
instruction is being executed, the type 1 CA is being 
selected by the host processor channel, a type 1 CA 
channel bus in check and a type 1 CA level 1 inter
rupt request may be set or a processor data check 
may be detected at the host processor. 

3. If the type 1 CA is in the process of presenting ESC 
status to a Test I/O issued to an ESC address, and an 
Input X'60' through X'66' or an Output X'62' through 
X'66' is executed, one of the following occur: 
a. The instruction executes without error. 
b. If at the same time any of these instructions are being 

executed, the type 1 CA is being selected by the host 
processor channel, either a type 1 channel bus in 
check, a type 1 CA local store, a level 1 interrupt 
request, or a processor data check may occur. 

Input and Output X'67' can be executed from the 3705-80 
oontrol panel without causing an error. 

60 Decode 

DCD 61 Decode 1 
I/O Register Address Bus 62 Decode 1 

63 Decode 1 
1 

64 Decode 1 
65 Decode 1 

66 Decode 
1 
1 

67 Decode 1 

A4D2 
Type 1 CA Decodes 

RA101 

I/O Reg Bus Bits 

2 3 4 5 6 7 

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

INPUT AND OUTPUT 
INSTRUCTIONS 

Decode 

60 
61 
62 
63 
64 
65 
66 
67 

8-060 



Input X'60' Instruction 
Input X'60' transfers the contents of the initial selection 
control register into a CCU general register. The 3705-80 
control program uses this instruction to determine the 
exact cause of a type 1 CA initial selection level 3 interrupt. 

An Output X'60' resets the initial selection control register 
and the L3 interrupt request resulting from the initial 
selection. 

Input X'61' Instruction 
Input X'61' transfers the contents of the initial selection 
address and command byte register into a CCU general 
register. During an initial selection sequence, a type 1 CA 
initial selection level 3 interrupt is requested, and the 
3705-80 control program must investigate the subchannel 
address and command causing the interrupt. Byte 0 is the 
address to which the command in byte 1 was issued. 

The 3705-80 control program must store the address and 
command because the host processor can send the CA a 
new command before the 3705-80 control program has 
completed the previous one when in ESC mode. The 
3705-80 control program must also control the CA action 
for each command. 

An Output X'61' instruction has no effect on the channel 
adapter. 

Initial Selection Control Register 

0.0 0.7 

60 ~;;,.,,;;,D..;..eco;,,:,::de::... ------1.....- 0.0 
Input 60 I 

~-"";';':'::"=':'''::'':'''---X 
Gate Input Data on Inbus 

A 
(Notllnhibit Service I/O 

0.7 

L......-

RCS01 

A4M2 RC306 

0.0 0.1 

0.0 

~61;;,.,,;;,D..;..eCO;,,:,::d~e _______ ~.....-

Gate Input Data on Inbus 

(Notllnhibit Service I/O 

(j 

A 

I......-
RCSOl 

0.2 

I CCU Inbus • Bit LogiC Function 
Page 

0.0 RC402 Input Initial Selection State· 
0.1 RC20S Input Initial Interface Disconnect 
0.2 RC20S Input Initial Selective Reset 
0.3 RC402 Input Initial Bus Out Check 
0.4 0 
O.S RC402 Input Stack Initial 
0.6 RCSOS NSC Status Cleared 
0.7 RC20S Input System Reset 

·Normal Initial Selective 

Initial Selection Address and Command Byte Register 
ISACR 

Address Byte 
0.3 0.4 O.S 

Command Byte 
1.2 1 .3 1 .4 1 .S 1.7 0.6 0.7 11.0 1.1 1.6 

1.7 
Input 61 I 

r-----~~~-----------X 

I CCU Inbus 

o ('''1'1 
',,- j! 

INPUT X'60' INSTRUCTION 
INPUT X'61' INSTRUCTION 
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Output X'62' Instruction 
This instruction initiates inbound and outbound data 
transfers and status presentations. The 3705-80 control 
program uses this instruction to control CA action and 
to specify the number of bytes of data to transfer across 
the channel interface on a channel data transfer. 

Byte Bits 

Count 1.5 1.6 1.7 

1 0 0 1 
2 0 1 0 
3 0 1 1 
4 X 0 0 

X This bit may be on or off for a byte count of four. 

Summary of Output X'62' bit definitions and ALD locations 

Bit Card ALD Function 
Location Page 

0.0* A4L2 RC403 1 = set; 0 = rst outbound transfer 

0." A4L2 RC403 1 = set; 0 = rst inbound transfer 

0.2* A4L2 RC403 1 = set; 0 = rst ESC status transfer 

0.3* A4L2 RC403 1 = set; 0 = rst NSC channel end status 

0.4* A4L2 RC403 1 = set; 0 = rst NSC final status transfer 

O.S A4K2 RCS03 Reset NSC status cleared 
A4L2 RC402 Reset initial channel bus out check 

A4L2 RC402 Reset stacked initial 

A4L2 RC402 Reset initial selection state 

A4L2 RC402 Reset Unit Check L3 interrupt 

A4N2 RC20S Reset initial selection interface disconnect 

A4N2 RC20S Reset initial selection selective reset 

0.6 A4K2 RCS04 Reset monitor for 2260 ETX 

A4K2 RCS04 Reset monitor for circle B 

A4L2 RC406 Reset OX TIO ready 

A4L2 RC405 Reset service channel bus·out check 

A4L2 RC40S Reset service status stack 

A4N2 RC204 Reset suppressible status 

A4N2 RC205 Reset service selective reset 

A4N2 RC20S Reset svc stop or disconnect 

A4N2 RC204 Reset suppress status stack 

0.7 - - -- This bit ignored 

1.0 A4K2 RC504 Set monitor for circle B 
1.1 - - -- This bit ignored 

1.2 A4K2 RC504 Set Monitor for 2260 ETX 

1.3 A4N2 RC204 Set suppressible status 

1.4 A4L2 RC406 Set OX TIO ready 

1.S A4K2 RCS04 This.bit ignored 

1.6 A4L2 RC404 Byte count 2 

1.7 A4L2 RC404 Byte count 1 

*Any of these bits with 'Sample 62' set Initiate Service, A4L2, RC404 

(- ( ( 

Outbound 
Transfer 

Outbus Bit 0.0 -1 1}-------.... 9 
r---__ _=_ 

Inbound 

Outbus Bit 0.1 TranSfer~ 
2 ~--------~-----Ir-------' 10 

.--- PH 

---
ESC Status 

3 )-O_u_t_b_U_S _B_it_0_.2-t-____ T.r~r~ 

Outbus 
Bit 0.4 

.--_PH i t 
-

NSC Final 
Status 

5 }-----If---.... 12 Tr~rr 
.--_ PH 

---

Sample 62 

Outbus NSC CE 
4 J-____ B_i_t_0_.3-+ _____ S~___@ 

'----. PH I 
---

62 Decode -
--------~,---
Sample Output Data 

A 
Sample Output 62 

(Notllnhibit Service I/O 
'"---
RC501 

( ( (- ( c ( ( 

CCU General Register Forma 

0.01 0.1 10.21 0.31 0.41 0.51 0.6 1 0.7 1,·0 ,.11 , .2 1,.31,.41,.5 J 1.6 J 1.7 

-----
Byte 
Count 1 ---

~ -)) -,- -- -- ~ ~ ~ --

r-----... PH 

3 

I UC L31NT -

~ FL 

A~----
Init Sel 
I n!!..Q.!. sc _ 

FL 

Program 
Interrupt 
Request -

FL 

-
Svc Ch 
Busout 
C~ 

FL 

'--

Byte 
Count 2 

~~f--___ ~r--

Outbus Bit 1.4 IA 

PH 

Set OX 
TIO Ready 

FL '--___ -+-_--1. 
'-

See the chart on 
this page for the 
byte count com
binations. 

'-- 1- 1 
I I r--1 1 Data Svc Rst 

JAt~-+~----~~~------~ 
~----t------------~ ____ ~ 

Init Select 
Selective 
Reset 

r---

FL 

-
Initial 
Selection 
State 

r---

FL 

-
Stacked 
In!!!!!.. 

FL 

-
InitCh 
B2.E! 

FL 

-
NSCSTAT 
CI~ 

FL 

~ Outbound '--
9 Transfer r--

10J-____ ~ln~bo~u~nd~T~~~n~s~fe~r 

Service 
Status 
Stacked 
r--

FL 

Suppress 
Status 

S~ 

FL 

'"--
Service 
Selective 

R~ 

FL 

Suppressible 
Status 

~_0~ut~b~U~s~B~it~1~.~3~----~1 A 
8.. L-- FL 

I 

Output Bit 1.0 
6 }-----'-----+--""I 

Suppress 
Out Monitor 
r--

Svc stop 
or~onnect 

~~-----------. 

Jl~_~c~c~U~0~u~tb~u~S~B~it~1~.2~----~r_1Ir__, FL 

-
Set 
Initiate 
Service 

<.Y 

11J-_______ E~S~C~S~ta~t~us~T~~~n~~~e~r_l OR ~ 

12J-------~N~S~C~F~i~na~I~S~w~t~u~s~T~ra~n~~~e~r----~ -
NSC CE Status 

13~------~~~~~-----------~~ 

OUTPUT X"62' INSTRUCTION 

( ( 
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Input X'62' Instruction 
This instruction transfers the contents of the data/status 
control register into a CCU general register. The 3705-80 
control program uses this instruction to determine the 
exact cause of a type 1 CA data/status level 3 interrupt. 

0.0 

Count transferred to the CCU 

o 
1 
2 
3 
4 

~6=2~D~e~co~d~e __________ ~~ 

Gate Input Data or Inbus 

(Notllnhibit Svc 1/0 

TTTTTTTTTTTTT I 
A a------X-X-X-X-X-X-X-X-X-X-X-X-X X 

I.....
RC501 

Command Chaining (RC204) UL1L l---; Byte Count (RC404) 

Service. Status Stack (RC4051 or Suppressible Status Stacked (RC2041 - See 8-301. 

f~ /1) (j ! ! 

',--) \, ;/ 

Suppress Out (RC504) 

Service Selective Reset (RC205) 

Service Channel BO Check (RC4051 

'-----I Program Interrupt Request (RC602J 

'-----I Suppress Out Monitor Interrupt (RC602) 

Service Stop or Disconnect Bit (RC2061 

ESC Status Transfer (RC403) 

Inbound Transfer (RC4031 

Outbound Transfer (RC4031 

r~ 
\~,):) () (~ 

'" J 
r) 
"-. ' C) r-~ 

~) 

INPUT X'62' INSTRUCTION 8-090 
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Output and Input X'67' Instruction 
The Output X'67' instruction sets or resets the various 
control latches. The 3705-80 control program must execute 
an Output X'67' instruction to enable the CA interface 
before the CA can transfer data to or from the channel. 

Summary of Outbus bi,ts during Output X'67' 

Bit Card ALD 
Loc. Page 

0.4 A4Q2 RC707 

1.0 A4T2 RC602 

1.1 A4T2 RC602 

1.2 A4K2 RC507 
RC507 
RC507 
RC707 

RF207 

1.3 A4N2 RC206 

1.4 A4P2 RC103 

1.5 A4T2 RC602 

1.6 A4T2 RC602 

1.7 A4P2 RC103 

67 Decode 

Sample Output Data 

(Not) Inhibit Svc 10 
A 

Function 

Diagnostic reset 

Set suppress out monitor 

Set request program interrupt 

Reset invalid I/O Op 
Reset local store parity check 
Reset CCU outbus check 
Reset channel bus in error 

(interface A) 
Reset channel bus in error 

(interface B) 

Reset system reset or NSC 

Request interface enable 

Set ESC mode enable 

Reset ESC active 

Reset interface enable 

Sample 67 

Chi Bus 
In Error 

RC501 
CCU Outbus Bit 0.4 Diag Reset ~I A I 
Force Disable 

RC707 I I RF207 
RF707 

Sup 
Out Mon CCU 

CCU Outbus Bit 1 .0 
BOCk 

FLJ FL 

RC602 

Req RC505 

pgm Int 
LS 

CCU Outbus Bit 1.4 

CCU Outbus Bit 1.7 

CCU Outbus Bit 1.5 

CCU Outbus Bit 1 .6 

EJ Parity CK 
CCU Outbus Bit 1.1 

FL 

RC6D2 
RC505 Inval 

CCU Outbus Bit 1.2 
lOOp 

FL ----. 
A 

Outbus Bit 1.3 
Reset System Reset or NSC RC505 

RC206 

(r)', 
" 

,/) ~) -) ) ,--) -) ~) ) ) ) 

A 

Req 
Intf Enab 

RC103 

ESC 
Mode Enab 

FL 

RC602 

Rst ESC Active 

RC602 

,:) ) /) 

OUTPUT AND INPUT X"67' 
INSTRUCTIONS 

The Input X'67' transfers the error condition register and 
the hardware address of the NSC channel interface address 
to the CCU. 

Summary of Inbus bits during Input X'6T: 

67 Decode 
RC501 

(Not) Inhibit Svc 10 
A 

Input 67 

Gate Input Data on Inbus 

Enable Intf Adr 

CA Enable 

NSC Active 

CCU BO Ck 

LS Parity Ck 

Invalid lOOp 

Channel Bus In Error 

,) ) ) ') ") -.) ) 

Bit Card 
Loc. 

0.0-0.7 A4P2 
0.0-0.7 A4P2 

1.0 A4Q2 
1.1 A4K2 
1.2 A4K2 

1.3 A4K2 
1.4 A4K2 
1.5 A4K2 

1.6 --
1.7 --

(Gate Enabled interface 
address to I nbus - byte 0) 

CA Enabled (bit 1.4) 

NSC Address Active (bit 1.5) 

CCU BO Ck (bit 1.2) 

Local Store Parity Ck (bit 1.3) 

Invalid lOOp (bit 1.1) 

Chan Bus In Error (bit 1.0) 

'.~) .) '/,)' , 

Logic Function 
Page 

RC104 NSC hardware address intf A 
RC107 NSC hardware address intf B 

RC707 Chan bus in error I 

RC507 Invalid I/O Op I 

RC507 CCU outbus check 

RC507 Loca I store pari tv check 
RC504 CA enabled 
RC504 NSC address active 

-- 0 
-- 0 

----oJ 

/) ) ,r,) /) .) :l 
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Output X'66' Instruction 
The Output X'66' instruction loads the final status byte to 
be presented to the channel into the NSC Status Byte 
Register. 

LOGIC REFERENCE RC 601. RC 308 

66 Decode r-
(Not! Inhibit Service 1/0 I Sample 66 I 

X A 
Sample Output Data 

L..-

Input X'66' Instruction 
The Input X'66' instruction transfers the contents of the 
NSC status byte register into a CCU general register and 
io.r.ces byte " bits 0·7 to zeros. This i,nstruction should be 
used only for diagnostic purposes and. should not be used 
when the CAis on-line with an interface enabled. 

I l 
(CCU Outbu5. Bit 0.4 and Output X'62') 

1.0 

NSC Status Byte Register 

0.0 

0.0 

66 Decode 

(Not) Inhibit Service I/O l ~ln~pm~66~ __________ ~ __ ~ ______ XI I 
Gate Inpm Data on Inbus 

CCU Outbus • 

1.7 

0.7 

0.7 

CCU Inbus • 

NSC STATUS BYTE REGISTER BIT DEFINITIONS 

Bit 0.0 - Attention 

Bit 0.1 - Status Modifier 

Bit 0.2 -0 

Bit 0.3 - 0 

Bit 0.4 - Channel End (CE) 

Bit 0.5 - Device End (DE) 

Bit 0.6 - Unit Check (UC) 

Bit 0.7 - Unit Exception (UE) 

OUTPUT X'66' INSTRUCTION 
INPUT X'66' INSTRUCTION 8-120 



Output and Input X'64' Instruction 

II 
Output X'64' instruction loads data buffer byte 1 and data 
buffer byte 2 with the first two data bytes to be transferred 
across the channel to the host processor. These two data 
bytes are transferred to the host processor one byte at a 
time during an outbound data transfer. 

II 
Sample Output 64 

T2Time 

II 
Sample Output 65 

II 

Sample 
64 

Sample 65 

FL 

RC 502 OR I Sel Data 1 and 2 

Sel Data 3 and 4 

If) 

Input X'64' transfers into a CCU general register the two 
data bytes that were received from the channel and stored 
in data buffer byte 1 and data buffer byte 2. 

(J.O 

-'-, p.n!!fpr ",t:!JI!"~. fj','tP. 
I 
I 
I 

Write Into LS 0 I 

Data Buffer Byte 1 

• Data Buffer Byte 3 

0.0 I 
I 

Write Into LS 1 I 

CCU Outbus • 
1.7 

!::~r~ :;!d't,,~ ~·~!a 

Data Buffer Byte 2 

Data Buffer Byte 4 

1.7 

Input 64 L..::~.J Gate Local Store on Inbus , 

Input 65 I CCU Inbus • 
II 
Output and Input X'65' Instruction 

II 
Output X'65' instruction loads data buffer byte 3 and data 
buffer byte 4 with the second two bytes to be transferred 
across the channel to the host processor. These two data 
bytes ar~ transferred to the host processor one byte at a 
time during an outbound data transfer. 

),")/)":» C)) ') .~) 

a 
Input X'65' transfers into a CCU general register the two 
data bytes that were received from the channel and stored 
in data buffer byte 3 and data buffer byte 4. 

:") 
''-!". 

~) .-) -) ,) :) ) ) ) ) :l ~) ) /') ) ) ) -) 

OUTPUT AND INPUT X1i4' INSTRuCTIONS 
OUTPUT AND INPUT X'65' INSTRUCTIONS 

(~) /) -) CO) /) 

8~11"O 
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Output and Input X'63' Instructions 
The 3705-80 control program uses the Output X'63' 
instruction to load the subchannel address (byte 0) and 
ESC status byte (byte 1) into the local store buffer. The 
CA identifies itself to the channel by gating byte 0 onto 
the channel bus-in, during the data transfer and gates byte 1 
onto the channel bus-in to transfer the ESC status to the 
host processor. (NSC address and status take a different 
path, see page 8-170.) 

Gate Outbus Thru Assemb 

(') 
~j o o () o C'" \ , J o 

The 3705-80 control program must ensure that the correct 
address and status bytes are stored in the register. Other
wise, incorrect channel operation occurs. 

With the Input X'63' instruction, the 3705-80 control pro
gram can determine the last subchannel address provided to 
the host processor. The level 3 interrupt request latch 
should be set for this instruction to execute. 

((\ 

V 

Sample 
Output 63 

~-----------------------------X 

T2 Time TO 

RC 502 

Input 63 

Write Into LS 0 

Sel Addr and Status 

Gate Local Store on Inbus 

0_0 

Transfer Address Byte 

~<P. ~.r.i~r cc·tt1# ~ 

I 

I 
I 
I 

1.7 

ESC Status Byte 

~r~ ~I:rf(:r ~"t~ 7' 

---------------r---------------
r",,,.& 5~;1 .. :' fl\'tl! .! 

0.0 

Write Into LS 1 

I 
I 
I 
I 

I 
I 
I 

D.-tel tc:..1':f!' Gyre ~ 

1.7 

~----------------------------X 

I CCU Inbus • 

,-----~---,--,,----------~, 

o (", "\ 

J o o 

CCU Outbus Bit Definitions 

Bits Definition 

0.0-0.7 Subchannel address 
1.0 Attention 
1.1 Status modifier ISM) 
1.2 Control unit end (CUE) 
1.3 Busy 
1.4 Channel end (CE) 
1.5 Device end (DE) 
1.6 Unit check (UC) 
1.7 Unit exception (UE) I 

(f,--j 
'\..../ 

r'\ 
V () o 0---" 

\ (f\ 
''\..) o o () ('

'0 o 

OUTPUT AND INPUT X'63' 
INSTRUCTIONS 

0,' t I ('-''''' .' I 
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CHANNEL ADAPTER INITIALIZATION (lPL) 
(PART 1 OF 2) 
• Channel adapter initialization involves enabling the CA 

to a channel interface and requesting a Write IPL com
mand from the host processor. 

The type 1 CA is not affected by the reset performed in 
IPL phase 1 unless the IPL sequence is started by a power 
on sequence. Therefore, the ROS bootstrap program must 
handle the following situations: 
1. Channel interface disabled. 
2. Channel interface enabled without a channel command 

in progress. 
3. Channel interface enabled with a channel command in 

progress. 

Sample 57 

CCU Outbus Bit 1.4 

(Notl Chaining Ind 

(Notl Op-In 

(Nod CA Active 

(Not) Select Out A 

Req 
Intf Enab 

E[j 

A 

RC103 
(Not) Enable Intf B 

AllowOn"()ff 
Line Transitions 

L 
A 

(Not) Clock Out 
RC205 

Channel Enable 
Intf A Pos 

( ( ( ( 

The CA can be enabled to one of two channel interfaces. 
The second channel interface is optional and allows the CA 
to be attached to two different host processors. The CA 
can also be attached to the same channel through the inter
faces. However, only one interface can be enabled at a 
time. 

The channel interface must be enabled for the channel and 
CA to communicate. The manual procedure to enable a 
channel interface is described on page 1-050. The boot
strap program must execute an Output X'6], instruction 
with bit 1.4 on in the general register. This bit allows the 
channel interface to be enabled. The ROS bootstrap pro
gram checks for the interface to become enabled with an 
Input X'6], instruction. When the Input X'67' transfers 
bit 1.4 to the CCU general register, the ROS bootstrap 
program requests a CA data/status level 3 interrupt by 
executing an Output X'67' instruction with bit 1.1 on in 
the CCU general register. 

A 

Enable 
Intf A 

FL 

RC103 

Allow Channels on Line 
(fromCCU) 

(" - (" ( ("- ( ( ( ( (" 

If no channel command is in progress, the program signals 
the CA to send an asynchronous status of Device End (DE) 
Unit Check (UC) to the channel. The bootstrap program 
must execute the following instructions to present the 
asynchronous attention. 

Instruction General Register Bits 
Byte 0 Byte 1 

Output X'57' 0000 0000 0000 1000 

Input X'57' 0000 0000 0000 1000 

Output X'57' 0000 0000 0100 0000 

The ROS bootstrap program senses the requested interrupt and 
executes the following sequence of instructions. 

Instruction General Register Bits 
Byte 0 Byte 1 

Input X'77' 00000000 0001 0000 

Input X'52' 0000 0001 0000 0000 

Output X'53' Address 00000000 

Output X'55' 0000 0000 0000 0110 

Output X'62' 0000 1000 00000000 

Indication or Function 

Enable channel interface 

Interface enabled the ROS bootstrap program 
loops on this instruction until the interface is 
enabled. 

Program requests a level 3 interrupt. The ROS 
bootstrap program executes in level 1 which 
makes this routine different from the control 
program routine. 

Indication or Function 

Type 1 CA data/status lever 3 interrupt 

0.7 = Program requested level 3 interrupt 

Byte 0 = NSC address 
Byte 1 = all zeros 

1 .5 = Device End 
1.6 = Unit Check 
Note: If a channel command is pending when 
the IPL sequence is started, the ROS bootstrap 
program adds Channel End (CE) to the status 
byte to signal the host CPU to end the 
pending command. 

0.4 = NSC Final Status transfer 

CHANNEL ADAPTER INITIALIZATION (lPL) 
(PART 1 OF2) 8-140 
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CHANNEL ADAPTER INITIALIZATION 
(PART 2 OF 2) 

1 The Output X'62' sets bit 0.4 in the 
datalstatus control register and causes 
the CA to attach to the channel and 
initiate a channel transfer. 

(Not) Rst Op In or (Not) Status In Lt 

(Not) Inhibit Reque~t for SVC 

(Nod OX TIO Rspns Rdy 

(Nod Sample 62 

Initial Srvce 

(Nod Address Out 

Op Out 

CA Enabled 

A 

Request In Tag 
to CHIF 

(Nod Op:....:..:.ln~ ________ ~ 

(Nod Inhibit Request In 

Sample 62 

NSC Final 
Status Xfer 

CCU Outbus Bit 0.4 A 

Outbound Xfer 

Inbound Xfer 

(j 

ESC Status Xfer 

NSC Final Status Xfer 

NSC CE Status 

Svc Stop or Disc or Sup Stat Stk 

Svc Seltv Rst 

Dia CCU or Chnl Reset 

CCU BO CK 

Service In Lt 

Compare 
..:....:;..c..:::~-----lA 

Clock 4 

Status In Lt 

OR 1----

OR 

RC202 

Initiate 
Service 

Initiates a channel service cycle by 
raising !request in' to the channel 
interface. See 8-301 service status 
sequence for the channel tag sequence 
in response to 'request in'. 

2 The NSC address loaded into the transfer 
address byte buffer is gated onto the chan
nel 'bus in' to identify the device requesting 
channel service. 

Address In Gate LS Thru Assemb 1 
(Not) Start 10 

RC502 

Sel Addr and Status Transfer 
Address Byte 

CHANNEL ADAPTER INITIALIZATION 
(PART 2 OF 21 

i-:SC ~l~tl!. 
~.,,~a 

I------J----- - - - -
RC106 D!:i'3 ~"fr'!i I r.:;r:; e.tfp!, 

G':l~ i : ~,,.r-; '1 
• --- - ---t- -------

Dp.tp. ~~!ea~ : Dp.tp. HfJ~fpr 
GytP ~ I Bvtp 4 

o I 7 

.-----------------X 
I 
X Opln 

Gate Data Byte 1 to Channel 

Enable Intf A 

3 The NSC status byte loaded into the NSC 
status register is gated onto the channel 
'bus in.' 

Gate Status to Channel 

Gte NSCflnit Status Drvr 

(Nod Address In 

(Nod Gate LS Thru Drvr Assmb 1 

(Nod Gate LS Thru Drvr Assmb 2 
A 

4 The CA requests a datalstatus level 3 
interrupt to signal the ROS bootstrap 
program that the status transfer is 
complete. 

(Nodlnit SVC 
~~ ____ S_V_C~L3~ 

NSC Final Status Xfer 

RC403 

RC706 

() 

0 

I 
Channel 
Bus In 

NSC Status 
Byte Register 

I 
X 

I 
Channel 
Bus In 

7 

8-150 

':I. 

/ 



( (' (/ ( ( ~.'" 
'-J ( c ( ( 

EXPECTED CPU RESPONSE TO 
ASYNCHRONOUS STATUS 
The RDS bootstrap program expects to receive a Channel 
Sense command in response to the asynchronous DE, UC 
Status so the program loops waiting for an initial selection 
level 3 interrupt from the CA. 

However, any command received by the CA starts an initial 
selection sequence. When the channel Sense command 
starts the initial selection sequence, and requests a type 1 
CA ini.tial selection level 3 interrupt, the RDS bootstrap pro
gram responds with the following instructions: 

Because the RDS bootstrap program can only handle a 
Sense or Write IPL command, it rejects others by presenting 
final status of CE, DE, and UC. 

Instruction General Register Bits Indication or Function 
Byte 0 Byte 1 

Input X'77' 00000000 00001000, Type 1 CA Initial Selection l3 
Interrupt 

Input X'60' 1000 0000 00000000 Normal initial selection 

Input X'61' Address Command Bvte 0 = address of NSC 
Byte 1 = command 

Output X'63' Address 00000000 Byte 0 = NSC address 

Output X'64' 0000 0010 00000000 0.6 = Not initialized (sense byte) 

Output X'62' 1000 0100 0000 0001 0.0 = Outbound transfer sequence 
0.5 = Reset initial selection 
1 .7 = byte count of one 

The Output X'62' initiates the channel service cycle to transfer the sense byte to the channel 
from Data Buffer Byte 1. 

Outbound 
Xfer 

Sample 62 Outbound Xfer ----I 

CCU Outbus Bit 0.0 I A 
L 

Fl Inbound Xfer 

ESC Status Xfer 
L.-- OR f-- Initiate 

NSC Final Status Xfer Service 
Sample 62 

NSC CE Status IA Fl 
~ 

A L-

Svc Stop or Disc or Sup Stat Stk r---

Svc Selty Rst trR;;-
Diag CCU or Chnl Reset 

CCU BO CK ~ OR 

Service In Lt -- (Notl Rst Op In or (Not) Status In It 
Compare 

A - (Notllnhibit Request for SVC 
Clock 4 

(Notl OX TIO Rspns Rdy 

.,,~"" 1-;:1I~ (Not) Sample 62 

Initial Srvce 
Status In It A 

(Not) Address Out 
L...-

Op Out 

CA Enabled 

(Not) Op In 

(Notl Inhibit Request In 

r---

Request In 

A 
Tag to CHIF 

'""'--

RC202 

( ( 

Address In 

(Not) Start I/O Lt 

( 

A 

( 

Gate lS Thru 
Assembly 1 

Sel Addr and 
Status 

( ( 

Transfer 
Address Byte 5,:,0; 

t-------~------ ----
~t~ ~tJ~;~r : ~:::..t::::.. 51": r~~:" 
e~i.P. • I ~';r~ := 

--- - - - --1----- -----
D::.r:; ~I.! i~f:r : D",!,a (4"f(,;;( 
5,; fc. 3 f flOf!d ~ 

I 
~-----------------------X 

Op In 
Gate Data Byte 1 to Channel I 

~----------~----~------X 

Enable Interface I 
Channel 
Bus In 

rr:.r.~t&r 

Ad~t~~~$ B'f~<: 
t-----~-- ... - - - - ... -

0000 0010 
D~r~ e(~ft&r 

S','iJ! 2 
t--------+-- - - -. - - - --

r)CI~Ct !i' .. tft":-
5'i'~ :3 

Outbound Transfer 
Gate lS Thru Assembly 1 0 I 

~-e-------------~--------X 

7 

L---Ir---, G, .. 0 .. , BY" 1 '0 Ch, .. " I Count 0 

Count 1 ______ -1 

~:~;~~~:~a_ce_E_n_ab_l_e _____ ~~--------,~ 

SENSE BIT DEFII'JITIONS 

Bit 0 - Command Reject. This bit indicated that the channel 
command presented to the channel adapter is not a valid 
command for a particular subchannel address or not valid 
for the NSC address. 

Bit 1 - Intervention Required. This bit indicated that programming 
errors were detected by either the CA, the CCU, or the 
3705-80 control program. CA hardware sets this bit when the 
CA is executing a channel Read, Write, or Write Break 
command. 

Bit 2 - Bus Out Check. This bit indicated a parity check was 
detected on the I/O channel bus out during the initial 
selection command byte transfer or during host processor 
to 3705-80 data transfer. 

Note: Refer to the Program Logic Manual for the sense 
bit definitions because they are program dependent. 

SENSE COMMAND ENDING STATUS 

Ending status can be presented to the channel in one of three 
combinations: 

1. CE, DE presented together - normal operation. 
2. Split CE, DE, (that is, not toget~erl. 
3. CE, DE, and UC, - occurs when interface disconnect 

is received during a Sense command. 

X 

I 
Channel 

Bus In 

Bit 3 - Equipment Check. This bit indicates that an internal hard
ware check or a parity check is detected during a data 
transfer between the CCU and the channel adapter. 

Bit 4 -Data check. 

Bit 5 - Not used. 

Bit 6 - This bit indicated that the CCU is not initialized. The host 
CPU is expected to respond to this bit with a Write IPL 
command. 

Bit 7 - Abort. This bit indicated that the 3705-80 control program 
has terminated its channel operation in an abnormal 
manner. 

EXPECTED CPU RESPONSE TO 
ASVNCHRONOUSSTATUS 

( (-

8-160 



INITIAL SELECTION 
• The CA decodes its address from the channel 'bus out' 

and stores it in the initial selection address and com
mand byte register. 

• The CA decodes the channel cgmmand and either: 
1. Executes the commandwithout control program 

intervention, (No-Op, NSC Test I/O). 
2. Requests an initial selection level 3 interrupt so the 

3705-80 control program can process the command. 
The command byte is stored in the initial selection 

address and command byte register. 
• The CA gates initial status to the channel 'bus in' for 

each command without control program intervention. 

Each channel command issued to the CA starts an initial 
selection sequence. Since the 3705-80 can emulate either 
an IBM 2701, IBM 2702, or an IBM 2703, or operate in 
native mode (NSC), some differences occur during several 
commands. 

In native mode (NSC address). the CA handles No-Op and 
Test I/O commands without control program intervention. 
The CA also handles No-Op without control program 
intervention when the 3705-80 is operating in emulation 
mode (ESC address). 

In order for the CA to decode its address or commands, 
the CA must be enabled with respect to a channel interface 
as described in Channel Adapter Initialization, 8-140. If 
the 3705-80 is to operate in emulation mode (ESC). the 
3705-80 control program must also set ESC operational 
with an Output X'67' instruction. 

If the CA raises 'request in' to start a data/status transfer, 
but the channel responds with 'address out' and 'select 
out' (initial selection sequence), the initial selection 
sequence overrides the data/status transfer. The 3705-80 
control program must remember that the data/status in 
the local store was not transferred to the channel and 
must present it again. This can only occur during ESC 
mode. 

) 
J \ .. 

,.,0 ''h 
' .. j 

"~ 
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CA Decodes and Stores the Address 
The CA can recognize a range of addresses as described on 
8-000. The addresses that are hardware plugged are com
pared to the address from the channel to determine when 
the channel is addressing the CA. The NSC address is 
plugged on card A4P2 (RC104 for interface A and RC107 
and RC106 for interface B). The low ESC address is 
plugged on card A4M2 (RC302), and the high ESC address 
is plugged on card A4M2 (RC304). 

If the address is valid, it is gated into the initial selection 
address and command byte register. The CA gates the 
address onto the channel 'bus in' and receives a channel 
command in response. Channel commands are also main
tained in the initial selection address and command byte 
register. The action taken for each command varies, 
depending upon the mode (ESC or NSC) and the command. 
Refer to the discussions of the different commands to 
determine how they are executed. 

LOGIC REFERENCE: RC 306 

Address Out 

Enable I ntf . 

Channel 
Bus Out 

I 
--------------------- X 

I 
I I 

~---------------------------------------------x ~x 
_0 ________ 1 _____ 7 0 I 

Op In 
A 

Start I/O Lt 

(Not) Prep Busy 

Command Out 

Address In 

Op In 

Enable Interface 

Decode Cmnd Initial Selection Address and Command Byte Register 

Address 

Gate Address to Channel 0 I 
~~~~~~~~~-----------X 

I 
Channel 
Bus In 

if"! 
<- j) 

Command 

7 

INITIAL SELECTION 8-170 
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WRITE IPL COMMAND 
(PART 1 OF 2) 

( 

• A channel Write IPL command is required to transfer 
the program load module from the host processor to 
3705--80 storage. 

• The CCU is not initialized until control is passed from 
the ROS bootstrap program to the program load module. 

• The 3705-80 is controlled by the ROS bootstrap pro
gram during the Write IPL command execution. 

The 3705-80 ROS bootstrap program expects a Write IPL 
command in response to the not initialized sense bit. If a 
command other than Write IPL is decoded by the CA. the 
ROS bootstrap program signals the CA to end the com
mand by presenting Channel End (CE). Device End (DE). 
and Unit Check (UC) status to the channel. 

When the Write I PL command is decoded by the CA. a 
Type 1 CA initial selection level 3 interrupt is requested. 

The 3705-80 control program responds to the interrupt 
request with the following instructions: 

Instruction General Register Bits 
Byte 0 Byte 1 

(' (" 

Indication or Function 

Input x'n' 00000000 0000 1000 Type 1 CA initial selection level 3 interrupt 

Input X'SO' 1000 0000 0000 0000 Normal initial selection (see notel 

Input X'Sl' Address 0000 0101 Byte 0 = address 
Byte 1 = Write IPL command 

Output X'53' Address 0000 0000 Byte 0 = NSC address 
Byte 1 = all zeros 

OutPUt X'S2' 01000110 00000010 0.1 = I nbound transfer sequence 
0.5 = Reset initial selection 
O.S = Reset data service 
1.S·1.7 = Number of bytes to transfer. 

The ROS bootstrap program always 
requests two data bytes duri ng I P L. 

Note: Bit 0.0 is the only bit expected to be on at this time. Other bits may be on at different times 
and indicate different conditions to the 3705-80 control program. See Input X'60' instruction 8-070 
for descriptions of the other bits in this register. 

< 

Sample S2 
CCU Outbus Bit 0.1 

Command Out 

Op In 

(Not) Op In 

CA Trap Select 
Out Latch 

CA 50 NS Clock 

A 

Inbound 
Xfer 

FL 

(' 

Outbound Xfer 

Inbound Xfer 

ESC Status Xfer 

NSC Final Status X fer 

NSC CE Status 

Svc Stop or Disc or Sup Stat Stk 

Svc Selty Rst 

Diag CCU or Chnl Reset 

CCU BO CK 

Service In Lt 

...::C...::o:.;,m;,::p...::a.:,:re:...-__ -f A 

Clock 4 

Status In Lt 

FL 

RC 201 

OR 1----, 

OR 

RC 201 

( (/ 

Initiate 
Service 

FL 

RC403 

RC 201 

{ 

(Nott Rst Op In or (Notl Status In Lt 

(Nott Inhibit Request for SVC 

(Notl OX TlO Rspns Rdy 

(Notl Sample 62 

Initial Srvce 

(Notl Address Out 

Op Out 

CA Enabled 

(Notl Op In 

(Notl Inhibit Request In 

( 

A 

See page 8-380 for the channel tag 
response to 'to request in' for a service 
inbound data sequence. 

Each ti me the channel and the CA sta rt a data transfer, the 
channel tag clock runs. The channel tag clock synchronizes 
the CA and the channel to handle the data transfer. 

RC 201 

Reset 
Tags 

FF 

RC 201 

Reset Status In and 
Serv In 

WRITE IPL COMMAND 
(PART 1 OF2) 8-180 
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WRITE IPL 
(PART 2 OF 2) 
Data transfers across the channel one byte at a time, 
and each byte is gated into the local store data buffer. 
The byte count is incremented for each byte transferred. 

(Not) Sample 63 

(Not) Sample 64 OR 
(Not) Sample 65 

Channel 
Bus Out 

I 
Inbound Transfer 

Clock 2 
(Not) Gate Outbus thru Assemb I I 

L-~·--~-----------------------X---------X 

Increment Counter 

Count 0 or 2 

RC502 
Count 0 

OR Count 1 
Sel Data 1 and 2 

Count 1 or 3 

a ,Loads byte 1 into Data Bufier Byte 1 

Service Out 

Service In 

Clock 3 

Increment Counter 

----------------~ 

CCU Outbus bitl. 7 

Sample Output 62 

Reset Cntr 

00.;... _ ... 10...-_7 ..;...0 _ .. 1_~7 

Write Into 
LS 0 

Write into LS 1 

Sel Data 1 and 2 

1:-~r.~t'r 
;S.tid('!a~ r!yt;& 

Data Buffer 
Byte 1 

OP.t;1 rc~1'~ea:-
e~tt! 3 

r=:.sr: S!CI~\J~ 
5','tP 

I Data Buffer 
Byte ~ 

I 
I Deftd 3:,,;ft!!" I 
I j.!'''!;' ,; I 

lEI Loads byte 2 into Data Buffer Byte 2 

RC404 

(Byte count 1) 

EJ 

When the number of bytes transferred equals the count 
specified by the Output X'62' instruction, the CA requests 
a level 3 data/status interrupt. 

Service In Init 

Clock 4 
Svc 

A 
FL 

RC403 Svc L3 Int 

Outbound Transfer 

Inbound Transfer 

ESC Status OR 

NSC CE Status 

Count 1 

Count 2 

Count 4 

e---------. F L 1---.. -------1 N t----------------------------+---------/ 
T3Time 

RC404 

CCU Outbus bit 1.6 (Byte count 2) 

PH 

A' ) .\ '" (~1" ( r r 
, 

" 0' . \..:...,., c_" -,' 

-"", 
, 

"-.-..---

In response to the CA data/status level three interrupt, the 
3705-80 control program must execute the following 
instructions. 

Instruction General Register Bits 
Byte 0 Byte 1 

WRITE IPL 
(PART20F 2) 

Indication or Function 

Input X'77' 00000000 0001 0000 Type 1 CA data/status level 3 interrupt. 

Input X'62' 0100 0'00 0000 OXXX 0.1 = inbound data transfer. 
'0.5 if on indicates a channel stop or inter-

face disconnect. The control program 
should end the channel command. 

1.5-1.7 = the number of bytes transferred. 

Input X'63' Address 0000 0000 Byte 0 = Subchannel address 
Byte 1 = all zeros 

Input X'64' Data byte Data byte Byte 0 = data byte 1 
Byte 1 = data byte 2 

Output X'62' 0100 0010 0000 0010 0.1 = inbound data transfer 
0.6 = reset data/status condition 
1.6 = request 2 bytes of data 

Note: This bit pattern is valid only if the CA is to continue the data 
transfer. The ROS bootstrap program expects to transfer up to 
1022 data bytes before ending the channel command and requests 
2 bytes of data on each transfer. This sequence is repeated until 
the transfer is completed. If the transfer is to end, see 8-280. 

If bit 0.5 is on during the input X'62', the channel has 
signaled the end of the data transfer by initiating a channel 
stop sequence. The 3705-80 control program should send 
the final status to the channel with the following 
instructions. 

Instruction General Register Bits 
Byte 0 Byte 1 

Indication or Function 

Output X'63' Address 00000000 byte 0 = subchannel address See note 1 

Output X'66' 0000 0000 0000 1100 1.0 = Attention 
1.1 = Status Modifier 
1.2 = 0 
1.3 = 0 
1.4 = Channel End See note 2 
1.5 = Device End See note 2 
1.6 = Unit Check 
1.7 = Unit Exception 

Output X'62' 0000 1010 00000000 0.4 = Set NSC Final Status Transfer. 
0.6 = Reset data/status L3 interrupt 

Notes: 
1. The 3705-80 control program does not necessarily have to 

execute this instruction since the NSC address in the transfer 
address byte register should not have changed during the data 
transfer. 

2. This is the normal final status that should be presented. However, 
the 3705-80 control program can present other bits to designate 
different conditions if needed. 

i 
" '1\ 

~.r. 

/" \,\ 
)! .~.-' . .. ' ./ 

",t8"""." MI~"~" ,- .... 
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CA DECODES A CHANNEL COMMAND 
The CA accepts any command byte if it is in correct parity 
on the channel 'Bus Out'. The command is handled with· 
out control program intervention if (1) the 3705·80 is in 
native mode, and the command is a No·Op or Test I/O, or 
(2) the 3705·80 is in emulation mode, and the command 
is a No·Op. 

Note: Depending upon whether the 3705-80 is in native 
mode (NSC) or emulation mode (ESC), different action 
may be taken for a channel command. Where there is a 
difference, NSC information is in the left hand column and 
ESC information is in the right hand column. 

No-Op Command 
tf the CA is free of commands when the No-Op is decoded, 
CE, DE status is presented immediately to the channel 'Bus 
In'. See diagram for ESC No·Op. 

If any pending status is available, or the CA is not free of 
commands, the CA presents that status along with Busy to 
the channel 'Bus In'. 

( ( ( ( 

Otherwise, the command is stored in the initial selection 
address and command byte register, and an initial selection 
level 3 interrupt is requested so the 3705-80 control pro· 
gram can handle the command as required. 

,- ( 

. . . 

. ESC. 

No-Op Command 
The CA immediately presents CE, DE status to the channel. 

No-OpDeeode 

No-Op 
Latch 

Oed Cmnd Clock 4 A F L 
.......;:......;..--...;...;...~---1 

Opoln 

INotl Prep Busy 

Not 510 

Status In 

NSC Address Valid 

RC406 

A 

Since this is an ESC 
No Op, 'NSC Address Valid' 
is deconditioned to cause 
'(Notl Gate RN Status'. 

CE, DE Par to Assemb 

(. 

(Not) Gatl! 
RN Status 

( ( 

RC601 

A 

RC601 

CE 

DE 

( 

CA DECODES A CHANNEL 
COMMAND 

( ( 
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Test I/O 
• Presents initial status of X'OO', or presents any pending 

status with the initial status. 

If NSC status is pending, Test I/O initial status is gated 
from the NSC status register. 

LOGIC REFERENCE: RC601 
NSC Status 
Byte Register 

(Not! Prep Busy 0.0 I 0 7 

______________ r-:-lA 1 ______ G_a_t_e_R_N __ St_a_tu_s _____________ IX . 
Status In Lt LJ 
Gate NSC Initial 
Status Gate Status to 

Status In Lt 

Op In 

Channel 
~-------------X 

I 
Channel 
Bus In 

If NSC status is not pending, Test I/O initial status is gated 
from the initial selection status register. 

LOGIC REFERENCE: RC406 

0 (~ ( ~ 0 f'1>, 0 0 \1 
~, y "'.-/ ,,_/ ",j "-....:1 

(') 
",j 0 0 ('\\ 0 0 "-.) "'-y "- j! 

Test I/O 
(Part 1 of 3) 
• Presents initial status of 

Status Modifier 
Control Unit End 
Busy 

• Requests a level 3 interrupt so that the 3705-80 control 
program can present the status of the subchannel address 
to which the command was issued. 

The CA presents the initial status for this command and 
requests an initial selection level 3 interrupt so that the 
3705-80 control program can load the status byte for the 
subchannel address into the ESC status byte register in local 
store. 

(Not) Cmnd Reg Bit 5 

(Not! Cmnd Reg Bit 6 

(Not) Cmnd Reg Bit 7 

(Not! NSC Address 

(Not) OX TlO Ready 

Decode Cmnd 

Clock 4 

(Not! Gate AN Status 

Prep Busy Lt 

A 

Cntrl Unit Busy to Stat Assembler 

RCOO1 

i0 0 0 0 0 0 ' ' ,---p "'-.f 
------ , - ~~---------~----~.-----

TIO 
CU Busy 

FL 

RC406 

0 

Status Modifier 

A COO 1 

Control Unit End 

Busy 

ACOO1 

0 0 ,0 
~ 

~ 
'"j) 

TEST I/O 
(PART.1 01:' 3) 

1~ 
~ 0 
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Test I/O 
(Part 2 of 3) 

Test I/O Decode 

(Not) OX TIO Responds Rdy 

(Not) NSC Addr 

{ 

A 

(Not) Prep Busy 

(Not) Init BO Ck 

(Not) Stack Init 

Start I/O Lt 

Status In 

Clock 3 

( 

A 

A 

Init Sel 
St 

RC402 

L-------------!Nt----' 

The 3705-80 control program must determine the status to 
returnto the channel after determining whi.ch subchannel 
address the Test I/O was issued to. The 3705-80 control 
program must execute the following instructions in response 
to the level 3 interrupt. 

Instruction General Register Bits Indication or Function 
Byte 0 Byte 1 

Input X'77' 00000000 0000 1000 Type 1 CA initial selection level :3 interrupt. 

Input X'SO' 10000000 00000000 Normal Initial Selection 

Input X'61 , address 00000000 byte 0 = address requesting service 
byte 1 = Test I/O decode 

OutP\lt X'63' address status byte 0 = subchannel address 
byte 1 = status of sUbchannel 

Output X'62' 00100110 00001000 0.2 = ESC final status transfer 
0.5 = Reset Initial Selection 
0.6 = Reset data/status control, 
1.4 = ESC Test I/O Status Ready 

InitSel L31nt 

The host processor program must loop on the Test I/O 
command. When the next initial selection sequence occurs, 
the hardware compares the address presented to the adapter 
on the channel 'Bus Out' to the address maintained in the 
~nitial selection address and command byte register. 

this sequence as a normal initial selection. If this occurs, 
the 3705-80 control program does not sense a data/status 
level 3 interrupt request resulting from the completion of 
the Test I/O. 

If these addresses compare and the subsequent command 
is a Test I/O command, the CA presents the status byte 
loaded' by an Output X'63' instruction and then requests a 
data/status level 3 interrupt so that the 3705-80 control 
program can determine that the status was presented. 

If the addresses do not compare during the initial selection 
sequence or if the command is not a Test I/O command, 
the CA resets out of the ESC Test I/O mode and handles 

Between the time the Test I/O is first issued, and the time 
the 3705-80 control program executes the Output X'62' 
to transfer the status, the CA responds with a short control 
unit busy status (Status Modifier, Control Unit End, and 
Busy) to any initial selection sequence from the host 
processor. 

( (- (~ 

TEST I/O 
(PART 20F3) 

( ( 
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NSC 

o 

Channel 
Bus Out 

o 

SIO Addr Comp 

Initial Selectron Address 
and Command. Sate Register 

Address Command 

7 

(Notl Init Sel L31nt 

(Notl Prog Int Req 

(Notl Svc Seltr Rst 
OR 

L--_____ --I N ~-=~--_ 

(Not) Op In 

Start 1/0 Lt 

Clock 1 

ESC 

A 

(Not) Cont Unit Busy 

Address-In Lt 

Op-In 

Enable Intt 

Gate Address 
To Channel 

~~~-----------x 

I 
Channel 
Bus In 

Sample 62 ESC ,Status Transfer 
-------,---.... PHt---e~------
CCU OutbUsBit 0.2 

(Not) Test 1/0 

DCD Cmnd Clk 4 

Data Svc Reset 

Status Available Requests datalstatus 
level 3 interrupt which 
. signal s status transfer 
complete to 3705-80 
Control program_ 

RC403 

Svc L3 Int .. 

FL 

RC403 

ESC Status Transfer 

Start I/O·Lt 

Status-In 

Cp-In 

Intf Enab 

o C) o o o 

OXTIO 

Rdy 

FL 

A 

Sel Address-Status 

Transfer ESC Status 
Address Bvte Bvte 

U.l~~· ~~'\1't, I L'l':':/i I)l.'i •• ,. 
IJ\'~' 1 , t\\'.~t: :t ---- - -- ----t------ ------
UII·., e~.i"hr , L'l"·~1i I)l.'t'.", 
~l~t' .~ 

Gate LS 2 thru Assemb.:2 

Gate Data Byte 2 
To Channel 

o C) 

, 
0 

~ 
~-) 

e\'(\ " 

I 7 

X 

I 
X 

I 
Channel 
Bus In 

TEST 1/0 
(PART 3 OF 3) 

o 
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INBOUND DATA TRANSFERS 
(PART 1 OF 3) 

( 

Inbound data transfers result from commands that require 
the passing of data from the host processor to 3705-80 
storage. 

When the commands are decoded, they request an initial 
selection level 3 interrupt so that the 3705-80 control 
program can determine what action to take to service the 
command. The commands start an initial selection sequence 
as shown on 8-170. 

CA Requests an Initial Selection Level 3 
Interrupt 

(Notl Prep Busy 

(Not) Init BO Ck 

(Not) Stack Init 

Start I/O Lt 

Status In 

Clock 3 

(Not) No-Op Decode 

Test I/O Decode 

OX TIO Rspns Rdy 

NSC Adr Valid OR 

A 

A 

c: 

Init Sel 
St 

FL 

RC402 

L------------lNt4"-~ 

Init Sel L3 I nt 

Inbound 
Xfer 

( ( 

Control Program Responds to the Interrupt 
The 3705-80 control program responds to the initial 
selection level 3 interrupt with the following sequence of 
instructions. 

Instruction General Register Bits Indication or Function 
Byte 0 Byte 1 

Input X'77' 00000000 00001000 Type 1 CA initial selection level 3 inlerrupt 

Input X'5O' 1000 0000 0000 0000 Normal initial selection· 

Input X'61' Address Command Byte a = subchannel address 
Byte 1 = command 

Output X'63' Address 0000 0000 Byte a = address 
Byte 1 = all zeros 

Output X'62' 0100 0110 0000 0000 0.1 - inbound data transfer 
0.5 = reset initial selection 
0.6 = reset data/status control 
1.6-1.7 = a to request 4 bytes transferred in 

"If other bits are on during this input, the 3705-80 control program 
must take appropriate action to service the condition indicated by the bit. 

The Output X'62' instruction intiates a channel service 
cycle to transfer the data from the host processor to the 
CA local store. 

(. 

Outbound Xfer 

(Noll Rst Op In or (Not) Status In Lt 

(Noll Inhibit Request for SVC 

( ( ( ( 

Sample 62 
CCU Outbus Bit 0.1 J A F L hl--__ I n_b_o_u_nd_X_f_er_-i (Not) OX TIO Rspns Rdy 

L- ESC Status Xfer 

NSC Final Status Xfer 

NSC CE Status 

OR t-----, 

""--

Svc Stop or Disc or Sup Stat Stk r--

Svc Seltv Rst 

Diag CCU or Chnl Reset 

CCU BO CK OR~ 
Service In Lt r--

.:::.C.:::.o.:.:.m;.!:p.:::.a...:re~_""""--l A ~ 
Clock 4_ 

L::-, I~ 
Allow Svc L3 I--J 
Status In Lt A --

Sample 62 

Initiate 
Service 

JA FL 
At-tI..----t~ 

(Not) Sample 62 

Initial Srvce 

(Noll Address Out 

Op Out 

CA Enabled 

(Noll Op In 

(Not) Inhibit Request In 

A 

'--

RC202 

Request In Tag 
to CHIF 

See page 8-380 servi~e inbound 
data seql,lence for tag sequence 
in response to request-in tag. 

INBOUND DATA TRANSFERS 
(PART 1 OF 3) 8-250 
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INBOUND DATA TRANSFER 
(PART 2 OF 3) 

CA and Channel Transfer Data 
1 After trapping select out, the CA identifies itself to 

the channel. Refer to page 8-320 for an explanation 
of 'request in' to the channel. 

Address In Gate LS through Select Address 

(Not) Start I {O Lt 
~~_A_s_se_m_b_,_'~~ __ ~ OR ~a_n_d,_S_t_at_u_s __ ~ 

RC502 

RC106 

Transfer 
Address Byte 

ESC Status 
Byte 

1----------+- -- - --. 
Data Buffer Data Buffer 
Byte 1 I Byte 2 
-----~-.--.--
Data Buffer j Data Buffer 
Byte 3 I Byte 4 

o I 7 

L---------------------X 
Opln Gate Data Byte 1 to Channel I 

~~~~~~~------------X 
Enable Interface 

RC706 

2 The channel tag clock operates each time the channel 
and the CA start a data transfer. The clock synchro
nizes the CA and the channel to handle the data 
transfer. 

Command 0 

Opln 

Service Out 

(Nod Op In 

CA Trap Select Out Latch 

CA50 NS Clock 
RC201 RC201 

C) () 
~j; 

[0 
\..j 

0 
\..j 

FL 

Clock 
3Time 

FF 

RC201 

() !'\ 
I,,) 

I 
Channel 
Bus In 

0 ~ • "i ,~\ 
,,---j 'J 

fJ 

C) 

3A Data transfers across the channel one byte at a 
time, and each byte is gated into the local store data 
buffer. The byte count is incremented for each byte 
transferred. When the byte count equals the number 
of bytes specified in the Output X'62' instruction, 
the CA requests a level 3 interrupt. 

(Not) Sample 63 

(Not) Sample 64 OR 

Channel Bus In 

INBOUND DATA TRANSFERS 
(PART20F3t 

(Not) Sample 65 

Inbound Transfer 
RC502 

I 
(Not) Gate Outbus thru Assemb ! _____ ! 

Clock 2 
A 

Increment Counter 

(Count 0 or 2) 

(Count 0) 

Count 2 

0 
\.y 

Reset 
Tags 

FF 

RC201 

RC502 

RC502 

Set Data 1 and 2 

OR 
Sel Data 3 and 4 

Reset Status I nand Serv In 

0 0 

D 

II 

0 0 

_0 _ .... 1 ____ 7 ~O_ .. IL--~7 

(Count 1 or 3) 

rr:;r'!~r~r 
J'"dJrCtc;. G'/lP, 

Data Buffer 
Byte 1 

Data Buffer 
Byte 3 

!::-:{: 
~rs;;(·..i$ S'ir~ 

Data Buffer 
Byte 2 

Data Buffer 
Byte 4 

Write 
into LS 1 

Sel Data 1 and 2 (~ 
.. ~------------------~ 

(Count 3) 

Loads byte 1 into Data 
Buffer Byte 1 

Loads byte 3 into Data 
Buffer Byte 3 

0 ~'" 0 (11 y 

--------

Sel Data 3 and 4 

II 

0 
\-...Y a / 

Loads byte 2 ,into Data 
Buffer Byte 2 

Loads byte 4 into Data 
Buffer Byte 4 

0 
~y 0 0 

8-260 

ip 0 

''----' 



( ( ( 

INBOUND DATA TRANSFER 
(PART 3 OF 3) 

CA and Channel Transfer Data 

38 
Service Out 

Service In A 

Clock 3 RC203 

CCU Outbus bit 1.7 

Sample 62 

Increment Counter 

PH 

RC404 
Reset 
Cntr 

(/ (- (- (/ ( (/ 

Count 4 

FF FF 

RC404 RC404 

(Byte Count 1) 

~--------~--------------~N~----------------;-----------~ 
FL 

T3 Time 

CCU Outbus bit 1.6 
RC404 (Byte Count 2) 

PH 

RC404 

4 When the count of the bytes transferred equals 
the count specified by the Output X'62' instruction, 
the CA requests a level 3 data/status interrupt by 
resetting the initiate service F L. 

Service In Lt 

Clock 4 
A 

Compare 

Outbound Transfer 

Inbound Transfer 

Int 
SVC 

FL 

RC403 

(Not) Init SVC Lt 

_E_SC __ S_ta_t_~ ____________ --i OR ~ ______________ ~ 

NSC CE Status 

NSC Final Status 

RC403 

SVC L31nt 

Count 1 

Count 2 

Count 4 

A 
Compare 

( ( 

5 In response to the CA data/status level 3 interrupt, 
the 3705-80 control program must execute the 
following instructions. 

Instruction General Register Bits 
Byte 0 Byte 1 

Input X'77' 00000000 00010000 

Input X'62' 0100 0*00 0000 OXXX 

Input X'63' Address 0000 0000 

Input X'64' Data byte Data byte 

Input X'65' Data byte Data byte 

Output X'62' 0100 0010 0000 OOXX 

Notes: 
1. Execution of Input X'64' and X'65' depends 

upon how many data bytes are requested. 
2. This bit pattern is valid only if the CA is to 

continue the data tran'Sf.er. If the transfer is 
to end, see 8-280. 

Indication or Function 

Type 1 CA data/status level 3 interrupt. 

0.1 = inbound data transfer 
*0.5 if on indicates a channel stop condition, 

and the control program should end the 
channel command. 

1.5-1.7 = the number of bytes transferred. 

Bvte 0 = subchannel address 
Byte 1 = all zeros 

Byte a = data byte 1 (Note 1 ) 
Byte 1 = data byte 2 (Note 1 ) 

Byte a = data byte 3 (Note 1) 
Byte 1 = data byte 4 (Note 1 ) 

0.1 = inbound data transfer 
0.6 = reset data service condition (if required). 
1.6-1.7 = Indicate the number of bytes of data. 

(Note 2) 

( ( ( ( 

INBOUND DATA TRANSFERS 
(PART30F3) 

( ( 
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ENDING AN INBOUND TRANSFER 
(PART 1 OF 3) 
When the host CPU has transferred all the inbound data, 
a channel stop sequence is initiated. When the 3705·80 
control program executes the Input X'62' instruction in 
response to the data/status level 3 interrupt, bit 0.5 is 
transferred to the CCU general register so that the 3705-80 
control program can take ~ppropriate action to end the 
command. The channel stop sequence initiates a Type 1 
CA data/status level 3 interrupt. 

Svc Seltv Rst 

Svc Stop or Disconnect or Sup Stat Stk 

~CC~U~B~O~C~k~ __________________ ~ OR ~ ____ ~ 

Diag CCU or Chan .Reset 

service .In Lt 

Compare 
A 

Clock 4 

Allow Svc L3 

Status InLt 

Init Svc 

FL 

RC403 

Outbound Xfer (latched CCU outbus bit 0.0) 

Inbound Xfer (latcl:!ed CCU outbus bit 0.1) 

Status Available 
OR ~-e~----------------------------~ 

CCU Outbus Bit 1.0 

Sample Output 62 

Data Svc Rn 

Chan Bus Out (1·7) 

(Nod Chnl Bus Out Parity Er Unclk A 

Chan Bus Out (0-7) 

CCU Output Bit 1.2 

Sample Output 62 

Data Svc Rst 

A 

2260 ETX 
Lt 

FL 

RC504 

o :.r) 
'-.. 

RC403 

Char Decode 

ESC Mode Enab 
A 

Incr Cntr Enbnd Xfer Clk 2 
2260 ETX Decode 

(031 RC504 

SVc L31nt 

Chan Stop From 
Char Decode 

Command Out 

Service In Lt 

Op In and Not SIO 

Clock 2 

The 3705·80 control program responds to the data/status 
level 3 interrupt with the following instructions. 

Instruction General Register Bits 
Byte 0 Byte 1 

Input X'77' 00000000 00010000 

Input X'S3' Address 00000000 

Input X'S2' 01000100 OOOOOXXX 

Note: Where differences exist in NSC and ESC 
status transfer, NSC information appears on 
the left, and ESCinformation on the right of 
the page. 

Indication or Function 

Type 1 CA data/status level 3 interrupt 

Byte 0 = address the channel adapter was serving 
when channel stop occurred. 

0.1 = inbound transfer 
0.5 = service stop or disconnect 
1.5-1.7 = transferred byte count. 

When the channel adapter is in ESC mode, the channel 
adapter hardware (1) monitors the channel bus out for 
a circle 8 character (X'3D' or '8D') if the 'circle 8' latch 
is set, or (2) monitors the channel bus out for a 2260 
ETX character (X'03') if the '2260 ETX' latch is set. When 
either character is decoded, a channel stop is initiated as 
described above. The 'circle B' and '2260 ETC' latches 
are set by the 3705·80 control program to maintain com
patibility with the IBM 2703. 

Svc Stop 
Or Dis 

A FL 

Svc Stop or Disconnect 
or Sup Stat Stk 

A 
OR 

RC205 

(Not) Init Intf Disc 

(Not) Address Out 

Data Svc Rst 

Suppressible Stat Stk 

RC205 

I~ 
\"J 

ENDING AN INBOUND DATA 
TRANSFER (PART 1 OF 3) 

o 
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ENDING AN INBOUND TRANSFER 
(PART 2 OF 3) 

( 

The 3705-80 control program must determine what action 
to take to end the command. When the 3705-80 control 
program is ready to present its final status, it executes the 
following instructions if operating in NSC mode. 

( ( 

NSC 

Instruction General Register Bits Indication or Function 
Byte 0 Byte 1 

Output X'63' Address 0000 0000 

Output X'66' 00000000 0000 1100 

Output X'62' 0000 1000 0000 0000 

byte 0 = subchannel address 
1 .0 = Attention 
1.1 = Status Modifier 
1.2 = 0 
1.3 = 0 
1.4 = Channel End· 
1.5 = Device End· 
1.6 = Unit Check 
1.7 = Unit Exception 

0.4 = Set NSC Final Status Transfer 

*This is the normal final status that should be presented. However, 
the 3705-80 control program can present other bits to designate 
different conditions if needed. 

(Nod CCU BO Ck 

(Notl Diag CCU or Chan. Rst 

(Nod Svc Stp or Disc or Sup Stat Stk 

(Notl Svc Seltv Rst 

(Not! Service In Lt 

(Nod Compere 

(Nod Clock 4 

(Not! Status In Lt 
~~~~~~--~OR 

(Nod Allow Svc Level 3 

CCU Outbus Bit 0.4 

A 

NSC 
Final 
Status 
Xfer 

Init 
SVC 

Fl 

A4l2 
RC403 

Initiate Svc Cycle 

(-

Sample 62 
See Field Engineering Handbook System/36C1 
General Section, Z22-28S7, for the tag sequence 
initiated in response to 'Request In' from a control unit. 

( ( ( ( ( 

The 3705-80 control program executes these instructions 
to present final status if operating in ESC mode. 

Instruction General Register Bits 
Byte 0 'Byte 1 

Output K'63' Address 0000 1100 

Output X'62' 00100000 00000000 

Indication or Function 

Byte 0 = ESC address 
1.4 = Channel End· 
1.5 = Device End· 
0.2 = ESC status transfer 

*These are the normal final status bits. However, the 3705-80 
control program can set other status bits if conditions warrant. 

Sample 62 
CCU Outbus Bit 0.2 I A . 

L-

ESC 
Status 
Xfer 

Fl 

Outbound Xfer 
.......-

Inbound Xfer 

ESC Status Xfer 
OR 

( 

Initiate 
Service NSC Final Status Xfer 

Sample 62 
NSC CE Status 

~ 
IA Fl 

A 1--

Svc Stop or Disc or Sup Stat Stk ,..--

Svc Seltv Rst 

Diag CCU or Chnl Reset &~ 
CCU BO CK ~ 

RC403 

OR 

Service In It .--
Compare 

A ~ 
Clock 4 

---

AII~"'~:::Lr~ 
Status In It A 

(Nod Rst Op In or (Nod Status In It 

L- (Not) Inhibit Request for SVC 

(Nod OX TIO Rspns Rdy 

(Nod Sample 62 

Initial Srvce 

(Not) Address Out 

Op Out 

See page 8-301 service status sequence for 
CA Enabled 

the tag sequence initiated in response to'request in! (Notl Op In 

(Notl Inhibit Request In 

r---

A 

~ 

RC202 

f (- (-

Request In Tag 
to CHIF 

ENDING AN INBOUND DATA 
TRANSFER (PART 2 OF 3) 

( { 
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ENDING AN INBOUNDJR·ANS£ER 
(PART 30F 3) 

The CA identifies itself to the channel and gates the status 
byte to the channel 'Bus In'. 

Address In 
Gte LS through Assemb 1 

(Notl Start 10 

RC502 

Op-In 

Select Addr and Status 

RC106 

Transfer 
Address Byte 

EHC Stitt~ 
8ytp 

1'------+ - -- ----
~r::; 81!f'~r r'Clte. GI .. H"r 
a'ire 1 I CC-f1;ti ~ .-------1-.- - .. -.- --
i~td Stiff":,, I I.JPt .. f4~f:p; 
eytfl :< : e~ttf .l 

o I 7 
L-~--------------------------X 

Enable In!fA 

Gate Data Byte 1 to Channel I 
r-------------~--~--------------X 

Gate NSC/lnit Stat Drive 

I 
Channel 
Bus In 

NSC Status 
Byte Reg 

Gate Status to Channel 0 I 
r-------~~--~~--~-------------X 

RC706 I 

'Status in', 'Clock 4' and 'allow Sve L3' reset 
the 'Init Svc' flip latch to reqUest a data/status 
level 3 interrupt which signals the 3705'-80 
contr&1 program that the status transfer is 
complete. 

(~ i~ .0 0 
'\.,---y <" .j I,,_y \- ;) 

7 

The CA identifies itself to the channel and transfers the 
final status byte to the channel 'Bus In'. 

Address In Lt 
Gte LS thru Assemb 1 

RC502 

Enable Intf 

Opln RC706 

(Notl Start I/O Lt 

ESC Status Transfer 
A Gte LS Thru Assemb 2 

Status In Lt 

RC502 

'Status in', 'Clock 4' and 'allow svc L3' reset 
the 'Init Svc' flip latch to request a data/status 
level 3 interrupt which signals the 3705-80 
control program that the status transfer is 
complete. 

o 

RC106 

Sel Addr and Status 

. Transfer 
Address Byte I ESC Status 

Byte 

- ---.. _- --t---._-
Dc:ltcl S,~;ftf~ : IJp.!~ tc!.ltfp; 

H·"td :3 : e~tt' ~ 

0 I 7 0 I 
Gate Data 

X X 
Byte 1 I I to Channel 

X X 
I I 

I Channel 

7 

Bus In 
Gate Data 
Byte 2 
to Channel 

ENDING AN INBOUND DATA 
TRANSFER (PART 3 OF3) 
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ENDING SEQUENCE WHEN SERVICE STATUS 
IS STACKED 
(PART 1 OF 2) 
If the channel is unable to immediately handle status from 
the CA that causes a host processor interruption, the 
channel responds to 'status in' with 'command out' (stack 
status) and raises 'suppress out'. Once status is presented 
to the channel and stacked, it becomes suppressible status. 
The CA must not present the suppressible status to the 
channel until the channel drops 'suppress out' to indicate 
it can hand Ie the status. 

When the CA is in NSC mode, the CA hardware inhibits 
'request in' until 'suppress out' falls and then presents 
the suppressible status. 0 
When the CA is in ESC mode, the CA hardware cannot 
be tied up waiting for 'suppress out' to fall. Data transfers 
must be allowed to continue for the lines not presenting 
suppressible ESC status. The fact that 'suppress out' is 
up does not prevent the channel from servicing data 
transfers-just suppressible status transfers. The 3705-80 
control program determines when 'suppress out' drops 
and then presents the suppressible status from the stack 
status queue. 

See page 8·302 for the description of the CA operation 
associated with this sequence chart 

Suppressible 
Suppressible Status 

CCU Outbus Bit 1.3 Status Stacked 

A FL ~lIow :iet :iup FL Sample Output 62 Stat Stk Lt A 
'--

Suppress Out 
Data Svc Rst 

Data Svc Rst 9: RC'~ 

1 Request In Tag to CHIF r--

RC204 

(Not) Trap Sel Out A -
Tl Time 

~ 

Suppress Out 

" 
NSC Stack 

Y3 (Not) Suppress Out 

Su ppress Ou t (Not) Input 62 

CCU Outbus Bit 1.0 
Monitor 

FL 

Sample 67 A 

Sample Output 62 "'---

RC602 

r- ( ( 

For ESC Mode Only 

Outbound Xfer ....---
Inbound Xfer 3 

ESC Status Xfer 
OR 

NSC Final Status Xfer 

NSC CE Status 
r- ~ 

Svc Stop or Disc or Sup Stat Stk r---
OR 

Svc Stop or Disc A Svc Seltv Rst 

RC205 Diag CCU or Chnl Reset 

CCU BO CK 

Service In Lt ---- OR -8-
Compare 

.A f-----
Clock 4 ----

~~ ~ INod I,h'b" 
~ OR N Request In -0-. ,........ 

'--

-,....-

Allow Svc L3 
A I--

Status In Lt 
Suppress Out ---Interrupt 

Supp Out Int 
FL 

lOR Allow Pgm Int A 

~ 

RC602 

( 

SERVICE STATUS 

1 
STACKED SEQUENCE 

( 

Start Datil 
Transfer 

(- ( - (" ( 
.. (- (-

---
( 

SERVICE STATUS 

14 SEQUENCE 

·1 ·4 .1 
Requestln ____________ ~ ...... L_ ________________ ~ ____ .... ~------~ .. ------~----~ .... IL----------______ ~ ____ __ 

Select Out _______ .......J _____ L _____ --I~ ,..--------11-----.... ------------
~In _________________________ .......... L... ______ ~~------------~~---------~ .......... ------

Address In ---------------------1-----------------------1 r-------------j 1--------...... -------------
Command Out 

Status In -----------------.... L-----h--------r L __________ ...... L __ __ 

Service Out ---------------------------------------11-----------1 1----------------------
Suppress Out ________________ ~ ............ ~ ...... ----~ .... ~~--~----------------

Stack Status Pulse ______________________ L-_______ \\ ________ --1I-_________________ _ 

Service Status Stacked FL _____________ ~---
Status In 
&Clk4 (ESC Status Xfer) (ESC Status Xfed Status In 

&Clk 4 

.--~ e G Bid Level 3 Interrupt _______________ L....,.;:........ ___ -! ,.. ____ =-_____ -; I--..........J-=----------------
Initiate Service F L 

Suppressible Status FL ----------------------i /-____ L......._---\ \-_........I ___________ .. L_ __ _ 

Suppress Out Monitor FL _____________ .... ____ IIIIII. __ L__ .. __ ~ .. __ L.... ______________ _ 

Suppress Out Interrupt FL 

Suppressible Status Stacked 

~ CA availab:elfor-.I 
data transfer or 
non ·su ppressi ble 

Initiate 
status 

Service 
Sample 62 

FL 
A (Not) Rst ~ In or (Not) Status In Lt --

43 (Not) Inhibit Request for Svc """-

(Not) OX TIO Rspns Rdy t-
RC403 (Not! Sample 62 

(Not) Address Out A 

Op Out 

CA Enabled 

(Not) Op In 

2 
(Not) Inhibit Reques} In 

RC202 
(Not) Initiate Svc r---

'0 
Svc L3 Int 

A 
Init Sel L3 Int 

'--- OR 
Pgm or Supp Out Int 

RC407 

• 
I~ ~I 

CA ava ilable for 
anfers or 
ppressible 

data tr 
non·su 
status 

Request In T ag 
to CHIF _. 

1 

Bit Level 3 
Interrupt 

ENDING SEQUENCE STATUS STACKED 
(PART 1 OF 2) 8-301 
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ENDING SEQUENCE WHEN SERVICE STATUS 
IS STACKED 
(PART 2 OF 2) 
The general sequence of events that occur in the channel 
interface, the CA, and the 3705-80 control program for 
ESC mode is shown in the sequence chart on page 8-301. 

The 3705-80 control program executes Output X'62' to 
initiate service. This causes 'request in' to start a service 
status sequence. 'Status in' resets initiate service causing 
a type 1 CA level 3 interrupt. The 3705-80 control pro
gram must determine that the status has been stacked and 
that 'suppress out' is up; then turn on the suppress out 
monitor latch to detect when 'suppress out' is down. The 
3705-80 control program executes the following instruc
tions at 0 in the sequence chart. The CA is now avail
able for data transfers or nonsuppressible status for the 
other ESC lines. 

General Register Bits 
Instruction Byte 0 Byte 1 

Input X'77' 00000000 0001 0000 

Input X'62' 00100000 00110000 

Output X'62' 00000010 0000 0000 

Output X'67' 00000000 10000000 

When 'suppress out' falls, the suppress out interrupt latch 
turns on causing a type 1 CA level 3 interrupt. The 3705-80 
control program executes the following instructions at e in the sequence chart to start another service status 
sequence to present the suppressible status to the channel. 
At the same time, the suppressible status latch is set. 

General Register Bits 
Instruction Byte 0 Byte 1 

Input X'77' 00000000 00010000 

Input X'52' 00000010 00000000 

Output X'62' 00100000 0001 0000 

If for some reason, the channel can not immediately 
handle any status before it brings up 'select out', the 
channel raises 'suppress out' again. The suppressible 
status stacked latch is set when 'request in' and 'suppress 
out' are up and the suppressible status latch is on. This 
causes a type 1 CA level 3 interrupt that drops 'request 
in' and also notifies the 3705-80 control program the 
channel can not accept the status. The 3705-80 control 
program executes the following instructions at e that 
set the suppress out monitor latch to detect when 'suppress 
out' falls. The CA is now available for data transfer or non
suppressible status for the other ESC lines. 

Indication or Function 

Type 1 CA data/status level 3 interrupt 

0.2 = ESC status transfer 
1.2 = Suppress out 
1.3 = Service status stacked 

0.2 = 0 to reset ESC status transfer (inhibits a 
continuous bid level 3 interrupt) 

0.6 = Data service reset (resets service status 
stacked) 

1.0 = Set suppress out monitor 

Indication or Function 

Type 1 CA data/status level 3 interrupt 

0.6 = Suppress out monitor 

0.2 = 1 to set ESC status transfer 
1.3 = Set suppressible status 
Reset suppress out monitor 

I~ ~ (\ 0 () 0 ('l) I .' 
\,j \. .' '\... jI j 

'-" j/ 
\"._ .J,/ '--. 

ENDING SEQUENCE STATUS STACKED 
(PART20F 21 

General Register Bits 
Instruction Byte 0 Byte 1 Indication or Function 

Input X'77' 00000000 00010000 Type 1 CA data/status level 3 interrupt 

Input X'52' 00100000 00110000 0.2 = ESC status transfer 
1.2 = Suppress out 
1.3 = Suppressible status stacked 

Output X'52' 00000010 00000000 0.2 = 0 to reset ESC status transfer (inhibits a 
continuous bit level 3 interrupt) 

0.6 = Data service reset 
(resets suppressible status) 
(resets suppressible status stacked) 

Output X'67' 00000000 10000000 1.0 = Set suppress out monitor 

When 'suppress out' falls, the suppress out interrupt latch 
turns on, causing a type 1 CA level 3 interrupt. The 3705-80 
control program executes the following instructions at e in the sequence chart to start another service status 
sequence to present the suppressible status to the channel. 
At the same time, the suppressible status latch is set. 

e 
General Register Bits 

Instruction Byte 0 Byte 1 

Input X'77' 00000000 00010000 

Input X'62' 0000 0010 00000000 

Output X'62' 00100010 00010000 

'Status in' resets initiate service causing a type 1 CA level 3 
interrupt. The 3705-80 control executes the following in
structions at G in the sequence chart to determine that 
the status has been accepted by the channel. 

General Register Bits 
Instruction Byte 0 Byte 1 

Input X'77' 00000000 OOOt 0000 

Input X'62' 00100000 00000000 

Indication or Function 

Type 1 CA data/status level 3 interrupt 

0.6 = Suppress out monitor 

0.2 = 1 to set ESC status transfer 
0.5 = Data service reset 
1.3 = Set suppressible status 
Reset suppress out monitor 

Indication or Function 

Type 1 CA data/status level 3 interrupt 

0.2 = ESC status transfer 

OutPUt X'62' 00000010 00000000 0.2 = 0 to reset ESC status transfer (Inhibits a 
continuous bid level 3 interrupti 

0.6 = Data service reset 
(resets suppressible status) 

(""1\ 0 r)) ,~ r~ ~ !',."'" r'\ 
\. )/ \.y \..j ~.J \ .:! ~;J \._)1 ',-y 

/~ 
\..y 

l \J 
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OUTBOUND DATA TRANSFERS 
(PART 1 OF 3) 

( 

Outbound data transfers result from channel Read com
mands that direct the transfer of data from 3705-80 storage 
to the host processor. They are handled by the CA basically 
the same whether the CA is in ESC or NSC mode. The 
major difference is the way final status is presented to the 
channel. 

CA Decodes the Command and Requests an 
Interrupt 

(Not) Prep B:..:u:.:.sy=--________ ~ 

(Not) Int BO Ck 

(Not) Stack Int A 

Start I/U It 

Status In 

Clock 3 
A 

(Nod No·Op Decode 

OX TID Rspns Rdy 

NSC Adr Valid 

TID I/O Decode 

Init Sel 
St 

FL 

RC402 

{- ( 

Init Sel L3 Int 

( ( (-

The 3705-80 control program responds to the initial select 
level 3 interrupt with the following instructions. 

Instruction General Register Bits Indication or Function 
Byte 0 Byte 1 

Input X'77' 00000000 0000 1000 Type 1 CA initial selection level 3 interrupt 

Input X'60' 10000000 00000000 Normal initial selection (Note 1) 

Input X'61' address command Byte 0 = address 
byte 1 = command 

Output X'63' address 0000 0000 byte 0 = transfer address 
byte 1 = a II zeros 

Output X'64' data data Byte 0 = data byte 1 
byte 1 = data byte 2 

Output X'65' data data byte 0 = data byte 3 
byte 1 = data byte 4 

Output X'62' 1000 0110 00000000 0.0 = outbound data transfer 
0.5 = reset initial selection 
0.6 = reset datalstatus control 
1.6-1.7 = 0 to transfer four bytes (Note 2) 

Notes: 
1. Other bits may be transferred to the CCU during this input. If 

other bits are on, the 3705·80 control program must take action 
differently from the normal initial selection. 

2. From one to four bytes of data may be transferred to the 
channel. If less than four are to be transferred, the Output X'64' 
and X'65' vary accordingly. 

(- ( (-

OUTBOUND DATA TRANSFERS 
(PART 1 OF3) 
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OUTBOUND DATA TRANSFERS 
(PART 2 OF 3) 

CA and Channel Transfer Data 
The Output X'62' instruction starts a channel service 
cycle so that the data loaded into the data buffer bytes 
can be transferred to the channel. 

Sample 62 
CCU Outbus Bit 0.0 

(Not) Sample 62 

(Not) Init Sel l31nt 

(Not) OX TIO Rdy 

Outbound 
Xfer Outbound Xfer 

Inbound Xfer 

ESC Status Xfer 

NSC Final Status Xfer 

NSC CE Status 

Svc Stop or Disc or Sup Stat Stk 

Svc Selty Rst 

Dia CCU or Chnl Reset 

CCU BO CK 

Service In It 

Compare 

Clock 4 

Initiate Service Cycle 
A 

Allow Trap Sel Out and Either Intf Enabled and Not Hd StP~ 

(Nod Addre~s Out 

(Not! Op In 
A 

Initiate 
Service 

Fl 

RC403 

Request In 
to CHIF 

(Not) Inhibit Request In 

OpOut 

RC202 
See page 8-380 for the tag sequence 
resulting from 'request in' to the 
channel. The data is gated on bus 
in by 'service in' because this is an 
outbound data transfer instead of 
an inbound data transfer as shown. 

Initiate Svc Cycle 

The channel tag clock operates, each time the channel and 
the CA start a data transfer. The clock synchronizes the 
CA and the channel to handle the data transfer. 

Command Out 

Op In 

Service Out 

(Not) Op In 

CA Trap Select Out Status 

Fl 

OUTBOUND DATA TRANSFERS 
(PART' 2 OF3) 

Reset 
Tags 

HI~---f"""'--""1-"'~t--..-.... r--II-ilt----i.....,r-'1-""---rT"':"'.....,..J.---...f"-,r~, Reset Status In 

CA 50 NS Clock 
RC201 

/'-"'\ 
'",-;/ 

FF and Serv In 

RC201 RC201 

() 

~ft .. 320 



OUTBOUND DATA TRANSFERS 
(PART 3 OF 3) 

CA and Channel Transfer Data (Continued) 

( 

The CA transfers the data to the channel 'Bus In' one byte 
at a time. As each byte is transferred across the channel 
interface, the byte count is incremented. 

(N tl St t I/O a ar 

I A 
Select Addr and Status 

Address In 

(Count 0) 

(Count 2) 

Gte LS Thru 
Drvr Asem 1 

OR OR 
A 

Outbound Transfer C-o-"----
Op-In 

Interface Enable A 

(Not) Address In 

c-

I Transfer Address i:SC S'j'~$ 

: Byte ~·"t" 
Data Buffer Data Buffer 

: Byte 1 Byte 2 

Data Buffer Data Buffer , Byte 3 Byte 4 

a I 7 a I 
X X 

I I 
r--X X-

I 
I 

I 
f--

Gate Data Channel 
Byte 1 to Bus In 

'--- Channel 

(Count 1) 

lOR 
A 

(Count 3) 

Service Out 8 
=...;";,,,:.:.-----,...--i A ~ncrement. Co. unter 
§ervice In _ 

Clock 3 

CCU Outbus Bit 1.7 

Sample Output 62 

PH 

Reset 
Cntr 

r-----L_-.1 

Gte LS Thru Drvr Assem 2 

L..----
A 

Gate Data Byte 2to Channel 

'---

Count 4 

FF 

RC404 RC404 RC404 

(Byte Count 1) 

I 

~ 
7 

t-----~.__------t N t----------+-------I 

T3 Time 

CCW Out bus Bit 1 .6 
RC404 

(Byte Count 2) 

Count 1 

Count 2 

Count 4 

Compare 

( ( 

CA and CCU Transfer Data 
When the number of bytes transferred across the channel 
interface equals the number specified in the byte count, the 
CA requests a type 1 CA data/status level 3 interrupt. 

Service In Lt 

Clock 4 
A 

Compare 

Outbound Transfer 

Init 
Svc 

RC403 

(Not) Initiate Svc Lt 

The 3705-80 control program responds to the level 3 datal 
status interrupt with the following instructions. 

(-

Svc L3 Int 

Instruction General Register Bits Indication or Function 
BvteO Bvte 1 

Input X'77' 00000000 0001 0000 Type 1 CA data status level 3 interrupt 

Input X'62' 1000 0000 0000 0100 0.0 ~ outbound data transfer 
1.5 ~ number of bytes transferred in (four 

indicated by bit 1.5) 

Output X'64' Data byte Data byte Byte a ~ data byte 1 
Byte 1 ~ data byte 2 

Output X'65' Data byte Data byte Byte a ~ data byte 3 
Byte 1 ~ data byte 4 

Output X'62' 1000 0010 0000 0000 0.0 ~ outbound data transfer 
0.6 ~ reset data service condition 
1.6 and 1.7 off indicate transfer in four bytes. 

( ( ( ( 

OUTBouND DATA TRANSFERS' 
(PART30F3) 

( (- C· 
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ENDING AN OUTBOUND TRANSFER 
(PART 1 OF 2) ,: 
Outbound data transfers can be ended either by the host 
prpces~r or the 3705-80 control program. The host 
processor ends the transfer by initiating a channel stop 
sequence or with a Halt I/O. The 3705-80 control program 
ends the transfer by initiating a status transfer rather than 
a data transfer. " 

Note: There are some differ..ene,es in the NSC and ESC 
status presentation. Wherl! rtifferences exist, NSC informa
tion appears on the left, and ESC information appears on 
the right of the page. 

Channel I nitiates a Channel Stop 
When the host processor has transferred all the data it has 
to transfer with the active command, it begins a channel 
stop sequence to signal the 3705-80. 

Outbound Xfer 

Inbound Xfer 

ESC Status Xfer 
---------f OR t--__e 
NSC Final Status Xfer 

NSC CE Status 

Svc Stop or Disc or Sup Stat Stk 

Svc Seltv Rst 

"\ 

Diag CCU or Chnl Reset 

CCU BO CK 

Service In Lt 

Compare 
==::.;.;:..------f A 
Clock 4 

Status In Lt 

0, 
",-p 

OR 

r') 
\, 

Initiate 

'--'~ 
I ' 
\, ) 

Svc L3 Int 

Init Sel L31nt 

Bit Level 3 
Interrupt 

-------,OR~--------
Pgm or Supp Out Int 

RC407 

j y' 

.,.. 
The 3705-80 control program responds to the data/status 
level 3 interrupt with the following instructions. 

Instruction General Register Bits Indication or Function 
Byte a Byte 1 

Input X'77' 0000 0000 0001 0000 Type 1 CA data/status level 3 interrupt 

Input X'62' 1000 0100 0000 OXXX 0.0 = Outbound transfer 
0.5 = Channel Stop or Intf disconnect 
t .5-1 .7 = Number of bytes transferred 

Input X'61' Address Command Byte a = last address presented to the CA' 
Byte 1 = last command presented to the CA * 

Input X'63' Address 0000 0000 Byte 0 = address CA was serving when channel 
stop occurred 

Byte 1 = should be all zeros unless a status byte 
was loaded into the register. 

"If the CA received a new channel command while still processing the 
previous command, the contents of the initial selection address and 
command byte register change to reflect the new command and address. 
The Input X'63' provides the address that was being served when the 
stop sequence occurred. 

!~ (C"",,\ 

"- ;) "--..J/ ;/ 
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ENDING AN OUTBOUND TRANSFER 
(PART 2 OF 2) 

The 3705-80 control program executes the following 
instructions to present the final status to the channel. 

( ( 

NSC 

Instruction General Register Bits Indication or Function 
Byte 0 Byte 1 

Output X'63' address 0000 0000 Byte 0 = Subchannel address whose status 
is being presented. (Note 1 ) 

Output X'66' 00000000 00001100 1.0 = Attention 
1.1 = Status Modifier 
1.2 =' (Not used) 
1.3 =' (Not used) 
1.4 = Channel End (Note 2) 
1.5 = Device End (Note 2) 
1.6 = Unit Check 
1.7 = Unit Exception 

Output X'62' 0000 1000 00000000 0.4 = Set NSC fi nal status transfer. 

Notes: 
1. In NSC mode, this address should not change from transfer 

to transfer. The 3705-80 control program may not need to 
reload the address into this register after it has been loaded 
correctly the first time. 

2. This is the normal final status that should be presented to 
the channel. However, the 3705-80 control program can 
determine whether additional status bits should be presented. 

Address In Gte LS Thru Drvr Assem 1 
(Not) Start 10 A 

RC502 

Transfer ~S!; St.:w~ 

address Byte ~ ,"" 
I----'---.f------------

I 
I 

8)'\!t , : ~.,"t~ :------------,-------------
!,,~\~ t: ... 'i~ .. · : D~t" ~!.~i~ .. 
~y~ti ;] I ~)t~q .; 

o I 7 

~--------------------------X 

( 

Gate Data Byte 1 I 
to Channel I--------------X 

NSC Status 
Byte Register 

Opln 

Enable Interface A 

Gte NSC/lnit Status to Chnl 

'Status In', 'Clock 4', and 'allow svc L3' reset 
the 'Init Svc' flip latch to request a data/status 
level 3 interrupt which signals the 3705-80 
control program that the status transfer is 
complete. 

RC706 

'>.'~ Gate Status to 
~ Channel 

Gate Status To Channel 

o I 
X 

Channel Bus In 

(-

7 

( (-

The 3705-80 control program executes the following 
instructions to present the final status to the channel. 

Instruction General Register Bits 
B eO Byte 1 

( ( 

ESC 

Indication or Function 

Output X'63' address 0000 1100 Byte 0 = subchannel address to which the 

Output X'62' 00100000 00000000 

status is to be presented. 
1 .0 = Attention 
1.1 = Status Modifier 
1.2 = Control Unit End 
1.3 = Busy 
1.4 = Channel End (See Note) 
1.5 = Device End (See Note) 
1 .6 = Unit Check 
1.7 = Unit Exception 

0.2 = ESC status transfer 

Note: This is the normal final status to present to the channel. However, 
the 3705-80 control program can determine if other bits should be 
presented. 

Sel Addr and Status 

Transfer 
Address Byte 

0..,-,11 ::hf~l>r 
e.,·tq: 
Data Buffer 
Byte 3 

Address In Lt 
Gte LS Thru I Drvr Assem 1 0 

X 
Gate Data I RC502 Byte 1 _ 
To Channel 

A X 
Enable Intf 

Op In 
I 

RC706 I 
To Channel Bus In 

(Not) Start I/O Lt 

ESC Status Transfer Gte LS Thru Drvr Assem 2 

Status In Lt 

'Status In', 'Clock 4', and 'allow svc L3' reset 
the 'Init Svc' flip latch to request a data/status 
level 3 interrupt which signals the 3705-80 
control program that the status transfer is 
complete. 

ESC Status 
Byte 

Data Buffer 
Byte 2 

Data Buffer 
Byte 4 

7 0 I 
X 

I 
X 

I 
Gate Data 
Byte 2 
To Channel 

A 

( 

7 

{ 
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CA ERROR INTERRUPTS 
The type I channel adapter requests a level 1 interrupt 
whenever: 
• A channel 'Bus-In' check occurs_ 

The channel adapter hardware detects bad parity in 
the data byte being sent across the channel to the 
processor. 

The control program should respond to the inter
rupt with an Input X'67' instruction to transfer the 
contents of the error condition register to the CCU. 
Bit 1.0 should be transferred if a channel 'Bus-In' 
check occurred. 

• An in/out instruction accept check occurs. 
An in/out instruction accept check (invalid I/O op) 

occurs if the control program executes an Input or 
Output X'60', X'61', X'62', X'63', X'64', X'65;, or 
X'66' instruction while the CA is actively handling 
any data or status transfer sequence. When the control 
program responds to the level 1 interrupt with an Input 
X'67', bit 1.1 is transferred to the CCU. 

• A 'CCU Outbus' check occurs. 
When bad parity is detected on the 'CCU Outbus', 

the CA requests a level 1 interrupt. Bit 1.2 is returned 
to the CCU from the error condition register when the 
control program executes an Input X'67' instruction 
in response to the interrupt. 

• A local store check occurs. 
Bad parity being gated from the local store registers 

causes a level 1 interrupt request. Bit 1.3 is returned 
to the CCU from the error condition register when 
the control program executes an Input X'67' instruction 
in response to the interrupt. 

(~ 
\'--.Y () 

Interface Enabled and Op In 

(Not) Halt I/O 

Channel Bus I n Parity Error 

(Not) Prep Busy 

Check Bus In Parity Cond A 
A 

Check Bus In Parity Cond B 

10 Operation 

Initia~e Service Cycle 

Req Enab Intf 

(Not! Decode 67 

TY;le1 CA Decode 

Sample Output Data 

(Byte 0 or Byte 1 Parity Err) 

Gate Local Store on Inbus 

T3 Time 
A 

(Local Store 0 or 1 Par Err Unci k) 

(Clock 2 and 50 Nsec Clock) 
A 

iGate LS Thru Drvr Assmb 1 or 2) 

enl Bus 
In Err 

FL 

Inval 
lOOP 

FL 

CCU 
BOCK 

FL 

RC505 

LS Parity 
CK 

FL 

RC505 

Chan Bus In Error to Error Oet 

CA L 1 Interrupt Req 
OR 1------'----'---' 

Bid Lvi 1 Interrupt 

RA102 

~ 

') r~ 
~j} 

(~ 
"jJ 

CA ERROR INTERRUPTS 8.;360 

o o o j 
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CATIMING 

.. -
--.. 50ns~ 

A Time 

BTime 
:]l 

.iiilli.~·' CA 
CTime 

CDTim e 
:II!!·' 

]j]V 
DTime 

Gate Inp 
(RA012 

ut Data on Inbus 
) , 

:t 
',:. 

Sample 

Gate 1s 
(RA01 

Output Data (RA012)_: i CCUdm,d 
t Test Points on I nbus 
2) 

d Test Point on Inbus Gate 2n 
(RA012 ) 

T2 or T 3 Time (RA013) 

T3 or T o Time (RA013) 

TO Time (RA103) _. - CA 

i· timing 
T1 Time (RA 103) }t. pulses 

gates used 

\::/ bY1CA 

I 
CCU 

]f.i timing 
pulses 
to CA 

-

( ( ( ( (/ ( (~ 

1.2 ps _ .. 

---

._-

- - -- - -
T2 Time (RA 1 03)!!!!!!1!!:,: ~r::oped --+-__f�-.... ----1i--+--..... -IIII!---+--+--I--i--+--+_-_f��-..... --+-----i---fl--... ----1i--+_--fl--... ---+_-+_--flI--~-+_-'-+-__fl-~-__I--+_-..p--... --+_-+_-_fII--""t_-_+--t

\:/ CCU 
T3Time (RA103)_;~? __ P_u_ls_es_~_~_-+_~I __ ~-+__+_-~I __ ~-+__~-__ .... _~_~ __ ~_ ..... _ .. __ ~_+__~-_~ _ _L_~_~! __ ~_~_~ ___ I_ .. _~ __ +__~-_ .. __ ~_~_~! __ ~_+-__ ~ ____ -_~_~ 

I I 

C lock 1 (RC201) 
(note 1) 

C lock 2 (RC201) (note 1) 

C lock 3 (RC201) (note 1) 

Clock 4 (RC201) (note 1) 

Reset Op In (RC201) (note 1) 

Reset Tags (RC201) (note 1) 
.. , 

Note: 
1. Clock times are not related to A, B, etc time, and clock times occur on either T1 or T3 time. 

( (' 

CA TIMING 8-370 



CHANNEL INTERFACE SEQUENCES 

INITIAL SELECTION SEQUENCE SERVICE INBOUND DATA SEQUENCE 
(See 8-301 for service status sequence) 

Request In 
I 

I 
Select a ut 

~a~ -.1 I 
f ~ 

Address Out , I I 
I I I I I 

onalln Note Operati 
I 

bj+- I 
I j.---.t -+) 9 

In I -' Address 

\+-c --'1 I I ~h-+: J 
nd Out I Comma 

I I I I I I l-+t d l+- I I I I I I I Status I n 

I I 
I 

I I In Service 
I I 
I I 

Out I I Service 
I I 

Address I I 
Bus In 

AddJess Command 
Bus au t 

C) \ 

I I 

I I 
I I 

~e---.f I 
I 

I I 
Status I I Address 

a -
b -
c -
d -
e -
f -

9 -
h -
j -

" 

Rise of 'select out' inbound to rise of 'operati90al in' ---- 200,-350ns 
Rise of 'address in' after the fall of 'address out' ---- 3OO-350ns 
Fall of 'address in' after the rise of 'command out' ---- 400-500ns 
Rise of 'status in' after the fall of 'command out' ~~--- 300-350ns 
Fall of 'status in' after the rise of 'service out' ---- 500-600ns 
Fall of 'request in' after the rise of 'select out' inbound '-- 200-350ns 
Rise of 'operational in' after the rise of 'select out' inbound - 200-250ns 
Rise of 'address in' after the rise of 'operational in! --,..-...,...., ,350ns 
Fall of 'address in' after the rise of 'command out' 400-500ns 
Rise of ,'service in' after the fall of 'command out' 300-350ns 

k - Fall of 'service in' after the rise of 'service out' ----
I - Rise of 'service in' after the fall of 'service out' -----

500-600ns 
300-350ns 

Note: 'Operational in' falls as shown provided 'select out' is down. If 'select 
"'" out' is' lip when 'status in' or 'service in' falls, 'operational in' falls with 

the fall of 'select out'. 

1"'"'" I \ 
, ,/ 

+t--I 
I I 

j \4-
I 

I 

~k---+l I 
I I 
I I I 
I I Data I 

CHANNEL INTERFACE SEQUENCES 

Note 
I 
I 
I 
I 

T 
I 
I 

j+'+1 I 
I I 
I I+-k--+J 
I I 

I Data I 
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Type 2 Communication Scanner 
(Part 1 of 2) 

INTRODUCTION 

( 

The type 2 communication scanner provides the interface 
between the line attachment hardware (line or autocall 
interfaces) and the CCU. The primary function of the 
scanner is to monitor the communication lines for service 
requests. A single type 2 scanner is installed in the 3705-80, 
as indicated in the type 2 scanner configuration diagram. 
The scanner supports both synchronous and asynchronous 
half-duplex and duplex lines operating at various line speeds. 
For each line interface, the control program initializes the 
line type (BSC, start-stop, autocalll. character length, 
type of bit clocking (business machine or modem), bit 
clocking speed for business machine clocking, and interrupt 
priority. 

Functions of the Type 2 Scanner 

The type 2 scanner: 
• Scans the line/autocall interface addresses in the LIB 

positions it supports. 
• Performs character assembly/disassembly 
• Provides character buffering 
• Signals program level 2 interrupts to the attachment base 

when program service is required-such as character 
service. 

• Provides bit clock addresses for the LIB positions it 
supports so the LI B can generate the strobe pulse for 
receive operations. 

• Provides up to four oscillators that generate business 
machine transmit and receive pulses for use by the 
line/autocall interfaces. 

• Signals program level 1 interrupts for failures in the 
scanner, LIB, and line/autocall interface. The cause of 
the level 1 interrupt is buffered in the check register. 

• Monitors the state of certain carrier equipment and 
autocall unit lines for interfaces that are selected by 
the control program and buffers the state in the dis
play register where the program may display it on the 
control panel. 

( ( ( (-

Attachment Base 
The attachment base provides common interface controls 
to the central control unit and line addressing controls 
for the type 2 scanner and is contained on two cards 
located at A-B3D2 and A-B3E2 (see B-030). 

The attachment base: 
• Generates line interface addresses for the type 2 scanners 

for scan addressing 
• Performs address substitution under program control 
• Provides a buffer for the interface address for program 

addressing 
• Provides the mechanism for buffering program level 2 

interrupts by priority. 

TYPE 2 SCANNER CONFIGURATION 

Attachment 

I Attachment Base 
base signals 

Signal slgates 

Central I/O Reg adr bus 
Type 2 

Control 
Inbus Scanner 1 

Unit 

Outbus 

LIB A 
aline 
max 

020'()2F 

line interface LIB B 
addresses assigned aline 
to LIBs. max -~030'()3F 

( (- (- ( 

Scanner Initialization 
The scanner and its associated LlBs are placed in a disabled 
state (1) during a power-on sequence, (2) during an IPL, 
(3) bya control panel reset, or (4) during the execution of 
an Output X'43' when the general register specified by the 
R field contains appropriate bits. The control program 
must enable each scanner by executing Output X'43' with 
bits 0.1 = 1 and 1.6 = 1 before the control program can 
initialize each ICW (interface control word) and the asso
ciated line or autocall interface. This initialization must 
occur before the line interface can be placed in operation. 

Interface Control Word 
The ICW provides the normal communications link between 
the control program and the scanner, and between the con
trol program and the interface hardware. The scanner con
tains 32 ICWs, one for each of the line/autocall interfaces 
that may be attached. Certain fields within the ICW are 
used to buffer information about the interface between 
successive scans. 

The ICW: 
• Buffers and serializes the character to be transmitted 
• Deserializes and buffers the received character 
• Buffers the autocall digit 
• Buffers the status of autocall lines 
• Buffers the mode of operation 
• Buffers the status of the operation 
• Is used to initialize the line interface hardware and the 

scanner operation for that interface. 

( f (- ( ( 

TYPE 2 COMMUNICATION SCANNER 
INTRODUCTION (PART 1 OF 2) 
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TYPE 2 COMMUNICATION SCANNER 
INTRODUCTION 
(PART 2 OF 2) 

Program Addressing 
The control program accesses the ICW or scanner during 
that part of the scanner cycle called CCU time. During 
CCU time, the scanner implements the input and output 
instructions (see Input/Output section) that apply to that 
scanner. During this time, the interface address in ABAR 
(attachment buffer address register) accesses the associated 
ICW and selects the scanner. The control program executes 
input instructions to obtain the status of this ICW, or 
executes output instructions to change the contents of this 
ICW. 

The control program also executes input instructions to 
obtain (1) the interface address in ABAR, (2) the status of 
the check register, and (3) the status of the display register. 

The contro.1 program also executes output instructions to 
(1) set the interface address in ABAR, (2) set the state of 
the substitution control register, (3) set the state of. the 
upper scan limit latches in the scanner, (4) enable or disable 
the LI B or scanner, or (5) set or reset the scanner control 
functions. 

Scan Addressing 
The scanner services the line/autocall interface during that 
part ofthe scanner cycle called CSB time. During CSB time, 
the scan counter in the attachment base provides an inter
face address to the scanner for scan addressing. The scanner 
uses the interface address to access the corresponding line/ 
autocall interface and the associated ICW. The scanner 
receives the status of the line/autocall interface and deter
mines if a bit service request is active. If a request is active, 
the scanner, under control of the primary control field in 
the ICW, performs the bit service operation and updates the 
ICW content. The scanner signals a character service level 2 
interrupt when appropriate. If the scanner doesnot detect 
a bit service request, the bit service operation does not 
occur. 

The scan counter furnishes 96 discrete interface addresses 
to the scanner. The address substitution mechanism in .the 
attachment base can modify certain addresses before they 
are sent to the scanners. The scanner contains an upper 
scan limit mechanism for modifying the interface address 
received from the attachment base. MOdification .only 
occurs during scan addressing. Address substitution and 
upper scan limit modification are both under control of 
the program. 

\ i ) 

Level 1 Interrupts 
Failures in the scanner can affect all communication lines 
attached to the 3705-80, or can affect at least a group of 
lines within a particular LIB. The detection of one or more 
of the failures is indicated by a type 2 scanner n level 1 
interrupt request. The scanner contains a check register 
which buffers the condition that causes the level ~ interrupt. 

Transmit Operation 
The program initializes the operation and places the first 
character into the SDF (serial data field) and the second 
character into the PDF (parallel data field) of the I CW asso
ciated with that line interface. The SDF serializes the char
acter and sends it to the line interface a bit at a time under 
control of the bit service request from the line interface. 
The line interface then sends the bits to the modem or 
transmission line under control of the transmit oscillator 
located in the scanner or external clock in the modem. 
The control program must furnish all the data to be trans
mitted (such as line control, initial SYN and PAD, and 
response characters). The scanner only adds the start and 
stop bits for start-stop operations. 

When the character has been transmitted, the scanner 
requests a level 2 interrupt to signal the control program 
that another character can be sent to the scanner. The 
scanner transfers the next character from the PDF to the 
SDF so transmission can continue while the control pro
gram (1) loads the next character into the PDF, or (2) 
signals the scanner that the last character has been trans
mitted by changing to transmit turnaround mode. 

Receive Operation 
The line interface receives the bits from the modem or 
transmission line. The line interface strobes the bits into 
its receive buffer. The strobe is under control of the bit 
clock control (located in the LIB) for business machine 
clocking. The scanner contains the receive oscillator that 
controls the bit clock circuit in the LI B. The modem 
receive clock pulses generate the strobe pulses when external 
clocking is specified by the control program for synchronous 
operation. In either case, the strobe generates a bit service 
request in the line interface which signals the scanner that 
the receive buffer contains the received bit. The scanner 
places the bits into the SDF until a character has been as
sembled and then transfers the character to the parallel 
data field. The scanner strips the start and stop bits off the 
character and then causes a program level 2 interrupt. The 
control program can execute an input instruction to obtain 
the character in the PDF. 

The only character the scanner recognizes is the first SYN 
character used for phase initialization in synchronous oper
ation. The second SYN character must be recognized by 
the control program before 'character phase' is identified 
by the program. If the second character is not the SYN 
character, the control program changes the operating mode 
from receiving to monitoring, and the search for character 
phase resumes. 

The control program determines when an ending character 
or sequence has been received and changes the operating 
mode accordingly. 

\. j 
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ATTACHMENT BASE AND COMMUNICATION SCANNER DATA FLOW 

Select Counter l Bit Clock I 
1-0 Register Address Bus 8+P I (4) 

From{·.o:ut:~:s::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~I~:::1~6+:2:P:::::::::::::::::::::::::::::::::.~.T.O .. A.4.B.oa.r.d ...... ~ TB241 CCU To A4 
6-0.20. Z Bus I Board 

Scan Counter 
(8) 

CXOO5 

X Output X'41' 1.6 ... __ • __ ~ Output X'44' ICW(o.-3, 5-15) 

BCC Read ... 
BCC Write ... 

Output X'42' X Output X'43' Control (bit 38) ~ 

1.2 Output X'45' ICW(16-23) X 
;-'p"'re-S-ubsAti-t-ut-io-n--.1.5 I Output X'46' ICW(24-33) 0..0., 1.7 

Control Register Output X'4T ICW(34-43, except 38) ___ _ 
(4) I TB041 Output Register] 

(16) 

, • CXo.06 I NotR1-X 
Co.T2-' X 

CXo.o.6 I 
I 

Input/Output 
Decode 

TA911 

CSB'Time 

0. I 
0. ICW 

Bit clock select (4) ... 

TBo.51 .. 
linter Rcv Osc (0-3) 

Reset Bit Service 
Test Data Mark 

-4V r;ll----,=L:.:.I B:::..:.A""c~ti~v!:.e ~I n:!-____ .. ~ 
L..:.:.J Bit Overrun Reset 
Gnd----------~.~~ 

~ 
47~ I 

Write- X 

To LIB 
C-o.2o. 

rPgm L2 interrupt .. ----II---x • -,...-... IL-__ .i_O_utput X'4o.' I 
M 
o 
d 

(Scan addressing) l 
.-. ______ X 

Local 
Store 

.. -!-II. _________ IIIIIIj~~ To LIB (Note) 
(46+2P) 

Address Register 
CSB Data In 1-7 

• From LIB 31 TA511 

Note: The 3705-80 

Attachment Buffer I 
r- Input X'4o.' 

In Data Bus I 

<11114 .... ---~---... X 4 I CXo.o.9 

~ ( "".,.,;.:.;:;i Receive data I _e·'~{ttHgJ~ ~s~~~:~ by bit) ~ contains only 32 ICW 

To CCU rNot Co. X -Co. I 
6-0.20. I Line Address Bus II--__ X ................ __ ~~ __ .................... ~~ 

X-C5 

Counter Register 
(8) 

CX 0.7 

x.,. 
• 

Program L2 

Interrupt 

Priority 

Ir~ 
B-34o. 

(load 
pri reg) 

Lx 

··'·'::::ttfMt~\~t ~~il;~i~y 
.... , regIster' 

L2 
Interrupt 
Controls 

CXo.o.3,4.7 

Priority 
Register 
Occupied 
Latches 
CXo.o.2 

(1o.+P) I 
C2 

~.C~S.B~co~m~m:o~n~b~it~o. .... ~ ____________ ~~ .... 1 
I CSB common bit 1 X _____ _ Level 2 

Interrupt 
Request C!;B wants pri reg 

x ...... ____ ~~ ____ ~~~ 
L TA611 

C5 Priority registers avai lable 

~"""-X"'--~~ 
C4-CO.-l 

Registers (9) r-~------~---------------X 
(To read out highest I • X 

• 
CXQ08, 

Pre Attachment 
Buffer Address 
Register (9) 

CXOO9 

prjority register) See B-34o.---I 

Bid for L2 Interrupt 
ToCCU ~--------~------~ 
6-0.90. 

X-Input X'77' 
(gate 2nd test pointl ToCCU 

6-090. 
X-Input X'76' 

(gate 1 st test pointl 

TA621 

CSB 
Buffer 
Address ~X 
Register 

CCU Time 

local store locations. 
Therefore, only 32 
of the 96 available 
scan addresses are 
used. 

95 

B Data Register 
(7) 

(Program addressing) 
R1T3 and _ ~ 
R2T2 

~S~e-ri-al-d-a-ta----~I~=y-~ TA331 
(to ICW 

X- Fetch 
I Buffer 

lew Input Register 
(46+2P) TA411 

0. 15 
-.--16 31 

LI B Control Lines 

.. ---.. ~~:~--~}~~~~ 
• X_See B-150 
• LIB errors From 

I 
Display Register 

(7) 

LIB 
C-o.20 

Input X'4~'-X -r~~~ 
Input X'45' - -" - X. 0..0.,_ .... ____ ---1.3 o.. __ ---,--=:-:-::~-1.7 

• ......... Xi-+lnput X'47' • TA931 
X-Input X'46' 

CCU Inbus 0..1 
~~ .............. ~ ........................................ ,-.................... ~ .......... ~ ............................................................ ~I. .................... ~ .................. ~ ........ A4Board 

0..1 16+2P 

ToCCU 
6-0.20. 

ATTACHMENT BASE __ __ COMMUNICATION SCANNER Note: The 3705-80 contains 32 ICW 
local storage locations only. 

ATTACHMENT BASE AND 
COMMUNICATION SCANNER DATA FLOW 

( ( 

8-020 



" , 

ATTACHMENT BASE DATA FLOW 
The logic for the attachment base is located on two MST 
cards A-B3D2 and A-B3E2. The logic is distributed between 
the cards as indicated on this page. 
Z Bus 

FromCCU 

CSB common bit 0 From Type 2 ________ ._X 
scanner C2 

CSB common bit 1 From Type 2 _X 
scanner C2 

CSB wants 

From Type 2 
priority register -_X 

scanner C5 

X 
C5 

X 
C5 

Select priority register 

Scan 
Limit 
Register 
Bit 0 

Scan 
Limit 
Register 
Bit 1 

CSB 
Wants 
Register 

Priority 
Request 
Register 
Bit 0 

Priority 
Request 
Register 
Bit 1 

A-B3D2 CX007 

A-B3D2 CXOO7 

A-B3D2 CX003 

CXOO4 

A-B3D2 

Encode 

CXOO4 
A-B3D2 

A-B3D2 

CSB Bid L2 
.-----X FL 

Set priority register 

Select 

Priority Register 
Occupied Latches A-B3E2 

CXOO2 11 
10 

A-B3D2 01 

Reset 
,Pri In 
ABAR 

00 

Any Occupied 
x 

Priority registers available 

Priority In 
Pre ABAR 

~
1 

X 10 
01 

C3TO 00 

CXOO3 . 

A-B3D2 

Priority in 
ABAR 

~x:-m1! 
L2 01 

Irpt 00 
CXOO3 

A-B3D2 

CXOO3 

~----X------------------------------~ 
L Input X'4O' and pgm L2 

.'" l-}\ ,. . ..." 
I t ',' 

',<-. 11 ~ \~., "-

Bids for L2 
interrupt in 
CCU. See 
6-090 

X C4toCO 

I 
To Type 2 
scanner 

/"''''. 

.,./ '- .' 

A-B3E2 

A-B3E2 

Scan Counter 
CX005 

(Scan address) 

~~~ .... ~ .... ~~ .... ~~ Coun~r 
A-B3D2' Register 

o 

~~~~~~~~--~~~~ CX007 

Timing ,.L.....lL..-.-.....l ... 
Pulses 

':"':"::';:'::"::"---X 

l=l 
1.1 1.2 1.3 1.4 1.5 1.6 

1--I--4---+-+--I--4---+-+----4 Program L2 
Interrupt 

1----11-~--+-+-+_~-- .... -+__I Priority 
Registers 

1---I----t---t--+---t~_t_---1t__-+-___1 CX008 
7 8 

L-~~ __ ~~~ __ L-~~~ 

I 
Program L2ln~rrupt X I 

• A-B3E2 _ 

~A_B3E2I, 
Encode 

XCO 
X CO 

. ,-,..~ .' . 
f' '". \Ji 

• 

9 

A-B3D2 

Not CO X 

~ 

I 
X,COT2 

'-B3E2~ 

I Output X'40' 

Pre Substitution 
Control Register 
CX006 

Substitution 
Control Register 
CX006 

ATTACHMENT BASE DATA FLOW 

....... X .................. .. 
(Program addressing) 

(Char Ctrl Block Vector Address) 

O-CSB Sel O· } 1-CSB Se11· Select 

2-AorB or C 

} 
scanner 

3-Aor 0** Select 
4..,..B or E** LIB 
5-C or F** 
6-8 

} 
Select 

A-B3E2 7-4 LIB 
interface 

8-2 address 
9-1 

,-
'\ /' '1'\ 

'" 

j" ", j/ " 

••• L."m.e.A.ti.d.r.ess.B.U.S._ To Type 2 
scanner 

*This bit must be zero on 
the 3705-80. 

* * A and B select respective LI B 
positions. C, 0, E, or F do not 
select LlBs or ICWs. 

,~'~"\" 

'-, ---' 
/"" 

8-030 
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TYPE 2 COMMUNICATION SCANNER BOARD LAYOUT 

Card ALD 
Location Page Function 

A3B2 TB2ll Inbus powering 
TB231 Dial inputs to SDF 
TB231 Work register gate 
TB241 BCC Drive 

A3C2 TBlll Mask II B errors 
TB121 BCC errors 
TB131 Check register 
TB141 Ser L 1 interrupt 
TB141 POR latch 
TB141 POR or sel LIB reset 
TB151 Gate test points CSB errors 
TB161 Check register parity 
TB161 Inbus parity bit 

A3D2 TA911 Input-Output decode 
TA921 loW. output remember latches 
TA931 Display register 
TA941 CSB clock 

A3E2 TA3ll Data out 7 
TA311 Test data 
TA321 Ctrl out A and B 
TA321 Ctrl in A and C 
TA331 B data register 
TA341 Feedback check 
TA341 Data in 1-7 
TA341 Modem rec space/DPR 
TA361 Bit service reset 
TA371 Ctrl in/out termination 

A3F2 TABll New PCF 
TABll PCF decode 
TAB2l Set PCF states 0-4-5-6-9-C 
TAB31 Interrupt Go 
TA841 Set LCD C, D 
TAB41 Set PCF state 7 
TAB51 SDF 0-8 is empty 

A3G2 TBOll Ones CTR & last line state 
TBOll Insert/Delete 0 
TBOll Flag/Abort detect 
TR011 NRZI encode 
TB031 Outreg 
TB041 Upper scan limit latches 
TB051 New bit 
TB061 Display request 

A3H2 TA211 SDF update controls 
TA221 SDF direct update 
TA221 SDF shift update 
TA231 SDF output update 
TA231 PDF update 
TA261 Tag generation 
TA261 Tag detection 
TA271 NewSDF 

A3J2 TA545 ICW local store 23-44, P2 
TA565 ICWlocal store parity error Card 
TA571 ICW local store parity generation Location 

A3K2 TA411 Input register 
TA451 Parity generation and check A3M2 

A3L2 TA611 Interrupt generation 
TA611 Priority Available 
TA621 CSB BAR and parity check 
TA631 LIB select 
TA621 Address select 
TA651 Address parity and check 

{ ( 

LI B Interface 

TA071 TA091 

T A081 ---11-1'" 

(- f 

01A-A3 
CARD SIDE 

K L M N 

Y4 

( ( (- ( ( 

P Q R S T U v 

Y5 Y6 

II 
2 DO 2 

From Attachment Base 
CCU cable 7 (T A041 ) 

From Attachment Base 
CCU cable B (T A041 ) 

Indicates card location 

ALD 

3 

4 

5 

6 

Page Function 

TA711 SDF to PDF 4-5-6-7-8 bit transfer 
TA731 PDF direct 
TA731 Out reg to PDF 
TA741 New PDF 
TA761 Data out 1-2-3-4-5-6 

Zl Z2 

Card 

Z3 

From A4 Board 
TA021 

ALD 

To A4 Board 
TA031 

To A4 Board 
TA031 

Location Page Function 

A3N2 TA511 ICW local store 0-22, Pl 
TA531 ICW local store parity error 
TA535 ICW local store parity generation 

A3P2 TA111 LCD decode and update 
TA121 New SCF 0-7 
TA121 Sw-line security 
TA151 LCD, PCF powering 

__ i:·"·:·:.:·: •• 

3 

(lnbus) 

4 

Card ALD 
Location Page 

A3T2 TB411· 

A3T4 TB412* 

A3U2 TB413* 

A3LJ4 TB4l4* 

To CCU, Remote 
Program Loader (RPLI, 
or type 4 CA* 
(TA021) 

From CCU, Remote 
Program Loader (RPL), 
or type 4 CA* 
(TA031) 

From CCU, Remote 
Program Loader (RPLI, 
or type 4 CA* 
(TA031 ) 

*See ALD Page AB010 
for the physical paths of 
the cables 

Function 

Internal Xmt-Rcv Oscillator 0 

Internal Xmt-Rcv Oscillator 1 

Internal Xmt-Rcv Oscillator 2 

Internal Xmt-Rcv Oscillator 3 

·Contains card PIN by bit rate 

TYPE 2 COMMUNICATION 
SCANNER BOARD LAYOUT 8·040 
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CLOCK AND TIMINGS - STORAGE 

T2 or T3 

T3 or TO 

Timing Pulses (CCU) 

CCU Clock 

Attachment Base Clock 

Sync Scanner Clocks 
(in attachment base) 

Timings Pulses (scanner) 

Scanner Clock 

o 

~.r+-
62.5 ns 

o 

CCUTime 

Rl 

M1 

Wl 

CSB Time 

R2 

I 
~ 

I~ 
C70 

W2R1 

I: 

M21 } 
M22 -
M23 

W2 

A B C 0 A B C 0 A B C 

1.0 usec - -1 4 1.0 usec ---------1 
Co C1 C2 C3 C4 C5 C7 Co C, C2 

2.0 usec ~I 
COl C12 C23 C34 . C45 C56 C67 C70 CO, C12 

R1M~ M1W1 W1R2 R2M21 M21M22 M22M23 M23W2 W2.Rl R1M1 M1Wl I 
CCU Time ~I~ CSB. Time :I~ CCut"rime 

Scanner Cycle 
2.0 usec 

Program addressing occurs as described on B·Ol0 and.B·290. ABAR supplies the address of the ICW that the control program wants 
to input or output. 

ICW local store read out 

ICW content modified as required by an Input or Output instruction. 

Modified ICW contents written into ICW local store 

Scan addressing occurs as described on B'()1O and B·220. The scanner uses the address from the scan counter to determine the state of 
a line on the scanner and to modify the contents of the associated ICW, if required, if bit service request is active. 

ICW local store read out 

ICW contents modified as required if bit service request is active from the interrogated line. 

ModifiecllCW contents written into ICW local store 

(} o o o o o o () o 

:; . 

~I 

o o 

CLOCK AND TIMINGS -
STORAGE 

CCU timing pulses generate 
clocks in CCU and attachment 
base 

Note: The attachment base clock 
and the scanner clock are 
SYNCHRONOUS with each 
other. 

.... : Scanner clock is generated by 
the 'sync scanner clock' and 
the scanner timing pulses 

Note: The CCU clock and the 
attachment base clock are 
SYNCHRONOUS with each 
other. 

o o o o 

8-051 
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ICW CONTROL AND DATA FIELDS 
See 8-090 for the I CW associated with the autocall 
interface. 

(-

The ICW (interface control word) is the link between the 
control program and the type 2 scanner, and between the 
type 2 scanner and the interface hardware. In addition, 
certain fields within the ICW are used to buffer information 
about the interface between successive scans. 

The ICW is made up of 46 information bits and 2 parity 
bits and is physically located in the scanner local store. 
The scanner contains one I CW for each possible interface 
that can be attached. The ICW local store contains 32 
I CWs, however, on Iy those I CWs associated with an attached 
interface should be addressed by the control program. The 
scanner still scans those ICWs that are not associated with 
an attached interface but are within the range of addresses 
controlled by the upper scan limit and substitution control 
register. 

PDF (Parallel Data Field) 

An eight bit character buffer in the data flow between the 
program and the ICW serial data field. 

SCF (Secondary Control Field) 

See B-061 for bit defin itions. 

O~ SCF Bits ~ 7 0 .. PDF Bits 

l l + o 2 3 4 5 6 7 8 9 10 11 12 13 

t t Pod Flog/Dlubl. 
Zero-Insert Control (SDLC) 

Program Flag 
Flag Detection/Disable 
Zero-Insert Remembrance (SDLC) 

Receive Line Signal Detector 

Modem Check 

Character Overrun/Underrun 

Service Request Interlock 

Stop Bit Check/Receive 
Break/Abort (SDLC) 

~ 

14 

7 

t 

PCF (Primary Control Field) 

The 4-bit (hex) character in this 
field identifies the status of the 
communications line or dial 
interface that the ICW is 
controlling. See B-080 for a 
listing of the hex characters used. 

r+- PCF Bits ~ 

o 1 2 3 O .... ~ .. ---

t t t t t 
15 16 17 18 19 20 21 22 P 23 24 25 26 27 28 29 30 31 

L ~t 
LCD 
Bits t Loml """. Po",. 1 f" 

ICW bits 0 through 22 

LCD (Line Control Definer) 

The 4-bit (hex) character in this 
field defines the type of 
communications line or dial 
interface that the ICW is 
controlling. See B-062 for a 
listing of the hex characters used. 

32 33 

( ( 

SDF (Serial Data Field) 

This 10-bit field is used to: 

1. Serialize or deserialize data to 
or from the communications line 
interface. 

2. Initialize the line interface 
by means of the set mode (PCF 
state X '1' I. See B-070 for a 
listing of the SDF bits used 

'during set mode. 

Bit 44 is shown in the same 
/ ,,"~~u"""_I"""ALD·,. 

44 34 35 36 37 38 39 40 41 42 43 45 P 

(- (-

u 
o 2 

Ones 
Counter 
(SDLC) 

t t Lo~1 S"". Po,;', 2 f" 
ICW bits 23 through 45 

Reserved 

Priority 2 

Priority 1 

Level 2 Interrupt Pending 

Reserved 

Reserved for RPQ use 

Display Request 

Last Line State (SDLC) 

NRZI Control (SDLC) 

{ 

ICW CONTROL AND 
DATA FIELDS 

c 

8-060 
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ICW-SECONDARY CONTROL FIELD 

SCF 0 (Stop Bit Check/Receive Break/Abort) 
The scanner sets this bit to a 1 when the scanner detects: 
• a space for the stop bit on a start-stop line in the 

receive state (PCF X'7')_ 
• a 'modem receive space' at 'tag detect' on a start-stop 

line in the transmit data state (PCF X'9'). When the 
control program detects this bit set for two consecutive 
characters, this condition should be interpreted as a 
'receive break' signal. 

• seven consecutive one bits (SOLC) abort in the receive 
data stream on a SOLC line in the receive information 
state (PCF X'6 or 7'). 

SCF 0 set to a 1 resets SCF 1 (service request interlock). 

The service routine executes an Output X'44' with byte 0.0 
set to a 1 to reset this bit to O. 

SCF 1 (Service Request Interlock) 
The scanner sets this bit to 1 when the scanner signals for 
a level 2 interrupt request by raising 'interrupt go' except 
when: 
• SCF bits 0, 2, or 3 are set or being set. 
• a SOLC Flag is detected. 
• a SO LC abort is detected. 

This bit is reset to 0 when: 
• a SO LC abort is detected. 
• the service routine executes an Output X'44' with byte 

0.1 set to a 1. 
SCF bits 0, 2, or 3 are set to 1. 

The scanner uses this bit for overrun/underrun detection. 

SCF 2 (Character Overrun/Underrun) 
The scanner sets this bit to 1 when the scanner: 
• attempts to set SCF 1 (service request interlock) and it 

is already set. 
• detects a SOLC Flag in other than the predicted posi

tion in the SOF when in receive information state 
(PCF X'7'). See B-530 for information on predicted 
position_ 

SCF 2 set to a 1 resets SCF 1 (service request interlock). 

The control program executes an Output X'44' with byte 
0.2 set to 1 to reset this bit to O. 

o o o o o o o 

SCF 3 (Modem Check) 
The scanner sets this bit to 1 if the scanner detects: 
• Data Set Ready is inactive during PCF states 5 through 

o for start-stop, BSC, or SOLC. 
• Clear To Send is inactive during PCF states 9, A, B, or 

o for start-stop, BSC, or SOLC. 
• a TTY echo check for start-stop. 
• receive line signal detect (carrier detect) inactive on a 

start-stop line in receive state (PCF X'7') when the pad 
flag (SCF 7) is a 1 (switched line security). 

SCF 3 set to a 1 resets SCF 1 (service request interlock). 

The control program executes an Output X'44' with byte 
0.3 set to a 1 to reset this bit to O. 

SCF 4 (Receive Line Signal Detector) 
The scanner sets this bit to 1 if the modem is receiving a 
carrier signal for a start-stop, BSC, or SOLC line interface. 

The scanner resets this bit to 0 when the carrier signal 
becomes inactive. 

SCF 5 (Flag Detection/Disable Zero-Insert 
Remembrance) 

SO LC Receive Operation 
The scanner sets this bit to 1 when a Flag is detected in the 
receive data stream when in PCF states X;4, 5, 6, or 7' and 
when using LCD codes X'8, 9'. This bit set to 1 does not 
cause a level 2 interrupt but a level 2 interrupt may be 
generated because of the change of PCF states caused by 
detecting the Flag. For example; a Flag detected in PCF 
X'7' sets PCF state 6 and this activates the signal 'interrupt 
go' which starts the level 2 interrupt request. 

The control program executes Output X'44' with bit 0.5 
set to 1 to reset SCF 5. 

SOLC Transmit Operation 
The scanner sets this bit to 1: 
• as a character is transferred from the PDF to the SOF 

(tag detected) while in PCF state X'8, 9, A, C, or D and 
using SOLC code if SCF 7 (disable zero-insert control) 
is set to 1. 

• when the scanner is in PCF X'8' (initial transmit) using 
SO LC code when Clear To Send becomes active. The 
scanner sets PCF X'9' at the same time. 

o o 0'·,' ". o 

Whi Ie SCF 5 is a 1, the ones counter is forced to a state of 
001 which disables the automatic insertion of a zero after 
five consecutive one bits. 

The scanner resets this bit to 0 on a transmit operation as 
the tag is detected if SCF 7 is a O. While SCF 5 is a 0, the 
ones counter controls inserting a zero bit in the data stream 
after the transmission of 5 consecutive one bits. 

The control program must never reset SCF 5 (Output X'44' 
with bit 0.5 set to 1) when in transmit mode. 

SCF 6 (Program Flag) 
The control program executes Output X'44' with byte 0.6 
set to a 1 to set this bit to a 1. This bit is used for program 
test and skip purposes. 

The control program executes Output X'44' with byte 0.6 
set to a 0 to reset this bit to a O. 

SCF 7 (Pad Flag/Disable Zero-Insert Control) 
This bit is set to a 1 by the service routine (Output X'44' 
with byte 0.7 set to 1) when: 
• the 'send data' line must be held at a mark level for the 

complete character time for a start-stop transmission. 
When this bit is set to a 1, the scanner forces a mark for 
the start bit. The other mark bits deserialize normally 
from a X'F F' simultaneously set in the PDF. 

• it is desired to monitor 'receive carrier detect' on a 
start-stop line in receive state (PCF X'7') for switched 
line security reasons. If 'receive carrier detect' becomes 
inactive, the scanner sets SCF 3 (modem check) ,to a 1. 

0; ., o o o o o 

ICW-8ECONDARY CONTROL FIELD 8-061 

• a Flag or Abort character is set into the PDF on a 
transmit operation when using SOLC code. 

This 1 state is transferred to SCF 5 (disable zero-insert 
remembrance) as the next transmit tag is detected. 
When SCF 5 is a 1, the scanner forces the ones counter 
to a state of 001 thus blocking the automatic insertion 
of zero bits after 5 consecutive one bits. This allows the 
transmission of the Flag or the Abort (X'7F') characters. 

• handling the level 2 interrupt for the address character 
on a receive operation (PCF X'7') when using SDLC 
code. 

The 1 state is not transferred to SCF 5 during the 
receive operation. When SCF 7 is a 1, the active level 
of receive 'tag detected' forces a '7 bit xfer' which 
insures transferring the entire 8-bit control character 
to the PDF. 

The service routine executes Output X'44' with byte 0.7 set 
to 0 to reset this bit after the desired action has been 
completed. 

o o o o o o o 
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ICW-LCD FIELD 

LCD (line Control Definer) 
The LCD is used during transmit and receive operations to 
define the line control used by the line set type. The 
scanner uses the LCD field to determine the position of 
the character within the PDF (parallel data field) and SDF 
(serial data field), and to set up the proper PDF-to-SDF 
transfer during a transmit operation, and the proper 
SDF-to-PDF transfer during a receive operation. 

LCD HEX 
CHARACTER 

5 

4 

6 

C 

o 

EXAMPLE OF TERMINAL TYPE 

IBM 1030 

IBM 1050, 1060,2740, 
and 2741 

IBM 2845/2848 

IBM BSC System with 
EBCDIC CODE 

IBM BSC System with 
USASCII CODE 

Autocall 

( ( 

ICWBit 

3 

9 IBM 3705-80 (with Remote Program Loader) 

Example-LCD X'4' 

Host processor 
contains character 
in BCD code in 
this format 

Scanner requires 
character in this 
BCD format in PDF 
to transmit B bit 
first 

High order 

I n=z"ls 4 2 

Contro.1 Program 

Low order 

WT 1 I C 

(-

o 

( ( ( 

LCD Bits 

o 2 3 

I I I I 

(-

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 19 20 21 22 P 

LCD HEX 
CHARACTER TYPE OF LINE CONTROL 

0 *** Start-Stop 9 bits per character-
6 data bits-1 start bit 
2 stop bits on transmit 

Not Used 

2 *** Start-Stop 8 bits per character-
5 data bits-1 start bit 
2 stop bits on transmit 

3 Dial (Auto-Call Unit) 

4 *** Start,stop 9 bits per character-
7 data bits-1 start bit 
1 stop bit 

5 *** Start-Stop 10 bits per character-
7 data bits-1 start bit 
2 stop bits on transmit 

6 *** Start,stop 10 bits per character-
8 data bits-1 start bit 
1 stop bit 

7 *** Start,stop 11 bits per character-
8 data bits-1 start bit 
2 stop bits on transmit 

8 Monitor Flag 

9 SDLC 8 bit byte length 

A Reserved 

B Reserved 

C EBCDIC 

0 USASCII 

E Reserved 

F _ ... Feedback Error 

***These LCD states require the control program to reverse 
the character before executing Output X'44' (to place the 
character in the PDF for transmit operations), or after 
executing Input X'44' (to obtain the character from the 
PDF for receive operations). This only occurs if the 
terminal requires the high order bit of the data character 
in the host processor to be the first data bit on the trans
mission line. This is shown as the B bit in the LCD X'4' 
example. 

When the terminal requires the low order bit of the data 
character in the host processor to be the first data bit on 
the transmission line, the control program should not 
reverse the character as above. For example: LCD X'6' 
when the terminal is the IBM 2848. 

( ( ( ( ( ( c 

Bit 44 is shown in the same I sequence as it is shown in the ALD's. 

23 24 25 26 27 28 29 30 31 32 33 44 34 35 36 37 38 39 40 41 42 43 45 P 

Summary of LCD Code Changes Due to Receiving SDLC Flag and BSC SYN Characters 
EBCDIC SYN (X'32') USASCII SYN (X'16') 

Flag* Detected During Flag* Detected During Character Detected Character Detected 
LCD State PCF X'4, 5, or 7' PCF X'6' During PCF X'4 or 5' During PCF X'4 or 5' 

LCD X'9' (SDLC 8) • Sets LCD X'9' • Sets LCD X'9' • Sets LCD X'C' • Sets LCD X'D' 
• Resets SDF** • Resets SDF** • Sets PCF X'7' • Sets PCF X'7' 
• Inserts 'tag' bit in SDF 2 • Inserts 'tag' bit in SDF 2 • Resets SDF** • Resets 501=** 
• Sets PCF X'6' • Leave in PCF X'6' • Inserts 'tag' bit in • Inserts 'tag' bit in SDF 2 
• Causes a level 2 • Inhibits level 2 interrupt SDF 2 interrupt request request 
• Sets SCF 5 bit • Sets SCF 5 bit 
• Inhibits set of SCF 1 • I nhibit set of SCF 1 
• Inhibits SDF-to-PDF • Inhibits SDF-to-PDF 

transfer transfer 
• Checks that Flag was 

received on 'boundary' 
(state 7 only) 

Flag* Detected During 
LCD State PCFX'S' 

• Sets LCD X'9' LCD X'8' 
(Monitor Flag) • • 

Resets SOF** 
Inserts 'tag' bit in SDF 2 

*'SOLC Frame Detect' is the notation used in the ALD logic for 'Flag Detect'. 
**The scanner resets the SDF by inhibiting 'shift' and leaving 'SOF direct' inactive. • Sets PCF X'6' 

• Causes a level 2 
interrupt request 

• Sets SCF 5 bit 

• Inhibits set of SCF 1 
• Inhibits SDF-to-POF 

transfer 

* * * * A Feedback error can be forced by the 3705-80 Emulation 
Program to set up presentation of Equipment check sense 
for some level 1 errors. See Emulation Program Logic 
Manuals SY30-3001 and SY30-3031. 

ICW-LCD FIELD 8-0.62 
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ICW-8DF FIELD 
See B-090 for autocall interface 

SDF (Serial Data Field) 
The SDF is primarily used as a character serializer/ 
deserializer field. On receive operations, the data coming 
from the line interface is placed in the SDF bit-by-bit to 
assemble a character. The character transfers to the PDF 
after the characterhas been assembled. The program must 
execute Input X'44' to obtain the character. When trans
mitting, the character transfers from the PDF to the SDF 
under hardware control. The SDF sends a bit at a time to 
the line interface where the bits are sent to the line or 
modem. 

Set Mode (PCF X"') uses the SDF to initialize the line 
interface. The definition of the SDF bits, when used for 
Set Mode, is shown below. 

ICWBit ~ 0 2 3 4 5 6 7 

0 0 0 I~ 
I" ;J 0 () 

8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 

Control Program Steps to Initialize a Line Inter
face With Set Mode 
,. Output X'40'-Set ABAR with the line interface 

address. 
2. Output X'45'-Set PCF to state X'O' (No-Op). and LCD 

to proper state. 
3. Output X'46'-Set SDF to desired initialization values. 
4. Output X'45'-Set PCF to state X'" (Set Mode). and 

LCD to proper state. When the line interface has been 
initialized, a feedback test occurs to ensure that the 
state of the latches in the line interface agree with the 
state of the SDF. The scanner sets PCF X'O' and gen
erates a level 2 interrupt request. 

If a feedback check occurred, the scanner sets the 
LCD to state F (Feedback Error). 

0 0 {~ 0 0 IflJ 
"--Y ",-); .~ 

--~-... -. --, - ~-

p 

o 

SDF Bits 
o 2 3 4 567 

I I I I I I I 
8 9 

I I 
Bit 44 is shown in the same I sequence as it i,s shown in the ALD's. 

23 24 25 26 27 28 29 30 31 32 33 44 34 35 36 37 38 39 40 41 42 43 45 

II "";U,,., So"" ." , 
Osci lIator Select Bit 1 

Data Rate Select 

External Clock (Data Set Clocking) 

Sync Bit Clock 

. Set/Reset Data Terminal Ready 

Diagnostic Wrap Mode 

Not Used 

Not Used 

Not Used 

o o o 0 0 0 0 
-- ---

Definition when 
used with Set Mode 

0 "'-' 0 
-.. ~-~ -~ 

0 
~j; 

-ICW-8DFFIELD 

p 
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ICW-PRIMARY CONTROL FIELD 
See 8-090 for PCF for autocall interface. 
• The PCF (primary control field) defines the state of 

the line interface at any particular time. It is used to 
buffer the operation being performed on that line 
interface between successive scans. 

• The control program initially sets the status of the PCF. 
• The control program executes Output X'45' to set or 

change the PCF state. 
• The type 2 scanner automatically changes PCF status 

under certain conditions (see diagrams). 
• The control program executes Input X'45' to determine 

the PCF status. 
• The scanner interpretation of the PCF depends upon the 

state of the LCD field. The interpretations for a binary 
synchronous interface, a start-stop interface, and a 
synchronous data link control interface are shown on 
this page. See 8-090 for the interpretation of the PCF 
for an autocall interface. 

Explanation of diagrams. 

PCF State 

£ 01 No-Op 

Set Mode 

The control program sets PCF X'1'. This is indicated by no 
line going toward 1. 

Once the scanner executes set mode (PCF X"'), the scanner 
automatically sets PCF X'O' (No-Op). This is indicated by 
the line leaving' and going to O. A level 2 interrupt 
request occurs and is indicated by the CD inserted within 
the line. 

Note: See 8-310 for the logic circuits that cause 'interrupt 
go~ This causes the level 2 interrupt request. 

f ( ( ( ( (- (- (- (- ( 

PCF Bits 
° 2 3 

I I I Bit 44 is shown in the same 
/ sequence as it is shown in the ALO's. 

ICW·· 
Bit ;. o 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 P 23 24 25 26 27 28 29 30 31 32 33 44 34 35 36 .37 38 39 40 41 42 43 45 P 

BSC (Binary Synchronous) Interface PCF 
Hex Status 

0 NO-OP 

Set Mode 

2 Monitor Data Set Ready On 

3 Monitor Ring Indicator or Data 
Set Ready On 

4 Monitor Phase-Data 
SYI\.I Set Ready Check Off 

5 Monitor Phase-Data 
SYI\. Set Ready Check On 

6 Not Used 

7 Receive 

CTS 8 Transmit Initial C:9 Transmit Data 

A Transmit Data with New Sync 

B Not used 
NotCTS 

C Transmit Turnaround-Request 
Teg to Send Off 

0 Transmit Turnaround-Request 
to Send On 

E Not used 
Not DSR • Not RLSD 

F Disable 

For a complete description of these PCF states and the 
conditions under which they are used, see the IBM 
3705-80 Communications Controller Principles of 
Operation, GC 30-3074. 

t + + + 

Start-8top Interface PCF 
Hex Status 

~ 
0 NO-OP 

Set Mode 

2 Monitor Data Set Ready On 

3 Monitor Ring Indicator or Data Set 
Ready ON 

4 Not used 

5 Not used 

6 Not used 

7 Receive 
CTS .c: 8 Transmit Initial 9 Transmit Data 

A Transmit Break 
Tag 

c: B Prepare to turn 

Not CTS C Transmit turnaround-Request 

Tag to Send Off 
0 Transmit turnaround-Request 

to Send On 
E Not used 

Not DSR • Not RLSD 
F Disable 

Synchronous Data Link Control Interface PCF 

Flag 

o NO-OP 

2 

3 

4 

5 

Set Mode 

Monitor Data Set Ready On 

Monitor Ring Indicator or Data Set 
Ready ON 

Monitor Flag-Block DSR Error 

Monitor Flag -Allow DSR Error 

r Receive Info-Inhibit Data Interrupts 

Flii~7 
CTS 8 

Receive Info-Allow Data Interrupts 

C9 
Transmit Initial 

Transmit Normal 

A Transmit Normal with New Sync 

SDF 0-9 is Empty ••• 

Not DSR • Not R LSD 

B 

C 

o 

E 

F 

Not used 

Transmit turnaround-Request 
To Send Off 
Transmit turnaround-Request 
To Send On 
Not used 

Disable 

*EBCDIC or USASCII 'SYNC' character received in LCD X'9' (SOLC 8). 
··Tag • non-Flag character 

*** When PCF state C is executed in SDLC mode, the normal 'tag detected' 
(SOF O~ is empty and SDF 9=1) is delayed until a zero is shifted into 
SOF 9. During the next gated bit service, the 'SOF 0-9 is empty' con
dition generates the 'teg' line that (1) resets the RTS and transmit mode 
latches in the line interface, (2) sets PCF state X'S' (Monitor Flag-Allow 
DSR Error), and (3) places the line in a level 2 interrupt pending state. 

ICW-PRtMARV CONTROL FIELD 8-080 
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ICW-BITS 34-37 AND 44 (SOLC) 

ICW Bits 34-36 (SOLC Ones Counter) 

SD LC Receive Operation 
The ones counter is used to detect: 
• inserted zeros to be deleted from the bit stream during 

PCF X'60rT. 0 
• Flag sequences during PCF X'4, 5, 6, or 7'. fJ 
• seven consecutive ones sequence (Abort) during PCF 

X'6 or 7'.11 
SD LC Transmit Operation 
The ones counter is used to insert a zero after five consecu· 
tive one bits during PCF X'B, 9, A, C, or D' when SCF 5 
(disable zero·insert remembrance) is a O. II 

Ones Counter Controls 
The scanner adds 1 to the ones counter at 'SDLC bit time' 
when the ones counter is not zero and a 1 was transmitted 
II or received provided SCF 5 bit is 0 when in the trans· 

mit state. Adding 1 with the count at 7 causes the ones 
counter to go to 000 which stops the counting. This occurs 
when the Abort sequence is detected. 

The scanner resets the ones counter to 001 at 'SDLC bit 
time' when: 
• 'Xmt data' is 0 when in PCF states X'B, 9, A, C, or D'. 

m 
• the received bit is 0 (normal mode) when in PCF states 

X'4, 5, 6, or 7'. 
• the received bit differs from the last line state (NRZI 

mode) when in PCF states X'4, 5, 6, or 7'. II 
• 'new SCF 5' (disable zero-insert remembrance) is a 1 

when in PCF states X'B, 9, A, C, or D'. II 

ICW Bit 37 (Last Line State) 
• The scanner holds this bit at a 1 during normal mode 

(lCW 9 bit 44=0). When this bit is a 1, it conditions 
the Exclusive OR circuit to pass the transmitted and 
received bits unchanged. 1m 

• During a NRZI mode transmit operation, the scanner 
sets this bit to the state of the bit being sent to the 
LIB. III 

When Clear To Send is inactive and the line interface 
is in PCF state B, 'xmt data' is at the 1 (mark) level 
and the scanner sets this bit to 1. 
When Clear To Send is active, the scanner sets this 
bit to 1 if the 'xmt data' state is the same as the old 
last line state. If different, the scanner resets this 
bit to O. 

• During a NRZI mode receive operation, the scanner sets 
this bit to 1 when the receiiled bit from the LI B is a 1 
and resets this bit to 0 when the received bit is a O. lEI 

(- (-

• The scanner sets this bit to 1 when PCF state 5 is set 
from PCF state C when Clear To Send becomes active. 

III 
• Control program sets this bit to 1 by executing Output 

X'47' with byte 1.1 set to 1 for diagnostic purposes. 
• Control program resets this bit to 0 by executing Output 

X'47' with byte 1.1 set to O. 

Transmit 
1 Bit 

(-

m 
Xmt Data 

---1 ~ (Notl Transmit 1 Bit 
Transmit 0 

A Transmit State SDLC Bit Time A 

TB011 r-

Transmit State Trans ICW 5 
(PCF 8,9,A,C,D) 

(- (-

ICW Bit 44 (NRZI Control) 
Control program sets this bit to 1 by executing Output 
X'46' with byte 0.0 set to 1. This causes the data to be 
transmitted in NRZI mode when in PCF state X'9, A, C, 
or D'. In NRZI mode the 'send data buffer' in the line 
interface is complemented when a zero is transmitted and 
unchanged when a one is transmitted. 

Generate 
(forces ones counter to 001- 000 
with 'counter not zero') 

- OR 
r-

II 
(Forces ones counter:,:: .. 
to 001 h!!!.. ..:::"'<. 

II "::.: .. 
'. OR 

Counter Not Zero 

(~ (-- ( 

Control program resets this bit to 0 by executing Output 
X'46' with byte 0.0 set to O. Data is transferred in normal 
mode with this bit at O. 1.1 

ONES COUNTER TB011 

(Resetl 
0 I 1 I 2 

I New SDLC Bits 

• Add 1 
Ito I CW 34-36 
local store) 

A 
SDLC Bit Time SDLC Bit Time 

NewSCF 5 
A 

II TB011 
(disable zero-insert rem) Receive 

PCF 6 or 7 True 0 • Tag Detect (TA261) 
Receive State (PCF 4,5,6,7) Delete 0 Inhibits: 

A • Shift (TA211) 
SDLC Bit Time A ~~ 0 r-- t Activates SDF Direct (TA211) 

- Counter 6 TB051 Receive 1 Bit ICW {SOLe e. B;, • 
OR rt NRZI. 

Work SDLC Ctr Bit 1 
A -. Reg (Notl SDLC Ctr Bit 2 

II TB051 / 

OE I Inhibits: • SDF g output forcing (TA311) 

1m Last Line State SDLCBitTi~ Insert 0 1 'xmt data' to 0 level 

(lCW Work Reg 37) 
A • Shift (TA211) 

Transmit State I • Tag Detected (TA261) 
Activates SDF Direct (TA211) 

TB051 

Frame • Resets SDF to zeros (TA211) 

D Detect \ : Inserts Tag bit in SDF 2 (TA261) 
Sets SCF 5 (TA141) 

SDLC Frame Detect· Sets PCF X'6' if in PCF X'4,5, 
A or 7' which causes a L2 interrupt (TA821) 

- • Referred to as • Sets LCD X'g' (TA 111) 
Counter 7 Flag detect • Inhibits transfer of Flag charac-

SDLC Ctr Bit 0 
ICW { I ter to PDF (TA711) 
Work SDLC Ctr Bit 1 

A Abort • Inhibits set of SCF 1 (TA121) 
Reg ~ Detect • Checks Flag boundary (TA121) 

.SDLC Ctr Bit 2 

(Notl SOLC Bit Time 
"-' SOLC Abort Detect \ Sets SCF 0 

II Receive A I Resets SCF 1 

Last Li ne State A ~ True 1 r SDLC Bit Time 
(lCW Work Reg 37) lEI Receive 1 Bit PCF 6 or 7 Receive NRZI Data 

A To 'new bit' to SDF 0 

III N 

CSB Data Out 7 If 1 Update Last 
Transmit State Line State Send 

A OR Data 1 
SOLC Bit Time 

Set PCF State 5 From C 
(to ICW 37 

III local store) Transmit State 
"-' 

NRZI Xmt Data To 'CSB data out 7 IF l' (send data) 
A and update last line state 

IJ 
(Not) New NRZI Mode SDLC Bit Time 

TB011 TB011 

ICW-BITS 34-37 AND 44 (SOLe) 8-081 
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ICW FOR AUTOCALL INTERFACE 
• The bits/fields shown below are the only positions of 

the ICW defined for autocall interfaces. 
• For proper autocall interface operation, the LCD field 

of the ICW associated with an 'autocall interface must 
be set to 'X'3'. Autocall interface operation is then 
controlled by the state of the PCF fie Id of the I CW 
associated with the interface. 

• The lowest speed internal clock installed in each scanner 
(OSC 0) generates bit service requests for all autocall 
interfaces installed in the LlBs supported by the scanner. 

ICW 
BIT 

o 2 3 4 

t .. ",'m R",,,,,. 

5 6 7 8 9 10 11 

PDF Bits 
4 5 6 7 

I I I I 
12 13 14 15 

NB8J J 
NB4 

NB2 

NB1 
\ 

V 
Dial Digit (hex) 

(See B-500 for use) 

I 

Loca I Store Par i ty 1 
for ICW bits 
o through 22 

PCF 
o 2 

I I I 
16 17 18 19 20 21 22 

t LCD 
Bits 

o ~ ~ 3 

State X'3' for 
Autocallinterface 

Valid PCF States for Autocallinterface 

HEX 

Oldie 

P 

Level 2 Interrupt Request after 
ACR or COS line becomes active. 
Control program must change PCF 
state. 

4 Monitor Call-ACR, COS, PNO 

Level 2 Interrupt Request 

() i· o \.- .... C) () o 

If the PCF field is set to any other 
velue, a feedback error may result 
(LCD = X'F'). 

o 

5 Monitor Call-ACR, COS 

8 Valid Digit 

F Disable 

o C) 

ICW-AUTOCALL 
INTERFACE 

SUMMARY OF THE EFFECT OF PCF STATES UPON ICW BIT POSITIONS 
Note: To be effective, LCD state must be X'3' during the scan of the autocall interface and a bit service request must be detected. 

PCF State CRQ DPR NB 1,2,4,8 IR 
(Hex) Conditions To Set PCF (SDF 2) (SDF5) (Dial Digit-hex)' Level 2 Interrupt Request (SDF 0) 

0 1 - By control program Reset Reset Zeros 1- Yes, after PCF changes No 
(resets digit buffer state to 0 Change --------- in autocall interface) -----------

2 - From PCF X'F' when ACR, 
COS,PND' and DLO inactive 2- See state 'F' 

4 By control program Set Reset Zeros Yes-if IR is reset and ACR, COS, Set 
-------- (resets digit buffer or PND lead is active 

PND falls in PCF X'8' in autocall interface) ---------- ----
No-if IR bit is set No 

Change 

5 By control program Set Reset Zeros Yes-if IR is reset and COS or Set 
(resets digit buffer ACR lead is active 
in autocall interface -- --------- ----

No- if IR bit is set No Change 

8 By control program Set Set Dial digit from No No 
PDF 4-7 

F By control program Reset Reset Zeros Yes- when ACR,DLO,COS, and No 
(resets digit buffer PND leads are all inactive 
in autocall interface) 

Bits SDF Bits 
30 234567 

I I I I I I I I I Bit 44 is shown in the same 
/ sequence as it is shown in the ALD's. 

23 24 25 26 27 28 29 30 31 32 33 44 34 35 36 37 38 39 40 41 42 43 45 P 

o 

l L IACR' - A,,".do. Coli "d R .. ", 

(COS) - Call Originate Status 

(OPR) - ~igit Present 

(PND) - Present Next Digit 

(DLO) - Data Line Occupied 

(CRa) - Call Request 

(PWIl - Power Indicator 

(lR) - Interrupt Remember 

• If an autocall interface has a bit service request when 
scanned, the following lines from the ACU (Automatic 
Calling Unit! set the SDF as long as the LCD state is 
X'3' (autocall interface): 

'Power Indicator' 

'Data Line Occupied' 

'Present Next Digit' 

'Call Originate Status' 

, Abandon Call and Retry' 

o :~.' \..oJ O· 
\', ,"" o 

t t Local Store Parity 2 for .. 
ICW bits 23 through 45 

Priority 2 

Priority 1 

Level 2 Interrupt Pending 

Display Request 

• The states of SDF bits 1-9 have no effect on the autocall 
interface operation. 

• SDF 0 (Interrupt Rememberl is the only SDF bit that af
fects the interface operation. 

• See B-5oo for the use of CRa and PND. 

o o o o o o 

8-090 
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ACCESS OF ICW BY INPUT/OUTPUT INSTRUCTION 

x = Hex 

OUTPUT TO ICW 

Gen. Register 0.0 ... ~ ... ------Output x.44.-------... ~~1.7 1.0~OutputX·45·~ 1.7 0.6 ... ~ ... --OutputX·46·---~~1.7 0.6 ... ~ ... --Output X·47·---~~1.7 

(lew Bits 0-3 and 5·15) (lew Bits 16-23) (lCW Bits 24-33 and 44) (lew Bits 34-37 and 39-43) 

I I i i {

output X'43' r- .I.,..--~~~~~~l------< 1 ~~ ~~s 0.0 and 0.2 
1 in bits 0.1 and 0.2 

to reset 

ICW Bit o 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 44 34 35 36 37 38 39 40 41 42 43 45 

tt tt~:tt~~tt 
o ~ SCF Bits--... 7 0 .... ~ __ -PDF Bits~7 0.... .. 3 0 4 ~ 3 0 4 

t \ Bit 44 i ....... ,. 1M """ 
SDF Bits ---.... 9 sequence as it is shown in the ALD's. 

INPUT FROM lew 

i i I I 
Gen. Register 0.0 ... ~,...------- Input X'44' -------.... ~1.7 0.0 ... ~.-------Input X·45'-------tl.~ 1.7 0.0 ... ~,...------Input X'47' -----... ~ 1.7 

(lew input Register-Bits 0-151 

Note: The ICW parity bits are not included in the data 
tran.sferred by the input instruction. The scanner 

, generates parity for the data placed on the CCU inbus. 

(lCWlnput Register-Bits 16-31) (lew Input Register-Bits 32-45) 

Access OF ICW BY 
INPUT/OUTPUT INSTR. 

( 

8·100 
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INPUT AND OUTPUT INSTRUCTIONS 
The type 2 scanner input/output instructions enable the 
program to communicate with the line interface bases 
(LI Bs), program interrupt Jev~I~,interface controls words 
(I CWs) , and type 2 scannerregisters •. 

I/O Programming Considerations 
As a general rule, input/output instructions should be 
issued only when the status of ABAR (attachment buffer 
address register) and the particular scanner ICW input 
register is known. An understanding of how those 
registers are set or loaded is needed for correct execution. 

The following ch~rt shows'the ~~6gra;n levels that can 
set the ABAR i.n the~ttachment base and the ICW input 
register in the selected scanner. 

Program Level ABAR lew Input Register 

1 Output X'40' Cannot set 

2 L2 Interrupt L2 Interrrupt 

30r4 Output X'40' Output X'40' 

The following considerations are recommended for execut
ing input/output instructions in the different program levels. 

Program Level 1-( Error Routines) 
1. Input X'40' can be executed to obtain the interface ad

dress in the .attachment buffer address register. 
2. Output X'40' can be executed to select the scanner if 

needed. Th~ scanner can decode the input/output 
instructions only when selected. 

Note: The selected scanner lew input register is not 
changed if an Output X'40' is executed at program levelt. 

3. After the scanner is selected, other input and output 
instructions may be executed as needed. Output instruc
tions may be executed in any order, but all output in
structions (Outputs X'43, 44, 45, 46, 47') that set a 
portion of the I CW must be separated by at least one 
cycle. This is required because the output register in 
the scanner buffers the data from the general register 
and requires time to store the data in the ICW. 

4. Before exiting from program level 1 ,Output X'40' may 
be executed to place the old interface address back in 
ABAR if it had been saved. However, one instruction 
cycle must separate Output X'40' from any Output 
X'43-47'. The scanner ICW input register is notchanged 
as a result of Output X'40'. 

0 r") A 0 0 ~ 0 ( . 
' 1(, \ ......... ~y ~j) \, \,jJ .j// '--.- 0 

Program Level 2-( Character Service) 
1. Input X'40' may be executed to obtain the interface 

address. 
2. Inputs X'44, 45, or 47' may be executed whenever 

necessary to obtain a portion of the ICW from the 
scanner ICW input register; or Outputs X'43, 44, 45, 
46, or 47' may be executed to set a portion of the ICW. 

3. Output instructions may be executed in any order, but 
all subsequent Output X'43, 44, 45, 46,or 47' instruc
tions must be separated by at least one cyc,le .. These 
outputs must also be separated from an Output X'40' 
by at least one instruction. 

Program Levels 3 and 4-( Lower Level R~Uth,es' 
1. Output X'7E' may be executed with a 1 in byte 1 bit 2 

of the register specified by the R field. This will 'mask 
off' program level 2 interrupts that could change the 
contents of ABAR by a character service L2 interrupt. 

2. Output X'40' may be executed to load ABARwith the 
interface address of a line to be acted upon. The scanner 
places the contents of the ICW associated with this inter
face address in that scanner's ICW input register. 

3. After the scanner is selected, (a) Output X'43, 44, 45, 
46, or 47' may be executed (to alter the associated por
tion of the ICW) followed by some other instruction, or 
(b) some other instruction must be executed, followed 
by Input X'44, 45, 46, or 47' (to obtain the associated 
portion of the ICW that was loaded by the Output X'40' 
into the ICW input registers). 

Note: If Output X'43, 44, 45, 46, or 47' was executed as 
in (a) above, the lew content was altered, but the lew 
input register still contains the contents of the lew as it 
was before the {Jlteration. 

4. Output instructions may be executed in any order, but 
all subsequent Output X'43, 44, 45, 46, or 47' instruc
tions must be separated by at least one cycle. 

5. All lines in the addressed type 2 scanner should be dis
abled before executing an Output X'42' to change the 
scan limit. 

6. Output X'7F' may be executed with a 1 in byte 1, bit 2 
of the register specified in the R field. This unmasks the 
program level 2 interrupts. 

0 0 0 0 () '- . 0 0 0 ~ " 

Example of Input/Output Instruction Sequence During Program Levels 3 and 4. 

Attachment 
Buffer Address 
Register (ABAR) 

Line Address 
Bus Bits 2-9 

ICWadr'N' 
contents 
Note 3 

ICW 
. Input register 

Notes: 

Program level 3 or 4 (mask OFF level 2 interrupts) 

Output other Input 
X'40' instr X'44' 

t Set ABAR=N 

* * 

Scan 
Scan adr Scan adr adr N N N 

(N-3) (N-2) (N-1) 

current lew 

Previous 
content current content 

*Program addreSSing 

~ 
To register R 

(Input Register .\ 
\reflects current leW) 

other Input Output 
instr X'45' X'44' 

* * 

Scan adr Scan adr N (N) (N + 1) 

Note 1 
Read1 r Write 

t Modify ~ 
Modified lew 

~ 
To register R • 

(
Input Register) 
differs from 
current lew 

1. Current content of the ICW is read out, examined, and modified if needed, then written back into lew. 
Modification example: During PCF state 8, 'clear to send' became active, so the scanner sets PCF state 9. 
The ICW input register will not reflect this modification. 

2. Output X'44' alters the lew content for address N: The lew input register will not reflect this modification. 
3. The scan limit for the scanner modifies the interface address on the line address bus to form the lew 

address. Scan addressing is modified by the upper scan limit. This example assumes an upper scan limit 
of 00 (96 addresses), therefore no modification occurs. 

C) 0 J () r} 0 ,0 0 0 I ' ~:, \c .. c \,,_Y o () 
---------

o 

INPUT AND OUTPUT 
INSTRUCTIONS 

1 
r 

N 

Note 2 

* 

Scan adr 
(N+2) 

0-15 
r-' 

Altered lew 

o 

8-110 
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INPUT X'40' (INTERFACE ADDRESS) 
Input X'40' is used to obtain the interface address from 
ABAR (attachment buffer address register) in the attach
ment base. When Input X'40' is executed, the attachment 
base gates the interface address in ABAR to the 0.6 through 
1.6 bit positions of the general register specified by the R 
field. The attachment base also gates a 1 to position 0.4 
and 0 to each of the remaining positions in the general 
register. 

If Input X'40' is executed during program level 2, the 
attachment base resets the 'priority register occupied' 
latch associated with the interface address in ABAR. This 
indicates that (1) the character service request is being 
serviced by the control program and (2) the 'program 
level 2 interrupt priority register', from which the ABAR 
was loaded, is now available for another level 2 interrupt 
of thesame priority. Subsequent Input X'40' instructions 
within the same character service interrupt do not reset the 
'priority register occupied' latches. An exit instruction 
must be executed in program level 2 to reset the L2 input 
40 latches before another 'reset occupied latches' signal 
can occur. 

Input Inst 

11 Time 

CD Time 

CCU Logic -.-----

---, 
I 

A 
I 

CaoOl I __ .J 
OP XXXX XXXX XooO XXXX 

Not OP Reg Bit 1.0 

OP Xl00 XXXX XXXX XXXX 

Input 40 

A 

CXool 

(- ( ( (' 

All CX logic is in the attachment base 
and is located on cards A-B3D2 and 
A-B3E2 

CCU Clock (*) 

11 Time of Input X'40' 

Gate Input 40 BAR 

Write LS (in CCU) 

Pgm Lev 2 Entered 

Pgm Lev 2 Current 

L2 Input 40 FL 

Attachment Base Clock (*) 

L21n40ATC2 FL 

Remem L2 In 40 FL 

Reset Occupied Latches 

( (' 

INPUT X'40' TIMINGS 

A B C D A I B C D 
, 

B C 

(Next In~truction) I 
Exit Instr 

- ~ .... Exit 

..... 
C4 C5 C6 C7 CO Cl C2 C3 X X 

..... 
-- ..... .... 

*The CCU clock and attachment base clock are asynchronous, 
and the relationship shown is assumed for this example. 

D A 

Exit 

X X 

(" 

Priority 
In ABAR 

; 1: 

Not CS1 + CS2 Time + 125 ns 

Pgm Lev 2 Current 
11 Time 

L21n40 

L2 Input 40 ~C~2~T~im=e--l_1Art :C::-2..., 
FL I----....j A FL 

C3Time 

Remem L2 
In40 

FL 

01 

00 

CX003 

Reset Occupied Latches 

A 

CXool 

Gate Input 40 BAR 

OP Reg Content for Input X'40' 

0100 OX XX 0000 1100 

1 
1.0 

Not Pgm Lev 2 
Entered 

R field specifies general register 

CXOOl 

( From 'Start of L2') 
Latch 

. Force 1 
to OA Pas 

I 

CXool CXool 
From Pre ABAR 

Gate Pre BAR To BAR 'f 
~~~~~~~~-----X 

• 
ABAR contains Interface Address , 

0.6 0.7 1.0 1.1 1.2 1.3 1.4 1.5 1.6 

Attachment 
Buffer 
Address 
Register 

X--------------------
I 

V 
Interface Address 

V 
Character Control Block Vector Address 

(See B-330) 

(~ ( 

Priority Register 
Occupied Latches 

X 

11 

10 

01 

00 

Resets occupied latch 
associated with the 
priority in ABAR 

General Register 

INPUT X'40' (INTERFACE 
ADDRESS) 

( 

8-120 
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INPUT X'43' (CHECK REGISTER) 
Input X'43' is used to obtain the status of the check reg
ister in the type 2 scanner. The interface address in the 
attachment buffer address register selects the scanner that 
contains the check register. 

Level 1 Interrupt 
If any of the check register bits in a scanner are set to 1, 
the scanner sets the level 1 interrupt request that bids for 
a program level 1 interrupt in the CCU. The level 1 routine 
determines that the scanner caused the level 1 interrupt by 
executing Input X'76'. The control program can set ABAR 
with an interface address associated with that scanner, and 
then execute Input X'43' to determine the specific cause 
for the level 1 interrupt. 

CSBSeIO 

CSB Sel1 

roPl 
~ 

Input Inst 

11 Time 

CorCOor 0 

0 \1' C) '-"-- :" 

This CSB 

Gate Input Datil On Inbul 

CQOO1 , 

I 

0 0 () 
"'- () ""'- ' 

r} 
~: 0 

-----.---~-.--~~---.--.. --"-

---~--- -------------------~~- -~--

General OIeck Register 
Register (RI Position 

0.0 LI B A BCC Check 

0.1 LI B B BCe Check 

0.2 Reserved 

0.3 Reserved 

0.4 Reserved 

0.5 Reserved 

0.6 LIB Select Check 

oj ICW Input Reg Check 

1.0 ICW Work Reg Check 

1.1 Priority Reg Avail Check 

1.2 CCU Outbus Check 

1.3 LineAdr Bus Check 

~ 

Cause Of OIeck 

Set to 1 if the scanner detects a LIB position A BCe local store parity error during a 
bit clock selection. " 
Same as above for LIB position B. 

Set to 1 if more than one LIB was selected, or more than one line was accessed on the 
selected LIB, or no line was accessed on the selected LIB, or a line was accessed on the 
LIB that was not selected. 

Set to 1 if the scanner detects a parity error (odd) in the ICW input register (46 + 2P). 

Set to 1 if the scanner detects a parity error iodd) in the ICW work register (46 + 2P). 

Set to 1 if the scanner detects a parity error (even) in the priority register available 
lines (4 + PI. 
Set to 1 if the scanner detects a parity error (even) on the Outbus (16 + 2P). 

The line adr bus parity is used to predict the parity of the address as modified by the 
scanner's upper scan limits. If this predicted parity does not compare with the actual 
parity of the modified address, the scanner sets this bit to 1. 

Check Register 
TB121 " 

Reference 

C-020 
C-120 

, , 
B-020 

B-020 

B-02O 

B-020, B-170 

B-020 
B-( 180-21 0) 

INPUT X'43' (CHECK 
REGISTER) 

From A4 Board 
Set L1 

Bid Pgm Lev 1 
-----..---..... To ccu (6-090) 

o 
Line Adr Bus Check 

CCU Outbus Check 

Priority Reg Available Check 

ICW Work Reg Check 

ICW Input Reg Check 

LIB Select Check 

Reserved 

Reserved 

Reserved 

Reserved 

LIB Pas B BCC Check 

LI B Pas A BCC Check 

0 ,0 0 t jJ 
"----- 0 t) \:..: 0 C) 0 !') 0 \,,-,_JU "-

f) \- ,: 

General 
Register 

0 0 

Error Set Lev 1 Irpt 

TB141 

Gate 1st Test 
Points On Inbus 
(Input X'76') 

0 f~ 
\..jJ 

TB151 

Identify CSB 

Reserved 

Reserved 

Reserved 

() 0 
-_._------

0 0 t) 
~ 0 (1\ y 

8-130 
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INPUT X'44', X'45' AND X'47' 
Input X'44' (ICW Input Register-Bits 0-15). When the 
scanner decodes Input X'44', the scanner gates the contents 
of the SCF (secondary control field), and the PDF (parallel 
data field) to the general register specified by the R field. 

Input X'45' (lCW Input Register-Bits 16-31). When the 
scanner decodes Input X'45', the scanner gates the con
tents of the LCD (line control definer), PCF (primary 
control field), and SDF (serial data field) bits 0-7 to the 
general register specified by the R field. 

Input X'47' (lCW Input Register-Bits 32-45). When the 
scanner decodes Input X'47', the scanner gates the con
tents of SDF bits 8-9, NRZI control bit, ones counter bits 
0-2, last line state bit, display request bit, L2 interrupt 
pending bit, priority bits 1-2, and reserved bits to the 
general register specified by the R field. 

( ( ( c. 

CSB Sel 0 This CSB 

CSB Sel1 

1-0 Reg Adr Bus 0-7, P 

Good Parity 

TA911 

CCU Logic 

See B,os1 
for SCF bit 
definitions 

General 
Register 
Bit Pos. 

0.0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

1.0 

1.1 

1.2 

1.3 

1.4 

1.5 

1.6 

1.7 

Input Inst 

11 Time 

Cor CD or 0 

Input X'44' Input 
X'45' 

SCF 0 (Stop Bit Check/Receive Break/Abortl LCD BitO 

SCF 1 (Service Request Interlock) LCD Bit 1 

SCF 2 (Character Overrun/Underrun) LCD Bit 2 

SCF 3 (Modem Check) LCD Bit 3 

SCF 4 (Received Line Signal Detector! PCF Bit 0 

SCF 5 (Flag Detection/Disable Zero-Insert Rem) PCF Bit 1 

SCF 6 (Program Flag) PCF Bit2 

SCF 7 (Pad Flag/Disable Zero-Insert Control) PCF Bit3 

PDF Bit 0 SDF BitO 

PDF Bit 1 SDF Bit 1 

PDF Bit 2 SDF Bit2 

PDF Bit 3 SDF Bit 3 

PDF Bit 4 SDF Bit4 

PDF Bit 5 SDF Bit5 

PDF Bit6 SDF Bit 6 

PDF Bit7 SDF Bit 7 

- ------------------ -----------------------~---~---~------~ 

Gate Input Data On Inbus 

Input 
X'47' 

SDF Bit 8 

SDF Bit 9 

Reserved 

Reserved 

Reserved 

Reserved 

Display Request 

Reserved 

Reserved 

L2 Interrupt Pending 

Priority Bit 1 

Priority Bit 2 

NRZI 

Reserved 

Bit is always 0 

Bit is always 0 

(- ( ( 

From ICW 

... " of L2 •• } Fot .. B""_ 
Work Register 

OutPut 40 L3 or L4 R 1 M 1 [] I X 
TO 

I TA451 

10 15116 31132 451 

ICW INPUT 
REGISTER 

$ $ 
TA411 

Input 44 
Input 0-15 X IX 

CCU Inbus 16+ 2P 
From A4 Board 

Input 32-45 

~--- CCU Logic 

0.0 I 0.1 I 0.21 0.31 0.41 0.51 0.61 0.711.0 11.1 1.211.311.411.511.611.71 
GENERAL 
REGISTER 

Storage Input Timing 

CCU Clock 

11 Time of Input Inst lin CCU) 

1-0 Reg Adr Bus 

Gate Input Data on Inbus 

{ 
0 To 15 

Input 16 To 31 
32 To 45 

Write LS lin CCU) 

171°.'"'-A I B C I D 

• 

A I B I 

Note:IThe CCU clock, not the scanner clock, provides the input timings 

( 

INPUT X'44', X'45', AND 
X'47' 

c 

8-140 



INPUT X'46' (DISPLAY REGISTER) 
This page shows the implementation of Input X'46' within 
the type 2 scanner, and how the display request bit (lew 
bit 38) controls the display register. 

When the scanner decodes Input X'46', the scanner gates 
the contents of the display register to the general register 
specified by the R field. 

CSB Sel 0 = 0 Sel CSB 

CSB Sel1 ~ 0 A 

1-0 Reg Adr Bus 0-7, P 

Good Parity 

CCU Logic 

Input Inst 

11 Time 
CorCDorD 

COOO1 

TA911 

Gate I nput Data 
on Inbus' 

Display Request Operation 
After the attachment base address register (ABAR) has 
been set to the proper interface address, the control pro
gram executes an Output X'43' to set the display request 
bit (lew bit 38). As long as the display requ.est bit is on, 
every scan of that interface causes the display register to 
trap the contents of the B data. register . The display 
register traps the forced states of 'clear to send', 'data set 
ready', and 'receive line signal detector' when diagnostic 
wrap mode is on because these bits are not on in the B data 
register. 

For the display register contents to be meaningful, only one 
display request bi~ may be on in an lew associated with the 
scanner. Input X'46' should not be executed within 192 
microseconds of the setting of the display bit. This ensures 
that the data in the display register .is valid for the interface 
just selected and is not the result of a former display trap 
operation. 

n.rl '-, fD' \. ,,' \ ~' 

.j/ 
r" \ .... ) j () 

Data In (1-7) • 
, ..... ( .... ( •• ( ...... lI9iiiiitiiilii_."." From LlBs 

Late Sample (_~(_.;. ( ( 

INPUT X'46' (DISPLAY 
REGISTER) 

R2T1' . -, !-__ x"--_-_xI--_--lx~-X-X-EarlySample 
• ! I I I ! ! W1T3 

~~ti~~ER I 2 3 4 5 6 I 7 ~~"'-~$o~' ;wr--.-"""T"-----.;......--__ r----------_ 
Register 
Position Line Interface 

TA331. 
1 Clear to send 

M21 and Not Input 46 ~ I 2 Ring indicator 

3 Data set readY 
Receive line signel detector 

Display Bit (lCW 38) 
A X 

T2 I "'---
TA931 

., 

DISPLAY I 2 3 I 5 I REGISTER' 4 6 
'----'_-"_....L_-'-_-'-_.a......_7 

..... t" 
Parity generated for 
bytes 0 and 1 

4 
5 Receive data bit buffer 

6 Diagnostic wrap mode 
7 Bit service request 

Input 46 Display 

0.1 

0.2 

0.3 

OA 

0.5 

0.6 

CCU Inbus ..... _____ iiii ______ .. From A4 Board 

16+ 2P 

CCU Logic 

All zeros 

GENERAL 
REGISTER 

Line Interface Autocalllnterface 

1 if the CTS line from the modem is on, or Abandon Call and Retry: 1 if the ACR line from the 
forces CTS on. autocall unit is on. 

Present Next Digit: 1 if the PND line from the auto
cell unit is on. 

: 1 if the DSR line from the modem is on, Data Line Occupied: 1 if the DLO line from the auto-
forces DSR on. call unit is on. 

Power Indiciltor: 1 if the PWIline from the autocall 
unit is on. . 

Bit is always O. 

Wrap Mode: 1 if the line interface is in diagnostic Call Originating Status: 1 if the COS line from the 
autocell unit is on. 

Bit Service Request: 1 if the line interface bit service request Bit Service Request: 1 if the autocall interface bit 
is on_ service request is on. 

o () (j) 

Auto Call Interface 

Abandon call and retry (ACR) 
. Present next digit (PND) 

Data line occupied (DLO) 
Power indicator (PWI) 
Unused 

Call originating status (COS) 
Bit service request 

Storage Input Timing 

CCU Clock 

11 Time of Input Inst lin CCU) 

1-0 RegAdr Bus 

Gate Input Data or Inbus 

Input X'46' Display 

Write LS lin CCU) 

N;·O~j: A I B I 

-
Note: The CCU clock, not the scanner clock, provides the input timings, 

o 
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OUTPUT X'40', AND X'41' 
Output X'40' loads an interface address in ABAR (attach
ment buffer address register) to the attachment base. When 
Output X'40' is executed in program levels 3 or 4, the 
attachment base gates the contents of the ICW work reg
ister to the ICW input register where it is available to the 
control program by means of Input instructions X'44', 
'45', and '47'. 

The control program must execute Output X'40' to initialize 
ABAR with an interface address associated with the in
stalled type 2 scanner after the 3705-80 is powered on and 
before other inputs and outputs are issued to the scanner. 
Otherwise, an input/output check may occur. 

Output X'41' sets the substitution control register bits in 
the attachment base. 

(' ( ( 

General 
Register (R) Output X'40' 

0.0 • 
I I 

0.5 • 

0.5** Interface Address Bit O~ S 00 = 1 
0.7** Bit 1 , canner 

1.0 Bit2~ 010 = LIB A 
1.1 Bit 3 LIB 
1.2 Bit4, 011 = LIB B 

1.3 Bit5~ 1.4 BitS . 0- F (hex} 
1.5 Bit 7 Lme 
1.5 BitS· 

1.7 * 

*Bit Position Unused 
**This bit must be zero in the 3705-80 

I 0.0 I 0.110.210.310.41 0.51 0.51 0.71 1.0 11.111.211.311.411.511.511.71 General Register 

OP Reg Content for Output X'40' 

0100 OXXX 0000 0100 

'-v-' 

R field 

OP Reg Content for Output X'41' 

0100 OXXX f01 0100 

1.0 

OutPlit X'40' 

OP XXXX XXXX X001 XXXX (Oufput41} 

OF! XIOO XXX X XXXX XXXX 

Not OP Reg Bit 1.0 

CX001 ------, 
Output Inst I 

CCU sample 
11 CO Time A Output Data 

CX001 

Pulsed Output 41 SCR x 

~ 
ITl±J 

• 

Z Bus 

Pre Substitution 
Control Register 
CX006 

From 

( 

7- Bus 

T3+TO ~ 
Pre ABAR 

CX001 

I 
CCU LOGIC CQ001 J 
------ (Output40} 

Substitution 
Control Register 
CXOO6 

Gate Pre BAR to BAR • 
X • i 

( 

General 
Register (R) 

0.0 

I 
0.7 
1.0 
1.1 

1.2 
1.3 
1.4 
1.5 

1.5 
1.7 

Storage Output Timings 

CCU Clock 

11 Time of Output Instr 

Pulsed Output 41 SCR 

Attachment Base Clock 

S!Jbstitution Ctrl Reg 

Set BAR 

Out 40L3 L4 

Fetch Buffer 

ICW Input Register 

Not Gate Pre BAR to BAR 
X~--------~~~ , 

{ (" 

Output X'41' 

• 

• 
Substitution Ctrl Reg Bit 1 

I I I 
Bit 2 
Bit3 
Bit4 

* 
• 

A B C 0 A B C 0 A 

Next Instr 

C4 C5 CO C1 C2 C3 C4 

OP XXXX XXXX XOOO XXXX 
r-______ .:::Se::..:.t-=B:.::A~R:.....__ X 

1----------4. r -- --Scan;;;; logic 

1+++++~I1AI'~Hi~?:'" F_ I 
Pgm Lev 2 Interrrupt 

CXOO1 

(Not Pgm Lev 1 Current} or Pgl'll Stop Lth 

(Not Pgm Lev 2 Entered} or Pgm Stop Lth 

ICW work Register 

CX009 Buffer I 
Out 40 La L4 .!:L:!ev~22.'r!!p~t-r=T-="-4t-~ __ -t 

FL I R1M1 A Gate Input Reg! TA511 
FL 

A 

CXOO1 

,
I 
I 
I 

C3+C7 A 
C2Time 

Fetch Buffer 

Scanner Logic 

R1T2 

TA921 A 
Parity Error 

CXOO1 I 
I 

_J 

TO I 
TA451 

ICW Input Register 

TA411 

--!::N~o~t ~CS~B~O~i~sa~bI~e~L~t~h-fB_AlR~E:r:-ro_rl-_-l See B-130 
FL (Line Adr Bus Check} 

Reset Level 1 

TB131 

(-

OUTPUT X'40', AND X'41' 

( c 

8-160 



~~---~--~~ .. --~-~---~-~---------~-

OUTPUT X'42', AND X'43' 

OUTPUT X'42', AND X'43' Bits Scan 
0 1 Limit 

Unused Bits General Register Content for Output X'42' 

0 1 8 
1 1 16 

Sel CSB 1 0 48 
0 0 96 

Output 42 l1\... 
I:"-,.----f A Sample Mod Bits T-~ _________ ....!======~ ______ .., General Register 

======~==~=========== 1-0 TA911 

TA911 

-cCUk;c ~ 
Sample Output Data 

COOO1 

Output X'42' sets the upper scan limit in the scanner. 
The interface address in the attachment buffer address 
register selects the scanner, 

Output X'43' is executed to set or reset various control 
functions in the type 2 scanner. The interface address 
in the attachment buffer address register selects the 
scanner. When Output X'43' is executed, the bit con
figuration in the general register specified by the R field 
determines which control functions are set or reset. 

Selective LIB reset is caused by the set function. The 
scanner sets the 'mask LIB X errors' latch that causes 
the functions specified in the LI B pos 1 row (see chart). 
The scanner resets each line at the line'!! bit service request. 
The reset continues until the 'mask LI B X errors' latch 
is reset by the reset function (0.1 = 1 and a 1 in the asso
ciated disable LI B position) leaving LIB X enabled. 

A minimum of one scan period (192 microseconds) is 
required between the time the 'CSB disable' latch is turned 
on to cause a reset (1.6 = 1 when 0.0 = 1), and when the 
'CSB disable' latch is turned off to end the reset (1.6 = 1 
when 0.1 = 1). The scanner is enabled when the 'CSB 
disable' latch is off. 

C) o (} (~ 
\."j! 

~.6 1.7 

o 1 

o 

Upper Scan 
limit Latches 

End of CSB 

0.0 

0.1 

I 
0.6 

0.7 

1.6 

o 

43 

Rst43 
Sync 

Name 

Set Function 

Disable LIB pos A 

Disable Interrupt 
Requests 

A 

TB031 

I 

Out Reg 1.5 

Set 

TB131 

Bus Out 
Error 

See 
B-'3O 

TA921 I 0.0 \ 0.1\ 0.2\ 0.3\ 0.4\ 0.5\ 0.6\ 0.7\,.0 \,.1 \1.2\,.3\,.41,.5\1.6\,.71 Output Register 

Write 

Set Function 
for output pos'itions 0.2 through 1.6 
is ., . This bit should not be 1 if 0.1 is 1. 

A , disables LIB A. To do this, the scanner: 

} • Forces 'control out A' and 'control in A,. 
• Forces 'control out B' and 'control in C'. 
• Holds CSB data out lines 1-7 to O. 
• Resets PCF 0-3 to X'O' (NO-op). 
• Inhibits 'CSB wants a priority register'. 

This resets the line/autocall 
interface latches in all line 
sets when LIB A is selected 

• Resets ICW bit 41 (L2 interrupt pending). 
• Inhibits the set of the 'work register error' latch in the check register. 
• Forces 'write' at W2 (T3 + TO) to write into ICW local store. 
• Masks BCC 1-6 errors from setting corresponding check register latches. 

A 1 sets all 12 latches in the check register and causes a level 1 interrupt. 
A 0 has no effect. 

A 
• Sets the 'CSB disable' latch that forces the same disable actions as 

described in 0.7 for all LlBS. 

f~' 
\'-c)) 

• Resets the upper scan limits. 
• Resets the display request bit (lew bit 38). 
• Masks the setting of BCC t -6 latches in the check register. 
• Inhibits the setting of 'line sal error', 'in reg', 'work rail error', 'avail error', and 

'BAR error' latches in the chec:k register. 
Note: X'43' can still set the 'line sel error' latch. 

o has no 

o () 

~ Output X'42' 

ICW Local Store 

0): \., ' 

A , enables LIB A; 
A 0 has no effect. 

A 1 resets the check register latches and the level 1 interrupt. 
A 0 has no effect. 
A 1 resets the 'CSB disable' latch to enable the scanner. 
A 0 has no effect. ~ 
Note: 'The 'eSB diSable"latch may also be set during a power 
on, during IPL 1, or by a reset switch operation. The program 
must reset this latch in the scanner before the scanner can be 
initialized. 

C)J o ~ 
\J! 
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OUTPUT X'44' (lew 0-3, 5-15) 
Output X'44' is used to reset the following secondary 
control field bits in the I CW: stop bit error/receive break/ 
abort, service request interlock, character overrun/underrun, 
modem error and flag detection/disable zero-insert 
remembrance. It is also used to set or reset the program 
flag, pad flag/disable zero-insert and parallel data field in 
the ICW. The interface address in the attachment buffer 
address register selects the scanner and ICW associated with 
this address. 

Sel 

CSB Sel 0 = 0 CSB 

CSB Sell = 0 
T3 

4. (" 
",' 

( (, ( (, ( 

This page shows the implementation of Output X'44' 
within the type 2 scanner. When the scanner decodes 
Output X'44', the scanner gates the contents of the general 
register specified by the R field into the output register. 
The scanner then gates the contents of the output register 
(except 0.4 position) to the control logic. The state of each 
bit received from the output register determines how the 
inputs to the ICW local store 0 through 15 are modified. 
Inputs 16 through 45 are not changed. Control logic 
generates new parity. 

f (- .. (-

1 bit resets 

-

( ( (- (- « ( ( (~- (" (-

Program Flag 1 bit sets 
bit resets 

- -- - -- - -- -- Reset Flag Detection/ 
Disable Zero-Insert Rem 

Unused 

Reset Modem Check 
Reset Charactar Ovarrun/Underrun 

Reset Service 
Requast Interlock 

Raset Stop Bit 
Check/Receiva 

___ Break/Abort 

Pad Flag/Disable 
Zero-Insert Control 

PDF Bit 0 

PDF Bit 1 

PDF Bit 2 
PDF Bit 3 

PDF Bit 4 
PDF Bit 5 

PDF Bit 6 

( 

GENERAL 
REGISTER 

Output 43 

Output 44 

Output 45 

Output 46 

Output 47 

ccu? 
OR .-G=at;.;e_O;..ut:;.;.:.p.:.ut.:...-R_eg=-_________________ ~ Outbus 

I 
TA921 

10.0 I 0.1 I 0.21 0 .3 10.4 1 0_5 10.6 1 0.71 1.0 11.1 11.211.311.411.511.611.71 ~~JiS~~R 
W2Rl :~ TTTT T I TB05l 

Output 44 
Output 44 sync 

1-0 Reg Adr Bus 0-7, P 
.... jiII------IDecode \-----1 

r--ir-~-~------_Ir~O~u~t£P~ut~0~T~0~1~5~------------A X-X-X-X--X-------------X 
1-------1 F L Output 

Out Good Parity FL Short POR 
TA911 OR 

TA921 

Rst44 
Sync 

CCU Logic ----, 
I 
I 
I 

W1R2 
Output Inst 
11 CD Time 

TO+T1 

CCU Clock 

A 

COOOl 

II Time of Output Inst. 

1-0 Reg Adr Bus 

Sample Output Data 

Scanner Clock 

Gate Output Reg 

TO 
Sample Output Data 

Storage* Output Timings 

A I B I C I 0 I A I B I C I 0 I A I B I C I 0 I 

INon Output Inst! 

x~ ______ ~x~ ______ ~ 

-M21 M22 M23 W2 RI MI WI' R2 M21 M22 M23 W2 

I-+--ccu ~I. CSB ~I 
Time Time -Latched 1-0 Adr Bits 4-7 _____________________ _ 

Output Register 

Sync Latch 
IX'44' - X'47') 

Output 
IX'45' - X'47') 

ICWWrite 
Upper Scan Limit Latches 

____ ~x~ ___ c_o_nt_en_ts_o_fG_a_n_.r_al_R~eg~iS_m_rR ____ _ 

Start of 
CSB 

CCU Time 

*The scanner sets the sync latch whenever the 
scanner decodes an Output X'4l' thru X'4F' 
instruction. When set, the sync latch allows 
the scanner to execute the Output X'4X' 
instruction the next CCU time. 

Output 43 43-47 

Output 44 

Output 45 

Output 46 

Output 47 

Wl 

Output 43-47 

2nd Half Delayed lTl-T2} 

CCU 

A 

TA921 

o 

,-- - - Control Logic -- -- -- --, 

I A 1 in output reg posi- r-R-e-g-e-ne-r-at-io-n"oL.f-a-ss-o-c-ia-ted--' I 
I tion resets tha associated ICW bits inhibited. A 1 in ~ 

I ICW bit by inhibiting :!:a\r:J ISewets tb~: 'T A73l, PG I 
regeneration ITA 121> I 

TA741 , TA7511 

L __ - _____ ~-- ___ I- _---1 
Write 

I----~--------------X --------------- X -----X ..... ---... I· ;.;0 ______ i~ ___ 1~5~~16~ ________________________ ~_L_ ____ 4~5~2~ 

ICW LOCAL STORE (See Notel 

CSB Time 
Buffer .. I _..-. 
Address X 
Register 

Parity Error 

Fetch OR .----4 A 
Buffer R1T2 

TA921 

PC 

95 

Not CSB 
Disable Lth 

Reset Level 1 

Note: The 3705-80 contains only 32 lew local store locations_ 
Therefore, only 32 of the 96 available scan addresses are used. 

BAR Error 

FL 

TB131 

• R1T3 
X , 

ICWWORK REGISTER 

See B-13O 
ILine Adr Bus Check} 

TA511 

TA511 

(~ (~ 

OUTPUT X'44' (lew 
0-3,5-15} 

(- (' C 
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OUTPUT X'45' (lew 16-23) 
Output X'45' is used to set the bits of the line control 
definer (LCD) and the primary control field (PCF) in the 
ICW. The interface address in the attachment buffer address 
register (ABAR) selects the scanner and ICW associated with 
this address. 

This page shows the implementation of Output X'45' within 
the type 2 scanner. When the scanner decodes Output 

Storage* Output Timings 

CCU Clock IAlslClolAlslClolAlslClol 
II Time of Output Inst. 

1-0 Reg Adr Sus 

Semple Output Data 

Scanner Clock 

Gate Output Reg 

Latched 1-0 Adr Sit. 4-7 

Output Register 

Syn~ Latch 
(X'44' - X'47') 

Output 
(X'45' - X'47') 

ICWWrite 
Upper SCan Limit Latches 

t") \ : 0 

(Non Output Insd 

X,-__ ~X'-__ --' -M21 M22 M23 W2 RI MI WI' R2 M21 M22 M23 W2 

~CCU _14 css -I 
Time Time -

____________ ~x~ _____ ~_n_te_n_t._O_fG_e_ne_~ ____ R_eg_i.u_r_R ____________ __ 

t~""i ") CD r~i 
I:, ' '\.,j) ~ J; 

...J 

X'45', the scanner gates the contents of the general register 
specified by the R field into the output register. The 
scanner then gates the contents of output register positions 
1.0 through 1.7 to the control logic. The control logic in
hibits the regeneration of old ICW bit positions 16 through 
23, and sets a 1 in the new ICW bit when the associated 
output register position contains a 1. ICW positions 0-15 
and 24-45 are not changed. The control logic generates new 
parity. 

Output 43 

Output 4$4 

Output 45 

Output 46 

Output 47 

OR 

LCD Bit 0 PCF Bit 0 
Unused Bits 

II !~ 
LCD Bit 1 PCF Bit 1 

LCD Bit 2 PCF Bit 2 i! 

"".0",.",." CC" bO"'bm 
r-----~--~----------------------------X 

I 

I 0.0 I 0.1 I 0.21 0.31 0.41 0.51 0.61 0.71 1.0 1 1.1 11.211.311.4 1.511 .611 .7 

GENERAL 
REGISTER 

OUTPUT 
REGISTER 

TA921 r-1I~-, ___ ~ _________________ ~ _________________________________ O~ut~P~u~t~16~t~O~2~3~ _______________________ ..... ! TB051 

*The scanner sets the sync latch whenever the 
scanner decodes an Output X'41' thru X'4F' 
instruction, When set, the sync latch allows 
the scanner to execute the Output X'4X' 
instruction the next CCU time, 

~ () /~ ('" \ "J ' . ) 
\ ',I '-.),; "-..,,_.Y ~ ...... j'" 

Output 43 

Output 44 

Output 45 

Output 46 

Output 47 

Output 
43-47 

OR 

Output 43-47 

W1 

2nd Half Delayed (T1-T2) 

CCU 
Time 

I 

A 

TA921 

o 

CSB 
Buffer 
Address 
Register 

X .... _ 

95 

PC 

~n~ Logic- - - - ----- -- -- -- --l 
~------~------~ Regeneration of old ICW I 

bits inhibited. A 1 in the 

I output register position ~ 
sets the associated new G 
ICWbit (TA111, TA811) P 

,Lf---- ------J---J 
~te X 

o I ,. ,. I 23 ~ 1--4-.1 
ICW LOCAL STORE (See Note) 

Note: The 3705-80 contains only 32 ICW local store-.locations. 
Therefore, only 32 of the 96 available scan addresses are used. 

I R1T3 
X 

I 
ICW WORK REGISTER 

TA511 

TA511 

NotCSB 
Disable Lth BAR Error 

Fetch OR 1--------1 1----------; 
,A FL 

See B-130 
Buffer Reset Level 1 (Line Adr Bus Check) 

TA921 TB131 

{"to (~ (,,";'1 r~ i/'~ "~ i""} (')I (.~ ~ r1l ,~ ~) i,j) ( /j J < ;j \ : \.-J \,,)1/ '-.Y' "-)/ \.<:. ...... ~_ ,·'t ",-p "",)1 \~ " "-.P ~ '--

OUTPUT X'45' (lCW 
16-23) 

,r~ 
'. J 
\.~,-;J' 
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OUTPUT X'46' (lew 24-33) 
Output X'46' is used to set the bits of the serial data field 
(SDF) and the NRZI control bit in the ICW. The interface 
address in the attachment buffer address register (ABAR) 
selects the scanner and ICW associated with this address. 

This page shows the implementation of Output X'46' with
in the type 2 scanner. When the scanner decodes Output 
X'46', the scanner gates the contents of the general register 

Sel 

CSB Sel 0 = 0 csa 

CSB Sel1 = 0 
T3 

W2R1 

( 

specified by the R field into the output register. The 
scanner then gates the contents of output register positions 
0.0 and 0.6 through 1.7 to the control logic. The control 
logic inhibits the regeneration of old ICW bit positions 24 
through 33 and 44 and sets a 1 in the new ICW bit when 
the associated output register position contains a 1. I CW 
positions 0 through 23, 34 through 44, and 45 are not 
changed. Control logic generates new parity. 

End of 
CSB 

Output 43 

Output 44 

Output 45 

Output 46 

Output 47 

( 

OR 

TA921 

( 

Set NRZI Control 
(lCW bit 44) 

( ( 

SDF Bit 0 

SDF Bit 1 

SDF Bit 2 

I ccu'~L~ rG_a_t_e_O_u_t~pu_t_R~e~g~ _____________ 1 
I 

1 0 .0 I 0.1 I 0.2 I 0.31 0.41 0.51 0.61 0 .7 1 1.0 I 1.1 

(0 

SDF Bit 5 

SDF Bit 6 
SDF Bit 7 

1.2 
11.31 1.41 

1.5 
1 1.6 11.1 I 

GENERAL 
REGISTER 

OUTPUT 
REGISTER 

1-0 Reg Adr Bus 0-7, P 
Output 
46 

Output 
46 

Output 24 To 33 T I TB051 

X X 
.... ------.. DecodeJ-----I 

Output 46 Sync ~~ __________ --~ ________ ~A FL 

Out Good ,Parity 
FL 

TA911 
Short POR 

OR Rst46 
Sync 

TA921 

Output Inst 

11 CD Time 

TO+T1 

CCU Logic 

Sample Output Data 

-l 
I 
I 
I 

W1R2 

TO 

ca001 I 

Storage* Output Timings 

CCU Clock AIBICIO\A\B\CloIA\Blclo\ 

11 Time of Output In.t. ~~:;;;~==~IN~o~n~O~ut~pu~t~ln~.t~)==)c===:J 
I.() Reg Adr Bu. =::::J X'--___ ~'i"" ___ ----' 

Sample Output Data -
Scanner Clock M21 M22 M23 W2 R1 M1 W1' R2 M21 M22 M23 W2 

t.-CCU .. I ... CSB .. I 
Time Time 

Gate Output Reg -Latched I'() Adr Bit. 4·7 _____ .... ______________ • 

Output Register 

Sync Latch 
IX·44' - X'47') 

Output 
IX'45~ - X'47') 

____ -Jx~ ___ c_on_~_n_ts_of_G_e_ne_ra_I_Reg~ist_er_R ____ __ 

ICWWrite _____________________ _ 

Upper Scan Limit Letches 

Start of 
CSB 

*The scanner sets the sync latch whenever the 
scanner decodes an Output X'41' thru X'4F' 
instruction. When set, the. sync latch allows 
the scanner to execute the Output X'4X' 
instruction the next CCU time. 

Output 43 

Output 44 

Output 45 

Output 46 

Output 47 

Output 
43-47 

OR 

Output 43-47 

W1 

2nd Half Delayed (T1-T2) 

CCU 
Time 

CSB 
Buffer 

X Address 
Register 

PC 

Parity Error 

A 

0 

95 

NRZI Control (lCW 44) 

reo-;ro-I -- - ---, 

I Logic Regeneration of old ICW I 
I bits inhibited. A 1 in the 

output regist~r position I 
\ sets the associated new ~ LJ ___ I:bit (TA231, TA27~ 3 __ PG

ltJ 
Write --. =J t-, 

~-I 23~ ~ I II! 0 

131 

TA511 

TA511 

ICW LOCAL STORE (See Note) 

Note: The 3705-80 contains only 32 ICW local store locations. 
Therefore, only 32 of the 96 available scan addresses are used. 

I R1T3 

X 

I 
ICWWORK REGISTER 

Not CSB BAR Error 
See B-130 Disable Lth 
(Line Adr Bus Check) 

1-------------& A F L A Fetch 
Buffer ,R1T2 Reset Level 1 

TA921 TB131 

(' 

OUTPUT X'46' (lCW 
24-331 

( 
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STORAGE TIMING OUTPUT X'44',X'45', 
X'46', and X'47' 
Storage timings for Output instructions X'44~ through 
X'47' are shown on this page. 

Storage* Output Timings 

CCU Clock A I B I C I 0 I A I B I C I 0 I A I B I C I 0 I 
11 Time of Output Inst. (Non Output Insd 

1-0 Reg Adr Bus 

Sample Output Data -Scanner Clock M21 M22 M23 W2 R1 M1 W1' R2 M21 M22 M23 W2 

~CCU ~I~ CSB .-1 
Time Time 

Gate Output Reg -Latched 1-0 Adr Bits 4-7 

Output Register ____________ J)(~ _____ C_o_n_te_n_t_s_Of_G __ en_e_ra_I_R_e_gi_SW __ r_R __________ __ 

Sync Latch 
(X'44' - X'47') 

Output 
(X'4S' - X'47') 

ICWWrite 
Upper Scan Limit Latches 

·The scanner sets the sync latch whenever the scanner decodes an Output X'41' 
thru X'4F' instruction. When set, the sync latch allows the scanner to execute 
the Output X'4X' instruction the next CCU time. 

,",""'" /,-" ''''""\' l .:) \, jJ \.)J "'-/ 

,-f""'" 
~ j, 

STORAGE T1MING 
OUTPUT X'44'-X'47' INSTRUCTIONS 8-201 
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OUTPUT X'47' (lew 34-37 AND 39-43) 
Output X'47' is used to set the L2 interrupt pending bit 
and priority bits in the lew. The interface address in the 
attachment buffer address register (ABAR) selects the 
scanner and lew associated with this .address. 

Output X'47' is used to set the ones counter bits and the 
last line state bit for diagnostic purposes. 

This page shows the implementation of Output X'47' with
in the type 2 scanner. When the scanner decodes Output 

CSB Sel 0 = 0 

CSB Sel1 = 0 

Sel 
CSB 

Output 47 1-0 Reg Adr Bus 0-7. P ... ,..------1 Decodet--~ 
Out Good Parity 

TA911 

( 

T3 

W2R1 

FL 

( ( ( (-

X'47', the scanner gates the contents of the general register 
specified by the R field into the output register. The 
scanner then gates the contents of output register positions 
0.6 through 1.7 to the control logic. The control logic 
inhibits the regeneration of old lew bit positions 34 
through 37, and 39 through 43. The control logic sets a 
1 in the new lew bit when the associated output register 
position contains a 1. lew positions a through 33,38, 
and 44-45 are not changed. The control logic generates 
new parity. 

( 

Unused Bits 

Ones Counter Bit 0 

Ones Counter Bit 1 

Ones Counter Bit 2 
Last Li ne State 

Not used 
Must Be O-Reserved for RPQ 

Must Be O-Reserved 

CCU:lo.l~ I 

~ENERAL 
REGISTER 

Output 43 

Output 44 

Output 45 

Output 46 

Output 47 

'~Outbus 
Gate Output Reg 

OR 1-----......;..---.::----------------------- X 

End of 
CSB 

Output 47 

A FL 
Short POR 

OR Rst 47 
Sync 

TA921 

Output 34 To 43 

Output 
Output 43 43-47 

Output 44 

I 0.0 ! 0.1 ! 0.2 

• 
! 0.3! 0.4! o.S! 0.6! 0.7! 1.0 I 1.1 1.2 1,.3 11.41 1.5 1,.6 1 1.7 OUTPUT 

REGISTER 

I TB051 
X 

r:----- ----- -, 
Control I Logic Regeneration of old ICW I 

TA921 TA921 Output 45 
OR 

bits inhibited. A 1 in the I 
I output register position ~G' 

Output Inst 

11 CD Time 

TO+T1 
A 

CCU Logic 

Sample Output Data 

-, 
I 
I 
I 

W1R2 

TO 

CQOO1 

Storage* Output Timings 

CCUClock IAIBIClolAIBIClolAIBlclol 

II Time 01 Output Inst. 

I.o Reg Adr Bu. 

Sample Output Data 

Scanner Clock 

Gate Output Reg 

M21 M22 
-

M23 W2 

-
(Non Output Insd 

x'-___ J'\)( ___ ~ 

Rl Ml WI' R2 M21 M22 M23 W2 

~CCU 
Time 

~14 CSB ~I 
Time 

Latched I.oMr Bit. 4·7 ___________________ _ 

Output Regilter 

Sync Latch 
(X'44' - X'47') 

Output 
(X'45' - X'47') 

ICWWrita 
Uppar Scan Limit Latches 

________ ~x~ ___ ~_n_~_nt_.M_G_.n_er_al_R_eg~i._~_rR ____ _ 

Start of 
CSB 

*The scanner sets the sync latch whenever the 
scanner decodes an Output X'41' thru X'4F' 
instruction. When set, the sync latch allows 
the scanner to execute the Output X'4X' 
instruction the next CCU time. 

Output 46 
Output 47 

Parity Error 

Fetch OR I-----t 
Buffer R1T2 

TA921 

A 

sets the associated new I I ICWbit (TA641 , TB021). 

Lf---- --r-~ 'J\ 
....... ....;.;..;.;..;;;...-------x x--x--x X-X 

....;.. ________ ...IIL-__ ~33 34 I 37 ~ 39 I 43 44145~ 

NotCSB 
Disable Lth 

Reset Level 1 

ICW LOCAL STORE (See Note) 

Note: The 3705-80 contains only 32 lew local store locations. 
Therefore, only 32 of the 96 available scan addresses are used. 

• R1T3 
X • 

ICW WORK REGISTER 

BAR Error 

FL See B-13O 
(Line Adr Bus Check) 

TB131 

TA511 

TA511 

OUTPUT X'47' (ICW34-37 
AND 39-43) 

(~ ( 

8-21-0 



SCAN ADDRESSING DATA FLOW 

See B-230 for de.scription 

Z Sus from CCU 

Note 21" 
'::i\ 

1 Scan Counter 

See B-240 for, 
scan C,ounter detai Is 

1 

LIB Interface Address 

Sub cntlReg 1 = 1 
If Scan Counter X X 
interface adr = E or F, 

X X X 

force bit positions 0 0 0 0 0 0 
as shown. 

Sub cntl Reg 2 = 1 
If Scan Counter intf adr X X X X 0 X 
= Cor D, 
force bit positions 0 0 0 0 0 
as shown. 

Sub Cntl Reg 3 = 1 
If Scan Counter intf adr X X X X 0 X 
= A or B, 
force bit positions 0 0 0 0 0 
as shown. 

Sub Cntl Reg 4 = 1 
If Scan Counter intf X 
adr. = 8 or9, 

X X X 0 0 X 

force bit positions 0 0 0 0 
as shown. 

X = don't care bit 

Any scan counter output that does not match the substitu-
tion configuration for the associated substitution control register 
is not modified. 

Notes: 
1. C01 steps ellerv 2,0 microseconds. 

o n 
\.j a o o o o 

ATTACHMENT I TYPE 2 
BASE COMMUNICATION 
, SCANNER 

; I 
I 

Byte 1, bit 6 
position on bus 

CCU Outbus 

I 
X Output X'42' 

",_"iiIiI~ Upper 
Scan Limit 
Latches 

~_L----' TB041 

I 
X Not R1 time 

X Output X'41' I Bit 0 Bit 1 Scan I 
1.2, ! 2 3 

I 
. XCOT2 

2 I 3 

10 + P 

Remarks 

Substitution 
Configuration 
(intf adr = E or F 

Modified 
adr = 020 

Substitution 
Configuration 
(jntf adr = Cor D 

Modified 
adr = 022 
Substitution 
Configuration 
(intf adr = A or B 

Modified 
adr = 024 

Substitution 
Configuration 
(jntf adr = 8 or 9) 

Modified 
adr = 026 

o 

1.5 

4 

4 

0 0 
1 0 
1 1 
0 1 

Pre Substitution 
Control I Register 

CXOO6 

Substitution I 
Control 
Register 

I CX006 

':l:::; 

I .::::: 

I Line Address Bus 

SCAN ADDRESS TIMINGS 

Attachment Base Clock I 
Timing Pulses 

Scanner Clock 

Scan Count 

Line Address Bus 

LI Band Adr Select 

Local Store { 
Address 

Read ICW 

Write ICW 
Control in B 
(every cycle) 

Co 

R1 

96 
48 
16 
8 

3 

C1 

M1 

CCU Time 

Legend: Contents changes value 

---.t~-

C2 C3 

W1 R2 

"'1--

.L.. __ ......... _ Contents of Counter, Bus, or Select Lines. 

2. A and B select respectille L/Bs. C, D, E, and F do not select LlBs or ICWs. 

o o () o o o 

4 

C4 

M21 

o 

SCAN ADDRESSING DATA FLOW 8-220 
LIB select A, B 

.. ______________ } To LIB 

See B-230 for details 
on'scan limit modification 

5 

(Scan Addressing) 

C5 C6 C7 

'M22 M23 W2 I 
CSB Time :1 

Only at: 
• Gated bit service _ 
• Disable or select LIB reset 
• CSB yvants a priority register 

3. This bit must always be zero for the 3705-80. 

o o o o :),. , . , 

\... 

CSB 
time 

o 
o .~ I 
o ICW 

Local 
6 Store 

31 TA511 

The 3705-80 
contains only 32 
ICW local store 
locations. Therefore, 
only 32 of the 96 
available scan 
addresses are used . • X~~ 

X Write 

TA511 jii _____ • ____ From 

o o o 

LIB 

7 
For details on LIB 
control lines see 
B-260 p.?:;>" 

LI B Control Lines .>' 

{ To j LIB 
CSB Data Out 1-7 

o o r 
\. ~ 
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SCAN ADDRESSING 
Description for B-220. The numbers refer to corresponding 
numbers on the data flow. 

1 Scan Counter 
The sean counter runs continuously, stepping through 96 
different states. See B-240 for details on the scan counter 
positions and sequence of interface address outputs. 

If the scan counter output is not modified, the type 2 
scanner scans 96 different interface addresses in a period of 
192 microseconds. Without modification, the scanner 
can not handle line speeds higher than 4,800 bps without 
the possibility of undetected bit overrun/underrun 
conditions. 

Two modifications can be made to the scan counter output 
to allow the scanner to handle line speeds of up to 57,600 
bps:.. These modifications are made in conjunction with the 
substitution control register and the upper scan limit 
latches. 

2 Address Substitution 
The bit configuration in the substitution control register 
determines how the scan counter output is modified. The 
chart on B-220 shows which scan counter bit positions are 
modified for each substitution control register position. 
This modification causes certain fixed interface addresses 
assigned to line interface base (LIB) position A to be sub
stituted on the line address bus for certain normal scan 
counter output states. When operating in this manner, the 
type 2 scanner is forced to scan the fixed address, or 
addresses, with an effective scan period of 16.0 micro
seconds. This is because address substitution occurs every 
eighth time the scan counter changes state (see B-240 for 
the scan counter sequence). This allows the fixed address, 
or addresses, in each scanner to handle line speeds up to 
57,600 bps, independent of the state of the upper scan 
limit latches in the scanner. 

The following table shows which addresses are substituted, 
and which addresses are not scanned as a result of that sub
stitution when the different substitution control register 
bits are on. 

( (- (-_. 

Substi- Fixed Address Sub- Addresses Not Scanned 
tution stituted in the Type 2 in the Type 2 Scanner 
Ctrl Scanner If Substitution If Substitution Ctrl Reg 
Reg Bit Ctrl Reg Bit is ON Bit is ON 

1 Adr 0 in LI B position A Adr E and F in LIB 
positions A-F (See Notel 

2 Adr 2 in LI B position A Adr C and D in LIB 
positions A-F (See Notel 

3 Adr 4 in LI B position A Adr A and B in LIB 
positions A-F (See Notel 

4 Adr 6 in LI B position A Adr 8 and 9 in LIB 
positions A-F (See Notel 

Note: A and B select respective LlBs. C, D, E, and F do not select 
LlBs or ICWs. 

3 Line Address Bus 
Ten address bits plus a parity bit are on the line address 
bus, but for scan addressing, eSB sel 0 and eSB sel 1 are 
ignored. Parity is generated over the eight bit address on 
line address bus positions 2-9. 

4 Upper Scan Limit Modification 
The type 2 scanner has two upper scan limit latches. 
The scanner modifies the address on the line address bus 
according to the state of its upper scan limit latches. See 
the chart to the right for the actual line address bit positions 
modified by the four states of the upper scan limit latches. 
The line address bus output may be modified in some form 
as shown in the chart. 

If the scan counter output is not modified by address sub
stitution, the four states of the upper scan limit latches 
create the following effective scan periods: 

3705-80 

Number of 
Number of times each 1.0 usec 

Upper Actual Interfaces Interface is Cycle Time 
Scan Scan actually scanned in Effective 
Limit Counter scanned by Scan Counter Scan 
State Period Scanner Period Period 

00 192 usee 96 1 *192 usee 
10 192 usee 48 2 96 usee 
11 192 usee 16 6 32 usee 
01 192 usee 8 12 16 usee 

*The effective scan period is for 96 addresses since the 
attachment base steps through 96 addresses. 

5 LIB Select and Address Select 
Every 2.0 microseconds, the scanner selects a line interface, 
or auto call interface, by sending the modified line address 
bus output to the LIB and interface by means of the LIB 
select and address select lines. 

(- (-- (-

6 ICW Local Store 
The type 2 scanner contains a local store array that con
tains 32 addressable interface control words (leW). Each 
lew contains 46 bits plus 2 parity bits. A distinct lew is 
associated with each line interface, or autocall unit inter
face, attached to the scanner through a LIB. See chart on 
B-250 for the relationships between the modified line 
address bus output, lew array selection, and interface 
address selected for the scanner. 

See B-220 for scan address timings to read out and write 
into the lew associated with the selected interface address. 
eSB time gates the address to the local store, and the con
tents of the selected lew are placed in the lew work reg
ister at R2T2 time. The scanner control logic examines 
the contents of this lew and the 'control in B' status. 

(- (-

When a hardware interface bit service or a program service 
level 2 interrupt is required, the lew contents are modified 
and written back into the local store at W2T1T2 time. If 
the lew contents are not modified, they normally are not 
written into the local store array because the original con
tents are not destroyed during read-out. 

7 LI B Control 
The scanner control logic sends a 'control in B' signal to the 
selected interface which gates the status of certain data com
munications equipment lines and certain latches in the inter
face hardware back to the scanner. See B-260 for details. 

UPPER SCAN LIMIT MODIFICATION OF LINE ADDRESS BUS 

(Note) Address Bit Positions Interface 
Upper Scan 

Position Lines Selected 
Limit A,B, Aor Bor Cor 8 4 2 1 orC D E F (See Note) 

00 Line adr bus I- 1 _ ~+-~+-~+- +-1-+-1-+ -~+-
Sel A, B,or C 

(96linesl ~----Local store adr 0 Adr sel y 

Line addr bus ,...0 _ -.-~+--. - .-~+-~.-1-. - Sel D, E,or F 1------
Local store adr 1 Adr sel y 

10 Line adr bus X -i I- .--i -- .-~.-~+-~.- A,B,orC 
1------'-

(48 lines I Local store adr 0 Adr sel y 

11 Line adr bus _X _ _ X_ I-X _ _ X _ -.-~~-1-.-~~- Sel A 
(16linesl 

1------
Local store adr 0 1 0 0 Adr sel y 

01 Line adr bus I- X _ _ X_ I-X _ _ X_ 1 _ ~+-~~- i-X_ Sel A 
(alinesl ~----Local store adr 0 1 0 0 0 1 Adr sel y 

Line adr bus + X + X + ~ + X +0 + + + + +: ~ Sel A ~ocal s;;e adr 0 1 0 0 0 0 Adr sel y 

t indicates no modification 

X indicates don't care 

Upper scan limit = 01 forces this 
interface line selection sequence if 
address substitution Ms not modi
fied the scan counter sequence. 

Modified Line Line Selected 

~.;...,..~....-_.---l within 
LIB A 

o 

o 
2 

4 

6 

3 

5 

7 

Modification 
Performed 
(See Note) 

Invert 'A, B, or C' bit 

Invert 'A, B, or C' bit 

Force' A, B, or C' bit to 0 

Force bit' A or D' to 1 
and 'A, B, or C', 'B or E', 
'C or F' to O. 

If bit a = 1 , force it to 0 and 
force bit 1 to 1 . 

If bit 8 = 0, do not modify 
it, but force bit 1 to O. 

In both cases, force bit 'A or 
D'to 1 and 'A, B, or C', 
'B or E', 'C or F' to O. 

SCAN ADDRESSING 8-230 

( 
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SCAN COUNTER 
• Stepped every 2.0 microseconds at C01 time (see B-220). 
• There are 96 different states-one for each interface ad

dress in the communication scanner. Although 96 
addresses are scanned, only the first 32 addresses (00-31) 
are used in the 3705-80. 

• The relationship of the output state of the scan counter 
with respect to the line address bus bit positions is 
shown in the chart. 

Position 'A, B, or C' - A one indicates A, B, or C is 
selected. 

Position 'A or D' 

Position 'B or E' 

Position 'C or F' 

A zero indicates D, E, or F is 
selected. 

A one selects A if position 
'A, B, or C' is a one, or D if 
position 'A, B, or C' is a zero. 

A one selects B if position 
'A, B, or C' is a one, or E if 
position 'A, B, or C' is a zero. 

A one selects C if position 
'A, B, or C' is a one, or F if 
position 'A, B, or C' is a zero. 

Only one position from among 'A or D', 'B or E', 
and 'C or F', can be active at a time. 

These four positions define the selection of A 
through F. C, D, E, and F do not select LlBs or ICWs. 
However, A and B do select respective LI Bs. 

Positions 8, 4, 2, 1 form the hex representation for 
the line address within the selected LIB. 

• The scan counter generates interface addresses in the se
quence shown in the chart. The LlBs are selected in 
sequence-however, the even interface addresses within 
each LIB are generated consecutively, followed by the 
odd interface addresses. 

0 0 0 0 0 0 0 ,," 

SEQUENCE OF INTERFACE ADDRESSES GENERATED BY SCAN COUNTER 

Scan Counter Bit Positions 

Interface A,B, LIB 
Address (Hex)' orC AorD BorE CorF 8 4 2 1 Selected 

Interface line 
LIB Address 

within selected LIB 

0.20. 1 1 0. 0. 0. 0. 0. 0. A 

0.22 1 1 0. 0. 0. 0. 1 0. 

0.24 1 1 0. 0. 0. 1 0. 0. 

0.26 1 1 0. 0. 0. 1 1 0. 

0.28 1 1 0. 0. 1 0. 0. 0. 

Q2A 1 1 0. 0. 1 0. 1 0. 

Q2C 1 1 0. 0. 1 1 0. 0. 

Q2E 1 1 0. 0. 1 1 1 0. 

0.21 1 1 0. 0. 0. 0. 0. 1 

0.23 1 1 0. 0. 0. 0. 1 1 

0.25 1 1 0. 0. 0. 1 0. 1 

0.27 1 1 0. 0. 0. 1 1 1 

0.29 1 1 0. 0. 1 0. 0. 1 

Q2B 1 1 0. 0. 1 0. 1 1 

Q2D 1 1 0. 0. 1 1 0. 1 

Q2F 1 1 0. 0. 1 1 1 1 A 

0.30. 1 0. 1 0. 0. 0. 0. 0. B , + + + + Even lines then odd lines + 
Q3F 1 0. 1 0. 1 1 1 1 B 

0.40. 1 0. 0. 1 0. 0. 0. 0. , , , t 1 Even lines then odd lines 

Q4F 1 0. 0. 1 1 1 1 1 

0.50. 0. 1 0. 0. 0. 0. 0. 0. 

+ t t + t Even lines then odd lines 

Q5F 0. 1 0. 0. 1 1 1 1 

0.60. 0. 0. 1 0. 0. 0. 0. 0. 

+ + t + + Even lines then odd lines 

Q6F 0. 0. 1 0. 1 1 1 1 

0.70. 0. 0. 0. 1 0. 0. 0. 0. 

+ t + T + Even lines then odd lines 

07F 0. 0. 0. 1 1 1 1 1 

~ 0 n 0 0 0 0 0 0 0 0 0 0 1",.-,) \ '\ .' .', 
\'-..J ~y \. .' 

i 

-- ~---~----- '-~' ----- -----------------

SCAN COUNTER 8-240 

Interface 
Line 
Selected 

0. 

2 

4 

6 

8 

A 

C 

E 

1 

3 

5 

7 

9 

B 

D 

F 

0. 

t 
F 

0 n; 0 0 0 0 0 ,0 0 0 0 0 r" 
\....J> \ j 
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SCAN ADDRESSING EXAMPLES 

Address Positions (See Note) 
Interface Lines 

Position 
A, B'I A orl B orl Cor I 8 I I 2 I Selected 
orC D E F 4 1 

EXAMPLE 1: All SUbstitution Ctrl Registers = 0, Upper Scan Limit = 00 (S6Iines) 

Scan Counter 1 1 0 0 0 1 1 1 
1--- ---,- - - - - - -- - - ---,-

Line Address Bus 1 1 0 0 0 1 1 1 f--------- - - -- -- - - - -- ------
Modified Local Store Adr 0 1 0 0 0 1 1 1 Sel LIB A 

Adr sel7 

EXAMPLE 2: Substitution Ctrl Reg Bit 1 = " Upper Scan Limit = 11 (16 lines) 

Scan Counter 1 1 0 0 1 1 1 0 
~--- -- - - - - - - ------

Line Address Bus 1 1 0 0 0 0 0 0 
f--- --- - - - - - - - - ------

Modified Local Store Adr 0 1 0 0 0 0 0 0 Sel LIB A 
Adr sel 0 

EXAMPLE 3: Substitution Ctrl Reg Bit 4 = " Upper Scan Limit = 00 (S6Iines) 

Scan Counter 0 0 0 1 1 0 0 1 ----- - - - - - - -- -- - ------
Line Address Bus 1 1 0 0 0 1 1 0 ----- - - - - - - -- - - ----
Modified Local Store Adr 0 1 0 0 0 1 t 0 LI B sel 1.fntf 1 

Adr sel 6-intf 1 & 2 

EXAMPLE 4: Substitution Ctrl Reg Bit 2 = 1, Upper Scan Limit = 01 (8 lines) 

Scan Counter 1 1 0 0 1 0 0 0 ------ - - -- -- - -- -- -- ------
Line Address Bus 1 1 0 0 1 0 0 0 --- --- - - - - - -- -- - ----
Modified Local Store Adr 0 1 0 0 0 0 0 1 Sel LIB A 

Adr sel1 

EXAMPLE 5: Substitution Ctrl Reg Bit 3 = " Upper Scan Limit = 10 (48 lines) 

Scan Counter 0 1 0 0 1 1 1 0 ------- - - -- -- - - - - ------
Line Address Bus 0 1 0 0 1 1 1 0 ------ - - -- - - -- - -- ------
Modified Local Store Adr 0 1 0 0 1 1 1 0 Sel LIB A 

Adr sel E 

EXAMPLE 6: All Substitution etrl Registers = 0, Upper Scan Limits = 01 (8 lines) 

Scan Counter 0 0 0 1 0 1 1 1 f------- - -- -- -- -- - - - 1---- ----
Line Address Bus 0 0 0 1 0 1 1 1 
~-------,- - - -- -- - - - - ------
Modified Local Store Adr 0 1 0 0 0 1 t 0 Sel LIB A 

Adr sel6 

Note: A and B selective respective LIBs. C, D, E, and F do not select LlBs or ICWs. 

(-

ICWLocal 
Store Adr 
Selected 

---
--

027 

CD 

--
----

020 

-- --
-- -

026 

(3) 

----
--

021 

-- --
-- -

02E 

-- --
- --

026 

® 

(- (- (~ (- (-- (- ( (~ (, (, (-' (' ( (-- ( (-- (~ (, ( 

ICW LOCAL STORE/SELECTED INTERFACE ADDRESS RELATIONSHIP TO SCAN ADDRESSING 

Modified Line Address Bus Positions (See Note) 

Modification 
Performed 

See B·240 --- --
No Adr Substitution ------
Upper Scan Limit 

See 8-240 ----- --
Adr Substitution ------
Upper Scan Limit 

See B·240 -- -- ---
Adr Substitution -----
UPP8r Scan Limit 

See 8·240 --- --
No Adr Substitution ------
Upper Scan Limit 

See B·240 -------
No Adr Substitution ------
No Upper Scan Limit 

See B·240 ---- --,-
No Adr Substitution ---- ---
Upper Scan Limit 

I A,B, 
or C 

I 

LS 
LIB 

Sel = 1 
Aor D 

Sel = 1 
B or E 

LS 
LIB 

Sel LS 
LIB Cor F = 1 

Sel = 1 
AorD 

LS 
LIB 

Sel = 1 
Bor E 

LS 
LIB 

Sel = 1 
Cor F 

LS 
LIB 

I Aor I B or I Cor I D E F 
, 

ICW Local Store 

en en 
~ ~ 
2 2 
CIO --- --- ---

... 
0) 

LlB·A 

f 0 

"- LlB·B 

LlB·C 

LlB'D 

1 

LlB·E 

LIB·F 

o ICW Positions 

These addresses do not appear as such during scan addressing; but are seen In 
ABAR durifl9 a program level 2 interrupt as shown on B·330. ' 

8 I 4 I 
y 

Line Within 

~ 50":':' ~~ en 

" » 
2 2 

--- -- ----
~ 

CD 
0) 

---

----

---

---

---

---
47 

2 I 1 I 
I 

Interface Address Selected 

Scan Communication Scanner 

Counter #1 

020 020 

Q) 
027 027 ---- -------------
028 028 

02F 02F 

030 030 

03F 03F 

040 

04F 
050 

05F 

060 

06F 

070 

07F 

SCAN ADDRESSING EXAMPLES 

~- ~-

( (- ( 

8·250 
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DATA IN/OUT-LIB TO SCANNER 
(PART 1 OF 2) 

See B-270 for description of numbered control circuits 

Control In A (Interface string) 

• Set Mode 4 
• Disable (PCF X'F') 

• CSB Disable 
(see 8-170) 

Control Out A (Interface String) 

• Select LIB Reset 
~~~ 3 

Late Sample 
R2T1 

2 
Early Sample 

W1T3 

Data In (1-7) 

B Data Register 

TA331 

All 7 Data In lines 
checked for feedback error 

OR 

SCANNER LIB 

Diag Mode 

Data Terminal Ready 
PH 

Sync Mode 

External Clock 
PH 

Data Rate Select 
PH 

OSC Sel Bit 1 
PH 

OSC Sel Bit 2 
Sel Line X. PH 

A Register 

Data In (1-7) 

r;';":;';--f. Force X'F' in LCD 
• Inhibit Set of SCF 1 (svc req) 

Sel Line X 

Clear To Send 

Ring Indicator 

Data Set Ready 

Rcv Line Signal Detector. 

SCANNER Rec Data Buffer 
Diag Mode 
Bit Svc Request 

X 

I 
X 

I 
X 

I 
X 

I 
X 

I 
X 

I 
X 

. Control In B (I nterface str i ng) 

Control In B L TH 
(every Scan cycle) 

1 

Xmit Mode [Transmit PCF 8,9,A,B, C, orlD(Not Tag or SDLC)) 

New Sync (When in BSC or SDLC and PCF State A) Note 

Request To Send (Transmit PCF 8,9,A,B,D, or (C and Not Tag) 

Send Data 

Control Out B (Interface String) 

6 

LINE INTERFACE 

Rcv Data Space 3 --------X 
B Register I 4 

4 Xmit Mode 
r-~" PH I-"';";;';~=::::"--X 

,--~N.:..:e~w:..s:..:y:..n.:..:c...;,.. __ 1 5 
r X . • Transmit Bit SVC 

• Dial Bit SVC 

Data Out (1-7) 

(When in Dial PCF States 4,5, or 8) 2:------------------·-... ----11(:---+ __ Request To'Send ! 6-

• CSB Diiable 

• Select LIB Reset 
(see 8-170) 

• Disable (PCF X'F') 
(see B-170) 

o o o o 

(When in Dial PCF State 8) 

(When in Dial PCF State 8) 

(When in Dial PCF State 8) 

(When in Dial PCF State 8) 

(Whefl inDial PCF State 8) 

Control In C , II nterface String) 

7 

o ('l.~· 
'",J) 0'-.; 

'----

Send Data BUffer.! 7 

D 

SCANNER I LIB _ 

Sets SCF 0 (Receive Break) for start-stop 

o () O· . . , . 
~",' \' 

(~ ,-----y o o o o o o 

DATA IN/DATA OUT LIB TO SCANNER 
(PART 1 OF 2) 

Logic Pages for Line Set 

AlB Registers 

LS1 
LS2 
LS3 (HDX) 
LS3X (Duplex) 
LS4 

Feedback LS5 

Test LSS 
LS9 

I 
I AUTOCALL 

INTERFACE 

I 
Sel Line Z 

, Feedback I 
Test 

Logic Page 

VB160 
VB140 
VB100 
VB120 
VB080 
VB150 
VB200 
VB200 

Sel Line Y 

ControllnB 

Present Next Digit 

Data Line Occupied 

Power Indicator 

Unused 

Call Originating Status 
Bit Service R~quest 

B Register 
Call Reque'st (ORa) 
~--~----X 

I 
X 

Digit Present (DPR) 

Digit Number 8 I 
~~------X 

Digit Number 4 I 
~~------X 

Digit Number 2 I 
~~-------X 

I Digit Number 1 
t-------X 

Sets SDF 2 

Feedback 
Test 

8-260 

Note: BSe state A should not be used if the new sync latch is not present 
in the line interface; otherwise, a feedback check may occur. 

o o o o o o 0.--· 
'I' o o () 
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DATA IN/OUT LIB INTERFACE 
(PART 2 OF 2) 
Description for B-260. The numbers refer to control 
circuits shown on B-260. 

1 Every 2.0 microseconds during scan addressing, the 
type 2 scanner selects a line interface, or auto call 
interface, by sending that interface address to the 
LI B and interface over the 'LI B select' and 'address 
select' lines (See Note). The scanner sends a 'control 
in B' signal to the interface that gates the status of 
certain data communication equipment lines and 
certain latches in the interface hardware back to the 
scanner. 

2 This status is stored in the B data register and is avail
able to the control logic and the display register. See 
B-150 for the status bits buffered in the B data 
register. 

3 PCF state X'l' (set mode) gates the set mode SDF bit 
configuration over the data out lines and gates this 
data into the' A register' of the scanned interface by 
sending the 'control out A' signal. Bit service request 
is not required to set the' A register'. 

4 The scanner ensures the latches are set to the correct 
value by sending 'control in A' to the interface hard
ware which gates feedback signals (from those latches 
just set) over the data-in lines to the scanner. 

5 At gated bit service, if any latch does not agree with 
the value to which it was to have been set, a feedback 
error results which sets the LCD field to hex 'F'. This 
temporarily suspends scanner-to-interface action for 
that line. Level-2 interrupts for the faulty interface 
are also suppressed except for set mode. These errors 
must be recognized by a periodic scan of the LCD 
fields for all interfaces. The 3705-80 interval timer is 
used to provide this periodic scan of the LCD fields. 
Line and autocall interface feedback error detection 
is at the interface level; but if failures are detected 
in a group of interfaces, the interface hardware, type 
2 scanner hardware or program logic may be at fault. 

6 With 'bit service' on, a transmit or autocall operation 
sends 'control out B' to the interface and control 
logic places the appropriate bits on the data out lines. 

7 The 'control in C' signal, sent to the interface, causes 
a feedback test. 

3 & 6 The CSB disable latch turns on by executing 
Output X'43' (1 in byte 0, bit 0 and 1 in byte 1, 
bit 6). by an IPL reset, by the control panel 

Reset pushbutton, or by power on/off reset. When 
the CSB disable latch is on, the data out lines are held 
off while 'control out A' and 'control out B' are sent 
to the interface to reset the hardware latches. A feed
back test then occurs. (See B-170.) 

3 With bit service on, a disable (PCF state F) sends 
'control out A' and 'control out B', to the interface 
with data out lines held off to reset the control 
latches in the LI B. The fall of 'data terminal ready' 
signals the data communications equipment that the 
interface is disabled and for the data communications 
equipment to terminate that connection. A feedback 
test then occurs. (See B-460.) 

SCANNER INTERFACE TIMING TO LlBS 

Attachment Base Clock 

Scanner Clock I R1 I M1 

( (" (-

3 & 6 When Output X'43' is executed with the set 
function on (1 in 0.0) and any 'disable LIB 
position 1-6' on (1 in corresponding byte and 

bit position), the line 'select LIB reset' is active while 
scanning the interface/autocall lines on the disabled 
LIB. At this time the data out lines are held off 
whi Ie 'control out A' and 'control out B' are sent to 
the interface to reset the hardware latches. A feed
back test then occurs. (See B-170.) 
• Two signals are sent from the type 2 scanner to 

the interface without any control signals to gate 
them. These are the 'reset bit service' and 'test 
data' lines. 

I 

- The 'reset bit service' line resets the 'bit service' 
latch in the interface hardware on the cycle in 
which it is sensed. This notifies the interface 
hardware that the service request has just been 
honored. A feedback check then occurs. 

W1 I R2 I M21 I M22 

I~ CCUTime I CSB Time 
I 

LI B Select/Address Select 

1 
Control In B (every cycle) 

Bit Service Reset ...... 
3 

Control Out A 

4 
Control In A 

6 
Control Out B 

7 
Control In C 

I M23 I 

- When diagnostic wrap mode is used, the scanner 
places the transmitted data of the diagnostic 
transmit line in a 'test data' latch in the type 2 
scanner hardware. The receive lines sample the 
state of this 'test data' latch and use it as re
ceived data. 

• Bit Overrun Reset 
Grounded in the scanner 

• LI B Active In 

W2 

Held at the down level in the scanner 

I 
I 
I 

DATA INIDATA OUT LIB INTERFACE 
(PART20F2) 

( 
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PROGRAM ADDRESSING DATA FLOW 
(PART 1 OF 2) 

See B-290 for description 
General Register (R) (in CCU) 

1 Byte 0 Byte 1 I 
1011121314151617 o 11 12 31 45 1 6 1 7 1 

1 0 11 21314 5 I 6 7 I 8 1 Interface 

~~Add"" 
t t t 

INTF AOR 
100 Scanner 11 010 LlBA within 
\::.,-;:; 01 1 LlSB 

LIB 

100 C 
0000 0 1000 

(Note 1) 0001 1 1001 
1 01 0 0010 2 1010 
1 10 E 0011 3 1 0 1 1 
1 1 1 F 0100 4 1 1 00 

I 01 0:1 5 1 1 01 
01 1 0 6 1 1 1 0 
01 1 1 7 1 1 1 1 

~ '--v-J 
CX009 t 

1 

INTF AOR 
within 

LIB 

8 
9 
A 
B 
C 
0 
E 
F 

r Address Register Z Bus from CCU (Program addressing) 

2 -I 1.3 11.4 1 1.5 11.6 1 

~~::~~tL2_~:.X _____________________________ ~I.X __ "::.~~~ 

ATTACHMENT 
BASE 

P-I~I'-"'-""-""-"'-"'-"'-"''''' Buffer 2 
( 0.6\ 0.7\1.0 \1.1 \1.211.3\1.411.5 11.61 ~~~ ,Input X '40' 

1 

1 

I 
I 
1 

' ............ (Cih.aiir.C.tr.liB.IOiic.k.V.ectiio.r A.d.diir.esisl .. ! In Data BUS. 
to CCU 

Line Address Bus I 3 1 

X CO 
_____ -L 

PROGRAM ADDRESS TIMINGS 
Attachment Base Clock I Co I C1 

Line Line ASAR Significance A,S A S e Timing Pulses 

ADR ADR Select Positions At ASAR/Line or or or or 
0.6 0.7 0 1 Scanner 1.0 1.1 1.2 Address Sus e D E F 

Scanner Clock 

0 0 0 0 0 1 0 LlBA 0 0 
0 1 LlBB 0 1 0 Scan Counter 

0 0 C 0 0 1 

0 1 0 0 1 0 0 Line Address Bus 
1 0 E 0 0 1 0 

F 0 0 0 
LI Band Adr Select 

Legend: Local Store { 
~ 

contents changes valUE Address 

Read ICW 

t t contents of counter, Write ICW 
bus, or select lines 

0 () 0 () 0 0 0 n 0 0 0 0 0 0 0 \ ( 
\,--' Y ",_J 

---- ---_. __ .- .. ----~~--~----- ----------- _.-- -----

0 0 0 

I/O Register 
Address Bus 

0 0 

5 

X . 
X 

I 
R1T1 

4 

0 

A, a,or C 

Aor 0 

Bar E 

Cor F 

8 
4 
2 
1 

TA621 

95 
(Program Addressing) 

Input/Output ~_--. 
Decode 
TA911 

Select this 
'scanner 

TA911 

PROGRAM ADDRESSING DATA FLOW 
(PART 1 OF2) 

ICW 
Local 
Store 
TA511 

Note: The 3705-80 
contains only 321CW 
local store locations. 
Therefore, only 32 of 
the 96 available scan 
addresses are used. • X 

I 
X Write 

~----~---

8-280 

•"' ____ 11 _____ From 

LIB 

0 0 .0 ,,-y 

Notes: 
1. A and S select respective LI Ss. 

e, D, E, and F do not select LlSs or ICWs. 
2. This bit must be zero for a 3705-80. 

(1\ 
~y 0 0 0 0 

--~-.. --.-. -----

0 

t To 

) LIB 

0 



( 

PROGRAM ADDRESSING DATA FLOW 
(PART 2 OF 2) 
Description for B-280. The numbers refer to corresponding 
numbers on part 1 of the data flow. 

The control program handles the service requirements of 
the line interfaces-one at a time. The control program 
does this by executing input and output instructions. 
Program addressing refers to the period of the scanner 
cycle during which the input and output instructions are 
implemented in the attachment base and scanner. This 
occurs during CCU time of the scanner cycle. 

Before the program can examine or modify fields in an 
interface control word (lCW) associated with a particular 
interface, the address of that interface must be placed in 
the attachment buffer address register (ABAR) of the 
type 2 attachment base. Similarly, before the program 
can access certain registers in the type 2 scanner, or per
form control functions in the scanner, the interface address 
in the ABAR must be one of those assigned to that scanner. 
Two distinct events cause the contents of the ABAR to 
change: 
(1) When a program level 2 interrupt occurs, the ABAR 

contents are automatically set by the attachment base 
with the interface address from the highest priority 
register occupied. The interrupt program executes 
Input X'40' to determine the interface address in 
ABAR. The program can then examine and/or modify 
fields in the ICW associated with this interface. 

Feedback error occurs when: 
• The scanner is not selected when decode 40-47 is 

active in the scanners. 

eSB Sel 0 bit 

eSB Sel1 bit 

Both bits must 
be at down 
level to select 
the scanner 

Set 1-0 
A Check Latch 

( ( (--

(2) In program levels 1,3, and 4, the program may have 
to examine certain registers in the scanner or perform 
miscellaneous control functions in the scanner. 
Furthermore, in program level 3 or 4, the program 
may need to access the ICW associated with a specific 
interface. By executing Output X'40' under such 
circumstances, the program can cause the ABAR to 
be set according to the interface address in the gen
eral register specified by R. 

Note: To avoid conflicts with the automatic mechanism 
which sets ABAR when a program level 2 interrupt occurs, 
programs executing at program level 3 or 4 should mask 
program level 2 interrupts before executing Output X'40'. 
If more than one program level is likely to execute Output 
X'40', additional program interlocks should be established 
between those levels by the user. 

The following numbered items pertain to the program ad
dressing data flow on B-280. 

1 Interface Addresses 
The lines attached to the 3705-80 are assigned interface 
addresses at insta Ilation ti me. The interface address assigned 
to a given line is determined by the physical position of the 
line interface hardware in the LIB through which the line is 
attached. The control program identifies each line by 
means of the nine-position interface address. The nine bits 
define the scanner position, LIB position, and the line with
in the LIB as shown in the charts on B-280. 

Scanner Select And I/O Check Detection 

Scanner 

(-- (- (- ( 

2 ABAR (Attachment Buffer Address Register) 
ABAR buffers the nine interface address bits for program 
addressing the scanner. 

3 Line Address Bus 
Three ABAR positions (1.0-1.2) are encoded to four bits 
and then gated to the line address bus for 250 nanoseconds 
(CO time). CO time also gates ABAR positions 1.3-1.6 to 
the line address bus. ABAR positions 0.6-0.7 (interface ad
dress bits 0-1) are placed on the line address bus continu
ously. Since they can be changed by an Output X'40', or a 
program level 2 interrupt during the scanner cycle, they are 
not included in the line address bus partiy. 

4 Scanner Select 
Line address bus positions 0-1 select the scanner. The 
scanner decodes the input and output instructions and 
performs the required function. The accompanying dia
gram shows the conditions under which a feedback error 
can occur during scanner selection. 

(- ( ( 

5 CSB BAR (Buffer Address Register) 
The line address bus is gated into the CSB BAR at R 1 T1 
time. The line address passes through the upper scan limit 
modify logic but the upper scan limit latch output is 
degated at R1 time, and no modification occurs. 

6 ICW Local Store 
At CCU time, the line address in the CSB BAR selects the 
associated ICW from the ICW local store. The content of 
the ICW is read into the ICW work register at R1T3 time. 
The scanner is addressed and the contents of the I CW read 
out during CCU time. New data is written into the ICW 
associated with the line address when OUTPUT X'43-47' 
instructions are decoded. 

( 

PROGRAM ADDRESSING DATA FLOW 
(PART 2 OF 2) 8-290 



,f,',) 
't!." , 

PROGRAM LEVEL 21NTERRUPT DATA FLOW 
(PART 1 OF 3) 

Numbers Refer to B-310 and B-320 

CSB 
Bit 0 

CSB 
Bit 1 

CSB Wants 
Priority Register 

~ -

X 

C2 

_x 
C2 

7 
.X 

C5 

Upper 
Scan 
Limit 
Register 
Bit 0 CX007 

Upper 9 
Scan 
Limit 
Register 
Bit 1 

11 
CSB 
Wants 
Register 

~ 
COT2 

Substitution ...... _ .. _ ...... 

~~~~~ 11 23 14 1 
CX006 

'Set Priority Register 

Timing 
Pulses 

I I 

1 

X-C5 

(See Notel 

To Upper 
Scan 
Limit 
Modifi-
cations 

Counter 
Register 
CX007 

upper scan 
limit modification. 

o 

o 

31 

Note: 

,--,-

ICW 
Local 
Store 
TA511 

The 3705-80 
contains only 32 
lew local store 
locations. Therefore, 
only 32 of the 96 
available scan 
addresses are used. 

CXOO4 L----+----------------X - X ----
Priority 

X 
Request 
Register 

C5 Bit 0 

Priority 

X 
Request 

C5 
Register 
Bit 1 

Select Priority Register 

(Gates highest priority 
Intf Adr to pre ABARI 

15 

CX004 

10 
Time Multi
plexed and 
Encoded 

CX004 

X 

.-----X 

Select 
Priority 
Register 

X C23 

14 
CSB BID L2 

FL 

Fetch 
Buffer 

678 ICW Input Register 
(46+2PI • 1 5 X;-C3TO , Pre 

I Attachment 

10 .61 0.71 , .0 1, ., 1,.21,.31,.41,.51,.6 J !~~~:ss 
-------_r-------- Register I CX~ 

'Program L2 Interrupt - X 
I 17 Attachment 

Buffer 

From '11 .... _. 
LIB I' 

X 
Write 

L2 Interrupt Pending 

Interface 
Priority 
Decode 

Interrupt 
GO 

Priority 
Decode 

Priority Bits 1-2 

Interrupt GO Priority Register 
Occupied Latches Any Occupied C3TO 

X 

.. ..,-""P'-....... ~""P'-.... -,... .... ....011 Address 

10.610.71,.0 11.11,.21,.311.411.51,.61 ~~:r ~~d~:~BUS LI B Control Lines 

.. ___ C.S.B.D.a.t.a.o.m .. '-.7 __ ~ J( CXOO2 11 

10 

13 01 

...---------------------..... ---1 N 

Priority Registers Available 

Priority In 
Pre ABAR 

Priority 
In ABAR 

CX003 · ' t I 

Priority 
Register 
Selection 
Logic 

2 

3 

Priority Register 
Available 

To 
LIB 

X 10 X 10 

~.t:j) I "'.,hV R ....... A .. ".~. , .... , 
X ................ ~~ ...................... -t .......................... ... 

PROGRAM LEVEL 2 INTERRUPT 
DATA FLOW (PART 1 OF 31 

Upper 
Scan 
Limit 

1.6 1.7 

Latches ...... ...-1 ...... ...-1 CSB 

CSB 
Bit 1 

5 

CSB 
Wants a Pri Reg 

Note: A and B select respective LlBs. 
e, D, E, and F do not select LlBs or leWs. 

Reset 
Pri in 
ABAR L2 01 Char Ctrl Block 20 

8-300 

1~'1 
C3TO : 

CX003 

~1~'1 
Irpt 00 

CXOO3 

(;4 to CO I I I Input X'40' 

Vector Addre~ In Data Bus • 
.................................................................. X .................. ~.~To 

CCU 

X----------------------------------~ 

211 L-__ Input X'40' and pgm L2 

CSB Bid Program Level 2 To 
CCU (6-090) 

COMMUNICATION SCANNER 

o () o a o o () 0 0 0 () 0 () () () () 0 0 0 0 0 t"') ") 0 0 ~,- . \..._y " "'--' \z.J \:.' j 

-_._-- ..... "-.. ------.-~ _._---
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PROGRAM LEVEL 2 INTERRUPT DATA FLOW 
(PART 2 OF 3) 
Numbers refer to 8:300 

1 During scan addressing, the scan counter output, 
modified as required by the substitution control 
register, selects an interface address and a LI 8 in 
the type 2 scanner. The ICW associated with the 
interface address is read into the scanner ICW work 
register. 

2 The availability of the priority registers in the type 2 
attachment base are sent to the scanner. If control 
logic determines that a condition requiring a level 2 
interrupt is pres~nt 0 ' it signals 'interrupt go' 
to the priority register selection logic. Likewise, if 
a level 2 interrupt is pending from a previously 
sensed 'interrupt go' condition, this is signaled to .the 
priority register selection logic. 

3 The interface priority is decoded from ICW bits 42 
and 43. This priority selects the corresponding 
register from the 'priority registers available' from the 
attachment base when 'interrupt go' or 'level 2 inter
rupt pending' is sig':laled, and activates the line 'CS8 
wants a priority register' with the following results: 
• Write gate causes the unmodified ICW work reg

ister contents and all modified bit positions to 
write into the ICW local store address selected 
during this CS8 time. 

4 • 

'Interrupt go' sets SCF 1 (service request) if 
there were no feedback errors and if SCF 0 
(stop bit check/rcv break), SCF 2 (char 
overrun/underrun), and SCF 3 (modem check) 
are not set. 
L2 interrupt pending bit (lCW bit 41) is set if 
the priority register wanted is not available 
from the attachment base. 
ICW parity bits are changed accordingly. 

The state of the upper scan limit bits 0 and 1 were 
returned to the attachment base over the bit 0 
and 1 buses at C2 time, before the 'CS8 wants a 
priority register' signal. The scanner places the 0 
and 1 bits associated with its upper scan limit on 
the scanner bit 0 and bit 1 buses. The upper scan 
limit state from the scanner is placed in the upper 
scan limit bit 0 and 1 register at C2 time. 

Note: The relationship of the conditions that cause 'interrupt go' 
and the PCF states is shown on. 8-D80. 

( .... 

• 

,-
" 

Conditions that cause Level 2 Interrupt 
(located in control logic on 8-300) 

Set Mode 

SS ,---

State 2 (Mon DSR on) 
A ~ 

B3 DSR - Set State 0 

L~ L--r---
(Man RI) 

State 3 (DSR on) A '--

L OR ~ OR I--

A -B2 Ring Ind 
'--I...- r--,---

Disable (PCF=F) .---
Not B Data 3 (Not DSR) 

A r-
Not B Data 4 
(Not rcv line sig det) '---

Disable (PCF=F) r---

Not B data 3 (Not DLO) 

Dial (LCD=3) A r-
Not B Data 1 or 2 or 6 
(Not ACR or PND or COS) '---

B Data 1 (ACR) .---
B Data 2 (PND) 

OR IL B Data 6 (COS) 
L.-.- r---

Dial Not Intp Rem 

~rl State 4 (Mon Call unit ACR,COS,PND) 

State 2 (Man DSR on) r---

B3 DSR 
A 

esc orSDLC 
'---

B Data 6 (COS) 

B Data 1 (ACR) OR ....--
State 5 (Man Call unit ACR,COS,PND) 

A I--
Dial not Intp Rem 

~ 

TA831 
SS r---

State 0 (Xmt turn-RTS on) 
A 

Tag 

TAa41 
SS r---

State C (Xmt turn-RTS off) 
A 

Not B Data 1 (Not CTS) 

TA841 
PCF 9 or A (Xmt Normal, -
Break. or New Sync) 

PCF 0 and SOLC 
OR I--

(Xmt turn-RTS on) -

I I 
" " 

SDLC 

State C (Xmt turn-RTS off) 

Gated Bit Service 

SDF 0-8 is Empty 

Not SDF 9 

r---

A r--

L...-

1-

" 
1"-.. , 

State C (Xmt turn-RTS off) r--- Set State 5 
~ 

Not B Data 1 (Not CTS) 10.....-

A 
OR I--BSC 

'--- r---
TAs21 

Tag r---

State 0 (Xmt turn-RTS on) _ 
A t--

SSC 
'---

State 7 
(RCV) -----cr Tag 

TA831 
L...-r---

Set state 5 

Set state 0 
Gated 

( Bit SVC Interrupt Go 
1 Set state 4 from 2 A 

OR TA831 
Set state 7 from 0 

Set state 7 from C 

Transmit Transfer Gate 

Set state 7 from 6 

I Set state 6 

I '--

Tag r--J 
Not SDLC Frame Detect A 

State 6 --- TA841 
State 4 or 5 Gated 

SDLC Frame Detect A 

L 
OR 

State 7 A I TA821 

Tag detected 
A r--_ B-TA831 

A 
Not SOLC state 0 TA211 ----

Note: The relationship of the conditions that cause 'interrupt go' 
and the PCF states is shown on 8-080 

E

" 

PROGRAM LEVEL 2 INTERRUPT 
DATA FLOW (PART 2 OF 3) 
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PROGRAM LEVEL 2 INTERRUPT DATA FLOW 
(PART 3 OF 3). 

5 The scanner may select a priority register from the 
remaining 'priority registers available' lines coming 
into the scanner from the attachment base. 

See B-340 for the following example. All priority 
registers are available to the scanner which wants 
priority register 3 (II). If priority register 3 is not 
available, the scanner sets L2 interrupt pending bit 
41 in the ICW and waits for priority register 3 to 
become available on a future scan. When priority 

6 register 3 becomes available, the scanner gates its 
priority bits to the bit 0 and bit 1 buses. The priority 

7 bits for the scanner are gated into the priority request 
bit 0 and priority request bit 1 register at e5 time. 

8 The scan counter output (modified as required by the 
substitution control register) is placed into the counter 
register and buffered. It is modified by the upper 
scan limits from the scanner according to the corre
sponding chart on B-360. This modification is 
required since the scanner's upper-scan limits modi
fied the scan counter output in selecting the interface 
address and associated lew. The same modification 
must be made in the attachment base for the scanner 
to return to the program interface address that 
caused the level 2 interrupt. 

9 The upper scan limit register bits 0 and 1 are time
multiplexed as shown on B-340. The scanner modi
fication occurs at e01 time. 

1 0 The priority request register bits 0 and 1 are time
multiplexed in the same way (see B-340). The 0 and 
1 bits are encoded to select one of the associated 
priority registers at each time. 

11 The 'eSB wants register' output is likewise time
multiplexed to generate the set priority register pulses. 
These pulses set the modified counter register con
tents (interface address) into the priority register 
selected by the associated select priority pulses. In 
addition, the scanner identification code is gated into 
priority register positions 0.6 and 0.7. This code is 
formed as shown on B-340 and identified as 'bits 0.6 
and 0.7 to priority reg'. 

o o () O· \ ,: 
" 

--------------------------------- --- -- - ----- - ------------

12 Four program level 2 interrupt priority registers are in 
the type 2 attachment base. Each priority register 
has a different priority, with priority 11 (3) the 
highest. Each interface address is assigned to one of 
these four priorities via the priority select bits 1-2 
(lew bits 42-43). The higher speed lines should be 
assigned a higher priority than the lower speed lines 
to avoid a character overrun (receiving), or underrun 
(transmitting) . 

13 At the same time the interface address is set into the 
selected priority register, the selecting priority is set 
into the associated 'priority register occupied' latch. 
This results in the following: 

14. As long as any occupied latch is set, the eSB bid 
level 2 latch is set. This causes the type 2 attach
ment base to bid for a program level 2 interrupt in 
the eeu. The State of the eSB bid L2 latch may 
be inspected by the program executing Input 
X'77'. 

15 • The highest priority in the occupied latches selects 
that priority register and causes its contents to 
read into the pre ABAR (attachment buffer address 
register). 

16 • The highest priority value is also set in the corre
sponding 'priority in pre ABAR' latch. 

17 When the eeu accepts the program level 2 bid, the 
line 'prog lev 2 next' gates the interface address that 
caused the interrupt from the pre ABAR to the 
ABAR, and gates the priority value from the 'priority 
in pre ABAR' latch into the corresponding 'priority. 
in ABAR' latch. 

o '-_.7 o o o C) 

18 The 1O-bit interface address in ABAR is gated to the 
line address bus at eo time; then program addressing 
occurs as explained on B-290. The scanner gates the 
lew associated with this interface address into its 
lew work register at R1T3 time. The 'gate pre-ABAR 
to ABAR' pulse causes the line 'fetch buffer' to gate 
the lew working registers into their respective lew 

19 input registers at R1 MHO time. The eSB select bits 
determine which lew input register contents are 
used when the control program executes the appro
priate input instructions. 

20 When Input X'40' is executed in program level 2, the 
character control block (eeB) vector address asso
ciated with the interface address that caused the 
interrupt is sent to the general register. Then the 
interrupt handling program can identify which inter
face wants service. B-330 contains a summary of all 
the character control block vector assignments. 

21 Input X'40' executed in program level 2 also resets 
the 'priority register occupied' latch associated with 
the priority in the 'priority in ABAR' latch. This 
makes that priority register available to the scanners. 

(~.y'i "- . o () o 

PROGRAM LEVEL 2 INTERRUPT 
DATA FLOW (PART 3 OF 3) 

0) \ '. 
'", o 

8-320 

o 



f 
""" 

CHARACTER CONTROL BLOCK VECTOR 
ADDRESS 

, 
" 

During a program level 2 interrupt, when the program 
executes an Input X'40', the interface address that caused 
the program level 2 interrupt is gated from the ABAR to 
a general register in the CCU. The relationship between 
the ABAR positions and the general register is shown 
at g. . 

The output of ABAR forms the 'interface address'; for 
this example it is interface address 020 (hex). The con
tents of the general register form the character control 
block (CCB) vector address-in this example, 840 (hex). 

Each interface address has a two-byte permanent storage 
location that is addressed by its associated character control 
block vector address. See the accompanying chart for the 
CCB vector address assigned to each interface address. 

The two-byte storage location contains an address pointing 
to status information concerning that line. This informa
tion is used by the routine that handles the program level 2 
interrupt. The status information depends upon the pro
gram used, such as an emulation program, network control 
program, or customer-written program. This status infor
mation resides in the character control block when the net
work control program is used. 

f .-
",,, " 

Type 2 Communication Scanner 

Frame and 

I I LI B Position ..... 
0 1 2 

3705-80 

LIB position A 02 - 840 842 844 
B 03 - 860 862 864 

Main Storage 

ABAR General Register 2 byte 

Interface 
Address 

"w_.~ CCB Vector "w_.~ Address of 
.. Address" CCB 

Multiplexer Subchannel 
Address is the 12th (decimal! byte 
within the eCB when the Emulation 
program is used (see Program Logic 
Manual!. 

I 

,- ,- I 
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LIB Position Interface Address Assignments and CCB Vector Storage Addresses 

3 

846 
866 

I N-TER FACE ADDRESS ASSIGNMENTS (HEX) 

I 4 I 5 I 6 I 7 I 8 I 9 I A I 
Character Control Block Vector Storage Addresses (Hex) 

848 84A 84C 84E 850 852 854 
868 86A 86C 86E 870 872 874 

Interface Address in ABAR 

1 Forced 

B I C I D I E I F 

856 858 85A 85C 85E 
876 878 87A 87C 87E 

.. ABAR Positions 

1 0; 1 0; 11 ~ 11.1 11; 110311; 11 ~ 11; I 
I'-v-' 
I 0 

1..----2,,---..J1 ''----~~,---..... -.''''-,;;;-",i-m!i ...... imlmiiiiijjjl1~lliil~~1~T~ ~~~~:~e= 
020 (hex) 

I 
I 
~\."'--""V,-__ JI\,-___ ",,\v'----..J 
I 
I Scanner 1 LlB1 Line 0 

General Registar Positions (in CeU) 

'--___ '"'\ ,-__ -oJ' ' ... ___ .... ,. ___ ..J" ... ___ "',-___ J" ... ___ ""Iv,-___ ..I' Character 
~ ~ ~ 0 ......... ,..,>_~%$ Control Block 

(always zero) Vector Address 
= 840 (hex) 

CHARACTER CONTROL 
BLOCK VECTOR ADDRESS 8-330 
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PROGRAM LEVEL 2 INTERRUPT TIMINGS 
(PART 1 OF 2) 

Numbers refer to B-300 and B-310 

Scanner Clock 

Attachment Base Clock 

Scan Counter 

Upper Scan Limit Reg 0-1 

Line Address Bus 

ICW Work Register 

Priority Register Available 

Counter Register 

Priority Request Reg-bits 0-1 

CSB Wants Register 

Select Priority Reg-CS 

Set Priority Reg-CS 1 

Occupied Latch 11 

Occupied Latch 10 

Occupied Latch 01 

Occupied Latch 00 

Any Occupied 

CSB Bid Program Level 2 

Logic 
Page 

{ 
CX005 

TB041 

CX010 

TA511 

TA611 

CX007 

CXOO4 

CX003 

CX004 

CX003 

CX002 

CXOO2 

CX002 

CX002 

CX002 

CX003 

EXAMPLE ILLUSTRATED 

Priority in ICW Scan Counter Value When 
When Scanned 'Interrupt Go' Is Sensed 

, 11 n 

CCUTime CSBTime 00 n+1 
;-----A---.. ,,. ___ ...JA\-______ , 

I R11 M11 w11 R21M211M221M231 W21 R1 M11w11 R2 TM211M221M231 W21 R1 I M11 W11 R2jM211M221M231 w21 R1 M11 

IcOlc1Ic2Ic31~lc51~lc7Ico c1Ic2Ic31~IC5Ic6IC71~IC1IC2Ic31~lc5Ic6Ic7Ico c11 

I C01 I C121 C231 C34 I ~5 C56 r C671 C70 ~ C45 C56 I C67 I C70 I C01 I C12 I C23 I C34 I C45 C56 I C67 I C70 I C01 I 

=-1 11+1 X n+2 )( 

x Y. 

,..----..,. 1 X Y. Y. 
PGM 

~1 
scan n PGM scan n+1 PGM scan (n+2) PriM 

::::)C x x y 

.",i,i;.'101 , 00 10,O~OO 10,01 

L-

8 y 

7 - x 

--r- - -.. 10 -- --I-L--

n .11 II hL-....,; 
---' 

13 

... 

PROGRAM LEVEL 2 INTERRUPT 
TIMINGS (PART 'i OF 2) 

CCU Time csa Time 
~ ,r ___ ~A~ ___ ~ 

I R2 I M21 I M221 M231 W2 I R1 M1 I W1 I R2 I M211 M221 M231 w21 

f c31 ~ I C5 I C6 I C7 I CO C1 I C2.1 C3 I ~ I C5 I C6 I C7 I 
C231 c341 ~5 c561 C67f c70l c011 C121 C23'I c341 ~5 C56 I C671 

l{ 

y 

-
PGM 18- I 

y 

' 10,01 11,10,01 

y x 

Y Jl 

- -
~ 

\ 

I I 

Counter Reg Modified-CS CXOO7 .. 9 Modified - r h- I h 

:~~~it Bit 0.6 To Priority Reg CX007 ',' ---- f----- 1-- --- I-----"'"L-

Bit 0.7 To Priority Reg CXOO7 

Priority Register 11 (3) CXOOB 

--"L-J"-- I f---"L-...["--' --~-- --~ 

~ -1 00 

I -r \ \ 

f~) (~~ f~ () ('~ /'1) r,."" () 1,4""" ') () r':>. (t; 
'. ' , :~ \ ,) ( \'''-) \1...., ,', "-- ,I \,,}J/ '...;,. " \~ \...j) '''--7 \ , "'.j!' .Y ". .. .J 

8-340 

0 " " 

/ 
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PROGRAM LEVEL 2 INTERRUPT TIMINGS 
(PART 2 OF 2) 

Logic CCU Time CSB Time 
Page ,----/"---.. ,,-___ --JAI... ___ '""I\ 

Scanner Clock I R1 I M1 I W1 I R2 I M211 M221 M23 I W2 I R1 I M1 I W1 I R2 I M21 I M22 M231 W2 I R1 I M1 I 

Attachment Base Clock I~I~I~I~I~I~I~I~I~I~I~I~I~I~ C6 I C7 I CO I C1 I { I C01 I C12 I C23 I C34 I ~5 I C561 C67 I C70 I C01 I C12 C231 C341 C45 I C56' I C67 I C70 I C01 I C12 

Priority Register 10 (2) CXOOS 

Priority Register 01 (1) CXOOS 

Priority Register 00 (0) CXOOS 

Select Highest Priority Reg CX004 ~15 
Pre ABAR CX009 -15 

11 
Priority in Pre ABAR CX003 16 
Gate Pre ABAR to ABAR CXOO1 

Set ABAR CXOO1 
Contains same interface address for program addressing 

ABAR CX009 

Priority in ABAR CX003 

Fetch Buffer CXOO1 

Input Register TA411 

Gate Input 40-BAR CXOO1 

Level 2 Input X '40' Latch CX001 

Level 2 Input X '40' at C2 latch CXOO1 

Remember Level 2 Input X '40' CX001 

Reset Occupied Latch (highest) CXOO1 

Legend: r----- Contents changes value 

~t==::::4~=~t··~tents of Counter, Register, or Bus 

_ Sheded areas indicate the contents apply to the example illustrated 

..s--L Timing would occur here if conditions were applicable 

--.r--L Timing occurs here 

•. - 1--
" 

CCU Time CCU Time CSB Time 
~ ~,~ ______ ~AI... ______ ,",,\\ 

I R2 I M21 IM22 I M23 1 W2 I R1 I M1 I W1 I R2 I M211M22 1M231 W21 R1 I M1 W1 I R2 I M21 I M22 I M23 I W2 I 

I C3 I C4 I C5 I C6 I C7 I CO I C1 I C2 I C3 I ~ I C5 C6 I C7 I CO I C1 C2 I C3 I ~ I C5 I C6 I C7 I 
C231 C34 I C45 I C56 I C67 C70 I C01 I C121 C23 I C34 I C45 I I C671 C70 I C01 I C12 I C23 I C34 I C45 I C56 I C67 I 

11 11 ... - -
10 

CCU accepts L2 Bid _ -• Contains interface address 

17 
~17 

19- C2 
Contains ICW for intf 

J 

I 

-
that caused level 2 interrupt 

Jadr in ABAR 

~ 
Note 

I 
I 

C2 

C3 

~ 

Note: Gate Input 40 is 
independent of the 
attachment base clock
gated by the CCU clock 
at CD time. 

Ei Not 
pgm 

~ter 
L2 
ed 

PROGRAM LEVEL,2 INTE,RRUPT 
TIMINGS (PART 2 OF 2) 

'" 

8-350 



PROGRAM LEVEL 2 INTERRUPT EXAMPLES 

EXAMPLE 1: Substitution ctrl reg 1 = 1, Scanner upper scan limit = 11 (16 lines) 

1 

12 
17 

20 

Position 

Scan Counter 

Counter Register/Line Address Bus 

ICW Local Store Address 

Interface address 020 requests 
lewl 2 interrupt (priority = 11) 

Position 

Priority Register 11 

ABAR 

Force '-, 

In Data Bus position 0.4 0.5 

General Reg. in CCU 1 0 

A,B ,A or IBor Cor 
orC !D IE F 

1 0 1 0 

1 1 0 0 

0 1 0 0 

fJ .......... 
0.6 0.7 1.0 1.1 1.2 

0 0 0 1 0 

0 0 0 1 0 
i'-- --'" '--- _ 

Ii II 
Scanner 1 LlB1 

0.6 0.7 1.0 1.1 1.2 

0 0 0 1 0 

8' y 

8 4 2 1 

1 1 1 0 

0 0 0 0 

0 0 0 0 

1.3 1.4 1.5 1.6 

0 0 0 0 

0 0 0 0 

(H~) 

Line Adr 0 

1.3 1.4 1.5 1.6 

0 0 0 0 

0 

EXAMPLE 2: Substitution ctrl reg 1 = 1, Scanner upper scan limit = 01 (B lines) 

1 

12 

17 

20 

Position 

Scan Counter 

Counter Register/Line Address Bus 

ICW Local Store Address 

Interface address 025 requests 
level 2 interrupt (priority ,. 10) 

Position 

Priority Register to 

ABAR 

Forcet, 

,ln,Data Bus position 0.4 0.5 

General Reg in CCU 1 0 

A,B, 
orC 

1 

1 

0 

!J 
0.6 0.7 

1 0 

1 0 

fa 
Scanner 1 

0.6 0.7 

0 0 

A 

Aor Bor Cor 
8 D E F 

0 1 0 1 

0 1 0 1 

1 0 0 0 

1.0 1.1 1.2 1.3 

0 1 0 0 

0 1 0 0 

-
II 

LIB 1 

1.0 1.1 1.2 1.3 

0 1 0 0 

4" 
Numbers to the left of the examples refer to B-3OO, B-310 and B-320. 

+) " ,,"" ~ f-')., 
t :~, ;,1 

I ,I \y 
\~.} "- .J/ ' .J.i 

4 2 1 

1 0 1 

1 0 1 

1 0 1 

1.4 1.5 1.6 

1 0 1 

1 0 1 

(H";"x) 

Line Adr 5 

1.4 1.5 1.6 

1 0 1 

A 

("":" 
'- "'j 

' '_cr"" 

Action Performed - comments 

Adr substitution-(See B-2201 Interface Address 020 
Modified by upper ,-limit = 11 (See B-230) 
Selected-LIB A, adr 'O,ICW = 020 

~~D. according to accompanying 

ABAR loaded by pgm lev 2 ",,,mull 

~Interface address = 020 
on In Data Bus 

1.7 

0 ~v"a ...... ", Control Block Vector 

Address = 840 (See B-33O) 

Comment 

No adr substitution-(See B-220) Interface Address 030 

Modified by upper scan limit ~ g2'5 (See B-230) 
Selected-LIB A, adr 5, ICW" 

.:~~ according to accompanying -, 
ABAR loaded by pgm lev 2 interrupt 

~ ~ ,""rt.re "'''u - 025 
on I n Data Bus 

1.7 

0 ~ ,., Contro,l Block Vector 

Address ,. 84A (See B-330) 

/""'\ 
\~.jY 

PROGRAM LEVEL 2 
INTERRUPT EXAMPLES' 

• UPPER SCAN LIMIT MODIFICATION OF THE COUNTER REGISTER 

Upper Scan Limits Counter R8fJister bit positions Priority Register bit positions Significance 

Bit 0 Bit 1 AB AOT Bor Cor 
4 1.0 1.1 1.2 1.3 1.4 1.5 1.6 (Note 1) 

orC D E F 8 2 1 

0 0 1 1 0 0 X X X X 0 1 0 X X X X LIB A 
(g6Iines) 

1 0 1 0 X X X X 0 1 1 X X X X LlBB 

1 0 0 1 X X X X 1 0 0 X X X X LlBC 

0 1 0 0 X X X X 1 0 1 X X X X LIB 0 

0 0 1 0 X X X X 1 1 0 X X X X LlBE 

0 0 0 1 X X X X 1 1 1 X X X X LIB F 

1 0 1 1 0 0 X X X X 0 1 0 X X X X LlBA 
(48 lines) 

1 0 1 0 X X X X 0 1 1 X X X X LlBB 

1 0 0 1 X X X X 1 0 0 X X X X LlBC 

0 1 0 0 X X X X 0 1 0 X X X X LlBA 

0 0 1 0 X X X X 0 1 1 X X X X LlBB 

0 0 0 1 X X X X 1 0 0 X X X X LlBC 

1 1 1 1 0 0 X X X X 0 1 0 X ,X X X LIB A 
(16 lines) 

1 0 1 0 X X X X 0 1 0 X X X X LlBA 

1 0 0 1 X X X X 0 1 0 X X X X LlBA , 

0 1 0 0 X X X X 0 1 0 X X X X LlBA 

0 0 1 0 X X X X 0 1 0 X X X X LIB A 

0 0 0 1 X X X X 0 1 0 X X X X LlBA 

0 1 1 1 0 0 0 X X 0 0 1 0 0 X X 0 LIB A even lines 
(Slinesl 

1 0 1 0 1 X X 0 0 1 0, 0 X X 1 LIB A odd lines 

1 0 0 1 1 X X 1 0 1 0 0 X X 1 LIB A odd lines 

0 1 0 0 0 X X 0 0 1 0 0 X X 0 LI B A even lines 

0 0 1 0 0 X X 1 0 1 0 0 X X 0 LIB A even lines 

0 0 0 1 1 X X 1 0 1 0 0 X X 1 LIB A odd lines 

fJ SCANNER CODE SET 
IN PRIORITY REGISTERS II LIB IDENTIFICATION 

Pri Reg ABAR Positions Significance of ABAR 
bitpos; 1.0 1.1 1.2 content (Note 1) 

Scanner 0.6 0.7 0 1 0 LlBA 

1 0 0 0 1 1 LlBB 
1 0 0 C 

1 0 1 0 
1 1 0 E 

1 1 1 F 

Note 1: A and B select respective LlSs. 
C, 0, E, and F do not select LIBs or ICWs. 

(~.~~ 

\~! 

8·360 

o 
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BI-SYNC TERMINAL OPERATION 
(PART 1 OF 4) 

, I CC "- I ,-- I' 
" "' .. """vi ..... ', . " 

Note: This operation uses EBCDIC code over a half duplex switched line. 

Control Program 

ABAR= line interface address 

PCF X'O' 

Output X'46' 
(SDF X'38') 
Output X'45' 

(LCD X'C;,PCF X'1') 
(Set Mode) 

(PAD to SDF), 
Output X'44' 
(1st SYN to PDF) 
Output X'45' 
LCDX'C',PCF 

Bits are sent serially 
from SDF 9 at each 
bit svc request from 
the line interf~ 

I 
I r-------
I 
I 
I 

Scanner 

PCF X'2' 

Set PCF X'4' 
at bit svc scan 
when DSR is on 

Set Svc Req 
Interlock 
inlCW 

SDF=038 

Li ne Interface 

Initialize to sync 
mode, ext clock, 
osc sel 0, and 
Data Terminal 
Ready on. 

Note: The service request interlock 
does not set if SCF 0 (stop bit check/ 
receive break), SCF 2 (char overrun/ 
underrun), or SCF 3 (modem check) 
are on. The service request interlock 
(SCF 1) must be reset by the control 
program. This is not indicated in this 
flowchart. 

SDF=1AA 
PDF=32 

SDF=1AA 
PDF=32 

Data Set 
Ready on 

Send Request 
to Send to 
modem. 
Set XMTmode 

Delay for 
Clear to Send 

Transmit PAD char 
(AA) (sent as X'55' 
because low order 
bit is sent first-see 
B-410) 

I . ____ .-:.. ____ ...J When 'tag' IS detected, 
I the scanner transfers the 

Set Svc Req I char '32' from the PDF 
Interlock I to t.he SDF and causes a 
. ICW L2 Interrupt request. In 1 ...... ______ _ 

I' £ ..... 
'" 

From modem 

See .B-400 
and B-410 
for scanner 
details of 
these 
operations 

I' 
,e, 

.= . ., 
" ... 

Control Program 

L2 
Interrupt 

Output X'44' 
(ENQto PDF) 

L2 
Interrupt 

Output X'44' 
(PAD to PDF) 

L2 
Interrupt 

• •. ~ .. " 

Tag Detected 

Tag Detected 

Tag Detected 

Not CTS and Tag Detected 

.' t" 
"" .. 

Scanner 

PCF X'g' 

each bit svc scan 

Set Scv Req 
Interlock 
inlCW 

PCF X'g' 

Serialize 2nd 
SYN char in 
SDF at each 
bit svc scan 

PCF X'g' 

Set Svc Req 
Interlock 
inlCW 

~CF X'C' 

Serialize PAD 
Char. Set PCF 5 
after the PAD 
char is sent and 
CTS is off. 

I • i (' { ., .... ,. "' .. , 

, 

Line Interface 

SDF=32 (1st) 
PDF=32 (2nd) Transmit 1 st SYN 

char (32) 

, 
, I 

, I PCF X'g' sends 
L - -., Request to Send and 

SDF=32 
PDF=2D 

SDF=2D 
PDF=FF 

SDF=FF 

I Xmt mode to interface 

Transmit 2nd 
SYN char (32) 

Transmit ENQ. 
char (2D) 

Transmit PAD 
char (FF) 

, I~-----------
" I Turnaround to receive. 

Turn off Req to Send 
'- - - ~ and Xmt mode in line 

I interface when tag is 
I detected. 
I 

{" I' 
"1\. .... 

See B-400 
and B-410 
for scanner 

. details of 
these 
operations 

To modem 

~ .. - 1'-
" " 

BI" SYNC TERMINAL OPERATION 
(PART 1 OF4) 

£ ( ,-~ 

., "'. "" 

8-370 
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BI-SYNC TERMINAL OPERATION 
(PART 2 OF 4) 

Control Program 

L2 
Interrupt 

L2 
Interrupt 

Note: The control program 
must recognize DLE-10 as 
the ACK 0 sequence_ 

J ..... \I 
J 

L2 
Interrupt 

,If' 

/' , 
,"" 
Y 

Yes 
(I n Character Phase) 

Scanner 

PDF=OO 

SDF=080 

PDF=32 

Line Interface 

Receive 1st SYN 
char (32) 

Receive 2nd SYN 
char (32) 

I When 'tag' is detected, the 
- - - - - - -I scanner transfers the 2nd 

---"..L~-_ SYN char (32) from the 
Set Svc Req I SDF to the PDF and causes 

Detected 

Tag Detected 

,r 

'" 

Interlock I a L2 interrupt request. inlCW IL-_______ __ 

PCF X'7' 

Deserialize PAD 
char at each bit 
svc scan 

SetSvc Req 
Interlock in ICW 

'" '1\, 
J 

SDF=080 

PDF=10 

SDF=080 

PDF=70 

SDF=080 
(at start 
of char) 

PDF=X'F' 

Receive OLE 
char (10) 

Receive 
character 
(70) 

Receive PAD 
char (X'F') 

ACKO 
Sequence 

From; modem 

From modem 

( 

Control Program 

(PADtoSOF) 
Output X'44' 
(1st SYN to PDF) 
Output X'45' 
D X'C' PCF X'S' 

Output X'44' 
(STX to PDF) 

Scanner Line Interface 

Send Request 
to Send to modem. 
Set Xmt mode. 

Delay for 
Clear to Send 

Transmit PAD char, 
(AA) (Sent as X'55' 

'------I because low order 

I 

bit sent first-see 
8-410) 

I When 'tag' is detected, the 
I scanner transfers the char 

- - - - - - -I '32' from the PDF to the _---L--_ I SDF and causes a L2 
Set Svc Req 1 interrupt request 
Interlock in ICW _ 

Tag Detected 

SetSvc Req 
Interlock in ICW 

Detected 

PCF X'g' 

Serialize 2nd 
SYN char in 
SOF at each 
bit svc scan 

SetSvc Req 
Interlock in ICW 

".r' -" 

\"l._/>I 

SDF=32 
PDF=32 

SDF=32 
PDF=02 

Transmit 1 st SYN 
char (32) 

Transmit 2nd SYN 
char (32) 

BI-SYNC TERMINAL OPERATION 
(PART 2 OF 4) , 

To Modem 

See 8-400 
and 8-410 
for scanner 
details of 
these 
operations 

To Modem 

8-380 
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BI-SYNC TERMINAL OPERATION 
(PART 3 OF 4) 

Control 
Program 

B 
From 
B·380 

Output X'44' 
(Data to PDF) 

L2 
Interrupt 

Output X'44' 
(ETX to PDF) 

L2 
Interrupt 

Output X'44' 
(BCC1 to PDF) 

L2 
Interrupt 

Scanner 

PCF X'g' 

Serialize STX 
char in SDF at 
each bit svc 
scan 

Tag Detected 

Set Svc Aeq 
Interlock 
in ICW 

PCF X'g' 

Serialize data 
char (XX) 
in SDF at each 
bit svc sean 

Tag Detected 

Set Svc Aeq 
Interlock 
inlCW 

PCF X'g' 

Serialize ETX 
char in SDF at 
each bit svc scan 

Tag Detected 

Set Svc Aeq 
Interlock 
inlCW 

I 
" 

SDF=02 
PDF=XX 

SDF=XX 
PDF=03 

SDF=03 
PDF=VV 

( 
.... 

Line 
Interface 

Transmit STX 
char. 

(02) 

Transmit 
data char 

(XX) 

Transmit ETX 
char 

(03) 

I .-.... .... 

To Modem 

To modem 

To modem 

, 
" 

Control 
Program 

OutPUt X'44' 
(BCC 2 to PDF) 

L2 
Interrupt 

Output X'44' 
(PAD to PDF) 

L2 
Interrupt 

,- I , . " 
I 
"' 

Scanner 

PCF X'g' 

Serialize BCC·1 
char in SDF at 
each bit svc scan 

Tag Detected 

Set Svc Aeq 
Interlock 
inlCW 

PCF X'g' 

Serialize BCC·2 
char in SDF at 
each bit svc 
scan 

Tag Detected 

Set Svc Aeq 
Interlock 
inlCW 

PCF X'C' 

Serialize PAD 
char. Set PCF=5 
after the PAD 
char is sent and 
CTS is off. 

,-
'". 

SDF=VV 
PDF=ZZ 

SDF=ZZ 
PDF=FF 

" 

SDF=FF 

SDF=OO . 

" " 

Line 
Interface 

Transmit 
BCC·1 char 

(VV) 

Transmit 
BCC·2 char 

(ZZ) 

Transmit 
PAD char 

(FF) 

" " : Turnaround to receive. 

C 
" Turn off Req to Send 

To B·39O 'I and xmt mode in line 
I interface when tag is 
I detected. 

,--. (-

" " 

To modem 

To modem 

To modem 

BI;SVNC TERMINAL OPERATION 
(PART 3 OF 4) 8-381 



BI-SYNC TERMINAL OPERATION 
(PART 40F 4) 

Control 
Program 

Start 
Rcvtimeout 

L2 
Interrupt 

Not CTS 

Scanner 

From 
B-381 

C 

PCF X'5' 
SDF=3FF 
(at start 
of receive) 
PDF=OO 

SDF=OBO 

PDF=32 

__ ----'---_=_ ---:.... -I 
Set Svc Req. I 
inlCW 

SDF=080 

PDF=10 

Line 
Interface 

Receive 1st 
SYN char 

(32) 

Receive 2nd 
SYN char 

(32) 

When 'tag' is detected, 
the scanner transfers 
the 2nd SYN char (32) 
from the SDF to the 
PDF and causes a L2 
interrupt request 

Receive OLE 
char (10) 

L2 
Interrupt 

Tag Detected 

Note 

L2 
Interrupt 

Sand another data block, 
or send -=OT.and turn around 
to monitor fOr an ENQ char
aCter from the terminal. 

PCF X'7' 

Deterialize char 
«61) at each bit SDF=080 Receive 

character PDF-61' (611 

Note: The control program 
must recognize DLE-61 
as the ACK 1 sequence. 

Sequence of Operation For a Half-Duplex Switched Line 

:.. o~;~ 
MOdel 

ontrol 
Program 

5 
Line interface I ~r I 

~ ;,~~~:,CF ~ ~:l:t 
Mon 
Phase Receive 

In Phase 

From 
modem 

From 
modern 

Ack 1 
Sequence 

From 
m~ 

D~ta 
Terminal 
Ready 

Set Ready 

to Send 

Clear to Send 

Transmit Data 

Receive Data 

I 
I 

.~ 

See 8-500 for 
details of the 
associated dial 
operation. 

I 

I PADIDatalpA~ 

[SYNISY~ Data I PAD I 

Control 
Program 

I 

i 
I 

IPApl Data IPADI 

BI-8YNC TERMINAL OPERATION 
(PART40F4) 

, Control 
Program 

5 
Mon 
P~asel 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

ISYN~YNI S 

8-390 



I 
" 

£. 

" 
,-
" 

I 
" 

I 
" 

I 
" 

I ,. 

SSC TRANSMIT SEQUENCE 

See 8-410 for details associated with this sequence. 

Scan Bit Service 
(from line interface 
during 'control in B') 

Bit Svc Reset 
ho line interfacel 

'CSB Data Out 7' 
(send data buffer) 

Data Buffer 
output to carrier 
equipment 
(in line interface) 

Shift 
(SDF) 

Tag deteCted 

PDF transfer 
tonew.SDF 

tnterrupt GO 

CSB Want ... 
Priority Register 

• • • • I • • • • • • • • • 
• • • I • • • • • • • • • • 
2 o 7 6 5 4 3 2 o 7 6 5 

• • • I I • 
_. data buffer ~

. Strobe data to 

_O-~--~~II~t~ t~-B-~-~t~-~-t~t~-~-t-t~-B-~-·~-B-~~t~~B~~-t~~B~~-t~-B-i-t-·~-B-~~·--B-i-t~t~~B~~-~ 
'---- Initial 1 0 > I" 7 6 5 1st ~YN 3 2 1 0 "'1_ 2~d SYN 6 5 S 
,-- Pad --------· ...... t----------character------------... toIIl-character ----~ 

• • • • I • 
NewSDF bits 
used from SDF 
during next bit SVC 

• I • 

., "" _A_t_ta_c_hm_en_t_base __ "_i_ds_f_o_r_le_Vl_I_2_in_te_r_ru_p_t __ -1S 

• These signals occur here 
if the priority register is 
available; otherwise they 
delay untit the priority 
register is available. 

A Level 2 interrupt must ocCur, 
and the program routine must 
execute Output X'44' to place the 
next charectar in the PDF and reset 
SCF 1 (service request intarlock) 
before the next tag is detected. 
Otherwise, an underrun occurs, 
and SCF 2 is set. The same char
acter in the PDF is transmitted 
until the program changes the PDF 
orPCF state. 

• • • 

,--
,- I 

" 

BSC TRANSMIT SEQUENCE 8·400 
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BSC TRANSMIT DETAILS 

Note: This example uses LCD = C (EBCDIC code). 

The scanner holds 'CSB data out 7' (send data buffer) at 
the mark level while CTS (clear to send) is off (T A311). D 
While CTS is off, 'SDF direct' regenerates the data in the 
SDF and 'shift' is inhibited (TA211). 

When CTS turns on, the scanner sets PCF=9 (TA831).0 
State 9 becomes the active PCF state at the next 'bit service 
request' for that interface. The scanner then: 
• Removes the mark hold and sends the bit in SDF 9 to 

the LIB at 'bit service request' time (TA311 ).1) 
• ShiftsSDFO-9 under control of 'bit service request'. II 

During this shift, the scanner: 
Inhibits '$DF direct'. 
Places a zero in SDF O. II 

The scanner detects the transmit tag during 'gated bit 
service' when SDF 0-8 contains all zeros and SDF 9 is 1 
(TA261). JI 
The scanner: 
• Sends the next bit from PDF 7 instead of SDF 9.0 
• Brings up 'sync xmt xfer' that gates PDF 0-6 contents 

to the SDF (TA231). II During this PDF to SDF 
transfer, the scanner: 

0 ~ 0 0 0 iii 
~_JI 0 \,- '; 

~ 

~jJ 
-~-- . ~-.---------

,0 
\,Y 

Sets SDF 2 for the transmit tag. -II The LCD state 
determines that this bit is set into SDF 2. This 
applies to LCD = D (USASCII) also. 
Forces SDF bits 0-1 to zeros 10 (also under control 
of LCD C Or D). 

• Inhibits 'shift' to preve,nt shifting ~he new character in 
the SDF (TA211). 

• Brings up 'interrupt go' (TA831) that: 
- Sets SCF 1 (service request interlock) if SCF 0, 

SCF 2, or SCF 3 are not set (TA121): 
- Causes aL2 interrupt request (TA831). 
- Brings up 'fetch buffer' that gates the ICW content 

to the input register when the CCU accepts the L2 
interrupt (CX001). 

The control program executes an Output X'44' to place the 
next character in the PDF, and to reset SCF 1 (servi~e 
request interlock). The scanner detects transmit tag (SDF 
0-8 = zeros and SDF 9 = 1) for each character sent to the 
LIB. II In addition to the action previously described, 
the scanner checks to ensure that SCF 1 is off. If on, an 
underrun has occurred and the scanner sets SCF 2 (overrun/ 
underrun),and resetsSCF 1 (TA121). 

The scanner sends characters to the LI B using the above 
sequence until the control program changes the PCF state 
to C (transmit turnaround-RTS off), orO (transmit 
turnaround-RTS on). 

0 ~, 0 0 0 0 0 , ; 

\ ..... : 0 0 

2nd Character 

PDF = 32 (SYN) 
(Set by Output X'44' 
prior to program set 
of PCF S) 

1 st Character 

SDF = 1 AA (Initial 
Pad -Set by Output 
X'46' before the Shift 
program sets PCF = S) II---.-.t 

Shift 

Shift 

Shift when bit ,;,Sh...;,if....;;t __ ... 
service is received Sh'.ft 
from scanned line __ ..... 
interface during 
'control in B' 

Tag is detected when SDF 0-8 = zeros 
and SDF 9 = 1 

The scanner sets the new SDF 
into the ICW during the same 
bit service request that detected 
the tag. The SDF 9 output is used 
the next bit service scan. 

Shift when bit service is 
received from scanned line 
interface during 'Control 
~nB' 

Tag is detected when SDF 0-8 = zeros 
and SDF 9 =1 

No II 
Shift ". 

Set new SDF .-I11I I11\1i111P_ 
(as above) lflii/! 

0 0 ;'J 0 0 0 () '-.... -

PCF X'S' (Transmit Initial) 
(Set by Output X'4S') 

PCF X'g' (Transmit) fJ 
Serial Data Field Positions-

Mark 
level 

D 

7 

asc TRANSMIT !lETA I LS 

Transmit data is in 
top to bottom order 
at each bit service 
request. 

1jj~f! !f!!!! l{jt/{(ft~~{{l1d 
1h~!transfer to SDF applies ~'Ih 
,(por USASCII (LCD" D)/iJ 
/II//////////////////////////. 0 
PDF contains the 
1st SYN character. 

I ... o<!8!li~.11 PDF contains the 
I' 2nd SYN character 

LorY..,...L-r-L-.-L-,,.L,.J...;.J 

To LIB 

0 () 0 0 0 (1) 0 0 0 '; jJ ",' ~ \....y 

8-410 

0 
\....Y 
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BSC RECEIVE DETAILS 

Note: Example uses LCD = C (EBCDIC code). 

The scanner shifts the received data through the SDF (serial 
data field) at each bit service request looking for the sync 
configuration. Once the scanner recognizes the sync 
configuration (TA841I. D the scanner: 
• Sets PCF = 7 (TA811). fJ 
• Inhibits 'gate direct' that prevents regenerating the old 

PCF 0-3 bits (T A831). 
• Generates 'initiate sync 8 rcv tag' (T A841) that: 

Sets the tag bit in the 'new SDF 2' (TA261) II 
Inhibits 'shift' (T A211). II 

With 'gate direct' and 'shift' inhibited, the scanner 
places zeros in new SDF 0-1 and SDF 3-9 positions. 

II 
The scanner shifts the received data through the SDF at 
each bit service request until the tag bit is detected in 
SDF 9 (T A261) II . When the receive tag is detected, 
the scanner: 
• Initiates 'rcv xfer' (TA711) that: 

Causes '7 bit xfer' of the SDF contents to the new 
PDF (TA711) IJ. 

~ .. 

" 
~ ~ 
" " 

Gates the new bit to PD Foil . 
Inhibits 'PDF direct' (0-7). This prevents the regen
eration ofthe old PDF (TA211). 
Sets a tag bit in new SDF 2 (TA261) 6. 
Inhibits 'shift' and 'SDF direct' (TA211). This 
resets SDF 0-1 and SDF 3-9 by preventing the regen
eration of the old SDF 1m. 
Checks for overrun (TA 121). If SCF 1 (service re
quest interlock) is on, an overrun has occurred. 
The scanner sets SCF 2 (overrun/underrun), and 
resets SCF 1. 
Brings up 'interrupt go' (T A831) that: 
1. Causes a L2 interrupt request (CX003). 
2. Brings up 'fetch buffer' when the CCU accepts 

the L2 interrupt (CX001) III . 

The control program executes Input X'44' to obtain the 
receive character 12 . If the second character is the SYN 
character while in PCF X'7', character phase has been es
tablished and the program keeps the PCF in state 7. If the 
second character is not the SYN character, the program 
sets PCF = 5 (for this example) to resume monitoring for 
phase. 

The same sequence occurs for each character received. 

r Control In B 

B Data 
CSB Data 5 
In 5 X-
R2T1 PH 

1st SYN 
Char 
(321 

Bits received in 
top to bottom 
order at each bit 
service request 

2ndSYN 
Char 
(321 

Next Char 

X1 =0 

X2= 1 

X3=0 

X4=0 

X5 = 1 

X6= 1 

X7=0 

X8=0 

X1 .. 0 

X2= 1 

X3=0 

X4=0 

X5" 1 

X6= 1 

X7=0 

X8=0 

IS 

,-
" 

r Gated Bit 
Service 

Shift 
X 
I 
X 

! 
I 
X 
I 
X 
I 
X 
I 
X 
I 
X 

f 
X 
I 
X 
I 
X 
I 
X 
I 
X 
I 
X 
I 
X 

Shift 

Shift 

Shift 

Shift 
~ 

Shift 

Shift 

-II 0 , 

Shift. 

Shift 

Shift 

Shift· 

Shift 

Shift 

Shift 

I 

I 
" 

PCF X'5' (Monitor Phase-DSR Check On) 

Serial Data Field Positions 

0 1 2 3 4 5 6 7 

0 1 1 1 1 1 1 1 

1 0 1 1 1 1 1 1 

0 1 0 1 1 1 1 1 

0 0 1 0 1 1 1 1 

1 0 0 1 0 1 1 1 

1 1 0 0 1 0 1 1 

0 1 1 0 0 1 0 1 

0 1 1 0 0 1 0 1 

I , I 

,-
" 

8 9 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

,-
" 

":~':::;,t><~ 
..• ~» .•. 
SDF state after 
shifting and the 
new bit is inserted 
in SDF O. 

v 
3 v .~D 2 .... m.'~~ SYN Character detected. 

II PCF X'7' (Receive In Phase) 
SDF 

0 1 2 3 4 5 

0 0 111 0 0 0 

0 0 0 1 0 0 

1 0 0 0 1. 0 

0 1 0 0 0 1 

0 0 1 0 0 0 

1 0 0 1 0 0 

1 1 0 0 1 0 

0 1 1 0 0 1 

0 1 1 0 0 1 

I r I I I I 

6 7 8 9 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

1 0 0 0 

0 1 0 0 

0 0 1 0 

0 0 0 1 

0 0 0 1 

I fer ..... 1--_7;....;b:..,lt:..,X'-'--_1J 

PDF 

II 

SDF st ate after 
g and the shiftin 

newbi t is inserted 
O. in SDF 

.~(.:i~i:ti1W*:W 

*-.::.; ... '. 

.. Tag is detected 
U during this bit 

service request. 

X--X---x---X---X---X---X---X 04 Fetch buffer III 

Input Register 

~'-X---X---X---X---X---X---X---X---X Input ~' 

~l .. \ .... \ ... \ ..... \_\ ... \ ..... \_\ ... \ .. _ ... Iiiinbu .. s •• To CCU 

Gat 
SV 

X1 

To LIB 

esc RECEIVE DETAILS 8-420 



1050 TYPE TERMINAL OPERATION 
(PART 1 OF 2) 

Note: This operation uses a leased line. 

SDF 

PDF 

CONTROL PROGRAM 
ABAR .. line interface address 
PCF X'a' 
Output X'46' 
SDF X'020' 
Output X'4S' 
LCD X'4', PCF XT 
(Set Mode) 
STARTT.O, 

Output X'4S' 
LCD X'4', PCF X'2' 
(monitor for DSR 
on) 

o 7 

Reversed 
BCD Code C1248AB 

When 'tag' is detected, 
the scanner transfers 

the @ char '7C' 
from the PDF to the 
SDF and causes a L2 
interrupt l'8C!uest 

() 

, 
I 
I 
r ..... ----
I 
J 

SCANNER 

PCF X'1' 

Scanner sets 
mode in line 
intf. Scanner sets 
PCF = 0 at bit 
svc scan. 

SetSvc Req 
Interlock 
inlCW 

PCF X'2' 

Set PCF = 0 
at bit svc scan 
when DSR is 

LINE 
INTERFACE 

SDF =020 
Initialize to 
start-stop mode, 
business mach elk, 
osc sel 0, and data 
terminal ready on,. 

Note: The service request interlock 
does not set if SCF 0 (stop bit check I 
rcv break), SCF 2 (char overrunl 
underrun), or SCF 3 (modem check) 
are on. The service request interlock 
(SCF 1) must be reset by the control 
program. This is not indicated in this 
flowchart. P---------------__ 

Data Set Ready 
from modem. 

SDF=OO3 
Send Request 
to Send to 
modem. 
Set xmt mode. 

Clear to Send on 
from Modem 

Transmit 
2 Mark 
Bits from 
!l;DF = 003 

These 2 mark bits 
ara not a hardWare 
requirement, but 
are for programming 
convenienca. 

SDF=7C-@ ,...-------.... 
Transmit 

PDF=23=A ~ 
\SIchar 
(7C) 

" , i~------------
" I PCF X.'9' sends _ -I Request to Send 

I and xmt mode 
I to intf. 

o 

From 
Modem 

To 
Modem 

See B-470 
and B-48O 
for scanner 
details of 
these 
operations. 

To 
Modern 

0-.·· '-.. 

CONTROL 
PROGRAM 

Output X'4S' 
LCD X'4', PCF X'D' 1----------1 
(Transmit Turna· 
round-RTS on) 

Start 
Rev timeol,lt 

LINE 
INTERFACE 

Transmit 'A' 
Char 

(23) 

Transmit 
'" char 

(20) 

Turnaround to 
receive. Turn off 
xmt mode in line 
interface' and 
inhibit start bit 
when tag is detected 

Receive 
(i) char. 
(37) 

I When 'tag' is detected. ------_ ...... _---.---
SetSltcReq 

I the scanner transfers the 
-1 (y) char from the SDF to 

I the PDF and causes a L2 

To B-440 

,0 
~y 

Prog. delay for .. 
Term. turnaround 

o o 

Interlock 
inlCW 

PCF X'S' 

o 

I Interrupt request. 

SDF =003 
PDF=34= @ 

"-" ( '--i 
I 
I 

Set Xmit 
Mode. 

Transmit 
2 mark 
bits from 

PCF X'go sends 
Request to Send 
and xmt mode 
toth4! intt. 

o o 

1050 TYPE TERMINAL OPERATION 
(PART 1 OF2) 

To 
Modem 

To 
Modem 

~See 8·490 
for scanner 
details of 

.' this operation 

See 8-470 
and 8-480 
for scanner 
details of 
these operations. 

o o 0·" . :', 

8-430 

o 
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1050 TYPE TERMINAL OPERATION 
(PART 2 OF 2) 

CONTROL 
PROGRAM 

L2 
Interrupt 

Output X'44' 
('X2' char to 
PDFI 

L2 
Interrupt 

L2 
Interrupt 

SCANNER 

PCF X'g' 

Serializa 
@char 
inSDF at 
bit svc scan 

Tag Detected 

Set Svc Req 
Interlock 
inlCW 

PCF X'go 

Serialize 
'X1' char 
in SDF at 
bit svc scan 

Tag Detected 

SetSvc Req 
Interlock 
inlCW 

PCF X'g' 

Serialize 
'X2' ehar 
inSDF at bit 
'svc scan 

Tag Detected 

Set Svc Req 
Interlock 
inlCW 

,-
" 

LINE 
INTERFACE 

SDF = 34 = f'i)\ r----------. 
PDF = X1 \::J Transmit 

SDF = X1 
PDF = X2 

SDF=X2 ® 
PDF = SE=' 8 

@char 
(341 

Transmit 
'X1' char 

Transmit 
'X2' char 

, 
" 

I 
" 

To 
Modem 

To 
Modem 

To 
Modem 

I ". 

CONTROL 
PROGRAM 

L2 
Interrupt 

Output X'4S' 

,-
" 

,--
'" 

SCANNER 

PCF X'g' 

Serialize 

®char 
in SDF at bit 
svc scan 

Tag Detected 

Set Svc Req 
Interlock 
inlCW 

PCF X'D' 

LCD X'4', PCF X'D' 
(Transmit turna- I-----~ 

Serialize LRC 
char in SFD. 
Set PCF = 7C 
after the LRC 

round-RTS onl char is sent to intf. 
Leave RTS on 

Tag detected 
for LRC char L2 

Interrupt ..... f-----.. --------4 .. 

L2 
Interrupt 

End of 
this text 

PCF X'7' 

Deserialize 
(2) char at 
each bit svc 
scan 

Set Svc Req 
Interlock 
inlCW 

Continue with sequence 
from problem program 

, 
" 

LINE 
INTERFACE 

SDF = 5E = B 'Jr----------. 
PDF = LRC Transmit 

®char 
(74) 

SDF = LRC 

SDF = 00 

Send LRC char. 
Line intf is then 
set to rcv. 

'\. 
'\. 

'\. I 

"--1 
I 
II 

Turnaround to receive. 
Turn off Xmt mode 
in line interface and 
inhibit start bit when 
tag is detected. 

Raceive 
(2) char 
(37) 

I 
" f When 'tag' is detected, '\. I the scanner transfars 

'"i the (2) char from the 
SDF to the POF and 

t causes a L2 Interrupt 
,request. 

( 
" 

To 
Modem 

To 
Modem 

See 8-490 
for scanner 

.' details of 
this operation 

1050 TYPE. TERMINAL OPERATION 
(PART 2 OF 21. 8-440 



2741 TYPE TERMINAL OPERATION 
(PART 1 OF 2) 

Note: This operation uses automatic answer on a full
duplex switched network. 

CONT'ftOL 
PROGRAM 

o 

From B~460 

L2 
Interrupt 

o 

SCANNER 

I'CFX'1' 

Scanner sets mode 
in line interface. 
Scanner" sets PCF= 
.. at bit svc scan. 

PCF X'2' 

LINE 
INTERFACE 

Modem in Auto Answer Mode. 
Data Terminal Ready allows 
incoming call to be answered. 

SDF = 020 Initialize to Start-8top 
)------t mode, business mach 

elk, OSC sel 0, and 
data terminal ready on 

Note: The service request interlock 
does not set if SCF 0 (stop bit check I 
receive break), SCF 2 (charoverrunl 
underrun), or SCF 3 (modem check) 
are on. The service request interlock 
(SCF 1) must be reset bV the control 
progrflm. This is not indicated in this 
flowchart. 

)001 ..... ----1 Incoming cafl __ ,ed 
Data Set Ready on 

SDFooOO 

SDF==OO 
lat S1art 
of receive) 

Una inter
facein 
receive mode 

Receive@ 
diu (34) 

.. 34 = @)L--____ -' 

When 'tat~ Is detllcted .. 
1he~ner transfers 
the dlar from the 
SO 0 the PDF and 
caua a L2 Interrupt 
ntqUISt. 

SDF-OO 

PDF-XX 

,0 
I"y 

Receive 
(XX) 

From 
ModIIm 

From 
Modem 

See 8-490 
for scanner 
dnails of 
this operation 

o \ ~. , 

"'-. y o 

CONTROL 
PROGRAM 

( €) to PDF) 

To B-46O 

SCANNER 

Tag Detected 

Tag Detected 

Prog delay for 
term turnaround 

PCF X'S' 

PCF X'g' 

PCF X'9' 

Tag Detected 

PCF X'g' 

LINE 
INTERFACE 

,Continue to receive the 
rest of the message. 

SDF =00 

PDF =7C= © 

SDF =003 

Receive @ char 17C) ~ 

Set Transmit mode. 

These 2 mark bits 
are not a hardware 
requirement, but 
are for programm
ing convenience. 

Transmit 2 mark bits 
from SDF = 003 

When 'tag' is detected, the 
scanner transfers the @ 
char '34' from the PDF to 
the SDF and causes a L2 
interrupt request. 

SDF" XI 

Transmit @ 
char 134) 

Trensmit 
X1 char. 

~--~----JPDF"7C=@~----------~ 

o 

Tag Detected 

o (.'1\ ",j 

274.1TVPE TERMINAL OPERATION 
(P~RT .1, OF 2) 

From 
Modem 

See 8-470 
and 8-4S0 
for scanner 
details of 
these opera
tions 

To Modem 

o o o o 

8-450 

o o 
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2741 TYPE TERMINAL OPERATION 
(PART 2 OF 2) 

CONTROL 
PROGRAM 

From 

~ 
Output X'45' 
LCD"4') 
PCF X'F' 
(Transmit 
turn.round
RTSon) 

L2 
, Interrupt 

Start 
Time 
Out 

fJ 

Input X'44' check 
for modem error 
(SCF 3): also 
SCF 0 and SCF2 

Return 
tochec:k 
line at 
~ 

L2 
Intenupt 

Terminal disconnects 
the line for this 
example. 

Yes 

• T .. ~. 

The control proaram 
shoutdcheck the ' 
sw.ofScFO. 
SCF 2, and SCF 3 
whenlMtr SCF 1 
(sve reg interloc:tt 
is off. 

( 
.... I 

" 

SCANNER 

PCF X'D' 

I ..... 

LINE 
INTERFACE 

I ... 

SDF EO 7C" C 
Serialize @ char .t 

bit, Ive Scan. Setr.::\ 
PCF .. 7 after the \SI J-~..,....----l 

~nlmi~ 
C char. 

I ). To 
Modem 

char ill.nt to intt, SO F • 00 
Leave RTSon. -, 

Set receive 
mode 

PCF X'7' 

Set SCF 3 
(modem 
error) in ICW 
at bit sve 
scan when 
DSR is off. 

I 
I 
I 
L_ 

Turnaround to receiv., 
Turn off xmt mode in 
line interf.ce and inhibit 
start b it when tag is de
tected. 

SQF = 00 

Sve req interlock 
is not set because 
SCF3 (modem 
error) is on. 

Receive 
Mode 

Terminal discOnnect, 
pf lin. drops Date ' 
Set Ready in line 
intf 

From 
Modem 

From 
MOdem 

Note: If the terminal disconnects the 
line, the resultant loss of carrier to 
the 3705 modem may result in the 
'receive data: line being at a space 
level long enough to be strobed as a 
start bit. The line interface strobes 
the state of the line as normal. 

, The Scanner receives these bits until 

'tw'D is detected, and then caUses 

a L2 Interrupt request. The modem 
error bit (SCF 3) will be on in the 
ICW. 

fJ If a start bit is not detected a L2 
interrupt request will not be 
generated, and the program must 
interrogate the ICW periodically 
to detect the modem error that 
is signaling the disconnect. 

"'" ... 

CONTROL 
PROGRAM 

L2 
InterruPt 

,-
... 

T 8-450 .. »#.&~~ To enable thelin' 
o "~ for enother call. 

, 
... 

SCANNER 

PCF X'F' 

Scanner resets the 
line intf at bit svc 
lCan by sendi ng 
'cntl out A' and 
'cntl OUt 8' With 
data out Iine5 off. 

I , 
" " 

t 
'-

LINE 
INTE,RFACE 

Reset all 
control latche5. 
Drop Data 
Terminal Ready. 

Gate 'Data 
Set Ready' 
off and 'Rev 
line sig Det' 
off to scanner 

To 
Modem 

From 
Modem 

START-STOP OPERATION: AUTOMATIC ANSWER ON A FULL-DUPLEX SWITCHED NETWORK 

Li ne Interface 
PCF States (hex) 

I 

L2 Interrupt ~ 
Data Terminal Ready 

Data Set Ready 

Requast to Send 

Clear to Send 

Transmit Data 

Receiw Data 

Rev Line Signal Detector 

Control 
Program 

7 

Receive 

Terminal 
Turnaround 

Control Control 
Program Program 

i~~~~!nd , 
RTSOn 1 
t R~ive 
o 

i il1I1 i. 
Terminal 
Disconnects 
the Line 

o 
Idle 

Disable 

2741 TYPE TERMINAL OPERATION 
(PART20F 2) 

I 
" 

8 .. 460 
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START-STOP TRANSMIT SEQUENCE 

See 8-480 for details 
associated with this sequence. 

Scan 
Bit Service 
(from line 
Interface 
d.llting~control in B') 

Bit SVC Reset 
(to lineinterfaCl,l) 

'CSBData aut '7' 
{send data 'bI.iffer I 

Oata BUffer 
Output to carrier 
Equipment 
(in line interface) 

Mark 

I I I I I I 

• • • • I I I 
Start B A B 4 

I I I I 
data buffer 

+ t Mark t 
(

Strobe data to set 

t tt--space"'""""'"--+----"-----I 

Bit 
B 

Bit 
A 

Bit 
B 

I I I 

I I I 
2 1 C 

I I I 

t t t 
Bit Bit Bit Bit 
4 2 1 C I (S=~ ) ~4 __ -----PAO------•• ~-~.~-----------------------@- 2nd character 

Shift lSOFt 

Tag Detected 

PDF Transfer 
to New SDF 

Interrupt GO 

CSB Wants a 
Priority Registar 

f"~ Cf;; () 0 

I 

t"~ 0 ",-y 

No shift leaves 
OinSOF9 

I which serves I 
_ esstart bit _ I I I I I I 

0 

New SDF bits used from 
SDF during next bit SyC 

• 

I Attachment base bids for Level 2 interrupt 

·~----------------------------------------iS 

• These signals occur here 
if the priority register is 
evailable; otherwise they 
delay until the priority 
register is evailable. 

A level 2 tn18rrupt must occur, and 
the program routine must execute 
Output X'44' to plaCe next character 
in die PDF and reset SCF 1 (service ' 
request interlock) bafore the next 
tag is detected. Otherwise, an under
run occurs and SCF 2 is set. The same 
charact .... in the PDF wilt b8 trails
mitted untif die program changes the 
PDF or PCFSf8bJ. 

r) \. ... It "y 0 r) \" - ,; 

----------------------_. 

I I I s 

I I I s 
Stop Start 

I s 

t f ::~ 
(St?p) (Bit) 

BIt r 3rd 
.. character--+-

I I 

I 

I 

0 .0 () 0 0 0 ,r", 
~ .1 ",-y ~. -Y 

/"""\ 
\"yi 

START -STOP TRANSMIT 
SEQUENCE 

(\ () ~.J! " , 

8-470 

C) /-:-~ 

/ 
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START-STOP TRANSMIT DETAILS 
This example uses LCD = 4 (start-stop 9/7-7 data bits, 
1 start bit, and 1 stop bit). 

The scanner holds 'CSB data out 7' (send data buffer) at 
the mark level while CTS (clear to send) is off (TA311). 
D While CTS is off, 'SDF direct' regenerates the data in 
the SDF and 'shift' is inhibited (TA211). 

When CTS turns on, the scanner sets PCF = 9 (T A831). 
fI State 9 becomes the active PCF state at the next bit 
service request for that interface address. The scanner then: 
• Removes the mark hold and sends the bit in SDF 9 to 

the LIB at 'bit service request' time (TA311).1J 
• Shifts SDF 0-9 under control of 'bit service request'. a During this shift, the scanner: 

Inhibits 'SDF direct'. 
- Places a zero in SDF O.g 

The scanner detects the transmit tag during 'gated bit 
service' when SDF 0-9 contains all zeros (TA261). II 
The scanner: 
• Checks the 'modem receive space' line during 'control 

in C' for an active level. If the line is active, the scanner 
sets SCF 0 (receive break). SCF 0 on prevents setting 
SCF 1 (service request interlock) (T A 121). This check 
occurs for every character transmitted. 

• Sends the start bit for the © to the LIB. a 
• Brings up "SS xmt xfer' that gates the PDF contents 

to the SDF (TA231).1I During this PDF to SDF 
transfer, the scanner: 
- Sets SDF 2 for the transmit tag (also supplies the 

mark for the stop bit). The LCD state determines 
where and how many stop bits are set in the SDF 
(see the accompanying diagrams). II 
Forces SDF 0-1 to zero (also under control ofthe 
LCD state). 1m 

• Inhibits 'shift' to prevent shifting the new character in 
theSDF (TA211). 

• Brings up 'interrupt go' (T A831) that: 
- Sets SCF 1 (service request interlock) if SCF 0, 

SCF 2, or SCF 3 are not set (TA 121). 
- Causes a L2 il')terrupt request (TA831). 
- Brings up 'fetch buffer' that gates the ICW content 

to the input register when the CCU accepts the L2 
interrupt (CX001). 

f' 1-
"- " 

,- ,- f (' I ,-
""- "- "" "- "I, ""-

The control program executes an Output X'44' to place 
the next character in the PDF, and to reset SCF 1 (service 
request interlock). The scanner detects transmit tag (SDF 
0-9 = zeros) for each character sent to the LIB. m In 
addition to the action previously described, the scanner 
checks to ensure that SCF 1 is off. If on, an underrun has 
occurred and the scanner sets SCF 2 (overrun/underrun), 
and resets SCF 1 (TA121). 

The scanner sends characters to the LIB using the above 
sequence until the control program changes the PCF state 
to (1) B (prepare to turn), (2) C (transmit turnaround-RTS 
off), or (3) D (transmit turnaround-RTS on)-assuming 
normal operation. 

(- I' .... "" 
I 
'" 

,.- I ,-
.... , 

" 

Note: The 1050 BCD code must be 
inverted by the program to be placed 
in the PDF in this order (see B-070). 

I-
" 

£- "- ,. 
, 

" .... " 

PCF X'8' (Transmit Initial) 
(Set by Output X'45') 

2 4 S A B 

,-
" 

Example 
o 
o 

2 3 4 5 6 7 PDF positions 

© (1F) becomes 7C 

1 st Charactar 

SDF = 003 
(set by Output X'46' 
before the program set 
PCFSI. 

Shift when bit 
service is received 
from scanned line 
interface during 
'con in B' 

, Shift 

,2nd Character 

PDF =7C =@ 

o 0 

(Set by Output X'44' 
before the program set 
PCFS) 

Mark --.;;~., 
Lew. 

PCF X'9' (Transmit) fI 
Serial Data Field Positions 

2 3 4 5 6 7 S 9 II 
0 0 0 0 0 0 

o 0 0 000 000 

No r.II 
Shift -=- 0 0 0 0 0 
~ L-...I..-~~~u..-&-~4 

Tag is SDF (0-9) = zeros. 

SO F state as bit 
is sent to LI Band 
before shifting occurs 

Transmit data is 
in top to bottom 
order at each bit 
service request. 

Perellel Data Field Positions 

0 2 3 4 5 6 7 

PDF contains@)o 0 1 1 1 1 1 0 0 

Stop Bit forced to 1 

Reset to 0 , I I 'SS Xmt 
Xfer' X-X-X-X-X-X-X-X-X-X 

The Scanner Sets the new SDF 
into the ICW during the same 

SDF 

bit service request that detected 0 0 0 
the tag. The SDF 9 output is used Shift B at the next bit service scan. 0 0 0 0 

Shift 
0 0 0 0 

A 

Shift S 
0 0 0 0 

Shift when bit Shift 
0 0 0 0 0 1 1 1 1 

4 

service is received Shift 2 from scanned line 0 0 0 0 0 0 
interface during Shift 
'control in B' 0 0 0 0 0 0 0 

Shift 
0 0 0 0 0 0 0 0 

C 

Shift 
0 0 0 0 0 0 0 0 

Stop 
0 

No Shift 
Start 

m 0 0 0 0 0 0 0 0 0 0 

II 

Tag Detected To LIB 

,- I ,-' f- ,-- 1-" ~ , " " ... ...., 
"- '-'--

PCF90r A 

Start-Stop 
A 

Tag Detected 

(SDF 0-9 = Os) T A211 

LCD = 0 (SS 9/6) 

Force 1 {~ 
Force 0 { I I Iss Xmit Xfer 

X-X-X-X-X-X-X-X-X-X--------~~ 

II~IIIIII 
SDF I 01, 1 ~'14151617IsI91 

2 Stop Bits 
LCD = 2 (SS S/5) 

:~{~ III 
I I SS Xmit Xfer 
X-X-X-X-X-X-X-X-X-X'~~~~_4~ 

I I I ~ I I I Cl 
SDF I 01, I 21 'i$ I5 1 6 1 7 18[ 91 

2 Stop Bits 
LCD = 5 (SS 10/7) 

PDF 

Force 1 {~ 
Force 0 I I 

SS Xmit Xfer 
X-X-X-X-X-K-X-X-X-X--------~~ 

SDF 

2 Stop Bits 
LCD = 6 (SS 10/8) 

PDF 1'0 1'1 21 31415161 7 I 

~:~:~ ==il 1I111111 S5 Xmit Xfer 
X-X-X-X-X-X-X-X-X-X--------~_e 

I~I II I I I II 
SDF I 0 ~ 213141516171s19 I 

, 
1 Stop Bit 

LCD = 7 (SS 11/S) 

PDF 101, 121314151617 I 

Force 1 {=il 11111111 SS Xmit Xfer 
X-X-X-X-X-X-X-X-X-X--------.. ~ 
-hll I I I I I I I 

'I"!"!2!+ 15!"!'!0!9! 
2 Stop Bits 

START -STOP TRANSMIT 
DETAILS 8-480 
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START-STOP RECEIVE DETAilS 

Note: Example uses LCD = 4 (start-stop 9/7-7 data bits, 
1 start bit, and 1 stop bit). 

The scanner monitors the received data for a start bit 
(space) at bit service request time when the PCF state is 
'receive' and the SDF is empty. The scanner inhibits 
'shift' until the start bit is detected. At this time, the 
scanner inserts a tag bit in SDF 2 D. 

The scanner detects tag when SDF 9 = 1 at bit service 
scan II. 
When tag is detected, the scanner: 
• Inhibits shift (TA211) II. 
• Checks the stop bit in the B data 5 position for a mark 

level (TA121). 
- If stop bit is at a space level, the scanner sets SCF 0 

to 1 (stop bit error). 
• Checks for overrun (TA121). 

- If SCF 1 (service request interlock) is on, the scanner 
sets SCF 2 (overrun), and resets SCF 1. 

• Generates 'receive transfer' that: 
- Causes'7 bit xfer' of SDF contents to the PDF 

(TA711) II. 
- Inhibits 'PDF direct' {0-7). This forces PDF 0 to 

zero, and inhibits the regeneration of the old PDF 
(TA731). 

• Brings up 'interrupt go'. This causes: 
- A L2 interrupt request (TA831). 
- 'Fetch buffer' that gates the ICW content to the 

input register (CX001) II . 
The control program executes Input X'44' to obtain ICW 
bits 0-15. 

The same sequence occurs for each character received. 

" £ , '-

CSB Data In S 

From 
LIB 

.'--' " 
I 
" 

I 
" 

(-

" 
, 
'-

,"-
" 

I 
" 

( , f .... 

START-STOP SDF TO PDF TRANSFERS BY LCD CODES. 
PCF X'7' (Aeceive) 

Control In B 
Serial Data Field Positions 

10 1 2 3 4 S 6 7 8 9 

SDF 101, 1213141s161718191 

LCD 2 and' tag detected ~1! I I I S bit Xfer 
Force 0 ~--X~ 

SDF 2 Tag lo o 0 o 0 o 0 o 0 0 "~ SDF empty iiyttt!t 
PDF 10 11\2\3\4Is\617\ 

A 
SDF 2 Aec Tag Gen 

B Data 
S 

PH 

TA331 

SIS 
character 
bits 

TA261 .. 
received Shift 
in top to 2 -~-----~~ 
bottom Shift 
order 1 - ~-------I~ 

C-
Shift 

--II 

~Zfg(fo!f{'(1.({~fnlf~ 
~ ~ right for other LCD coc:les.~ 
W/////////////////////////////~ 

r iff i r rf 
~-K,"",* JE )( ~'""'* ~ 

t t t t t t * t 
~rr~~TERCI0IcI1121418IAIBI( 

8910111213141S 

II 

Fetch Buffer II 

I I I I I II I 
II nput X'44·~~~:'D ... Q.~.~IIii~ .... D .. Q .. ~........ Inbus 

1.0 1.2 1A 1.6 'fo CCU. 
1.1 1.3 1.S '1.7 

SDF state after 
shifting and the 
new bit is inserted 
in SDF O. 

TA721 

SDF I 01 ' 1 21314(sI6171819\ 

LCD 0 and tag detected, I I I I I I 6 bit Xfer 
Force 0 '--* )( )( )( K--X 

ii"".* pDF1 0 111213141s1617\ 

TA721 

TA711 

SOF I 0 11 1 2 131 4 15161718191 

I I I I I I I 18bit Xfer 
LCD 6 or 7 and tag detected -*-*->'-X->'-~X 

tii*,iil 
PDF 10 11 121314\sI617) 

TA711 

STARr-STOP RECEIVE 
DeTAILS 

( ( ( 

8-490. 
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DIAL OPERATION 
(PART 1 OF'2) 
See B-510 for a flow chart of this dial operation. 

The following sequence outlines a suggested procedure 
which may be taken to perform a dialing function. 

Lower Level Disabled Code (L2 Masked) 
Address the autocall interface and execute Input X'45' to 
input SDF bits 0-7. DLO must be inactive to proceed with 
the dial operation. (If DLO is active either a dial operation 
has already been started, the line interface has not been 
disabled and has auto answered an incoming call, or a 
failure has occurred). If the I R bit is on, reset it by exe
cuting Output X'46'. Set the PCF state to X'4'. (Monitor 
Call ACR, COS, PND) to cause the CRa latch to set in the 
autocall interface, and initiate a timeout. 

Address the associated line interface. Set the PCF to X'D' 
(NO-OP), set SDF to turn DTR on, and set the PCF to 
X'1' (Set Mode). 
1. L2 interrupt for associated Line Interface Reset service 

request (lCW Bit 1), and set PCF to X'2' (Monitor DSR). 
2. First L2 interrupt for autocall interface (assuming the 

timeout did not complete). 
The PCF state should be X'4' (Monitor Call ACR, 

COS, PND). Input SDF Bits 0-7. Check to see that 
ACR and COS are OFF and PND is on. Place the proper 
dial digit in PDF Bits 4-7, and after resetting ICW Bit 1, 
place the PCF in state X'S' (Valid Digit) to cause the 

(~ r-:, 0 0, .0 
'\""./ 

I 
",-j \ I ~j/ ,j 

,0 
'~ _/ 

/ 

DPR latch to be set in the autocafl interface. Reset the 
IR bit by executing Output X'4B', and initiate a 
timeout. 

3. L2 interrupts for autocall interface for all but the last 
digit (assuming the timeout did not complete). Same 
action as in 2. 

4. Last digit L2 interrupt for autocall interface (assuming 
timeout did not complete). 

The PCF state should be X'4'. Check to see if COS 
is on. 

If COS is off, check to see if ACR is on. If ACR is on, 
the connection has not been established before ACR time
out and retry is suggested. If ACR and COS are. off, reset 
ICW bit 1, place the PCF in state X'5' (Monitor ACR, 
COS), reset the IR bit by executing Output X'46', and 
initiate a timeout. When the next interrupt occurs, either 
ACR or COS, or both, should be on. If COS is off, appro
priate retry action should be taken. If COS is on, the same 
action should be taken as described in the following 
paragraph. 

If COS is on, the connection has been established. After 
resetting ICW Bit 1, place the PCF in state X'F' (Disable) 
and reset the IR bit by executing Output '46'. When the 
call completes, a timeout should be initiated on the autocall 
interface. If DLO, COS, PND and ACR all become inactive, 
causing the interface to request a L2 interrupt, the timeout 
should not complete. If the timeout completes before the 
L2 interrupt, appropriate error recovery procedures should 
be invoked. 

",..-, /""""" () 0 (') 1 ! I"y \~ "- .. \ , 
~- Y ' ......... _/ 0 

SEQUENCE CHART FOR DlAlOPERATION 

(Monitor call-ACR, COS, PND) 
0 

4/ 

Autocall Interface I 
PCF states (HEX) F I I 

(Disable): I II 
:1 CDI 

I I I t. ,I 
PWI (from ACU) 

• t I II II I" 

t II II II II 
I, II ""'I,ll 

CRa lto,ACIj) 
II ..2" II II 'I 

II .1 II II II 
II I I II I I, , I I 

DLO (from ACU) ,.t i " 'I II 'I II II II II II 
II II II 

" II 
PND (from ACUl I 

I I 
I 'In 

t 
I I 

i 1 l I H DPR (to ACU) 
I I I 

1 I 1 NB1(to ACU) " I 1 \." 
1 I NB2lto ACU) dl I 

I I NB4lto ACU) H I 
Dial Dial 1 Digit3 Digit 4 

H NB8lto ACU) 

COS (from ACU) U 

H ACR (from ACU) 
\ Must be reset bV 

Output X'46' with 

IA {SDF 0 bitl 
.SDF bit 0 =0 • UI 

--- -- -- -- -- ---

II 
II 
II 

II 

" II 

II 
IJ 
II 
II 
I 

l 
I 

t 
Dial 
Digit 9 

I 

t 
(Last 
Digiti 

5 
I Monitor call-

ACR,COS , I 

DIAL OPERATION 
(PART10F21 

F 
I . ~ ~ (Disable) 

CD L2 AI , ~lnterruPt I I ~ lit i II .. I 
I !t I I 

I H I I 
I 

.. ~ I 
, I 

·1 H 
.I 
I n I 
I 
I 
1 H I 
I 
I H 1 
I 
I n I 
I 
I 
I n I Call 
IcomPleted I 

ll' Timeout of ACU 
call incomplete 

r--~' n I I 

I I H -- ---

(Start-Stop) 
Line Inte.rfaCI! ~ 2 
PCF States (Hex) ........--1 I~ _____ -----Itl---------------I"I 

Set Mode if- Monitor DSR 

DTR (To modem) -~~--------.l)ll---------... ~~--.:t~ ~---
OSR(FrOmmodem)I------------;l)..l---------...,)-IIJ!II--~t~,..:----
CTS (From modem)--------------Jn)..-------------...iIIIII! ... -1II. ""----

r~ ,r) 0 t~ (~ 0 0 0 /""1 (11 0 (')) (y , ' \,/ "',.3' \."" \" ;J , .. Y ~ \" .1 'c' 

r"'h 
\.Y ., j 
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DIAL OPERATION 
(PART 2 OF 2) 

t 
" 

See 8-090 for description of ICW fields 
See 8-500 for description and timing chart for dial operation 

Control Program 

OutDut X'45' 
(LCD X'3', PCF X'F') ~--< 
(Disable I 

L2 
Interrupt 

utput X'44' 
(Rst IYC reql 
Output X'45' 
(LCD X'3', PCF X'4'I 
(Monitor Calt
ACR, COS, PNOI 

L2 
Interrupt 

Scanner 

Set 
PCF X'O' 
(Idle) 

Ilf IR bit is off, 
- - - - - - - - 1 monitor for ACR, I COS, or PNO active 

Set L2 interrupt 
requestand IR bit 
at bit service 
scan after 
PNO is active 

PCF X'S' 

,- f I , 
" " 

Autocall Interface 

Reset-
CRG latch, 
OPR latch, and 
digit buffer 

ACU leads 
inactive-
OLO, ACR, PNO, 
and COS 

Set CRG latch 
Reset-
OPR latch and 
digit buffer 

SendCRG 
toACU 

PNO lead 
active 

Set-
CRG latch, 
OPR latch, and 
digit buffer 

..... 1-__ from 
ACU 

from 
~--ACU 

utput X'44' 
(Dial digit and 
reset IYC reql 
Output X'45' 

Set dial digit, 
CRG, and DPR in 
autocall interface 
at bit service 

>-------oy-------I~ - - - - - - -
(LCD X'S', PCF X'S'I 
Output X'46' 
(Rft IR bit inSOFI 

Autocall Abbreviations Used 

ACR Abandon call and ratry 

COS Call originate status 

CPR ~igit present 

OLD Data line occupied 

CRG Call request 

IR Interrupt reme"'r 

scan 

PCF X'S' 

Set PCF X'4' 
at bit service 
scan after 
PNO is inactive 

--------
As long as 
PNO is active, 
sat CRG and CPR 
letches, and 
gate PDF 4-7 
to digit buffer 
every bit sYe 
scan. 

Sand OPR 
and dial digit 
toACU 

PNOlead 
inactive 

to 1--. ACU 

from 
~~-ACU 

,-
". 

.-, ,-. 
" 

t 
'" 

Control Program Scanner 
j IflRbitisoff, 

r-----------------------.r- - - - - - _I monitor for ACR, 
1 COS, or PN 0 active 

L2 
Interrupt 

Output X'44' 
(Rst svc reql 
Output X'45' 
(LCD X'3', PCF X'5'. 
Output X'46' 
(Rst IR bit in SOFI 

L2 
'Interrupt 

PCF X'4' 

Set L2 interrupt 
request and IR bit 
at bit svc scan 
after PN 0 is active 

I If IR bit is off, 
- - - - - _I monitor for ACR 

Set L2 interrupt 
request and I R bit 
at bit service 
scan after 
PNO is active 

1 or COS active , 

, 
" 

Autocall Interface 

Set CRG latch 
Reset-
OPR latch and 
digit buffer 

PNO lead 
active 

Set CRG latch 
Reset-
OPR latch and 
digit buffer 

COS (call complefel 
or 

ACR {timeout I 
lead active 

Reset-

I I 
" " 

from 
~-- ACU 

..... 1-__ from 
ACU 

, 
'" 

Output X'44' 
(Rst flVC reql 
Output X'45' 

CRG latch, 
OPR latch, and 
digit buffer 

)-----------H-- - - - - --
CRG inactive 

(LCD X'3" PCF X'F') 

L2 
Interrupt 

Set PCF X'O' and 
L2 interrupt req 
at bit IVC scan 
when OLD, ACR, 
COS, and PNO are 
inactive 

ISet lYe request 
inlCW 

toACU 
to 

t---~ ACU 

..... ------~ 

OLO, ACR, 
COS,and 
PNO leads 
inactive 

..... 1-....,-_ from 
ACU 

DIAtOPERATION 
(PART 2'OF 2) B·51tl 
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DIAGNOSTIC WRAP 

Diagnostic Wrap 
• Provides a means of testing and locating troubles in the 

type 2 scanner line control logic and line-interface 
receive logic. 

• Provides a method of on-line program testing. 
• Can be performed on-line without affecting the opera

tion of lines not in diagnostic mode. 

Setup 
• Set anyone line interface per type 2 scanner to act as a 

transmit line and anyone or more line interfaces in the 
same scanner to act as receive lines. 

• Set Mode is issued to all diagnostic receive line interfaces 
first, then to the diagnostic transmit line. The SDF field 
must be set as follows: 

SDF 3 (Diagnostic Mode) - set to 1. 
SDF 4 (Data Terminal Ready) - reset to O. 
SDF 5 (Sync Mode) - set to 1 for BSC. 

- reset to 0 for start-stop. 
SDF 6 (External Clock) - reset to O. 

- SO F 7 (Data Rate Select) - May be 1 or 0 for all 
line sets. 

SDF 8 and 9 (Oscillator Select 1,2) - Select an avail
able internal 
oscillator bit 
rate. The rate 
must be the 
same for the 
transmit and re
ceive line 
interfaces. 

Operation 
1. After the Set Modes are issued, the affected line inter

faces can be exercised through any sequence of point-to
point or multipoint operations. 

2. Data bits clocked to the transmit line interface 'send 
data buffer' are also clocked into the 'test data' latch in 
the type 2 scanner. D 

3. As each receive line interface (in diagnostic mode) is 
scanned, the 'test data' bit is strobed into the 'receive 
buffer' instead of the 'receive data mark'. fJ 

4. When the 'diagnostic mode' bit is a 1 in the B data reg
ister (B6) during scan time, the type 2 scanner simulates 
the active states of: 
• 'Data Set Ready' and 'Clear to Send'. Clear to Send 

is not simulated II active if PCF=X'C' and the 'tag' 
is on (scanner has completely serialized the character 
in the SDF). 

• 'Receive Line Signal Det~ct' to turn on ICW bit 4.11 
Note: Diagnostic mode does not force R LSD to a 1. 

f 
'" 

I .... ,-
" 

.-
'-

1-
'-

, 
" 

I 
" 

I 
" 

I" 
" 

I 
" 

Dia9 Moda 
PH 

Data Terminal Ready 
PH 

Sync Mode 
7 Data Out (1-7) PH 

Late Sample 
R2T1 

Diag Mode 

X 
! 

2 

II 

X-X-X 

I I I X-X 
I ! 

3 4 5 6 7 

Data Set Ready 

(see note) 

Sel Line X 

Control Out A 

Data In (1-7) 

Early Sample 
W1T3 

B Date Register 

TA331 

Receive Lina Signal Detect 

II 

Transmit State 

SS,BSC 

B7 Bit Service 

B6 Diag Mode 

M22 

SDF 3 (Diag Mode) 

Set Mode 

Send Data .. 
A 1---" 

Resets the 'test data. 
latch to MARK. 

Xmit Mode [Transmit PCF 8,9,A,B,C, or 0 & Not Tag] '4 

New Sync (When in BSC & PCF State A) 
Request to Send [Transmit PCF B, 9, A, B, 0, or (C & Not Tag)) ~ 

Send Data 7 
Data Out (1-7) 

Control Out B 

Sel Line Y 

PH 

PH 

PH 

PH 

A Register 

External Clock 

Data Rata Select 

OSC Sel Bit 1 

OSCSeI Bit 2 

The A registers in the transmit and receive line interface 
are sat up the seme . only one shown. 

DIAGNOSTIC RECEIVE LINE INTERFACE 

This line not present on all line sets 

Sel Line X 

Control In B 

See the specific line set data flow page. 

Mark Test Data 

Rcv Data Mark 

fJ -
Rcv 

1---- X ---Buffer 

~ 

,Clear to Send 
Ring Indicator 

Data Set Ready 

Rev Line Signal Detect 

Rec Data IlJffer 

Dieg Mode 
Bit Svc Request 

DIAGNOSTIC TRANSMIT LINE INTERFACE 

B Register 
Xmit Mode 

Mark Send Data 

New Sync 

Request To Send 

Send Data Buffer 

SCANNER I LIB _ 

The transmit and receive line interfaces do not have to 
be located in the same LIB as shown but they must be 
in the same scanner. 

DIAGNOSTIC WRAP 8-511 

( 



SDLe TRANSMISSION FRAME FORMAT 

Flag 
The Flag is a unique sequence of bits that cannot inadver
tently be duplicatedin the data stream that is used to signal 
the start and end of each frame. 

• The bit sequence is 0111 1110. 
• A minimum of one Flag precedes each frame. 
• The E.nd F)ag may serve as the Start Flag of the next 

frame. 
• When in receive mode, the scanner continuously monitors 

the line for the appearance of a Flag. 

Abort 
The scanner interprets a binary zero followed by a sequence 
of seven binary ones (0111 1111) as Abort and sets SCF 0 
to a 1 and resets SCF 1 to O. 

Transmit Operatio 

SOLC TRANSMISSION FRAME FORMAT 8-520 

~------------------------------------------FRAME ------------------------------------------------~.~I This Flag mayor 
may not be present. End of Frame 

__ -------------------------------------------A----------------------------------------__ 

8 bits 

l 

Flag 

8 bits 

y 

Address 
(Non Flag) 

8 bits * 

Start of Frame 

J 

Control 
Commandl 
Response 

Information 
(Variable length blocks) 

8 bits * 8 bits per character * 

* The control program always sees 8 bits, but the zero bit 
insertion/deletion logic of the type 2 scanner (when in 
NRZI mode) may transmit/receive more than 8 bits 
over the communications facility. 

Block Check Sequence Flag 

8 bits * 8 bits * 8 bits 

":i:/SOLC 8 .. jBit times within char 

'~""2 3 4 5 6 7 811 /;. 4 5 6 7 8\1 2 3 4 5 6 7 811 2 3 4 5 6 7 8 
01111110 Q1111110 nnnnnnnnuuuuuuuu 

. '-r~~. 

1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 1 3456781123456781234567812345678 
xxxxxxxx VVVVVVVV 01111110: . 

~\~ Bits transmitted 

Bit times within char 

. Flag character transmitted 

... dSOLC8 

1'''r'3,4 5 6 7 811 2 3 4 5 6 7 8 1 345678 1 2 3 4 5 6 7 811 2 3 4 5 6 7 811 2 3 4 5 6 7 81 
x x x x x x x x V V V V V V V V 0 1 1 1 1 1 1 91 

L-_ Flag detected 

.p.SOLC8 

~.;c~bv: ?=~=~ ~.~ ~ ~ ~ ~ ~ ~ I ~ ~ ~ ~ ~ ~ ~ q 1 ~ ~ .. ,,~,,;~~~;,.~ ~ ~ I~. ~ ~ ~ ~ ~ ~ ~ 
L Flag detected J ""';; BIts receIved Bit times within char 

0 i0 0 0 ,r" f) (1'; (~ r" ("'l\ r () r", 0 t" .. " 
. ., 

--.....J/ '.,..J/ I, .... j ...... _,. 1\._) \c.....Y .J <.J ''-..Y "---) I\..)J 
/' 
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SDLC MODES OF OPERATION 

NRZI Mode 
When receive timing is derived from bit transitions in the 
data, the transmission technique is inherently sensitive to 
transition less data; a series of consecutive binary one bits or 
binary zero bits. The zero bit insertion technique, to pre
clude the appearance of Flag sequences within the frame, 
assures that sequences of consecutive one bits longer than 
5 will not occur in the transmission, except for thetrans
mission of the Flag (6 ones) or the Abort (7 ones). In 
order to prevent the occurrence of extended periods of 
transition less data due to consecutive zero bits, zero com
plemented differential coding (NRZI) is used when SDLC 
transmission utilizes non-synchronous type modems, 
equivalent free standing modems, or synchronous modems 
with data derived clocks. 

The control program sets ICW bit 44 (NRZI control) when 
transmission is to occur in N RZI mode. 

Transmit Operation 
When transmitting in NRZI mode, the scanner: 
• Complements the state of the 'send data' ('CSB data 

out 7') line to the 'send data' buffer in the selected 
line interface to transmit a zero bit. 

• Does not change the state of the 'send data' line to 
transmit a 1 bit. This results in continuous transitions 
(one per bit service request) in the event of consecutive 
zero bits and no transitions for the case of consecutive 
one bits. 

• Holds the 'send data' line to a steady binary on (Mark) 
level when PCF state X'S' (initial transmit) is active. 

• Sets PCF X'g' (transmit normal) when Clear To Send 
becomes active and begins transmitting the bit syn
chronizing pattern, Flag sequences, data, and so forth. 

Receive Operation 
When receiving in NRZI mode, the scanner: 
• Makes the new bit a complement of the 'last line state' 

if the 'receive data buffer' receives a 1 (Mark). 
• Makes the new bit the same as the 'last line state' if the 

'receive data buffer' receives a 0 (Space). 

When a 6th binary one is received, the scanner inspects the 
next data bit and if it isa binary zero, the total combination 
(0111 1110) is the Flag. The scanner recognizes the Flag 
character and automatically changes from PCF X'5' 
(monitor Flag) to PCF X'6' (receive info-inhibit data inter
rupts) to monitor for a non-Flag character. The scanner 
recognizes the 'start of frame' when a Flag character is 
followed by an eight-bit non-Flag character and auto
matically changes the PCF state from X'6' to X'7'. 

I ..... 

The Flag should be detected on the normal boundary. The 
following chart shows the predict~d position of the Flag 
bits in the SDF at the time the Flag should be detected. 
If the Flag is detected at other than this configuration of 
the tag bit, the scanner sets SCF 2 bit to 1. 

The bits in the shaded area are the remaining Flag bits when 
the Flag should be detected (see B-520) with the last 0 bit 
received in the new bit position. The 1 * is the receive Tag 
bit shifted right. 

Flag Detect Predicted Position 

SDLC 

Normal boundary. ' , , . , 

*Receive Tag bit 

I 
"' 

,-
" 

When 'end of frame' is sensed by the control program, the 
control program performs a block check. 

Non-Synchronous Communication Channel Bit 
Synchronous Requirements 
When business machine clocking is being used and the 
remote clock is not in phase (for example - half duplex 
operation or the first transmission following a line turn
around) the first two characters must be X'100' and X'OO' 
respectively. The first two characters transmitted are X'OO'; 
the 1 bit in the initial character X'100' is not transmitted 
but is used as the tag bit. These two characters, in con
junction with the NRZI encoder, provide the remote 
business machine 16 transitions for clock synchronization. 
When using modem clocking or the remote clock is in bit 
phase, these two leading characters are not required. 

I 
"" 

,-
" 

Zero Bit Insertion/Display 

Transmit Mode 
The scanner monitors the sequence of transmit data bits 
and when a consecutive sequence of 5 binary ones is noted, 
the scanner automatically inserts a binary zero bit before 
transmitting the next data bit. This includes the trans
mission of block check characters. Thus there will never be 
a consecutive sequence of transmitted binary one digits 
exceeding 5 within the frame except the Flag or Abort. 

Receiving Mode 
The scanner monitors the stream of received data bits and 
inspects the bit following any consecutive sequence of 5 
binary one bits. If this bit is a binary zero, the scanner 
deletes it from the data stream. 

SOLe MODES OF OPERATION 8-530 
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SOLC TRANSMIT SEQUENCE 
(PART 1 OF 2) 
This ,example is for a non-synchronous type communica-
tion channel thatrequires NRZI transmission. 

SDLC Bit Time 

2 Outputlnstr. 

3 ICW44(NRZP 

4 SCF 7 

5 SCF 5 

6 PCF State 

,7 LCD Code 

Bit To Be 

S Transmitted 

',CSB.Data Out 7' 
9 (Send Data to LIB) 

10 . Last Line State 

11 Ones Counter 

12, Position of Tag Bit 
inSDF 

,13 Shift (SDF) 

14 SDF Direct 

15 InSc8rt 0 

16 Tag Detected 

17 
PDF(O-6) 
Transfer to SOF(3-9) 

18 Interrupt Go 

19 SCF 1 

TB021 

TA131 

TA311 

TA311 

TBOll 

TBOll 

TA211 

TA211 

TBOS1 

TA261 

TA231 

TA831 

TA121 

X'46' Set SDF=100(Pad Char) (The 1 in 100 is used as a tag) 
Set ICW 44=1 

'44' Set PDF=OO(Pad CharI 
Sin SCF 7=1 

Hold at Mark during 
PCF State X'S' 

X1=0 

9 

000 001 

SCF 5=1 Holds 
Ones Counter to 001 

FromSDLCS 

NRZI TRANSMISSION OPERA 

Yes 
(1 ) 

Make 'CSB Data 
Out 7' same as 
'last line state' 

·Only effective during 

I~ ()fbit(\ 
\,- P \, ,.F,,-Y 

No 

(0) 

Make 'CSB Data 
Out 7' comple
ment of 'last 

:M<tke 'last line 
state' same as 
'CSB Data Out 7 

From SDLCS 

15 

16 12 • 

SDLC TRANSMIT SEQUENCE 
(PART 1 OF 2) 8-540 

r'-------- Flag Char-----____ , ,,. ________ Address Char-------_ 

o o o o o o o 

From SDLCS 

12 • 

16 

16 

1S 2 

• Scanner checks for .underrun condition -
SCF 1 on when 'Tag detected' becomes active, 

() 

S 

From SDLC S 15 

11 

12 • 

16 

16 

18 2 

o o 

r"\" 
, ':') 
!'-<-.-J> 

12 

16 

16 

1S 

o 

o 
I!) 
I!) 

I 
al 
c: 
o 
~ 
:J 
c: 

'';::; 
c: 
o 
(.) 
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SOLC TRANSMIT SEQUENCE 
(PART 2 OF 2) 

continued from ............. 
8-540 

SDLC Bit Time 

2 Output Instruction 

3 ICW 44(NRZI) 

4 SCF 7 

5 SCF 5 

6 PCF State 

7 LCD Code 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

Bit To Be 

Transmitted 

'CSB Data Out 7' 
(Send Data to LIB) 

Last Li ne State 

Ones Counter 

Position of Tag 
Bit in SDF 

Shift (SDF) 

SDF Direct 

Insert ° 
Tag Detected 

PDF (0-6) Transfer 
To SDF (3-9) 

Interrupt Go 

SDF 1 

Logic Page 

TB011 

TB021 

TA131 

TA141 

TA311 

TA311 

TB011 

TB011 

TA211 

TA211 

TB051 

TA26,1 

TA231 

TA831 

TA121 

I 
" 

rol Character "\ I 

° ° 

12 

16 

16 

2 

• Scanner checks for underrun condition-
SCF 1 on when 'Tag detected' becomes active. 

I ( • "' '- '-

° ° ° 

12 

16 

16 

2 18 

; • I~ I ,-
" " ,. " ,. 

X'44' Set PDF=YY(Block Check Char 2) 

--r 

.---" 
'-

2 

4 

-,--7--

Ones Counter deletes ° 
in BCC when appropriate 

r--J ---I 
_I l ___ J- --":1i0.0.1_.S.C.F.5.=.1.H.0.I.d.S .on.e.s.c.o.u.n.te.r.to.o.0.1 ••••••••••••••••••••• o.0.1._ 

End Flag in PDF 
16 

16 Note 

2 

Note: When in PCF state X'D', the scanner continuously serializes the Flag Character to the line interface 
without further interrupts until the service routine ends it - normally by setting PCF X'g'. This PCF 
state sequence is used for duplex operation where this SDLC transmit operation occurs on a low order 
line interface address while the corresponding receive operation occurs on a high order line interface 

address. 

SDLe TRANSMIT SEQUENCE 
(PART 2 OF 2) . 

Note 

8-550 
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SOLC RECEIVE SEQUENCE 
(PART 1 OF 2) 
This example is for a non-synchronous type oommunication 
channel that requires NRZI receiving. The characters 
received are those transmitted in the sequence shown on 
8-540. 

SDLC Bit Time TB011 

2 Output Instr 

3 ICW 44 (NRZI) TB021 

4 SCF 7 TA131 

5 SCF 5 TA141 

6 PCF State 

7 LCD Code 

'B5-Receive 
Data Buffer' 

8 (From LIB) TB011 

9 New Bit TB051 

10 Last Line State TB011 

11 Ones Counter TB011 

12 Position of Tag 
Bit in SDF 

13 Shift (SDF) TA211 

14 SDF Direct TA211 

15 Delete 0 TB051 

16 Tag Detected TA261 

17 SDF Transfer TA711 to PDF 

18 Interrupt Go TA831 

19 SCF 1 TA121 

20 Flag Detected TB011 

000 9 001 

Make New Bit 
same as last line 
. state 

2 Pad Characters provide modem with 16 transitions for bit synchronization 

1st Pad Char 2nd Pad Char ---.-----.., 
o 

NRZI RECEIVE OPERATION* 

Yes No 

(1) (0) 

Yes No 

(1) (0) 

Make New Bit 
complement of 
last line state 

*Scanner checks for overrun condition-
SCF 1 on when 'Tag detected' becomes active. 

*Only effective during SDLC bit time. 

~ 
i 1 
\y 

20 

9 and 11 

o o 
Delete 0 

9 and 11 

12 

SOLC RECEIVE SEQUENCE 
(PART 10F 2) 

X'44' Set SCF 7 
Reset SCF 1 

SDF (0-6) to PDF (1-7) 
16 _ .. ,;:.",.:.:.:.:.:.;.:.:.:. New Bit to PDF 0 

16 

18 

Note: 'Flag detected' inhibits 'shift' and, with (Not) 'SDF direct', 
resets the SDF to zeros and inserts the receive Tag bit in SDF 2. 
The scanner does not make a Flag boundary check in PCF state 
X'6~ 

f',," 
~j) f'l 

\"",._;/' 
/"'·1~ 
\~; 

8-560 

o ,... 
L9 
III 
c:: 
o 
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c:: .;; 
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SOLC RECEIVE SE~UENCE 
(PART 2 OF 2) 

Continued from B-560 

SDLC Bit Time TB011 

2 Output Instr 

3 ICW 44 (NRZI) TB021 

4 SCF 7 TA131 

5 SCF 5 TA141 

6 PCF State 

7 LCD State 

'B5-Receive 
8 Data Buffer' TB011 

(From LIB) 

9 New Bit TBOS1 

10 Last Line State T8011 

11 Ones counter TB011 

12 

13 TA211 

14 SDF Direct TA211 

15 Delete 0 TB051 

16 Tag Detected TA261 

17 TA711 

18 Interrupt Go TA831 

19 SCF 1 TA121 

20 F lag Detected TB011 

I ,--

2 

0 0 0 0 0 

8 Bit Info Char 

0 0 

010 001 010 001 

12 

16 

16 

18 

·Scanner checks for overrun condition
SCF 1 on when 'Tag detected' becomes 
active 

I 
'" 

n n 

BCC 1 

0 0 

010 001 001 

18 2 

n 

( .. 1-.. 

I I I I I I I 
SCF 1 .i" X'44' Reset SCF1 

n n n 
0 

BCC2 
End Flag Char 

2 

Notes: 
1. When 'flag detected' occurs simultaneously with 

'tag detected', the scanner makes a Flag boundary 
check in PCF state X'l' but does not check the 
overrun condition, therefore, SCF 2 on would 
indicate a Flag boundary check-not an overrun 
condition. The SOF does not transfer the Flag 
char to the POF. 

'Flag detected' inhibits 'shift' and, with (Not) 
'SOF direct', resets the SOF to zeros and inserts 
the receive Tag bit in SOF 2. 

I 

I 
" 

{-.-

I I I I I • I I I I I I I I 
"".'/"'/,''''''''',''' X'44' Reset SCF 5 

20 

.. Flag Detected flag Detected 
(Note 1) (Note 21 

1 I Flag Cher 1 
0 0 0 0 

001 

12 12 

•.... ,.",,: .. "::::,::,:;,:.:. From 'Set State 6' 

9 and 11 9 and 11 

2. When 'Flag detected' occurs simultaneously with 
7ag detected', the overrun condition is not checked. 
The scanner does not make a Flag boundary check 
in the PCF state X'6: The SOF does not transfer 
the Flag char to the POF. 

SoLC RECEIVE SEQUENCE 
(PART 2 OF 2) 

I 
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LI B and Line Sets 

INTRODUCTION 
(PART 1 OF 2) 

Partition 
Within 
LIB 

(Note 1) 

2 

3 

4 

Notes: 

Line 
Interface 
Address 
On LIB 

o 

2 
3 

4 
5 

6 
7 

8 
9 

A 
B 

C 
D 

E 
F 

Mode of 
Operation 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

1. Partition designations for LIB Bare 5, 6, 7, and 8. 
2. Only available in Partition 1. 
3. Only available in Partitions 1,5,6, and 7. 

Legend 

T 
R 

T 
R 

T 
R 

T 
R 

T 
R 

T 
R 

T 
R 

T 
R 

X Denotes an address used for a single I ine interface I ine set. 
- is an unused address. 

LS1 

x x 

x x 

x x 

x x 

x x 

x x 

x x 

x x 

x Denotes a pair of addresses required for this line set and mode of operation. 
* is an unused address. 

T 
R 

T 
* 
R 
* 
y 

* 
* 
* 

Denotes a pair of addresses required for this line set and mode of operation. 
Low order address of pair is transmit. High order address is receive. 

Denotes four addresses required for this line set. These line sets use two 
interfaces cabled into a single modem. The line sets must have adjacent 
addresses. The transmit address must be the low order address. The 
receive address must be the high order address. * is an unused address. 

Denotes an address required for this line set and mode of operation. 
* is an unused address. 

~ I Denotes a pair of addresses used for a two autocall interface if installed. 

x 
* 

x 
* 

NA 

NA 

NA 

NA 

NA 

NA 

T 
* 

R 

* 

NA 

NA 

NA 

NA 

NA 

NA 

Line Set Type * 

LS2 
(Note 2) 

x 
* 

x 
* 

NA 

NA 

NA 

NA 

NA 

NA 

T 
* 

R 
* 

NA 

NA 

NA 

NA 

NA 

NA 

LS3 
(Note 2) 

A 
A 

A 
A 

NA 

NA 

NA 

NA 

NA 

NA 

LS4 LSS 
(Note 2) (Note 2) 

x x 
* 

x x 
* 

x 
NA 

x 
NA 

x 
NA 

x 
NA 

NA NA 

NA NA 

T 
R 

T 
R 

T 
R 

T 
R 

T 
R 

T 
R 

NA 

NA 

LSB 
(Note 3) 

y 

* 

* 
* 

NA 

NA 

NA 

NA 

NA 

NA 

T 

R 

NA 

NA 

NA 

NA 

NA 

NA 

*The IBM 3705·80 Communications Controller 
contains the following standard line set configurations. 

M81: partitions 2 and 3 each contain an LS1 line set (4 lines). 
M82: partitions 2, 3, 5, 6, and 7 each contain an LS1 line set (10 lines). 
M83: partitions 1 through 8 each contain an LS1 line set (16 lines). 
M84: partitions 2 and 3 each contain an LS1 line set (4 lines), and 

partitions 5,6, and 7 each contain an LS8 line set (6 lines). 

LS9 
(Note 2) 

!~ 1j 
'c._ ;; 

LlBs AND LINE SETS 
INTRODUCTION (PART 1 OF 2) c-ooo 



INTRODUCTION 
(PART 2 OF 2) 

( I ... 

Lines are attached to the 3705-80 through LlBs (Line 
Interface Bases). The 3705-S0 can contain a maximum of 
two LlBs (LIB A and LIB B). The number of installed 
LI Bs is model dependent. Each LI B is identical and can 
handle a variety of line and terminal types. 

Lines are attached to the LI B through line sets. Each LI B 
is divided into physical locations corresponding to line 
addresses. Four line address locations make up a partition, 
and four partitions make up a LI B. Each partition of the 
LIB can contain a single line set only. 

The LIB consists of one MST board, a BCC (bit clock 
control) card, and an isolation card. The LI B provides the 
following general functions. 

Drives and terminates all signals from the scanner to the 
line set interface 

Terminates, logically DRs, and redrives all feedback 
si?nals from the line set interfaces to the scanner 

Provides bit clocking 
Controls bit sampling for lines driven by business 

" machine clocks 
Causes pseudo bit-service requests for lines driven by 
external data set clocks during periods when the data 
set clock is not running 
Provides signals to monitor the autocall operation for 
autocall interfaces. 

Note: In this manual, INTERNAL CLOCK means business 
machine provided dock, and EXTERNAL CLOCK means 
modemprovided clock. 

The 3705-S0 LI B provides for the attachment of up to four 
line sets. Line set configuration is determined by the 
3705-S0 model. The following liRe sets are available. 

Line Set LS1 (19.2K bps Attachment) 
The LS1 line set provides for the attachment of two half
duplex or duplex, switched or nonswitched lines that can 
operate at speeds up to 9600 bps. The mode of operation 
can be either start/stop (S/S), binary s'J(nchrono~s (BSC), 
or synchronous data link control (SDLC). Limiting the 
total number of lines scanned to eight (upper scan limit), 
permits synchronous operation of the lines at a speed of 
19.2K bps. Both lines of the LS1 must be attached directly 
to terminals, or attached using an EIA RS·232C/CCITT 
V.24 interface to an external modem. The control program 
may condition these line interfaces for either external clock 
or business machine clock control (if the speed does not 
exceed 2400 bps). 

._-- ----- ".~------

" I f ( ,~" " '"" ~ . "",, ~. " "./ " " 

Line Set LS2 (56,000 bps CCITT V.35 Attachment) 
The LS2 line set provides for the attachment of one duplex 
or two half-duplex synchronous lines that have a CCITT 
V.35 interface to an external modem (see Note) for use at 
line speeds up to 56,000 bps. The control program must 
condition this line interface for external clock control. 

Note: The LS21ine set in a 3705-80 can be directly attached 
to a Line Set 1W in a 3705-1/ for half-duplex operation at 
14.4K bps or 57.6K bps. 

Line Set LS3 (50,000 bps Digital Attachment) 
The LS3 line set provides for the attachment of one duplex 
synchronous line for operation at speeds up to 50,000 bps. 
This line set has a high-speed digital interface for attaching 
switched or nonswitched lines to a wideband external 
modem (see Note). The control program must condition 
this line interface for external clock control. 

Note: IBM control programs do not contain programming 
for switched line operation of the LS3 line set. 

Line Set LS4 (Auto Call Attachment) 
The LS4 line set provides four independent RS-366A/ 
CCln V.25 interfaces for attachment to external auto
mati,c Galling units (ACUs). Each interface and attached 
ACU can be associated by external cabling within any of 
the line interfaces provided by line sets LS1. 

Line Set S15 (57.6K bps Direct Attachmel1t CCITT V.3S) 
The LSS line set provides for local attachment of two half. 
duplex synchronous devices which have a CCITT V.35 
interface. Clocking is provided by the line ,set at either 
57.6K bps or 14.4K bps. The attached devices must be 
set for' external clock control. 

,-' 
" 

.. ---- ---- ------
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Line Set LS8 (9600 bps CCITT X.21 Attachment) 
The LSS line set provides for the attachment of either two 
duplex switched or nonswitched synchronous lines, or two 
half-duplex nonswitched synchronous lines for operation at 
line speeds of 2400, 4S00, or 9600 bps. 

For switched line operation, the LSS line set requires; (1) 
the latest release of ACF/NCPNS, (2) a business machine 
clock that operates at a frequency that is less than, 1 /24 of 
the operating speed of the line, and (3) a 2400 bps business 
machine clock for testing purposes. 

Line Set LS9 (48,000 bps CCITT X.21 Attachment) 
The LS9 line set provides for the attachment of either a 
single duplex switched or nonswitched synchronous line, 
or a single half-duplex switched or non switched synchronous 
line for operation at 4S,000 bps. 

For switched line operation, the LS9 line set requires; (1) 
the latest release of ACF/NCPNS, (2) a business machine 
clock that operates at a frequency that is less than 1/24 of 
the operating speed of the line, and (3) a 2400 bps business 
machine clock for testing purposes. 

I'~' I ," '-. '" " 
~' l I' 
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LIB DATA FLOW 
(PART 1 OF 2) 

0::, 
l-=B:::;cc:::...w::;r:':;it:::...e --·;---J"---~""'-----o- i -56';1 

I To LIB B 

a: 
w 
Z 
z 
<t 

I 
\, 

o 
Bit Clock Selec:J 1, 2, 4, 8 

Bec Read 

To LIB B 
Count 
Register 

~ I Internal Receive Oscillators 0-3 

en 
Z 
o 
.... 
<t 
(,) 

Z 
::) 

:E 
:E 
o 
(,) 

To LIB B 

LIB Local Store Parity Erro~ 

From LIB B 

LIB Active In 

LIB Select LIB Select A 

To LIB B 

o 

,.....----..,VA 
Bit Clock 041 
Control A 
Word .. 
Local Store 
16 x9 

o 8 

L 
Strobe 
Count 

o C P 
S R 

5 
6 

C 

PG VA049 

Last Osc Sample Condition 

Correction Remember 

I.-....------l~ VA049 
OE 

PC 

~_~VA049 

VA049 

LIB Active Out 
OR 

See C-120 

o To LIB B 

VA044 

G 
VA045 
VA046 

Bit Bit 
Clock Clock 
ALU 
Control ALU 

0 

o 

5 

Decode 
Count 
Equals 
Zero 

Delta Osc 

BCC Write 

A 
BCC Strobe 

~ _____________________ • _________ x __ ~~~--------------------------------__ --------__ --_S~y_nc_t_o_B_C_C~1 
Oscillator Select 1 to BCC 

- .... 
2 

Bit Clock Select 

I
~ 

1-4 
BCC Read ....;;;;..;:..::...;.==--..... --X - X---X---X ---X 

Internal Rcv Osc 0-3 Rcv 
Osc 
Select 

I 
External Line Rcv 

VA042 POSC 
Clock Change Clock 

Shift 

Osci lIator Select 2 to BCC 

External Clock to BCC 

Line Compare to BCC 

Receive Cloc~Shift to Bee 

Bce 
Write 

A 

Rst Rcv Clock I 
Shift Tgr 

1,2,4,8 BC Ad )I ........ ~~ DeOOde~ ________________________________________________________ ~~e~Se~I~ec~t~~a~p~te~r~X~ ____ ~ 
V.35 Clock Xmit 

.. ii .... ii ............... X ........ ~~ Decode r------------------------------------------------------------------------+----------------------------------~Se~I~ec~t~L~in~e~X~ ________ ~~ 

f 
I 
I 
1-4 

o 

I~ 

To LIB B 

From LIB B 

t From LIB B 

F 
Sel Line Error Ungated L......,r--J-------( 

Auto Call Present 

o o o () o 

Local Attach 
V.35 Oscillator 
Card 

o o o o o o 

V.35 Clock Rev 

Auto Call Present 

o o 0::" 
'. 

I 
I , 
I 
I 
~ 

00 

o 
(Q .... 
c.J 
w 
w en 

3: o 
..J 
U. 

<2: .... 
<t o 
.... 
w en 
w 
Z 
..J 
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LIB DATA FLOW 
(PART 2 OF 2) 

I I 
"- " 

• Interface Bit Clock Addressing 

~-e ,--
" " 

In addition to line scanning for servicing requests, the 
scanner controls the sequential selection of the 16 BCC 
(bit clock control) words in each LIB. During each selec
tion, one BCC word is addressed, read out, updated, and 
written back into the LIB BCC local store. 

G LIB Recieve-Bit Clock Control 
The BCC provides bit strobing pulses to the associated 
line interface to sample the received data if that line is 
business machine clocked. Controls are provided to strobe 
start-stop data and/or binary synchronous (or equivalent) 
business machine clocked data. Corrections are continu
ously made for synchronous data clocking to assure that 
strobing occurs in the center of the data bit. When exter
nal clocking is provided by the modem, the internal clock
ing of the bit control is used to determine if the modem 
clock is providing receive clocking pulses. If clocking 
pulses are not received from the modem, the bit clock 
control provides the strobe pulses for both the received 
data and for pseudo bit service requests so the receive 
operation can continue. The bit clock control uses a pro
gram selectable internal clock that runs at less than one half 
the line speed. Because strobing occurs at a slower rate 
than the transmission of data, some data bits are lost and 
the control program would not recognize the characters 
received. The control program must detect this condition. 

Each LIB has a bit clock control that controls the bit 
clocking and strobing function for up to 8 interfaces. 

• Bit Clock Control Word Local Store 
Within the BCC card in each LIB is a bit clock control word 
local store. There is a nine bit BCC word for each interface. 
The format of the BCC word is: 
• Bits 0-5 contain a count field that buffers the count of 

the internal clock oscillator transitions. 
• Bit 6 contains the LOSC (last osci lIator sample condition) 

from the previous interface scan. 
• Bit 7 contains a correction remember bit. The correction 

remember bit on indicates: 
- The count has been forced to 32 at a bit boundary 

for start-stop receive operations. 
- The count has been adjusted at a line transition for 

synchronous receive operation with business machine 
clocking. 

In both cases, the count can only be incremented 
by one (no additional corrections) until BCC strobe, 
at which time the correction remember bit is reset. 

------
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• Bit 8 is a parity bit. 
• Bit Clock Select 

- Output of the bit clock select counter which runs 
continuously in the attached scanner. 

- Each bit clock selection cycle is 400 ns during which 
one line interface address in each LI B and the asso
ciated BCC word are selected. 

- Sequentially selects 1 of 16 BCC words in each LIB. 
- The same BCC word is selected every 6.4 micro-

seconds. 

BUSINESS MACHINE CLOCKS 
Up to four business machine clocks (1 standard and 3 
optional) may be installed in the communication scanner. 
The business machine clocks for the scanner may be selected 
from the following list. Also shown is the power-on warm
up period associated with each business machine clock. 

V.35 LOCAL ATTACHMENT CLOCK 
If a type LS5 line set is installed in the 3705-80, a special 
oscillator (located on the LI B A board) provides the required 
14,400 or 57,600 bps clock pulses to operate the line set. 
A jumper on the LIB A board provides the means to select 
the desired oscillator speed. The V.35 Local Attachment 
Clock also provides pulses for use by the distant locally 
attached device. 

Power-on warm up time for the V.35 Local Attachment 
Clock is one second. 
• BCC Read 

- Gates the contents of the BCC word to the count 
register. 

- Gates the status of line interface lines to BCC latches 
for use by the bit clock ALU control. 

~-- 1--
" " 
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BIT CLOCK CONTROL TIMINGS 
1 1 
.. I 4"'--- 400ns ----I~ .. I 
1 I 
: Address N-1 : Address N 

C" I' t'- C I 
"- " 

, '- " 

Address N +1 

Bit Clock Select _J' •••••••••••• I ••••••••••• -. •••••••••• _. (From Scanner Counted I 

1 
I 

BCC Read 
(From Scanner) 

~~ ______ .. L-______ ~ ______ •• 

BCC Write 
(From Scanned 

• BCCWrite 

1-014 __ -1-01 44-1 OOns 

14 14 150ns 

i.. ,... 100ns 

Gates the updated contents of the strobe count, 
LOSC, correction remember, and parity bit to the 
selected BCC word in local store. 

Business Machine Clock 

50.0 bps 
110.0 bps 
134~5 bps (Basic) 
200.0 bps 
300.0 bps 
600.0 bps 

1200.0 bps 
2400.0 bps 

Power-on Warm Up 
Period (seconds) 

4 
3 
2 

<1 
<1 
<1 
<1 
<1 

At least one of the above business machine clocks whose 
speed is less than one half the speed of the lowest speed 
external clocked line interface must be installed in the 
scanner. Which installed business machine clock is used 
for a given line interface is set under program control. 
For line attachment at speeds greater than above, the 
external modem or V.35 Local Attachment Clock must 
provide the clock pulses. 

LIB DATA FLOW 
(PART 2 OF 2) 
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LIB BCC SEQUENCE OF OPERATION 
(PART 1 OF 3) 
The bit clock select lines from the attached scanner sequen
tially select each BCC word in the BCC local store of each 
LIB. Pour bit-clock select lines (1,2,4,8) are decoded to 
address the BCC word in the local store (located in the BCC 
card). 

The BCC word is read out of BCC local storage and placed 
in the clock register at BCC read time. 

SinCe a BCC word is read into the clock register in each LIB 
every 400 nanoseconds, each bit is sampled at least 64 times 
for each of the 16 lines operating at 2400 bps-the highest 
bit rate for business machine clocking. Received data is 
sampled at a higher rate as the bit rate decreases (see C-050). 

At the same time the LI B selects a BCC word from the BCC 
local store, the associated interface is also selected. 

BCC select adapter X gates the following applicable lines 
from the selected line adapter (see individual line set pages). 

'Sync to BCC' 
'External clock to BCC' 
'Oscillator select bits 1 and 2 to BCC' 
'Line compare to BCC' 
'Receive clock shift to BCC' 

Up to 4 business machine oscillators may be in the attached 
scanner. For a given bit rate, the same physical oscillator 
generates the internal receive oscillator and the internal 
transmit oscillator, but the internal receive oscillator rate is 
32 times as fast as the internal transmit osci lIator. The re
ceiveoscillator gives 64 oscillator changes for every bit time. 
The internal receive oscillator chart gives the time-per-cycle 
for each internal clock bit rate. A cycle is the time between 
consecutive positive going pulses as shown on C-050. 

0 0 J~ 0 0 0 " 

\....' '"j 0 

Internal Transmit Osc 

Bit Rate 
BPS MS/cycle 

50.0 20.000 

110.0 9.091 

134.5 7.435 

200.0 5.000 

300.0 3.333 

600.0 1.667 

1200.0 0.833 

2400.0 0.416 

Internal Receive Osc 

Bit Rate 
BPS 

('\ 0 ~ 

MS/cycle 

0 ("\ 
.~ () 0 

0 

One of the four internal receive oscillators is selected ac
cording to the state of the oscillator select bits 1 and 2. The 
state of that selected receive oscillator is placed in the 
POSC (present oscillator sample condition) latch at BCC 
read gate time. The states of the external clock, line 
compare, and receive clock shift are also gated into their 
respective latches at BCC read gate time. 

The bit clock ALU control logic determines whether there 
has been an oscillator transition since the last BCC scan of 
that interface. This is done by comparing the present state 
of the oscillator (POSC) to the last oscillator sample condi
tion from the bit clock control word for that interface. If 
the oscillator has not changed state since the last bit clock 
control scan, the bit clock control word is restored to the 
bit clock control word local store and the bit clock controls 
wait until the next BCC scan. If the oscillator has changed 
state, the POSC state is written into the LOSC position of 
the BCC word in local store. A sequence of decisions is 
then made to determine what action is to be taken (see Bit 
Clock ALU Control Flow Chart on C-050). 

Start-8top Operation 
If the line interface is attached to a start-stop line, and if a 
transition has occurred on the receive data line, and if the 
correction remember bit is off, then the count field in the 
BCC word is set to a pseudo reset value of 32. The correc
tion remember bit is also set on, and the BCC word is 
restored to the BCC local store. 

If a transition has not occurred, or if a transition has oc
curred but the correction remember bit is on, a one is added 
to the count by means of the bit clock ALU; the ALU 
count is then tested. If the count is zero, the BCe strobe is 
signaled to the line interface, the correction remember bit 
is reset, and the updatedBCC word returns to theBCC local 
store. If the count is not zero, the only action taken is the 
updated BCC word returns to the BCC local store. 

The count field in the BCC word is six bits (bits 0-5) and 
can contain a count ranging from 0 to 63. The count starts 
at 32 on a bit boundary. The count is then incremented by 
one every 1/64 of a bit time as determined by the change 

0 0 0 0 /"'11 
~;V 0 r"\ 

\,-yJ 
0 
V 0 

LIB BCC SEQUENCE OF OPERATION 
(PART 1 OF3) C-040 

in the internal receive oscillator. The count eventually in
crements past 63 to O. A count of zero causes a BCC strobe 
to be signaled to the interface where a strobe occurs. The 
strobe is positioned in the virtual center of the bit. 

Synchronous Operation (Business Machine 
Clocking) 
If the selected interface is a line interface attached to a syn
chronous line that requires business machine clocking, a 
clock correction technique is used. A test is made to deter
mine if a transition has occurred on the receive data line. If 
a transition has not occurred, the action is the same as for 
the start-stop operation-no correction takes place. 

If a transition has occurred, the correction remember bit is 
tested. If the correction remember bit is on, a correction 
has already been made for that strobe period and the transi
tion of the line is ignored. (Note: A transition occurring 
with the correction remember bit on indicates a noisy or 
erratic action on the receive data line.) Under normal con
ditions, the correction remember bit in the BCC word is off 
when the receive data line transition occurs. The two high
order bits of the count field, bits 0 and 1, are examined to 
determine what correction to make to the count field. The 
farther the count is from 32 the larger the correction, as 
indicated in the.following chart: 

Count Bits Count 
0 1 Corrective Action Between 

0 0 Add 5 to count 0-15 
0 1 Add 3 to cou nt 16-31 
1 0 Subt 2 from count 32-47 
1 1 Subt 4 from count 48-63 

Ideally, the count should be exactly 32 at each data transi
tion. If low, the count is increased in order to advance the 
strobe time. If high, the count is decreased to delay the 
strobe time. 

The correction is made at the first change in oscillator that 
occurs when the correction remember bit is off, and when a 
transition occurs on the receive data line. Corrections are 
not made when consecutive bits are at the same data level. 
The count continues to increment by one until it becomes 
zero at which time the BCC strobe is signaled to the line 
interface. 

0 0 0 0 ,,--y 0 0 
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LIB BCC SEQUENCE OF OPERATION 
(PART 2 OF 3) 

BIT CLOCK ALU CONTROL FLOW CHART 

l!! 

~ 
I 

t 
w 
..J 
W 
U) 

~ 

Text on C.()4Q 

Off 

Yes 

ALUO-5 
= Zeros 

I 
'" 

.--
"" 

Receive 
clock shift 
from data set 

No 

,-- ,-
'" ... 

On 

,-- I- ('" (-

" 
..., 

" '" 

Count Adjustment 
(Sync with Business Machine Clock) 

Strobe 
Count Count 
0 1 Between 

0 0 0-15 
0 1 16-31 
1 0 32-47 

1 48-63 

Compare LOSC 
with POSC 

Compare receive 
buffer with 
receive data 

Off 

Synchronous 

Correction 
Adjustment 

Add 5 
Add 3 
Sub 2 
Sub 4 

No r-----..&....---~ 
( 
bUSin~SS) 
machine 
clocking' 

Count position 0-1 
determines count 
adjustment 
(See chart above) 

Indicates a 
signal that may 
bescopjld , 

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

-, 

f ,- I"-
'" '" 

, "- " " "'- " , 

BIT CLOCK CONTROL SEQUENCE FOR START -STOP OPERATION 
BUSINESS MACHINE CLOCKING - 600 BPS 

-BCC Select 'Y' 

Internal 
Receive OSC 
600 BPS 

POSC 

LOSC in BCC 
local store 

Delta OSC 

--1-" ,-' I I 1-' 
'- "- "- ,- '-

Receive Data 
lin line interface) 

Strobe Space to Receive Buffer ~ 
(in line interface) 

~~----------~r------~~~~---
Compare ~ 

-Line change Change toBCC __ ~_~_~ __________ ~~ _______ ~L-__ ~ __ ~L-~~ __ ~ 

Force 32 

Strobe Count 
(in BCC local store) -:..:.n-L._.-.:..:..:...:...._-L._--=::::...._-1. __ =_-4I,.....==--..&...._~63~,_-L._~O~_-L. __ ...!..-_-L._ 

Add One 

Correction 
Remember Bit 
(in BCC local store) 

-BCC Strobe 100ns pulse ~ 
Bit Service 
Trigger 
(in line interface) --------~~--~----.. ~ 
BIT CLOCK CONTROL SEQUENCE FOR SYNCHRONOUS OPERATION 

-BCC Select X 

Internal 
Receive OSC 
2400 BPS 

POSC 

LOSC in 
local store 

DELTA OSC 

Receive Data 
tin line interface) 

-Line change 
to BCC 

Strobe Count in 
BCC local store 

Add One 

Add Thr!'8 

,Correction 
Remember Bit 
(in BCClocal store) 

BUSINESS MACHINE CLOCKING - 2400 BPS r--- 6.4PS 

L.----:---__ \\ __ --=..:-.r=-==-..:.::...;,.;~~~i ~ 

~~~r---~--~~~ 

Strobe ------------------4'~------~~------------------------~ ~ 
Bit Service 
Trigger" , 
lin line interface) ----~~~------.. ~ 

e '-, 

LIB acc SEQUENCE OF OPERATION 
(PART 2, OF, 3) 
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'ltB Bee SEQUENCEOF OPE-ftATJON 
(PART 30F 3) 

Synchronous Operation (Modem Clocking) 
The count is forced to 32 during the Bee select cycle that 
senses the receive clock shift from the associated line inter
face. This receive clock shift originated from the negative 
going transition on the receive clock line from the modem. 

A change in oscillator is not required to force the count to 
32-however, a delay may exist between the negative transi
tion of the receive clock from the modem and the Bee 
select cycle. The count isthen incremented by one at every 
change in internal receive oscillator. The internal receive 
oscillator must run at less than one-half the line bit rate, so 
that the count will never reach 63 before the next negative 
transition of the receive clock from the modem repeats the 
above cycle by forcing the count to 32. The receive data is 
thus strobed from the modem receive clocking. 

If the receive clock from the modem stops, the count even
tually increments past 63 to O. A Bee strobe is signaled to 
the interface where a pseudo strobe will sample the receive 
data and cause a bit service request. Because the internal 
receive oscillator runs at less than half the rate at which the 
data was transmitted, some data bits are missed. The assem
bled character is not the character that was transmitted, 
and as a result, the control characters are not recognized. 
The control program must detect this condition and take 
appropriate action. 

This internal receive oscillator backup operation is needed 
to generate pseudo bit service requests to prevent the inter
face from getting into a 'hung' condition. 

0 0 n ,~ .0 0 (0 rJ) 
"'- ... 5/ \, Y \ ,'~' V ",-j ",-J 

B-IT CLOCK CONTROL SEQUENCE -fOR SYNCHRONOUS OPERATION 
MODEM ClOCKING-2400 bps' 

-BCC Select 'Z' 

Internal 
Receive OSC 
600 BPS 
(Note 1) 

-LIB ace Sl;'OUENCE OF opeRATION 
(PART30F3) 

Receive Clock 
Shift Trigger 
(in line interface) ------------~~~_I--------~~--------~~ 

Pseudo strobe 
from BCC strobe 

Strobe 
(in line interface) 

Receive Data 
lin line interface) 

Reset Receive 
Clock Shift Tgr 

Force 32 

Strobe Count 
in local store 

POSC 

LOSCin BCC 
local store 

Delta OSC 

Add One 

-BCCStrobe 

. Bit Service 
Trigger 
(in line interface) 

I -Sh i ft strobes + receive data to receive buffer 

Turned on by Rev Clock Shift 
generating strolie in line 
interface. 

....... -100nspulse 

Turned on by BCC strobe 
I----------,...-..,..----------,.,....J·generating strobe in line 

interface. 

Note: The internal receive oscillator must run at less than one half the line baud rate. 

~llndicates.a signal 
. ~ that may be scoped. 

r) 0) () 0 0 {") 0 0 0 (') 0 0 0 0 0 0 ,. 

~y "'-J ~j \,_J ~ ~j .. 

.--~~-~----- --~~~~--
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LIB CARD POSITIONS 

A 

See logic page 
VAOOO .tor card 
part numbers and 
card codes for 
the line set types 
that may be installed 
in this LIB. 

Line addresses within 
this LIB. 

The driver and 
line terminator 
for LS1 line sets 
are integrated on 3 

the LS1 line 
interface card. 
Driver terminator 
cards are not 
present for LS1 . 

Tarmination card if 
this is the last board 
on the interface 4 
string 

Card Code 

5 

,-
..... I 

'-

B C D E F G 

Y1 Y2 

CABLE 1 I I CABLE 2 I 
0-1 2-3 4-5 6-7 

w w w W ..J 
0 0 0 0 0 
c( c( c( c( a: 
II.. II.. II.. II.. l-
a: a: a: a: z z 
w w w w 0 0 
l- I- l- I- 0 j:: z z z z ~ c( 

w w w w g ..J 
0 Z Z Z Z ..J ~ ::i :::i :::i :::i 0 

!:: 
III 

7578 

CF46 
OPT. 
asC. 

Z1 Z2 

See LIB cabling on C-110 

14,400 or 57,600 Hz local attachment oscillator 
(Used with line set LS5 only.) 

H 

I 
8-9 

W 
0 
c( 
II.. 
a: 
w 
l-
Z 

W 
Z 
:::i 

FEALD 
L BI k ogic oC 

Gate ~ t--1_XI~ 
~ 

J 

Y3 

CABLE 3 

A-B 

W 
0 
c( 
II.. 
a: 
w 
I-
Z 

w 
Z 
:::i 

y' 
r 

LIB 

K L 

C-D E-F 

W w 
0 ~ c( 
II.. II.. 
a: a: 
w w 
l- I-
Z z 
w w 
Z Z 
:::i :::i 

1-X1 BOARD 
(CARD SIDE) 

M 

Y4 

0-1 

a: 
w 
~ 
a: 
0 

2-3 

a: 
w 
> 
a: 
0 

,-
'" 

,--
.... 

,-
" 

I , ,-
" 

I 
'" 

,-
'" 

FEALD Pseudo Card Notation 

- NN Meaning 

X1 or X2 Line interface card location 

Y1 or Y2 Driver card location 

Z1 ()r Z2 Line terminator card location 

N P a R s T U V 

Y5 Y6 

I I 
4-5 8-9 0-1 4-5 8-9 0-1 4-5 

a: a: a: a: a: 
w w 0 0 0 2 
> > l- I- l-

c( c( c( a: a: 
0 0 Z Z z The I/O gate 

~ ~ ~ cables for LS 1 a: a: a: 
W W w line sets are 
l- I- I-
w plugged directly w 8-9 
~ Z to the board. 
..J 

3 

The I/O gate 
cables for LS2, 
LS3, LS4, LS5, 

6-7 A-B 2-3 6-7 
LS8, and LS9 line 
sets are plugged 
in the top card 

a: a: a: a: a: connectors of the 
w w 0 0 0 line terminator cards. > > l- I- I- 4 
a: a: c( c( c( 

0 0 Z Z Z 

~ ~ ~ 
a: a: a: 
w w w 
l- I- I-
w w w 
~ Z z A-B E-F 
..J :::i :::i 

5 

6 

Z6 

LIB CARD POSITIONS C..o70 



LIB CABLING 

Interface 
String 

UBB 
01A-Al 
(Model Dependent) 

~ Z2 Z3 
Inn 

l UL 
Yl Y2 Y3 

UBA 
01A-A2 

Zl ::; Z3 

LL. 
Yl Y2 Y3 

Type 2 Scanner 
01A-A3 

Type 1 Channel 
Adapter or 
Type 4 
Channel Adapter #1 
01A-A4 
(Optional) 

TYPE 2 SCANNER 

RPL 
or Type 4 
Channel Adapter #2 
01A-Bl 
(Optional) 

Storage 
01A-B2 

CCU 
01A-B3 
Type 2 Attachment 
Base 

Facing card side of boards. 

CCU 
01A-B4 

LIB CABLING C-110 
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LIB ADDRESS ERROR AND LOCAL STORE PARITY ERROR 

A line address error is sign 
to the scanner when: 

aled 

• More than one LIB is s elected 
• More than one line is se 

on the selected LI B 
lected 

• No line is selected on t he 
selected LIB 

• A line is selected on a 
that is not selected 

Unused in 
Scanner 

LIB 

Cable 2 

Cable 1-( 

LIB Address 
Error 

• 

-
-

-
1 

\. ') 

~ ( 

Local store 
LIB Select Parity error I I I 

1 1 i f 
v 

Scanner 

I 
" 

(-

LIB Active Out 

Select line error ungated 

One line selected 

OE n.. .....--

j.....-

Lr A 

r-

LIB Select 

LIB Active In 

Local store pty err ungated 

I LlBB 

Cable 3 

LIB Active Out 

Select line error ungated 

One line selected 

OE IL .....--

~ U-A 

r-

LIB Select 

LI B Active In 

Local store pty err ungated 

I LlBA 

I I 
'- " 

OR I-

OR f--

I 

OR I-

OR I--

I 

,--
'-

( , 
" 

I 
" 

I 
" 

LIB ADDRESS ERROR AND LOCAL 
STORE PARITY ERROR 

,-
" 
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I/O GATE-INTERFACE CONNECTOR POSITIONS 
(PART 1 OF 2) 

Type 2 Scanner 

R S T U 

2 

3 

A1 LlBB 

4 

5 

020 / 
/ 

2 * // 
/0840 

021 / 024 '" 8~~ /' 
3 * /' 025/ ./ 

' /"0842 ""8Ha8 /8H~~ 
A2 LlBA 

022 // 026 / 8~A / 
4 ** / 027/ B/ 

/ /8H2~ /8H~ /0844 
023 / 

5 *~/ 
/0846 

2 

3 

A3 

4 

5 

2 

3 

A4 

4 

01S GATE 
5 

R S 

2' 

3 

4 

5 

2 

3 

4 

5 

2 

3 

4 

5 

2 

3 

4 

5 

" PRESENT ONLY IF LINE SET 2,3,4,5,8 OR 9 IS INSTALLED IN PARTITION 1 

T 

B1 

B2 

B3 

B4 

*" PRESENT ONLY IF LINE SET 2 (HDX) ,3 (HDX) ,4,5 OR 8 IS INSTALLED IN PARTITION 1 

View From Outside of Frame 
MODEL 81 

0 "F~ () 0 ,r'l ,~ ~ 0 0 ,0 ( , \,) \,) ) \......# " jJ 

- -- --- --- ----.-

U 

0 0 

Line 
Interface 
Address (Hex) 

XXX // 
/ 

/ 

// YYYY 

Character 
Control Block 
Vector Storage 
Address (Hex) 

See B·330 
for relationship 
of Interface Address 
and Character Control 
Block Vectqr Storage 
Address. 

10 
\''--~/' () 

R S T U R 

2 2 

8~?"..... 8~~//'8~~/ 3 
3 '0100H~8 'OH7O /0 2 /0 A /072 

A1 LlBB 
0~2 / 0~6 / O~A / 

40 3/ 0 7" 0 B/ 4 
/ 0H~4 "OH~C ,,0874 o 6 0 E 0876 

5 5 

020 / 
2 * / 

" 
2 

/0840 
021 / 824 / 28 / 

3 *// 25/ 29/ 3 
/0842 °H48 '8H5~ //04AL/ 5 

A2 LIB A 
022 / O~~ /02A / 

4 **// o / 02B / 4 
'SHC '8B54 //0844 / AI// 56 

023 /' -
5 **./ 5 

/0846 

2 

3 3 

A3 

4 4 

5 5 

2 2 

3 3 

A4 

4 4 

01SGATE 
5 5 

** Present only if line set 2, 3,4,5,8, or 9 is installed in Partition 1 
.... Present only if line set 2 (HDX), 3 (HDX), 4,5, or 8 is installed in Partition 1 

View From Outside of Frame 
MODEL 82 

0 0 0 f"') 0 0 0 () r) \ ... )) "- '\...y "'-j/ \-.: 

S T U' 

B1 

B2' 

B3 

B4 

0 0 
\-.,;J 0 

I/O GATE INTERFACE POSITIONS 
(PART 1 OF 21 

("\ 0 \. )f 

C-140 

/" .., 

---/ 



( f ..... ' 

I ..... , 

I/O GATE-INTERFACE CONNECTOR POSITIONS 
(PART 2 OF 2) 

Type 2 Scanner 

A S T U 

2 

03? ' " ~4 ~B." OOC 3 03 ,," 0 5,," ,,'" 030 ... " 

/81g v"-818 . /8H~~ "8H~1 
A1 L1BB 

4 ~~/ ~~./ ~~,.'" ~~/ 
/814 /8I~ ... 8H~3 ,,8H~~ 

5 

2 

3 8~?,.'" 8~~ /' 8~B / 8~8/ 
I/Stig "'SH1 '" 8H~ v ... 8H~ 

A2 L1BA 

4~~~"""" 8~~..... ~~./ 8~~/ 
"'SW ..-8t~I/8HU ... 8Hg~ 

5 

2 

3 

A3 

4 

5 

2 

3 

A4 

4 

01SGATE 

5 

" 

View From Outside of Frame 
MODEL 83 

A S T 

2 

3 

B1 

4 

5 

2 

3 

B2 

4 

5 

2 

3 

B3 

4 

5 

2 

3 

B4 

l!. 

5 

I .... 

U 

Line 
Interface 
Address (Hex) 

XXX / 
/ 

/ ..-
/ YYYY 

Character 
Control Block 
Vector Storage 
Address (Hex) 

See B-330 
for relationship 

,-
.... 

of Interface Address 
and Character Control 
Block Vector Storage 
Address. 

,-. I 
'- , 

A S T U A 
030 " 034 ... 038 / 

2 ... '" '" 2 '" ... ... 
"'0860 "'OSS8 " 0870 

031 ... 035 '" 039 ...... ... 
" ... 3 3 ..- ... ." "'0862 "-086A " 0872 

A1 LIB B 
032 ...... 036 " 03A ... ' ..- '" 4 ,4 ... ..- '" "'OSS4 "-086C " 0874 
033 " 037 ... 03B j 

5 ,,'" 
... ... 

5 '" '" "0866 "'OSSE /0876 

020 " 
2 *" " 2 

"'0840 
021 " 024 '" 8~B / 

3 *"," 025", ,... 
3 

""0842 " '89:1., '" '8Hgg 
A2 L1BA 

022 '" 8~' '" 02A ,..." 
4 **",'" " 02B" 4 ... "'8ti~ /89~ 

023 ... 
5 "*",'" 5 

"'0846 

2 2 

3 3 

A3 

4 4 

5 5 

2 2 

3 3 

A4 

4 4 
01SGATE 

5 5 

t • Present only if line set 2, 3,4, 5, 8, or 9 is installed in Partition 1 
t .. Present only if line set 2 (HOX), 3 (HOX),4, 5, or 8 is installed in Partition 1 

View From Outside of Frame 
MODEL 84 
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B2 

B3 

B4 

I 
" 

1/0 GATE INTERFACE POSITIONS 
(PART20F 2} 
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LINE SET INDEX 

I , 

LINE SET PAGE REFERENCES ALD REFERENCES 

Line Line Interface Modem/Line Adapter 

Set Operating Mode Data Flow Data Flow 

lS1 EIA Start/Stop C-170 
External Mode 

lS1 EIA Synchronous Half-Duplex C-200 
External Modem 

lS1 EIA Synchronous Duplex C-200 
External Modem 

lS1 Start/Stop local Attachment C-170 C-190 

lS1 EIA Synchronous/SNA local C-200 C-190 
Attachment 

lS2 Half-Duplex CCITT V.35 C-220 
Interface 

lS2 Duplex CCITT V.35 Interface C-220 

lS3 Digital Synchronous C-240 
Half-Duplex 

lS3 Digital Synchronous Duplex C-240 

l54 Auto Call Line C-260 

lS5 local/Attachment Half-Duplex C-270 
CCITT V.35 Interface 

l58 Nonswitched CCITT X.21 C-290 
I nterface Half-Duplex/Duplex 

l58 Switched CCITT X.21 C-310 
Interface Half-Duplex/Duplex 

L59 Nonswitched CCITT X.21 C-290 
Interface Half-Duplex/Duplex 

lS9 Switched CCITT X.21 C-31 0 
Interface Half-Duplex/Duplex 

I 
'\ 

Card Location 
ALDPage Chart 

VB060 VAOOO 

VB060 VAOOO 

VB060 VAOOO 

VB060 VAOOO 

VB060 VAOOO 

VB140 VAOOO 

VB140 VAOOO 

VB100 VAOOO 

VB100 VAOOO 

VB080 VAOOO 

VB150 VAOOO 

VB200 VAOOO 

VB200 VAOOO 

VB200 VAOOO 

VB200 VAOOO 

Pin Location 
Chart 

VAOO3 

VAOO3 

VA012 

VA009 

VA010 

VA008 

VA014 

VAOO6 

VA013 

VAOO5 

VA015 

VA017 

VA017 

VA017 

VA017 

Jumper 
Options 

I 
'-

VAOO3 & VA004 

VAOO3 & VAOO4 

VA004 & VA012 

VAOO4 & VA009 

VA004 & VA016 

VA013 

VA005 (cap. asm.) 

VA015 

VA017 

VA017 

VA017 

VA017 

I 
'\ 

I 
'" 

1-
" 

, .. ( ... ( 

LINE SET GENERAL DATA FLOW 

I 

BCC SELECT ADAPT 

........ -----X ~ 
SYNC MODE 3 [\,. RCV ClK SHIFT 

,/ EXT ClK 4~ [\,. LINE COMPARE 

I ..... 6~ - ''1PSC SEl 1 
'A~ CONTROL REG 

7" 
1 

,,-OSC SEl 2 

DIAG " MODE 

DATA 
~ TERM 

ROY 

SYNC 
MODE 

EXT 

(SH LINE X and CNTl OUT A) 

~ .... D.A.T.A.O.U.T~1-.7 .... ! ,- ClK 
~ 

) (SEL LINE X Md CNTLIN AI 

[\,., DIAGMODE 

DATA 1\,.2 DATA TERM ROY 
RATE 

[\,.5 DATA RATE SEl 
SEl X 

OSC 
SEl1 

OSC 1 CLEAR TO SEND 
SEl2 

~2 -
7 RING INDICATE 

(SEl LINE X and CNTl IN Bt 3 DATA SET ROY 

4 RCV LINE SIG DET 
DATA IN 1-7 

5 RCV DATA BUFFER MARK 

(SH LINE X and CNTl IN CI 6 DIAG MODE 

"\. 7 BIT SERVICE 

'B' CONTROL REG 

4 
XMIT 
MODE 

I'\. 1 BIT OVERRUN 
NEW 
SYNC " 2 ECHO CHECK (TTY) 

ISEl LINE X and CNTL OOT B) 1 REQ 
TO 
SEND 

, __________ 1" 3 RCVDATASPACE 

~ '~'-----~----------------~--I 

SEND 
DATA 

7 

LlNE SET INDEX C·160 
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LINE SET LS1-START/STOP 
(PART 1 OF 2) 

Line Interface 
The line interface is a buffer for status and data, transferred 
between the scanner and the communication line adapter 
(modem, IBM Line Adapter, telegraph adapter). 
1. The communication line adapter status, RCV buffer 

status, and 'bit service trigger' status are transferred to 
the scanner during a CNTL IN B. 

2. The scanner transfers status information to the line 
interface and the communication adapter during a 
CNTLOUT A. 

3. The information transferred during the previous CNTL 
OUT A is verified during a CNTL IN A. 

4. For a transmit operation, the scanner transfers status 
information to the line interface and the communication 
line adapter ,and 'xmit data' bits to the 'send data buffer' 
during a CNTL OUT B. 

5. The information transferred during the previous CNTL 
OUT B is verified during a CNTL IN C. The status of 
the 'bit overrun' trigger and the RCV data line are also 
transferred to the scanner during a CNTL IN C. 

0,i () 0 (~ n ~ () \Y ~-) "- ./ \, -: \,--Y ""'- • ..< 

{"\ 
\., ) 

Strobe 
1. When Xmit Mode is not set, receive mode is assumed; 

and the 'strobe' pulses are obtained from the 'BCC 
strobe' pulses. 

2. When Xmit Mode is set, 'strobe' pulses are obtained 
from the selected oscillator. 

(Transmit Model 
XMIT r---------
MODE --------ll~ 

(Receive Moctel 

STROBE .....,,.......,'--1I"-... 1...4~ ...., ...., ,..., r
(Int. Clk.1 U U U U" U U U U 
~~ 100 ns approx. 

Note: These ere not scope traces. Actual timings depend on 
bit rate, oscillator speed, scan cycles, ere. 

(~ 0 r) 0 0 0 r) , ) \"jl "-- .. \ -
,- '-

._----_._. --"---

() 

LINE INTERFACE 

I DATA IN 1-7 

DATA OUT 1-7 DATA IN 1-7 I 
I 
I 
I 

(SEL LINE X and I 
CNTLOUTAI 

(SEL LINE X and CNLT IN AI 

--~~~~--~------X 

2 

DIAG DATA 

MODE TERM 
ROY 

BCCSELECT 
ADAPT 

~ I:' ~S:ic loscSEL1 

I 'A' CONTROL 6 

OSC 
SEL 

1 

REG 
7 

OSC 
SEL 

2 

LINE SET LS1';;'STARTISToP 
(PART 1 OF 2) C-170 

DATA IN 7 
X 

BITSVC 

00.1801 I RCVDATA 
DATA INS BUFFER MARK 

(!]C180 X 

DATA IN 1 I CLEAR TO SEND ~ I X 

DATA IN 3 I DATA SET RDY I X ~ 

DATA IN4 I RCV LINE SIG DET ~ E 
X I 

Q) 

DATA IN 6 ! '"C 
0 
~ 

I iii c: ... 
Q) ... 
x 

(SEL LINE X and 

I 
w 

CNTL IN BI 

DIAG-MODE 
D C-180 I 

DATA TERM RDY 

)'. 

u..] I osc SEL I OSC SEt 2 
2TOBCC X 

~I" ---.... -1-'_------------

I 
I 

_J 
en 

0 

STROBE 

XMITOSC0-3 

.. BCCSELECT ADAPT 

XMIT 1---,......., 
MODE 

I 
I 
I 
I 
I 
I 

~ .. ~BC--C~ST-R-O~B~E~-------X------------------~r---; 

0 0 0 0 1"1\ 
~jJ 

0 0 0 "-._./ 

RCV 
MODE 

(~ 
0 1 0 

(STROBE) 
C 

() 0 

C1S0 

0 0 

I 
I 
I 
I 
I 
I 
I 
t 

! . J I 
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LINE SET LS1-START/STOP 
(PART 2 OF 2) 

Bit Service 

( 

'Bit servi<;:e' and 'bit service reset' are the interlock controls 
between the scanner and the line interface. 'Bit service' is 
the line interface's request to receive service from the 
scanner. 'Bit service reset' is the scanner's acknowledge
mentof the request. 
1. The negative going shift of the 'strobe' pulse turns on 

the 'bit service' trigger. 
2. The scanner must reset the 'bit service' trigger before 

the next 'strobe' pulse. 
3. If the 'bit service' trigger is not reset, the next 'strobe' 

pulse gates the output of the 'bit service' trigger to turn 
on the 'bit overrun' trigger. 

Transmit 
1. 'Bit service' is set by the negative going shift of the 

'strobe' pulse (see BIT SERVICE). 
2. Upon receipt of bit service, the scanner sets Xmit Mode, 

Req To Send, or Send Data; or a combination of them 
(depending on the operation). 

3. The data is gated into the transmit buffer by the nega
tive going shift of the 'strobe' pulse. 

4. The output of the transmit buffer is converted to the 
EIA level of the communication line. 

Receive 
1. Select receive data or test data. 
2. Compare the incoming bit with the status of the receive 

buffer. If the compare is equal (for example, the in
coming bit is a 'mark', and the status of the receive 
buffer is a 'mark'), the compare output is inactive (not 
'line change'). If the compare is not equal (for example, 
the incoming bit is a 'mark', and the status ofthe receive 
buffer is a 'space'), the compare output is active ('line 
change'). 

3'. The incoming bit is gated into the receive buffer by the 
negative going shift of the 'strobe' pulse. This occurs at 
the approximate center of the bit. 

f 
" 

BITSVC 

STROBE 

XMIT (~~~_.I 
MODE ~ 

SEND 
DATA 
BUFFER 

Mark 

Mark 
XMIT 
BUFFER Space 

,-
'lL 

,-
" 

I (Transmi1 Model 

I 
I 

I 
I I 
U1------... L 

Note: These are not scope traces. Actual timings depend on 
bit rate, oscl11ator speed, scan cycles, etc. 

Space I 
I 

(STROBE) I 

I 
line I 
Change 

COMPARE 

RCV 
BUFFER 

Space 

Note: These are not scope traces. Actual timings depend on 
bit rate, oscillator speed, scan cycles, etc. 

0 
('oj 
0 
U 
~ 
0 

u:: 
ca 

I 
I 

~I 
~I 

I 

, 
" 

I 
" 

I 
" 

BIT SERVICE 

BIT SVC RST 

I , 

G-170 
BIT SVC 

,-, 

BIT 
SVC 
TR 

(STROBEl 

' ___ ~BI~T~O~V~E~R~R~U~N~~A;.r-~ __ ___ ,. BIT X ______________ .., ____ ---J 

OVER-
RUN 
TR 

BIT OVERRUN RST 

TRANSMIT 

(SEL LINE X and 

... CNTLOUT BI 

DATA OUT 4-7 • X 

(SEL LINE X and 
CNTL IN CI ... 

I 4 DATA IN 1-7 
X 

RECEIVE 

'B' C-oNTROL REG 

4 

6 

7 

3 

XMIT 
MODE 

REO 
TO 

SEND 

SEND 
DATA 

SEND DATA BUFFER 

BIT OVERRUN 

RCV DATA SPACE 

REO TO SEND 

(Monitor for SIS Break Signal - Onlv during transmit operation) 

C-170 D 
DIAG MODE (Selects Test Datal 

LINE COMPARE 
TOBCC 

-~"'-----X 
BCCSELCET I 

LINE CHANGE r---.,.._-------~ 

.. ADAPT . 

C 

I" , 

C-170 

1-,. 

I 
I 
I 
-I 

--1 
SEND DATA MARK I 

RCV DATA MARK 

C-170 

TEST DATA 

B~~~~~~~r_--a. 
BUFFER MARK RCV 

BUF· 
FER 

X -.-~ TEST DATA 

I .... __ (_ST_R_O_B_E_) __ ~ C-170 

LlNE SET LS1 - STARTJSTOP 
(PART20F2) 
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LINE SET LS1-LOCAL ATTACHMENT 
INTERFACE 

Line Set LS1 (Start/Stop Terminals) 
Data flow for local attachment start/stop operation is the 
same as EIA start/stop operation. 

Line Set LS1 (Synchronous SNA Terminals) 
Data flow for local attachment synchronous operation is 
the same as EIA synchronous operation. 

The control program must activate Data Rate Select since 
this signal drives the terminal's Received Line Signal 
Detector circuit. 

~., 

SeeVAOO9 

I , 

B02 

804 

on:ed Active) 010 1 (F 

1 (F on:ed Active) D06 

terface in Line In 
Line.Se 
Start/S 

t LS1 
top Operation 

D03 

BOB 

B06 

B05 

DOS 

Interface names • 
.an from the line let 

B02 

804 

Line Interface in 
Line Set LS1 
(Synchronous SN 

D03 

B08 
A Operation) DOl 

B08 

IlOl 
DOS 

I" , 

Transmitted Data 

Received Oata 

New Sync 

Data Rata Select 

Data Terminal Ready 

Data Set Ready 

Request To Send 

Clear To Send 

S19na1 Ground 

Transmitted Date 

Received Date 
- Date Terminel Reedy 

) 

) 

Date Set R8IIdy J 
Data AlIta Selector 

RIq..at To Send 

I 

I 
I 
I 

I 
I 
I 
I 
I 
I 

I 

J 
J 

'" I 

I 
" 

Tranlminec1 Data 

Received Qata 

Data Set Ready 
.. 

Rec'd Line Sig. Detector 

Request To Send 

( Cle.r To Send 

Tl'IInIInitted Data 

Received Date 

Oeta Set Reedy 
~ 

: (Date Tlmllnel Reedy 

I Rec'd line Sli. Detector 

Req"," To Send : 
CIeer To Send ) I {a.., To Send 

SitnaI Ground 
I 

2 

3 

6 

8 
IBM Start/Sto p 
Terminal 

4 

5 

7 

Interface nlIm8I • 
118ft from the terminal 

2 

3 

8 
20 IBM Synchron ous 
8 SNA Terminal 

4 

I 
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LINE SET LS1-SYNCHRONOUS 
(PART 1 OF 2) 

Line Interface 
The line interface is a buffer for status and data, trans
ferred between the scanner and the communication adapter 
(external modem, or the local attachment). 

Line Set LS1 (Duplex with an External Modem) 
This line set consists of a transmit line interface on an even 
address and a receive line interface on an odd address. 
Hardware is present in this line set for the transmit address 
where the modem interface lines are marked with ED . 
Hardware is present in this line set for the receive address 
where the modem interface lines are marked with mJ . 
1. The communication line adapter status, RCV buffer 

status, and 'bit service' trigger status are transferred to 
the scanner during a CNTL IN B. 

2. The scanner transfers status information to the line 
interface and the communication adapter, during a 
CNTLOUT A. 

Strobe 
1. When Xmit Mode and Ext Clk are not set, receive mode 

and internal clock are assumed; and the 'strobe' pulses 
are obtained from the 'BCC strobe' pulses. 

2. When Ext Clk is set, 'strobe' pulses are obtained from 
the modem clock (through the 'clock shift' trigger). 

3. When Xmit Mode is set, 'strobe' pulses are obtained 
from the selected oscillator (internal clocking) or from 
the modem clock (external clocking). 

3. The information transferred during the previous CNTL 
OUT A, is verified during a CNTL IN A. 

4. For a transmit operation, the scanner transfers status 
information to the line interface and the communication 
adapter,and xmitdata bits to the send data buffer during 
a CNTLOUT B. 

5. The information transferred during the previous CNTL 
OUT B, is verified during a CNTL IN C. The status of 
the 'bit overrun' trigger and the RCV data line, are also 
transferred to the scanner during a CNTL IN C. 

(Transmit Mode) 

~~~E----~~------~l~ 
(Receive Mode) 

I LINE INTERFACE 

'··LlNE SET LS1 - SYNCHRONOUS 
. (PART 1 OF 2); C .. 200 

See C-190 for jumper 
configurations in the 
local attachment cable. 

DATA IN 7 X BIT SVC r:-l I 
--.:;..----~. C-210 

1 RCV DATA 
DATA IN 5 X_.;;;,B.;;;,U_F_FE_R_M_A_R_K __ G C-210 I 

I CLEAR TO SEND IM't 
X 4 ~ 

l_R-.-:.;.IN;..;G,--1 N.;..;D,-I..;;C.;..;A_T_E __ ~4-_ I ~~ .................. iD.AT.A .. IN .. 1-.7""""""~r-"1l 
I 

DATA IN 1 

DATA IN 2 ED ] 

I 
I 
I 
I 

~I q .. 
() 

u:: 

DATA OUT 1-7 

I (SEL LINE X 
and CNTL OUT A) 

X 

1 I 
DATA SYNC EXT DIAG TERM 

MODE ROY MODE CLK 

--;C SELECT . .- ADAPT 

SYNC I DATA MODE 3 

..... TO BCC SYNC 7 
X ~ 

EXTCLK I ... EXTCLK } TO BCC ..... X 
OSC SEL 110sc SEL 1 } 

. 4 
TOBCC 

. . .X 
OSC SEL 21 
T08CC OSC SEL 2 } ... ;X 

(SEL LINE X and CNTL IN A) ,. 

'A' CONTROL REG. 7 

DATA OSC OSC 
RATE S€L SEL 
SEL 1 2 

... ... 

.~.~. 
f! 
'" o --- --- -I--- --- -- ---

~ I 
EXTCLK 

STROBE 
~t ~~ 

{'DECODE 
XMIl:CLK . 

INT CLK 

I 
X----------------4---DATA IN 3 DATA SET ROY 

I RCV LINE SIG DET '" DATA IN 4 X ..... 
1 " DATA IN 6 
X 0 C-210 

(SEL LINE X and I CNTL IN B) 
,~ 

1 DIAG MODE MODEM WRAP ....... 
V (10 and 1H only) ,. 

2 DATA TERM ROY .... 
V 

1m I fli1 
1m 

I 
ED I 

I mJ,.. ED 
5 DATA RATE SEL ....... 

/ 

E ... 

, j 
< 

Data Term Rdy for the receive line address (odd) is 
jumpered in the modem cable to Data Set Rdy for th 
corresponding transmit line address (even). 

e 

---1 ! 
III 

-- - ---
(XMIT CLOCK FROM MODEM) 

XMIT 

4 ED I ~ 
I j I 

I 
I 

.. XMIT OSC 0-3 ... J 
"'1 

OSC 
SEL I 

N 

~--.. 
~---

MODE ... 
I I 

I 
J I (STROBE) 

C-21 0 BCC SELECT ADAPT I J 
C .. 

BCC STROBE I I I 
~ X ReV 

~J~~~~.I~Ul..nnr I 
I 
I. 

I 
: RCV CLOCK SHI FT TO BCC !.~. _____ .... ___ R_CV_C_L_O_C_K_S_H_IF_T-;rC-L-O-C-K ..... 4-!R~C~V~C:.!:L;!:K:...... ___ +_ 1m I 

RCVCLOCK ----
EXTCLK SHIFT MODE BCC SELECT ADAPT X --1 ~ 100 ns approx. . 

~~~~~~k.). • ..~Ul..nnr 
~ ~ 7usmax. 

Note: These are (lot 8Co~ traces. Actual timings depend on 
bit rate, oscillator speed, scan cycles, etc; 

SHIFT 
(RCV CLOCK FROM MODEM) 

RST CI.OCK SHIFT TR 

TR RST CLOCK SHIFT TR I 
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LINE SET LS1-SYNCHRONOUS 
(PART 2 OF 2) 

Bit Service 

.... ... 

'Bit service' and 'bit service reset' are the interlock controls 
between the scanner and the line interface. 'Bit service' is 
the line interface's request to receive service from the 
scanner. 'Bit service reset' is the scanner's acknowledge
ment of the request. 
1. The negative going shift of the 'strobe' pulse turns on 

the 'bit service' trigger. 

TRANSMIT 
1. 'Bit service' is set by the negative going shift of the 

'strobe' pulse (see BIT SERVICE). 
2. Upon receipt of bit service, the scanner sets Xmit Mode, 

Req To Send, New Sync, or Send Data; or a combina
tion of them (depending on the operation). 

3. The data isgated into the transmit buffer by the negative 
going shift of the 'strobe' pulse. 

4. The output of the transmit buffer is converted to the 
EIA level of the communication line. 

RECEIVE 
1. Select receive data or test data. 
2. Compare the incoming bit with the status of the receive 

buffer. If the compare is equal (for example, the in
coming bit is a 'mark', and the status of the receive 
buffer is a 'mark'), the compare output is inactive (not 
'line change'). If the compare is not equal (for example, 
the incoming bit is a 'mark' and the status of the receive 
buffer is a 'space'), the compare output is active ('line 
change'). 

3. The incoming bit is gated into the receive buffer by the 
negative gO,ing shift of the 'strobe' pulse. This occurs at 
the approximate center of the bit. 

,- I 
" ... , 

2. The scanner must reset the 'bit service' trigger before the 
next 'strobe' pulse. 

3. If the 'bit service' trigger is not reset, the next 'strobe' 
pulse gates the output of the 'bit service' trigger to turn 
on the 'bit overrun' trigger. 

BIT SVC 

(STROBEl 

(Transmit Model 
XMIT 

~ MODE Model 

I 
SEND 
DATA I BUFFER Space 

Mark I I 

I 
" 

XMIT Space LJI L BUFFER 

Note: These are not scope traces. Actual timings depend on 
bit rate, oscillator speed, scan cycles, etc. 

RCV 
DATA 

Mark 

Space I I 

(STROBEl 

~tl1e 

<':hange I 
COMPARE 

RCV 
BUFFER 

Space 

I 

Note: These are not scope traces. Actual timings depend on 
bit rate, oscillator speed, scan cycles, etc. 
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I BIT SERVICE 
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I 
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~ 
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I 
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CNTL IN Cl 

DATA IN 1-7 

i RECEIVE 

7 

REO 
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SEND 

SEND 
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X"'~_" __ • 
BIT OVERRUN 

RCV DATA SPACE 

(Monitor for SIS Break Signal -Only 
During Transmit Operation) 

C-200 D 
DIAG MODE 

NOT DTR 

REO TO SEND 

(Selects Test Datal 

&111 ] 

&11 1 ~ ., 
1 ~ 

I 
---l 

I 
Rev DATA MARK 1 

LI NE COMPARE r--------,...._-------------------, 
TO BCC LINE CHANGE 

--~~~~------X----------~ 
BCC SELECT I 
ADAPT 

~ 

C-200 

TEST DATA 

'--. _----, mil .---- TEST DATA B 1-~~~~=---4~-r-_, ..... !_ X ---41~-I 
BUFFER MARK ReV I 
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FER (STROBE) 
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(PART20F 2) 
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LINE SET LS2 HALF-DUPLEX/DUPLEX (CCITT 
V.35 INTERFACE) (PART 1 OF 2) 
For duplex operation, both line interfaces of the LS2 line 
set are cabled to a single external modem. Partitions must 
have adjacent addresses. (0 and 2,4 and 6, B and A, C and 
E). The transmit address must be the low order address (0, 
4, B, or C) and the receive address must be the high order 
address (2, 6, A or E). 

The hardware for transmit and hardware for receive are 
identical and for this illustration they are shown combined, 
but actually they are independent of each other, both in 
hardware and operation. Hardware used for transmit opera
tions is marked with D , and hardware used for receive 
operations is marked with 1m . See VA014 for how the 
modem signal lines are connected to the line-interfaces. 

Strobe 
1. If the receive clock shift is not received from the modem 

when in receive mode, the backup 'strobe' pulses are 
obtained from the 'BCC strobe' pulses (see C-060). 

2. During receive mode, when Ext Clk is set, 'strobe' pulses 
are obtained from the modem clock (through the 'clock 
shift'trigger). 

3. When Xmit Mode is set, 'strobe' pulses are obtained 
from the modem clock (external clocking). 

The modem clock pulses (Xmt clock and· RCV clock) are 
received at the CCITT V35 levels. The range of levels is as 
follows: 

('l 5'\ (~~ 

'-..j) \ , 
',-\~...// .~/' 

Line Interface 
The line interface is a buffer for status and data, transferred 
between the scanner and the modem. 
1. The modem status, RCV buffer status, and 'bit service' 

trigger status are transferred to the scanner during a 
CNTL in B. 

2. The scanner transfers status information to the line inter
face during a CNTL OUT A. 

3. The information transferred during the previous CNTL 
OUT A is verified during a CNTL IN A. 

4. For a transmit operation, the scanner transfers status in
formation to the line interface and transmits a data bit 
to the 'send data buffer' during a CNTL OUT B. 

5. The information transferred during the previous CNTL 
OUT B is verified during a CNTL IN C. The status of 
the 'bit overrun' trigger and the RCV data line are also 
transferred to the scanner during a CNTL IN C. (The 
type 2 scanner ignores 'bit overrun' and holds 'bit over
run reset' on solid.) 

,......---- +0.66V 
SPACE 

f------ +O.44V 
-0.44V------/ 

MARK 
-0.66V----J 

These levels are differentia/ voltage levels measured between 
each side of the balanced line. 
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LINE SET LS2 - DUPLEX (CCIT V.35 
INTERFACE (PART 2 OF 2) 

Bit Service 

I , 

'Bit service' and 'bit service reset' are the interlock controls 
between the scanner and the line interface. 'Bit service' is 
the line interface's request to receive service from the 
scanner. 'Bit service reset' is the scanner's acknowledge
ment of the request. 
1. The negative going shift of the 'strobe' pulse turns on 

the 'bit service' trigger. 

Transmit 
1. 'Bit service' is set by the negative going shift of the 

'strobe' pulse (see BIT SERVICE). 
2. Upon receipt of bit service, the scanner sets Xmit Mode, 

Req To Send, New Sync, or Send Data; or a combina
tion of them (depending on the operation). 

3. The data is gated into the transmit buffer by the nega
tive going shift of the 'strobe' pulse. 

4. The output of the transmit buffer is converted to the 
CCITT V.35 level of the communication line. The 
range of levels is as follows: 

r:=-=--=-=---- +O.66V 
~/_S_P_A_C_E ___ +0.44V 

-0.44 V -----"M-cA:--=R,...,..,K:-7-.1/ 
-0.66V -----'. 

These levels are differentia/ voltage levels measured 
between each side of the balanced time. 

Receive 
1. Select receive data or test data. 
2. Compare the incoming bit with the status of the receive 

buffer. If the compare is equal (for example, the 
incoming bit fs a 'mark', and the status of the receive 
buffer is a 'mark'), the compare output is inactive (not 
'line change'). If the compare is not equal (for example, 
the incoming bit isa 'mark' and the status of the receive 
buffer is a 'space'), the compare output is active ('line 
change'). 

3. The incoming bit is gated into the receive buffer by the 
negative going shift of the 'strobe' pulse. This occurs 
at the approximate center of the bit. The received data 
is at the CCITT V.35 levels as described above. 
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2. The scanner must reset the 'bit service' trigger before 
the next 'strobe' pulse. 

3. If the 'bit service' trigger is not reset, the next 'strobe' 
pulse gates the output of the 'bit service' trigger to 
turn on the 'bit overrun' trigger. 
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LINE SET LS3 - DIGITAL SYNCHRONOUS 
HIGH SPEED DUPLEX EXTERNAL MODEM 
(PART 1 OF 2) 
For digital duplex operation, both line interfaces of the 
LS3 line set are cabled to a single external modem. Parti· 
tions must have adjacent addresses (0 and 2, 4 and 6, 8 
and A, C and E). The transmit address must be the low 
order address (0, 4, 8 or C) and the receive address must 
be the high order address (2,6, A or E). 

The hardware for transmit and hardware for receive are 
identical, and for this illustration they are shown com· 
bined, but actually they are independent of each other, 
both in hardware and operation. Hardware used for trans· 
mit operations is marked with D ' and hardware used 
for receive operations is marked with iii . 
See VA013 for how the modem signal lines are connected 
to the line interfaces. 

Strobe 
1. When Xmit Mode and Ext Clk are not set, receive 

mode and internal clock are assumed; and the 'strobe' 
pulses are obtained from the 'BCC strobe' pulses. 

2. When Ext Clk is set, 'strobe' pulses are obtained from 
the modem clock (through the 'clock shift' trigger). 

3. When Xmit Mode is set, 'strobe' pulses are obtained 
from the selected oscillator (internal clocking) or from 
the modem clock (external clocking). 
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Line Interface 
The line interface is a buffer to status and data, trans· 
ferred between the scanner and the modem. 
1. The communication line adapter status, RCV buffer 

status, and 'bit service' trigger status are transferred 
to the scanner during a CNTL IN B. 

2. The scanner transfers status information to the line 
interface and the communication adapter during a 
CNTL OUT A. 

3. The information transferred during the previous CNTL 
OUT A is verified during a CNTL IN A. 

4. For a transmit operation, the scanner transfers status 
information to the line interface and the communication 
line adapter, and 'xmit data' bits to the 'send data 
buffer' during a CNTL OUT B. 

5. The information transferred during the previous CNTL 
OUT B is verified during a CNTL IN C. The status of 
the 'bit overrun' trigger and the RCV data line are also 
transferred to the scanner during a CNTL IN C. 
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LINE SET LS3 - DIGITAL SYNCHRONOUS 
HIGH SPEED DUPLEX EXTERNAL MODEM 
(PART 2 OF 2) 

Bit Service 
'Bit service' and 'bit service reset' are the interlock controls 
between the scanner and the line interface. 'Bit service' 
is the line interface's request to receive service from the 
scanner. 'Bit service reset' is the scanner's acknowlege
ment of the request. 

Transmit 
1. 'Bit service' is set by the negative going shift of the 

'strobe' pulse (see BIT SERVICE). 
2. Upon receipt of bit service, the scanner sets Xmit 

Mode, Req To Send, New Sync, or Send Data; or a 
combination of them (depending on the operation). 

3. The data is gated into the transmit buffer by the nega
tive going shift of the 'strobe' pulse. 

4. The output of the transmit buffer is converted to the 
Digital level of the communication line. 

Receive 
1. Select receive data or test data. 
2. Compare the incoming bit with the status of the receive 

buffer. If the compare is equal (for example, the 
incoming bit is a 'mark', and the status of the receive 
buffer is a 'mark'), the compare output is inactive (not 
'line change'). If the compare is not equal (for example, 
the incoming bit is a 'mark' and the status of the receive 
buffer is a 'space'), the compare output is active ('line 
change'). 

3. The incoming bit is gated into the receive buffer by 
the negative going shift of the 'strobe' pulse. This 
occurs at the approximate center of the bit. 

( {, 
"" 

1. The negative going shift of the 'strobe' pulse turns 
on the 'bit service' trigger. 

2. The scanner must reset the 'bit service' trigger before 
the next 'strobe' pulse. 

3. If the 'bit service' trigger is not reset, the next 'strobe' 
pulse gates the output of the 'bit service' trigger to turn 
on the 'bit overrun' trigger. 
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LINE SET LS4 - AUTOCALL INTERFACE 
The Auto Call interface is a buffer for status and data 
transferred between the scanner and the external Auto
matic Calling Unit (ACU). 
1. ACU status is transferred to the scanner during a CNTL 

IN B. 
2. The scanner transfers information to the ACU during a 

CNTL OUT B (after a 'bit service' request). 
3. The information, transferred during the previous CNTL 

OUT B, is verified during a CNTL IN C. 

Bit Service 
'Bit service' and 'bit service reset' are the interlock con
trols between the scanner and the Auto Call interface. 'Bit 
service' is the Auto Call interface request to receive service 
from the scanner. 'Bit service reset' is the scanner's 
acknowledgement of the request. 
1. The negative going shift of the 'strobe' pulse turns on 

the 'bit service' trigger. 'Strobe' pulses are obtained 
from the 'BCC strobe' pulses (derived from internal 
oscillator 0). 

2 .. The scanner must reset the 'bit service' trigger before 
the next 'strobe' pulse. 

3. If the 'bit service' trigger is not reset, the next 'strobe' 
pulse gates the output of the 'bit service' trigger to 
turn on the 'bit overrun' trigger. 
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LINE SET LS5 - HIGH SPEED DUPLEX 
(CCITT V.35 INTERFACE) 
(PART 1 OF 2) 
The hardware for transmit and hardware for receive are 
identical and for this illustration they are shown com
bined, but actually they are independent of each other, 
both in hardware and operation_ Hardware used for trans
mit operations is marked with D ,and hardware used 
for receive operations is marked with iii . See VA016 
for how the local attachment signal lines are connected 
to the line-interfaces. 

Strobe 
1. If the receive clock shift is not received from the V.35 

local oscillator, when in receive mode, the backup 
'strobe' pulses are obtained from the 'BCC strobe' 
pulses (see C-060). 

2. During receive mode, when Ext Clk is set, 'strobe' 
pulses are obtained from the V.35 local oscillator, 
(through the 'clock shift' trigger). 

3. When XM IT Mode is set, 'strobe' pulses are obtained 
from the V.35 XMIT clock (external clocking). 

The clock pulses for a distant terminal or 3705-80 are 
transmitted at CCITT V35 levels. The range of levels is 
as follows: 

/""'S=P-:"A"""C=E--- +0.66V 
/"'----- +0.44V 

-0.44 V ----::M~A~R:::-:-K::-7-;1 
-0.66V 

These levels are differential voltage levels measured 
between each side of the balanced line. 
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, Line Interface 
The line interface is a buffer for status and data, trans
ferred between the scanner and the modem. 
1. The modem status, RCV buffer status, and 'bit service' 

trigger status are transferred to the scanner during a 
CNTL IN B. 

2. The scanner transfers status information to the line 
interface during a CNTL OUT A. 

3. The information transferred during the previous CNTL 
OUT A is verified during a CNTL IN A. 

4. For a transmit operation, the scanner transfers status 
information to the line interface and transmits a data 
bit to the 'send data buffer' during a CNTL OUT B. 
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LINE SET LS5 - HIGH SPEED DUPLEX 
(CCITT V.35 INTERFACE) 
(PART 2 OF 2) 

Bit Service 

, 
" 

'Bit service' and 'bit service reset' are the interlock controls 
between the scanner and the line interface. 'Bit service' 
is the line interface's request to receive service from the 
scanner. 'Bit service reset' is the scanner's acknowledge
ment of the request. 
1. The negative going shift of the 'strobe' pulse turns 

on the 'bit service' trigger. 

Transmit 
1. 'Bit service' is set by the negative going shift of the 

'strobe' pulse (see BIT SERVICE). 
2. Upon receipt of bit service, the scanner sets Xmit 

Mode, Req To Send, New Sync, or Send Data; or a 
combination of them (depending on the operation). 

3. The data is gated into the transmit buffer by the nega
tive going shift of the 'strobe' pulse. 

4. The output of the transmit buffer is converted to the 
cCln V.35 level of the communication line. The 
range of levels is as follows: 

/'-S-PA-C-E---+0.66V 
/ +0.44V 

-0.44 V ----:-M..,-,A:-=R:-:-K:-/""" 
-0.66V ' 

These levels are differential voltage levels measured 
between each side of the balanced time. 

Receive 
1. Select receive data or test data. 
2. Compare the incoming bit with the status of the receive 

buffer. If the compare is equal (for example, the 
i ncom ing bit is a 'mark', and the status of the receive 
buffer is a 'mark'), the compare output is inactive (not 
'line change'). If the compare is not equal (for example, 
the incoming bit is a 'mark' and the status of the receive 
buffer is a 'space'), the compare output is active ('line 
change'). 

3. The incoming bit is gated into the receive buffer by 
the negative going shift of the 'strobe' pulse. This 
occurs at the approximate center of the bit. The 
received data is at the CCITT V.35 levels as described 
above. 

1 
'-

I 
'-

2. The scanner must reset the 'bit service' trigger before 
the next 'strobe' pulse. 

3. If the 'bit service' trigger is not reset, the next 'strobe' 
pulse gates the output of the 'bit service' trigger to 
turn on the 'bit overrun' trigger. 

BIT SVC 

(STROBE) 

(Transmit Mode) 
XMIT 

~l MOnE Mode) 

SEND 
DATA I BUFFER 

Mark I I 
XMIT Space Lfl BUFFER L 
Note: These are not scope traces. Actual timings depend on 
bit rate, oscillator speed, scan cycles, etc. 

RCV 
DATA 

Mark 

Space I 
I 

(STROBE) 

. I 
Line 
Change I 

COMPARE 

I 
Mark I 

RCV 
BUFFER 

Note: These are not SCope traces. Actual timings depend on 
bit rate, oscillator speed, scan cycles, etc. 

I '"- I , 
" " " ,. 
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LINE SET LS8 OR LS9 - DUPLEX OR HALF
DUPLEX - NONSWITCHED (CCITT X.21 
INTERFACE) (PART 1 OF 2) 

Line' I hlerface 
The line interface is a buffer for status and data, trans
ferred between the scann~r and the communication adapter 
(data Circuit-terrnin~ting equipment-DeE). 
'1. Thecommunicationline adapter status, RCV buffer 

. status, and 'bit service' trigger status are transferred 
to the scanner during a CNTL IN B. 

2. The scanner transfers status information to the line 
interface and the communication adapter, during a 
CNTL OUTA. 

Strobe 
1. When xrirft 'Mode and Ext elk are not set, receive 

mode and internal clock are assumed; ahd the 'strobe' 
pulses are obtained from the 'BCC strobe' pulses~ 

2. When Ext Clk is set/strobe' pulses are obtained from 
the DCEclock (through the 'clock shift' trigger). 

3. When Xmit Mode is'set, 'strobe' pulses are obtained 
from the selected oscillator (internal clocking) or from 
theDCE clock (external clocking). 

Notes: 
1. These are not scope traces. Actual timings depend on bit rate, 

oscillator speed, scan cycles~ etc. 
2 •. APproximately 26 bit ,times afterlt is activated, CLEAR.TO 

SEND becomes effective. . . 
3. Approximately 17 bit tifTies after R ECE I VE drops to '0' and 

INDICATe tums OFF, DATA SET READY becomes inactive. 

o o o ,,--y o 

3. The information transferred during the previous CNTL 
OUT A, is verified during a CNTL IN A. 

4. For a transmit operation, the scanner transfers, status 
information to the line interface and the communi- , 
cation adapter, and xmit data bits to the send data 
buffer during a CNTL OUT B. 

I 
I 
I 5. The information transferred during the previous CNTL 

OUT B, is verified during a CNTL IN C. The status 'J 
of the 'bit overrun' trigger and the RCV data line, are 
also transferred to the scanner during a CNTLINC. I 

I 
, I 
I 
I 
I 
I 
I 

~ I 
~I 
£ I ~ .. 

--0 

(Transmit Mode) 
XMIT r~~~~~~---
MODE _~~ ___ -.,..._",,,I 

(Receive Mode) IT 

STROBE -,r---'lr---'lr---'lr4.. ,...., ,...., ,...., ,..... 
(lnt.Clk.) U U U U'U U U u 

-.! jc-- 100 ns approx. 

STROBE~r.. r-t ,...., ,...., r-
(Ext.Clk.) •• •• 'U U. U U 
~ f.-- 7 us max 

(See Note 1) 

LINE SET LS8 OR LS9 - DUPLEX OR HALF-DUPLEX -
NONSWITCHED (PART 10F 2) C-290 
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LINE SET LS8 OR LS9 - DUPLEX OR HALF
DUPLEX - NONSWITCHED (CCITT X.21 
INTERFACE) (PART 2 OF 2) 

Bit Service 
'Bit service' and 'bit service reset' are the interlock con
trols between the scanner and the line interface_ 'Bit 
service' is the line interface's request to receive service 
from the scanner. 'Bit service reset' is the scanner's 
acknowledgement of the request. 
1. The negative going shift of the 'strobe' pulse turns 

on the 'bit service' trigger. 

Transmit 
1. 'Bit service' is set by the negative going shift of the 

'strobe 'pulse (see BIT SERVICE). 
2. Upon receipt of bit service, the scanner sets Xmit 

Mode, Req To Send, or Send Data; or a combination 
of them (depending on the operation). 

« 

3. The data is gated into the transmit buffer by the nega
tive going shift of the 'strobe' pulse. 

4. The output of the transmit buffer is converted to the 
CCITT level of the communication line. 

Receive 
1. Select receive data or test data. 
2. Compare the incoming bit with the status of the receive 

buffer. If the compare is equal (for example, the 
incoming bit is a 'mark', and the status of the receive 
buffer is a 'mark'), the compare output is inactive (not 
'line change'). If the compare is not equal (for example, 
the incoming bit is a 'mark' and the status of the receive 
buffer is a 'space). the compare output is active ('line 
change'). 

3. The incoming bit is gated into the receive buffer by 
the negative going shift of the 'strobe' pulse. This 
occurs at the approximate center of the bit. 

( I 
,,",. 

2. The scanner must reset the 'bit service' trigger before 
the next 'strobe' pulse. 

3. If the 'bit service' trigger is not reset, the next 'strobe' 
pulse gates the output of the 'bit service' trigger to 
turn on the 'bit overrun' trigger. 

BITSVC 

(STROBEl 

I 
I (Transmit Model I 

XMIT (~ I 
MODE Model I 

I 
Mark I 

SEND I 
DATA I BUFFER I Space I I t 

Mark t I 
XMIT 

Space LSl BUFFER 

{ 
'" 

L 
Note: These are not scope traces. Actual timings depend on 
bit rate, oscillator speed, scan cycles, etc. 

RCV 
DATA 

Space I 
I 

(STROBEl I 
Line I 
Change I 

RCV 
BUFFER 

Note: These are not scope traces. Actual timings depend on 
bit rate, oscillator speed, scan cycles, etc. 

{' 
" 
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LINE SET LS8 OR LS9 - DUPLEX - SWITCHED 
(CCITT X.21 INTERFACE) (PART 1 OF 3) 

line Interface 
The line interface is a buffer for status and data, trans
ferred between the scanner and the communication adapter 
(daia circuit-terminating equipment-DCE). 
1. The communication line adapter status, RCV buffer 

status, and 'bit service' trigger status are transferred 
to the scanner during a CNTL IN B. 

2. The scanner transfers status information to the line 
interface and the communication adapter, during a 
CNTLOUT A. 

Strobe 
1. When Xmit Mode and Ext Clk are not set, receive 

mode and internal clock at,e assumed; and the 'strobe' 
pulses are obtained from the 'BCC strobe' pulses. 

2. When Ext Clk is set, 'strobe' pulses are obtained from 
the DCE clock (through the 'clock shift' trigger). 

3. When Xmit Mode is set, 'strobe' pulses are obtained 
from the selected oscillator (internal clocking or from 
the DCE clock (external clocking). 

Notes: 
1. These are not scope traces. Actual timings depend on bit rate, 

oscillator speed, scan cycles, etc. 
2. With this line set, the NCP and basic machine timing use an 

internal clock (operating at 1/24 or less of the data rate) to 
delay a change in state of the CLEAR TO SEND line. The 
CLEAR TO SEND line changes state approximately 24 bit 
times after REQUEST TO SEND is activated. 

3. Approximately 17 bit times after RECEIVE drops to '0' and 
INDICATE turns OFF, DATA SET READY becomes inactive. 

o 0j):: 
~' o o 

\" j 

3. The information transferred during the previous CNTL 
OUT A, is verified during a CNTL IN A. 

4. For a transmit operation, the scanner transfers status 
information to the line interface and the communica
tion adapter, and xmit data bits to the send data buffer 
during a CNTL OUT B. 

5. The information transferred during the previous CNTL 
OUT B, is verified during a CNTL IN C. The status of 
the 'bit overrun' trigger and the RCV data line, are also 
transferred to the scanner during a CNTL IN C. 

I 
I 
I 
I 
I 

~I 
~I § 
ii: 
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LINE SET LS8 OR LS9 - DUPLEX - SWITCHED 
(CCITT X'21 INTERFACE) (PART 2 OF 3) 

Bit Service 
'Bit service' and 'bit service reset' are the interlock controls 
between the scanner and the line interface. 'Bit service' 
is the line interface's request to receive service from the 
scanner. 'Bit service reset' is the scanner's acknowledge
ment of the request. 
1. The negative going shift of the 'strobe' pulse turns on 

the 'bit service' trigger. 

Transmit 
1. 'Bit service' is set by the negative going shift of the 

'strobe' pulse (see BIT SERVICE). 
2. Upon receipt of bit service, the scanner sets Xmit 

Mode, Req To Send, or Send Data; or a combination 
of them (depending on the operation). 

3. The data is gated into the transmit buffer by the nega
tive going shift of the 'strobe' pulse. 

4. The output of the transmit buffer is converted to the 
CCITT level of the communication line. 

With an LS8 or LS9 line set in switched mode, the on 
or off state of several latches determines the status of the 
CCITT X.21 interface and the condition of the transmit 
and control signal lines. The following chart shows how to 
use the latch conditions to determine the status of the 
interface. 

( ( , 
"" 

f ... ,-
... 

2. The scanner must reset the 'bit service' trigger before 
the next 'strobe' pulse. 

3. If the 'bit service' trigger is not reset, the next 'strobe' 
pulse gates the output of the 'bit service' trigger to turn 
on the 'bit overrun' trigger. 

BITSVC 

(STROBE) 

(Transmit Mode) 
XMIT (RCV r-r--:-----------
MODE ~ 

SEND Mark 
DATA 
BUFFER 

XMIT 
Buffer 

Space 

Mark 

Space L 
Note: These are not scope traces. Actual timings depend on 
bit rate, oscillator speed, scan cycles, etc. 

Latch Conditions Interface Signals 

Diag Data Data Req Control 
Mode Term Rdy RateSel To Send (e) 

Off Off ** Off Off 

On ** ** ** Off 

Off On ** Off Off 

Off On On On On 

Off On Off On On 

*Data is transmitted from the Send Data Buffer. 
**Of no concern 

Transmit CCITT X.21 
(T) Status 

0101 ••• DTE Controlled Not Ready 

DOCO .•. DTE Uncontrolled Not Ready 

1111 ••. DTE Ready 

0000 ••. Call Request 

* Call Accepted or Data Transfer 

• " 
I 
" 

,-
" 
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LINE SET LS8 OR LS9 - DUPLEX - SWITCHED 
(CCITT X.21 INTERFACE) (PART 3 OF 3) 

Receive 
1. Select receive data or test data. 
2. Compare the incoming bit with the status of the receive 

buffer. If the compare is equal (for example, the 
incoming bit is a 'mark', and the status of the receive 
buffer is a 'mark'), the compare output is inactive (not 
'line change'). If the compare is not equal (for example, 
the incoming bit is a 'mark' and the status of the 
receive buffer is a 'space'), the compare output is active 
('line change'). 

3. The incoming bit is gated into the receive buffer by the 
negative going shift of the 'strobe' pulse. This occurs 
at the approximate center of the bit. 

If a DCE not ready condition occurs (data set ready 
becomes inactive). a continuous pattern of fixed data 
appears on the addressed receive data lead. This fixed 
data pattern consists of an SOLe flag character and a 
USASCII syn character. If the scanner associated with the 
CCITT X.21 interface is in a monitor flag or monitor 
phase state, the continuously generated data pattern 
produces a level 2 interrupt with a modem check indica
tion. This level 2 interrupt indicates to the controller 
that a DCE not ready condition exists. The data pattern 
that appears on the receive data lead is shown below. 

X0111111 011 01 000X0111111 011 01 000 ............. . 

I FLAG i i Syn I I Flag I l Syn 

L ThiS bit is both the] 
last bit of the flag 
character and the 
first bit of the Syn 
character. 

RCV 
DATA 

Mark 

(STROBE) 

Line 
Change 

COMPARE 

RCV 
Buffer 

Space 

Note: These are not scope traces. Actual ,timings depend on 
bit rate, oscillator speed, scan cycle, etc. 
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RCV DATA MARK 

CCITT X.21 
CONTROL AND 
RECEIVER/DR IVER 
CARDS 

I 
I 
I 
I 

C-310 ~BU'::F":'F"::E:'::R::":::M::"A-R-K-~""'-r-:::-:-...... ,X-"'-J DATA TEST DATA 
SEL ... -------, 

X.21 ~ 
RECEIVE I R 

(STROBE) 

TEST DATA 

o o 
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3705-80 POWER 

r 

> > 
I:f? '? 

dc Output Voltages 

+ 

> > co N 
+ '7 

±5 REGULATOR 

01F 

SCRs 
LC Filters 
Circuit Protectors (CPs) 

ac Power 

to SCRs 

3 Phase 

Transformer 

,- I I 
" " " 

> 
N > 
+" '1" 

I I 
" " 

Single Phase ac 

(For Use Meter only) 

Single Phase ac 

Control Panel 

Iu:I 
~ 

{ , 
" '" 

( f( IT! 
Power Power Local 
On Off Remote 
Switch Switch 

Use Meter Drive, 
Power On Check Light, 
Power On/Off Switch 

~ 
., c: 
E ~ 
til C' ... ., 

u..1J) 

+24V 
Bias and 
Sequencing 

Prime Power Box (PPB) 

Standby Power 

ae 
Contactor 

Single Phase ae 

,-
" 

Fault LED.s 

• • 
• • • • • • • LAMP 

RESET 

• • SWITCH 

• • • • • THERMAL 

• • RESET 
SWITCH 

Running Standby 
Bias Bias 
Regulators Regualtors 

dc 010 Gate 

3 Phase ac line 

EPO Panel (See Note), 

Frame 
Sequence 
Complete 
Relay 

EPO 
Relay 

t 
" 

I 
" 

EPO 
Relay 

To Remote 
CPU Control 

3705-80 POWER 
(PART 1 OF 21 0-500 
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3705-80 POWER 

, 
" • , i , £ 

" 

Com ponent Locations 

Unit 

Prime power box 

01D 

EPO panel 

RPL 

I/O Gate (015) 

O1F 

Layout Reference 

YZ866 sheets 
1,2,11 

YZ886 sheet 4 

YZ886 sheet 8 

YZ886 sheet 11 

YZ886 sheet 7 

YZ886 sheet 5 

Note: The Power Sequence Control gate 010 has no 
actual logic board. Pseudo board designator "A 1" is 
used in card location references to maintain the format: 
. frame, gate, board, card. For example: 010-A 1 CI for 
the Master Sequence Card. 

,, ~ ... , 

Gate, 
015 

" " ,., " 

Remote ---4--4--4+--t--"111i Program 
Loader 

01D-A1A1 
Phase Control Card 

01 D-A 1 C1 Master 
Sequence Card 

01D-A1E1 
Frame Sequence Card 

01 D-A1 F1 
Delta I Monitor 

I/O 
Gate 

Chokes L 1, L2, and L3 
(Behind PPB) 

,-
" 

I 
" 

Inside PPB 

DC Distribution 

©(+12V 

CP3-20A 

©(-12V PSI 

CP2-10A I 
©(+6V PSI 

CP1-10A 

,+12V 

-12V 

+6V 

-4V 
OC 

-4V 
OB 

-4V 
OA 

Gate 01F 
Power Supply Mounting Asm. 
-4V, +6V and ±12V 

..c::l (R6) 

SCR(12HG) I~ (K) 

(CI3) 

SCR(IIHG) I~ (K) 

HS6 r:: (CI4) 

(R7)- .-t:::l (RS) 

SCR(10HG) I~ ~ (K) 
(CIS) 

SCR(9HG) (K) 

HSS 
(CI6) 

(R 9) --"" ,c:::l (RIO) 

SCR(SIIG) (K) 

(CI7) 
SCR(7)(G) (K) 

HS7 1'1 7' (CIS) 

(8) (A8(~~111A8) (A) 

.n ." S '''' S 
(B) (S) (B) (B) (B) 

SCR(6) 

SCR(S) 

HS3 

SCR(4) 

SCR(3) 

HS2 

SCR(2) 

SCRI1l 

HSI 

FAN 

(L6) 

(LS) 

(L4) 

8) o 0 
(C3) 

3705-80 POWER 
(PARr 2 OF 2) 

+12V 

-12V 

+6V 

+12V 

-12V 

+6V 

-4V 

0-505 
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3705-80 POWER CHECK 

Note: Refer to Volume 1 (SY27-0208) of FETMM for 
3705-80 Power Maintflnance Analysis Procedures (MAPs). 

• The Power Check light turns on during a normal power· 
on sequence and turns off when the sequence has 
successfully completed. 

• A power-off sequence occurs, and the Power Check 
light turns on for any of the following check conditions: 
1. Overvoltage on any logic voltage 
2. Undervoltage on any logic voltage 
3. Thermal sense on the logic flates and power 

supplies. 
• If the power check resulted from conditions 1-2, reset 

the Power Check light by pressing the Power Off switch. 
Power can now be turned on. 

• If the power check resulted from a thermal condition, 
reset the power check light by pressing the THERMAL 
RESET switch (located on the power sequence control 
gate-01D after the thermal contact that detected the 
thermal condition has cooled off and closed its contact 
(usually about a half hour). Power can now be turned 
on. 

o o o (~ '-.Y o 00 o (') o o o o (~ ",.y o o r"",. 
"'--.Y o 

3705-80 POWER CHECK 0-510 

o 
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3705-80 FAULT INDICATORS 

I , 

There are 16 Iight-emiting diodes (LEOs) located on the 
panel of gate 010. When on, these LEOs indicate the 
following fault conditions: 

Overlloltage on any logic voltage 
Undervoltage on any logic voltage 
Overcurrent on the -4V supply, 'TIME FAULT' Sense, 
'THERMAL'Sense 

Once a LED is on, it stays on even if power drops. To 
turn the LEO(s) off, press the LAMP RESET button 
located on the panel of gate 010. 
• All fault indications cause power down and turn on 

the 'power check' ligh-t. 

I 

" 
I 

" 
~ .. 

" 
I , I • " " " " 

Power On Voltage Sequence: 

-4V -------.. ~ .. +6V and -12V ........ +12V and -5V--.+5V 

LED Causes Power Duration of Fault 
Fault Indication Down Before Power Down 

-4V OVERVOL TAGE Yes Immediate 

I -5V OVERVOLTAGE Yes Immediate I 

,j +5V OVERVOLTAGE Yes Immediate 

+6V OVERVOL TAGE Yes Immediate 

-12V OVERVOL TAGE Yes Immediate 

+12V OVERVOLTAGE Yes Immediate 

-4V UNDERVOLTAGE Yes Immediate 

-5V UNDERVOLTAGE Yes Immediate 

+5V UNDERVOLTAGE Yes Immediate 

+6V UNDERVOLTAGE Yes Immediate 

-12V UNDERVOLTAGE Yes Immediate 

+12V UNDERVOLTAGE Yes Immediate 

THERMAL Yes Immediate 

OVERCURRENT 1 (-4V) Yes See Note 2 

OVERCURRENT 2 Not Used N/A 

TIME FAULT Yes 1 second 

Notes: 
1. Follow procedure for checking SCR, a, shown on 0-560. 
2. OVERCURRENT 1 (-4V) will interrupt the ,y'tem when an 

exceSlive change in current i, detected. A short delay (0 to 8 
leconds) may occur before the system is interrupted. 

3. Check filtel'$ and blowers. Power on the 3705-80 and observe 
the 'THERMAL CHECK' light If the light turn, on again, 
check thermistors and wiring. 

4. Check the -5V and +5V power supplies if a Ii/ME 
FAUL T is the only fault indication. 

,-
" 

I ... ' c 

Approximate level 
at which LED turn, 
on. UNDER-
VOL TAGE, OVER-
VOLTAGE, or OVER- Action To Be Taken If 
CURRENT (-4 V} 
cau,e, power down 

Respective LED is On 

-4.9V See Note 1 and refer to 

-5.4V power MAPs in Volume 
1 (SY27-Q208) of 

+5.6V FETMM. 

+6.6V 

-13.6V 

+13.8V 

-3.5V 

-4.4V 

+2.8V 

+5.0V 

-9.6V 

+10.2V 

+VTL Logic Level See Note 3 

175A (See Note 2) N/A 

N/A N/A 

+VTL Logic Level See Note 4 

3705-80 FAULT INDICATORS 0-520 



'\ 

3705-80 POWER DISTRIBUTION 

3 Phase 
Input Voltage Input 

Filter 
, (in PPB) 

PPB-CB1 
(Main CB) 

PPB-CB1 

. '" .' . 

eBI 

208/230 V 
60Hz 

220/235 V 380/408 V 200 V 

15A 

50Hz 
(Delta) 

15A 

Notes for World Trade: 

50Hz 
(Wye) 

15A 

60Hz 
(Japan) 

15A 

1. For 220/235 V (Delta) or 380/408 V (Wye) 50 Hz 
power, jumper terminal block PP8-T83 to obtain 
220/235 V for the convenience outlet (see YZ806 
and YZ808). 

200 V 
50Hz 
(Japan) 

15A 

For 200 V 60 Hz power (Japan), use PP8-CP1 (5A) 
with transformer T1 to obtain 100 V for the con
venience outlet'(see YZ810). 

For 200 V 50 Hz power (Japan), only the PP8-K1 con
tactor is used with the convenience outlet voltage of 
200 V (see YZ814). 

2. For 220/235 V (Delta) or 380/408 V (Wye) 50 Hz 
power, terminal block PP8-T83 is jumped to obtain 
220/235 V for all blowers and to connect the neutral 
of the Wye input power to transformer T3 (see YZ808 
and YZ830). 

(All blowers are single phase.) 

Legend 

PPB - Prime power box 
CP - Circuit protector 
CB - Circuit breaker 
SCR - Silicon controlled rectifier 

O· 
I ' "-- . 

PPB-K1 I-
(EPO) 

.. :.::::t~t~\\See note 1 for World 
l-:-:::::::::::::::::::::: Trade 3705 

PPB-CP2 
(1 A) 

1.2 A - World trade 
except Japan 

IpPB-K2 
I( AC) 

Blowers 
1 Logic gate blower 
1 Heat sink blowe~ 

C) 

PPB-CP1 
(7AI I--

T2 Trans
former 
(in PPB) 

(1 Phase) 

T1 Trans
former 

lin P,P PBB)) 
(1Phasel . 

I--

StandBy 
Power 
(in PPb) 

115 V 
Convenience 
Outlet 

+24 Vdc 

1--12Vdc 

24Vac 

T3 
Trans
former 
(mounted 
on base) 

12 Vd~ 

(3 Phase) 

3 phase ac 

SCR 

i...--

SCR Controls 
(on Control 
Gate) 

YZ121-161 

I -12 V ~ 
SCRs. I 

I +12 V • 
SCRs 

I +6 V , 
~ SCRs I 

;:==1 -4 V • SCRs I 

(Sense Voltage) 

Meter Control 
(on Control Gatel . 

1 -EPO 
2 - Power ON/OFF 

Sequencing 

rl +5V Regulator 

-24 Power Supply 

t5V Power Supply 

I CP2 • r 
I (10 A) I 'I 

1 CP3 • ,1 
I (20A) I ~ I 

1 CP1 • I (10 A) I 

+24 Vdc 

• +5V Stand By 

I 

1 -24 Vdc 

I 

• +5 Vdc System 

I 

+5V II 
Regulator I~ 

-5V 
., 

Regulator I 

Elapsed 
Time 

-

I--------~ _______________ ~_~ __ ~ Meter 

r), 
\ , o (~ . ,:) 

",-y o 

'Phase C' 

voltage for 
indicator lights 
Ito Control 
Gate) 

~,)" 
~I 

3705-80 POWER DISTRIBUTION 0-530 

To 
Control 
Gate 

dc 
Voltage 
To 
Logic 
Gate 
and 
Storage 
01A-TB1 

t:y-
( " ",--I r), 

\., o o r,')! 
"'--' 



3705-80 POWER-ON SEQUENCE 
• Shows the sequence of events that occur during normal 

power-on operation (1) when the Local/Remote Power 
switch is set to the LOCAL position, and the Power On 
switch is depressed, or (2) when the Local/Remote 
Power switch is set to the REMOTE position, and the 
host processor brings power up. 

1-

" 
~-

" 

Contact or action causing pickup Power Supply Components or Action 

EPO-J (1, 2,3, or 4) PPB-K1 (EPO) 

PPB-K1 #1 point 

Press Power On Switch Power On switch or processor Power On 

Local Power On Switch or processor Power On 

Local Power On Switch or processor Power On Power Check Light 

Local Power On Switch or processor Power On Power On Reset 

01D-C1 Transistor picks K2 PPB-K2 (ac to 3705-80) 

~ , 

01D-C1 +5V 'Start Sequencing' signal sent to frame sequence card 

01D-C1 transistor 12-second timer started 

-4V up in frame -12V, -5V, and +6V sequence begins when-4V up 

-12V and +6V up in frame' +12V sequence begins when +6V and -12V up 

+5V and +12V up Sequence complete 

Power-On sequence complete Power ON Light 

.,-

Timing Relationships 

(+24 Vdc For Relays) 

Remote position of Local/Remote Power Switch 

Local position of Local/Remote Power Switch 

+24 Vdc 

t-
" 

--

------_._-----_._----------

I 

" 
t, 1"-, 1-, I 

" 

.3705-80 POWER-ON SEQUENCE 0-540 
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3705-80 DC VOLTAGE DISTRIBUTION (ALD Page YZ836) 

G 
A 
T 
E 

A 

~,.,.'r---"" 

-

Upper 
Lilln'-
n,H 
Bus 

Lower 
Lami-
nar 
Bus 

V--

01A-W1 

1fff 
@ 13 1@-

7 Common 

@ 14 2rh 
3~ 

to 01 F capaci 
@ 15 to adjacent fr 

tor plate ground 

ame 

@ 16 4 r:r Common 

@ 11 5 r VL/ 

@ 6~ 
Common 

f8 
iii!!!!!!!!!! 01A-TB1 

•• ::::::= 

@ ~'" 

1: , -Itl2r@~ - +12V (To R5) 

It12)@~ 2:l _ +12V (From slJpply) 

~ 12 V SE 1.121 0 a -4 , ~ -12 V (From supply) 
'-121 @ "'I'U 

NSE 

5-"'"1 
1+6t~>r ~ 

:/k~~;;~t~:~~ ~ 01A-W2 6 , 

'~'0i~'0N - L1 

(-4I@ @2~ -4 V From - -
(-41~~ @:0... --- L2-2 supply 

- L:t2... V From ,9?~ ,rA. .. 
(-410 jill ~vu..... - - s.up~ 

j;'7'@s0... .. C1 
1-410 - C2 

1-4~0 ~@60-- ---. 

-' ,R2 

-2 

" ... 
(+6)@ :"£A 

- +6 V (From supplyi 13 
(-410~ -'- - -4 V SEN 

~ 1- .. to 01A-TB1-1 

+6 V SENSE 

SE 

"'" """ ... 
@ @ 01A-W3 - +12 V SENSE 

@ 19 7~ 

@ 20 8@ 

@ 21 9@ , 
@ 10 I'"br' 

{ Common 
22 va-

@ 23 11 ,~ 
1 Common 

( 

@ 24 12 r.:a. 
"'" 

~ Common 

- -

±5V Regulator 
TBl 

o 0 
+12V (From supply) ~ +12V } To ±5V 

-12V (From supply) ... ____ H'j~IIIII(;~I_-:.:1~2.:V Regulator 
3 

Common .... ___ --1~~~~-.} Common 
4 to ±5V 

~-~+-__ .. Regulator 

~ 
~ 

To storage voltage busses ~;;~~~~~~~:::~7:~:~;~~~~:, -5V } -5 V SENSE 

To storage { +5V 

volteges :1~===t;G~illlt.Ce>lI--"'" +5V 
busses 10 

+5 V SENSE .... I----l-G~..:;~ 

WARNING 
Do not remove any of the wires labeled SENSE. 

Do not remove any of the terminal board (TB) jumpers 
which connect a voltage with its sense lead. 

Do not bend the laminar bus tab too sharply because 
it may crack upon straightening. 

From +5V 
Regulator 

3705-80 DC VOLTAGE DISTRIBUTION 

£' 
" 

( 

0-550 
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CHECKING +6V, ±12V AND·-4V SCRs 
(PART 1 OF 2) 
Because the wave shapes for the -4V, +6V, and ±12V SCRs 
are similar, only representative samples are shown. 

Note: The +6Vand ±12V supplies are each associated with 
an individual pair of SCRs. The -4 V supply is associated 
with three pairs of SCRs. 

Scope Setup Procedures 
1. Setup the scope as follows: 

a. Sync the scope on LINE. 
b. Set horizontal sweep at 5rns/divn. 
c. Set the vertical sweep appropriate to voltage~ 

2. Put the scope probe on the heat sink for the voltage 
being tested (see chart below). See Dfor the 
location of the heat sink. 

Voltage HaatSink 

-4V 1,2, and 3 
-12V 5 
+12V 6 
+6V 7 

3. There should be two pulses within 16.7 ms as shown in tJ 
(20.0 ms for 50Hz). 
a. If one pulse is missing as shown in '11, the problem 

is most likely an 'open SCR' or control card. 

Note: A single SCR, firing alone for voltages other 
than -4V, does not sustain the output voltage and allow 
the 3705-80 power to remain on. During the power-on 
sequence, however, you will see the traces shown in 
II for a few seconds. 

b. To locate an 'open SCR', follow either Procedure A 
or Procedure B. 

Procedure A 
1. Use two scope probes with the Vert-Volt/divn for the 

A and B traces at the same setting (Vert/Mode on 
Chopped). 

2 .. Attach the A probe to the heat sink associated with the 
SCRs you are checking •. 

3. Attach the B probe to the cathode of either SCR. 

("~ 
~) () (1', 

'j 0 '::~ . 
0 \,!/ 

4. The wave shape displayed on the scope should resemble 
either II or II (vertical adjustment of the traces may 
be necessary to obtain the proper display). 

See Note 

Procedure B 
1. Turn off PPB-CB 1. 
2. Remove (unsolder) lead from the gate of either SCR 

associated with the supply being tested. 
3. Turn on PPB-CB1 and power-on the 3705 while observ

ing for the waveform shown at II. 
4. I f the waveform at II appears, you have removed the 

gate connection from the open SCR. If no SCR fires, 
you have removed the gate from the good SCR. 

5. Turn off PPB-CB 1 and replace the open SCA. 

Se.e Note 

Note: Three pairs of SCRs are associated with -4V. Each 
pair of $CRs operates from one phase of the 3-phase input 

• (refer to YZ530). The 3705-80 may operate with one or 
t~ phaSes missing, therefore, it is essential that each pair 
ofSCRsbe checked for an 'open' condition. Do not 
conclude that -4 V SCRs are operating properly until each 
phase has been checked individually. 

Locating a Shorted SCR 
A shorted SCR is the principal cause of a tripped circuit 
breaker or circuit protector in a 3705-80. 
1. If PPB-CB1 (main CB) trips during power-on of a 

'3705-80, the probable cause is a shorted SCR in 
the ~4V dc power supply. 

2. A shorted SCR in the +6V or ±12V dc power supply 
either acts like a fuse and opens the associated circuit, 
or causes one of the following conditions: 
a. Overheats transformer wires. 
b. Trips PPB-CB1 (main CB). 
c. Trips CP1, CP2, CP3, or CP4. 

/r")., / ... .." r.......,. (~'J '. .) (J} ") 
\. ... y ''-.Y \'-~,;/ 

"'-"', 
\,~' 

Testing the SCR for Shorts 
1. Turn off PPB-CB 1. 
2. Isolate the SCR to be tested. 

a. Remove the phase control card from 01 D
A1A1. 

b. Remove the cathode connection from the SCR Note. 
For an SCR in the -4V supply, remove the cathode 
connection at the cathode. For SCRs in power 
supplies other than -4V, remove the cathode con
nection at T3-TB2 (refer to YZ830). 

3. Test for 'anode' to 'cathode' shorts. Use an ohmmeter 
to determine which SCR is shorted. A shorted SCR may 
appear as a direct short with a·low resistance between 
the cathode and anode, or may appear as a diode, with 
a high resistance in one direction a'nd iii low resistance 
in the other. A good SCR has a high reading between 
the cathode and anode in both directions. Check all 
SCRs associated with the failing power supply. 

4. Test for 'gate' to 'cathode' shorts. Use an ohmmeter to 
measure the resistance between the gate and cathode 
of each SCR (see II ). Readings of 50 ohms or greater 
in both forward and reversed directions indicate no 
short. A reading of only a few ohms indicates a short. 

5. Unsolder the leads to the bad SCR. 
6. Remove the nut and lockwasher that hold the SCR to 

the heat sink and remove SCR. 
7. Mount the new SCR on heat sink. 
8. Resolder leads to proper SCR terminals. Turn on 

PPB-CB1 and power up to verify the repair. 

".. ,"'''1 (J) 0 (:"'l, ;', .... ...., 
( r) lJ \ ' ".,} I",J " \,)! \·,.f 

-----------""" 

0 () () 
'~ "-..? 

. CHECKING+6V,:!:12V, AND -4VSCRs 
(PART 1 OF 2) 

/""\11) .J""""'" ,sF"" ( J . , 
\.. .. J; \.~,/ \....J .. 

0-560 



CHECKING +6V, ±12V, AND -4V SCRs 
(PART 2 OF 2) 

+12V 

-12V 

+6V 

-4V 
OC 

-4V 
08 

-4V 
OA 

Power Supply Mounting Assembly (01 F) 
-4V, +6V, and ±12V 

(L6) 

HS6 

(R7) 

(L5) 

HS7 

(Rll) (L4) 

~88~' ~8'" ." '"" S '" S 
(8) (8) (8) (8) (8) 

SCR(6) 

SCR(5) 

HS3 8) o 0 
(C3) 

SCR(4) 

SCR(3) 

HS2 

SCR(2) 

SCR(I) 

HSI 

FAN 

• , 

+12V 

-12V 

+6V 

+12V 

-12V 

+6V 

-4V 

D 

III 

a 

Normal Operation 
. 

. 'j" ."" .. II" . "1 
...... .. . 'j" 

I I I 
J 11 , 
" ' , , III.: 1-" I I 

1 IJ 
. I 

.. ~ It·· ~ """ .. .J. . '~.: 
.... 

Horz - 2 ms/divn 
Vert - Appropriate to Voltage Under Test 
Sync - Line 

Open SCR or Defective Control Card 
-...... .. ...... .. I" ..... .. ...... .. .. ,. 

I - I : 
-

i -.LLLl i..1L.LI u: j 

'I 
, 

, '-
1/' 

/ J 

", l/ .. ........ ... ~ .j. ....... 

SCR Conducting 

·n = ··r ...... .. ........ "':: ...... .. 

V 
\ 

: I 
I 

..1 j l~ ttJ 11 

1 ... 
, "-

- ~ -

I \ I 
.; .. \ lL·· .... " .. ... ~ ·1· ..... .. 

--'" 
-

........ 

j 
II' 't 

I 
V··· 

...... .. 

I, 

...... .. 

~ ... 

\ 
,\ 

I' " , 
""" .. 

(Scope probe B on cathoae of conducting SCR) 

, 
" 

SCR Not Conducting 

i"' . ··f [Y" 1" ... ~ r\ . .. / : 
II 1 V f- \ I , 

.I.=h I 
..1 ..1..1 

I''' I Il l' - I 

II 1 II ~ J \ 
J V·· I\"j - .j . .. \ ",' ... ~ 

(Scope probe B on cathode of "open" SCR) 

Gate 

........ Cathode 

seR 
I , 

J 
If 

I,) " 

.... " .. , , 

V 
~) . 

........ f\ 
II 

1\ 
j 

, 
J 1 I 

I V 

V··· 1\') . 

c ... 

CHECKING of6V. ±12V. AND -4V SeRa 
(PART20F 2) 
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INDICATOR LIGHTS '- SUPPLY/CONTROL 

XFMR 
T3 

YZ830, 

One center·tapped winding of T3 is used for 
the indicator lights; The center·tepped winding 
is divided into phase A (when TB2-16 is positive 
with respect to TB2-17) and phase B (when 
TB2-18 is positive, with respect to TB2-17) 

TB2.,6 ___________ .... _.;..Ph;.;;a;;;;se;;..;..;A:..;.A..:.:C=-f 
(EC6-1) 

TB2-n ---. 
TB2_,8 __________ .... +-T.Ph:.;;a~se~B.;..A.:.:C::.c 

(EC6-8) 

i,-r~ 

" ) 

i'"''!'" 

, .,,' 

Phase A 

Phase B 

Indictor 
Driver 
Control 

01D·C1 

YZ858 

-

Phase A AC 

Phase B AC 

INDICATOR LIGHTS - SUPPLY/CONTROLS 

To other 
indicators 

Display A 
Indicator 1.1 

To other 

Display B 
Indicator 1 .1 

The logic shown is for byte 1, bit 1 
and represents the CCU logic to 
turn on the indicators. 

r------------------------------~-----------~ I All logic within this box is located G TAR I d I 
on A·B3 andA·B4 boards in the CCU. ate to n 

I . TAR bit 1.1 I 
Phase A Sample I CV 3AO I 
(EC7-1) I. A Gate Disp Reg1 to Ind I 

I DR1 bit 1.1 TAR DR1 DR2 bit 1.1 +6V 
APOO8 to Ind 

Function OP Reg bit 1.1 (SCAI D) I 
{

Status Pos t-----::~=-_:_:~~ A·ID 

1 Select TAR & OP Reg Positio OR to Ind 
Phase B Sample I Switch ~=:....---t 
(EC7-2) 1 CU001 OR 

\ . . j/ 

1 L _____________________________ ~~ __ 

Phase A AC 

Phase B AC 

Phase A Sample 

Phase B Sample 

Display A SCRID 
CondUcts 
DisPlav B SCRIO 
Conducts 

_ .:.... __ 9 V peak to ground 

____ 9 V peak to ground 

I 
I 

--~~~~-------~~.--~ 
I 
I , ~J.Wp~J ______ ....... _A"':w.~~:':*~~§.~'!_'-----

~L.._------1~7ms------~~.~1 
I (20.0 ms for 50 Hz) 

r t 
\ .. y 

Lamp Test Push Button In APo.14 

AP014 

----------~ 
Note: When the Lamp Test pushbutton 
is pressed, the intensity of the indicator 
lights will decrease. 

0-570 
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INDICATOR LIGHTS - CHARTS AND 
PROCEDURES 

Refer to 0-570 for 
logic and timings ,..---.;....--------..., 

Trouble with 

Yes 

More than one light failing? 

Lamp test work? 

Check CCU control logic 

Swap indicator lights 

Swap SCRID cards at 01A-B4U2 
and 01A-B4U3 

Check diode on control panel 

Are failing lights controlled by 
Phase A only (see chard? 

Lamp test work? 

Check 'phase A ac' for g V peak to gnd 
at EC6-1. Ref-YZ822 

Check 'phase A &c' to control panel 
lamps 

Is phase A sam pie puise present? 
Ref-YZ822 

Rep/ace card 01D-A 1 C1 

Check phase A sample pulse to 
CCU logic 

1-, ,-
" 

I , 
" " 

Yes 

1-
" 

Are failing lights controlled by phase B 
only (see chart)? 

Lamp test work? 

Check 'phase B ac' for 9 V peak to gnd at 
EC6-1. Ref-YZ822 

Check 'phase B ac' to control 
panel lamps 

Is phase B sample pulse present? 
Ref-YZ822 

Replace card 01 D-A 1 C1 

Check phase B sample pulse to 
CCU logic 

Lamp test work? 

Check inputs to indicator driver cards 

Check Xfmr T3 outputs at EC6-1 
and EC6-8 (9 V peak to ground) 

,-
.... 

,-
..., 

ludlcator 
Driver Cald 

(SCRID) 

01A-B4U2 

01A-84U2 

0' I A-B4U3 

01A-B4U3 

All inputs to 01 D-A 1 C1 present? 

Trace bad input 
Ref-YZ858 

Are phase A & B sample outputs present? 

Replace card 01 D-A 1 Cl 

Check phase A & B sample to CCU logic 

PhasI: A ae Phas!! B <Ie 

Logic 

Indicator Indicator 
page' 

Display A Display B 

0'.0' 0'.0' APO'1'2 
0.1 0.1 I 0'.2 0'.2 
0.3 0.3 APO'12 

0.4 0.4 APO'13 
0.5 0'.5 I 0'.6 0.6 
0.7 0:7 AP013 

1.0 1.0 AP014 
1.1 1.1 I ,1.2 1.2 
1.3 1.3 APO'14 

1.4 1.4 APO'15 
1.5 1.5 I 1.6 1.6 
1.7 1.7 AP015 

Chan 1 Intf A Chan 1 Intf B AP009 
Enbl Enbl 

Chan 2 Intf A Chan 2 Intf B 
Enbl Enbl 

Panel Active 

CCU Check AP009 

Spare Spare APOfO 
Spare pgm Display I Hard Stop Test 
Wait Pgm Stop AP010 

Load APOll 
X.4 X.4 I X.5 X.5 

X.6 X.6 
X.7 X.1 AP011 

INDICATOR LIGHTS - CHARTS AND PROCEDURES 

( 

0-575 



DC VOLTAGE MEASUREMENT 
• Voltages should be set using a digital voltmeter. 

Location of Volta'ge 
Adjustment Potentiometer 

Voltage Voltage Measurement* on Card 01D·A1A 1 

-4V BOO on any board P1 

-12V 01A-TB1-3 P2 

+12V 01A-TB1-1 P3 

+SV SV Regulator Adjustment potentiometer 
TB1-9 is on +SV regulator card 

-SV SV Regulator 
TBl-7 

Not Adjustable 

+6V 01A-TB1-12 P6 

*Measure individual voltages between frame and the points 
shown on this chart 

Power Supply Regulation And Maximum Current 

Maximum 
Power Supply Rated Output 

Voltage Regulation Current 

-12V +O.84V B.SA 

-4V ffl.16V 14SA 

+6V O.24V BA 

+12V ffl.84V 10A 

+SV ±O.2SV 4A 

-5V ±O.2SV ; O.BA 

o o () o o 

Maximum Ripple 
(peak to peak) 

BOmV 

480mV 

4BOmV 

SOmV 

SOmV 

240mV 

-4V ~P1 

-12 V ~P2 

+12 V ~P3 

Not used ~P4 

Not used ~PS 

+6V ~P6 

Logic Voltage Levels 

MST-1 

-1.54 V F 
-2.33 V 7 

VTL 

/ 
/ +0.8 V 7 OV 

EIA Voltage Levels 

-3V-----I 
MARK or control OFF 

-25V---.J 

o o 

-0.61 V 

-1.02 V 

+5.5 V 

+2.0 V 

+25 V 

o 

DC Common-Frame Ground Condition 
• dc common and frame ground are tied together in 

by a wire that connects jumper bus 
01 A-W1-3 to the plate base. See YZ536. 

• Eight jumper assemblies (PIN 1770813) are mounted 
between frame ground (at board mounting screws) and 
the dc signal ground pin positions for each logic board 
located on gate(s) 01A. 

01A-W1 

13 ® 
14 (j) 

~v 
~ 

9qC,I.,r. TB1 
(j) 0,. 

lS 

• 
16 @ 

+5V Adjustment ~ 
Mil 188 Voltage Levels 

,..---+5.97 V 
Mark 

r-.--+5.30V 

-5.29 V ----/ 
Space 

-5.95V---J 

SLT Voltage Levels 
/,----+3.0V r +1.8V 

+0.3 V ---;-1 
OV-~---J· 

Digital Levels 

SPACE or control ON - 23 ma (+1 V) 
MARK or control OFF - 5 ma (-0.7 V) 
Open circuit - control OFF 

o o o o o o Q. 
~ .. 

1(/) 

2(/) 

3 

4@ 

12 Cl>JI 

+12V 

-12V 

+6V 

-4V 
oc 

-4V 
08 

-4V 
OA 

o 

DC VOLTAGE MEASUREMENT 0·580 

01F 

SCR(12HG) 

SCR(IIHG) (L6) +12V 

H56 

(R7) 

SCR(10HG) 

SCR(9HG) 

HS5 (L5) -12V 

(R9) 

SCR(SHG) 

SCR(7HG) 

HS7 (C'S) 

(Rll) (l4) +6V 

(O.(8A1

,,, S~8'" 's (p( (8) (8) (8) 

+12V 

SCR(6) 

-12V 

SCR(5) 

HS3 

SCR(4) 8 o 0 
(C3) 

+6V 

SCR(3) 

HS2 

SCR(2) 

-4V 

SCR(1) 

HSI 

FAN 

Power Supply Mounting Asm. 

o a o 
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3705-80 Physical Locations 

See logic page YZ801 sheets 1-17 for physical location 
details not shown on this page. 

2 

Pin side· of fixed connector 
for BUS IN and TAG IN 

B G 

13 2 13 
------------o .J 

Pin side of fixed connector for 
BUS OUT and TAG OUT 

CHANNEL INTERFACE A CHANNEL INTERFACE B 

(Connector Sidel 

EPO PANEL 

J4 J3 J2 

mrn [J1Il 
IIJI1J [10 
0m 0QJ 

000 

000 
o o o 

(Connector 5idel 

J1 

o 
J5 

o 

• "". 
i' f 
" ..... 

CE & OP PNL 

LOGIC GATE 

±5V REGULATOR 
ASM 

OIT/OIU 
CHANNEL BRKT'S 

,.-. 
". 

EPO PANEL 

, ( 
,F, 

... '"" .... ,. 

POWER CONTROL GATE 

5/360 
5/370 

CHOKES L1, L2, L3 
LOCATED BEHIND PPB 

BUS 
PIN 5440649 
PIN 2282675 

PR IME POWER BOX 

TAG 
PIN 5440650 
PIN 2282676 

CABLE 
PIN 5353920 
PIN 5466456 

e .... 
, , , 
..... ,. ..... 

01F 

I ,., I~" ,- .. 

..... ,. 

POWER SUPPLY 
MOUNTING ASM 

I 
" 

1 

2 

3 

4 

/ 

CKT PROTECTORS 

Scope Synchronization Pin No.1 
(01 A-B3M2P1 0) 

I 
I 

Scope Synchronization Pin No.2,. 
(01 A-B3M2P13) 
Address Compare 
(0IA-B3 P2 S09) 

I ," I'" " r ,~ ~" 

" 
, 

" " '" '-, , .. 

LOGIC GATE-01A 

~ A B / 
A V B1 
2 A1 

Remote Program 
LIB Position B Loader or Type 4 

5 CA#2 

A2 B2 

LIB Position A Storage 

A3 B3 
Type 2 Scanner Central Control 

Unit and 
Attachment Base 

A4 
Type 1 CA, 
Type 4 CA #1, or 

B4 dummy board if 
Standalone Remote Central Control 

is installed Unit 

~ CARD SIDE 

LOGIC GATE - 01A 

01A-TS1 

~ 
V 

B1 A1 

Laminar Bus #1 5 

B2 A2 

01A-W1 

B3 A3 
x 

/'··:::.x Laminar Bus #2 

B4 A4 

PIN SIDE :ir:iiir 
Type 1 CA, 
Type 4 CA #1, or dummy board if 
Standalone Remote is installed. 

L' ~-c I~ I~" 

'-., ,. " 
, 

01A-W1 

13 ,go I~I 1 
14 r~ @I 2 
15 .§1 !§t 3 
16 '91 '91 4 
17 f§l 'S¥ .5 
18 I§J 19t 6 

01A-TBl 

1 
2 
3 
4 
5 

01A-W2 

6 
7 

GND 
8 
9 

'iii 10 
11 
12 
13 
14 

00 

19 '9' @ 7 01A-W3 

20 '9' Ig, 8 
21 ,g, ,g, 9 
22.§, I§, 10 
23 '91 19o 11 
24 'PI '§I 12 

(el) 
VIEW A-A 

3705-80 PHYSICAL LOCATIONS E-OOO 
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TOOLS AND TEST EQUIPMENT 

A. Special tools, test equipment, and maintenance supplies 
to be shipped with the 3705-80. 

Description 

"yu Jumper' 

Jumper 

PIN 
1770810 
1770811 

Test Block 
Test Block 

6835406 (LS1 only) 
1770812 (LS2, LS3, LS4, 
LS5, LS8, LS9) 

B. Test equipment and non-technology related tools required 
for the 3705: 

1. Test equipment 

PIN Description Quantity 

454550 454 Tektronix· Scope 
or 

453047 453 Tektronix· Scope 

453585 Digitec * *251 or 266 Meter 

453545 db Meter 

5851882 MST 1 CE Indicator 
Latch Card 

2. Tools 

PIN Description Quantity 

453631 MicrofiChe Viewer 1 

5801645 Back Panel I ndicator Card 

C. Technology related tools 

Refer to Tools and Test Equipment TSL No. 43 and to the 
Mono/ithic System Techn%gy, Packaging, Tools, Wiring 
Change Procedure, SY22-6739 for tool requirements of the 
IBM 3705. Some of these tools may not be part of the normal 
maintenance package and should not be ordered by the Branch 
Office. 

* Trademark of Tektronix Inc. 
H Trademark of United Sy~tems Corporation 

o o o o o 

I PREVENTIVE MAINTENANCE 

Unit Freq Check 

1. Check all voltages 

2. Tighten all screw type 
connections of power 
system 

3. Check indicators 

1 6 4. Check cooling fans 

5. Check air filters 

2 12 6. Check line cord, plug. 
terminals, and grounding 

7. Scope all SCRs 

o o () f) .. ' ",-' o 

When Checked 

At installation 

At installation and 6 
months after installation 

On each call 

Determined by the 
operating environment 

Every 12 months 

Every 12 months 

o o ,e), 
\ ,,,' 
\~ . o o o o o 

TOOLS AND TEST EQUIPMENT/PREVENTIVE 
MAINTENANCE 

0' y o o () o 
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Remote Program Loader 

INTRODUCTION 

Remote Program Loader 
This feature provides the capability of loading the ACF/ 
NCP/VS (Advanced Communication Function/Network 
Control Program/Virtual System) into the 3705-80 over the 
following: 

• The communication facility when: 
- There is no channel adapter on the remote 3705-80. 
- The channel adapter enable/disable switch is in 

the "disabled" position and the channel adapter is 
not enabled. 

- The remote 3705-80 ACF/NCP/VS requests an IPL 
by executing an Output X'79' .if the ACF/NCP/VS 
had requested that the IPL occur over the communi
cation facility (by executing an Output X'6B' with 
bit 0.4 = 1). 

• The channel adapter when: 
- The channel adapter has an 'initial selection level 3 

interrupt' pending when a Write IPL command 
X'05' is in its command register. 

'-:-" The enable/disable switch for the channel adapter is 
in the "enabled" position. 

- The channel adapter is enabled and the NCP has 
requested that the I PL occur over a channel adapter 
(by executing an Output X'6B' with bit 1.4 = 0) 
[see 2-160] . 

When the 3705-80 contains a Remote Program Loader-II 
and a channel adapter, the 3705-80 can be IPLed as a local 
(using the channel adapter with one hostprocessor or be 
re-IPLed as.a remote (using the RPL with another host 
processor if the first processor becomes inoperative. The 
3705-80 must be operating with ACF/NCP/VS. 

Both features also provide for diagnosing the appropriate 
remote 3705-80 without the aid of the host processor. 
The'remote 3705-80 is capable of diagnostic checkout, 
line selection to the host processor, connection with the 
host processor via the local 3705-80, and receiving the 
remote network 'control program that was transmitted 
from the host processor. 

.-, I" 1 ~ .. -- • I- I I-

" 
, , , '- " , 

Remote Program Loader Hardware 
The remote program loader contains the hardware units 
requ ired to load the remote network control program from 
the host processor via a local 3705-80. These hardware 
units are: 
• A Diskette drive and a Diskette 
• A Diskette controller 
• A ROS (read-only-storage) with a bootstrap program to 

operate the Diskette drive via the Diskette controller. 

The Diskette contains the loader, dump, and diagnostic 
programs. Normally, the Diskette is used only for read
only-storage. Writing is enabled when the remote 3705-80 
is not initialized or when a wire jumper is installed. 

The wire jumper is to be used only for Diskette program 
update. Writing when the remote 3705-80 is not initialized 
is used to dump (write) the upper BK of storage onto 
Diskette tracks 15 and 16 when a program dump is 
requested. 

The Diskette controller controls the Diskette operations 
via input and output instructions from the control pro
gram. 

The ROS bootstrap program used with the remote program 
loader is loade~ into 3705-80 main storage during the IPL 
sequence in the same manner as the bootstrap program for 
a channel adapter. The ROS bootstrap program tests the 
instructions needed to load the loader programs into stor
age from the Diskette, checks the Diskette operations, .and 
controls loading the loader program from the Diskette into 
the remote 3705-80 mairl storage. 

Synchronous Data Link Control (SDLC) Operation 
Communication between local and remote 3704/3705 con
trollers is by SDLC - a discipline for the management of 
information transferred over a data communication facility. 
The type 2 communication scanner is used in the local 
3705-80 and the remote 3705-80 forthe SDLC operation. 
The type 2 scanner is the only scanner available for 3705 
Model 80 SDLC operation. 

I I , 
" 

,--- I~ ,-- ,--'- I , 
" 
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Communication Facility Between the Local 
and Remote 3705-80 

,-
" 

The primary communication facility must be a point-to
point or multipoint non-switched facility. The following 
chart lists the line sets (by line speed) that may be used on 
the primary communication facility. 

Primary Facility 

3705~80 Data 
Speed Line Set Mode 

1200 bps LS1 HDX or 
Duplex 

2000 bps LS1 HDX or 
Duplex 

2400 bps LSB, LS1 HDX or 
Duplex 

4BOO bps LS1, LSB HDX or 
Duplex 

9600 bps LS9 HDX or 
Duplex 

19.2 kbps LS3 HDX or 
Duplex 

40.8 kbps LS2,LS3 HDX or 
Duplex 

48.0 kbps LS2 HDX or 
Duplex 

50.0 kbps LS3 HDX or 
Duplex 

56.0 kbps LS2 HDX or 
Duplex 

A secondary communication facility may be used as an 
alternate path for communication when the primary path 
is not operational. The secondary facility is point-to-point 
and may be switched or non-switched. The following chart 
lists the line sets (by line speed) that may be used on the 
secondary communication facility. 

1-- " 1-- I- ,- I ,-- I r , 
" " " " .... , .... .... --, ... ~ 

Secondary Facility 

3705-80 Data 
Speed Facility * Line Set Mode 

600 bps S LS1 HDX 

1200 bps S HDX 

N LS1 HDX or 
Duplex 

2000 bps S LS1 HDX 

N LS1 HDX or 
Duplex 

2400 bps S LS1 HDX 

N LS1 HDX or 
Duplex 

4800 bps N LS1, LSB, HDX or 
LS9 Duplex 

S LS1 HDX 

9600 bps N LS1, LSB, HDX or 
LS9 Duplex 

19.2 kbps Nor S LS3 HDX or 
N ,?uplex 

40.B kbps N LS2, LS3 HDX or 
Duplex 

4B.0 kbps N LS2, LSB, HDXor 
LS9 Duplex 

50.0 kbps Nor S LS3 HDX or 
N Duplex 

56.0 kbps N LS2 HDXor 
Duplex 

*N = Non-switched S = Switched 

REMOTE PROGRAM LOADER F-OOO 



CONTROL PROGRAM LOAD DATA FLOW 

.. A control program load can be initated by: 
• Normal power on at the remote controller. 
• Pressing the LOAD pushbutton on the remote 

3705-80 control panel. 
• The remote control program detecting a hardware 

failure in the remote controller. 
• The host processor issuing a Load Initial which 

causes the tocal NCP to issue a 'Set Initialization 
Mode' command to the remote controller. 

Each method starts the IPL (initial program load) 
sequence ., that loads the ROS bootstrap program 
G into main storage. 

II The Diskette drive, under control of the ROS boot
strap program, reads LP 1 (Iqad program 1) e into 
main storage. LP1 then controls the reading of LP2 
efrom the Diskette drive into the main storage. 

II LP2 activates the scanner and the SDLC line interface 
address in the LIB to set up communications with the 
local controller. 

II The host processor issues a Load I nitial to cause the 
local NCP to issue a SIM command to condition LP2 
in the remote controller to receive the remote NCP 
(network control program). Then the host processor 
sends the remote NCP to the local channel adapter. 

II The channel adapter notifies the local NCP(by inter
rupts) as the remote NCP data arrives. 

II The local NCP processes the remote NCP data to be 
sent to the remote controller. 

II The local NCP had activated the scanner and the SDLC 
(synchronous data link control) line interface address 
in the LIB before issuing the SIM command to the 
remote controller (see II ). 

EI The remote NCP data is transmitted over the com
munication facilities using SDLC. 

II The scanner notifies LP2 (by interrupts) as the remote 
NCP data arrives and is loaded into main storage. LP2 
then turns control of the remote controller over to the 
remote NCP; e 

o (~ 
,,--_J 0,', , ' C) o 

Host Processor 

o 

TP 
Access 
Method 

3705-80 Local Controller ' 

May be external or 

integrated modems 

II:> • 
Local 
NCP 

SDLC Operation 
Is a dump or 1FT load required? 

Dump required? 

Manual intervention is required to prevent executing the initial 
test and to cause the high 8K of storage to write on the Diskette. 
1. Set 'OBBBB' in the STORAGE ADDRESS/REGISTER DATA 

switches. 
2. Press the LOAD button. 
3. Press the INTERRUPT button. 

Manual intervention is required to load IFTs. 
1. Set the FUNCTION SELECT switch to the STORAGE 

ADDRESS position. 
2. Set '00000' in the STORAGE ADDRESS/REGISTER DATA 

switches. 
3. Press RESET, press LOAD' and then press the INTERRUPT 

button. 

Initiate the IPL sequence. This loads the ROS bootstrap program 
into main storage (see Page F-050 for the IPL sequence). 

The ROS bootstrap: 
1. 'Tests the instructions used in loading from the Diskette. 
2. Checks the Diskette controller. 
3; Reads LP1 from track 0 of the Diskette. 

Is the "dump bit" (Register X'6B' bit 0.0) on? 

Read the dump subroutine from track 17 and write the high 8K 
of main storage onto Diskette trecks 15 and 16. 

Read,the initial test into main storage from Diskette tracks 1 
through 5. 

Execute "initial test". 

o o 0 0 I""~ 
~j) 

(1 
",-y 0 

-, ,-
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CONTROL PROGRAM LOAD DATA FLOW F-010 

3705-80 Remote Controller 

Control Panel 
Main Storage 

~n~~~s~ootstrap ~-'--II, ROS I - - -'::::~I 
2. LP1 

Remote Program 
Loader 

3. LP2 
4. Remote NCP 

0 0 

Are the IFTs to be loaded? 

Read LP2 from Diskette tracks 6 and 7. 

LP2 controls: 
1. Transmitting the "dump" to the controlling CPU. 
2. Loading the remote NCP from the host CPU. 

LP2 turns control over to the remote IlicP. 

Reed the 1FT loader from Diskette treck 8. 

Read the diegnostic control monitor (DCM) from Diskette track 9 
and the hardware configuration data set CDS) from Diskette track 10. 

Read the IFTs from Diskette tracks 18 through 76. 

Execute the IFTs. 

Re-IPL for normal operation. 

0 ~) 0 0 0 0 0 I ' , 
\.,Y ",-,' ~' "--~ 

0 
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DATA TRANSFER BETWEEN HOST 
PROCESSOR AND REMOTE STATION USING 
A LOCAL AND REMOTE CONTROLLER 

Host Processor 

TP 
Access 
Method 

Host P-rocessor to Station 

3705-80 Local Controller 

1111 
Local:> ----

NCP 

.. The host processor sends data to the local controller. 

II The channel adapter notifies the local NCP(Network 
Control Program) (by interrupts) as data arrives. 

II The local NCP determines that the destination of the 
data is .a station connected to the remote controller. 

a The localNCP activates the scanner and remote con
troller line interface address in the LIB when data is 
ready to be sent to the remote controller. 

II Data is transmitted over the communication facility 
to the remote controller. 

II The communication scanner notifies the remote NCP 
(by interrupts) as data arrives. 

IJ The remote NCP processes the data and prepares it 
for the station. 

II The remote NCP activates the scanner and station's 
line interface address in the LI B when data is ready 
to be .sent to the station. 

II Data is transmitted over the communication facility 
to the station. 

I , ,-
'-

3705-80 Remote Controller 

Station to Host Processor 

... 
G> c: 
c: 
OJ 

J! 
111 

Dm 
I Remote >-----

NCP 

II -II 

The same scanner 

1m The station sends the data to the remote controller . 

II The scanner notifies the remote NCP (by interrupts) as 
the data arrives. 

If) The remote NCP processes the data and prepares it 
for the host processor. 

-III The remote NCP activates the scanner and local con
troller line interface address in the LIB when data is 
ready to be sent to the local controller. 

m Data is transmitted over the communication facility 
to the local controller. 

1m The scanner notifies the local NCP (by interrupts) as 
the data arrives. 

1m The local NCP prepares the data for the host processor. 

m The local NCP activates the channel adapter when data 
is ready to be sent to the host processor. 

1m The channel adapter transfers the data to the host 
processor. 

... 
G> 
c: 
c: 
OJ 

J! 

I I 
" " 

Depending upon the type of line set used, 
external modems may not be needed 

Single or 
Multiple 
Stations 

,--
'" 

DATA TRANSFER BETWEEN HOST PROCESSOR AND 
REMOTE STATION 

,- c ... -.. 
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REMOTE 370&80 CONTROL PANEL 

3705-80 Used Only as a Remote 
The remote 3705-80 control panel is identical to the 
Local 3705-80 control panel except that all the channel 
enable/disable switches (and the associated enable indi
cators) and the local/remote power switch have been 
removed and replaced with blanks (see D and fJ ). 

3705-80 Used as Either a Remote or a Local 
The control panel for this 3705-80 is identical to the Local 
3705-80 control panel. 

See the "control panel section at page 1-000 in Volume 2 
of this manual for a description of the function and use 

of the control panel. 

CA switches and indicators 
are present on Iy if the 

C) 

CA feature is installed. 
CA switches and indicators 
are not present if the 
3705-80 is a standalone 
remote controller. 

r) 
~"" " o 

Unit Protection 

1---------------/;1jy'-

Disable. 

MODE SELECT 

PROCESS 

...:::.::' 

Panel 
Enable. 

aD 

ADDRESS COMPAREY. . ADDRESS COMPARE 
INTERRUPT PROGRAM STOP 

• ~~~~RUCTION 

CHAN 1 0 INTFA POWER 
CHECK 

ENABLED 

ENBLA~ 0 OISBL 1 
PANEL 

ACTiVE 

ENBL B 

CHAN 1 ' 
INTF B 
ENABLED D[~J 

GO 

C) 

SET 
ADORESS 

, DIsPLAY 

STORE ~ 
COMPARE g 
LOAD 

B CHECK 

CCU" 
CHECK 
RESET 

o o 0""',' " 

, 
6 

BYTE x 

BYTE 
)( 

BYTE )( 

BYTEO 

o 4 

BYTE BYTE INDATA SAR SDR 
o I 

CC CHECKS 

BYTE 0 

DISPLAY A 

5 

OP 
REG 
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REMOTE IPL SEQUENCE 
(PART 1 OF 3) 
This is a high level overview of remote IPL. Use the flow
chart in the IBM Remote Loader Diagnostic section of this 
FETMM (Volume I, SY27-0208) for troubleshooting. 

1-060 

C 

1-060 

D 

Start IPL 

The DIAGNOSTIC CONTROL switch must be in the PROCESS 
position' and either: 
1. ,The LOAD push button is pressed. 
2. The POWER ON push button is pressed. 
3. A CCU check occurs. 
4. The host processor issues a Load Initial command. This causes 

the local NCP or ACF/NCP/VS to issue a SIM (set initialization 
mode) SDLC instruction that causes the remote NCP or 
ACF/NCP/VS to execute an Output X'79' with bit 0.2 on to 
start the IPL. This Output X'79' also selects the RP.L ROS on 
a remote 3705-80 with channel adapters if the ACF/NCP/VS 
has set the 'select RPL ROS' latch with an Output X'6B' with 
bit 0.4=1 (see F-080). 

A remote 3705-80 with channel adapters also selects the RPL ROS 
if all the channel adapters are disabled and all the channel adapter 
enable/disable switches are in the "disable" position. 

Note: See pages 6-960 through 6-963 in Volume 2 of this FETMM 
for more details about phase 1 and 2. 

Press LOAD. 

IPL Phase 1 
Turn on LOAD indicator. 

Turn on IPL PHASE 1 indicator 

Initiate a general CCU reset. 

During the general reset: 
1. The storage key for the first 2k bytes of main storage is set 

to zero. 
2. The TEST indicator is turned on. 
3. Interrupt levels 2 through 5 are masked. 
:4. I nterrupt.leve! 1 is unmasked, 
5. The interrupt entered latches arerese.t. 
6. All interrupt requests are reset. 
7. The 'program stop' and 'hard stop' latches are reset. 
8. Main storage references are inhibited. 

Turn off IPL PHASE tindicator. 

If the IPL PHASE 1 indicator remains on, a hardware reset error 
occurred. 

IPL Phase 2 
Enter IPL phase 2, turn'on IPL PHASE 2 indicator. 

Load Rbs boots'trap program from ROS to main storage. 

• Load 1024 bytes into main storage beginning at address 
X '00000' . 

• The data transfer from ROS to main storage is via cycle steal 
at 1 byte per cycle. 

I" I l 
" " " 

I 
" 

,-
" 

End IPL phase 2, turn off IPL PHASE 2 indicator. 

I 
" 

If the IPL PHASE 2 indicator remains on, the ROS to main storage 
transfer is not complete. 

IPL Phase 3 
Enter IPL phase 3. Turn on IPL PHASE indicators 1 and 2. 

• 3705-80 begins ROS bootstrap program execution. 
• The bootstrap program is divided into three sections. 

Set I P L L 1 interrupt request 
• The bootstrap program executes at program level 1. 

ROS Section 1 

Begin executing the first section of the ROS bootstrap program 
at address X '00 1 0'. 

1. Saves general registers of group 0 (program level 1 and 2) 
starting at storage location X'0780'. 

2. Verifies the operation of the instructions to be used in 
sections 2 and 3 of the ROS bootstrap program. 

3. Saves external registers X'76', X'7D', and X'7E'. 
4. Uses I nput X '79', bit 1.7 to check for a branch to the boot

strap escape address (X'06FC'). 

Error detected? 

Hard stop and display the error code. . 

IPI.. PHASE indicators 1 and 2 and the TEST indicator will be 
.on- with an· error code displayed in TAR. See the I BM Remote 
Loader Diagnostic section of this F ETMM (Volume I, SY27-0208) 
"IPL Procedures" fo~ detailed error analysis. 

ROS Section 2 

Execute the second section of the ROS bootstrap program. 

Section 2 of the ROS bootstrap program tests the Diskette 
controller data path. The tests include the following: 

1. CR C register test. 
2. PDR test. 
3. Adapter reset test. 
4. Diskette speed verification test. 
5. Access test. 
6. Head engage/disengage test. 

Error detected? 

Retry count = O? 

Hardstop, see Note. 

ROS Section 3 
Execute section 3 of the ROS bootstrap program. 

Read load program 1 from Diskette track O. 

1-060 

F-060 

1"" , ~ .. " 

'-

Read load program 1 from Diskette track O. 

Load successfu I? 

Reset IPL PHASE indicators and the IPL L 1 interrupt request. 

Generate an OBR record. See Page F-070 for the OBR field 
definitions. 
Read error can be caused by: 
• Track identification error. 
• Data bit comparison failure. 
• CRC error. 
• No data received after a read command was issued to the 

Diskette control I er. 

Retry count = O? 

Hardstop with IPL PHASE 1 and 2 and the LOAD indicators on. 
See Note. 

Read load' program 1 from Diskette track 11 

Load successfu I ? 

Reset IPL PHASE indicators and the IPL L 1 interrupt request. 

Decrement retry count by 1. 

Retry count = O? 

Hardstop with IPL PHASE 1 and 2 and LOAD indicators on. 

See Note. 

Note: Remote Loader Diagnostic information for the 3705-80 
is contained in the RPL section of this FETMM (Volume I, 
SY27-0280). 

REMOTE IPL SEQUENCE 
(PART 1 OF 3) F-050 
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REMOTEIPLSEQUENCE 
(PART 2 OF 3) 

1·050 

Load Program 1 
Begin execution of load program 1 

Did host processor initiate the IPL? 

Do the Address/Data switches "B" through "E" = 'BBBB'? 

Register X'6B' bit 0.0 (dump bitl is turned on. When this bit is 
on, the high Bk bytes of storage is preserved. This bit on does 
not cause a dump unless the host system requests one. 

Is Register X'6B' Bit 0.0 on? 

Write the high Bk bytes of storage onto Diskette tracks 15 
and t6. 

Initial Test 
Read the Initial Test from Diskette tracks 1 through 4. 

Was the load 'successful? 

Execute the Initial Test program, 

Were any errors detected? 

Hard stop,. See Note, 

Generate an OBR record, See Page 1·070 for the OBR field 
definitions. 

Do the Address/Data switches "B" through· ... e .. = 'DODD'? 
This indicates a request to run the .IFTs. 

Note: To get out of a continuous retry loop, set the Address/ 
Data switchas "B" through "E N to 'DDDD'1IIId press INTERRUPT. 

Read load program 2 from Diskettetracks·6-7, 

Note: RemotB Loader Diagnostic inf(frmation for the· 3705·BO 
is contaiiled in the RPL section of this FETMM(Vofume t, 
SY27·0208)~ 

r~ , / 
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F-050 

No. 

F-060 

o 1"') ... i 
",-,' 

Was the load· successful? 

Read load program 2 from Diskette tracks 12·13; 

Was the reload successful? 

Decrement retry count by 1. 

Retry count = O? 

Read the "1FT Diskette loader" and the "CDS Writer" from 
Diskette track B. 

Not.: Tile INTERRUPT key must have been pressed aftBr the 
LOAD key to read the IFTs. 

Are changes to be made to the CDS? 
If yes, the Function Select switch will be at the Register Address 
position. 
If no, the Function. Select switch will be at the Storage Address 
position. 

Modify the CDS a,directed by the CDS Writer 

Set up: 
1. Address/Data switehes "B" - "E" = DODD. 
2. Function Select switch = Register Address 
3. CE jumper installed - see the CDS description in the RPL 

section of this FETMM (Volume I, SY27-(208). 

Read the OCM from Diskette track 9. 

See the I FT descriptions in theR·PL section of this FETMM 
(Volume I,SY27'()208). ' 
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REMOTE IPL SEQUENCe 
(PART20F3) 

Was the load successful? 

F-060 

Hard stop with sequence number in the display register. See Note. 

Execute the IFTs as directed from the control panel. 

Any errors? 

See Note. 

End the IFTs and re·IPL for normal operation. 

Load Program 2 
Begin execution of load program 2. 

Did the local controller (Host CPU! initiate the IPL? (Register 
X'6B' bit 0.3 will be on) 

Condition the SDLC line setto communicate with the local 
controller. 

o 0'-· 
1 ~" o 



REMOTEIPLSEQUENCE 
(PART 3 OF 3) 
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F-060 F-060 

F 

No 

Condition the SDLC line set to monitor for a SIM SDLC instruc
tion from the local controller, (The local NCP issues the SIM to 
the remote NCP after the host processor issues a Load Initial,) 

Was a SIM SDLC instruction received? 

Disable all other lines_ 

Does the received SDLC message require a response? 

Respond with "PL required' (RQ!) to local controller, 

Receive the SIM SDLC instruction from the local controller. 

,-
" 

Does the remote controller haw OBR records to send to the host 
processor? 

Send the OBR records to the local controller which passes them to 
the host processor. 

Should load program 2 execute a "dump" or a "'oad"? 

Dumper 
The "dumper" handles the transfer of dump data from the remota 
controller to the local controller. The 'oca' NCP sends the "dump 
.data" to the host processor. 

Loader 
The "loader" handles the transfer of the remote NCP from the 
'oca' controller to the remote controller. 

Load program 2 turns control over to the remote NCP once the 
remote NCP is loaded. 

I 
'" 

I 
" 

OBR (Out board Recorder) 
The OBR is an error message that load program 1 stores in 
remote-controller storage locations 'X0020' - X'OO34', 
Load program 2 transmits the OBR message to the host 
processor (via the local controller) before the host CPU 
transmits the remote-NCP (via the local controller) to the 
remote controller, 

Remote Storage 
Locations Field Definitions 

00020-00021 All zeros 

00022-00023 OBR Type: X'2105'=3705-80 

00024-00025 Input X'7D' (CCU Check Register) 
bit 1.3=1 (lPL Diskette controller error) 
bit 1.4=1 (Diskette media error-replate the Diskette) 

00026-00027 Input X'76' (Adapter Level 1 Interrupt Request) 

00028-00029 Input X'7E' (CCU Level 1 Interrupt Request) 

oo02A-0002B Input X'79' (Utility Register) 

oo02C-0002F Input X'74' (Lagging Address Register) 

00030-00034 Level 0 Instruction Address Register 

(-
... I 
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RPL ROS SELECTION 

FOR RPLWITH A CA TYPE 1 OR 4 

CPU 

Il- I , , ( ~ .. , 

REMOTE PROGRAM LOADER 

~" , ,. 
'\ 

I 
'\ 

I 
" 

I ... ( ( 

Channel 1 Enable Intf A Po~ (Chnl 1) 

REMOTE PROGRAM LOADER; 

1 
1 Channel 1 Enable Intf B' Pos (Chnl 3) 

cv 

Gnd SW 

CV 

CV 

Gnd SW 

AP007 CV 

AP007 

Channel 1 Disable Intf B Pos 

Channel 1 Enable Intf B Pos 

I 
1 
I 
I 
I 
I 
I 
I 

~~ #i-I----_-_-_-_-_-_-_-_-_-_-__ -_-..., 1. - - CA #11 
Reg Intf I" 

6B Decode 

Sample Output Data 
A 

79 Decode 

(Program Initiated IPL) A 

A 
77 Decode 

(ROS bootstrap phase 2) Enab CCU Outbus Bit 1,4 

A Sample 67 FL 

L ___ ~ _____ _ GE102 

Channel·1 'Enable ~ntf A'Pos, 

Allow Chnls Online Repower 

(Nod Enable Intf B 

(Not) Clock Out 

Allow On-Off Line Transition: 
A 

OR 

, j, ~. .-' ~'. . -'" -

"., ,;..' 

Enable, 
In.tf A 

Channel 1 
FL lotf A Enabled 

,-, ';" ,.:,':' 

I 

6-970 A 

OR 

Input Gate 

OR , Reg 6B Byte 0 Bit 4 
A 

(To Inbus 0,4) 

Select 
RPL ROS On-Load from RPL 

Communication link 
A FL 

Off-Load from CA Outbus Bit 0,4 

A Prog Init IPL A 

POR or Reset Sw GE102 FL 

,Outbus Bit 0,2 

r-=--------
,CPU (CA) 
, N 

~J 
Select Rpl ROS 

Force Alt to Dot 
OR 

DW001 

Bootstrap Mode 

(Active) 

OR 
(Not) Panel Active 

A 

(RPL) 

A 

Bootstrap ROS 1 

Bootstrap ROS 2 

To similar logic on 

ALD CW011 for 

normal ROS 

A 
DW001 ate CCU Indata to Y Bus 

<'.,'"-------, 

CU009 

SAR Bit 0,6 

SAR BitO,7 
~-~-:"'~--"-1 N 

SAR Bit 0,5 

A 

A 

A 

A 

A 

Select RPL ROS (Cable 9) 
OR 

GE102 

(Cable 4) 

Channel 1 Enable Intf A Pos 

'Channel 1 Disable Intf A Pos 

Channel 1 Disable Intf B Pos 

Channel 1 Enable Intf B Pos 

~ 'Channel 1 Intf A Enabled ~ 
~---=-------~ 

~-~IC-h-a-n-n-el-1-ln-tf-B-E-n-ab-l-ed--
\.:.:.J I From CA 

I 
I 

------.1. ..... -
CPU 

RPL ROS 

SAR Bits 1.0-1.7 

128 ...... _..1-_ ...... _ .................... CW002 G 
..... S_el_ec_t_1_s_t_25_6_B.;..yt_e_s __ I_x T T '!~~~llyi!J 

~--x X--X Select 3rd 

~1.:£.!.:?~1.:£1.1.l56 Bytes 

Select 2nd 256 Bytes 

Select 3rd 256 Bytes 

Select 4th 256 Bytes 

Bootstrap Loaded 
B 1-090 

Array ,Data 
Out 1.0,1.7 

12 

ToSDR 
Via Indata 
Bus 

CW001 

RPL Ras SElECTiON F:-080 
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DISKETTE -GONT-ROLLER-DATAF LOW 
(PART 1: OF 2) 

10 Register Address Bus 

~l ~ Transfer SERDES to PDR 

CCUOutbus 
X 

File Decode l~. 
, U-

OR 

I D 
-~ - - ~ 

Parallel Data Register 

(16 bits + 2P~ 

GE404 
GE405 
GE40S 

CCU Inbus OR ~X 
Input X'SA' 

GE1M ~ GE105 I Standardized Clock 
PG 

Transfer PDR to sERDES 
X • • II 

Data 
Standardized 

-.. Pre- Sync/Data Data sERDEs 
Processor separatorl 

standardizer (16 bits) 

GE201 GE203 GE401 
File Data GE402 

r- - --, 
I I f& Index 

.... I Access Controls and Head Engage 

I I Data Controls 

I \::::Y I File 
Connector 
GE030 

.GE101 

• 

- ... 

1 
Outbus Bit 0,4 

W' 

File Command II CLOCKS II Decode 

I I 68 Decode GE307 
69 Decode 

6A Decode 

68 Decode 

File Decodes 

I 

II IJ 
i-output X '68' 

L.., 
File Data 4- File Access 
Controls Controls 

Wr. Data ~ GE502 GE306 
Write and Clock GE503 
Trigger - II I Set Diag 

X- Status 
STATUS REGISTERS 1 0

""" 
X'SS' • • 0.1 0.5 

01J: ~3 O~ 0.£!.k0 ~.4 

I E E Diagnostic 

O~ -===r,.3 o.OF MTo -===r,.4 O~ 
,--
0.5 

r--- GE301 r--- GE302 GE303 

X - Input X '68' X -Input X '69' 

I I I 
L 

Diskette Drive Outputs X'77', ;X:'7~9~' ==--_lx_-_output X'SB' 

I ~~U { Bid Level linterrup~ 
8i Level 3. Interrupt 

From 
CCU 

To 
CCU 

~ , \ 
~y! 

Channel Enablie Interface Signals and Channels Enabled 

(Cable 4) GE012 

Select RPL ROS 

(J (~ r) 0 "'---' ",-y "'. 

CAROSor 
RPL ROs f--
Selection' 

GE102 

r~ ,/~ (J \.--y \'-.) ~j -0 ~ (-) :J /F"'b,\ () /,.~ r1\ 0 I.e=-..." 0 " ) \ " ~-y ",-y \..j \._y \1 
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DISKETTECONTftOlo;LER DATA-FLOW 
(PART' 1 OF 2)-

1 
X - Output X '68' 

I~ 
Input/O utput 

ster SB Regi 

GE305 

.. 

X - Input X'SB' 

I 
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DISKETTE CONTROLLER DATAFLOW 
(PART 2 OF 2) 

B Parallel Data Register 

The parallel data register (PD R) is an 18 bit register 
(t6 data bits and 2 parity bits) that is used for all 
data going to or coming from the CCU. The PDR is 
checked for odd parity only when the CCU Outbus 
is gated into it. 

When any file command is decoded, the data on the 
CCU Outbus is set into the PDR. The data is then 
gated to the proper logic according to the particular 
file command that was decoded. 

Durinstread or write operations, the PDR is used to 
buffer data between the CCU and the SERDES. 

II SERDES 

The SERDES provides bit serialization/deserialization 
operations on the file read or write data. SERDES is 
a group of 16 'flip-flops' that receive data from the 
Diskette to be sent to the CCU via the PDR or it 
receives data from the CCU via the PDR to be written 
onto the Diskette. 

II Status Registen 

The status registers store information pertinent to the 
controller operations. These registers are: 
A. Level 1 Status Register 

These two cOnditions cause a -Level 1 Interrupt. 
1; Outbus parity error 
2. Write operation and Write not enabled 

B. Level 3 Status Register 
These four conditions cause a Level 3 I Aterrupt; 
1. I nterrupt on Index 
2. Data Service 
3. Motor/Media Protect 
4. UO Overrun 

C. Diagnostic Status Register 
1. In Sync 
2. Access 0 status 
3. Access 1 status 
4. Access 2 status 
5. Access 3 status 
6. Head Engage Latch 

D lnput/Output X'6B' Register 

ihe Input/Output X'6B' register is used to store infor
mationrequiredduring IPl and program load phases. 
This information ~s: 
A. Dump requested 
B. Control program initiated IPl 
C. Ho.st initiated IPL 

II Clock 

For the 3705-80 clocking for the Diskette controller 
is derived from the CCUciock 62.5ns pulses. 

II File Command Decode 

The file command decode circuitry decodes data 
placed on the I/O Register Address Bus by the CCU 
into input or output commands. These commands are 
used by the Diskette controller to move information 
between the controller and the CCU. This information 
may be data or control information. 

DDiskette 

The Diskette is a read only storage medium used by 
the remote 3705-80. The IPL loader and diagnostic 
programs are stored on the Diskette. 

II Fila -Data Controls 

The file data controls permit data to be read from or 
written on the Diskette (i.e. head engage latch, index 
recognition, and rftdand write clocking). 

D File Access Controls 

The file access-controls permit the head to be moved 
to the desired track on the Diskette to retrieve the 
desire€! data. 

lID PreprOcessor 

The preprocessor and data separator/data standardizer 
make up the VFO circuits for the Diskette. The VFO 
separates the read data from the clock bits .. nd estab
lishes synchronization on a read operation. 

, , 
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3505-80 DISKETTE CONTROLLER CARD 
LOCATIONS AND FUNCTIONS 

Card Card Card ALD 
Location Code Function Page 

01A-B1D2 "CE51 'Instruction decode GE101 
Alternate IPL selection GE102 
,62.5ns clocking for 3705-80 GE103 
Models M80-M84 GE104-7 

' .. 
. I nbus Dot and powering 

01A-B1E2 4997 SERDES GE401-2 
.'-"' Sync decode GE402 

.Outbus parity checking GE403 
Buffer Byte 0 GE404-5 
Buffer Byte 1 GE405-6 

01A-BtF2 . CE50 Level 1 status register GE301 
Level 3 status register GE302 

~ : Diagnostic status register GE303 
, Status r!3se.t-I/9 overrun GE304 
I "put and Output X'6B' GE305 
Access drive GE306 
Ti'rning clocks GE307· 

01A-B1G2 4998 I/O common controls GE501 

;', 
P'ulS!! gating and timing GE502 
Diskette controls GE503 
Count and SERDES tag GE504 
Motor and Media Protection GE505 
Output sample GE506 

01A-B1U2. 3~94 Preilrocessor GE201 
Phase discriminator GE202 

, Data 'separator and 
'- standardizer 

, 

'J, 

() 
"-----' 

A B c 

V1 

.... . C;CU Inbl,ls, 
i GI:1064. __ ••• 
~~ 

.:~~l~ 
ceu Outbus 

GE011 
2 

I/O Reg Adr Bus 

GE012 <411111.--•••••• ~ 
• ~::", , - <;. 

Adbus 

\ X'(S~~ ALdP.;ge:AB01O)' 
,for the physical paths. 
ofthi! cables. ' . 

, .. " 

GE013 ......... .. 
Timing and 
Control 3 

-GE013. ___ •• _ .... 

': , <," 

l' .Enable/Disable 
\ GE012. ____ ......... .. 

.::.Inbus 

To/F"m S,,,",, ~ .... ~.:~t.~.~.A.d.r.B.:.S ..... * •• 
·l .. - ............. . 

,To/From cha.nnel 
adapter (if installed) 
or toa terminating 
dUrTuny b6ar'd: : 

Note: Internal.board connections 
exist between this group of cables 
and corresponding groups above-i.e. 
Inbus lines connect to CCU Inbus 
lines. 

6 

Z1 

D E F 

V2 

Z2 

To/From CCU 
'Select AltE'rnate ROS' (c;able 9) 

GE102 

G H J 

V3 

Z3 

K L M 

01A-B1 BOARD 
Card Side 

N p 

V4 

i""""y'" , ' 
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3705·80 DISKETTE CONTROLLER CARD 
LOCATIONS AND FUNCTiONS' , 

a R S T U v 

V5 V6 

() 

F-200 

Diskette Drive 
Data and Controls 

2 GE030 

3 

4 

5 

6 

o 
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DISKETTE FORMAT 

Track Assignments 
The Diskette tracks are assigned for use as specified in the 
following table. 

3705·80 

Track Assignment 

0 Load Program 1 - controls IPL execution. 
1-5 I nitial Test - sections 1-2 
6-7 Load Program 2 - controls the communication to load 

the control program or dump the 3705-80 to the host 
processor. 

8 I FT loader/CDS writer. 
9 DCM (diagnostic control module). 

10 CDS (configuration data set) - defines the machine 
configuration executing the 1FT. 

11 Load Program 1 (duplicate of track 0). 
12-13 Load Program 2 (duplicate of tracks 6 and 7). 

14 Reserved. 
15-16 Dump data (Load Program 1 store the upper 8K of main 

storage onto these tracks if a dump is requested via the 
control panel switches). 

17 Dump subroutin"e. 
,18 R,eserved. 
19·25 CCU,IFT - sections 1-3 
26-27 Storage 1FT - sections 1-2 

28 Reserved 
29.:42 Type 2 s6anner 1FT - sections 1-7 
64 -, 'Reserved 

65-66, " Panel line test - sections t-2 
67 Type 1 CA 1FT 

Type 4 CA 1FT - sections 1-2 
76, 'Reserved 

~

" 

Track Format 

I , 

Each track contains one record which may be subdivided 
into three smaller logical records. Each logical record has 
its own eRe character. These eRe characters are accu
mulated into the final eRe at the end of the track record. 

In Sync 

Activate 

Index I 

I I 11 1 n 

I 
" 

I 
" 

,-
" 

II II 
) 

J 
L Final Gap (128 bytes

all ones) 
L..- CRC (2 bytes) 

LLogical Record 3 

L..- CRC (2 bytes) 

~ Logical Record 2 
CRC 12 bytes) 

L Logical Record 1 

L- Block Header (see table below) 

"L- Sync Chanic.tet (2 bytes- X'0005') 

~ VFO Sync 18 bytes-all zeros) 

Initial Gap (128 bytes ,-all ones) Block Header 
Half-
word Description 

1 Track ID (X'OOOO: throughX'004C') 
2 Contro" Information 
3 Reserv'ld 
4 Resenilld 
5 Logical Record 1 Istorage address) , 
6 Logical Record 1 (storage address) 
7 Logical Record I (byte count-twos complement) 
8 Program version level (EB'CDIC) 
9 Logical Record 2 (storage address) 
10 Logical Record 2 (storage address) 
11 Logical Record 2 (byte count-twos complement) 
12 Program ZAP number 
13 Logical Record 3 (storage address) 
14 Logical Record 3 (storage address) 
15 Logical Record 3 (byte count-twqs complement) 
16 Block header CRC 

( 
"" <: c 
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ACCESS DR IV-E 
A counter that can be stepped either forward or backward 
controls the access drive. Output X'68' with bits 1.1 and 
1.2 on steps the counter forward; bit 1.1 on and 1.2 off 
steps the counter backward. Each Output X'68' causes 
the counter to step one count either forward or backwar-d. 

The output lines from the counter drive the stepper motor. 
Two adjacent output lines are active for each access 
operation. 

The stepper motor is protected by dropping'the current to 
it if the access is held active longer than the time required 
to detect two index pulses. 8ecause ohhis protection, the 
control program should energize the motor after index time 
and hold it energized for apProximately 150 ms. 

The head shouJdnotbe engaged:or disengaged during access
ing operations, but can be .engaged before or after the 
access. The head automatically disengages within three 
revolutions (498 ms) after a read, write, access, or head 
engageoperadon unless the operation is re-initiated. 
Because of the automatic head disengaging, the head 
should be reengaged before each read or write operation. 

Recalibration 
The control program recalibrates the access by executing 
an Output '-X6B' instruction with bit 0.3 on. Bit 0.3 resets 

. the counter to condition output lines 'access 0' and 'access 
l' _ After the reset X'6S', the control program executes 
eighty X'6S' instructions with bit 1.1 on and 1.2 off 
(reverse). This sets the head back to track o {home 
positiOn). 

I"~ 
y '---.j \... 

OB 1 1 1 2 

OB1.11:2 

OB 0.3 

Output X '68' 

Track 

{

Access 0 

Li nes . Access 1 

.Energized Access 2 

Access 3 

Read/Write Controls 

To/From 
Diskette drive Connector 
GE030 

Write·Oata 

Low Curr.nt 

Write Gate 

E1"ase Gate 

Fil.eOata 

('~ 
\,---p 

r~ 
\ : 
""~'/ 

.. _---- --

ACCESSDRtVE "F-310 

Move Forward Access 0 -A 

Access Drive 
Access 1 

Move Backward 
A A F·51 0 

Access 2 

A 
Access Reset Access 3 

/: . GE ... 
-

Resets the counter to 
Access 0 and Access 1 . 

o 2 3 4 5 6 I \ 74 75 76 

X X X \ 1 X X 

X X X X X 

X .X X X X 

X X X 
.J ) X X 

.1 ! The motor IS at phase 0 when the read/wr.te nead 
is at track 0 or at any track evenly divisible by four. 

Read/w¥ite Head 

"' / .. 
Write' 

~! Driver .~ 

~-
000 '\? HI -- Read! 

Read 
Write Preamp Differentiator 

~ .- Select --
~ 
'1 

Erase' 
Driver 

. Limit Amplifier 

(~) ~~) (~ (~ (~) r-tl I~ r"'-., 
\~ , (j '\..y' '\"""Y (j 

, 
'-.- \,--,;/1 ~ 
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VARIABLE FREQUENCY OSCILLATOR 
OPERATION AND TIMING 

Operation 
Data is recorded on the Diskette using frequency modula
tion (double frequency) coding that makes the data self 
clocking. The data read from the Diskette contains the 
data bits with a clock bit between the data bits. The 
variable frequency oscillator (VFO) separates the data 
bits and clock bits and standardizes the data stream with 
a uniform time period between the data pulses. 

F-520 

This group of logic circuits generates control signals for the phase 
discriminator and data separator/standardizer. The input signals, 
commands, and phase discriminator outputs are combined to 
ensure proper VFO operation. 

Preprocessor 

ile Data 

Ignore Window 

Disable VFO Data 

VFO CARD LOCATION: B1U2 (3705-BO) 

{--

Data Window 

,---
" 

The data separator separates the data stream of clock and data 
bits ('sync data' I ine) into a stream of clock bits and a stream of 
data bits. SERDES deserializes the data bits before they are 
gated into the parallel data register (PDR). 

Clock Window 

4F Clock 

Sync Data 

OscPulses 

Phase 
High Gain Discrimi-

Sync Pulses 
nator 

Sync Window 

SF Clock 

A feedback loop controls the phase discriminator frequency 

so that the phase discriminator frequency matches the frequency 
of the clock bits on the 'sync data' line. 

Data 
Separator/ 
Standardizer 

GE203 

Standardized Data 

Standardized Clock 

4F Clock 

TIMING 

Data Window 

GE201 

File Data I 200 ns nominal 

GE201 

Standardized Data 
500 ns nominal 

GE203 

Standardized Clock 

GE203 

I I I 

I 

I I 

I 

I 

I 

., 

I 

4F Clock I I I I I I 
GE203 

Data Synchronization 
The data record (one per track) is formatted so that it 
begins with 128 bytes of all one bits followed by eight 
bytes of all zero bits followed by a two byte sync char
acter (X'0005'). When the index pulse causes 'activate' 
to become active, 'ignore window' also becomes active. 
At least 16 of the 64 standardized clock pulses must be 
read (in a continuous string without one bits) before the 
'ignore window' line can become inactive. 

When the two byte sync character is read, the 'in sync' 
latch is set and remains set until 'activate' becomes 
inactive. 

See Page F-300 for a description of the track record format. 

VARIABLE FREQUENCY 08eILl.A TOR "OPERATION AND TIMING 

I 

I 

I I 



INPUT AND OUTPUT INSTRUCTIONS 
The 3705-80 remote program loader uses input and output 
instructions to transfer data to and from the Diskette and 
to control the Diskette controller. 

The remote program loader uses the following instructions: 
• Input X'68' (Level 1 Status) 
• Input X'69' (Level 2 Status) 
• Output X'68' (Control) 
• Output X'69' (Read/Write) 
• Input X'6A' (Parallel Data Register) 
• Output X'6A' (Parallel Data Register) 
• Input X'6B' (Control Program Load Register) 
• Output X'6B' (Control Program Load Register) 

Input X'68' (Level 1 Status) 
Input X'68' transfers the condition of the 'level 1 status' 
latches into a CCU general register. The 3705-80 control 
program determines the cause of a Diskette controller level 
one interrupt with this instruction. 

3705-80 

Card ALD 
Bit Location Page Function 

'. 

0.1 B1F2 GE301 I ndicates an outbus parity 
error. 

1.3 B1F2 GE301 I ndicates that a write com-
mandwas received by the 
file adapter when write 
was not enabled. 

Error Detection 
The control program detects read, write, and CRC errors 
in the CCU. 

Outbus Parity Error: Each time the PDR (parallel data 
register) is loaded from the CCU Outbus, the parity is 
checked. If even parity is detected, a level 1 status latch 
is set. When the qontrol program executes an Input X'68' 
in response to the ,level one interrupt caused by the error, 
bit 0.1 is transferred to the CCU general register. 

Write Not Enabled: This error is detected when a Write 
command (Output X'68'I·is <,iecoded while the write 
capability is disabled., 

To enable the write capability, the 3705-80 must not 
. be initialized or the Wire jumper must be installed, see 
ALD PageGE501. 

/~ 
<, j) 

DB Parity Error 
DB Parity 

FL 

. GE301 

Wr Not 

Wr Not Enabled 
Enabled 

FL 

GE301 

68 Decode 

Gate I nput Data 

Inbus 0.1 
A 

Inbus 1.3 
A' 

l-
Bid Level 1 Interrupt 

OR 

'" 

L......-

Inbus 0.7 

Gate 1st Test Points On Inbus 
A 

, , (Input X 76) 

~, 
) 

(!'~j 
\~) 

GE304 

(''''') 
''',Y 

,':.r.---\!I, 

, ) 
'..,.J 

INPUT ANDOUTPUTINSTRUCTJONS 

(r~"1 

\. j' 
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Output X'68' (Control) 
Output X'68' (Control) prepares the Diskette for sub
sequent read and write operations. The 3705-80 control 
program uses this instruction to control the access 
mechanism, engage the head, set the write current, and 
reset the Diskette controller. 

Summary of Output X'68' Control Functions 

Card ALD 
Bit Location Page Function 

0.0 B1G2 GE503 Sets low current latch for writing. 
This bit must be on when writing 
tracks 44 through 76. This bit 
must be off when writing tracks 
o through 42, and may be at 
either level for track 43. 

0.2 B1G2 GE503 Resets low current latch for 
writing. 

0.3 B1F2 GE306 Resets the head access counter 
to 'access 0'. 

1.0 B1G2 GE503 Resets the 'interrupt on index' 
latch. 

1.1 B1F2 GE306 Moves the head one track. 

1.2 B1F2 GE306 On causes the head to move 
forward; off causes the head to 
move backwards. 

1.3 B1F2 GE303 Sets the 'diagnostic status' 
latches. 

1.4 B1G2 GE503 Sets the 'head engage' latch. 

1.5 B1G2 GE503 Resets all registers, latches, and 
counters except the head access 
counter. 

1.6 B1F2 GE304 Resets the level 1 and level 3 
interrupt latches and all status 
latches. 

1.7 B1G2 GE503 Allows a level 3 interrupt when 
the index pulse is detected. 

" ., 

- r- - r- r-

CCU General Register 

- r- - r- -

68 Decode 

Access 
Reset 

A 

GE306 

Low 
Current 

t=j A FL 

--
~ 

GE503 

rl" 
" 

r- -r-- .--r--r-1 
Sample 

r-PDR 

~ 

N 

I. 
" 

F-510 C 
Index 

A r-
FL 

U GE503 
A 

A 

GE304 
Adapter 
Reset 

A FL 

-

GE503 
Head 

Engage 

A FL 

-

GE503 

A 

GE303 
Move 

Forward 

A FL 
-
~ 

A 

GE306 
Access 
Gate 

A FL 

'---

GE306 

I 
" 

r-- FF 

~~ A 

r--

GE302 

':'.< 

Status Reset 

B F-510 

Set Diag Status 
A F430 

r--

Interrupt 
on Index 

FL 

• .. 

ets eve Id (S L 13 B' ) 

1:/<;.;··· . " "" .. ,.,./ 
"." .. '.,'","':': 

The fall of index resets 
the F F to set 'interrupt on 
index' latch. 

OUTPUT X'6S' (CONTROL) F-410 



Use of Input/Output Instructions During Interrupts 

level 1 Interrupt 

No 

Yes 

!1f", 

j/ 

The Diskette controller causes a 'bid level 1 interrupt' upon 
detection of a hardware error. 

The control program branches to the level 1 handler. 

The control program executes Input X'76' to determine which 
adapter, scanner, or controller has requested the level 1 interrupt. 

Is bit 0.7 on? If on, the failure is in the Diskette controller. 

If off, the control program identifies the adapter or scanner bidding 

for the level 1 interrupt and then executes the proper input code. 

The control program executes Input X'68' to get the Diskette 
controller level 1 status. 

The control program executes Output X'68' with bit 1.6 on to 
reset the level 1 status registers and the level 1 bid. 

The control program executes the error recovery procedure, 

level 3 Interrupt 

No 

USE OF INPUT/OUTPUT INSTRUCTIONS DURING INTERRUP 

The Diskette controller causes II 'bid level 3 inlerrupt'. 

The control program branches to the level 3 handler. 

The control program executes Input X'77' to determine the cause 
of the level 3 interrupt request (adapter, scanner, or CCU). 

Is bit 1.1 on? If on, the interrupt request is from the Diskette -
controller. 

If off, the control program identifies the adapter or scanner bidding 

for the level 3 interrupt and then exe::utes the proper input code. 

The control program executes I nput X '69' to get the Diskette 
controller level 3 status. 

The control program executes Output X '68' with bit '1.6 on to reset 
the level 3 status registers and the level 3 bid. 

The control program executes the appropriate service routine. 

F-420 
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Input X'69' (Level 3 Status) 
This instruction transfers the contents of the level 3 status 
register and the diagnostic status register into a CCU 
general register. The 3705·80 control program uses this 
instruction to determine the cause of level 3 interrupts 
caused by the Diskette. 

Summary of Input X'69' Bit Indications 

Card ALD 
Bit Location Page Indication 

0.0 B1F2 GE302 The 'interrupt on index' latch is 
on. 

0.1 B1F2 GE303 The controller is in sync on a 
read operation, (diagnostic). 

0.2 B1F2 GE303 Access counter 'access 0' output 
active (diagnostic). 

0.3 B1F2 GE303 Access counter' access l' output 
active (diagnosti c). 

0.4 B1F2 GE303 Access counter 'access 2' output 
active (diagnostic). 

0.5 B1F2 GE303 Access counter 'access 3' output 
active (diagnostic). 

0.6 B1F2 GE303 The 'head engaged' latch is on. 

0.7 B1F2 GE302 'Data service request' is active. 

1.0 B1F2 GE302 The head has been automatically 
disengaged or the current has 
been dropped from the access 
motor. 

1.4 BiF2 GE304 'Character service request' has 
been presented twice without an 
intervening X'6A' instruction. 

I I 
'" " 

, 

F·410 

A 
Set Diag Status 

(Output X'68' with 
O.B 1.3 on) 

,-- I 1-
" " " 

------, 
I Level 3 Status Register . __ I 

I nterrupt on 
Index I 

I 
FL 1 

I 
I 

Head 
Engaged 

GE302 

I 
FL 

I 
Data 

Service Req 
I 

GE303 I 
I 

FL 

I Motor-Media 

I 
Protect GE302 

FL 

I 
I 

I/O 
Overrun 

I 
GE302 I I 

FL 

J L- GE304 --- --- ---r---:I Diagnostic Status Register 
I S In Sync n ync 

I IA FL I I L-

Access 0 I Access 0 I 
II A FL 

I 
!L..-

Access 1 
Access 1 

L IA I FL 

I ~ 

Access 21 
Access 2 . I 

II A FL 

I ,-
Access 3 

Access 3 I 

I IA I FL 

I 

GE303 

I 
" 

,--
" 

,-
" 

, 
" 

(--

" 
( , 

" 
~-

" 

1 
69 Decode Input Level CCU Inbus 0.0 

A 
3 Status 

Gate I nput Data 
A 

CCU Inbus 0.6 
A 

1 ~ 
-

ccu Inbus 0.7 Bid Level 3 Interrupt A OR 

I 

1 
;---

GE302 
ccu Inbus '_0 

A 

1 Inbus 1.1 CCU Inbus ,.4 A 
Gate 2nd Test Points On I nbus A 

(Input X'77') 

GE304 

ccu Inbus 0_' 
A 

CCU Inbus 0.2 
A 

CCU Inbus 0.3 
A 

A 
CCU Inbus 0.4 

CCU Inbus 0.5 
A 

INPUT X'69' (LEVEL 3 STATUS) F-430 
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Output X'69' (Read/Write) 
(Part 1 of 2) 
Output X'69' (Read/Write) is used to initiate either a read 
(bit 0.2 on), or a write (bit 0.1 on) operation. The head 
must be positioned to the correct track and engaged prior 
to the read or write operation initiation. 

Diskette Read 
Before executing the Output X'69' instruction, the control 
program must ensure that the head is positioned at the 
proper track (Output X'6S') and that the head is engaged 
(Output X'6S'). 

After a 60 ms head settling delay, the Output X'69' (Read) 
instruction is executed to initiate the read operation. When 
the index pulse following the Output X'69' is detected, 
'activate' becomes active and data from the disk is shifted 
through SERDES until the 'bit count 16' flip-flop is turned 
on (SE R D ES counted 16 bits). A character service level 3 
interrupt is requested and the halfword in SERDES is 
loaded into the PDR. The control program transfers the 
data in the PDR into a CCU general register via an Input 
X'6A' (Parallel Data Register) instruction. 

CCU General Register 

0.010.110.210.310.4 0,510.6 0.711.011.111.2 1.311.411.511.6 P·7 

-r-

READ 
OP 

'69'De~ A 
ACTIVATE 

FL 

'--- Index 2 A 

FL 

GE501 

GE501 

0 0, Q 0 ~ 0 0 pi 
"- \f "-

The control program accumulates a CRC character for the 
data using the CRC accumulation circuits described on 
Page 6-S40 in Volume 2 of the 3705-S0 the 3705-80 
Communications Controller Theory-Maintenance manual, 
SY27-0209. The CRC is accumulated in the same way 
as an SDLC CRC. 

The read operation is ended with the next index pulse. 
However, ending the read operation this way transfers 
the GF (final gap) into storage. An alternate method to 
end the read operation after transferrring the CRC is to 
keep a current byte count to compare with the byte 
count(s) in the block header. When the desired number of 
bytes has been transferred, the control program ends the 
read operation with an adapter reset, Output X'6S' 
(Control) bit 1.5 on. 

Read Example 
The flow chart contains a logical representation of the read 
operation and does not represent the actual operation. 

Bit 
Count 

16 

FF 

GE504 Character 
Service 

SERDES tag 1 
Request 

A 
Level 3 Interrupt 

GE501 

() C (::J 0 0 ('\ 0 "'-./ ~ ,j '-----' 
,0 0 0 0 ~\ ~ n 
\,J ",-y ",-y ~j) 

OUTPUT X'69' (READ) 
(PART 1 OF2) 

Head positioned at the proper track and engaged? 

Control program executes Output X'6S' instructions required to position and 
engage the head. 

60 ms head settling delay ended (program delay) ? 

Output X'69' (Read) from the control program to initiate the read operation. 

Index pulse detected? 

'I n sync' active? 

Read data from Diskette and shift into SERDES. Signal when SERDES is full. 

Character service level 3 interrupt? 

Transfer the halfword from the PDR to the CCU. 

Accumulate the CRC. 

End the read operation via index or byte count? 

Does the byte count indicate that enough data has been read 
from the Diskette? 

End the operation with an Output X'6S' (Control) controller reset. 

Index pulse detected? 

End of operation. 

~, r=1\ 0 0 0 n 1 0 ',,-~ IJ ",-y 
('l 
~ 

, F-440 
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~ 

-- ~-------"---------

r 
'~ 



,-\ I' 
"" '-

Output X'69' (Read Operation) 
(Part 2 of 2) 

Signal Name Logic Page 

Index ' GE502 

Index 1 GE502 

Index 2 GE502 

Output Read Op GE101 (Output X'69') 

Read Op Latch GE501 

Activate GE501 

Ignore Window GE504 

Input Oata GE401 

I n Sync Latch GE402 

Char Service Req GE501 

Read/Write Reset GE501 

Read Op Latch GE501 

Activate GE501 

I n Sync Latch GE402 

Char Svc Req GE501 

Input Level 3 Status GE302 
(Input X'69') 

Input PDR GE406 
(Input X'6A') 

Reset Status Latches GE304 
(Output X'68' bit 1.6) 

I 
" 

-+of ~3-5ms 

I~ 500 ns duration 

---------
I 
I 
I , , , 
I 
I 
I 
I , , 
I 
I 
I~ 

(-

" 

---------------------------

,-
... , I 

" 
,-. 
" 

, 
" 

~1~'-------------------------166ms--------------------------~~1 

, , ., 
1111 ~I! II 11111111 II II! II I III III II III I! I II I I I I II I I I I I I 11111111 III 

I • --- ------------------- ----

I I I 

:. :- I· 
I I , 
I • I • I • , I 
I I I 
I· I· I· 
I I I 

-'-------

• 
• 

• 
4.5 ms 

I I , 
-------------.~~I~~ __ -------64~s--------~~I~~~-------64~s------~.~1~.~------64~s --------~.~·~I. __ ------64~s--------~.~I.------------

OUTPUT X'69' (READ OPERATION) 
(PART20F2) 

( 
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Diskette Write 
(Part 1 of 2) 
The diskette is protected from inadvertent writing by 
blocking Diskette write operations unless (1) a CE jumper 
is installed between B1G2S02 and B1G2D08 (GE501),or 
(2) the 3705-80 is not initialized (lPL phase one, two, or 
three). An attempt to write when one of these conditions 
is not satisfied results in a program level 1 interrupt to 
signal the 'write not enabled' error to the control program. 

When data is to be written, the control program must 
ensure that the read/write head is at the proper track and 
engaged. After engaging the head, the controlling program 
must delay for 60 ms to allow the head to settle before 
executing the Output X'69' (Write) instruction with bit 
0.1 on to initiate the write operation. 

The Diskette controller requests a character service level 3 
interrupt immediately upon receiving the Output X'69'. 
The control program should respond to this interrupt by 
placing the first halfword (all ones) into the PDR via an 
Output X'6A' (Parallel Data Register) instruction. The 
Diskette controller transfers thehalfword from the PDR 
into SERDES. 

"" 

CCU General Register 'R' 

0,°1°.11°.21°.31°.41°.51 0.61°,711.0 11.111.211.311.411.511.611.7 

--
Gate Load r--

Write Op TO 

'69' Decode I A FL 
A i.---, 100 

- ns 
~ 

I" 

GE501 

o o o 

The index pulse signals the beginning of the track so that 
the data in SERDES is written serially on the Diskette. 
When 'bit count 16' turns on, a level 3 interrupt is request
ed so that the control program can transfer another half
word into the PDR. 

The control program must transfer data to the PDR in the 
correct track format. 

G I (initial gap - 128 bytes, all ones) 
VFO Sync (8 bytes, all zeros) 
Sync Character (X'0005') 
Block Header (32 bytes) 
Data and CRC (data length varies not to exceed 4668 

bytes, CRC is 2 bytes) 
GF (final ,gap - minimum 128 bytes, all ones) 

Write Operation Example 
The flowchart contains a logical representation of the 
write operation and is not the actual method of writing 
on the Diskette. 

Bit 

, Count 1:6 SERDES Tag 1 

FF 

Character 
Service 
Request 

GE5Q4 

1/0 Ready Index 2 Activate A """"-

to Write 

FL 

GE501 

IA ---

.~ 
\", ) 

FL 

GE501 

A -
GE501 

o 

Level 3 Interrupt 

o o o 

Start write operation. 

CE jumper installed or not initialized? 

Program hard stops. 

Head positioned at the proper track and engaged? 

OUTPUT X'69' (WRITE) 
(PART 1 OF 2) 

Control program uses Output X'68' (Control) instructions to position and 
engage the head, 

Program 60 ms delay ended? 

Contr61 program executes an Output X'69' (Write) to ,initiate the write operation. 

Diskette controller requests a character service level 3 interrupt. 

Control program transfers the first halfword of data to the PDR (Output 
X'GA'). 

Diskette controller transfers the data from the PDR to SERDES. 'Ready to write' 
latch tu rIlS on. 

Index pulse detected? 

Diskette controller shifts the data serially onto the Diskette from SERDES. 

Sixteen data bits written on ,the Diskette? 

Request a character service level 3 interrupt to get the next halfword in the PDR. 

Diskette controller transfers the PDR contents to SERDES. 

Index pulse detected? 

End the write operation. 

o o C) 0 ', 
,j; 
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Output X'69' (Write Operation) 
(Part 2 of 2) 

Signal Name 

Index 

Index 1 

Index 2 

Output write op 
(Output X'69') 
Write Op Latch 
Data Sewice Req 
Output. data 
(Outpul X'6A') 
Ready to Write 

Activate 

Read/Write Reset 

W£ite Op Latch 

Char Sv Req 
'npliI4! LvI 3 Status 
IInpu~ X'69') 
Re&e1t Status Latches Cu.,. to PDR 
to.,qrut X'6A') 
XferPOR to SEROES 

Ready to Write 

Activate 

File 62.5 ns Clock 

T1 

T3 

T4 

Logic Page 

GE307 

GE307 

GE307 

GE307 

GE502 

GE502 

GE502 

GE10l 

GE501 

GE501 
GE406 

GE501 

GE501 

GE501 

GE501 

GE501 

GE302 

GE304 
GE406 

GE404 

GE501 

GE501 

WRP1 (Write Pulse 11 GE307 

WRP1 GE307 

WR Data Pulse GE307 

WR Clock GE307 

Ulata from SEROES 0) GE402 

Writa Data GE402 

Ito Diskette drivel 

( 
~- -- "-"---- --.----~--" 

( , ,. I I 
-, 

I ..., 
'" , .. ... ... 4 "' . 

,-
'" 

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

------~II~------------------------------------~II--------------------------------------II~--______________ _ 

a 

0 

0 

----------~ 
E 

• • • • • • • • 

I'" Variable ------1 .... jI"'4__.--- 64lls ----...,.~j44f__---

---. ---- ---

I I I I I III I I I I II I II I I II I I I I I I II I I I I I I I I I I I I II I I I I I I I 

I I I I II I II I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

L _____ _ 

----------

• • • • • • • • • • 
! 

I I 

64Ps------~..,~I~~~----- 64ps----~ .. ~1~4~--- 64ps ~I 

_-=:1 

• • 

----------.~-----, ~-------
.----- --- ----.-.----

8 
o 

o 
For each transition in 'write data', current is switched in the read/write head causing a flux change 
on the diskette. Transitions ev.ry 4 III (.t25 kHz) are zeros while transitions every 21ls (250 kHz) 

are ones (see Page F.520). 

-
-o 

o o 

OUTPUT X'69' (WRITE OPERATION 
(PART 2 OF 2) 

; 
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Input X'6A' (Parallel Data Register) 
This instruction transfers the data read from the Diskette 
into a CCU general register. 

Gate Input Data .----. 
GE404,GE405,Ge406 

'6A'Decode 
A 

Gate 
Input 

~--":"---X 

.GE406 
~I-_'_CC_U_. _In_OO .. 5_' _ . ....j~~ 

GEfQ4 

o o 

Output X'6A' (Parallel Data Register) 
This instruction transfers data from a CCU general register 
to the parallel data register, The control program transfers 
data to be written onto the Diskette. controller via this 
instruction. 

'CCU OutbU5' 

File Decodes 
,~. ~ , 

BufferG:ate Upper I 
.A I----X 

OUtbU5 Strobe A 

0.0 

·Parallel Data Register 

GE404, GE405, GE406 

1.7 OP lP 

(\ 
',- ) o o o 

\,,-j 

INPUT/OUTPUT X'6A' (PARALLEL DATA REGISTER) F-470 
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Output X'6B' (Input/Output Register) 
This instruction transfers bits 0.0 through 0.3 of a CCU 
general register to thein'put/output register. The data is 
loaded into thePDR and gated into the input/output 
register. This instruction also sets or resets the 'select 
RPL ROS' latch. This latch enables the control program 
to select the RPL ROS in the CCU when the control pro
gram initiates an IPL by executing an Output X79' with bit 
0.2 on. 

The input/output register stores information used during 
IPL and control program load. 

Input X'6B' (Input/Output Register) 
This instruction transfers the contents of the input/output 
register to bits 0.0 through 0.3 of a CCU general register. 
This instruction also transfers the state of the 'select 
RPL ROS' latch. 

Card ALD 
Bit Location Page Indication 

0.0 B1F2 GE305 The contents of storage should 
be preserved for a dump. This 
bit does not trigger the dump, 
the host or Load Program 1 
retains control. 

0.1 B1F2 GE305 The re-IPL was initiated by the 
control program. This bit is set 
by the controlling program. 

0.2. - - Reserved. 

0.3 BtF2 GE305 The re-IPL was initiated by the 
host CPU. This bit is set by the 
controlling program. 

0.4 B1D2 GE102 The control program has set the 
'select RPL ROS' latch to select 
the RPL ROS when an IPL is 
initiated by an output X'19' 
with bit 0.2=1. 

'" , 

Buffer Gate Upper 

File Decode 

Outbus Strobe 

Sample PDR 

6~ Decode 

-
Sample Output Data A 

A 

A 

~ .. , ~" , ,-, 

CCU Outbus 

Buffer Clock I 
u 

~"" 

" 

A It----x 

I 1 

I 
" 

Outbus Bit 0.4 

Parallel Data Register 

I 
'" 

0,0\0,10.20.3\0.4 0.5\°.6\°.711.0 1.1 1.211.311.411.511.611.7 

--
0.0 0.3 

Input/Output Register 

Host Int. 
IPL 

-.-...:.....;P:.H-~--_--r-A-l Reg 6B Byte OBit 3 

-

Gate Input Data 

'""-

GE305 

NCP Init. 
IPL 

PH 

GE305 

Dump 
Requested 

PH 

GE305 

Input Gate 

-

A 
Reg 6B Byte OBit 1 

Reg 6B Byte 0 Bit 0 
'----f-- A 

~ 

Reg 6B Byte 0 Bit 4 
File Decodes A A 

-
GE103 Sel RPL GE102 

ROS 

Outbus Bit 0.4 A FL r-

d) J[=E '""-

-8- A GE102 

GE102 

POR or Reset Sw 

I I 
" " 

..... To Inbus and 
........ ~ Inbus parity generator 

OlI'rPUT X'eS' UMVT/OUTPUT MGISTER) F-480 



Diskette Controller Diagnostic Approach for 
Read Failures 

F-610 

Yes 

No 

Yes 

No 

o 

Use the RPL section in Volume 1 ISY27-020s) of this FETMM 
for detailed error analysis. 

Failure fixed? 

End of call. 

Set up:a continuous read - see the RPL section in Volume 1 
(SY27'o2081 of this FETMM. 

Is '+ reset ignore windowl present? ScoPe at B1E2P11 - logic 
GE402. , ', 

Does '+ standardized data' go up and down? Scope at B 1 E2P07 -
logic GE407. 

Is '- in sync' active? Scope at B1 E2M05 - logic GE402. 

RtIJllace card at B1 E2. 

Is trouble a"track identify failure? 

Replace card at B1F2. 

Does '+ file data' go up and down? Scope at B1U2B12 -logic 
GE201. 

Check the driver card in the Diskette Drive (see Page F·520 and 
Page F·575). 

Replace card at B1 U2. 

No 

C) /"') I ' "-- " 

Failure fixed? 

DISKETTE CONTROLLER DIAGNOSTIC APPROACH . 
FOR READ FAILURES 

Check the Diskette drive adjustments. 

Is '- SERDES tag l' active? It should go minus every 64lls. Scope 
81G2B02 - logic GE504. 

Replace card at B1G2. 

End of call 

Replece card at B1E2. 

I,s the read data incorrect as specified in the RPL section of Volume 
1 (SY27-o2OB). 

Failure is most likely a BCC error. Replace the Diskette. 

Replace card at B1E2. 

Failure fixed? 

End of call. 

Check Diskette drive actustrnents. 

o 

F-490 
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DISKETTE DRIVE 

Components 

Diskette Drive Cover 0 
The Diskette drive cover permits the insertion and removal 
of the Diskette. 

Diskette Collet Assembly II 
When the Diskette drive cover is closed, the spring·loaded 
collet centers and clamps the Diskette to the Diskette hub. 

Head Load Actuator Assembly II 
The head load actuator assembly consists of a magnet 

t , 

and an armature. During a read or write operation, the 
head load actuator is energized and allows the head pres· 
sure pad arm to push the Diskette against the read/write 
head. At the same time,the head load actuator armature 
compresses the Diskette'to locate and clean the disk against 
the inside surface of the Diskette envelope. While not 
reading or'writing, the head load actuator is de·energized 
and holds the pressure pad assembly away from the 
Diskette to reduce wear on the Diskette surface alid the 
read/wr ite 'head, 

;" , 

PreloadSp..ing II 
The preload spring ioaas the leadscrew to ensure head 
alignment with the Diskette. 

Limit Stops II , 
The upper and tower limit stops:restrict head/carriage 
motion on the leadscrew. 

Leadscrew Nut and Spring II 
The leadscrew ntH and spring load the head/carriage assem· 
bly to ensure head alignment with the Diskette: 

I 
" 

,-
" • " 

,-
" 

1-
" 

1 
" 

,', 
" 

, 
" ",' " 

, 
" 

, 
" 

Leadscrew Wheel 

" " 
I 
" 

Light Emitting Diode (LED) and Phototransistor II 
When the Diskette cover is closed, the continuous light 
(the light from the LED is invisible) emitted from the 
LED is directed towards the phototransistor. Once 
every revolution, the index hole in the Diskette allows 
light from the LED to reach the phototransistor. The 
phototransistor sends index pulses to the Diskette 
controller. 

F ite Control Card II 
The file control card provides drive circuits for the stepper 
motor, head load actuator, and the write and erase coils 
in the head. It also provides the amplifiers for the photo
transistor and the read head. 

The file control card is oriented so that the components 
and test pins face out for servicing. Early model drive 
units provide a bracket to hold the file control card for 
servicing. Diskette drive units with SN 22000 and above 
do not have th is bracket. II 
Motor and Drive 1m 
The motor rotates the Diskette at a speed of ,360 rpm. 

Stepper Motor Assembly m "., 
Th~,stepper motor wheel is'permanently mounted on the 
endot the stepperrriotor shaft. The stepper motor shaft 
turns in increments of 90 degrees in either direction under 
the control of access pulses.' T~e stepper motor wheel 
engages the leadscrew wheel. When the stepper motor 
rotates 90 degrees,,',itcausesthe leadscrew to rotate 90, 
degrees. The head carriage assembly then moves up or 
down one track 011 the Diskette. 

ReadlWrite Head lEI 
The read/write head provides the read, write, and erase 
functions. 

DISKETTE DRIVE F-500 
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Operating Sequence 

The control program activates the motor control. 
The Diskette can be inserted or removed with power 
up. 

Insert the Diskette and close the cover. Closing the 
cover engages the Diskette collet assembly II in the 
drive hub II clamping the Diskette in place. With 
power up, the Diskette is now turning. 

After a ten second delay from power on, index pulses 
1m are read every 166.6 ms. 

Output X'68' with bit 1.4 set activates the 'head 
engage' line III . This causes the head pressure 
pad 1m to push the flexible Diskette against the 
read head II. Once 'activate' becomes active, 
data is valid. Head location is determined by read
ing the track" or by returning the read head to 
track O. 

For each Output X'68', the stepper motor 1m 
rotates the leadscrew II 90 degrees clockwise or 
counterclockwise depending on the state of bits 
1.1 and 1.2. Th is moves the read head one track 
position. (Clockwise rotation of leadscrew, looking 
down on unit, moves the carriage up.) Two adjacent 
signal lines must be energized simultaneously when 
accessing II . Overlapping must be no less than 
50 ms fJ . Prior to read or write operations, the 
two lines for the selected track must be energized 
for 15'0 ms minimum II (50 ms for travel and 
100 ms to stabilize). 

Reading occurs II. 
Pressure pad may be lifted as soon as possible after 
completion of last read, write, or access operation 
to reduce Diskette and head wear g. 

0 C) 0 (~ r) ,r"'i 
",,-y , " ''''-.Y \. "'-
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Typical Timing Sequence 

Index Pulses 

I. 166.6 rns .1 
I 

HeadEngage ~=~~~::::::~~~~~~~~~::::::~~~~~.== (Output X'68') 1"60m;1 
Read Op Latch 
(Output X'69') 

Activate 

Access 0 

Access 1 

Access 2 

Access 3 

~~ 

"") 

II 
Lines 
Energized 

.r) , .. 
\'-. ; 

{ 
Access 0 
Access 1 
Access 2 
Access 3 

() 
"- ' 

X 
X X 

X X 
X 

: i 

~ i I 

X 

X 

X 
X X 

X X 
X 

-..... -

Motor is at phase 0 when read head is at track 0 
and every track divisible by 4. 

+ Access 0 

+ Access 1 

F-310 
+ Access 2 

+ Access 3 

AC Power 

III 
F-410 

II 
F-410 

+ Index Pulse 

() (') C~ \ . 
/' \<-

-74 75 76 

X X 
X 

X 
X X 

Phase 0 
(white) 

Phase 1 
(red) 

Head Load 
Magnet 
Driver 

Index 
Amplifier 

r.···) I .. 
\ ....... do' o ()'. 

"'-. 

OPERATING SEOVENCE F-610 
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·Read/Write Circuit Principles 

Write Data 
For each transition in the 'write data' line, current is 
switched in the read/write head casuing a flux change 
on the Diskette. 

Diskette 
Controller 

ERASE 

Write Data 

+ Low Current 

+ Write Gate 

+ Erase Gate 

Write 
Driver 

The edges of the data track are erased to prevent 
reading adjacent tracks during Diskette interchange. 

Read/Write 
Gap 

Erased 

., • , 

Raw Read Data 

I , 

- Sine wave signal: 
125 kHz (all O's) 
250 kHz (all 1's) 

I , I , I , 

- Higher voltage at outer track because of higher disk 
speed and lower bit density. 
All O's pattern gives higher voltage amplitude than all 
1's. 

'--_ ....... _____ ..",........,.."..,..,....,.....-----tRead/Writ 
Select 

Do not measure the resistance of head 
coils-damage to the head may result. 

E 
u 
3; 
E 
~ 

( 

Read Amplifier 
Preamp and differentiator input: 

1.0 to 20 mV (all O's) 
0.5 to 15 mV (all 1's) 

Preamp 

CE Test Poi nts 
13-560 mV (all O's) 
6.5·420 mV (all 1's) 

{ , 

Full Track Differential Read Signal at 
CE Test Points 

,. , ·"t , 
, , , I ' + • t ' 

I + I 

L ~ I 1 1 1 1 1 1 1 _ 1 

Beginning 
of Track 

1 Record 

20 ms/cm 

, , 

Limit 
Amplifier 

, 
" 

, , I , 

.Limit Amplifier 
High gain differential amplifier amplifies signal so one 
of amplifier transistors is cut off. Outputs of limiter 
are two out-of-phase square waves. 

- Differential rectifier RC network differentiates square 
waves. Resulting positive- and negative-going pulses 
(180° out of phase) are input to an OR circuit. Output 
is a train of positive pulses. Positive leading edges of 
output pulses correspond to peaks in read signal delayed 
by a constant amount. 

- File data is a string of 150 ns pulses ('+file data') which 
are fed to the VFO in the Diskette controller. 

+ File Data (G07) 

E 
~ 
> 
E 

~ 

All 1's 

F-320 

All 0'5 
~--------~vr-------------'~ 

Portion of 1 Record 

10~slcm 

• .. 

READJWRITE CIRCUIT PRINCIPLes: F-520 
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Diskette 
(Part 1 of 2) 

Characteristics 

rr=~========::;-:r Jacket o t - - --- ~ I Diskette D 
/ @\II = Hole for index pulse* 

J .. . !. = Hole in Diskette for \ ..... 17;1 Diskette clamping collet 

, '- O~ Read head aperture ..... /' 

- - -- Reverse side is 
recorded side 

Hole for index pulse 

Track 00 

- The Diskette rotates within the sealed Diskette jacket. 
- The Diskette is interchangeable with any other Diskette 

having the same format. 
- The Diskette is mailable. 
- Data areas on the Diskette may be reached in random 

sequence. 

*The hole is off-centered to prevent an index pulse if 
the Diskette is placed backwards in the Diskette drive. 

Handling 
Damaged Diskettes should not be inserted into the Diskette 
drive. Diskettes which are physically damaged (torn, 
creased, warped) or contaminated with foreign materials 
(eraser dust, fingerprints, cleaning fluid, etc.) may cause 
the Diskette to lift from the head resulting in operation 
errors, equipment errors, or head damage. 

PlaCing heaVy objects oil the Diskettes may damage the 
Diskette. 

~ () r-"\ ("'I 
\,,_yi \ 

"j ',--j 
('-"'\ 
"" .J 

Return the Diskette fJ to the envelope II whenever 
it is removed from the Diskette drive. 

• 

II 

- Do not use clips. Never write on the Diskette with an 
erasable pencil. 

Do not touch or clean the Diskette surface. Contami
nated Diskettes must be discarded. 

() (~ 

" "'-j 

Keep the Diskette away from magnetic fields and 
from materials which might be magnetized. Any 
Diskette exposed to a magnetic field may lose 
information. 

Do not expose the Diskette to excessive heat (over 
125°F or 51.5°C) or direct sunlight. 

Long Term Storage 

DISKETTE 

(PART 1 OF 2) 

Place Diskettes in their envelopes and store in the fol· 
lowing environment: 
- Temperature: 50° to 125°F (10.0° to 51.5°C) 

Relative humidity: 8% to 80% 
- Maximum wet bulb: 85°F (29.4°C) 

F-53 0 

1fa Diskette has been exposed to temperatures outside 
.ofthe machine's environmental range, allow five minutes 
acclimation time before use. The Diskette should be 
rel11.oved .from its shipping container during this time, 
but should be kept in its envelope. 

(-'1 (-. /~ ,,_J "- ./ \_.Y 
('" 
'-_J 
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Diskette 
(Part 2 of 2) 

.~. , 

Shipping and Receiving 
Ship the Diskette inside the original shipping carton. 
An ordinary mailing envelope does not provide sufficient 
protection. 

Be sure to label the package: DO NOT EXPOSE TO 
EXCESSIVE HEAT (over 125°F or 51.5°C) OR DIRECT 
SUNLIGHT. 

Upon receiving Diskettes, check for carton and Diskette 
damage. Save the carton for storing the Diskette and 
for shipment later. 

Replacement Diskette Ordering Procedure 

CE records the: 
• Machine tYpe serial number 
• 8M number 
• GID number. From Diskette 

• EC number. 
label 

CE calls Mechanicsburg specifying 
code" A" or Code" A" Alert. 

Diskette shipped first 
available flight. It is 
not hand carried to 
the airport. 

Diskette is hand carried 
from the Raleigh plant 
to the airport and is 
shipped "sprint" or 
IJdash". 

; , ;,. ~, j 

" 
Insertion Press 

to 
Open 1 Open the cover. 

2 Remove the Diskette from the envelope. Grasp 
the Diskette by the upper edge. 

r;:::::;-;:::=~~'" Hold o ~I __ -oJ Here 

3 Lower the Diskette squarely into the file. 

WARNING 
Do not insert damaged diskettes. 

,, ,- .. , • , 

4 Close the cover after the Diskette is fully inserted. 

5 Place the empty envelope in a clean storage area. 

Removal 
Reverse above procedure. 

I .. , .. 

DISKETTE 
(PART 2 OF 2) 

( 



This page intentionally left blank. 



I~ 

'- • , 

Removal, Adjustment and Replacement Procedures 
(Part 1 of 8) 

Latch Assembly 
Removal and Replacement 

1 Open the cover. 

2 Remove the two latch mounting screws D. 

3 Pull the latch out toward the front of the cover. 

4 To replace, reverse the above procedure. 

Cover Assembly 
Removal and Replacement 

WARNING 
Do not allow the pressure pad arm to snap against the 
head. 

1 Hold the cover while removing the two screws (one 
on each side). 

2 Remove the cover carefully to avoid damage to wires. 

3 Remove the wires from the LED and the actuator. 
(Yellow wire goes to LED terminal marked Y.) 

4 Remove the wires from the clips on the. cover. 

WARNING 
Before replacing the cover screws, position the 
actuator bail under the pressure pad arm. 

5 'To replace, reverse the above procedure. 

I , I , 

WARNING 

I 
" 

Before replacing the 
cover screws, posi
tion the actuator 
bail under the 
pressure pad arm. 

I~ 

" 
I , • I 

" " 
t 

,~~. t~ 

'- " " 

,. Track Indicator 
Adjustment 

I 

Collet 
Removal and Replacement 

1 Remove the cover. 

2 . Remove mounting screw fJ . 

1 Access the carriage assembly to track O. 

2 

3 

Energize the coil by installing a jumper on the file 
control card between the'+ head engage' pin G10 
and 'ground test' pin D08. 

Loosen the two screws.------------------+---A'-. 

4 Adjust the track indicator scale so that the zero 
line is centered on the pressure pad arm pointer. 

5 

6 

Tighten the screws. 

Check for clearance between the pressure pad arm 
and the track indicator bracket at all tracks. 

'. 3 Remove collet assembly II, spring, and washers 

II· 
4 Remove collet II by removing clip II. 
5 To replace, reverse the above procedure. 

o 0 

@) 

Front View 

~EMOVAL, ADJUSTMENT AND REPLACEMENT 
PROCE.DURES(PART 1 OF 8) 

• 
• 

F-540 



Removal, Adjustment and Replacement Procedures 
(Part 2 of 8) 

Drive Motor 
Removal 

I 
1 

2 

I 
3 

DANGER 
Remove primary power from the 3705-80. 

Unplug the drive motor cable II. 

Remove the belt. 

DANGER 
Motor case temperature may exceed safe handling 
limits. 

Loosen the two motor mounting clamps and remove 
the drive motor fl. 

4 Remove the drive pulley a . 
Drive Motor 
Replacement 

1 

2 

I 
3 

Replace the drive pulley. (Align the setscrew with 
the flat surface on the shaft.) 

Clamp the motor to the mounting bracket. 

DANGER 
(GO Hz motors) To prevent personal injury, position 
the two large holes in the motor frame to the top 
and under the bracket lID . 
Replace the belt. 

4 Plug in the drive motor cable. Restore primary 
power to the 3705·80. 

5 Check the belt tracking and adjust if necessary. 

Belt Tracking 
Adjustment 

. The belt must be riding in the center of the drive pulley a and hub pulley II when the drive pully is rotated 
counterclockwise (viewed from the pulley side). 

WARNING 
The drive pulley setscrew II must be aligned with the 

. flat on the motor. shaft. 

Adjust the position of the drive pulley and the idler so the belt 
, rides on the center of the drive pulley and the hub pulley. 

Fromingof the idler pulley arm II may be required. 

o 

WARNING 
Before replacing the 
cover screws, posi· 

. tion the actuator bail, 
located on the cover, 
under the pressure 
pad arm. 

Note: Late level Diskette 
drives have an idler pulley 
with a narrow groove. To ad· 
just belt tracking, loosen 
screw II and slide the idler 
until the belt rides in the 
center of the drive pulley and 
the hub pulley. 

Q 

Idler Assembly 
Removal 

Note: Diskette drive units with serial number below 
22000 have this type idler assembly. ---------1 

1 Remove the belt and spri~9 m 
2 Remove the idler assembly If) . 

3 To replace, reverse the above procedure and check 
belt tracking. 

C) o ()" 
'--- ' 
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REMOVAL..ADJUSTMENT AND REPLACEMENT 
PROCEDURES ~PART 2 OF 8) 

Hub Assembly 
Removal and Replacement 

1 Remove the cover. 

2 Remove the drive belt. 

F-545 

3 Remove the screw II and remove the pulley II . 

4 

5 

Remove the hub II . 

Remove the bearing retaining screws and bearing II. 
Note: Late level Diskette drives have bearing retainer 
plates III betvveen the bearing retaining screws and 
the bearings. 

6 Remove the bearing retaining screws, bearing, and 
spacers II . 

7 To replace, reverse the above procedure. Check the 
belt tracking and adjust if necessary. 

WARNING 
The front bearing must be flush with the front 
surface of the baseplate; tighten the front bearing 
retaining screws first. The bearing seals should 
face outward. 

Drive Pulley 
Removal 

1 Remove the belt. 

2 Loosen setscrew II and remove pulley II. 
Drive Pulley 
Replacement 

1 Position the pulley on the shaft. 

2 Align the setscrew with the flat surface of the shaft 
and tighten. 

3 Replace the belt. 

4 Check the belt tracking and adjusf.ifneeessary. 

(~ 
\. :' 
'.. .. / o 0 
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Removal, Adjustment and Replacement Procedures 
(Part 3 of 8) 

Pressure Pad Actuator 
Removal and Replacement 

1 Remove the cover. 

2 Remove these two screws. 

3 Remove the leads. 

4 To replace, reverse above procedure and do 
adjustment. 

Pressure Pad Actuator 
Adjustment 

1 

2 

3 

4 

I nstall a Diskette. 

Energize the coil by installing a jumper on the file 
control card between the '+ head engage' pin G 10 
and 'ground test' pin 008. 

Adjust screw 0 until the pressure pad arm and 
bail just touch. ___ --. 

diskette 

I 

Rotate the adjusting screw clockwise 1/2 to 3/4 
turn and check for clearance between the arm and 
bail at all tracks. --------------' 

WARNING 
Before replacing 
cover screws, posi· 
tion actuator bail, 
located on cover, 
under pressure 
padarm.---------~~~~t_--~ 

Leadscrew and Head Carriage Assembly 
Removal 

1 

2 

Note the routing of the head cable. 

Remove the wires from the connector by pushing 
down with a small screwdriver as shown. 

3 

4 

5 

6 

,-
" 

Center the carriage on the leadscrew by turning 
the stepper motor wheel. 

Remove the stepper motor II and the leadscrew 
wheel g. 

Remove the cover. 

Loosen the clamping screws on the upper and lower 

I 
" 

stops.-----------~-----------------~ 

7 Remove the bottom bearing. ------------, 

8 

9 

WARNING 
Watch for the pre loaded spring fJ when removing 
the shaft. 

Slide the leadscrew assembly down until the top 
clears the baseplate, then slide the assembly out. 

WARNING 
Do not allow the pressure pad arm to snap against 
the head. a 
Remove the top bearing, preload spring, and both 
stops from the leadscrew. 

WARNING 
Early model drive units do not have a spacer to 
retain the preload spring; therefore, care should be 
taken not to lose the preload spring. II 

--( 
, 
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• 
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" 
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Replacement 

Note: If the leadscrew and the carriage are disassembled, 
replace by threading the leadscrew into the bottom portion 
of the carriage assembly and into the carriage nut and 
spring. There should be approximately 0.51 mm (0.020") 
here. II 
1 Center the carriage assembly on the leadscrew and 

install the upper and lower limit stops orientated 
as shown. III 

2 

3 

4 

5 

6 

Replace the top bearing and preloaded spring fJ 
(concave side up). 

Replace the assembly into the baseplate, bottom 
end first. 

Replace the bottom bearing and check for about 
0.76 mm (0.030") up and down movement of the 
leadscrew against the preloaded spring. 

Replace the leadscrew wheel, the leadscrew wheel 
clamp, and the stepper motor. 

Note: Reroute head cable as noted under removal. 

Connect wires (see removal for wire locations). 
Check that the wire terminals are properly seated 
and securely fastened in the connector. 

WARNING 
Ensure that the locking tabs on the terminals engage 
in the connector slots to prevent the leads from push
ing out when plugged in. 

7 Do the stepper motor adjustment (F·565) and the 
read/write head adjustment (F-555). 

8 Replace the cover. 

REMOVAL, ADJUSTMENT AND REPLACEMENT 
PROCEDURES (PART 3 OF 8) F-550 
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Removal, Adjustment and Replacement Procedures 
(Part 4 of 8) 

Read/Write Head 
Adjustment 
To properly make the head adjustment, you must obtain 
three simultaneous conditions: 
• Correct head to CE tool clearance. 
• Correct relationship between the stepper motor and 

leadscrew wheels. 
• Correct clearance between the stepper motor and 

leadscrew wheels. 

1 Access head to track 0 (stepper wheels should line 
up as in view 1m ). 

2 Remove the cover. 

3 Loosen the mounting screw and move phototransistor 
assembly D to the left. 

WARNING 
If phototransistor assembly is not moved, the accur
acy of the head adjustment may be affected. 

4 

5 

Loosen clamping screws on lower limit stop II 
and leadscrew wheel II. 

Steps 5 and 6 provide maximum stepper motor 
to leadscrew wheel pin penetration with no 
binds. 

Determine type of stepper assembly, below: 

II Wh;te 441Q t 0.635 ± 0.127 mm 

4 (.025" ± .005") 

II 
Black~ 
SteelPin~ i 0.508 ± 0.127 mm 

White , (.020" ± .005") 

6 With stepper motor and leadscrew wheel oriented as 
in view 1m insert a feeler gage corresponding to 
the gap setting in mJ or IS above, between the 

. wheels as shown by OJ in view 1m. Gage may 
be left in place. 

7 Locate the white dot laoel or identation on the 
outer circumference of the Diskette drive hub. 
If the hub has both, always use the white dot. 
Rotate the hub to position this mark up. 

,,~ 0 r~ I~) () ,0 (y \y \ . ~_JI "--

0 
~.;) 

,~ 0 \jJ \ I 
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II------t=.~ 

.~·~===F~~d~~ 
1I----l-..:g~~1 

.----+--~~ 
View II 

TOP VIEW 

WARNING 
, Before replacing the 

cover screws, posi
tion the actuator bail, 
located on the cover, 
under the pressure 
padarm.-------------~~~~---~ 

r~ r""J 0 0 (-.." 0 0 <)J ''''-J () ",-y "-
.. __ .. _------ --~-.-

This ensures that any hub eccentricity is located 
in the same spot and that all head adjustments 
use the same reference point. 

WARNING 
Avoid any contact of the CE tool with the highly 
polished face of the head. 

8 Install the CE tool (PIN 2200698) on hub fJ . 
Clamp into place with the thumbscrew. 

9 Rotate the CE tool so it contacts surface II. 
10 Rotate leadscrew by gripping upper limit stop II 

adjust for gap II. This gap is a number found on 
the front of the read head assembly II . This 
number represents thousandths. Example: 3 equals 
0.076 mm (0.003"). Adjust for a very light drag 
on a 0.076 mm (0.003") gage. A 0.051 mm (0.002") 
gage must be free. 

WARNING 
Ensure stepper motor and leads crew wheel remain 
oriented as in 1m . 

11 Securely tighten leadscrew wheel clamping screw 
II . The top of the clamping collar should be 
approximately even with the top of the metal clamp· 
ing surface of leadscrew wheel. 

WARNING 
If the clamping collar is not securely tightened, 
machine operation will tend to cause head to go out 
of adjustment. 

12 Adjust the phototransistor so the raised edge is in 
contact with tool fJ and tighten the mounting 
screw. 

) r) f'11 (l r) C) 0 (. c' \"-)J ~. " ',.Y \~ 

REMOVAL, ADJUSTMENT AND REPLACEMENT 
PROCEDURES (PART 4 OF 8) F-555 

13 Remove the CE tool and perform the lower limit 
stop adjustment (F·560). 

14 Recheck gap OJ setting. 

15 Rotate the stepper motor at least one full revolu· 
tion and check for binds. 

16 Do the upper limit stop adjustment (F-560). 

17 If a new leadscrew wheel has been replaced in step 
5, the slot should be 25-40 percent full with IBM 
#23 grease. 

18 Replace the cover and adjust track indicator (F-540). 

Leadscrew Wheel 
Removal and Replacement 

1 Remove the stepper motor 1m (F·565). 

2 Loosen clamping screw and remove leadscrew wheel 
I). 

3 To replace, reverse above procedure. Do stepper 
motor adjustment (F·565), head adjustment (this 
page). 

Head and Pressure Pad Cleaning 

WARNING 
Use only the materials listed below to clean the head and 
the pressure'pad. 

1 

2 

3 

r) ",-I 

With the cover open, manually rotate the stepper 
motor wheel until the carriage assembly is at the 
upper limit stop. 

WARNING 
Do not allow pressure pad arm to snap against head. 

Pivot pressure pad arm II away from head and 
check pad for contamination. If contaminated, use 
dry brush (PIN 2200106) to remove caked deposits 
and to fluff pad. 

WARNING 
Fluid treated cloth should not contact pressure pad. 

While holding pressure pad arm out, clean polished 
head surface with isopropyl alcohol (PIN 2200200) 
applied to a clean cloth (PIN 2108930). 

0 0 
"'-.Y 0 0 0 



Removal, Adjustment and Replacement Procedures 
(Part 5 of 8) 

Lower Limit Stop 
Adjustment (With Cover Removed) 

1 Loosen clamp screw D . Make sure that the lead
screw is 45° ± 15° beyond track 0 in the downward 

~-... , 

direction. Wheels must be in the position shown. -----< 

2 Position the limit stop so the projection on the 
limit stop is in front of and against the projection 
on the carriage. 

3 

4 

Adjust for 0.3 mm to 0.46 mm (0.012" to 0.018") 
between top of the projection on the limit stop and 
bottom of the carriage. 

Tighten screw D . 

I I 

Front of Machine 

~ .. , 

WARNING 
Before replacing the cover 
screws, position the actuator 
bail, located on the cover, 
under the pressure pad arm. 

I I .... • 

Upper Limit Stop 
Adjustment 

f .... 

....--------1 Loosen the clamp screw and slide the stop up as 
far as possible. 

2 

3 

4 

Starting at track 0; rotate the stepper motor wheel 
19 full revolutions to move the carriage assembly 
up to track 76. Rotate the stepper motor wheel 
approximately 45 degrees further. 

With the proje,ction on the limit stop against the 
carriage, adjust the stop for 
0.64 rrim to 0.89 mm 
(O.O~5.~~tQ 0.035").,------, 

Tighten the clamp screw. 

WARNING 
Do not overtighten. 

Back View 

The lower and upper limit stop adjustment ensures 
that the carriage can always be accessed to tracks 
o and 76 without over-travel, thus damaging the 
mechanism. 

REMOVAL, ADJUSTMENT AND REPLACEMENT 
PROCEDURES (PART 5 OF 8) F-560 



Removal, Adjustment and Replacement Procedures 
(Part 6 of 8) 

Stepper Motor 
Removal and Replacement 

1 Remove the five leads from the connector. 

2 Remove two screws fJ . 

WARNING 
Make sure the pins are in the slots of the leadscrew wheel 
when replacing the stepper motor to avoid breaking parts. 

3 to replace, reVerse above procedure and do the 
stepper motor adjustment. 

WARNING 
Ensure that the locking tabs on the terminals engage in 
the connector slot to prevent the leads from pushing 
out when plugged in. 

WARNING 
Before replacing the 
cover screws, posi· 
tion the actuator bail, 
located on the cover, 
under the pressure 
pad arm. 

o o f~ 
I ) 

~ 

Stepper Motor 
Adjustment 

1 Loosen two screws fJ . 

REMOVAL, ADJUSTMENT AND REPLACEMENT 
. PROCEDURES (PART 6 OF 8) 

2 Move the stepper motor away from the leadscrew. 

3 Loosen clamping screw D and move the leadscrew 
wheel up so it rotates freely. 

4 Position the wheel as shown. -------~ 

5 Pull the leadscrew wheel down until the pins on the 
stepper motor drive wheel fit into the notches on 
the leadscrew wheel.---------.. 

Machine • 
6 Slide the stepper motor toward the leadscrew until 

the pins contact the notches. No clearance is allow
able. Do not force stepper motor into leadscrew 
wheel. 

7 Tighten the two stepper motor mounting screws fJ . 

8 Move the leadscrew wheel up until it rotates freely. 

9 Rotate the leadscrew wheel and slide it down on the 
drive pins in the position shown below. 

Note location of 

• Top View 

10 Do the head adjustment (F-555) .. 

C)) o t~ 
\·,Y 

F-565 
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Removal, Adjustment and Replacement Procedures 
(Part 7 of 8) 

Phototransistor 
Service Check 

Note: Always perform the following procedure with the 
Diskette loaded; otherwise, ambient light will be present 
causing an improper reading on the VOM. 

I 
1 

2 

3 

4 

DANGER' 
Remove primary power from the 3705-80. 

Unplug the Diskette drive motor plug. Restore 
primary power to the 3705-80. 

Attach the positive probe of a VOM (15 Vdc scale) 
to +6.0 Vdc, test point Gl1 on the file control card. 

Attach the negative probe to amplifier input BOB. 

Insert Diskette and close the cover. 

5 With the head unloaded, rotate hub until the index 
hole causes the phototransistor to switch on or off. 
(Rotating the hub back and forth causes a continuous 
switching in the phototransistor. 

6 A shift in excess of 0.5 Vdc should be noted on the 
VOM under normal circumstances. 

Light Source 
68Sl (LED) 

Phototransistor 
Index 

~~ 
-4Vdc 

Note: This LED emits invisible light. 

7 

DANGER 
,Remove primary power from the 3705-80. 

Replug the Diskette drive motor plug. Restore 
primary power to the 3705-80. Set up an oscillo
scope as indicated to the right and check for an 
index pulse width of 0.5 ms minimum. 

~ , ~' 
,,~ 

" . ~ 

Phototransistor 
Removal 

, .. 
I ~. 

"- .. , 

1 Access the read head to track O. 

2 Power down. 

3 Remove the cover. 

4 Remove mounting screw II . 
5 Remove the leads. 

Phototransistor 
Replacement 

~c {' 

" '-

1 Replace the leads. (Yellow wire goes to terminal 
marked Y.) 

2 

3 

Replace the mounting screw, but do not tighten. 

Do adjustment starting at step 4. 

WARNING 
Before replacing 
cover screws, posi
tion actuator bail, 
located on cover, 
under pressure 
pad arm.---"'-

500llslcm 

I 
" 

----
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Phototransistor 
Adjustment' 

1 

2 

3 

4 

5 

Access the read head to track O. 

Remove cover. 

Loosen mounting screw II ' and move the photo
transistor to the left. 

Install the CE tool B as shown at right. 

Adjust the phototransistor so the raised edge is in 

I £c (" (' f "". '" ~. ~ .... 

('\ 
~i_ 

f" - (' ( 

Install CE tool by 
screwing thumbscrew 
into drive hub. 

contact with tool. ---------------------' Rotate CE tool 

6 Tighten the mounting screw. 

7 Remove the CE tool. 

8 Replace the cover. 

so it contacts 

th;""rtace. ] 

Light Emitting Diode (LED) 
Service Check 
Attach the positive probe of a VOM to LED current test 
pin, 007 on the file control card and the negative probe to 
-4.0 Vdc test pin, G06 on the file control card. The 
voltage should be +1.0 Vdc to +1.6 Vdc. 

Light Emitting Diode (LED) 
Removal and Replacement 

1 Remove the cover. 

2 Remove the two mounting screws II. 
3 Remove the leads. (Yellow wire goes to terminal 

marked Y.) 

4 To replace, reverse above procedure. 

Note: This LED emits invisible light. 

REMOVAL, ADJUSTMENT AND REPLACEMENT 
PROCEDURES (PART 7 OF 8) F-570 
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Removal, Adjustment and Replacement Procedures 
(Part 8 of 8) 

MST File Control Card 
Removal and Replacement 
The MST file control card is oriented with the components 
and test pins face out. The card does not have to be moved 
for servicing. * 

1 Power off. 

2 Loosen the screw and turn bracket; then tighten ----r-----J~~~Wll 
screw. 

3 Remove card. 

4 To replace, reverse above procedure; Be sure card 
is properly seated in socket and retaining bracket. 

*Early model Diskette drives provide a bracketto hold 
the file control Card for servicing. Diskette drives with 
serial number 22000 and above do not have this bracket. 

MST Test Points 

r + Index +6 Vdc r 1-+ Head Engage 

:1:+24 Vdc 

eo eoooo 

o 0 0 0 0 0 

r~" C) ('''''I (!Ir"", 
I 

<..P) \.Y ",yJ 

o 
~ 

c: 

'" ~ o 
a.. 

__ -4Vdc 

+ Low Current 
+ Access 3 

+ Write Gate 
+ Access 2 

C) 

Preamp TP2 

MST File 
Control Card 

Phototransistor 
Current (Yellow) 

MC-2 

JPreamPTP1 

Ground 

o 0 0 ~ 0 

000 

IrM:~; 
~El cu~re:] 11'3 

o 0 0 ot..: 

Diskette Drive Cable 

('''I ~ (~, 
( , \ ) \,J ,...7 '......,..-1" 

. -----"-------

Card Pin Assignment ' 

REMOVAL, ADJUSTMENT AND REPLACEMENT 
PROCEDURES (PART 8 OF 8) , 

F-575 

Name Color MST 

Stepper Motor MC-O White B03 
(Phase 0) 

Stepper Motor MC-1 Red 002 
(Phase 1) 

':" Stepper Motor MC-2 Yellow B04 
'" ?tkttll$e 2) ',. 

" 

Stepper Motor MC-3 
:(Pha~e 3) 

Black B02 

'( Stepper Common Blue 005 
.:"<:;. 

+~4Ydc 
He~dMagnet +24 Vdc Yellow 004 

-Head Load Black B05 

LED Return Black 006 

LED Current Yellow 007 

Phototransistor Return Black 009 

Phototransistor Current ,Yellow B08 

Head Input Black 812 

Head Input White B13 

Erase Current Red B10 

Head Ground and Green B09 
Shield 

" 

Preamp TP1 012 

Preamp TP2 013 

Ground Black 008 

+ Access 0 G02 

+ Access 1 G03 

+ Access 2 G04 

+ Access 3 G05 

+ File Data G07 

+ Head Engage G10 

+ Write Data J02 

+ Erase Gate J04 

+ Write Gate J05 

+ Low Current J06 

+ Index G13 

+24 Vdc J10 

+6 Vdc G11 

+5 Vdc 

-4 Vdc G06 

-5 Vdc' 

Ground JOB 

(~ /"" () " 

,... 
(~ ( ~ c~)j f"""'\ (J 0 0 r"""''l r~ 1'-, 0 () , t ,[~ 'J \,,~jJ '~j 
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REMOTE 3705-80 DISKETTE DRIVE AND 
POWER SUPPLY LOCATIONS 

PS1 

F1-0.3A 
F2-2A 
Located on the 
rear cover of the 
Diskette Drive 

Frame 

, 
" 

Diskette Drive 

Disk Ground Bus ' 

3705-80 Frame 

REMOTE 3705-80 DISKETTE DRIVE AND 
POWER SUPPL V LOCATIONS F-600 

( 
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REMOTE 3705-80 DISKETTE DRIVE POWER 
SUPPLY MAI~TENANCE PROCEDURE 

Does the drive motor run? 

Make sure the remote 3705-80 is powered up. 

I DANGER 
Is 200 Vac between TB1-1 and TB1-3 of PS1 (for location 
see Page F-SOO)? Check the connector between PS1 and 
the Diskette drive motor. If ok, suspect the motor. 

Check the PSl cables 

Refer to the 3705-80 power-on sequence charts on D-540 
of this volume. 

Can the Diskette drive access, load head, read or write? 

Is Re-IPL possible? 

Return to the Customer 

See Note. 

Check input fuse F1 (0.3 amp) and Output fuse F1 (2 amp) 
on PS1(for location see Page F-600). 

Note: Refer to the RPL section in Volume 1 (SY27-0208) 
of this FETMM for RPL diagnostic information. 

PIN 1757889 
PIN 1757880 
PIN 1757881 
PIN 1757882 
PIN 1757883 
PIN 1757884 

--I ", 

" 
,-
" 

I" 
'" 

Yes 

F-490 

(, ... 
.... , 

Fuses ok? 

Determine why the fuse(s) blew then replace the fuse(s). Use 
YZ logic pages. 

Are the OXF-HD2-2 points made? 

Replace the file control card on the Diskette drive. 

Does the Diskette drive operate ok? 

Return to the customer 

REMOTE 3705-80 DISKETTE DRIVE POWER 
SUPPLY MAINTENANCe PROCEDURE ·F-610 
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TOOLS AND TEST EQUIPMENT 
A. Special branch office tools and maintenance supplies 

for a remote 3705-80 for the Diskette drive include: 

Part Number Description 

2200698 
2200106 
2200200 
2108930 

CE Alignment Tool Kit 
Brush 
Isopropyl Alcohol 
Cloth 

Quantity 

The CE alignment tool is used for the following: 
• Alignment of the read head by adjusting the read 

head to track o. See Page F-555. 
• Adjustment of the phototransistor assembly by 

mechanical alignment. See Page F-570. 
B. Test equipment and non-technology related tools 

required for the remote 3705-80 Diskette controller -
same as the local 3705-80. 

C. Technology related tools 
Refer to Tools and Test Equipment TSL No. 43 for MST 
tool requirements, with the following change: 

The tools and procedures outlined in Chapter 4 ("Emer
gency Card Repair") of the MST FETOM (Order No. 
SY22-6739) are not recommended for use by Field 
Engineering. These tools are not part of the normal 
maintenance package and should not be ordered by 
the CE or the Branch Office. 

o o 0'-'. J/ o o 

PREVENTIVE MAINTENANCE 
The Diskette drive requires no scheduled maintenance. 
The success of this concept depends upon the proper care 
of the Diskettes and the head/carriage assemblies. 

WARNING 
The Diskette drive contains plastic materials that are sub
ject to damage by a wide variety of chemicals, including 
IBM cleaning fluids. 

To avoid serious damage to the leadscrew and the carriage, 
lubricate the leadscrew only with IBM No.6 oil when the 
head carriage is replaced. 

To avoid serious damage to the head, clean it only with 
isopropyl alcohol (PN 2200200) and a clean cloth 
(PN 2108930) after removing the Diskette (see Page 
F-555). 

o 0 I~.', \.....y o o o 

CE SERVICE HINTS 
Read Errors Due to Speed Changes: Run the index timing 
pulse diagnostic to verify the Diskette speed. Check the 
collet and the main bearings for correct lubrication. 

Intermittent Read Errors: Check specially for creased or 
cracked Diskette jacket specially at the bottom of the 
read window. 

Intermittent or Solid 'Not Ready' or Device Errors: Check 
for shorted or broken LED or solenoid cables. Care should 
be taken when assembling the Diskette device. All clamp 
screws, etc., must be tight. 

Head Adjustment Procedure: Do not start a head adjust
ment procedure without first checking for dust or dirt in 
the leadscrew. 

Any time you do a head adjustment, always start from the 
beginning and check the stepper motor wheel, leadscrew 
wheel, leadscrew, etc. Do not start in the middle of the 
head adjustment procedures. 

o 0· .. ··: .. o o () o 

TOOLS ANO TEST EQUtPMENT/pREVENTIVEMAINTENANCEI 
CE SERVICE HINTS 

o o o o 

F-620 
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TYPE 4 CHANNEL ADAPTER 

INTRODUCTION 
The type 4 CA is a type 1 CA that has been modified to 
operate in EB (extended buffer) mode and CS (cycle steal) 
mode as well as in the type 1 CA mode (non-EB mode). 
Since the type 4 CA is a modified type 1 CA, the descrip
tion of the type 1 CA in Section 8 is applicable to the type 
4 CA and is not repeated in this section. This section 
covers the differences between the type 4 CA and the type 
1 CA. 

EP/NCP Burst Size Options 
The emulation program and non-licensed NCP programs 
have no generation option to control the amount of data 
passed to the channel adapter; these programs always trans
fer four bytes or less in non-EB/CS mode. The maximum 
cycle steal transfer for I icensed IBM N CP programs (ACF / 
NCPIVS) will be the sysgened buffer size. See the NCP 
sysgen manual GC30-3008 for buffer-size options. 

Main Differences Between Type 4 CA and Type 1 CA 
• EB mode 

The type 4 CA uses a separate 9 X 32 EB local-store 
data-buffer array for EB inbound and outbound data 
transfers. 

When in EB mode, the type 4 CA can transfer a 
maximum of 32 bytes of data across the channel dur
ing each data transfer burst with program interven
tion required only before and after each burst. 

Good parity is not set into the EB local store by a 
power-on reset or the RESET pushbutton. The 3705-
80 control program must assure good parity is set in 
the EB local store before it is accessed. 

EB mode is reset by a power-on reset, the RESET 
pushbutton, a CA diagnostic reset, a system reset, an 
Output X'62' with bit 0.7=1, an Output X'6C' with 
bit 0.0=0, or when the not-initialized state is entered. 
It is not reset by a selective reset. 

• CS mode 
When in cycle steal mode, the first two bytes 
(addresses 0 and 1) of the 9 X 32 EB local-store data
buffer array are used as the cycle-steal buffer register 
for CS inbound and outbound data transfers. 

When in CS mode, the type 4CA can transfer a 
maximum of 256 bytes of data across the channel 
during each data transfer burst with program inter
vention required only before and after each burst. 

EB and CS moces are mutually exclusive. An Out
put X'6C' with bits 0.0 (EB mode) and 0.1 (CS 
mode) on will default to EB mode. 

I --.~ , J I-~- 1'- ,-- 1-- ,-- ,--, 
'- ,- "- , , 

" "-

• Expanded BSC Control Character Recognition 
The type 4 CA, when in EB or CS mode and the ESC 
(emulator subchannel) mode is enabled, recognizes 
the following BSC control characters when they are 
in the inbound data stream from the host processor: 
• ETB and ETX-CA stops the inbound data transfer 

and requests a level 3 interrupt. 
• DLE-STX sequence-CA stops monitoring the 

transparent data. 
• SYN-when the CA detects (n) * consecutive SYN 

characters, the CA stops the inbound data transfer 
and requests a level 3 interrupt. 

• Non-EB/CS mode 
The type 4 CA uses the same 4 X 18 non-EB/CS local 
store array as the type 1 CA. The type 4 CA uses it 
for non-EB inbound/outbound-data transfers and for 
Address In and emulator subchannel Status In presen
tation to the channel. 

.• Initial Selection 'short control unit busy' status 
Any start I/O to the ESC address when the type 4 CA 
has disconnected from the channel because of the 4, 
8, or 16 byte burst jumpering receives a Status In of 
X'70' (control unit busy). See H-220 or H-270. 

•. Two Type 4 CAs 
When two type 4 CAs are installed in a 3705-80, they 
share the same input/output codes so the 3705-80 
control program must select the desired CA. See Out
put X'67' on page H-120. 

• Automatic selection between two type 4 CAs by level 3 
interrupt priority 

The priority selection circuits in each CA assign a 
priority level to each type 4 CA level 3 interrupt, 
compare the priorities in the two CAs, and then select 
the CA with the highest priority for servicing. The 
3705-80 control program has control over when to 
'prime' this priority select -circuit and when the CA 
selection is made (see H-230). 

• IPL and ROS implementation 
- One type 4 CA 

Uses the type 1 CA ROS and IPL sequencing. 
- Two Type 4 CAs 

Use N-Channel ROS. 
Either type 4 CA in a configuration containing 

two type 4-CAs can accept an IPL command. A 
special Sense command status is used to break con
tention if two or more host processors simultaneously 
try to IPL the 3705-80. 

*Value of (n) is determined by the 3705-80 control 
program. 

I 
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An IPL attempt by a host processor must consist of a 
Sense command, command-chained to a Write IPL com
mand. If an IPL is in progress from either type 4 CA 
when a host processor attempts an IPL, the 3705-80 
N-channel ROS returns an ending status of 'CE, DE, UE' 
to the Sense command. The unit exception breaks the 
command chaining and the Write IPL command is not 
executed by the host processor channel. This host pro
cessor program enters a timeout period waiting foran 
asynchronous device-end from the 3705-80 to indicate 
that the IPL operation has been completed. If the 
asynchronous device-end does not occur prior to the 
timeout completion, this host processor program 
assumes the IPL in progress was not successful and exe
cutes a Write IPL command that is not chained from a 
Sense command. 

When an IPL operation is successfully completed, the 
control program just loaded returns an asynchronous 
device-end to all channels attached to the 3705-80 
except the channel over which the IPL occurred. This 
'DE' signals the host processor programs associated with 
these channels that the 3705-80 has just completed the 
transition from a not-ready state to a ready state. 

- Remote Program Loader (RPL) 
One type 4 CA can be located in the 3705-80 with 

the RPL. See E-OOO for board locations. The RPL 
requires a RPL ROS while the channel adapter, requires 
a different ROS as previously defined. The RPL logic 
selects which ROS is loaded at IPL phase 2 time. 

WARNING 
When operating with a type 4 CA in an NCP (PEP included) 
environment, do not attempt to disable a channel interface 
unless the 3705-80 network has been quiesced or a system 
reset has occurred. If this procedure is not followed,the 
NCP may, while disabled, attempt to send asynchronous 
status which inhibits the CA4 from becoming enabled again. 

Note: With N-Channel ROS both enabled type 4 CAs will 
accept commands over their NSC addresses. 

Type 4 CA Configurations 
Up to two type 4 CAs can be installed in a 3705-80; one 
in the A4 board position and one in the B 1 board position 
of the A-gate. Two type 4 CAs can be used in a PEP Sys
tem with the enabled NSC(s) handling the NCP data trans
fers and the ESC addresses handling the EP data transfers. 
The channel adapters in a PEP system can be attached to 
the same or different host processors. A type 4 CAcannot 
I:le combined with a type 1 CA. 
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Type 4 CAs can have a two-channel switch but whenever 
two channel adapters are installed in the 3705-80, neither 
adapter can have a two-channel switch. Only one type 4 
CA can be combined with the remote program loader. 

The type 4 CA can be attached to a selector, byte multi
plexer, or block multiplexer channel of a system/370, a 

(-... 

43XX Processor, a 303X Processor, or a 3081 Processor Complex 
or to a byte multiplexer channel of a system/360. 

CE Burst Length Jumper Option 
Depending on which host processor the CA4 i~ attached to, 
the CE installs jumpers to select a burst size of 4, 8, or 16 
bytes. If no jumpers are installed, the burst will be the 
byte count set up by the control program, up to 32 bytes 
in EB mode and up to 256 bytes in CS mode. If a burst 
size of 4, 8 or 16 bytes is chosen the CA4 will transfer the 
number of bytes specified by the plugging option, discon
nect from the channel to allow other channel activity to 
occur then reconnect to transfer another burst of data. 
This disconnecting and reconnecting will continue until the 
full byte count has been transferred. 

EXAMPLE: (Assume the CA4 is plugged for 8 byte 
burst length) 

1. The control program sets up a 32 byte EB mode 
transfer. 

2. The CA4 transfers 8 bytes, then disconnects from the 
channel interface. 

3. The CA4 reconnects to the channel, transfers 8 more 
bytes, then disconnects. 

4. Step 3 is repeated two more times. 
5. The CA4 interrupts the control program indicating all 32 

bytes have been transferred. The interrupt occurs only 
after the full byte count (32 in this example) has been 
transferred. The burst length jumpering option is trans
parent to the control program. The duration that the 
CA4 will disconnect from the channel is also a plugging 
option see CA4 logic page PA049 for burst-length and 
duration of delay between bursts plugging information. 

Type,4 Channel Adapter H-OOO 
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TYPE 4 CA DATA FLOW 
(PART 2 OF 2) 
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D Initial Selection Address and Command 
Register 

1' .... , .. ' 

This register contains the I/O device address byte and com
mand byte presented to the channel adapter during initial 
selection. The register can be accessed by Input X'61' 
wh ich should be executed only if the type 4 channel 
adapter initial or data/status level 3 interrupt request is set. 
See H-050 for Input X'61' description. This register is 
referred to as the SIO register in the ALD's. 

fJ Local Store (NoR-EB Mode) 
The local store provides buffering for the I/O address byte 
used in all data and status transfer sequences initiated by 
the 3705-80. Buffering for up to four bytes of data for 
inbound and outbound data transfers in non-fB mode is 
provided here also. 

The control program loads or accesses the I/O device 
address and the emulation status byte with Output X'63' 
ancl Input X'63' .respectively. The·data bytes are trans
ferred with X'64' or X'65' instructions, see chart below. 

NON-EB MODE 

Data Data Transfer 

Byte Out In 

1 X '54' X'54' 
2 X'54' X'54' 
3 X'55' X'5S' 
4 X'55' X'55' 

II NSC Status·Byte Register 
The current status of the NSC is maintained in this register 
and gated over the channel interface during NSC status 
transfer sequences. ~he control program should set the 
NSC status by executing an Output X'66' instruction. The 
control program has access to this-register with the Input 
X'66' instruction. 

I-, I I-- I • 1-- .- .-
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II Initial Selection Status Register 
The status byte is generated and presented to the channel 
from this register during initial selection sequences except 
under the following conditions. 
• An initial selection sequence occurs for the native mode 

subchannel before the NSC status byte provided by the 
control program has been accepted. The NSC status 
byte from the NSC status register is presented instead of 
the hardware generated status. 

• An initial selection sequence occurs for an emulation 
address when the control program has signaled that an 
ESC status transfer sequence is required and has signaled 
that ESC Test I/O status is available. The ESC status 
byte provided by the program is presented instead of 
hardware generated status. 

II Initial Selection Control Register 
The information in this register identifies the event causing 
the type 4 channel adapter initial level 3 interrupt request 
to be set. The register can be accessed by Input X'60', 
which should be executed only if the interrupt request is 
set. 

II Data/Status Control Register 
The information in this register controls and identifies 
events that cause the type 4 channel adapter data/status 
leveJ 3 interrupt request to be set. The register can be 
accessed by Input X'62', whiCh should be executed only if.. 
the interrupt request is set. The control program can per
form various control functions by setting or resetting bits 
in this register with an Output X'62' instruction. The 
instruction should be executed only when the control pro
gram is servicing a type 4 CA level 3 interrupt request. 

I 
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II Error/Condition Register 
The error/condition register is a collection of latches that 
are set when the CA detects an error or an occurrence of 
specific asynchronous conditions. The 3705-80 control 
program has access to this register with an Input X'67' 
instruction, (see page H-110). The errors indicated by the 
error/condition register cause type 4 CA error interrupts 
(see page H-3S0). 

II Extended Buffer Local Store 
The extended buffer local store provides for buffering up to 
32 bytes of data for inbound and outbound data transfers 
when in extended-buffer mode. The first two data bytes 
are transferred to the In register by an .Input X'6C'. The 
Input X'6D' instruction transfers the two-bytes in the In 
register to a GCU general.register before loading the In 
register with the next two bytes from the EB local.store. 
Sixteen Input X'6D' instructions are required to transfer 
the data in the entire extended buffer. All 32 bytes of data 
for an outbound data transfer are loaded into the EB local 
store, two per instruction, by Output X'6D' instructions. 

D Outbus Register 
The outbus register buffers two data bytes for loading into 
the EB local store. The even data byte i.s loaded from the 
outbus register to the EB local store, followed by the odd 
data- byte to the next sequential EB local store address. 

1m EB Byte Count Register . 
This register buffers the requested byte count (up to 32) 
for inbound or outbound data transfers when in EB mode. 

m EB fn Register 
This register receives the even, then odd, data bytes from 
the EBlo08I store for transfer to the CCU. 

£, 
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m Cycle Steal Address Register 
The byte X register and the cycle steal address register .con
tain the address bits of the storage data buffer location for 
the first data byte to be transferred to or from storage by 
cycle stealing. The byte X register contains the two high 
order address bits and the cycle steal address register con
tains the 16 low order address bits. The two registers com
bined form the CSAR. The CCU updates CSAR to the 
next sequential half-word storage address at the comple
tion of a cycle steal transfer. 

IS Cycle Steat Byte Count 
This register buffers the requested CS byte count (up to 
256 bytes) for inbound or outbound data transfers when 
in CS mode. 

ED Cycle Steal Error Register 
This register j.s set by the foUowing errors: 
• CS outbus error-the type 4 CA sets this bit during a 

cycle steal operation when data from.storage contains 
incorrect (even) parity. 

.... 

• CS inbus error-the type 4 CA sets this bit when the 
CCU raises 'bad data' to signal that the CCU has received 
bad data (even parity) from the type 4 CA on a cycle
steal data transfer. . 

• CS address bus error-the type 4GA sets this bit when 
the CCU raises 'SAR even parity' to signal that the CCU 
has received incorrect parity on the CS address bus. 

• CS address exception-the type 4 CA sets this bit when 
the CCU raises 'address error' to signal that the ceu has 
received an address from the type 4 CAthat is within a 
protected section of storage. 

The type 4 CA requests a level 1 interrupt when any of 
these bits are set. 

TYPE 4 CA DATA FLOW 
IPART20F 21 H-020 
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CARD FUNCTIONS AND LOCATIONS 

Card ALD Function 
Loc Page 

E4F2 PA101 1/0 Decodes 
PA102 1/0 Feedback-Level 1 Bid 
PA103 Basic Clocking 
PA104 Inbus Dot Byte 0 
PA105 Inbus Dot Byte 1 
PA106 Inbus Byte 0 
PA107 Inbus Byte 1 
PAlOS Selected Latch and L3 Bids 

E4P2 PB101 Channel Intf Tags and Controls 
PB102 Channel Intf A Receivers 
PB103 Interface A Control 
PB104 Channel Address Jumpering and 

Channel Parity Check 
PB105 Non-EB/CS Local Store Byte 0 Assembler 
PB106 Non-EB/CS Local Store Byte 0 
PB107 Interface B Address 

E4N2 PC101 Cl:!annel Tags Control and Tag Clock 
PC 102 Channel Tags Control-Start 1/0, and 

Operational.! n 
PC103 Channel Tags Control anej Tag In Latches 
PC104 Channel Tags Control-Stack, Chaining, 

Stop, or Halt 1/0 
PC105 Channel Tags Control, Enable, and 

Selective System Reset 
PC106 Channel Tag Control Powering 

E4M2 PD101 Channel Bus-Out Repower 
PD102 Low Address Jumpers 
PD103 Low Address Logic 
PD104 High Address Jumpers 
PD105 High Address Logic 
PD106 Start 1/0 Adr Reg and Command Reg 
PD107 Non-EB/CSLocal Store Byte 1 
PD108 Command Decode 
PD109 CCU Outbus Inversion 

E4L2 PE101 CCU Outbus Termination 
PE102 Initial Selection Control 
PE103 Service Transfer Control 
PE104 Byte Transfer Cciunt (Non-EB/CS) 
PE105 Service Transfer 
PE106 Initial Status Generation 
PE107 OR Dots Byte 0 

E4K2 PF101 Input/Output Control 
PF102 Assembler and Non-EB/CS Local Store Cntl 
PF103 NSC Control 
PF104 RN AsYnchronous Information 
PF105 Error Latches 

E4T2 PG10l NSC Status Register 
PG102 Asynchronous Interrupt Control 

E402 PH10l Intf A Bus-In Drivers Bits 0,1,2 
PH102 Intf A Bus-In Drivers Bits 3,4,5 
PH103 Intf A Bus-In Drivers Bits 6,7 ,P 
PH104 In,tf A Tag-In Drivers Op In, Adr'ln, 

PH105 
and Service In , 
Intf A Tag-In Drive'S Sel In, Req In, 
and Status In 

PH106 Select Out Relay Driver and Control Gating 
PA107 Bus-in Error .Latch and Reset Generation 

E4T4 PJ101 Intf A Select Out'Relays 
PJ102 Intf B Select Out Relays 

", 

o o o 

Card ALD 
Loc Page 

E4J2 PK101 

PK102 
PK103 

PK104 
PK105 

PK106 
PK107 

E4H2 PL101 
PL102 
PL103 
PL104 

PL105 

(~ ~ (~ 
~y \...y '-.j 

To/From the CCU, 
Remote Program Loader, 
scanner, or second type 4 
channel adapter, if installed. * 

TolFrom tl)e scanner or 
second type 4 channel 
adapter, if installed.* 

Note: Internal board connections, 
exist between this group of cables 
and corresponding groups above-i.e. 
Inbus lines connect to CCU Inbus 
lines. 

*See ALD Page AB010 for the 
physical path of the cables. 

Denotes the location of 
terminator cards for the 
last 01A-A4 board installed. 
See PA001. 

Function 

CCU Outbus Register Byte 0 and Channel 
Bus Out Repowering 
Extended Buffer Local Store and Assembler 
EB Local Store Address Counter and 
Count Control 
EB Local Store to Inbus 
BSe Control Character Recognition and 
Detect all zeros on CCU Outbus Byte 0 
Burst Length Jumpering 
EB Local Store to Drivers 

BSC Character Recognition Control 
1/0 DeCodes and Extended Buffer Mode Lt 
Extended Buffer Controls 
Burst Length Controls and Force Short 
CU Busy " 
Both Local Store Gate Controls and 
Local Store Cycle Reset 

(" () () (\, 0 '''-~ " \./ 

CCU Inbus 

n \.P 
-- - -~.--.-- .. -~" ~ 

A B C 

Y1 

Z1 

Card ALD 
Loc Page 

E4G2 PM101 

PM102 

PM103 
PM104 

E4D2 PP101 
PP102 
PP103 
PP104 
PP105 
PP106 

E4E2 P010l 
POl 02 

P0103 
PQ104 
P0105 
P0106 

r) 0 /) I, , ~,~ '-. 

Cable#10 

o E F G H J K L M N 

Y2 Y3 

Z3 Z4 

OXA-E4**80ARD 

Function 

CCU Outbus Byte 1 Repower, Zero Detect, 
and Priority Sample Generation 
CA L3 Priority Determination and Gating 
Priority to CA4 #2,If installed. 
Priority Control Logic 
Repowering 

CS Address Register 
CS Counter and Count Compare 
CS Byte X and Adbus Gating 
CS Byte 0 and 1 Gating to Inbus 
Force 1 to Byte X and Repowering 
'Initial Sel Rst Control and Svc Sel 
Rst Control 

CS Se,quencing Control 
CS Buffer Control and Odd Byte Transfer 
Control 
CS Decodes and Inbus Gating 
CS Mode Latch Counter and Byte X Control 
CS Check Latches 
Repowering 

CARD FUNCTIONS AND LOCATIONS H-030 

For two CA4s, connect cable from the 
preceding CA4 Z2 connector. No cable 
connects to CA4 # 1. CA4 #2, if 
installed, from CA4 #1 Z2. 

P QR STU V 

Y5 

Z5 

(Card Side) 

Card 
Loc 

E4R2 

E4S2 

Y6 

.t-... ----- PA014 

••• -.----_ PA016 -t-..-----. PH101 

_ ...... ____ • PQ10l 

Z6 

ALD 
Page 

PR101 
PR102 
PR103 

PR104 

PR105 
PR106 

PS101 
PS102 
PS103 
PS104 

PS105 

PS,106 
PS107 

_ ......... __ IIIIIj~ PA015 

PA017 

6 

Denotes card location 

**E4 is the psuedo board lOcation for the type 4 
CA.' The actual board location is 01 A-A4 or 
01A-Bl. 

Function 

Intf B Bus Out Receivers Bits 0-3 
Intf BBus Out Receivers Bits 4-7 
Intf B 8uS Out Rcvr Bit Pand Tags Out 
Rcvr Op Out, Select Out 

'IntfB Tags Out Rcvr Adr Out, Cmd Out, 
Svc Out, and Supp Out 
Enable B Latch 
Intf B NSC Address Valid 

Imf B Bus-In Drivers Bits 0,1,2 
Intf 8 Bus-I,n Drivers Bits 3.4,5 
Intt B Bus-hl Drivers Bits 6,7,P 
Intf B Tag-ln:Drivers Op In, Adr In and 
Service In 
Intf BTag-ln Drivers Sel'ln,Req In, and 
Status In ' , 

, ' 

Select Out Relay Driver and Control Gating 
Bus-In Error Latch and Reset Generation 

0 0 C) 0 0 () 0 0 r) 0 0 0 '. ;:. ~y ". ' 
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INPUT AND OUTPUT INSTRUCTIONS 
The type 4 channel adapter relies on the 3705-80 control 
program to use input and output instructions to control 
data transfers. The control program initiates channel data 
and status transfers, and transfers data between the CA and 
the CCU with input and output instructions. 

Each input or output instruction addresses an external 
register. The input instructions gate the external register to 
CCU general registers via the CCU Inbus. Output instruc
tions gate CCU general registers to CA registers via the CCU 
Outbus. The 'I/O register address bus' is decoded in the 
type 4 CA. 

'Executing an Input or Output X'SO', X'S1', X'S2', X'S3', 
X'S4', X'S5', X'SS', X'SC', X'SD', X'SE', or X'SF' when 
the CA is actively handling a data or status transfer 
sequence causes an in/out check to occur; see H·380. 

Control Panel Access to CA Registers 
Type 4 CA registers X'SO' through X'6S' should be accessed 
from the control panel with Input or Output instructions 
only when either of the type 4 CA level 3 interrupts are 
pending. 

To ensure that this interrupt remains pending, the 3705-80 
should be in either Program Stop or Hard Stop mode before 
these instructions are executed from the control panel. 

If the_se conditions are not met, the following occurs: 
1. If the type 4 CA is in the process of a data or status 

transfer sequence and an Input or Output X'SO' through 
X'S6' or X'6C' through X'SF' is initiated from the con· 
trol panel, the type 4 CA hardware: 
a. Causes a type 4 CA level 1 interrupt request. 
b. Sets the type 4 CA In/Out instruction accept latch .. 
c. Gates X'OOOO' onto the CCU Inbus to be displayed 

in display B if the instruction is an Input. 
d. Does not recognize Output instructions. 

2. If the type 4 CA is not transferring data or status and a 
type 4 CA level 3 interrupt request is not pending, one 
of the following occurs: 
a. For Input X'60', X'S1', or X'66' instructions, either 

the instruction is executed without error or, if at the 
same time the instruction is being executed, the CA 
is being selected by the host processor channel, the 
CCU may sample inval id data from the type 4 CA. 
The data in display B should be considered invalid. 

b. For Output X'66' instructions, either the instruction 
is executed without error or, if at the same time the 
instruction is being executed, the type 4 CA is being 

.' .. 1--' r' ~ I .- 1- ,-'/ " 
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selected by the host processor channel, a type 4 CA 
channel bus in check and a type 4 CA level 1 
interrupt request may be set or a processor data 
check may be detected at the host processor. 

3. If the type 4 CA is in the process of presenting ESC 
status to a Test I/O issued to an ESC address, and an 
Input X'SO' through X'SS' or an Output X'S2' through 
X'SS' is executed, one of the following occur: 
a. The instruction executes without error. 
b. If at the same time any of these instructions are being 

executed, the type 4 CA is being selected by the host 
processor channel, either a type 4 channel bus in 
check, a type 4 CA local store, a level 1 interrupt 
request, or a processor data check may occur. 

Input and Output X'6], can be executed from the 3705-80 
control panel without causing an error. 

Loading Data Into the Extended Buffer From the 
Control Panel 
Simulate the following instructions from the control panel 
using the procedures on Page 1·140: 

Input X'SC' 
Output X'6C' 8000 (data in ADDRESS/DATA 

Input X'6D' 
Output X'6D' 

Output X'6D' 

1 
I 

Output X'6D' 
Input X'6C' 
Input X'SD' 

Input X'6D' 

1 
T 

Input X'6D' 

switches A·E) 
This steps the EB byte counter by 2. 
XXXX (data in ADDRESS/DATA 
switches A-E). This data is loaded into 
EB LS data buffers 2 and 3. 
Repeat the Output X'6D' for each two 
data bytes desired. The data in the 
ADDRESS/DATA switches may be 
changed. Do not perform another 
Input X'6D' until you have loaded the 
number of bytes desired. The 31st 
and 32nd data bytes are loaded into 
EB LS data buffers 0 and 1 (the EB 
byte counter goes from 11111 to 
00000). 
Resets EB byte counter. 
The first Input X'SD' transfers the 
31st and 32nd data bytes loaded from 
the control panel to the inbus. 
The second Input X'SD' transfers the 
first two data bytes loaded. Consec· 
utive Input X'SD's transfer the data 
bytes in the same sequence as they 
were loaded by consecutive 
Output X'SD's. 

I I t , , , , , 
------

," I- I' ,---- 1- t--, , , , ,,' , 

I/O Register Address Bus 
DCD 

E4F2 
PA10l 

I/O Reg Bus Bits 
o I 1 2 3 4 
OP Reg Bits 

1.4 0.1 0.2 0.3 1.0 
X 1 1 0 0 
X 1 1 0 0 

X 1 1 0 0 

X 1 1 0 0 
X 1 1 0 0 
X 1 1 0 0 
X 1 1 0 0 

X 1 1 0 0 
X 1 1 0 1 
X 1 1 0 1 
X 1 1 0 1 
X 1 1 0 1 

. _ { 1 for Input 
Op ~eg bit 1.4 - 0 for Output 

----~-

I I" I 
" '-- ,. 

60 Decode 

61 Decode 

62 Decode 

63 Decode 

64 Decode 

66 Decode 

66 Decode 

67 Decode 

67 Dec Raw 

6C Decode 

60 Decode 

6E Decode 

6F Decode 

CA Dec La 

CA Dec Hi 

5 6 7 
Decode 

1.1 1.2 1.3 

0 0 0 60 
0 0 1 61 

0 1 0 62 

0 1 1 63 
1 0 0 64 
1 0 1 65 
1 1 0 66 
1 1 1 67 
1 0 0 6C 
1 0 1 60 
1 1 0 6E 
1 1 1 6F 

I , I I 
" 

, ~, "' 

INPUT AND OUTPUT H-040 
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Input X'60' Instruction 
Input X'60' transfers the contents of the initial selection 
control register into a CCU general register. The 3705-80 
control program uses this instruction to determine the 
exact cause of a type 4 CA initial selection level 3 interrupt. 

An Output X'60' resets the initial selection control register 
and theL3 intertupt request resulting from the initial 
selection. 

The type 4 CA and type 1 CA Input X'60' instructions are 
identical. 

Input X'61' Instruc,tion 
Input X'61' transfers the contents of the initial selection 
address and command byte register into a CCU general 
register. ,During an initial selection sequence, a type 4 CA 
initial selection level 3 interrupt is requested, and the 
3705-80 control program must investigate the subchannel 
address and command causing the interrupt. Byte 0 is the 
address to which the command, in byte 1 was issued. 

The 3705-80 control program must store the address and 
command because the host processor can send the CA a 
new command before the 3705-80 control program has 
completed the previous one when in ESC mode. The 
3705-80 control program must also control the CA action 
for each command. 

An Output X'61' instruction has no effect on the channel 
adapter. 

The type 4 CA and type 1 CA Input X'61' instructions are 
identical. 

o 

Initial Selection Control Register 

0.0 0.7 

60 ___ D_ec_o_de __________ ---ir-- 0.0 

Input 60 I 
r-----~--------X 

0.7 
Gate Input Data on Inbus 

(Not) Inhibit Service 1/0 

61 Decode 

Gate Input Data on Inbus 

A 

"-
PF101 

E4M2 PD106 

0.0 0.1 

0.0 

PF106 

0.2 

I CCU Inbus 

Bit Logic Function 
Page 

0.0 PE102 Input Initial Selection State· 
0.1 PC105 Input Initial Interface Disconnect 
0.2 PC105 Input Initial Selective Reset 
0.3 PE102 Input Initial Chan Bus Out Check 
0.4 0 
0.5 PE102 Input Stack Initial 
0.6 PF103 NSC Status Cleared 
0.7 PC105 Input System Reset 

·Normal Initial Selective 

Initial Selection Address and Command Byte Register 
ISACR 

Address Byte 

0.3 0.4 0.5 
Commal)d Byte 

1.2 1.3 1 .4 1 .5 0.6 0.7 11.0 1.1 1.6 1.7 

1.7 

Input 61 I 
~----~~~------------- X 

I CCU Inbus 

()', 
",' () 0_, 

, j, o C) o 

INPUT X'60' INSTRUCTION 
INPUT X'61' INSTRUCTION 
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Output X'62' Instruction 
This instruction initiates inbound and outbound data trans
fers and status presentations. The 3705-80 control program 
uses this instruction to control CA4 action and, when not in 
EB or CS mode, to specify the number of bytes of data to 
transfer across the channel interface on a channel data transfer. 

Non-EB/CS Mode EB or CS Mode 

Byte Bits SYN Bits 
Count 1.5 1.6 1.7 Chars 1.6 1.7 

1 0 0 1 1 0 1 
2 0 1 0 2 1 0 
3 0 1 1 3 1 1 
4 X 0 0 4 0 0 

X This bit may be on or off for a byte count of four. 

Summary of Output X'62' bit definitions and ALD locations 

Card ALD 
Bit LOC Page Function 

0.0* E4L2 PE103 1 - set; 0 - rst outbound transfer 

0.1 * E4L2 PE103 1 - set; 0 - rst inbound transfer 

0.2* E4L2 PE103 1 = set; 0 = rst ESC status transfer 

0.3* E4L2 PE103 1 = set; 0 = rst NSC channel end status 

0.4* E4L2 PE103 1 = set; 0 = rst NSC final status transfer 

E4K2 PF103 Set NSC active 

0.5 E4K2 PF103 Reset NSC status cleared 
E4G2 PM103 Reset force initial selection L3 interrupt 
E4L2 PE102 Reset initial channel bus out check 
E4L2 PE102 Reset stacked initial 
E4L2 PE102 Reset initial selection state 
E4L2 PE102 Reset Unit Check L3 interrupt 
E4N2 PC105 Reset initial selection interface disconnect 
E4N2 PC105 Reset initial selection selective reset 

0.6 E4K2 PF104 Reset monitor for 2848 ETX 
E4K2 PF104 Reset monitor for circle B 
E4L2 PE106 Reset OX TIO ready 
E4L2 PE105 Reset service channel bus-out check 
E4L2 PE105 Reset service status stack 
E4N2 PC104 Reset suppressible status 
E4N2 PC105 Reset service selective reset 
E4N2 PC105 Reset svc stop or disconnect 
E4N2 PC104 Reset suppress status stack 

0.7 E4H2 PL102 Resets EB Mode 
E4E2 - .PQ104. nesets CS Mode' 

1.0 E4K2 PF104 Set monitor for circle B 

1.1 -- -- This bit ignored 

1.2 E4K2 PF104 Set Monitor for 2848 ETX 

1.3 E4N2 PC104 Set suppressible status 

1.4 E4L2 PE106 Set OX TIO ready 

1.5 E4G2 PM102 Set Priority Outbound Data Xfer Seq 

1.6 E4L2 PE104 Byte count 2 } 
PE104 . 1 Non-EB/CS Mode 

1.7 E4L2 Byte count 

*Any of these bits with 'Sample 62' set Initiate Service, E4L2, PE014 

( 

} 
EB or CS Mode-numb~r 
of SYN characters 

( ( , 
~, 

I ... 

Outbound 
Transfer 

Outbus Bit 0.0 r-0 
1 )------r-----------I~~ ~ 

Inbound 

. 01 T~rrt LOutbus Bit . ~ 
PH 10 .. --... 
~ 

ESC Status 

T~l9r Outbus Bit 0.2 , 
3 )------+---.. PH 11 .. --... 

L--

NSC Final 

---------------- -

1- I ,~ 
~- ,- , I ,- ~ .. ,--

""., "'. , 
" " " " " '- '-

CCU General Register Format 

0.0 J 0.1 1 0.21 0.3 0.4 0.51 0.61 0.7 11.0 1.1 I 1.2 J 1.31 1.4 1 1.5 11.6 1 1.7 

~-;-~---}~ 9~--~-~-~~ ~~1 

3 

UC L3 INT 
r--

FL 

'---

Init Sel 

~t-------.---______ 

PE102 

Program 
Interrupt 
Request 

~ 

'----
Svc Ch 

'--

Byte 
Count 2 

'---+----~.'PHI 

~ 

Set OX 

~-------

J- I 
,~ " 

See the chart on 
this page for the 
byte count com
binations for non· 
EB mode. 

Outbus Status 

5 )-___ B_it_0_._4~~~~~~~T:~rt 
I n,!!..Q!. sc 

Busout TIO Rea dy 
C~ FL 

'----

~ "-

~ Sample 62 
4A1 IL..--+--_---i 

NSC CE 
Outbus 

4 ""0.3 S~11 

~ 
'--

NSC Active 
5 Outbus Bit 0.4 

I FL 
+-"-""7:"':"'=-:-:-:-:::::--:::-:--:::-:----.-1. A 

(Not) NSC Status Cleared J 

~-~ 

62 Decode. 

Diag 
Force L3 

~ 

'--L--

CS 
Proceed 

~ 

Sample Output Data Sample Output 62 CS Mode 
A r--

(Not) Inhibit Service 1/0 FL 

~ =lOR 

EB Mode 
15 'F"L 

Init Select 
Selective 
Reset 

'F"L 

'---

Initial 
Selection 
State 

't=L 

'--

Stacked 
Initial 
7L 

'---

Init Ch 
BO Ck 

"FL 

-
NSC STAT 
Cleared 

1 
Resets non-EB/CS 
byte transfer 
counter-t-'E 1 04 

I 
Resets E BICS 
address 
counter PL103 

:::::I OR 

~ o .... -u-tb-o-u-nd---~~· 
9 ·Transfer..---

10r-__ ~I~nb~0~u~n~d~T~ra~n~s~fe~r 

ESC Status Transfer 
11~-----------~ 

NSC Final Status Transfer 
12r---~~~~~------~ 

NSC CE Status 
13~---~~~~----------1L---

FL 
Outbus Bit 1.4 IA 

FL 

~ 

'--LL- Data Svc Rst I 

"---i A 
I--

Service 
Status 
Stacked 

FL 

Suppress 
Status 

S~ 
FL 

L.

Service 
Selective 
Reset 

~ 

--
Svc stop 
or Disconnect 

'F'L 

Set 
Initiate 
Service 

FL 

Suppress iblE 

IA Outbus Bit 1.3 
8 L-

I 

Output Bit 1.0 
61--~~---;'-----i 

IA 
'--

Status 

FL 

-

Suppress 
Out Mon 
r--

FL 

----
Cir B 
Lt 

FL 

'--

2848 
ETX Lt 

JA FL 
~'_~C~C~U~0~u~t~b~US~B~it_l~.~2~ ___ ~lI~~ l?} 

L 

~ 

Priority 
Service Ou 

IA FL 
14~---L-J. 

'--

itor 

" 
-, 
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Input X'62' Instruction 
This instruction transfers the contents of the data/status 
control register into a CCU general register. The 3705-80 
control program uses this instruction to determine the 
exact cause of a type 4 CA data/status level 3 interrupt. 
The type 4 CA and type 1 CA Input X'62' instructions 
are identical. 

0.0 

Non-EBteS mode 

Count transferred to the CCU 

62 Decode -
~--------------~~ 
Gate Input Data or Inbus TTTTTTTTTTTTT 
(Not) InhibitSvc I/O 

A r-------X-x-x-x-x-x-x-x-x-x-x-x-. x---x 
1-
PF10l 

Command Chaining (PF104) UI ~ ~ BY" Co""' 'No"-EB ~'" 'PE1041 

Service Status Stack (PE 105) or Suppressible Status Stacked (PC104) - SAe 8-301. 

.~ .' 
n, r", ,0 r~ r~ 0 "'--) 

I 
\. ./ " / ",j \J '----

Suppress Out (PF104) 

Service Selective Reset (PC10S)' 

Service Channel BO Check (PE105) 

Program Interrupt Request (PG102) 

Suppress Out Monitor Interrupt (PG102) 

Service Stop or Disconnect (PC105) 

NSC Final Status Transfer (PE103) 

NSC CE Status Transfer (PE 1 03) 

ESC Status Transfer (PE103) 

Inbound Transfer (PE103) 

Outbound Transfer (PE103) 

0 (-~ ('J 
\"j \,,- / ',--/ 

(') r-~ ,0 ( Y \---j \., ~j 

INPUT X '62' INSTRUCTION H-070 

/"',",, ("" ~, () 0 0, I' 
~) .j} \,--y' '\._y/ ',--
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Output and Input X'63' Instructions 
The 3705-80 control program uses the Output X'63' instruc
tion to load the subchannel address (byte 0) and ESC status 
byte (byte J) into the non-EB/CS local store buffer. The 
CA identifies itself to the channel by gating byte 0 onto the 
channel bus in, during the address transfer and gates byte 1 
onto the channel bus in to transfer the ESC status to the 
host processor. (NSC address and status take a different 
path, see page 8-170.) 

The 3705-80 control program must ensure that the correct 
address and status bytes are stored in the register. Other
wise, incorrect channel operation occurs. 

Gate Outbus Thru Assemb 

" " ... ... 

With the Input X'63' instruction, the 3705-80 control pro
gram can determine the last subchannel address provided to 
the host processor. The level 3 interrupt request latch 
should be set for this instruction to execute. 

The type 4 CA and type 1 CA Output X'63' and Input 
X'63' instructions are identical. 

Sample 
Output 63 

r----------------------------------------------------x 
0.0 I 

T2 Time TO Time 
Transfer Address Byte ESC Status Byte 

Write Into LS 0 

PF102 

t--___ -i_--,PB106 DsJ,p. l3.rti!:( "'f~& 1 : 

... 

1.7 

r---------------~---------------

Input 63 

Sel Addr and Status 

0.0 Non-EB 
Write Into LS 1 

Gate Local Store on Inbus 

I 
I 
I 
I 

I Local Store 

I 
I 

1.7 

r-------------------------------------------------------X , CCUlnbus • 

PD107 

I ... , 

CCU Outbus Bit Definitions 

Bits Definition 

0.0-0.7 Subchannel address 
1.0 Attention 
1 .1 Status modifier (SM) 
1.2 Control unit end (CUE) 
1.3 Busy 
1.4 Channel end (CE) 
1.5 Device end (DE) 
1.6 Unit check (UC) 
1.7 Unit exception (UE) 

, t 
" ... 

, 
"" 

OUTPUT AND INPUT X'63' 
INSTRUCTIONS 

( 

H-080 
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Output and Input X'64' Instruction 

D 
Output X'64' instruction loads non-EB/CS data buffer 
byte 1 and non-EB/CS data buffer byte 2 with the first two 
data bytes to be transferred across the channel to the host 
processor. These two data bytes are transferred to the host 
processor one byte at a time during an outbound data 
transfer. 

The type 4 CA and type 1 CA Output X'64' instructions 
are identical. 

D 
Sample Output 64 

Sample 
64 

II 
Input X'64' transfers into a CCU general register the two 
data bytes that were received from the channel and stored 
in non-EB/CS data buffer byte 1 and non-EB/CS data buf
fer byte 2. 

The type 4 CA and type 1 CA Input X'64' instructions are 
identical. 

FL 
Gate Outbus Thru Assemb 

T2 Time 

II 
Sample Output 65 

fJ 

PF102 
Sample 65 

FL 

PF102 Sel Data 1 and 2 

Sel Data 3 and 4 

0.0 

PB106 -'-j ;,rl~ffl:' 1',\,jJ!"e~:; 5\,lP 

Write Into LS 0 

Data Buffer Byte 1 

Data Buffer Byte 3 

0.0 Non-EB 

Write Into LS 1 

I 
X • 
: 
I 
I 
I 

I 
I 
I 

Input 64 I 
Gate Local Store on Inbus 

Input 65 OR ~----------------------------~--------------------~~X 

CCU Outbus • 
1.7 

[~r· 5td!V~ ~·"t~ 

Data Buffer Byte 2 

Data Buffer Byte 4 

Local Store 1.7 

-... ...:.--~~---------------------< .... -I I CCU Inbus .. . ........ --~.~ 
Output and Input X'6S' Instruction 

II 
Output X'65' instruction loads non-EB/CS data buffer 
byte 3 and non-EB/CS data buffer byte 4 with the second 
two bytes to be transferred across the channel to the host 
processor. These two data bytes are transferred to the host 
processor one byte at a time during an outbound data 
transfer. 

The type 4 CA and type 1 CA Output X'65' instructions 
are identical. 

:0 () ,,---j 
(1\ 
~j 

II 
Input X'65' transfers into a CCU general register .and the 
two data bytes that were received from the channel and 
stored in non-EB/CS data buffer byte 3 and non-EB/CS 
data buffer byte 4. 

The type 4 CA and type 1 CA Input X'65' instructions are 
identical. 

~) ( ". " 

("'~ 
\.;J 

PD107 

(' :' rj) 
"'--' 

OUTPUT AND INPUT X '54' INSTRUCTIONS 
OUTPUT AND INPUT X'SS'· INSTRUCTIONS A-090 

( -... 
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Output X'66' Instruction 
The Output X'SS' instruction loads the final status byte to 
be presented to the channel into the NSC Status Byte 
Register. Output X'SS' bit 0.4=1 sets NSC Long Busy. 
(See PF 103). 

The type 4 CA and the type 1 CA Output X'SS' instructions are identical. 

LOGIC REFERENCE PG101, PD108 

Sample 66 I 
~~~~~---------------------------------------x 

66 Decode _ 
~----------------~' 
(Notl Inhibit Service I/O 

A 
Sample Output Data 

-
PF101 

Input X'66' Instruction 
The Input X'SS' instruction transfers the contents of the 
NSC status byte register into a CCU general register and 
forces byte 1, bits 0-7 to zeros. This instruction should be 
used only for diagnostic purposes and should not be used 
when the CA is on-line with an interface enabled. 

The type 4 CA and type 1 CA Input X'SS' instructions are 
identical. 

66 Decode 

II (CCU Outbus Bit 0.4 and Output X'62'I 

1.0 

NSC Status Byte Register 

0.0 

0.0 

(Notllnhibit Service I/O 
A 

Input 66 
~~~~---------------------------------X 

I Gate Input Data on Inbus 

PF101 

CCU Outbus 4 

1.7 

0.7 

0.7 

CCU Inbus 

NSC STATUS BYTE REGISTER BIT DEFINITIONS 

Bit 0.0 - Attention 

Bit 0.1 - Status Modifier 

Bit 0.2-0 

Bit 0.3- 0 

Bit 0.4 - Channel End (CEI 

Bit 0.5 - Device End (DEI 

Bit 0.6 - Unit Check (UCI 

Bit 0.7 - Unit Exception (UEI 

1 t ,-
" " " 

OUTPUT X'66' INSTRUCTION H- ~." 00 
INPUT X'66' INSTRUCTION '. 



Input X'67' Instruction 
The Input X'67' transfers the error condition register 
(H-380) and the hardware address of the NSC channel 
interface address to the CCU. 

Summary of Inbus bits during Input X'6T: 

Bit 

0.0-0.7 
0.0-0.7 

1.0 
1.1 
1.2 

1.3 
1.4 
1.5 

1.6-1.7 

Card 
Loc. 

E4P2 
E4P2 

E4Q2 
E4K2 
E4K2 

E4K2 
E4K2 
E4K2 

E4K2 

0) 
'--,)I 

Logic 
Page Function 

PB104 NSC hardware address intf A 
PBm7 NSC hardware address intf B 

PH107 Chan bus in error 
PF105 Invalid 1/0 Op 
PF105 CCU outbus check 

PF105 Local store parity check 
PF104 CA enabled 
PF104 NSC address active 

PAlOS 00 - Type 4 CA f# 1 selected 
01 - Type 4 CA 2 selected 

67 Decode 

(Not) Inhibit Svc 10 

Gate I nput Data 

• • • 
EB/CS LS parity error 
Non-EB/CS LS 0 parity error 
Non-EB/CS LS 1 parity error 

PF10l 

A 
Input 67 

Enable Intf Adr 

CA Enable 

NSC Active 

CCU Outbus Ck 

LS Parity Ck 

Invalid lOOp 

Channel Bus In Error 
IIntf A or Intf B) 

.-.-
A 

~ 

A 

~ 

A 

~ 

A 

~ 

A 

~ 

A 

'--

A 

() 

(Gate Enabled interface 
address to Inbus - byte 0) 

CA Enabled (bit 1.4) 

NSC Address Active (bit 1.5) 

CCU Outbus Ck (bit 1.2) 

Local Store Parity Ck (bit 1.3) 

Invalid lOOp (bit 1.1) 

Chan Bus In Error (bit 1.0) 

/r"~ 
\,j} 

0\ 
"",,? 

/'!-":,I 
"'-_./ 

INPUT X'67' INSTRUCTION H-110 

67 Decode 

A 
Input Gate 

PAlOS 

~ 

S17 S16 A 
Input 67 CA41D (bit 1.6) 

Tie Up 
N 

Jumper for CA4 # 1 
and CA4 #2 

'---

A 
Input 67 CA4 ID (bit 1.7) 

T17 T16 
Tie Up 0 N 

Jumper for CA4 # 1 
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Output X'67' Instruction 
The Output X'6]' instruction sets or resets the various con
trol latches. The 3705-80 control program must execute an 
Output X'6]' instruction to enable the CA interface before 
the CA can transfer data to or from the channel. 

Selection Between Multiple Type 4 CAs 
This instruction selects the CA4 specified by CCU outbus 
bits 0.5, 0.6, and 0.7 and resets the 'selected latch' on the 
CA4 not specified; therefore both CA4s cannot be selected 
at the same time. This instruction is then performed in the 
selected CA4. Outbus bit 0.5 must not be a one for sub
sequent Output X'6]' instructions unless the non-selected 
CA4 is to be selected. 

The control program can execute this instruction to the 
non-selected CA4 (bits 0.6, 0.7) by setting outbus bit 0.3 to 
one. The status of each CA4's 'selected latch' is not changed 
but the Output X'67' instruction is performed in the non
selected CA4 (to request a "program requested interrupt" 
for example). Bits 0.3 and 0.5 are mutually exclusive and 
both should never be on during the same output X'6]' 
instruction. 

Priming L3 Interrupt Priority Selection 
An Output X'6]' instruction, with all outbus bits zero, 
primes the CA4 priority selection circuit in the selected CA4 
and forces a diagnostic data/status interrupt if appropriate. 

Summary of Outbus bits during Output X'67' 

Card ALD 
Bit Loc. Page Function 

0.0 E4G2 PM 103 Diagnostic force initial selection interrupt 

0.1 E4E2 pal 04 Diagnostic force byte transfer cycle steal 
mode 

0.2 -- -- Not U.ed 

0.3 E4F2 PA108 Perform Output X'67' on CA4 specified 
by bits 0.6 and 0.7 

0.4 E402 PH107 Diagnostic reset 

O.S E4F2 PA108 0= Leave current CA4 selected 
l=Select CA4 specified by bits 0.6 
and 0.7 

0.6, E4F2 PAlOS 00 = Select CA4 #1 
0.7 _ Ql. = Select CA4 #2 

". 

1.0 E4T2 PG102 Set suppress out monitor int 

1.1 E4T2 PG102 Set request program interrupt 

1.2 E4K2 PF10S Reset inval id 1/0 Op 
PF10S Reset local store parity check 
PF10S Reset CCU outbus check 
PH107 Reset channel bus in error 

linterface Al 
PS107 Reset channel bus in error 

(interface BI 
PL103 Reset bid level 1 EB check 

E4E2 palOS Reset CS outbus check 
palOS Resvt CS inbus check 
palOS Reset CS address exception 
P010S Reset CS adbus check 

1.3 E4N2 PC106 Reset 'system reset' or 'NSC' 

1.4 E4P2 PB103 Requell interface enable 

1.S E4T2 PG102 Set ESC mode enable 

1.6 E4T2 PG102 Reset ESC active 

1.7 E4P2 PG103 Reset interface enable 

• ... I I 

67 Dec Raw ~~ 
Sample Output Data 

A 
Out 67 for Auto Sel 

Initialized Outbus Reg O.S 

M"1Os 

= Outbus Reg 0.6 r----
Outbus R 

0.6 O. 
eq 
7 

Selec 
CA4 

S17 S16 

& Tied Up 
OE 

o 
o 

o 
1 

1 
2 

-Jumper for 
CA4 #1 and #2 

PAlOS 

~ Outbus ReI! 0.7 .---. 

T17~ Tied Up 0 
Jumper for 
CA4#1 

Outbus Reg 0.3 

A OR 1 N 
Initialized 

PA10S 

Outbus Reg 0.5 

-n A Reset System Reset or NSC 
Outbus Bit 1.3 

PC106 

Outbus Reg 0.1 

" , 

Sets the 'Select L T' 
~ in the selected CA4 

A 
··?::~ti~i~li~r:::~· 

r-- ____ 

Outbus Reg O.S r-
Out 67 for Auto Sel 

A 
(Not Selected CA4) 

~ .. ::::{::::::::ii:iiii:iit::::::: .. 
......-

Resets the 'Select L T' 
in the non-selected CA4 

1 

67 Dec Raw r---
Not CCU Reg Adr Bus Bit 0 

A 

A J ~ OR 

Sample 67 

r-- Diag 
Reset CCU Outbus Bit 0.4 

A I---
(Not) Req Intf Enab 

Lq PH107 

Sup 
Out Mon 

CCU Outbus Bit 1.0 tjA FL -
~2 

Req 
Pgm Int 

CCU Outbus Bit 1.1 '=fA 
FL 

-
CCU Outbus Bit 1.2 

~ 

J A (Not) Req Intf Enab Step CS Byte Counter 
L...- OR 

0....-

PQ104 

{' ( 
" " 

(Not) Req Enab Intf ~ 
Reset Init 

A Serv Cycle 

~~ 

Prime Priority 
Selection Select Lt Out 67 for Auto Sel 

Selected Lt 
2 A FL CCU Outbus Equals Zero =t FL 

Y3 
'-

..r-
~ BfR -L PM103 ---- T2 Repowered 

Gate Input 77 Repower J A 

Outbus Reg 0.0 
Diag Force L3 

(Not) Req Enab Intf FL 
Sample Output Data ~ A 
(Not) Inhibit Svc 10 

A 
Sample 67 

67 Decode 
""'-

mol ~3 

Req 
Intf Enab 

FL~ A 
Chi Bus CCU Outbus Bit 1.4 
In Error '-
r--

FL tj: K CCU Outbus Bit 1.7 CS Outbus Ck 

PB103 ~ 
PH107 

.r-PS107 ESC 
Mode Enab JA 

CCU 
tjA 

FL PQ105 
BOCk CCU Outbus Bit 1.S 
r-- '--FL CS Inbus Ck 

K ~2 FL 

-PF10S Rst ESC Active 
JA CCU Outbus Bit 1.6 A 

PQ105 
LS PG102 
Parity CK 

CS Addr Excep r-- Bid~Ck 

~ FL 

H: FL . r-- --
r--I,A JA 

PF10S 
PL103 PQ10E 

Inval 
lOOp CS Adbus Ck - ~ FL 

r-- .....---
I A JA 

PF105 PQ105 

OUTPUT X'67' INSTRUCTION H-120 



Input X'6C' Instruction 

(Type 4 CA Extended Buffer/Cycle Steal Mode Control 
Register) 
The Input X'SC' instruction transfers to a specified CCU 
general register the states of the 'extended buffer mode' 
latch, 'cycle steal'mode' latch, 'character-monitor control' 
latches, 'OLE remember' latch,and the byte count of the 
data transferred in extended byte or cycle steal mode_ 

The Input X'SC' instruction resets the EB/CS local store 
address counter to address 0, then loads In register byte 0 
with data byte 0 from EB/CS local store ~ddress 0_ The 
'step EB address counter' pulse advances the EB/CS local 
store address counter to 1 and then loads In register byte 1 
with data byte 1 from that address_ The EB/CS local store 
address counter then advances to address 2 so that the first 
Input X'SO' can continue loading the In register from 
sequential addresses. The data is buffered in the I n register 
until the next Input X'SO' transfers it to a specified CCU 
general register. 

Each byte of data from the EB/CS local store is parity 
checked and a parity error forces a level 1 interrupt. 

Summary of CCU Inbusbits during Input X'6C' 

Bit Function 

0.0 E4H2 PL102 Extended Buffer Mode 
0.1 E4E2 PQ104 Cycle Steal Mode 
0.2 0 
0.3 0 
0.4 E4H2 PL105 SYN monitor control latch 
0.5 E4H2 PL101 DLE remember latch 
0.6 E4H2 P·L 101 USASC" monitor control latch 
0.7 E4H2 PL101 EBCDIC monitor control latch 

1.0 0 
1.1 0 
1.2 E4J2 PK103 Transferred byte count-bit 32 
1.3 E4J2 PK103 Transferred byte count-bit 16 
1.4 E4J2 PK103 Transferred byte count-bit 8 
1.5 E4J. PK103 Transferred byte count-bit 4 
1.6 E4J2 PK103 Transferred byte count-bit 2 
1.7 E4J2 PK103 byte count-bit 1 

1.0 E4D2 PP104 Transferred byte count-bit 128 
1.1 E4D2 PP104 Transferred byte count-bit 64 
1'.2 E4D2 PP104 Transferred byte count-bit 32 
1.3 E4D2 PP104 Transferred byte count-bit 16 
1.4 E4D2 PP104 Transferred byte count-bit 8 

EB Mode 

CS Mode 

1.5. E4D2 PP104. Transferred byte count-bit 4 (All zeros = 256) 
1.6 E4D2 PP104 Transferred byte count-bit 2 
1.7 E4D2 PP104 Transferred byte count-bit 1 

o 

Req Enab Intf 

'nitiate Service Cycle 

6C Decode 
Req Enablnt! Gate Input Data 

Initiate Service Cycle 

PL102 

1---.---.----------------.-----.-------

Service In Lt 

Service Out A 

IN 6C EB or CS 

Initiate Service Cycle 

A Increment Counter 

PCl03 

In Reg Fetch 

From EB LS 
Adr Counter 

count 16 

countS 

cou nl 4 

cuunt 2 

count 1 

EB Counwr 
Bulf!'r 

(count 32) 

PK103 

OR Set EB Ctr Buffe, 

P1102 

IN 6C or In Reg Fetch 
IN 60 EB 
OUT 0 EB or CS Buffer 

IN 6E CS 
IN 6F CS CS Byte Count ,128 

PQ103 

Inpl)'t EB count 32 (bit 1 21 

CS Byte 
Count 64 

CS Byte 
Count 32 

CS Byte 
Count 16 

~.~PUl EB count 16 (bit 1.3) CS Byte 

---- --L::J ,;;C""o::.,un-,t.:cS __ +-+--l 

PL103 

tore 
OR 

CS Byte 
Inp~t EB count 8 (blt~.!.... c:::o::,:u::,:n"-.t.,:4 __ -+---l---l 

Input EB count 2 (bit 1.6) ------

Input EB count 1 (bIt 1.7) 

CS Byte 
Count 2 

CS Byte 
Count 1 

Set In Reg Byte 0 

Extended Set In Reg Byte I 
(start EB Clock I Buffer 

Clock Step EB Addr Cntr ORed 
CIrcuit 

7}-____ ~I~N~6C~E~B~ __ ~ 
11.,.1 CS Byt. entr 

Set In Reg Byt. 0 -.----fJ\.-
IN RegO.O ~ 

(Not) Gate Chnl BO to LS 

PL103 OR 

PQ102 

Rst EB Addr Cntr 

Extended 
Buffer Local 

~ RSI CS Byte Cnlr Store (data 
~ buffer) 9 X 32 

Select LS EB 01A-E4J2 
2~~~~~~----------------~;::::;==~PK102 

o 7.P 
LS Bits 0-7. P 

o 

L.::.Se:..:t.,:IN..:..:..:R:::;eg~B~yc:.te::...:...l ----/5 
PK104 

PL103 

(See Page H-290 for 
the timings of these pulses.) 

Set I N Reg Byte 0 

Set IN Reg Byte 1 

INPUT X'6C' INSTRUCTION H-130 

CS Inputs to Inbus 1.0 

CS Inputs to Inbus 1.1 

CS Inputs to Inbus 1.2 

CS Inputs to Inbus 1.3 

CS Inputs to Inbus 1.4 

CS Inputs to Inbus 1.5 

CS Inputs to Inbus 1.6 

CS Inputs to I"bus 1.7 

PPHl4 
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Output X'6C'Instruction 

(Type 4 CA Extended Buffer/Cycle Steal Mode Control 
Register) 

f ... 

The Output X'6C' instruction sets or resets the 'EB mode' 
latch, the 'CS mode' latch, and various character-monitor 
or remember control latches. When outbus bit 0.0 is a one, 
the CA4 sets the 'EB mode' latch, inhibits any set of the 
'CS mode' latch, and resets the 'CS mode' latch if it was on. 
This instruction also sets the EB and CS byte count registers 
with the number of bytes to be transferred during a data 
transfer and resets the EB local store address counter and 
CS byte counter to O. 

Summary of CCU Outbus bits during Output X'6C' 

0.1 E4E2 PQ104 1 = Set, 0 = Reset·cycle steal mode 
0.2 0 
0.3 0 
0.4 E4H2 PL105 1 = Set, 0 = Reset SYN monitor control 

latch 
0.5 E4H2 PL10l 1 = Set, 0 = Reset OLE remember latch 
0:6 E4H2 PL10l 1 = Set, 0= Reset USASCII monitor 

control latch 
0.7 E4H2 PL1bl 1 = Set, 0 = Reset EBCDIC monitor 

control latch 

1.0 0 
1.1 0 
1.2 0 
1.3 E4J2 PK103 Requested byte cOunt-bit 16 
1.4 E4J2 PK103 Requested byte count·biy 8 
1.5 E4J2 PK103 Requested byte count-bit 4 
1.6 E4J2 PK103 Requested byte count-bit 2 
1.7 E4J2 PK103 Requested byte count-bit 1 

LO E4D2 PP102 Requested byte count-bit 128 
1.1 E4D2 PP102 Requested byte count·bit 64 
1.2 E4D2 PP102 Requested byte count-bit 32 
1.3 E4D2 PP102 Requested byte count-bit 16 
1.4 E4D2 PP102 Requested byte count-bit 8 
1.5 E4D2 PP102 Requested b.yte count-bit 4 
1.6 E4D2 PPl02 Requested byte count-bit 2 
1.7 E4D2 PP102 Requested byte count-bit 1 

( t t , ( t t f ,- c ( 
"" ~<." ""~ ~ ""- " " " " " '""-

6C Decode 

Sample Output Data Repower Out 6C 
A 

Req Enab Intf 

Initiate Service Cycle EB Mode 

FL PL102 
Outbu5 Reg 0_0 

e-----1 N I-__ ----I--~ 

CS Mode 

FL 

Outbus Reg 0.1 

L-___ -+ ________ ~ A 

PQ104 

Mon SYN 

Outbus Reg 0.4 
FL 

EB Mode 

OLE 
Outbus Reg 0.5 FL 

CS Mode 

Outbus Reg 0.6 FL 

EBCDIC 

FL 
Outbus Reg 0.7 

PL10l 

LS Write 
Gate Set CCU Outbus Reg 

FL CCU Outbus 
X 

PL103 

I ,- I ,~' ,--
" "'1- "' ... " "-

Outbus Reg 1 0 

/ 

Out bus Reg 1 .1 

V 

Outbus Reg 1.2 

V 

Outbus Reg 1.3 
V 

Outbus Reg 1.4 

V 

Outbus Reg 1.5 
V 

Outbus Reg 1.6 

/ 

Outbus Reg 1.7 

/ 

Out 62 

Outbus 
Reg 

0.0 

D 
0.7 
O.P 

1.0 
1.7 
1.P 

, PM10l 

• :nterlock 

'" 
-, 

£ 4-
" '- .... 

Out 6C Repower 

AR ..0 PP105 

EB Byte Count 
Register 

1 (Bit 16) 

~ 

'-----

1 (Bit 8) -
PH 

-
1 (Bit 4) .---

PH 

'-----

1 (Bit 2) .---
PH 

'-----

1 (Bit 1) 
~ 

PH -
---PK103 

Allow Rst CS Byte Cntr 
OR 

I 
" 

-------------

r I-
"- " 

CS Byte Count 
Register 

(Bit 128) 
,...--
PH 

----
(Bit 64) -

PH 

----
(Bit 32) 
~ 

PH 

-
(Bit 16) 
r--
PH 

----
(Bit 8) 
,...--
PH 

'--

(Bit 4) -
PH 

-
(Bit 2) -

PH 

-
(Bit 1) 
r---
PH 

'-
"---

Resset 

C~LT 

FL 
IN 6C EB I OR 

t" I I-
" " '-. 

Reset CS Byte Cntr 

PL103 

IP~ ~ R~ EB Add, C." 

-
Reset Count PQ102 

R~ 

-B----- FL 
N 

RST 
'--

PL104 

OUTPUT-X'6C'INSTRUCTION H-140 

I ,-



Input X'6D' Instruction 

(Type 4 CA Extended BufferlCycle Steal Mode Data Buffer 
Bytes) . 

The 3705-80 control program uses the Input X'6D' instruc
tion to transfer data to a specified CCU general register 
from the I n register and then to reload the I n register with 
data from the EB/CS local store data buffer. 

The Input X'6C' instruction loads the In register with two 
data bytes from EB/CS local store data buffer addresses 0 
and 1. After a one cycle delay, the first Input X'6D' 
instruction transfers these to a specified CCU general regis
ter. The EB clock then loads In register byte 0 with data 
byte 0 from the next sequential EB/CS local store address. 
The EB clock increments the EB/CS local store address and 
then loads In register byte 1 with data byte 1 from the 
incremented address. The EB clock increments the address 
to the next sequential address. The I n register buffers these 
two data bytes until the next Input X'6D' transfers them to 
the CCU. Sixteen Input X'6D' instructions are required to 
transfer the entire EB/CS local store data buffer. The 
3705-80 control program must allow a delay of at least one 
cycle between successive Input X'6D' instructions to give 
the CA4 hardware enough time to load the In register (see 
H-290). 

Each Input X'6D' loads the In register with two data bytes. 
If an inbound-data transfer sends an odd number of bytes, 
the last data character and the contents of the next EB/CS 
local store address will be loaded into the In register. The 
3705-80 control program uses the transferred byte count to 
know that the last data byte was not part of this data 
transfer. 

Each byte of data from the EB/CS local store is parity 
checked and a parity·error forces a level 1 interrupt. 

Summary of CCU Inbus bits during Input X'60' 

Card ALO 
Bit Loc Page Function 

0.0 E4J2 PK104 EB data buffer even byte-bit 0 
0.1 E4J2 PK104 EB data buffer even byte-bit 1 
0.2 E4J2 PK104 EB data buffer even byte-bit 2 
0.3 E4J2 PK104 EB data buffer even byte-bit 3 
0.4 E4J2 PK104 EB data buffer even byte-bit 4 
0.5 E4J2 PK104 EB data buffer even byte-bit 5 
O.~ E4J2 PK104 EB data buffer even byte-bit 6 
0.7 E4J2 PK104 EB data buffer even byte-bit 7 

1.0 E4J2 PK104 EB data buffer odd byte-bit 0 
1.1 E4J2 PK104 EB data buffer odd byte-bit 1 
1.2 E4J2 PK104 EB data buffer odd byte-bit 2 
1.3 E4J2' PK104 EB data buffer odd byte-bit 3 
1.4 E4J2 PK104 EB data buffer odd byte-bit 4 
1.5 E4J2 PK104 EB data buffer odd byte-bit 5 
1.6 E4J2 PK104 EB data buffer odd byte-bit 6 
1.7 E4J2 PK104 EB data buffer odd byte-bit 7 

60 Decode 
Gate Input Data 
EB Mode A 

r--

Req Enab Intf PL102 

Initiate Service Cycle A ~ 
0 

IN Reg 0.0 

/ PH 

1 IN Reg 0.1 

PH 

2 IN Reg 0.2 

PH 

3 
IN Reg 0.3 

PH 

4 IN Reg 0.4 

PH 

5 
IN Reg 0.5 

V PH 

6 
IN Reg 0.6 

V PH 

7 
IN Reg 0.7 

V PH 

2 

PK104 

Set In Reg Byte 0 

INPUT X'60' INSTRUCTION H-150 
G CS ate Data to I nbus 

I Bid L1 Gate CS Data or 60 to Inbus 
OR 

1 A 
FL 

I ~ 

IN 60 EB 
6 

~ 
PL103 

A 
EB LS to Inbus 1.0 

IN Reg 1.0 0 
~ / PH 

A 
EB LS to Inbus 0.0 

r--- -..... 

Set In Reg Byte 1 
.... r-

4 

-I.-
~ EB LS to Inbus 0.1 .-,... '--

EB LS to Inbus 1.7 A IN Reg 1.7 A 
7 

/ PH r--

'---

~ 
Parity Error EB LS CK Lt 

-e.. FL >--.-.-
EB LS to Inbus 0.2 

PK104 A 

-
OR f- PL103 

1~6DEB 
r-.-.-

A EB LS to Inbus 0.3 

£i) Extended Set In Reg Byte 0 

Buffer Set In Reg Byte 1 
Clock 4 Out 60 EB or CS Buffer Store (start EB clock) .-.- IN 6C or Imeg 

OR Circuit Step EB Addr Cntr ORed 
EB LS to lobus 0.4 3 

A Fetch (Not) Gate Chnl 80 to LS PL103 01A-E4J2 

PL103 

~ (See Page H-290 for the 

A EB LS to lobus 0.5 timing of these pulses) 

OR 
Select LS EB 

1 L...-

PL105 

~ 

A 
EB LS to Inbus 0.6 

0 

~ ODD I---~ 

Pari ty Error E B 
A EB LS to lobus 0.7 0 OE 5 

(Odd bits in 0-7 and P) 
EB/CS PK105 

Step EB Addr Cotr ORed EB Local Store Local Store ~ P 

if 
Address Counter Data Buffers 

PK103 9 X 32 
V 

31 01A-E4J2 

1 
Select LS EB 

PK102 

0 I 7,P 
LS Bits 0-7,P 
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Output X'5D' Instruction 

• , 

(Type 4 CA Extended Buffer/Cycle Steal Mode Data Buffer 
Bytes) 
The control program uses the Output X'60' instruction to 
load the EB/CS local store data buffers with data for an 
outbound data transfer. 

The data is buffered in the outbus register until it can be 
written into the EB/CS local store data buffer. A previous 
Output X'6C' instruction had reset the EB/CS local store 
address counter to 0 so that the data may be loaded sequen
tially beginning with address O. The EB clock generates the 
gating and write pulses to load data byte 0 into the EB/CS 
local store, increment the EB/CS local store address counter 
by 1, then load data byte 1. Each Output X'6D' instruction 
thus loads two data bytes in sequential addresses. Sixteen 
Output X'6D' instructions are required to fill the EB/CS 
local store. The 3705-80 control program must allow a 
delay of at least one cycle between successive Output X'60' 
instructions to give the CA4 hardware enough time to load 
the EB/CS local store data buffers (see H-200). 

Summary of CCU Outbus bits during Output X'6D' 

Card ALD 
Bit LOC Page Function 

0.0 E4J2 PK102 EB data buffer even byte-bit 0 
0.1 E4J2 PK102 EB data buffer even byte-bit 1 
0.2 E4J2 PK102 EB data buffer even byte~bit 2 
0.3 E4J2 PK102 EB data buffer even byte-bit 3 
0.4 E4J2 PK102 EB data buffer even byte-bit 4 
0.5 E4J2 PK102 E8 data buffer even byte-bit 5 
0.6 E4J2 PK102 EB data buffer even byte-bit 6 
0.7 g4J2 PK102 EB data buffer even byte- bit 7 

1.0 E4J2 PK102 EB data buffer odd byte-bit 0 
1.1 E4J2 PK102 EB data buffer odd byte-bit 1 
1.2 E4J2 PK102 EB data buffer odd byte-bit 2 
1.3 E4J2 PK102 EB data buffer odd byte-bit 3 
1.4 E4J2 PK102 EB data buffer odd byte-bit 4 
1.5 E4J2 PK102 E8 data buffer odd byte-bit 5 
1.6 E4J2 PK102 EB data buffer odd byte-bit 6 
1.7- E4J2 PK102 EB data buffer odd byte-bit 7 

II 

" • I- • • ;~ ~'- I" ,- t , 
" 

, , ,- "- '- '- '-

CS Buffer Store 

60 Decode 

Sample Output Data 

EB Mode 
A OR 

Req Enab Intf 
PLl03 

Initiate Service Cycle A 

PLl02 

Set CCU Outbus Reg 

0.0 

0.7 
CCU Outbus O.P Outbus Outbus Reg. 

Reg 

~ 1.0 E4J2 
1.7 

___________ X __ ~~ 

l.P 

PM101 

~ Gate OB Reg Byte 0 to LS 

-- -----

C' 1-
'- " 

Out 60 EB or 
CS Buffer Store 

IN 60 EB 

IN 6C or Inreg Fetch 

--

,--- I' tee, 
""0- ~- "-

OR 
(start EB Clock) 

PL113 

.----~~----

C r (- f {e ,.. 
" " 

(Not! Gate Chnl BO to LS 
Extended t----------....... 
Buffer 
Clock 
Circuit 

PL103 

Gate OB Reg Byte 0 to LS 

Write LS Pulse EB 

Step EB Addr Cntr ORed 

Gate OB Reg Byte 1 to LS 

(See Page H·200 for the 
timings of these pulses) 

.... 

OR 

-----II OR I ... ____ S_e_t _C_C_U_O_u_t_b_uS_R----'eg'--___ ~ 
PL103 

Gate 08 Reg Byte 1 to LS 
\2/-~-X 

I 0.7,0.P 0.0 1.0 i 17." 

~ Write LS Pulse EB 

o 

o 

Step EB Addr Cntr ORed EB Local Store 
}-------------..... Address t----1IIIIIi 

Counter 

31 

Select LS EB 

I 
X 

I 7,P 

EB/es 
Local Store 
Data Buffers 
9 X 32 
01A-E4J2 

PK102 

( t 4 
" .. , 

Select LS EB 

OUTPUT X'6D' INSTRUCTION H-160 
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Input X'6E' and X'6F' Instructions 

Input X'6E' (CS Error Register and CS Byte Xl 
The 3705-80 control program uses the Input X'6E' instruc
tion to transfer the contents of the 'cycle steal error regis
ter' (see H-380) and the 'CSAR byte X register' to a specified 
CCU general register. 

Summ'!rY of CCU Inbus bits during Input X'6E' 

Card ALD 
Bit Loc Page Function 

0.0 E4E2 P0105 Cycle Steal Outbus Error 
0.1 E4E2 P0105 Cycle Steal Inbus Error 
0.2 E4E2 P0105 Cycle Steal Adbus Error 
0.3 0 
0.4 0 
0.5 0 
0.6 0 
0.7 0 

1.0 0 
1.1 0 
1.2 0 
1.3 0 
1.4 0 
1.5 0 
1.6 E4D2 PP103 CSAR Bit X.6 
1.7 E4D2 PP103 CSAR Bit X.7 

Input X'6F' (CSAR Byte 0 and Byte 1) 
The 3705-80 control program Uses the Input X'6F' instruc
tion to transfer the contents of CSAR byte 0 and 1 to a 
specified CCU general register. 

Summary of CCU Inbus bits during Input X'6F' 

Card ALD 
Bit Loc Page Function 

0.0 E4D2 PP104 CSAR Bit 0.0 
0.1 E4D2 PP104 CSAR Bit 0.1 
0.2 E4D2 PP104 CSAR Bit 0.2 
0.3 E4D2 PP104 CSAR Bit 0.3 
0.4 E4D2 PP104 CSAR Bit 0.4 
0.5 E4D2 PP104 CSAR Bit 0.5 
0.6 E4D2 PP104 CSAR Bit 0.6 
0.7 E4D2 PP104 CSAR Bit 0.7 

1.0 E4D2 PP104 CSAR Bit 1.0 
1 .1 E4D2 PP104 CSAR Bit 1.1 
1.2 E4D2 PP104 CSAR Bit 1.2 
1.3 E4D2 PP104 CSAR Bit 1.3 
1.4 E4D2 PP104 CSAR Bit 1.4 
1.5 E4D2 PP104 CSAR Bit 1.5 
1.6 E4D2 PP104 CSAR Bit 1.6 
1.7 E4D2 PP104 CSAR Bit 1.7 

, ).0. 

Req Enab Intf 

~----'--L----lA ~ Initiate Service Cycle I U 
~S Mode Repower 

Gate I nput Data 

6E Decode 

A 

'--~_...J 
P0103 

A 

A 
6F Decode 

P0103 

INPUT X'SE' AND X'SF' INSTRUCTIONS H-170 

In 6E CS 

Lr---'l 
In 6C CS A In 6C or 6E or 6F 2 

-

In 6F CS 

CSAR Byte X 
Register 

Cycle Steal 
Error Register 

cs Outbus CK 

FL 

CS Inbus CK 

FL 

CS Adbus CK 

FL 

CS Addr Excep 

FL 

P0105 
~ __ CS.A.R_B.jt.S.X •. 6.-X_.7 ________ x __ .. Dlx.6 

PP103 

CSAR Byte 0 
And Byte 1 

X.7 

In 6F CS 

0.0 

CS Outbus CK To Inbus 0.0 
A 

A 
CS Inbus CK To Inbus 0.1 

A 
CS Adbus CK To Inbus 0.2 

A 
CS Addr Excep Ck To Inbus 0.3 

CSAR Bits 0.0-0.7 CSAR To Inbus 0.0-0.7 

~""""""_X""""""""""""""""""""~ 0:> 10 6C 0' 6' 0' SF ,...,. 

0.7 1.6 

1.0 
1.0 1.7 

1.0 OR 
CS Inputs to Inbus 1.0-1.7 

CSAR Bits 1.0·1.7 ~ ______________ X" __________ ~ 

1.7 

1.7 

1.7 
PP104 

PP10l 

CCU Inbu 



• , J ~- .. ,~ ~ .- 6" iC IE , , , , , '- , 

Output X'6E' and X'6F' Instructions 

Output X'6E' (CSAR Byte XI 
The 3705-80 control program uses the Output X'SE' 
instruction to set the extended address bits in the CSAR 
byte X register. Output X'SF' must first be executed to set 
CSAR bytes 0 and 1 since it also resets CSAR byte X. Out
put X'SE' is then executed if the storage address is above 
S4 K (CSAR bits X.S or X.7=1l. 

Summary of CCU Outbus bits during Output X'6E' 

Bit Card ALD Function 
Lac Page 

0.0 0 
0.1 0 
0.2 0 
0.3 0 
0.4 0 
0.5 0 
0.6 0 
0.7 0 

1.0 0 
1.1 0 
1.2 0 
1.3 0 
1.4 0 
1.5 0 
1.6 E4D2 PP103 CSAR Bit X.S 
1.7 E4D2 PP103 CSAR Bit X.7 

Output X'SF' (CSAR Byte 0 and Byte 1 I 
The 3705-80 control program uses the Output X'SF' 
instruction to set the storage a~dress (for the first data buf
fer byte involved in a cycle-steal data transfer) in CSAR 
bytes 0 and 1. Output X'SF' resets CSAR byte X by (1) 
forcing ones into CSAR bits X.S-X.7 D and (2) stepping 
CSAR byte X hom X'F' to X'O' fJ . Resetting CSAR 
byte X enables the control program to set up CSAR using 
only Output X'SF' if the storage address is not above S4 K. 
Output X'SF' also sets/resets the 'odd byte control' latch 
II depending upon the state of outbus reg bit 1.7 (CSAR 
bit 1.7). 

Summary of CCU Outbus bits during Output X'SF' 

Bit Card ALD Function 
Lac Page 

0.0 E4D2 PP10l CSAR Bit 0.0 
0:1 E4D2 PP101 CSAR Bit 0.1 
0.2 E4D2 PP10l CSAR Bit 0.2 
0;3 E4D2 PP101 CSARBit 0~3 
0.4 E4D2 PP101 CSAR Bit 0.4 
0.5 E4D2 PP101 CSAR Bit 0.5 
O.S E4D2 PP101 CSAR Bit O.S 
0.7 E4D2 PP101 CSAR Bit 0.7 

1.0 E4D2 PP101 CSAR Bit 1.0 
1.1 E4D2 PP10l CSAR Bit 1.1 
1.2 E4D2 PP101 CSAR Bit 1.2 
1.3 E4D2 PP101 CSAR Bit 1.3 
1.4 E4D2 PP101 CSAR Bit 1.4 
1.5 E4D2 PP101 CSAR Bit 1.5 
l.S E4D2 PP101 CSAR Bit 1.S 
1.7 E4D2 PP101 CSAR Bit 1.7 

.-... ~. ~'- .- • .., 
" "" 

\~ 

Req Enab Intf 

A 
Initiate Service Cycle 

CS Mode Repower 

Sample Output Data Rep 

LS Write 
Gate 

I- I 4r 

'" , 
" 

6E Decode 

A 

6F Decode 

.' L"' ""' ,'~'~' I' I , "' ,.". .. '. 111 

Out 6E CS 
A Out SE or SF CS 

OR 

PQ103 

Out SF CS 
A Set CSAR byte 0 and 1 

Sample Updated CSAR 
OR 

Output Reg 

0.0 0.0 
FL Set CCU Outbus Reg 

OR 

PL103 

,- ~ ~ 

I -1 ..... , , '. 

Out SF cs 

Interlock and T3 

~------.--

,,-
'-. 

Set X 
To Zero 

FL 

PQ104 

1"' 
" 

----

r ~ t' {' f' (~ 

~ '\., ..., 
" 

II Odd Byte 

Out SF CS Control 

Outbus Reg 1.7 A FL 

A Interlock Internal 
-.c:.:.:.'::"':";':":':'::::':":'':':::'''--L--.J OR 

PQ104 

A 

PQ102 

Step Byte X 

-~- -

(" 
't.,. 

0.7 
O.P .................... _X .......... ~ 
1.0 

CCU Outbus 
........... X .................................. .. 

1.7 
loP 

PM101 

I 
p.4 

I 11.7 
Outbus Reg Bits 1.4-1.7 

"0 ~:~ Decode 

/ttti" Force Ones 

D 

1.411.7 1.4 1.7 

I Out 6E or 6F CS B X 

1.6 I 1.7 

I CSAR Byte X 1-
Register 

L--------J 
PP103 

fJ 
Step Byte X 

0.0 

Cycle Steal 
Byte 0 

1.7 

Address Register I 
Byte 1 

PP101 

~104t---------- CSAR ---------~-.I 

OUTPUT X'6E' AND X'6F' INSTRUCTIONS H -18 0 

,~ 

--
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OUTBOUND DATA TRANSFERS-EB MODE 
(PART 10F 6) 
Outbound data transfers result from channel Read com
mands that direct the transfer of data from 3705-80 storage 
to the host processor. When the CA4 isin EB mode, the 
3705-80 control program must execute an Output X'60' 
for each two data bytes that are to be transferred to the 
channel whether the CA4 is in ESC or NSC mode. 

CA Decodes the Command and Requests an 
'Interrupt 

(Not) Prep Busy 

(Not) Int BO Ck 

(Not) Stack Int A 

Start 1/0 Lt 

Status In 

Clock 3 

(Not) No·Op Decode A 

Initial 
Selection 
State 

FL 

PE102 

L.-------------I N .,.---1 

ox TIO Rspns Rdy 

NSC Adr Valid 

TlO 1/0 Decode 

,,~~ rf .,1:~."" ~ .-\" ".;,<r .... "A\ 

\" 
\, Y 

Init Sel L3 Int 

The 3705-80 control program responds to the initial select 
level 3 interrupt with the following instructions: 

General Register Bits 
Instruction Byte 0 Byte 1 

Input X'77' 0000 0000 1000 10XO 

Input X'61' address command 

X'60' 1000 0000 0000 0000 

Indication or Function 

1.0; type 4 CA level 3 interrupt 
1.4 ; selected type 4 CA initial 

selection level 3 interrupt 
1.6; 0 type 4 CA # 1 selected 

; 1 type 4 CA #2 selected 

Byte 0 ; address 
Byte 1 ; command 

Normal initial selection (Note 1) 

At this point the control program queues the control block for this line on the 
priority data·service·out queue, After all control blocks ahead of this one are serviced, 
the following sequence is performed. 

Output X'63' address 

Output X'6e' 1000 0000 

Output X'60' data 

Output X'62' 1000 0010 

Output X'67' 0000 0000 

Notes: 

l(XXX XXXX 

1000 0111 

data 

0000 0100 

0100 0000 

Byte 0 ; transfer address 
Byte 1 ; all zeros 

0.0 = set extended buffer mode 
1.3·1,7 = 0111 to transfer seven 

data bytes out (Note 2) 
Resets EB adr counter to adr 00 

Byte 0 = data for EB LS adr 00 
Byte 1 = data for EB LS adr 01 

0.0 = outbound data transfer 
0.6 = reset data/status interrupt 
1.5 = set priority outbou nd·data 

transfer sequence EB 

1.1 = set program interrupt 
Ito block initial 
select interrupts) 

1. Other bits may be transferred to the CCU during this input. If other bits are on, 
the 3705-80 control program must take action differently from the normal 
initial selection. 

2. From one to thirty-two bytes of data may be transferred to the channel. The 
number of Output X'60's depends on the number of bytes of data to be 
transferred • 

/""1(" >'~! 

\ ~,; 

OUTBOUND DATA TRANSFERS-EB MODE 
(PART 1 OF 6) 

Loads seven data bytes into 
the EB local store (data buffed 
starting at address 00 plus the 
"no data" contents of general 
register byte 1 into address 07, 
See H·200 for a sequence chart 
for th is operation. 

Outbound transfer 
initiates a channel data 
service cycle, See H·220 
for a sequence chart for 
this operation and the 
channel service cycle. 

H-190 
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OUTBOUND DATA TRANSFERS-EB MODE 
(PART 20F 6) 

Sequence Chart for Loading the EB Local Store 
(Data Buffer) 

ALD 
Logic Output X'SC' 

« ( ( ( 

Output X'SD' Cycle Delay 

1. Out SC or Out SD EB PL102 
Ou~SC Out~ EB 

-
2. Set CCU Outbus Reg PL103 

Passes outbus data thru Outbus Reg 1, I SD EB Lt 

''''!,!,Fall sets Ou!.~ Reg 

3. Outbus Register PM10l Data 0, Data 1 

4. EB Mode Latch PL102 1 OB 0.0 - 1 

5. EB Byte Count Registe, PK103 .1Q.B 1.3 -1.7 Count = 7 (00111) 

S. Delay Step (EB Clock) PL103 1 18 

7. (Start EB Clock) PL103 1,5 6" 

8. EB Clock 1 PL103 7,T2_7.T2 

9. EB Clock 2 PL103 8,T2_8,T2 

10. EB Clock 3 PL103 9,T2_~ '2 

,-
.., « 

Output X'SD' 

Out~ EB 

11. EB Clock 4 PL103 10,T2_ _10,T2 

12. Gate Chnl BO to LS 

13. Select Local Store EB 

14. Write LS Pulse EB 

15. Step EB Address Counter 
ORed 

15. EB LS Address Counter 

17. Gate OB Reg Byte 0 to LS 

18. Gate OB Reg Byte 1 to LS 

19. Compare Count 

PL103 

PL105 

PL103 

PL103 

PK103 

PL103 

PL103 

PK103 ... 

.1 (Resets) 
XXXXX 

• 
See H-140 for 
Output X'SC' 
2nd level logic 

" 

8 8" 10 10 -
i2_ -1.5 Write Gate, 18, TO 

LS Write Gate_17, TO - -
9, T'0~_ 11 TO 

15 
00000 00001 

18~lr 

1" Data \ 10 

v 

See H-160 for 
Output X'6D' 
2nd level logic 

-

J 

00010 

, ( , 
... ..... ... 

Cycle Delay Output X'SD' Cycle Delay 

Out~ EB 

Data 2. Data 3 Data 4, Data 5 

- -- -- --- -...... -- - - -
• - - • 

- - -
00011 00100 X 00101 

~ ~ 

~ ~ 

... 

ilL 

1- ,~ 

" " 

Output X'SD' Cycle Delay 

Out~ EB 

X Data_~, No data 7 

00110 

00111 

- -
- ---- -

• • 

- III 

00111 01000 

~ 

N~ 

5,16 
Not used during the 
loading of the EB local store 

Th is sequence 
continues 
into the 
channel 
service 
cycle 
sequence 
on H-220 

OUTBOUND DATA TRANSFERS-EB MODE 
(PART20F 5) H-200 

( 



OUTBOUND DATA TRANSFERS-EB MODE 
(PART 3 OF 6) 

CA to Channe' Data Transfer-See H·220 for 
Sequence Chart 
The Output X'62' instruction starts a channel service cycle 
so that the data loaded into the EB/CS local store can be 
transferred to the channel. 

Sample 62 

CCU Outbus Bit 0.0 A 

Outbound 
Xfer 

Fl 

Diag CCU or Chnl Reset 

CCU BOCK 

Service In It 

Compare 

Clock 4 Out 

Allow Svc L3 

Status in Lt 

Outbound Xfer 

Inbound Xfer 

ESC Status Xfer 

NSC Final Status Xfer 

NSC CE Status 

A 

A 

The CA4 sends Request In to the channel to start the 
service cycle. 

Initiale Svc Cycle 

OR 

OR 

Sample 62 

A 

Initiate 
Service 

FL 

PE103 

(,"N~o~tl~C~S~P~ro~c=e~ed:!.... __ -.lr-, Init Svc 
(Not) Sample 62 

(Nod Init Sel L3 Int A 

- Cycle EB 
~1~n~it~ia~t:.e~S~er~v~ic::e~C~y~C~le~ _________ ~r--,(Not) Hold Req In A or CS Gated 

(Not) OX TIO Rdy A 
Init Svc Cyc EB Gated 

PE103 
PL104 

P0103 

Count 2 S51 
(Not) Diy Svc In 

EB lS 
Adr Cntr 

Count 4 541 
'-----0 o---~ N 1----1 OR t--'t----:---:---... 

o 

Count 8 549 546 
------10 

Byte Burst 
Jumper Selection 

Assumed for the 
sequence chart 
on H-2OO 

548 

547 

(Not) Op In 

PL 104 Interlock 

< 1 Machine Cycle 

32 Mach ine Cycles 

A 

Delay Request-In
To-Channel Counter 

Counter 

PL104 

The type 4 CA provides the capability of transferring 4, 8, 16, or 32 byte bursts of data-the selection made by a CE-installed jumper. 
The EB addre$s counter steps as each data byte transfers to the channel. 'Count 2' falls after four data bytes have been transferred 
('count 4' after eight, 'count 8' after sixteen) to set the 'delay service in' latch. This latch is not set for a thirty-two byte burst. Op In 
re~ts to drop the CA off. the channel ~nd a delay counter starts. A CE-installed jumper selects how much delay occurs before the CA 
raises Request In to continue transferrmg data to the EB channel. 

o 

OR 

PC106 

OUTBOUND DATA TRANSFERS-EB MODE 
(PART 3 OF 6) . " H-210 

The channel tag clock operates each time the channel and 
the CA start a data transfer. The clock synchronizes the 
CA and the channel to handle the data transfer. 

Command Out 

A 
Opln 

A OR 
Service Out 

(Not) Op In 

A 
CA Trap Select Out Latch 

Rst Clk1 A 

A FL 

PC101 

Clock Clock Reset Reset 
3 Time 4 Time Op In Tags 

L.jt":..::.:.,.-+-....:.---r-:lr:.;.;.;.;,..+....:...-~~:-1r.:.:.:.:.1--+-...:....---r'r::.:.:.::1-+-...:....---r'r...:.:.:,..,~..:...--r-.~::-, Reset Status 
In and 
Serv In 

FF FF FF FF 

PC101 
62.5 NS Clock 

Service I n causes the next data byte to be read out of the 
EB/CS LS data buffer to the channel and then increments 
the EB address counter. 

Service In Lt 

A 
Increment Counter 

Service. Out Lt 

PC101 PC101 PC101 PC101 

Step EB Addr 
Cntr ORed 0 OR 

EB Local Store 
A 

PC103 Clock 3 
Address Cou nter 

EB/CS 
Local 
Store 
Data 
Buffers 

P0102 

PL103 PK103 
Select LS EB 

OR 
EB or CS Mode 

A 
Interface Enabled and Op In 

Service In Lt 
A 

Gate LS to Drv Asm 1 Out 
A 

Outbound Xfer PH106 

PL105 

.---------1 To Op In, Svc In, Status In 
control circuits. 

The data transfer stops when the value of the EB local store 
address counter equals the byte count to be transferred in 
the EB count register. 

Initiate SVC Cycle Internal 

(Not) Address Out 

uest In 

CA Enabled 

o ("") .. 
\ ' " .' 

A 

PC102 

Request In 
to CHIF 

C) 

S I L ervlce n t 

Clock 4 

EB or CS Cnt Compare A 
Rst In it Svc Cycle EB 

EB or CS Mode 
Svc Stop or Dis 

Suppressible Stat Stk 
PL105 

Reset Init Serv Cycle A 

CS Rst Init Svc Cy Lt 
CS Hardstop Rst Init Svc Cye 

PC105 

31 

PK102 

o 

Svc CyC Rst Init Svc 
2 
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OUTBOUND DATA TRANSFERS-EB MODE 
(PART 4 OF 6) 

Sequence Chart for the Channel Service Cycle 

ALD 
Logic Output X'62' 

1. Out 62 PL102 -
2. EB Mode Latch PL102 

3. EB Bit Count Register PK103 
00111 

4. Select Local Store EB PL105 

5. Priority Service -Out Latch PM102 l,OB 1.5 1 

( 

1 (Reset) 

( « ( ( « 

2,16_ -- ---
22, Clk3 

« ( ( f ... 

Any Start 1/0 to this channel interface during 
this delay of Service In receives an initial 
selection status of X'70' (CCU Busy). 

I'" \' 

IJ 

- if 
II 

.c.Count 2-. 

6. EB LS Address Counter PK103 01000 X 00000 X 00001 X 00010 X 00011 00100 

7. Compare Count PK103 

8. Outbound Transfer PE103 

\\ 
1, OB 0.0 1 \\ 

9. Initiate Service Latch PE103 1,8 

10. I.nitiate Service Cycle Internal PC106 9,23 23 9,23 

11. Request In PC102 10,IT 

12. Select Out/Hold Out PB103 Channel \ 

13. OP In PC102 12 16,23 \\ 
" 14. Address In PC103 13, Adr Out I l 

15. Command Out PB10l clannel IJ 

16. Service In PC103 10,13,15_ - - - ~ 
17. Service Out PB10l Channel_ - - - ~ 

Intf A PH10l ~ Data 0 Data 1 Data 2 Data 3 /' 
18. Bus In Intf B PS10l '------' --
19. Gate LS to Drv Assm lOut PS10l 2,8,16_ - -- -
20. Gate Data Byte 1 to Channel PH106 

21. (Start Tag Clock) PC10l 

22. Increment Counter PC103 

19_ - - - \\ 
13,17_ - - - \\ 
16,17_ - -- - \\ 

23. Delay Service In Latch PL104 
Jumper: Fall of EB LS Adr 

Counter count 2 pos 24 

24. Delay Request-In-To-Channel 
Counter PL104 

Jumper: 32 machine cycle Delay .1 
f3,23,ATO -

25. Service L3 Interrupt PE103 J) 
/, 

I ... t 
"" 

, 
'" 

I 
" 

,-
" 

I 
" 

00111 

- - -
~.x 00101 0011.2. 00111 

3,6 

,2,7,16,Clk 4 

.9 

,10,16 

- - - -- - -Address~ 

- - -- - -
- - -- - -

8,9 Bid L3 Interrupt to CCU 

I 
" 

,. 
I 

" " 

This sequence continues into 
the automatic CA4 selection 
by priority sequence chart 
on H·240 that is applicable 
if two Type 4 CAs are in
stalled. If one Type 4 CA 
is installed, the operation is 
the same as for the Type 1 CA 
(See Page 8·330 for the 
control program response 
to the level 3 datalstatus 
interrupt) . 

OUTBOUND DATA TRANSFERS-EB MODE 
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OUTBOUND DATA TRANSFERS-EB MODE 
(PART 5 OF 6) 

Automatic CA4 Selection by Priority-Two 
Type 4 CAs . 
When two type 4 CAs are installed, the automatic-selection 
circuit automatically selects the CA4 with the highest prior
ity interrupt request. The control program must execute an 
Output X'67' with all zeros in the specified general register 
to set the 'prime priority select' latch D. When the next 
Input X'77' is executed, the highest priority CA is selected 
fJ. If the priorities were equal, the automatic-selection 
circuit selects the first CA4 with an equal priority that 
receives the 'selected from previous CA' signal II. 
The control program can assign a higher level priority to an 
Outbound Data Transfer Sequence by setting bit 1.5 to 1 
when executing Output X'62' to set the Outbound 
Sequence. 

The automatic-selection circuit assigns priority bits to all 
L3 interrupts according to this table: 

Priority Bus Bits 
L3 Interrupt 4 2 1 

Priority Outbound Data Transfer Seq. 1 1 1 
Outbound Data Transfer Seq. 1 1 0 
I nitial Selection Interrupt 1 0 1 
Inbound Data Transfer Seq. 1 0 0 
Remaining Data Status Interrupts 0 1 1 

At 'sample at A' ti;"e, CA4 #1 sends its L3 interrupt state 
to CA4 #2 via the priority bus II. CA4 #2 compares its 
priority with the CA4 #1 priority and sets its appropriate 
'not high' and/or 'not equal' priority latches. Once set, 
these latches remain on until reset by the 'reset not high 
equal latches' pulse II. At 'sample at B' time, CA4 #2 
sends its L3 interrupt state to CA4 #1 II . CA4 #1 com
pares its priority with the CA4 #2 priority and sets its 
appropriate 'not high' and/or 'not equal' priority latches. 
Some of these 'not high' and/or 'not equal' priority latches 
may h'ave been set at 'sample at A' time. Tl Time 

A 

At the fall of 'sample at D' time, each CA4 interrogates the 
states of its 'not high' and 'not equal' priority latches as 
well as the state of the 'selected from previousCA' line to 
determine whether to set its 'CA4 has priority' latch II . 
This sampling occurs continuously but the sele.ct latches are 
set or reset by this circuit only by the next InputX'77' 
instruction. 

CA4 #1 (Similar circuits in CA4 #2) 

Sample Output 62 

Oumus Reg 1.5 

Prlorltv 
Service Out 

Priority outboun~luggable Gate PrlorrtY' 
Data Transfer 5 Sample at A-eM #11 
Sequence 

\--4>-------_�� PH ~_-'--_tl 

Reset High 

Data Svc Reset 

(Out 62 08 0.6""11 

Inll Sel Int 

rE",Q=ua::..., L=t:::hS,--:-__ "",B~ ....... 

ORJ--_H 

CA4 #1 (Similar circuits in CA4 #2) 
Sample at A 

r-~~~m3P~'e~at~B~ ____________________ ~OR 

Sample at C 

Start Clock A Sample 

"~ 
o Sample CSample B Sample Sample at 0 

--8- PM101 

Interlock 

Sync Pu"e In Rot 
--.--~--

(Float in CA4 # l' 
PM101 

T2 Repower 

Pluggable Gate Priority 

CA4 # 1 jumper 539-540 

CA4 #2 iumper A40-540 

Sync Pul~ :0 CA4 #2 

PM103 

541 IT40 
Q----' U---~ 

Sample at B 

(~ tf""" 01 \~ 0 n\ 0 (~ A J (-)1 (~ ;"~ r1j 0 ' 'I '''-...:/ ' ' '--.y ',,- / ,--..;I "-.>/ \..j ',,-Y \ :: ,,--j ",-y ~~ ,,"-y 

CABLE 10 
I 

Pluggable Gate PrIOrity 

(Sample at S-CA4 #21 

G16_.~ 

-<5 '" l.!!J 

OUTBOUND DATA TRANSFERS-EB MODE 
(PART 5 PF 6) 

---=--1<E~,,;-t I-P,,-"=OfltY....i!U_' _B't.~ -1ee;;;nt;-' l--"~ ..... -----I-+-----J 

Z2 
Conn 

Sample at B 

y, 
Conn 

Pr·orlty 
Determination /-____ ...... 
LogiC 
CA4 :;:2 

Jumpers G15-G16. G17-G18. and G19-G20 
are only installed in CA4 #2 to terminate 
the priority bus tines. 

\HI9hPrlo~ltYI ~ IJ CA4Has fJ Priority 
IE~o"ty) OR __ ~_ ... ______ _ 

A (F~ofDl A FL I 

I II ' . 
-1.~._c~ "om .,."ous CA ~ A PM103 I 

(T~ CA4 #1 from #21 I---D 
(l,l". ProOHIV!_______ OR Selected to Next CA L:J -
Selected Lt 

PM103 6= PM103 

0 (1) () r~ '~ \ ' 
"'--j ", __ j;! '--.p \ " "- CD 

H·230 

Select 
Latch 

FL 

PAlOS 

r 
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OUTBOUND DATA TRANSFERS-EB MODE 
(PART 6 OF 6) 

I 
" 

Sequence Chart for the Automatic CA4 Selection 
by Priority-Two Type 4 CAs 

Continued Irom H-200 

1. EB Mode Latch PL102 

2. Outbound Transler PEt03 

3. Service L3 Interrupt PEt03 

4_ Priority Service Out Latch PMt02 

5. Interlock COOO2 A' 

6. S,c L3 Int When Gate On PMt04 3.5 

to, , 
" 

, 

ICCA4 #tl 

10.... 

6.AT2, CCA4 #11 
7. Service L3 Latch PM102 

8 Alternate Cycle FlOp-Latch PMtOt 

9. Start Clock PMtOl 8~'0 

10. Sample at A (CM #1) PMtOt 9.'T2_9.T2 

11. 
In both 

Sample at B (CA4 #2) PMt01 10, ~~ =T2 

---
CA4s 12. PM10l l1,T2_IT'T2 

,--, 

---
-- - -Sample at C 

13. Sample at D PM10l 12, T2..Li2. T2 -
14. Latch Priority PM103 - (Not) Sample! TO_ - -
15. Sy'nc Pulse to Next CA PM10t 

16. (Priority Outbound Data Xler Seq) PM102 

17. Pluggable Gate Priority PM103 

18. Priority Bus Bit 4 PMt02 

19. Priority Bus Bit 2 PM102 

20. Priority Bus Bit 1 PM102 

21. Reset Not High Equal Latches PM101 

- 0. ' T2. - - -
4,7,14 

(CA4 # 1) Ge~erates priority = 111 

I:-:-~~ity " #1 #2 ~A~#l #i 

a I {O P77-n I ' 1 1 

X'O' to 
O~ 

X'7'lo 
1 1 

CA4#2 #2 from 
from#l I 0 0 #1 

0 
i ....... 

8, Tl. -LOW:: 
High Low 

I--22. Prime Priority Select Latch PM103 
(Each CA4) 

23. Not High (Pr;ority) Latch PM103 

-
11 ~ 

24. Not Equal (Pnority) Latch PM103 11 21 11 

25. CA4 Has Priority PM103 
CA4 ::-1 

26. Set Selectad Latch PM103 

27. Reset Selected Latch PM103 

28. Selected Latch PM103 

29. Not High (Priority) Latch PM103 21 
10 

10 
30. Not Equal (Priority) Latch PM103 

31. CA4 Has Priority PMt03 D 
CA4 #2 

32. Set Selected Latch PMt03 

33. Reset Selected Latch PMt03 

34. Selected Latch PMt03 
I (Assume CA4 #2 is selected) 

,- I I 
" ... ... 

The control program responds to the level 3 datalstatus interrupt with these instructions 
Output X'67' Input X'77' Input X'62' Input X'6C' 

(Outbus = zeros I 

-- -- -- 10.... -- -- -- i....-

.. .. 
- -- -- -- -... -

• • • • • • • .. 
• • • • • • - • 

rA~#l #2 fA-:'#l #2 

I ' 1 1 I' 1 
t 

X"7" to 1 1 X'7' to 1 1 
#2Irom: #2 from 
#1 0 #1 

~ - 0 , 
• • gout 67, 

OB = zeros 
'CM#l T2, Gale Input 77 

21 11 21 11 

2,2,25, G:ate Input 77 _ D 

26 
Namec' 'Selected To Next CA' (CA4 #2) 

10 10 

10 10 

Fall 0113 Inbus returns a one I nbus returns a one I nbus retu rns a one 
inbitst.Oandl.3 - r- in bit 0.0 Byte - in bit 0.0 and 00111 

count is meaning- in bits 1.2 - 1. 7 
less for EB Mode. - (transferred byte count) 

22,31, <late Input 77 _ 

33 ~~~c~ li:t;e~::r 

Output X'6C' 

10.0 

--

.... 

--

=0 

Ending an outbound 
transfer is the same 
as for the type 1 CA. 
See Page 8-340. 

.---" . 
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INBOUND DATA TRANSFERS-EB MODE 
(PART 1 OF 5) 
Inbound data transfers result from commands that require 
the passing of data from the host processor to 3705-80 
storage. 

CA Requests an Initial Selection Level 3 Interrupt 

(Nod Prep Busy 

(Nod Int BO Ck 

(Not! Stack Int 

Start I/O Lt 

Status In 

Clock 3 

(Not! No-Op Decode 

ox TIO Aspns Ady 

NSC Adr Valid 

TIO I/O Decode 

Sample 62 

CCU Outbus Bit 0.1 

From H-260 A 

A 

Init Sel 
St 

FL 

PE102 

L-------------t N JooIf---...J 

A t---1NI-----' 

Inbound Outbound Xfer 
Xfer 

Irlbound Xfer 
A FL 

ESC Status Xfer 
OA 

NSC Final Status Xfer 

PE103 NSC CE Status 

Svc Cyc Ast Init Svc 

Svc Seltv Ast 

Diag CCU or Chnl Aeset 

CCU BO CK 
OA 

Service In Lt 

Compare 

Clock 4 Out 

Allow SVC L3 

StatuI In Lt 

I 
" 

I 1 t- c ,- ,-' e" , 
" ,. , "I. " " 

, 

When the commands are decoded, they request an initial 
selection level 3 interrupt so that the 3705-80 control pro
gram can determine what action to take to service the com
mand. The commands start an initial selection sequence as 
shown on 8-170. 

'" " 
,----_. -- -- ---. 

" ( f'- " ,- e- I "'- " "" 
, 

'" "",. "" 

Control Program Responds to the Interrupt 
The 3705-80 control program responds to the initial selec
tion level 3 interrupt with the following sequence of 
instructions. 

I I ,. " 

Instruction General Aegister Bits Indication or Function 
Byte 0 Bvte 1 

,-
.... 

Input X'77' 0000 0000 1000 10xO 1.0 = type 4 CA level 3 interrupt 

I ( .. ... 

1.4 = selected type 4 CA initial selection level 3 interrupt 
1.6 = 0 type 4 CA # 1 selected 

= 1 type 4 CA #2 selected 

Input X'60' 1000 0000 0000 0000 0.0 = Normal initial selection (Note) 

Input X'61' Address Command Byte 0 = subchannel address 
Byte 1 = command 

xxxx xxxx xxxx xxxx 

I t ... "' 

Init Sel L3 Int 
Output X'60' Aesets initial selection level 3 interrupt. 

The Output X'62' instruction. initiates a channel service 
cycle to transfer the data from the host processor to the CA 
EB/CS local store. 

Sample 62 

Initiate 
Service 

FL 
Initiate Svc Cycle 

(Not! Sample 62 

(Not) Init Sel L3 Int A 

At this point the control program queues the control block for this line on the data-service-in queue. After all 
the control blocks ahead of this one, on thtl queue, are serviced the following sequence is performed. 

Output X'63' Address xxxx xxx x Byte 0 = address 
Byte 1 = all zeros 

Output X'6C' 1000 1001 0000 1000 0.0 = set extended buffer mode 
0.4 = set SYN monitor control latch 
0.7 = set EBCDIC monitor control latch 
1.3·1.7 = 1000 to transfer eight data bytes 
Aesets EB adr counter to adr 00 

Output X'62' 0100 0010 0000 0000 0.1 = inbound data transfer 
0.6 = reset data/status control 
1.6·1.7 = request byte count limit for consecutive SYNs. 
01 = 1; 10 = 2; 11 = 3; 00 = 4. 

Note: If other bits are on during this input, the 3705 control program must take appropriate action to service 
the condition indicated by the bit. 

:~ 

:111 

0::: 
::: 

iii 
j~~ 

See H·270 for a 
sequence chart for 
this operation and 
the channel service 
cycle. 

To Op In, Svc In, Status In 
control circuits. 

(Not) CS Proceed 
Initiate Svc Cycle Internal 

(Not) Hold Aeq In 

Init Svc Cyc EB Gated 

Initiate Service Cycle 
A (Not) Address Out 

(Nod ox TIO Ady A 

PQ103 
PC106 (Not! Op In Aequest In 

to CHIF 

EB LS 
Adr Cntr 

Count 2 

Diy 
Svc 
In 

PL104 

(Nod Diy Svc In 

Count 4 841 
----0 1------40At-t------_ 

FL 

Count8 S49 846 
----0 

Byte Burst 
Jumper Selection 

Assumed for the 
sequenc~ chart 
on H-270 

PK106 

848 

847 

OA 

(Not) Op In 

PL 104 Interlock 

< 1 Machine Cycle 

32 Mach ine Cycles 

Delay Aequest·ln
To-Channel Counter 

Counter 

PL104 

The type 4 CA provides the capability of transferring 4, 8, 16, or 32 byte bursts of data-'the selec;:tion made by a CE-installed jumper. 
The EB address counter steps as each data byte transfers to the EB local store. 'Count 2' falls after four data bytes have been transferred 
('count 4' after eight, 'count 8' after sixteen) to set the 'delay service in'latch. This latch is not set for a thirty-two byte burst. Op In 
resets to drop the CA off the channel and a delay counter starts. A CE-installed jumper selects how much delay occurs before the CA 
raises Aequest In to continue transferring data to the EB local store. 

(Not) Inhibit Aequest In A 

Op Out 

CA Enabled 

PC102 

I.NBOUND DATA TRANSFERS-EB MODE 
(PART 1 OF 5) H-250 

( 



INBOUND DATA TRANSFERS-EB/CS MODE 
(PART 2 OF 5) 

BSC Control Character Recognition in ESC Mode 

ETB and ETX (EBCDIC or USASCI!) 
The type 4 CA, when in EB/CS mode and the ESC (emu
lator sub-channel) mode is enabled, recognizes BSC control 
characters ETB and ETX and sets the 'svc stop or disc' 
latch D . This resets the 'initiate service cycle' latch and 
causes a CA4 datalstatus L3 interrupt. An Input X'S2', 
executed when the level 3 interrupt is serviced, transfers 
bit 0.5 (service stop) to a specified CCU general register for 
3705-80 control program use. 

DLE-STX (EBCDIC or USASCII) 
The type 4 CA, when in EB/CS mode and the ESC mode is 
enabled, recognizes the 0 LE-STX control-character sequence 
(indicating the start of transparent data) and resets the 
EBCDIC, USASCII, and OLE monitor latches IJ to pre
vent monitoring the transparent data. An Input X'SC', 
executed when the level 3 interrupt is serviced, transfers 
zeros for USASCII and EBCDIC monitor control bits O.S 
and 0.7 to a specified CCU general register for 3705-80 
control program use. 

If the OLE control character is the last character of one 
inbound-data transfer sequence, bit 0.5 ('OLE remember' 
latch) will be on in a specified CCU general register after 

. the Input X'SC' instruction is performed. The 3705-80 
control program must set the 'OLE remember'latch 
(bit 0.5=1) when the Output X'SC' instruction is executed 
for the next inbound-data transfer sequence for the subject 
address. If an STX control character is the first character 
of the next inbound-data transfer sequence, the EBCDIC, 
USASCII, and OLE monitor latches are reset to prevent 
monitoring the transparent data for ending characters. 

o o r~ , :; 
"'-.Y o o 

SYN (EBCDIC or USASCII) 
Some programs use SYN characters as time fill characters. 
The type 4 CA recognizes these consecutive SYN characters 
as "fill" characters and frees the channel to service other 
devices. 

The type 4 CA, when in EB/CS mode and the ESC mode is 
enabled, monitors for SYN characters if the 'monitor SYN' 
latch is on. The Output X'62' that requested the inbound
data transfer sequence also sets the non-EB/CS byte-transfer 
count with the number of consecutive SYN characters that 
are to be received before the CA4 disconnects from the 
channel. When the number of consecutive SYN characters 
received from the channel equals the number in the non
EB/CS byte-transfer count, the CA4 resets the 'initiate 
service cycle'latch and causes a CA4 Datalstatus L3 
interrupt II. An Input X'SC', executed when the level 3 
interrupt is serviced, transfers bit 0.4 ('SYN monitor con
trol' latch) to a specified CCU general register for 3705-80 
control program use. 

A non-SYN character resets the 'monitor SYN'latch and 
monitoring of SYN characters ceases and normal controls 
for terminating the sequence take over. 

BSC Control EBCDIC USASCII 
Character Hex Hex 

STX 02 02 
ETX 03 03 
DLE 10 10 
SYN 32 16 
ETB 26 17 

USASCII mOnitor mode Ignores channel bus 
out bit 0 when decoding the control characters. 

':-,' I ' 

\..' 
r), 
~, 

Channel 
Bus Out 

Service Out Lt 

Service In It 

EB or CS Mode 

Service In Lt 

Inbnd Xfer 

Clock 1 

Increment Counter 

BSC 

g~~der t-':;:.US=-A;:::.SC::.;.I:.,;:I S,-,-Vc;.:NI_--t._-.J 

Decode OLE 

Decode STX 

Decode ETX 

Decode USASell ETB 

PK105 

o o 

PL105 

INBOUND DATA TRANSFERS-EB/CS MODE 
(PART20F 5) H-260 

Channel Bus Out 

Gate Chnl BO to LS , 

(Not) In 60, In 6C. Out 60, 2.......i..2L 
'CS Buffer Store', or 'In Reg Fetch' 

EBICS 
Local 
Store 
Data 
Buffers 

Write LS Pulse EB 

Rst OLE 

A 

OR 

Outbus Reg 0.7 

Out6e A 

o 

PK102 

Mon SYN 

FL Service In It 
Clock 4 
EB or CS Mode 

PL105 

EBCDIC 

FL 

USASCII 

FL 

Increment Counter 
ESC Mode Enabled 
EB or CS Mode 
Inbnd Xfer 

o 

PL105 

ETB 

A 

PL10, 

I Resets Initiate 
Service Cycle 
which causes a 
CA4 data/status 
L3 interrupt 

CS Hardstop Ast tnit Svc eYe 

Rst tnit Svc Cycle ER 
Suppressible Stat Stk 

Reset Init SelV Cycle 

cs Ast Init Svc Cy Lt 

PL101 

Input 62 

In Transfer E8 Mon"Gate 

PC105 

Chn Stop 
from Char Oed EB 

() 

To 
H-250 

Inpt Svc Stp or Disc 
Bit 0.5 

PC105 

( 
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INBOUND DATA TRANSFERS-EB MODE 
(PART 3 OF 5) 

Sequence Chart for the Channel Service Cycle 

ALO 
Logic ~X'6C' 

I ..... 

1. Out 6C or Out 62 PL102 
Ou.6C 

2. E B Mode Latch PL102 I,OBO.O = 1 

3. EB Byte Count Register PK103 I,OB 1.3-1.7 = X'S' 

4. Inbound Transfer PE103 

5. In itiate Service Latch PE103 

6. Initiate Service Cycle Internal PC106 

7. Request In PC102 

8. Select Out - Hold Out PB103 

9. OPln PC102 

10. Address In PC103 

11. Command Out PB10l 

12. Service In PC103 

13. Service Out PB10l 

t I ,. .. 

Output X '62' 

OU1.62 

01000 

1.0BO.l = 1 

1,4 

5.25. 

6.9 

Channel 

8 

Not Adr Ou 

Intf A PH10l ~,were sel!'cted to show hardware 

14. Bus Out Intf B PS10l 

15. (Start Tag Clock) PCIOI 

16. Increment Counter PC103 
1 (Resetl 1 (Reset) 

17. EB LS Address Counter PK103 ~ 00000 X 

,9 

I I I " ... ... ... ... . 

Proceed 

~ -- -
Channel_ - -

U .s.w =xx: J 

9,13_ - -
12,13_ -- -~CI~ 

( , 

Any Start 1/0 to this channel interface during 
this delay of Service In recieves an initial 
selection status of X'70' (CCU Busy). 

~ ·1 
J' 

II 
IL 
I 

25 ~ 5.25 

'\ 

12.25 

I 
'l 

--OLE \\ 
XJ< \\ 

- \\ 
" -t ~uu"12---, 

00000 X 00001 X 00010 X 00011 X 00100 

18. Gate Chnl BO to LS PL103 

_I I h (Notlln 60, In 6C, Out 61: 'CS Buffer Store', or 'In Reg Fet.ch' 

19. Select Local Store EB 

20. Write LS Pulse EB 

21. Monitor SVN Latch 

22. EBCDIC Latch 

23. In Transfer EB Mon Gate 

24. OLE Latch 

25. Delay Service In Latch 

26. Delay Request·ln-To-Channel 
Counter 

27. Service Stop or Disconnect 
Latch 

28. Service L3 Interrupt 

PL105 

PL103 

PL105 

PLIOI 

PL101 

PL10l 

PLI04 

PL104 

PC105 

PE103 

1~=1 

10BO,7=1 

. 

, , . 
Sea H·I40 for Output X'6C' 
2nd level logic 

V:z_ 

4,16,Clkl • 

2,4,16_ 

-- - - II 
• • • I( 

I 
0 •. . <,vol Char 

--- - -
OLE Char. 23, Clk3 M0nito!S for \. STX Character 

Fall of EB LS 
Jumper: . 'Co, : 2' i6 Adr .unt 

Jumper: 32 machine " .J 
9.25.ATO 

II 

II 

, I , " 

_?&; 

.5 

16".12 

- - -- - -
nX 

_O~ E~ 

x.J. XX - .~ 

- - -- - -
00100 X 00101 X 00110 X 00111 

- - -. . 

- - -
Non-OLE or Non-STX Char 

ETB Char,22,23,Clk2 

4,5 Bid L3 Int 

This sequence 
continues to 
H-290 for the 
sequence of 
transferring 

the data now 
in the EB/CS 
local store 
data buffers 
to a CCU gen· 
eral register. 

INBOUND DATA TRANSFERS-EB MODE 
(PART 30F 5) 
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INBOUND DATA TRANSFERS-EB MODE 
(PART 4 OF 5) 

Transferring Data From the EB/es Local Store to 
the eeu General Register 
In response to the type 4 CA data/status level 3 interrupt; 
the 3705-80 control program must execute the following 
instructions. The 3705-80 control program uses the trans
ferredbyte count from the Input X'6C' instruction to 
determine how many Input X'60' instructions are required 
to input all the data. (Four Input X'60' instructions are 
required in this example.) 

Instruction Indication or Function 

Input X'77' 1.0 = type 4 CA L3 Interrupt 
1.3 = select~ type 4 CA data/status interrupt 
1.6 = 0 type 4 CA # 1 selected 

Input X'63' Address 

Input X'62' 0100 0100 

Input X'6C' 1000 0001 

!",'''l\ ~) () 0 ( .~ . 

"'-.. j) . ' 
" 

0000 0000 Byte 0 = subchannel address 
Byte 1 = all zeros 

0000 OXXX 0.1 = inbound data transfer 
0.5 = service stop condition-the control 

program should end the channel 
,command 

1 .5-1 .7 not used for E B mode 

0000 0111 0.0 = extended buffer mode 

(~ 
I"-.._/J 

0.7 = EBCDIC monitor control latch 
1.2-1.7 = 7 transferred byte count-EB mode 

character 

o = ETB character 
1 = non-data 

0.0 = reset extended buffer mode 
0.7 = 0 reset EBCDIC monitor control 

latch. 

~ r't. 
\ .. Y \.j 

0 
"--/ 

See H-290 for a 
sequence chart for 
this operation. 

,0 
\ , 
\, j/ 

,r"" 
'\.,j 

If the ETB character had not ended the data transfer (as in 
our example) by a service stop, the 3705-80 control pro
gram would continue the data transfer after the eight data 
bytes were transferred to a CCU general register by repeat
ing the sequence starting on H-270. 

Ending an Inbound-Data Transfer-EB Mode 
The ending of an inbound-data transfer in EB mode is 
identical to that of the type 1 CA except for the type 4 CA 
recognition of the BSC control characters as described on 
page H-260. 

See page 8-280 for endings other than the recognition of 
the BSC control characters. 

See page 8-290 (ESC) for endings caused by the recognition 
of the BSC control characters (as in the example). 
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INBOUND DATA TRANSFERS-EB MODE 
(PART 50F5) 

Sequence Chart for Inputting the EBtCS 
Local Store (Data Buffer) 

Continued from H·270 

ALD 
Logic Input X'SC' 

In SC EB 

" 
In SC EB, In SO EB, or Out SC PL102 -

2. EB Mode Latch PL102 

01000 
3. EB Byte Count Register PK103 

4. Delay Step (EB Clock) PL103 
, _ 

5. (Start EB Clock) PL103 1.4_ 

Cycle Delay 

_ S 

... 4 

S. EB Clock 1 PL103 5,T2 _ 5,T2 

7. EB Clock 2 PL103 S,T2_6,T2 

( ( I .... ( 

Input X'SO' Cycle Delay Input X'SO' Cycle Delay Input X'SO' 

In S~EB In SO EB In SO EB 
• • 

- .. 
- .. -- -- -- -

8. EB Clock 3 PL103 7,T2_7,T2 - -
9. EB Clock 4 PL103 

10. Gate Chnl BO to LS PL103 

11. Select Local Store EB PL105 

12. Step EB Address Counter ORed PL103 

13. EB LS Address Counter PK103 

14. Set In Reg Elyte 0 PL103 

15. Set In Reg Byte 1 PL10::! 

1S. In Reg Byte 0 P Kt04 

17. In Reg Byte 1 PK104 

--
18. CCU General Register 

8,T2_ 

S W 8 

,0_ -
7,TO. 9,TO 

1 (Resetl 12 

000111 000000 000001 

(Notl LS Write 
Gate, S, TO • 

(Notl.LS Write Gate, 8, TO. 

XXX 

YYY 

See H-130 for Input 
X'SC' 2nd level logic 

14 

15 

ZZZ 

_8,T2 -... 
-- -

• 

000010 XOOO011 000100 

• 

• 

SYN (0) X Non~SYN (2) 

SYN (1) OLE (3) 

1 
SYN (0), SYN (1) X 

~--------~--------' See H-150 for Input 
X'SD' 2nd level logic 

-.... 

--- -
• ill 

000101 000110 

• 
• 

Non-STX (4) 

Data (5) 

.'. 

Non-SYN (2), OLE (3) )( 

,-
"" 

( 

Cycle Delay Input X'SO' 

In SO EB 
• 

.. - .. 

t-
" 

Cycle Delay Output X'SC' 

Out SC -
1,OB 

" OB 1, 

0.0: 1 

.3 - 1.7 : O's 

~-, 

- -- -
- -

-... -~ - -- - - -
• ill 

000111 001000 

• • 

• 

ETB (S), ,. 

Contents EB/CS LSAdr 7 

Non-Data 

Non-STX (4), Data (5) 'i. 

• 

001001 001010 

• 
Contents EB/CS LS Adr 8 

Non-Data 

Contents EB/CS LS Adr 9 

'i. Non-Data 

ETB (S), Non-Data -------' See H-140 for Output 
X'SC' 2nd level logic 

INBOUND DATA TRANSFERS-EB MODE 
(PART 5 OF 5) 
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CYCLE STEAL OPERATION-OUTBOUND 
DATA TRANSFERS 
(PART 1 OF 4) 

Introduction 
During an outbound data transfer, the CA4 transfers data 
from CCU storage to the EB/CS local-store data buffers 
by cycle stealing. Only EB/CS local-store data buffer 
addresses 0 and 1 are used during cycle stealing. Cycle 
stealing always transfers the two data bytes obtained from 
storage to the EB/CS local-store data buffers. However, if 
the starting address in CSAR is an odd address, the CA4 
only transfers byte 1 to the channel. All subsequent data is 
transferred two bytes at a time unless the outbound data 
transfer ends by only transferring byte O. 

The CA4 cycle steals two data bytes to EB/CS local-store 
data buffers 0 and 1 then raises 'Request In' to request a 
channel service cycle to transfer these two bytes to the 
channel. The CA4 then blocks 'Service In' while the CA4 
cycle steals two more data bytes. The CA4 then allows 
'Service In' to transfer these two data bytes to the channel. 
This operation continues until the number of bytes trans
ferred equals the specified CS byte count and a data/status 
level 3 interrupt is requested. 

Initializing the Cycle Steal Operation 
The 3705-80 control program executes an: 
• Output X'SC' to load the 'cs byte count' register with 

the desired number of data bytes to be passed during the 
channel transfer and to set 'CS mode'. 

• Output X'SF' to load CSAR byte 0 and 1 with the stor
age address of the location containing the first byte of 
data to be transferred by cycle stealing" . CSAR 
byte X is forced to ones and then stepped to zeros to 
save executing Output X'SE' if the extended address bits 
are zeros. II 

• Output X'SE' to load CSAR byte X if the extended 
address bits X.S-X.7 are not zeros. II 

• Output X'S2' to set (1) outbound data transfer, (2) the 
'priority outbound-data transfer sequence' (if desired) 
and (3) the 'CS proceed' latch to start the cycle steal 
operation. 

Details of Cycle Stealing Operation 
The key numbers in the paragraphs below refer to the data 
flow diagram on this page and/or the CS sequence chart on 
H-320. 

Once 'CS proceed' is active, the CA4 blocks Request 
In II. After the CA4 has bid for a cycle-steal machine 
cycle and the CCU responds with 'go channell', the CA4 
gates the address in CSAR II (on a half-word boundary) 
to SAR so the CCU can obtain the half word of data during 
the cyclesteitl machine storage read. The CCU increments 

(") r"~ n () f"~ ;"'-""" 
\ .... ) "--Y '" '''- . 

\ "'----/ "'_? (~ 
J 

the address by two and places it on the 'CCU outbus'. The 
CA4 reloads CSAR with the updated address from the 
CCU II. 'CS buffer store' II signals the CA4 to load 
data byte 0 into EB/CS LS buffer address 0 II and date> 
byte 1 into buffer address 1 II ar,d then reset the 'EB LS 
address counter'. 

The CA4 removes the hold on Request In and a channel 
service cycle transfers data 0 and then data 1 to the chan
nel. If an odd starting address had initially been loaded into 
SAR by Output X'SF', the 'odd byte control' latch lID 
would have also been set_ This latch steps the 'EB address 
counter' and the 'byte 0 control' latch so the first Service 
In transfers data byte 1 instead of data byte O. In either 
case, the signal 'in full or out empty' II restarts the cycle 
steal operation for the next two bytes of data. The CA4 
does not disconnect from the channel while cycle stealing 
the next two bytes of data. The CA4 does block Service 
In lEI until the cycle steal operation is completed. 

Every time Service In transfers a data byte to the channel, 
the CA4 steps the 'CS byte counter' 1m . When the num
ber of data bytes actually transferred equals the desired 
byte count, the CA4 resets the initiate service cycle latch 
III and requests a data/service level 3 interrupt 1m . 

(CS 
Address) 

CCU Adbus 

CCU Storage 

CS byte count~ 

Data 

CYCLE STEAL OPERATION-OUTBOUND DATA TRANSFERS 
(PART 1 OF 4) 

CCU General Registers CCU Updated .-----t ~~dates jlliiC.S.A.d.dr.es.s_ .... 
Output Registers 

address 

Set CCU Outbus Reg X CS Byte 

.;;.0;.;;.0 ____ I'--_--.;.1.;.;.7.:.;;,2~P Count 

0""'"' Ro,;... I'M'" 1 D ~ ~::::::::::;;------------~. ..::0..::.ut:...;6:,,:c:"'-.....Jil Compare CS Compare 

(force ones) Outbus Reg 0.0·1.7,2P 

~~V"I ·-------·----------~------O·d·d·Biyi~~~~.~~~~---~~-~~-~ ~ ~=~ dE~t 
Output X'6E' 

~ Outbus Reg 1.7 Control u:. X X 

I II I 

I I CSAR Byte 0 and 1 

X.6 

Force 0 

Gate CSAR To Adbus 
Bit 1 .7 is always sent 
to the Adbus as 0 for 
outbound data transfers. 

Service In Lt 
1I~ .. p.ar~it~y~is~a.d~ju.st.ed .... ~ 

CCU Adbus 

EB or CS Mode 
A 

II PL105 Set CCU Outbus Reg 
OR 

CS Buffer Store 

OR 
Out 6D EB 

PL103 

(Start EB Clock) .. OR 

Out 6F CS 

Set CSAR Byte 0 and 1 
Sample Updated CSAR OR 

II PQ103 

0 r) ,t"""', 
! • ~j \ I 

'---./ ',-

__ .....,(Notl Gate Chnl 
.- BO to LS 

OR 

EB 
Clock 
Circuit 

GateOBReq A 
Byte 0 to LS l:J J 
Write LS Pulse EB 0 
Step EB Addr Cntr ORed 

Gate OB Reg Byte 1 to LS 

PL103 

.0 ;""'~ 
\~y ,,-.J 

Write LS Pulse EB I 
r-~~~~~~~X 

o 

31 

Select LS EB 

o • 

EB/CS 
Local 
Store 
Data 
Buffers 

PP102 

7,P 

o On Iy data buffers 0 and 1 
1 h?~}}':::,:',:"',,,··· are used for cycle stealing 

PK102 

... ------iPC 

F1j 
\..j 

Gate Data Byte 1 
To Channel x 

n 
",-i) 

Channel Bus In (0·7 ,PI 

r'~ 
~j 

('-""" 
',,--. ..J 
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OUTBOUND DATA TRANSFERS-CS MODE 
(PART 2 OF 4) 

( 

Outbound data transfers result from channel Read com
mands that direct the transfer of data from 3705-80 storage 
to the host processor. When the CA is in cycle steal mode, 
the CA4 does not require control program intervention 
(once cycle stealing has been initialized) until the channel 

,data transfer has been completed and the CA4 requests a 
level 3 interrupt. The fetching of data from CCU storage is 
automatically done by the cycle steal hardware whether the 
CA4 is in ESC or NSC mode. 

CA Decodes the Command and Requests an 
Interrupt 

Initial 

(Nott Prep Busy Selection 

(Not) Int BO Ck 
State 

(Not) Stack Int A 
FL 

..--

Start 1/0 Lt 
Status In PE102 
Clock 3 
(Not) No-Op Decode A t--

.---

N 

OX TIO Rspns Rdy 

NSC Adr Valid 
O.R 

A N 
TIC 110 Decode 

t ... ( ( 

Init Sel L3 Int 

I .... I 
" 

The 3705-80 control program responds to the initial select 
level 3 interrupt with the following instructions. 

Instruction 

·Input X'7T 

Output X'63' address 

Output X'6C' 0100 0000 

Output X'6F' address 

Output X'6E' 0000 0000 

Notes: 

0000 0000 

0000 0111 

address 

Indication or Function 

1.0 = type 4 CA level 3 interrupt 
1.4 = selected type 4 CA initial 

selection level 3 interrupt 
1.6 = 0 type 4 CA #1 selected 

= 1 type 4 CA #2 selected 

0.1 = set cycle steal mode 
1.0-1.7 = X'03' to transfer three 

data bytes out (Note 2) 
Resets EB adr counter to adr 00 

Byte 0 = CSAR byte 0 
Byte 1 = CSAR byte 1 
Resets CSAR byte X 
Sets 'odd byte control' latch if 
CSAR bit 1.7=1 

0000 XXXX Byte 0 = all zeros 

0100 

Byte 1 bits 6-7 = extended 
address bits for 
CSAR byte X 

0.0 = outbound data transfer 
0.5 = reset 'initial select state' 
1.5 = set priority outbound-data 

transfer sequence 
Sets 'CS proceed' latch to start 
the cycle steal operation 

1. Other bits may be transferred to the CCU during this input. If other bits are on, 
the 3705-80 control program must take action differently from the normal 
initial selection. 

2_ From 7 to 256 bytes of data may be transferred to the channel. 

Initial Selection 
Address In and 
Status I n Response 

This instruction is not 
needed if the extended 
address bits X.6 and 
X.7 are zeros. 

Outbound transfer 
initiates a channel data 
service cycle. See H-330 
for a sequence chart for 
this operation and the 
channel service cycle. 

, 
,_.-

OUTBOUND DATA TRANSFERS-CS MODE 
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OUTBOUND DATA TRANSFERS-CS MODE 
(PART 30F 4) 

CA to Channel Data Transfer-See H-300 for 
Sequence Chart 
The Output X'62' instruction starts (1) a cycle steal opera
tion that loads two bytes of data into the EB/CS local store 
and (2) a channel service cycle so that the data loaded into 
the EB/CS local store can be transferred to the channel. 

CS Proceed 

FL 

Outbound 

Sample 62 Xfer 
Outbound Xfer 

CCU Outbus Bit 0.0 IA FL Inbound Xfer --- ESC Status Xfer 
NSC Final Status Xfer 
NSC CE Status 

?-S~C"R" '";<S~ 
Svc Selty Rst 

Diag CCU or Chnl Reset 

CCU BO CK 

Service In Lt 

OR 

Compare OR 

Clock.4 Out 
A f--

L..--

Allow Svc L3 
Status in Lt 

A I--

The CA4 sends Request In to the channel to start the service 
cycle. 

Initiate Svc Cycle 

Sample 62 I Initiate 
Service 

L--

IA FL 
A --,.--

l-B PE103 

f-8-

(Notl CS Proceed 
(Notl Sample 62 
(Notl Init Sel L3 Int 
(Not) OX TlO Rdy 

A 
Initiate Service Cycle.---...... (Notl Hold Req In 

Init Svc Cyc EB Gated 
A 

Init Svc Cycle 
EB or CS Gated 

OR 
.-'-----1 

PC106 

A ~." 0 ' I " j I",j 
"- /' 

Not Diy. Svc In 
A 

PLl04 

........ ____ ~To Op In, Svc In, Status In 
control circuits. 

Initi(lte SVC Cycle Internal 
(Not) Address Out 
(Notl Op In 

(Not) Inhibit Request In A 
OpOut 
CA Enabled 

PC102 

(") ('" \ 

'- .J ,,-' 

Request In 
to CHIF 

r-,,) 
~;/ 

PQ103 

1'-"'\ 
\., jJ 

/"'), 
0 

I n it iate Svc 
Cycle 

1 

C) 

When the Service In latch is set, it causes the next data byte 
to be read out of the EB/CS local store data buffer to the 
channel over the Bus In lines. 

-
Select LS EB 

EB or CS Mode OR 

~ A Interface Enabled and Op In 
Service In Lt 

A Gate LS to Drv Asm lOut 

Outbound X fer 

PLl05 

The cycle steal operation blocks the Service In signal from 
being sent to the channel interface until the cycle steal 
operation has been completed. 

A 

PH106 

CS Request ..--- Go CS Internal 
In Reg Fetch 

In CS Request 
OR 

CS Buf Store Diy A 
CS Complete 1 Allow Chnls Online 

PQ102 

Outbound Transfer Gated 

CS Complete 2 
A 

When the channel returns Service Out, the channel tag clock 
operates to synchronize the CA and channel. Service Out 
also increments the EB local store address counter and steps 
the CS byte counter. 

I---

~~.~r~vi~ce~ln::L~t~ __________ ~~ Increment Counter ----. 

A 

4 

OUTBOUND DATA TRANSFERS-CS MODE 
(PART30F 4) 

0 
EB Local Store ES/CS 

Address Counter Local 
Store 

31 Data 
PK103 Buffers 

PK102 

H-320 

or Gate Data Byte 1 to Channel 

I 

OR H3-
Service In Lt Driven 

A 

N PQ102 

Step EB Addr Cntr ORed 
OR 

Service In Out 

Drivers Bus In 

PG 1----1 

I 
I 

PH101-lntf A 
PS101-lntf B 

'Service In' to Intf AlB 
'CS Hardstop Rst Init 
Svc Cycle' 

~ervice Out Lt U 
Clock 3 PQ102 

PC103 

The data transfer stops when the value of the CS byte 
counter equals the byte count to be transferred in the 
CS byte count register. 

CS Byte 
Count Reg 

PLl03 

Service In Lt 

- Clock 4 D CSB,OO h.., EB or CS Cnt Compare CS Compare Count r-- OR 
EB or CS Mode 

D~ 
OE 

~ 
CSMode A 

PQ104 

PP102 
~ 

(j ~O~ 0 ~ I :, 
\~) \...,_7 \'.-)" '-..j 

Rst Init Svc Cycle EB r---
A Svc Stop or Dis 

Svc Cyc 
Supressib Ie Stat Stk Rst Init Svc 2 
Reset Init Serv Cycle A 

PL105 
CS Rst Init Svc Cy Lt 

CS Hardstop Rst Init Svc Cyc 
L.....--

PC105 

0 i""'-
i ) 
\....y' 

f 



( 

OUTBOUND DATA TRANSFERS-CS MODE 
(PART 4 OF 4) 

CS Sequence Chart-Outbound 

A ru~pl' :61 0 I A I 8 1 c 1 0 

1. Set CCU Outbus RegiSier PLI03 Passes Outbus data thru Outbus Reg 

2. Oulbus Register PMI01 

3. CS Mode POI04 

4. CS Byte Count Register PP'02 Count=3 X'03' 

5. CS Byte Counter PP102 
Out S2 (Resets) 

X'OO' JI. X'OO' 

6. CSAR PP101 
Set by Output X'SF' and X'SE' 

7. Interlock Onlllrnal) PQ106 - A 1....8T' 

8 Outbound Transfer PE103 
Ou162 
080.0=1 

9. Initiate Service latch PEt03 8 

10. Initiate SerVice Cycle Internal PC106 

r-CCUCSIC 1-1 yo. 

A I B [ c.[ 01 Al 8 [ c 1 0 A I B I c 1 0 

~L(wrileGate~ 

CSAR update 

n+2 ~X Data 0 Data 1 

-.:. 

2,18 

Address n+2 

- ..... -
9,11,12 

11. es Proceed PQ102 Out 62 T3,(Notl Rs! CS Byte Cntr 

12. Hold Request In P0103 
Blocks Request In ~. 

S,CS Aeq Gale 1- 2. 

13. es Request P0101 B,CS Aeq balE' 17 

14. Sid Channell ITo CCUI P0101 

( ( .. ... 

r-ecucs e -1 1 yele 

I c [ 0 A18JcJ OLAJBJelo A I B I c I 0 

~lSWrite Gate~ 

CSAR update 

n+4 X Data 2 Data 3 

36 36 
X X'Ol' X'02' 

2,'8 

X Address n+4 

- 10..... 

8,39,ln Full or Out Empty, 
(Not) EB or CS Count Compare 11 

,h,iS 15 -15. Go enannell (From CCU) CPOOl 

16. Gate CSAR To Adbul Pol01 

17. Go CS Internill POIDI 

18. Sample Updated CSAR POI04 

19. Sample CS Data On Outbus (From CCUI C0002 

20. CS Buffer Store POI01 

21. Ee Clock PL103 

22. Select Local Store EB PLI05 

23 Write LS Pulse E8 PlI0J 

24. Step EO Addreu Counter ORad PU03 

25. EB LS Addlen Counter PK103 

26. Gate 08 Reg Byte a To LS PL103 

21. Gate 08 Reg Bvte 1 To lS PL t 03 

28. CS Complete" 1 P0101 

29. CS Complete 2 PQ1Q2 

30. (Block'Service In~ Oud PQ102 

31. Request In (To channel) PC102 

32. 'Service In' Out ITo channen PCt03 

33. Service Out (From channell POtOI 

34. G~te Data Byte 1 To Channel PH106 

35. Ina,!"'nt Counter PC103 

3&. Step CS Byte Counter PQ1(M 

31. Byte Q:.controt P0102 

38. Byte " Control PQ102 

39. Gate Outbound CS Request P0106 

40. Senrice L3 Interrupt PE1Q3 

Oelayed II chan' 
;'4,CT2 does not have prlonty 14,CT2 

(Notl prop!ate Go CS.1S CSAR (n) to SAA is II CSAA In+2) To SAR 

7,15 7,15 

7,,17,T3 a -
CSI CD,T3+T0 _ 

17,19_1 I 
201'121314J 

= ~ Data 0 Data 1 - -
26,TO,LS Wnte Gate 27, TO,LS Write Gate 

To,Esl CIK2. • TO~E8 CIK4 36. 36. 
Out S2 IAesets) 18lAesets) 24 28 (Resets) 24 24 18 (Aesets) 

X 00000 00000 00001 00000 00001 00010 00000 

EB CIK, Da:aO r:I 
I, ~lItalLII EB CIK3 

Rst E8 Addr Cntr 
CS Buffer Store DelaY,7 _2. 

Fa1l7,2B Fa1l7,2i 

II 13 2ii 

10,NotOpl'n ~ - ?c::f~~:~i~c:-I'---------i 

10,Op In.INotl Cmd Out _ - -
8.32_ -Key numbers are used wit'" 

the desCription on H·300 
32.3~ 

35.elK3. • 
38 

36,37 
In Full or Out Empty W 

Enabled,RIl Status In and Svc In -
t Starting eycle stul t Loading 2 data bytal t Transf'r 2 data byt .. to c"'annel t Rllstarting eyc" 

in EB/CS localltore buff,,, operation 

This lIquence contin .... s intO the automatic CA4 ... ction ~ priority lIIQuenell ch.-t on H·240 that is applicable if two type 4 CAs are 
inltalled. If only one type 4 CA il inltalled~ the operation .. the ....... for the type 1 CA (See PIP 8·330 'Of' the control program 
relPO!\II '0 the ~ 3 ~taJlt"UI.inhlrrupt). 

I.eal operation 

---I 1 I 2 I 3 I • J 
Data 2 Data 3 -- -

. . 
2. 28 (Aesets) 

00001 00000 

Data 2 

Data 3 

--

r-- ~O~8u~:;ey ----. 

CS Buffer Store DelllY 

t Loading next 2 "datil byt .. in 
Ea/CS lacel Itore buffers 

X'03' 

36 
XX'03' 

i.-

3,32,CIK4,EB or IIJ 
CS Counl Compale ~ 

ii 

~ 

36 • 
24 
. X 00001 

1- .. ~ 
---

s.9 

. 
8.9_. 

t Trenlfer'''' 
data byte 

I ... 
, • f .. , ... ... 

OUTBOUND DATA TRANSFERS-CS MODE 
(PART40F4) H-33'O 



CYCLE STEAL OPERATION-INBOUND 
DATA TRANSFERS 
(PART 1 OF 4) 

Introduction 
During an inbound data transfer, the CA4 transfers data 
from the EB/CS local-store data buffers to CCU storage by 
cycle stealing. Only EB/CS local-s.tore data buffer addresses 0 
and 1 are used during cycle stealing. Cycle stealing always 
transfers the two data bytes obtained from the EB/CS LS 
data buffers to storage. However, if the starting address in 
CSAR is an odd address, the CCU stores data byte 1 (from 
the channel) and rewrites storage byte 0 in storage. All 
subsequent data is transferred two bytes at a time unless 
the inbound-data transfer ends by only transferring data 
byte O. In this case, the CCU stores data byte 0 (from the 
channel) and rewrites storage byte 1 in storage. 

The CA4 raises 'Request In' to start a data service cycle so 
that the channel can transfer one OJ two data bytes to the 
EB/CS LS data buffer. The CA4 then starts a cycle steal 
operation that loads the In register with the contents of the 
EB/CS LS data buffers 0 and 1. The CA4 requests that the 
CCU take a cycle-steal machine cycle to store the data in 
the In register at the address sent to the CCU over the 
Adbus and whether to store byte 0, byte 1 or bytes 0 and 1. 
The CCU updates the address and sends it back to the CA4 
where it is loaded into CSAR. During the cycle steal opera
tion, the CA4 blocks the 'Service In' signal from being sent 
to the channel. Once the cycle steal operation is com
pleted, 'Service In' is sent "out" to the channel and the 
channel resumes transferring two more data bytes to the 
EB/CS LS data buffer. This operation continues until a 
BSC ending.control character is detected in the data from 
the channel or the number of data bytes received equals 
the specified CS byte count and then the CA4 requests a 
level 3 interrupt. 

Initializing the Cycle Steal Operation 
The 3705-80 control program executes an: 
• Output X'6C' to load the 'cs byte count' register with 

(1) the expected number of data bytes to be received 
during the channel transfer or (2) a byte count in excess 
of the. expected number of data bytes where a BSC end
ing control character normally ends the data transfer. 
Output X'6C' sets 'CS mode' and also sets the BSC 
monitor control latches if they are desired. 

• Output X'6F' to load CSAR bytes 0 and 1 with the stor
age address location in which the first byte of data is to 
be stored by cycle stealing II. CSAR byte X is forced 
to ones and then stepped to zeros to save executing Out
put X'6E' if the extended address bits are zeros fJ . 

• Output X'6E' to load CSAR byte X if the extended 
address bits X.6 and X.7 are not zeros II. 

• Output X'62' to set (1) inbound data transfer and 
(2) the 'CS proceed' latch to start the cycle steal 
operation. 

Details of the Cycle Stealing Operation 
The key numbers in the paragraphs below refer to the data
flow diagram on this page andlor the CS sequence chart on 
H-360. 

The CA4 raises 'Request In' to start a data service cycle. 
The example illustrated in the CS sequence chart on H-360 
assumes that the. address in CSAR points to an odd bound
ary, therefore Output X'6F' sets the 'odd byte control' 
latch II. This latch steps the EB address counter to 1 
and sets 'byte 0 control' so that the first data byte trans
ferred by the channel is loaded in EB/CS LS data buffer 1. 
The CA4 (1) steps the CS byte counter to one (2) turns on 
'byte 1 control' to indicate that the buffer is full, (3) turns 
on 'CS request' to bid for a CS1 machine cycle, and (4) 
blocks sending 'Service In' to the channel. 'In reg fetch' 
II resets the EB LS address counter to 0 and starts the 
EB clock. This loads the contents of buffer 0 (old data) 
into I n register byte 0 and data byte 1 (STX) from buffer 1 
into In register byte 1 II . 

.:.:..:..::~=.c.:.:..:..:.::...::.::..:.:.r--, ,,, "'" o_~ R.. Cf\ 
(Passes updated CS address I 
thru out bus reg) _ 

~~-. 
Outbus Register PM101 

(force ones) ~ p 
·0·ut·p·ut

iiii
X·'6

I1
F-' --·1 r:=T.....:Se"-t:....:C=-=S'-'A~R-"B..:.yt:;:..e..::.0..::.an-'"'d'-'1-( 

..::..::.;=..:..:....::"----X X X 

fJ 
Step Byte X 

X.6 

I I II I 
CSAR 
Byte X 

CSAR Byte 0 arid 1 

Inbnd Xfer 

Clock 1 

The CCU returns 'go chan l' when the next machine cycle 
will be a CS1 machine cycle. The CA4 then sends all 18 bits 
of the address from CSAR to SAR over the CS adbus II 
and sends 'store byte l' to signal the CCU that only data 
byte 1 is to be stored. The CA4 gates the In register con
tents to SDR (storage data register) byte 1 from which data 
byte 1 is stored, The CCU updates the address to an even 
address by incrementing by one or two 1.1 (depending on 
how many bytes were stored) and returns the address 
(16 bits) over the CCU outbus. The CA4 then loads the 
updated address into CSAR bytes 0 and 1. Since byte X of 
the updated address is not returned, the CA4 must update 
CSAR byte X if a carry from bit 0.0 to X.7 occurred during 
the CCU update. The CA4 knows a carry occurred if the 
updated address on the CCU outbus equals zero when 
sampling the updated CSAR and steps CSAR byte X. 

The CA4 sends 'Service In' to the channel II when the 
cycle steal operation has been completed. The data service 
cycle resumes and the channel transfers the next two data 
bytes to EB/CS LS data buffers 0 and 1. This service cycle 
operation is the same operation that occurs when the start
ing CS address is even and the 'odd byte control' latch is 

Increment Counter 

CYCLE STEAL OPERATION-INBOUND DATA TRANSFERS 
(PART 1 OF 4) H-340 

off. Aside from loading two data bytes instead of one, this 
service cycle and cycle steal operation is identical to that 
described above except that 'store byte 0' and 'store byte l' 
signals are both sent to the CCU when the CSAR address is 
sent to SAR lID . 
The CA4 monitors the data transferred from the channel 
for BSC ending control characters ETB or ETX when in 
ESC mode and the monitor control latches are set. If either 
of these ending characters is detected II on the channel 
Bus Out, the CA4 sets the 'service stop or disconnect' latch 
that resets the 'initiate service' latch stopping the service 
cycle and requests a level 3 interrupt. (See H-260). m 
Every time Service Out transfers a data byte from the chan
nel, the CA4 steps the 'CS byte counter'. When the number 
of data bytes received equals the desired count in the 
'CS byte count' register, the CA4 raises 'reset initiate ser
vice cycle EB' that resets the 'initiate service cycle' latch 
stopping the service cycle and requests a level 3 interrupt. 

Step EB o 
Addr Cntr ORed EB Local Store ... _~ 

Address Counter" 

data buffers 0 and 1 
used for cycle stealing 

PK103 

EB or CS Mode 

OR 
Select LS EB 

31 

EBtCS 
Local 
Store PK102 
Data 
Buffers 

.' __ X.,7 .. _0_,O __ 4 B 1.7 
h.._--------; N 1----( 

"';" R" ""' ~ ~"" R.", .. , r--------------~~--X ~ X~-~~--__t 

In 6C or In Reg Fetch 

o 
Out 6F CS 

Gate CSAR to Adbus X 

~fiCSAdbUS 

Gate Chnl BO to LS 

1-~lst~ar~t~E~B..::.CI~oc~k4) EB ~S~et~l~n=Re~g~B~y=te~O-----~ 
Clock Set In Reg Byte 1 
Circuit Step EB Addr Cntr ORed 

PL103 

Set CSAR Byte 0 and 1 

P0103 II Odd Byte 
Outbus Reg 1.7 Control 

Out 6F CS A FL 

P0102 

r~ 
, / 
"'- .. / 

CS Adbus 

(CS Address) 

0.0 I 0.7 1 .0 I 1.1 

\PK104 

~===;;I;:::===== 
Gate CS Data or 6D To Inbus X 

IN Register 

CCU Inbus 

'('" .. ')1., \: ... jJ 
r) I • 
"--.; r): \ ' 

'c. ... 
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INBOUND DATA TRANSFERS-CS MODE 
(PART 2 OF 4) 

( 

Inbound data transfers result from commands that require 
the passing of data from the host processor to 3705-80 
storage. 

When the commands are decoded, they request an initial 
selection level 3 interrupt so that the 3705-80 control 
program can determine what action to take to service the 
command. The commands start an initial selection sequence 
as shown on 8-170. 

CA Requests an Initial Selection Level 3 Interrupt 

(Not) Prep Busy 
(Not) Int BO Ck 
(Not) Stack Int 

Start I/O Lt 
Status In 
Clock 3 
(Not) No-Op Decode 

OX TIO Rspns Rdy 

NSC Adr Valid 

TIO I/O Decode 

Sample 62 

CCU Outbus Bit 0.1 

r--
A 

~ 

A -

I~ 

-
OR l1-r--

'--

CS Proceed 

FL 

Inbound Xfer 

A FL 

PE103 

A 

'--

Outbound Xfer 
Inbound Xfer 
ESC Status Xfer 
NSC Final Status Xfer 
NSC CE Status 

Init Sel 
St 

FL 

PE102 

N 

N 

Svc Cyc Ast Init Svc 
From H·370 A >-------=S.:;vc:.S=-et..;,t:.v:..:R:.:s~t.:.::..:.~O-------i 

Dia CCU or Chnl Reset 
CCU BO CK 

Service In Lt 
Compare 
Clock 4 Out 

AllowSvc L3 

Status In Lt 
A 

( 
'-

{ 

Init Sel L3 Int 

OA 

OA 
A 

Initiate 
Service 

FL 

PE103 

I ... 

Initiate Svc Cycle 
(Not) Sample 62 
(Not) Init Sel L3 Int 
(Not! OX TlO Ady 

I 
" 

Control Program Responds to the Interrupt 
The 3705-80 control program responds to the initial selec
tion level 3 interrupt with the following sequence of 
instructions. 

I nstruct ion 

Input X'77' 

Input X'61' Address Command 

Output X'63' Address 0000 0000 

Output X'6C' 0100 1001 0000 1000 

Output X'6F' Address Address 

Output X'6E' 0000 0000 0000 XXXX 

Output X'62' 0100 0110 0000 0000 

Indication or Function 

1.0 = type 4 CA level 3 interrupt 
1.4 = selected type 4 CA initial selection 

leve I 3 interr~pt 
1.6 = 0 4 CA ttl selected 

Byte 0 = subchannel address 
Byte 1 = command 

Byte 0 = address 
Byte 1 = all zeros 

0.1 = set cycle steal mode 
0.4 = set SYN monitor control latch 
0.7 = set EBCDIC monitor control latch 
1.0-1.7 = X'OS' to transfer eight data bytes 
Resets EB adr counter to adr 00 

Byte 0 = CSAR byte 0 
Byte 1 = CSAR byte 1 
Resets CSAR byte X 
Sets 'odd byte control' latch if 
CSAR bit 1.7=1 

Byte 0 = all zeros 
Byte 1 bits 6-7 = address bits 

for CSAR X 

0.1 = inbound data transfer 
0.5 = reset initial selection 
0.6 = reset data/status control 
1.6-.17 = 0; check for 4 SYN chars 
Sets 'CS proceed' latch to start 
the cycle steal operation 

*If other bits are on during this input, the 3705-80 control program must 
take appropriate action to service the condition indicated by the bit. 

The Output X'62' instruction initiates a channel service 
cycle to transfer the data from the host processor to the 
CA EBtCS local store. 

~" 

"l. 

Initial selection Address In 
and Status In response 

This instruction is not needed if 
the extended address bits X.6 
and X.7 are zeros. 

Inbound transfer initiates a 
channel data service cycle 'CS 
proceed' initiates a cycle steal 
operation. See H-360 for the 
combined sequence of operation 
assuming the CS begins on an 
odd byte address. 

.--____ To Op In, Svc In, Status In 
control circuits. 

(Not) CS Proceed 
(Not) Hold Req In Initiate Service Cycle A 

A Init Svc Cyc EB Gated 
A (Not) Diy Svc In 

PQ103 
PL104 

PC106 

Initiate Svc Cycle Internal 
(Not) Address Out 
(Not) Op in 
(Not) Inhibit Request In 
OpOut 
CA Enabled 

A 

PC102 

Request In 
to CHIF 

INBOUND DATA TRANSFERS-CS MODE 
(PART 2 OF4) 

( 

H-350 
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INBOUND DATA TRANSFERS-CS MODE 
(PART 3 OF 4) 

CS Sequence Chart-Inbound 

Output X'62' 
f4-ccu CSI Cyclt~ 

A I a I c I D A I a I C I 0 AJalcJo 
Set bv Output X'SC' 

I. CSModI P0104 

2. Odd Byte Concrol PQ102 
Set bv Out 6F w OB Aeg 1,7"'1 ~ 

3. Gate Channel BUI Qut to LS PL103 - EB CII~~ •• :_B CIK3 

Out 62 (R.setll 11 

4. CS Bytl Counter PP102 X X'OO' X X'OI' 

Set bv Output X'6F' and X'6E' 3S,tn+I' on Outbul 

5. CSAR (Cycle St .. 1 Address Registe" . PP101 Addre" n (wh.r. n is 0 --: Address n+' -
6. Int.rlock IInlernaU palos - A I...-BTI "'-

Out 6'2 
7. Inbound Transl.r PE103 OBO.l:' 

8. Initiate Service latch PE103 7 

9. Inuiale Service CYcle Internal P~I06 B,1O 

10 CS Proceed P0102 01.1162 - _ T3, INotl AS! CS Bvte Cnlf 

11. Reques! In ITo channell PCI02 
~ Dd/efftnt tim" $ea/tt for. SffflllCft ev~1tt r-

9,INoti Op In ~ 

12. 'Servf(lIt In' OUt (To channell PCIOl 9,Op In,lNotl Cmd Qut 

13. Service Out (From channell PB101 ~ 

1 •. Increment Counter PCI03 12.13_ 

non-dala STX 
15. Select Local Store E 8 PLlas 1,12_ '_ -... 
16. Wnte lS Pulse EB PLI03 7,14.CIKI ~TX m X'Ol' 

17. Step CS Bytl Counter P0104 14,CIK3 _ 

18. Step EB Address Counler ORld PLlt)3 2,1,CS Aeq Gate _ 17 • E8 CIK2,TO III • EB CIK4,TO 
Out 62 (Reserl 18 18 23 (Aeset! 18 18 

19 EB, LS Address Counter PKla3 00000 X 00001 X 00010 00000 X 00001 X 00010 

20. Byle a ContrOl PQ102 2,7,CSAeIGaie 23,T3 

21. Byte 1 Control palO? In Full or 01.11 Emplv 
11,20 

22 In CS Request palm 7,17,ln Full or Out Emptv 23 

23. In Reg Fetch P0101 II 6,22 6.11 

2' CS Requesl pal0~ 
23 3' 

25. aId Channell ITo CCUI P0101 
14,30 30 

26. ES Clock PLIOl 
Fall23L 1 I 2 I 3 I • I 

21. Stt In Reg 8Vle a PLI03 non-dala 
EB eIK,TO,(Notl LS Wille Gate • 

29. PlI03 

~CU CSI Cycl._ 

AlalcJo A I • I c I 0 A I a I c I 0 A I • I c I 0 A I • I c I 0 

31,T3 

-17 17 

XX'02' XX'03' 

35,ln+31 on Outbus 

X Addrt!ss n+3 

"'- - - - -
39 

B 

-l Ddltlftlnr rIme scale t-fOf $I!flll~ eve" 

II 'iii_ - m 
Data .ETX .• ,.,.:*:::: ~$ !:~:a~e:~~~ut 

- -
1,12 3=. ,!,T!.. 

Data In X'OO' ETX,n X'OI' . . 
~. . 

17 • 17 • • • 
36 fReset) 18 18 23 {Aesell 18 18 36IAesetl 

00000 X 00001 X00010 X 00000 X 00001 00010 00000 

17 

r.- ~~o~eu~::ay -.... 1n Full or 01.11 ~mpty r-- ~~o~u~::av --+ 

-
F,II 231 1 1 2 1 3 1 • 1 

u:la 

Set In Reg Byte 1 ms~x 
EB CIK3,TO,lNoII LS Wrlle Gale 

Efx 
29. In Aaglsllr PK104 

27 '1' " ~8 
non-dala non-data, STX Uala Uata,t:.TX 

30. Go Channl' 1 IFrom CCUI CPool 
Delaved If chan' does 
not have puoutv 25,CT2 i5,CT2 

31. Gill CSAA To Adbus POIOI eSAA (nl to SAR With 'STORE B TE " IJ CSAR In.') to SAR With 'STORE BYTE 0' and 1m 3O,INoti Propagate Go CS 30 'STOAE BYTE l' 

32. Go CS Inll,nal POIOI 
6.JO 6,30 

33. 0111 CS Dati On Inbul fFrom CCIJI COOO2 
CSI AT~ _C Time .-

)0. Gill CS Dill 01 6D To Inbus PL102 32,33~_ 1-
35. s.mpltU ....... CSAR POIQ4 .L . 6,32,T3 • 

38. CSComp"''' 1 P(jl0, es Buffer 
6, Store Delav 1...37 

37. CS Compll" 2 PQ102 
Fall 6,36· 

-
Fall 6,36 

38. IBlock 'Service In' 01.111 PQ'O:Z 

" 
-
36 

38. Service SlOP or Oisc:onnlCI PC105 l,I4,Decode ETX,CIK2, 
ESe Mode, In Transfer EB Man Gate 

40. Se'VI~ L3 In",rupl PE103. 7,8 m 
Set lola Inbo,,:!nd t Chan tr.nsfers STX Cvcle steal STX Store STX in Complete CS after r Chan transfers 2 chars to CS Data and ETX Store Data and t Complete CS opera~ion after delav 
operation, chi' to E BICS LS buff.r char VI' In Reg byte 1 of adr n delav ERICS LS buffers-ETX detected chars via I n Reg ETX in adr n+l 

0 !,f~~ I"'"~ f) 0 (~)i 
',,- .. \" ) ('-...) '" ,.. ,'X...._JI c) o () 

A I • I c I 0 

-

o ('~~ 

~-.j) 

! INBOUND DATA TRANSFERS-CS MODE 
(PART30F 4) 
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INBOUND DATA TRANSFERS-CS MODE 
(PART40F 4) 

See H-360 Sequence Chart 
When the channel returns Service Out in response to Service 
I n, the channel tag clock operates to synchronize the CA4 
and channel. The CA4 writes the data byte on channel Bus 
Out into the EB/CS LS data buffer and then steps the EB 
local-store address counter. 

Ch",ntl Bus Out 0-7,P 

(' 

I Inbnd XfI, G::::."" .. .::Ch:::.:n:.,::1 B""O.:.;To:..:L""S __ _ 
- IX 

Clock 1 A I--______ ~W!!!"!!!· .. C!:L~S ~PU!!!!'.!..!E:!B ___ 'X 

~6-2In~~~_~n.~C~.u~n~~t_ I I 
L.L1! 

~ 
'"" EB/CS 

Service Out LI 

S.rviCi In LI A 

PC'03 

Locol 

( 

Store PK102 

s..Cl LS EB 

Inc,.,..nt Counter 

C .... 3 A Step CS 8V" Counter 

CSModo 

PO,04 

In our example the starting address in CSAR is odd, there
fore the 'odd byte control' latch had set the 'byte 0 control' 
latch and had stepped the EB address counter to 1. When 
the first data qyteis written into the EB/CS LS data buffer, 
the CA4 steps the CS byte counter and sets the 'byte 1 con
trol' latch. This indicates that the data buffers are filled 
and signals for a cycle steal operation. 

Out SF CS 

Odd Bytl 
Control 

0;:;;U:;::'b:=UI,,-R;:, .. ,-,Ic:.:_1_~ ___ ~ A FL 

CSComple.e2 
OR 

T3 P0102 

CS Buf Store Diy 
rNod CS Mode 

00 •• 
Buffe. 

( ( .... 

FL 

GIIte CSAR 10 Adbus 

L---------------------------------------------~N~--~~~~:..::=~~ 

The cycle steal operation blocks the Service I n signal from 
being sent to the channel interface until the cycle steal 
operation has been completed. 

....... In· to Intf AlB 
r=:":::":::=:"'~'CI H.nIItop Rn Init 

s..: CycIo' 

I , . 

A 
In F un or Out Ef'nI)ty 

I 
" 

'In reg fetch' starts the EB clock that provides the timing 
pulses to load the data bytes from buffer 0 then buffer 1 
into the In register. 

OR' clockl 
In 6C 0' In R .. FE 1st ... EB 

fa/es 
Lo~1 
5torl! 
O •• a 
Buff., 

r, 

~ L-_____________________ :x ~X 

I I 
When the CCU takes a CS1 machine cycle, the CCU loads 
the SD R depending on which "store byte" lines are active 
then stores the SDR contents into the storage location 
addressed by the CSAR address. 

Set CSAR Bvte 0 and 1 

(Jlle CSAR To Adbus 

In Regllter 

Gal' CS 0 ... 0' 60 10 Inbu. I _ 
..... ;::::::::::::::~: ccu Inbus 

8 Reg,AlU. 
L-_..._-.....J Z Reo 

SOR 

I 

16 bits 
.·.:.:::::::::~:~:ccu Outbus 

The CCU updates the address and returns it to CSAR. 

The service cycle operation resumes after the cycle steal 
operation is completed. This service-cycle cycle-steal routine 
keeps repeating (without any normal program interrupts) 
until (1) the CA4 detects an ETX or ETB character in the 
data transferred from the channel provided the CA4 is in 

Senoice In Lt 
Qock4 
Ea orCS Mode 
EB or CS Cn' Comperw 

Doc:odo ETX 
Doc:odo EBCDIC ETI 
Docado USASCII ETI 

ESC mode and the monitor control latches are set (see 
H-260),or (2) the CA4 has received the number of data 
bytes equal to the desired count in the 'CS byte count' 
register. Either condition resets the initiate service latch 
that stops the service cycle operation and requests a level 3 
interrupt. 

Rlt Init Svc Cycle Ea 
ib"Stet:Stk 

"-tlnit rv .. 
PL106 CS Rn Init Svc It 

A Svc eve RIC Init Svc 

PCl06 

CS H.-dIt Rd In" Swe C c 

INBOUND DATATRANSFERS-CS MODE 
(PART40F 4) H-370 
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CA4 ERROR INTERRUPTS 
The type 4 channel adapter requests a level 1 interrupt 
whenever: 
• A channel 'Bus-In' check occurs. 

The channel adapter hardware detects bad.parity in the 
data byte being sent across the chann~1 to the CPU. 

The control program should respond to the interrupt 
with an Input X'67' instruction to transfer the contents 
of the error condition register to the CCU. Bit 1.0 
should be transferred if a channel 'Bus-In' check 
occurred. 

• An in/out instruction accept check occurs. 
An in/out instruction accept check (invalid I/O op) 

occurs if the control program executes an Input or 
Output X'60'through X'66' or X'6C' through X'6F' 
instruction while the CA is actively handling any data or 
status transfer sequence. When the control program 
responds to the level 1 interrupt with an Input X'67', bit 
1.1 is transferred to the CCU. 

• A 'CCU Outbus' check occurs. 
When bad parity is detected on the 'CCU Outbus', the 

CA requests a level 1 interrupt. Bit 1.2 is returned to 
the CCU from the error condition register when the con
trol program executes an Input X'67' instruction in 
response to the interrupt. 

• A local store check occurs. 
Bad parity being gated from the local store registers 

causes a level 1 interrupt request. Bit 1.3 is returned to 
the CCO from the error condition register when the con
trol program executes an Input X'67' instruction in 
response to the interrupt. 

• An EB local store check occurs. 
Bad parity being gated from the EB local store during 

Input X'6C' or Input X'6D' sets the 'local store check' 
latch. The next Input X'6D' instruction causes a level 1 
interrupt request. Bit 1.3 is returned to the CCU from 
the error condition register when the control program 
executes an Input X'67' instruction in response to the 
interrupt. 

~I 
"-.y' () 

• CS outbus check occurs. 
When bad parity is detected on the 'CCU Outbus' 

during a cycle steal data transfer, the CA requests a level 
1 interrupt. Bit 0.0 is returned to the CCU from the 'CS 
error register' when the control program executes an 
Input X'6E' instruction in response to the interrupt. 

• CS inbus check occurs. 
When the CCU raises 'bad data' to signal that the 

CCU has detected even parity on the 'CCU inbus' during 
a cycle-steal data transfer, the CA requests a level 1 
interrupt. Bit 0.1 is returned to the CCU from the 'CS 
error register' when the control program executes an 
Input X'6E' instruction in response to the interrupt. 

• CS address bus check occurs. 
When the CCU raises 'SAR even parity' to signal that 

the CCU has detected incorrect parity (even) on the 'CS 
adbus' during a cycle-data transfer, the CA requests a 
level 1 interrupt. Bit 0.2 is returned to the CCU from 
the 'cs error register' when the control program 
executes an Input X'6E' instruction in response to the 
interrupt. 

• CS address exception occurs. 
When the CCU raises 'address error' without 'SAR 

even parity' to signal that the CCU has received an 
address from a type 4 CA that is within a protected sec
tion of storage. 

/~ 
( :;~ 
\.....j 

nter ace E bid dOl na e an p n 

(Notl Halt I/O 

0 Channel Bus In Parity Error 

(Noll Prep Busy r--
Check Bus In Parity Cond A 

A 
Check Bus In Parity Cond B 

'---

10 Operation 

I nitiate Service Cycle 

~~ Req Enab Intf 

(Notl Decode 67 .----. 

I A 
'---

Type 4 CA Decode 

Sample Output Data A 

(Byte 0 or Byte 1 Parity Errl r 

Gate Local Store on Inbus r--

T3 Time 
A 

(Local Store 0 or 1 Par Err Unclkl 

L:= 
(Clock 2 and 50 Nsec Clockl 

A -
(Gate LS Thru Drvr Assmb 1 or 21 

'--

Parity Error EB LS Check It 

IA 

~ 

JA 
'--

Cnl Bus 
In Err 

FL 

'---
PH107 

Inval 
lOOP 

FL 

'---
PF105 

CCU Bus 
Out CK 

CA ERROR INTERRUPTS 

I f nt A Bus In Err ~ 

OR 
r--

-'----
PA102 

-
OR 

CA L 1 Interrupt Req 

r--_ 

I A 
I--

FL 
L.-

'--
PF105 

LS Parity 
CK 
r--

FL 

---PF105 

Bid L1 
Bid l1 EB Check 

(Set In Reg Byte O/Byte 11 IA Fl In 60 EB A Fl 
L--

-CS Buffer Store Gated 

s.m._ Up...... ~s 0."'" Ck 
CSAR Gated 

Fl 
Byte 0 or 1 Parity Error A 

'-- ---
Bad Data 

CS Inbus Ck 

JA 
Fl r-

Go CS Internal 
'--

CS Addr Excep 

Address Error -:J A 
Fl 

SAA Even Parity r&J -
Sample SAA and SetEB Ast Lt 

/~ 
,,-y o 

J 
""""'-

CS AdbusCk 

IA 
Fl 

I ....... ---PQ10S 

() 

L..-

P'i:'1Q3 

~ 

Bid l1 Interrupts CS 
OR 

~ 

r-
\5cm)s 

~ 
Step CS Byte Counter 

(Not) Op In Repowered 

H-380 

Bid Lvi 1 Interrupt 

CS Rst In it Svc Cy It 
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IN'lTIAL SELECTIVE RESET, INITIAL INTER· 
FACE DISCONNECT AND SERVICE SELECTIVE 
RESET-SELECTOR CHANNEL CONTROLS 
The 'gate 60 or reset' FL is to prevent losing a second inter
rupt while the CA4 is handling a previous interrupt_ 

During a normal initial select L3 interrupt (not caused by 
selective reset or halt I/O), the 'gate 60 or reset' FL .. is 
reset, which: 
• Prevents either inputting or resetting the 'initial selective 

reset' FL or 'initial interface disconnect' FL. 
• Prevents the 'service selective reset' F L from being set. 

If selective reset or halt I/O occurs during a normal initial 
select L3 interrupt, their respective latch will be set and 
after the original initial select is reset fJ ,the two latches 
can be inputted and/or reset. 

If the initial select L3 interrupt is caused by a selective reset 
or Halt I/O II (no initial select L3 interrupt was in prog
ress), the two latches can be inputted or reset II . 
The service selective reset can only be set when the CA4 is 
transferring data over the channel (initiate service cycle 
active) II 

(Not) Op Out A 

(Not) Suppr Out A 
(Not) Gate Data to Inbus Repower 

Enable Interface A 

Enable I nt f B 

Diag Pwr On or Reset Sw Aes 

A 

Op Out A 

System 
Reset 

t---. FL 

PC105 

t ... ' 

Init 

System Reset 
Level 3 

FL 

PC105 

Selective Reset 

In it 
Interface Disconnect 

Reset Sys Rst or NSC OR ~ ___ ..J 

(Not) Interlock 

Init Sel L3 

Ast Init Sel or paR 

Suppr Out A 

Op In 

(Not) Op Out A 

Initiate Service Cycle 

Initial Select 
Sample 
Delay 

~-----.FL 

PP106 

Initial Select 
Reset Remember 

FL 

PP106 

A 

A 

Selective Reset 

, 
.... , 

Cause Init Sel L3 

II 

Interlock 

(Not) Blk Set of Svc Sel Ast Lt 

Gate 60 
or Aeset 

1--" FL 

D PP106 

Input 60 

A 

Input 60 
To Tag 
Control 

Initial 
Selective 
Aeset 

A Input Init Seltv Ast Bit 0.2 

Input Init Intf Disc Bit 0.1 

FL HH-----( 

Ast Init Sel to 
Tag 
Cntrl PC105 

Initial 
Interface 
Disconnect 

FL 1--4 ....... ---( 

PC105 

Halt 1/0 

Data Svc Aeset 

Service 
Select Reset 

FL 1------( 

PC105 

INITIAL SELECTIVE RESET, INITIAL INTERFACE DISCONNECT H-390 AND SERVICE SELECTIVE RESET-SELECTOR CHANNEL CONTROLS 

( 
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DISCONNECT IN-SELECTOR CHANNEL 
Disconnect In is gated to the channel interface (A or B 
when a hardstop condition occurs and the CA4 is actively 
operating with the channel. 

/~ ~~ /1 "'l-, /~ () ,) I ' ',,-~;) 
I " 

*,-~--Y " "-.y \. 

Enable Intf A 

Op In Repowered 

Enable Intf B 

Address In L T 

Command Out A 

(Not! Reset Op In Due to HIO Selr 

Clock 4 

(Not! Op In or Stack Pulse 

r"''''' ("', i'-~ 
'. ') \ ,; "'--) "-_/ ,./ 

PH106 

PS106 

A 

In, 
, ! 

",--y 

Interface Enabled 
and Op In 

Interface 
Enabled 
and Op In 

PH107 PH105 

Hardstop 

PS105 
PS107 

FL Proceed Lt 

PC103 

(j) 

DISCONNECT IN-SELECTOR CHANNEL H-400 

NPL Disconnect In to Intf A 

NPL Disconnect In to Intf B 

,/"'"'" r ..... ,r'"""J J "\ t ~ ll: ( ) 

'" ,I 
\ .J \,,/ ~,,/ , "-.)1 
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Index 

A 
A bus assembler controls 6-100 
A register direct operation, CCU 6-100 
abort, SDLC B-061, B-520 
access controls, file F-110 
access drive, F-310 

recalibration F-470 
ACR instruction 6-150,6-190,6-220 
activating the control panel 1-060, 1-120 
ADAPTER CHECK light 1-020 

~ .. --,,, 

add character register instruction 6-150, 6-190, 6-220 
add halfword register instruction 6-150, 6-190, 6-220 
add operation, CCU 6-100 
add register immediate instruction 6-150, 6-160, 6-170 
add register instruction 6-150, 6-190, 6-220 
address, type 1 CA 

byte transfer 8-100, 8-110, 8-300 
ESC 8-000 
NSC 8-000 

address assignment, type 1 CA 8-000 
address compare 

interrupt 1-030 
load 1-150 
program stop 1-030 
store 1-150 

ADDRESS COMPARE light 1-020 
ADDRESS EXCEPTION light 1-020 
address select 

type 2 communication scanner B-220 
address substitution 

type 2 communication scanner B-220 
ADDRESS/DATA switches 1-100 
addressing storage 7-220 
adjusting DC voltage D-S80 
adjustments 

DC voltages D-580 
RPL diskette drive F-S40 

adjustments (see removal, adjustment, and replacement 
'procedures) 

AH R instruction 6-1S0, 6-190, 6-220 
ALD references, line set C-160 
alignment tool, CE F-620 
A LU controls 6-100 
amplifier, 

limit F-5,20 
read 

and character register instruction 6-150,6-190,6-220 
and halfword register instruction 6-150,6-190,6-220 
and operation, cCU 6-100 
and register immediate instruction 6-1 SO, 6-160, 6-170 
and register instruction 6-1S0, 6-190, 6-220 
AR instruction 6-150, 6-190, 6-220 
AR I instruction 6-1S0, 6-160, 6-170 
arithmetic operations 6-100 
array 
, storage board 7-220 

layout (0IA-B2) 7-210 
attachmenfbuffer address register 

type 2 communication scanner 
level 2 interrupt B-310 
LI B identification B-360 
program addressing B-290 
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auto call interface, line set LS4 C-260 
auto call interface, type 2 communication scanner 

abandon call and retry B-090, B-150, B-260 
call originate status B-090, B-150, B-260 
call request B-090, B-260 

B 

data line occupied B-090, B-150, B-260 
digit present B-090, B-260 
interrupt remember B-090, B-500, B-510 
power indicator B-090, B-150, B-260 
present next digit B-090, B-150, B-260 

B data register 
type 2 communication scanner B-150, B-260 

B instruction 6-150,6-630,6-640 
B register direct operation, CCU 6-100 
BAL instruction 6-150,6-560,6-570 
BALR instruction 6-150, 6-190, 6-240 
BB instruction 6-150,6-630,6-660 
BCC read, LIB C-030 
BCC write, LI B C-030 
BCL instruction 6-150,6-630,6-640 
BCT instruction 6-150, 6-630, 6-680 
belt tracking, adjustment of F-545 
bisync (see BSC) 
bit clock control, LI B 

ALU flowchart C-050 
local store C-030 
timings C-030 

bit clock select, LI B C-030 
bit service 

line set 1 C-180, C-210 
line set 2 C-230 
line set 3 C-250 
line set 4 C-260 
line set 5 C-280 
line set 8 or 9 C-300, C-320 

block header F-300 
board layout, type 2 communication scanner- B-040 
bootstrap load 6-961 
branch and link instruction 6-150, 6-560, 6-570 

to 
,,\, 

branch and link register instruction 6-150,6-190,6-240 
branch instruction 6-150, 6-630, 6-640 
branch on bit instruction 6-150, 6-630, 6-660 
branch on C latch instruction 6-150, 6-630, 6-640 
branch on count instruction 6-1S0, 6-630, 6-680 
branch on Z latch instruction 6-1S0, 6-630, 6-640 
BSC control character recognition, type 4 CA H-260 
BSC CRC register 6-840 
BSC, terminal operation 

type 2 communication scanner B-370 
BSC, type 2 communication scanner B-370 
buffer address register-CSB, type 2 communication scanner, 

program addressing B-290 
burst length, jumper options type 4 CA H-OOO 
burst length, jumper options type 4 CA H-OOO 
bus terminator assemblies E-OOO 
business machine clock C-030 
byte a'ddress 

type 1 CA 8-100 
type 4 CA H-080 

1-
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byte address/ command from ISACR 
type 1 CA 8-070 
type 4 CA H-050 

'" .. 

byte address ESC test I/O transfer, type 1 CA 8-190 
byte address/ status from local store 

type 1 CA 8-150,8-160 
type 4 CA H-010, H-020 

byte count 
type 1 CA 8-270. 8-330 

BYTE lights, X, 0, 1 1-010 
BZL instruction 6-150, 6-630, 6-640 

C 
CLEVE L light 1-020 
cable busltag E-OOO 
cabling, LIB C-110 
Card functions and locations 

CCU 6-000 
diskette controller F-200 
Power Supply D-S05 
storage 7-210 
type 1 CA 8-030 
type 4 CA H-030 
type 2 communication scanner B-040 

card layout, CCU data path 6-000 
card positions, LIB C-070 
CBS data coupler interface C-330, C-370 
CCR instruction 6-1S0, 6-190, 6-220 
CC check 

bypasshardstopon 1-110 
hardstop on 1-110 
resetting a 1-120 

CC CHECK light 1-060 
CC check lights, display A 1-010 
CC CHECK RESET push button 1-060 
CCU data path, control panel test of 1-170, 1-190 
CCU introduction 6-000 
CCU out bus check 

type 1 CA 8-360 
CE alignment tool F-620 
CE burst length jumper options, type 4 CA H-OOO 
CE jumper, Diskette write F-460 
CE key 1-030 
CE latch card 1-200 
CE service hints F-620 
CE usage meter 1-030, D-590 
central control unit, introduction 6-000, 0-000 
changing machine priorities 6-071 
channel adapter, introduction 0-000 

type 1 CA 8-000 
type 4 CA H-OOO 

channel checking, ROS test 
N-ROS type 4 CA H-140 
type 1 or type 4 CA 2-020 

channel command rejecting, type 1 CA 8-160 
channel commands, type 1 CA 8-000 
channel interface 

disabling a 1-120 
enabling a 1-120 

channel sense command 
type 1 CA 8-160 

CHANNEL 1 INTERFACE A ENABLED light 1-0S0 
CHANNEL 1 INTERFACE B ENABLED light 1-050 
CHANNEL 1 INTERFACE ENABLED/DISABLE 

switch 1-050 

~. 
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character service cycle, type 4 CA 
sequence chart, outbound data H-200 
sequence chart, inbound data H-270 

character control block vector address, 
type 2 CS B B-330, B-120 

check, type 1 CA 
CCU outbus 8-360 
channel bus-in 8-360 
input/ output 8-360 
local store parity 8-360 

check lights 
display A 1-010 
display B 1-020 
turning off the 1-010 

check register, type 2 CS 
CCU outbus check B-130, B-170 
I CW input register check B-130 
I CW work register check B-130 
LI B select check B-1 30 
LI B X BCC check B-1 30 

f' 
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line adr bus check B-130, B-190 
priority register available check B-130 

CH R instruction 6-150, 6-200, 6-220 
clock, business machine C-030 
clock, Diskette controller F-110 
CLOCK light 1-010 
clock step 1-110,1-160 
CLOCK TIME lights 1-010 
clock times, CCU 6-030 
clocking 

type 2 attachment base B-050, B-051 
type 2 communication scanner B-050, B-051 

closeo diodes in bridge storage 7-120 
collet assembly, Diskette F-500 

(-

collet, removal and replacement of F-540 
command/channel test I/O, type 1 CA 8-210,8-220 
command decode, file F-110 

0-050 

(" 

communication scanner, introduction 
compare character register instruction 
compare halfword register instruction 
compare operation, CCU 6-100 
compare register immediate 

6-1S0,6-190, 6-220 
6-1S0, 6-190, 6-220 

instruction 6-150,6-200,6-170 
compare register instruction 6-1S0, 6-200, 6-220 
component locations, power supply D-SOS 
configuration 

type 2 communication scanner B-OOO 
configuration chart, LI B and line sets C-OOO 
control in A 

type 2 communication scanner B-260 
control in B 

type 2 communication scanner B-260 
control in C 

type 2 communication scanner B-260 
control out A 

type 2 communication scanner B-260 
control out B 

type 2 communication scanner B-260 
control output X' 68' F-410 
control panel 

activating the 1-120, 1-060 
description F-040 
introduction 0-050 
layout 1-000 

control panel description F-040 

Index X-1 
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cycles 
CCU 6-061 
CCU machine 6-050 
CCU priorities 6-070 

o 
DANGER 

prime power removal F-570 
60 Hz motor frame holes F-545 
200 Vac F-610 

data 
raw read F-520 
write F-520 

data controls, file F-110 
data flow 

bits 6-000 
central control unit 6-020 
control program load F-010 
Diskette controller, F-100 

description of F-110 
IPL 6-970, F-050 
LIB C-020 
storage 7-220 
type 2 communication scanner B-020 

level 2 interrupt B-300 
program addressing B-280 
scan addressing B-220 

type 4 CA H-010 
3705 -80 0-010 

data operation controls 6-100 
data path, control panel test of 1-170 through 1-190 
data register, parallel F-110 
data synchronization F-320 
data transfer between host CPU and remote station using 

a local and remote controller 
CPU to station F-020 
station to CPU F-020 

DC common connection to frame ground D-580 
DC voltage distribution, power supply 0-550 
DC voltage measurement D-580 
decode, file command F-110 
decoding, instruction 6-150 
determining when an interrupt can occur 6-080 
diagnostic aids 

CE indicator latch card 1-201 
scope points and jumpering capabilities 1-200 
test blocks 1-300 

DIAGNOSTIC CONTROL switch 1-110 
diagnostic wrap, type 2 communication scanner B-511 
diagnostic wrap mode 

type 2 communication scanner 
B data register B-150 
force line interface latches B-150 

test data latch B-270 
dial bit service 

type 2 communication scanner B-260 
differences, type 1 CA and type 4 CA H-OOO 
disable all LlBs 

type 2 communication scanner B~170 

disable interface 
type 2 communication scanner B-260, B-270 

disable zero-insert control type 2 
communication scanner B-061 

disable zero=insert remembrance-SCF 5 
type 2 communication scanner 8-061 
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control procedures 
activate control panel 1-120, 1-060 
clock step 1-160 
clock step thru I PL phase 2 (load ROS) 1-200 
disabling channel interface 1-120 
display 3705 status 1-120 
display TAR and Op register 1-120 
enabling channel interface 1-120 
execute input or output instruction 1-160 
instruction step 1-160 
IPL 1-120 
I PL phase 2, clock set thru 1-200 
load address compare 1-150 
power off 1-1 20 
poweron 1-120 
request prog. level 3 interrupt 1-120 
reset 3705 -80 1-120 
reset CCU check 1-120 
set address and display register 1-130, 6-050, 6-052 
set address and display storage 1-130, 6-050, 6-056 
setting up and executing instruction 1-160 
single address scan 1-150,6-050,6-067 
single address test pattern 1-150, 6-050, 6-064 
storage scan 1-140, 6-050, 6-063 
store address compare 1-150 
storing data in register 1-130,6-050, 6-054 
storing data storage 1-140, 6-050, 6-057 
storing test pattern in 

storage 1-140,1-170,6-050,6-060 
test of CCU data path 1-17,0, through 1-190 

control program load data flow F-010 
control register data / status 

type 1 CA 8-020 
type 4 CA H-020 

control register initial selection 
type 1 CA 8-020 
type 4 CA H-020 

controller, Diskette, data flow F-110 
controls, 

file data F-110 
file access F-11 0 

cover assembly, removal and replacement of F-540 
CR instruction 6-150, 6-200, 6-220 
CRC generation 6-840 
CRI instruction 6-150, 6-160, 6-170 
cross hi to 10 operation, CCU 6-100 
cross 10 to hi operation, CCU 6-100 
CS CYCLE light 1-010 
CS1 cycle 6-060 
CS1 time 6-061 
CS2 cycle 6-060 
CS2 time 6-061 
customer usage meter 1-030 
cycle steal 

in, type 4 CA 6-120 
out, type 4 CA 6-140 
1 cycle 6-060 
2 cycle 6-060 

cycle steal operation, type 4 CA 
CA to channel data transfer H-360 
inbound data transfer H-340, H-350, H-370 
inbound sequence chart H-360 
outbound data transfer H-300, H-310 
outbound sequence chart H-330 

CYCLE TIME light 1-010 
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disabling a channel interface 1-120 
Diskette, 

characteristics of F-530 
description of F-110 
handling F-530 
insertion of F-531 
removal of F-531 
replacement ordering procedure F-531 
shipping and receiving of F-531 
storage of, long term F-530 

Diskette controller clock F-110 
Diskette controller data flow description F-110 
Diskette controller read failures, diagnostic 

approach for F-490 
Diskette drive F-500 

cover F-500 
collet assembly F-500 
physical locations F-600 
timing sequence F-510 
read/write circuit principles F-520 
under control of ROS bootstrap program F-010 

Diskette format F-300 
Diskette read F-440 
Diskette write F-460 
display A 1-010 
display B 1-020 
display register 

type 2 communication scanner B-150 
display register CS1 maintenance cycle 1-040,6-056 
display register procedure 1-130, 6-052 
display request . 

type 2 communication scanner B-150 
display storage CS1 maintenance cycle 1-040 
display storage procedure 1-130 
DISPLAY/FUNCTION SELECT switch 1-040 
displaying 

checks 1-120 
display and record TAR first 1-040 
OP register 1-120, 1-040 
register 1-130, 1-040 
status 1-120 
storage 1-130, 1-040 
TAR 1-120,1-040 
TAR and the OP register 1-120 
temporary address register (TAR) 1-120,1-040 
3705 -80 status 1-120 

drive cover, Diskette F-500 
drive motor, removal and replacement of F-545 
drive pulley, removal and replacement of F-545 
drive, Diskette, 

description of F-500 
physical locations for (see Diskette) 

E 
enable channel interface, type 1 CA 8-140 
ENABLE/DISABLE switches 1-050 
ENABLE/DISABLE, PANEL switch 1-030 
enabled, write not F-400 
enabling a channel interface 1-120 
ENTERED INTERRUPT LEVEL lights 1-020 
error 

CCU 
byte X error 6-980 
byte 0 error 6-980 
byte 1 error 6-980 
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clock error 6-981 
Indata parity error 6-980 
Interrupts, type 4 CA H-380 
Op reg parity error 6-980 
prog lev 1 prog check 6-981 
SAR parity error 6-980 
SDR parity error 6-980 

LIB, BCC local store parity C-120 
LI B address C-120 

error analysis procedure in ROS test 
N ROS, type 4 CA 2-140 
type 1 and type 4 CA 2-000 

environment, extended F-OOO 
erase F-520 
error detection, 

outbus parity F-400 
write not enable F-400 

Index X-2 

ESC test I/O initial selection L3 interrupt, type 1 CA 8-230 
exceeding maximum storage 1-020 
exclusive-or character register 

instruction 6-150, 6-200, 6-220 
exclusive-or halfword register 

instruction 6-150, 6-200, 6-220 
exclusive-or operation, CCU 6-100 
exclusive-or register immediate 

instruction 6-150,6-160,6-170 
exclusive-or register instruction 6-150, 6-200, 6-220 
executing instruction from the control panel 1-160 
exit instruction 6-150,6-700,6-750 
extended buffer mode, type 4 CA H-OOO 

control register H-130, H-140 
data buffer H-150, H-160 
sequence charts H-200, H-220, H-240, H-270, H-290 

F 
fault indicators, power supply 

LED positions D-520 
thermistor D-520 

feedback error type 2 communication scanner 
LCD field 8-070 
LIB interface B-260 

file access controls F-11 0 
file command decode F-110 
file control card, F-500 

removal and replacement of F-575 
file data controls F-11 0 
flag, SDLC 8-520 
flag detect predicted position, SDLC B-530 
flag detection-SCF 5 type 2 communication scanner B-061 
flowchart, LIB, BCC ALU C-050 
format, 

G 

Diskette F-300 
track F-300 

gate locations, power supply D-505 
general register selection controls 6-110 through 6-112 

H 
hard stop latch 

resets 1-080 
sets 1-080 

HARD STOP light 1-080 
head, 

adjustment of F-555 
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read/write F-500 
head and pressure pad cleaning F-555 
head load actuator assembly F-500 

" 
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hub assembly, removal and replacement of F-545 

I 
I CYCLE light 1-010 
IC instruction 6-150, 6-270, 6-290 
ICT instruction 6-150,6-470,6-480 
identify L 1 interrupt 

type 2 communication scanner 8-130 
idle state (see wait state) 
idler assembly, removal and replacement of F-545 
1FT track assignments F-300 
inbound data transfer, type 1 CA 8-250 

data/status L3 interrupt 8-280 
ending data/status L3 interrupt 8-250 
initial selection L3 interrupt 8-250 

inbound data transfer ending, type 1 CA 8-280 

, .. 

inbound data transfer, cycle steal mode, type 4 CA H-350 
initial selection L3 interrupt H-350, H-370 
sequence chart H-360 

inbound data transfer, E8 mode, type 4 CA H-250 
8SC control character recognition H-260 
data/status L3 interrupt H-250 
ending data/status L3 interrupt H-280 
initial selection L3 interrupt H-250 
sequence charts H-270, H-290 

IN DATA light 1-010 
indicator lights charts and procedures, power supply D-575 
initial program load, type 1 CA 8-140 
initial selection status 

type 1 CA 8-020 
type 4 CA H-020 

initialization 
type 2 communication scanner 8-000 

IN/OUT CHECK Light 1-020 
input instruction 

data flow 6-710 
description 6-700 
executing from the control panel 1-160 

input instructions 
central control unit 6-770 

Input X'OO' to X'l F' 6-770 
Input X'70' 6-770 
InputX'71' 6-780 
Input X'72' 6-790 
Input X'73' 6-800 
Input X'74' 6-800 
Input X'76' 6-810 
Input X'77' 6-820 
Input X'79' 6-830 
Input X'78' 6-840 
Input X'.7C' 6-840 
Input X'7D' 6-841 
Input X'7E' 6-850 
Input X'7F' 6-860 

type 1 channel adapter 
Input X'60' 8-070 
Input X'61' 8-070 
Input X'62' 8-070 
Input X'63' 8-100 
InputX'64' 8-110 
InputX'65' 8-110 
Input X'66' 8-120 
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Input X'6T 8-130 
type 2 Communication Scanner 8-110 

I npLit X' 40' 8-120 
I nput X' 43' 8-130 
InputX'44', X'45', X'4T 8-140 
Input X'46' 8-150 

type 4 channel adapter 
Input X'60' H-050 
Input X'61' H-050 
Input X'62' H-070 
Input X'63' H-080 
Input X'64' H-090 
Input X'65' H-090 
Input X'66' H-100 
InputX'6T H-110 
Input X'6T H-110 
Input X'6C' H-130 
Input X'6D' H-150 
Input X'6E' H-170 
Input X'6F' H-180 

input/output register, X'69' F-320 
input register 

type 2 communication scanner 8-140 
input register addresses 6-151 
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input X'71' executing when turning the ADDRESS/ DATA 
switches 1-1 00 

input/ output instructions 
type 1 CA 8-060 
type 4 CA H-040 

insert character and count instruction 6-150, 6-470, 6-480 
insert character instruction 6-150,6-270,6-290 
instruction, executing from the control panel 1-160 
instruction, decoding 6-150 
instruction step 1-160, 1-030 
instruction testing in ROS test 

N ROS, type 4 CA 2-120 
type 1 and type 4 CA 2-000 

instruction 1 cycle 6-060 
instruction 2 cycle 6-060 
instruction 3 cycle 6-060 
instructions, CCU 6-150 
instructions, RPL 

input X'68' (Level 1 Status) F-400 
input X'69' (Level 3 Status) F-430 
input X'6A' (Parallel Data Register) F-470 
input X'68' (Input/Output Register) F-480 
output X'68' (Control) F-410, 
output X'69' (Read/Write) F-440 
output X'6A' (Parallel Data Register) F-470 
output X'68' (Input/Output Register) F-480 
use of, during interrupts F-420 

interface address, . 
type 2 Commltnication scanner 8-280, 8-290 
input X' 40' 8-120 
level 2 interrupt 8-320, 8-330 
program addreSSing 8-280, 8-290 

Interface control word 
type 2 communication scanner 8-060 

LCD field 8-062 
local store-program addressing 8-290 
local store-scan addressing 8-230 
PCF 8-080 
secondary control field 8-061 
SDF 8-070 
work register 8-220 
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type 2 communication scanner access 
by I/O inst 8-100 

INTERFACE ENA8LED light 1-050 
interface string, Ll8 C-l10 
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intermittent storage address errors, procedure 7-290 
interrupt go, type 2 communication scanner 

8SC receive 8-420 
8SC transmit 8-410 
conditions that cause 8-310 
S-S receive 8-490 
S-S transmit 8-480 

INTERRUPT push button 1-080 
interrupt request, type 1 CA 

data/status L3 8-190 
initial selection 8-230 
program requested L3 8-140 

interrupt request levell, type 1 CA 8-360 
interrupt requests assigned to program levels 6-081 
interrupts, 

level 1 F-420 
level 3 F-420 
use of Input/Output Instructions during F-420 

interrupts 6-080, 6-090 
introduction 

control panel 0-000 
cycle steal operation type 4 CA H-300, H-340 
type 1 CA 8-000 
type 4 CA H-OOO 
type 2 communication scanner 8-000 
3705 -80 0-000 

INVALID Op light 1-020 
I/O check detection, type 2 communication scanner, 

program addressing 8-290 
I/O gate interface connectors, Ll8 

type 2 communication scanners 1 and 2 C-140 
type 2 communication scanners 3 and 4 C-150 

IPL 
bootstrap load 6-961 
initialization 6-960 
phase 1 6-960 
phase 1 and 2 timing 6-963 
phase 1 and 2 timing, storage 6-964 
phase 2 6-961 
phase 3 6-965 
source switch 1-000 

IPL data flow, CCU 6-970 
IPL data flow, RPL F-050 
IPL PHASE lights 1-020 
IPL phase 1 and 2 timings 

storage 6-964 
IPL phase 2, clock step thru 1-200 
IPL procedure 1-120 
IPL cycle 6-060 
11 cycle 6-060 
11 time 6-061 
12 cycle 6-060 
12 time 6-061 
13 cycle 6-060 
13 time 6-061 

J 
jumpering 

CCU 1-200 
CE burst length, type 4 CA H-OOO 
test blocks 1-300 
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clock step thru I PL phase 2 1-200 

L 
L instruction 6-150, 6-270, 6-390 
LA instruction 6-150,6-560, 6-600 
LAM P TEST push button 1-060 
lamp test 1-160 

I , 
"- "'. 

latching assembly, removal and replacement of F-540 
LCD field 

type 2 communication scanner 8-062 
LCOR instruction 6-150,6-200,6-220 
LCR instruction 6-150, 6-200, 6-220 
leadscrew and head carriage assembly, 

removal and replacement of F-550 
leadscrew nut and spring F-500 
leadscrew wheel, removal and replacement F-555 
LED fault indicators 0-520 
LED (tight emitting diode), F-500 

removal and replacement of F-570 
service check of F-570 

level 1 interrupt, type 2 communication scanner 
set by check register 8-130 
set by output X' 43' 8-170 

level 2 interrupt, type 2 communication scanner 
data flow 8-300 
examples 8-360 
interrupt go 8-310 
priority registers 8-320 
timing sequence 8-340 

level 2 interrupt pending, type 2 communication 
scanner 8-310,8-210 

level 1 interrupts F-420 
level 3 interrupts F-420 
level 1 status, input X'68' F-400 
level 3 status, input X'69' F-430 
LH instruction 6-150, 6-270, 6-290 
LHOR instruction 6-150,6-200,6-220 
LHR instruction 6-150,6-200,6-220 
Ll8 interface, type 2 communication scanner 

bit service request 8-150, 8-260 
clear to send 8-150, 8-260 
control in A, 8, C 8-260 
control out A, 8 8-260 
data set ready 8-150, 8-260 
echo check 8-260 
input X' 46' 8-150 
receive data buffer 8-150, 8-260 
receive data space 8-260 
request to send 8-260 
ring indicator 8-150, 8-260 
send data buffer 8-260 
transmit mode 8-260 

Ll8 select 
type 2 communication scanner 8-220 

LI 8 to communication scanner interface C-020 
LI 8 to line interface C-020 
lights 

display A 1-010 
display 8 1-020 
control panel 1-050, 1-060, 1-080, 1-090 

limit amplifier F-500 
limit stops, F-500 

lower, adjustment of F-555 
upper, adjustment of F-555 

line address bus 

Index 
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type 2 communication scanner 
level 2 interrupt 8-320 
program addressing. 8-280 

scan addressing 8-220, 8-230 
line address hardware positions C-070 
line interface , 
line set 1 C-170, C-190, C-200 
line set 2 C-220 
line set 3 C.,.240 
line set 4' C-260 
line set 5 C-270 
line set 8 or 9 C-290, C~310 
line interface bases, introduction C-OOO 
line set 

ALD references C-160 
general data flow C-160 

LS1 
Local Attachment Interface C-190 
Start/Stop C-170, 
Synchronol,ls C-200 

LS2, Half-duplex C-220 
LS3, Digital Synchronous, High Speed C-240 
LS4, Autocall Interface C-260 
LS5., High Speed Duplex C-270 
LS8, Duplex or Half-dupl.ex, Non-Switched C-290 
LS8, Duplex, switched C-310 . 
LS9, Duplex or Half-Duplex, Non-Switched C-290 
LS9, Duplex, switched C-310 

page references C-1 60 
line sets, introduction 0-050 
load address compare operation 1-150 
load address instruction 6-150, 6-560, 6-600 
load character with offset register 

instruction 6-150,6-200, 6-220 
load compare 1-060 
load halfword instruction 6-150,6-270,6-290 
load halfword register instruction 6-150, 6-200, 6-220 
load halfword with offset register 

instruction 6-150, 6~200, 6-220 
load instruction 6-150, 6-270, 6-390 
LOAD light 1-090 
LOAD pushbutton 1-090 
load register immediate instruction 6-150, 6-160, 6-170 
load register instruction 6-150, 6-210,6-220 
load with offset register instruction 6-150, 6-210, 6-220 
LOAD/STORE ADDRESS COMPARE.switch 1-060 
local attachment interface, line set C-.190 
local attachment interface, SNA terminals C-190 
local.store check, type 1 CA 8-360 
local store register controls . 6-110, 6-112 
location of logic pages by volume VoI2-VII; VoI3-VII 
locations, power supply 3705 -80 
locations, RPL 

card F-200 
Diskette d~ive F-600 

. power supply F-600 
locations, stofage 7-200 
locations, 3705-80 physical E-OOO 
logic pages by volume VoI2-VIII; VoI3-VIII 
logic voltage levels D 
LOR instruction 6-150,6-210,6-220 
LR instruction 6-150, 6-~10, 6-220 
LR I instruction 6-150, 6-160, 6:-170 . 
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M 
machine cycles 6-051 
machine cycles, CCU 6-050 
maintenance, 

remote 3705 -80 Diskette drive power supply, 
procedure ." F-610 
preventive F-620' 
service hints F-620 

maintenance cycle 
display register CS 1 1-040 
display storage CS 1 1-040 
store register CS 1 1-040 
store storage CS 1 1-040 

maintenance procedures 
intermittent storage address errors 7-290 

masking program levels 6-071 
maximum storage, exceeding 

(see ADDRESS EXCEPTION light) 
measurement, dc voltage D-580 
memory (see storage) 
meter 

CE usage 1-030 
customer usage 1-030 
L185 receive equalizer C-410A, C-420A, C-101 

MODE SELECT switch 1-030 
mode selection, type 1 CA 8-000, 8-170 
mode/ESC type 1 CA 8-170 
mode/NSC, type 1 CA 8-170 
modem check 

type 2 communication scanner, switched network 8-460 
type 2 communication scanner 
input X' 44' 8-140 
output X' 44' 8-180 

modification, type 2 commlinication scanner 
address substitution 8-230 
counter register 8-360 
upper scan limit 8-230 

motor, RPL 
current, drive F-310 
drive, F~500 

removal and replacement of F-545 
stepper, assembly, F-SOO 

motor and drive F-500 
MST file control card, RPL 

pin assignment F-57S 
removal and replacement F-57S 
test points F-S75 

MST -, CE indicator latch card 1-201 
multiple CA4 auto selection H-130 

N 
NCR instruction 6-1S0, 6-190, 6-220 
NHR instruction 6-15076-190,6-220 
NR instruction 6-1S0, 6-190, 6-220 
NRI instruction 6:-150,6-160,6-170 
NSC status byte register 

o 

type 1 CA 8-020 
type 4 CA H-020 

OCR instruction 6-150,6-210,6-220 
OHR instruction 6-1S0, 6~210, 6":220 
Op REG light 1-010 
Op register, displaying the 1-120, 1-040 
operating sequence, head movement F-S10 
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operation 
binary synchronous terminal 8-370 
bit clock control sequence C":040 
8SC sequence chart-switched 8-390 
dial flowchart 8-510 
dial sequence chart 8-500 
start-stop C-040 
start~stop sequence chart-switched 8-390 
synchronous (business machine clocking) C-040 
synchronous (modem clocking) C-060 
10SD-type terminal 8-430 
2741 type terminal 8-4S0 

operations, arithmetic 6-100 
or character register instruction 6-1S0, 6-210, 6-220 
or halfword register instruction 6-150, 6-210, 6-220 
OR instruction 6-210, 6-220 
or operation, CCU 6-100 
or register immediate instruction 6-1S0, 6-160, 6-170 
or register instruction 6-1S0, 6-210, 6-220 
ORI instruction 6-1 SO, 6-160, 6-170 
oscillators, business machine C-040 
outboard recorder F-070 

field definitions F-070 
outbound data transfer, type 1 CA 8-130 

data/status L3 interrupt 8-330 
ending datal status L3 interrupt 8-340 
initial selection L3 interrupt 8-250 

outbound data transfers E8 mode type 4 CA H-190 
automatic CA4 selection by priority H-230 
CA to channel data transfer H-21 0 
data/status L3 interrupt H-240 
ending datal status L3 interrupt H-240 
(See also type 1 CA 8-340) 
initial selection L3 interrupt multiple type 4 CAs H-190 
sequence charts H-200, H-220, H-240 

outbound data transfer, cycle steal mode, type 4 CA H-300 
CA to channel data transfer H-320 
initial selection L3 interrupt H-310 
sequence chart H-330 

outbound data transfer ending, type 1 CA 8-340 
outbus parity error F-400 
output instruction 6-700,6-730 

executing from the control panel 1-160 
output instructions 

central control unit 6-870 
Output X'OO' to X'1 F' 6-870 
Output X'70' 6-870 
Output X'71' 6-870 
Output X'72' 6-870 
Output X'73' 6-880 
Output X'77' 6-900 
Output X'78' 6-920 
Output X'79' 6-930 
Output X'7C' 6-940 
Output X'7D' 6-940 
Output X'7E' 6-940 
Output X'7F' 6-9S0 

type 1 channel adapter 
Output X'62' 8-080 
OutputX'63' 8-100 
Output X' 64' 8-110 
OutputX'65' 8-110 
OutputX'66' 8-120 
Output X' 6 7' -8-130 

type 4 channel adapter 
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Output X'62' H-060 
Output X'63' H-080 
Output X'64' H-090 
OutputX'6S' H-090 
OutputX'66' H-100 
Output X' 67' H-120 
Output X'6C' H-140 
Output X'6D'H-160 
Output X'6E' H-170 
Output X'6F' H-180 

type 2 communications scanner 
OutputX'40',X'41' 8-160 
Output X'42', X'43' 8-170 
OutputX'44' 8-180 
OutputX'4S' 8-190 
Output X' 46' 8-200 
Output X' 4 7' 8-207, 8-210 

Index 

output register, type 2 communication scanner 8-170 
output register addresses 6-1S1 

) 

Output X'77' 
resets level 3 interrupt request 1-080 
turns off CCU CHECK light 1-060 
turns off display A check lights 1-010 
turns off display 8 check lights 1-020 

Output X'79', turns off LOAD light 1-090 
overrun, type 2 communication scanner 

8SC receive 8-420 
inputX'44' 8-140 
start-stop receive 8':'490 

overvoltage, fault indicators D-520 

P 
pad flag, type 2 communication scanner 8-061 

inputX'44' 8-140 
output X' 44' 8-180 

page references, line set C-160 
PANEL ACTIVE light 1-060 
panel. control, description F-040 
panel layout 1-000 
panel procedures 

CCU 1-120 
clock step thru I PL phase 2 1-200 

parallel data register, RPL 
Diskette controller, description F-110 
input X'6A' F-470 
output X'6A' F-470 

parity errors 
8YTE lights 1-010 
INDATA light 1-010 
OP REG light 1-010 
SAR light 1-010 
SDR light 1-010 

parity errors, outbus F-400 
phototransistor, F-500 

removal, adjustment and replacement of F-S70 
service checks of F-570 

physical locations 
RPL diskette drive F-SOO, F-600 
storage 7-200 
370S -80 E-OOO 

POWER CHECK light 1-060, D-S10 
power control cable plugs, power supply D-SOS 
power distribution D-S30 
power down sequence 
POWER OFF push button 1-100 

,~ .~ 

, .... _If ./ 

X-4 



I" 
"" 

, I' e I I~' t '-c_ " ""- " " '-

power on, changes storage protection keys 6-040 
POWER ON push button 1-100 
power-off override 
power-off procedure 1-120 
power-on procedure 1-120 
power-on sequence D~540 

power supply, RPL 
maintenance procedures, remote 3705 -80 

Diskettedrive F-610 
physicallocatio~s F-600 

preload spring F-500 
preprocessor F-110 
pressure pad acuator, removal, 

adjustment and replacement of F-550 
preventive maintenance, RPL F-620 
preventive maintenance 3705-80 . £-01 0 
priorities 

changing machine 6-071 
interrupt 6-090 
machine cycle 6-070 
program level 6-080 
selection, with two type 4 CAs H-230 

priority bits 1-2, type 2 communication 
scanner 8-310,'8-210 

priority register, type 2 communication 
scanner, scanner code 
identification 8-320, 8-360 

problem definition 0-000 
problem determination 0-000 
problem isolation 0-010 
PRQG LEV 1 light 1-020 
PROG LEV21ight 1-020 
PROG LEV 3Jight 1-020 
PROG LEV 4 light 1-020 
PROG L1 light 1-010 
program ,addressing, type 2 communication scanner, 

CCU time. 8-010 
program display 1-080 
PROGRAM DISPLAY light 1-080 
program flag, type 2 communication scanner. 

inputX'44' 8-140 
outputX'44' 8-180 

program leVel priorities 6-090 
program level 3 interrupt, requesting a 1-120 

active level in ENTERED INTERRUPT lights 1-020 
description 6-080, 6-081 

program stop latch 
~eset 1-090 
set 1-090 

PROGRAM STOPlight 1-090 
PROTECT CHECK light 1-020 
protect key 6-040 . 
protected data, attempt to change 

(see PROTECT CHECK light) 
protected storage 6-040 
protection, storage 6-040 
protectiQn exception 6-040 
pulley, drive, removal and replacement of F-545 

R 
RA instructions 6-1.50, 6-560 
RE instructions - 6-150,6-700 
read, RPL 

raw, data 
read amplifier 

F-520 
F-520 

t"" (" ,- " 
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read-only storage test 
N-ROS, type 4 CA 2-120 
type 1 and type 4 CA 2-000 
with RPL 2-000 

" """ 

read failures, diagnostic approach for F-490 
read operation (output X'69'). F-440 

example of F-440 
timing chart for F-450 

read/write circuit principles, 
Diskette drive F-510 

read write head, F-500 
adjustment for F-555 

receive 
line set 1 C-180, C-210 
line set 2C-230 
line set 3 C-250 
line set 4 C-260 
line set 5 C-280 
line set 8 or 9 C-300, C-330 

receive details, communication scanner, type 2 
(S-S) SDF to PDF transfer 8-490 
8SC 8~420 
SDLC 8-560 
start-stop 8-490 

"'. 

receive line signal detector, type 2 communication scanner 
input X' 44' 8-140 
input X' 46' 8-150 
switched network 8-460 

recorder, outboard F-070 
field definitions F-070 

register, 
i~put/ output X'68' 

description of 1"-110 
input X'68' F-480 
outputX'68' F-470 

status, 
description of F-110 
diagnostic F-430 
level 1 F-400 
level 3 F-430 

register adqresses 6-151 
register and external register instructions 6-700 
register and immediate address instructions 6-560 
register and storage instructions 6-270 

. register and storage with addition instructions 6-470 
register branch or register and branch instructions 6-630 
register cycle utilizati~n counter 6-831 
register immediate instructions 6-160,6-220 
register to register instructions 6-190 
rejecti,ng channel commands, type 1 CA 8-160 
remote jPLsequence F-050 
REMOTE/LOCAL POWER switch 1-100 
removal, adjustment and replacement procedures, RPL 

belt tracking F-545 
collet F-540 
.cover assembly F-540 
drive motor F-545 
drive pulley F-545 
hub -assembly F-545 
idler assembly F-545 
latch assembly F-540 
leadscrew and head carriage assembly F-550 
leadscrew wheel F-555 
light emitting diode (LED) F-570 
lower limit stop F-560 
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MST file card F-575 
photo transistor F-570 
pressure pad actuator F-550 
read/write head F-555 
stepper motor F-565 
track indicator F-540 
upper limit stop F-560 

..... 

replacement (see removal, adjustment, 
and replacement procedures) 

..... 

replacement Diskette ordering procedure F-531 
requesting a program level 3 interrupt 1-120 
reset control function, type 2 communication scanner, 

output X' 43' 8-170 
RESET push button 1-070 

" 

reset-select Ll8,.type 3 or 3HS communication scanner 
control out A and 8 8-260, 8-270 
output X' 43' 8-170 

resetting a CCU check 1-120 
resetting the CCU, disables storage protection 6-040 
resetting the 3705 2-120 
RI instructions 6-150,6-160,6-170 
ROS bootstrap load 6-961 
ROS load, clock step thru1-200 
ROS test 

N-ROS 2,.120 
type 1 and type 4 CA 2,.000 

R R instructions 6-150, 6-190, 6-220 
RS instructions 6-150, 6-190, 6-220 
RSA instructions 6,.150,6-470 
RT instructions 6'.150, 6-630. 

S 
SAR bits 7~220 

SAR light 1-010 
scan addressing, type 2 communication scanner time 8-01 0 
scan addressing eX<;lmples, type 2 communication 

s.canner 8-250 
scan counter, type 2 communication scanner 8-230, 8-240 
scanner, introduction 0-050 
scanner disable latch, type 2 scanner, 

output X' 43' 8-170, 8-270 
scanner selection, type 2 communication scanner, 

program addressing 8-290 
scanning 

singleaddress 1-150 
storage 1-140 

scope points, eCI) .1-200_ 
scoping loop, setting up 1FT 1-200 
SCR, power supply 0-560 
SCR instruction 6-210, 6-220 
SDLC 

abort 8-520 
end of frame - 8-520 
flag 8-520 
flag detect predicted position 8-530 
frame detect 8-062 
ICW bits. 34-36 (ones counter). type 2 communication 

scanner 8-081 
ICW bit 37 (last line state). type 2 communication 

scanner 8-081 
ICW bit 44 (NRZI control), type 2 communication 

scanner 8-081 
LCD, type 2 communication scanner 8-062 
modes of operation 

NRZI 8-530 
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zero bit insertion/ deletion 8-530 
bit synchronous requirements 8-530 

PCF, type 2 communication scanner 8-080 
receive sequence 8-560 
SCF, type 2 communication 8-061 
start of frame 8-520 
transmission frame format 8-520 
transmission sequence, type 2 communication 

scanner 8-540 
SDR light 1-010 

C' .... 

secondary control field, type 2 communication scanner 
ICW 8-061 

select, LI 8 C-120 
selecting general registers 6-110-6-112 
selecting local store registers 6-110-6-112 
selection/ mode, type 1 CA 8-000, 8-170 
selector channel, type 4 CA 

disconnect in H-400 
initial interface disconnect H-390 
initial selective reset H-390 
service selective reset H-390 

sense bit definitions 8-160 
sense channel command, type 1 CA 8-160 
separator character~ dial C-330, C-341 
sequence, 

remote IPL F-050 
sequence chart,LIB 

start-stop bit clock control C-050 
synchronous bit clock control-business 

machine clock C-050 
synchronous bit clock control-external clock C-060 

sequence chart, type 4 CA 
automatiC CA4selectioR by priority H-240 
channel service cycle H-220, H-270 
inbound data transfers, cycle steal mode H-360 
inbound data transfers, E8 mode H-270 
inputtingE8 local stora H-290 
loading the E8 local store H-200 
outbound data transfers, cycle steal mode H-330 
outbound data transfers, E8 mode H-190 

service hints, RPL F-620 
service request interlock, type 2 communication 

scanner 8-140 
set address and display register procedure 1-130 
set address and display storage procedure 1-130 
SET ADDRESS/ DISPLAY push button 1-070 
set control function, type 2 communication scanner, output 

X'43' 8-170 
'set mode 

type 2 communication scanner, control 
out/in A 8-260, 8-270 

type 2 communication scanner, pgm steps to initialize 
line 8-070 

setting up and execliting an instruction from the 
control panel 1-160 

shift right operation, CCU6-1 00 
SHR Instruction 6-150,6-210,6-220 
simulation run in ROS test 

N-ROS, type 4 CA 2-120 
type 1 CA 2-000 

single address scan 1-150, 1-110, 6-067 
single address test pattern cycles 6-054 
single address test pattern procedure 1-150, 1-110 
single current telegraph adapter C-270 
SNA terminal, 1 0 and 1 F lihe set C-190 

Index 
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special tools E-010 
spring, preload F~500 
SR instruction 6-150,6-210,6-220 
SRI instruction 6~150, 6-160, 6-170 
ST instruction 6-150,6-270,6-430 
START push button 1-070,6-069 
status, 

level 1 F-400 
level 3 F-430 

status lights 
display A 1-010 
display B 1-020 

status register, Diskette controller F-110 
status rejecting channel commands, type 1 CA 8-160 
status transfer, type 1 CA 

ESC test I/O 8-230 
final inbound ESC 8-280 
final inbound NCS 8-280 
final outbound ESC 8-340 
final outbound NSC 8-340 
NCS test I/O 8':'230 

No-Op 8-210 
status transfer ESC I/O, type 1 CA 8-220 
stepper motor, 

assembly of F-500 
removal, adjustment and replacement of F-565 

STC instruction 6-150,6-270,6-330 
STCTinstruction 6-150,6-470,6-530 
STH instruction 6-150,6-270,6-360 

. stop bit check/ receive break, type 2 communication scanner 
S"'S receive 8-490 
S;..S transmit 8-480 

STOP push button 1-070 
STORAGE ADDRESS/ REGISTER DATA switches 1-100 
storage 7-200 
st.orage ad,dress error procedure 7-290 

address error procedure 7-290 
board layout 7-210 
data flow 7-220 
in a single address 1-130 
in storage locations 1-140,6-057 
maintenance p~ocedure 7-260 
physical locations 7-200 

store character and count instruction 6-150,6-470,6-530 
store character instruction 6-150, 6-270, 6-330 
store compare 1-060 
store tialfword instruction 6-150, 6-270, 6-360 
store instruction 6-150,6-270,6-360 
store instruction at address X'00010' 6-081 
STORE push button 1-070 
store register CS1 maintenance cycle 1-040,6-054 
store storage CS maintenance cycle 1-040,6-057 
storing data 

in a register 1-130,6-054 
strobe 

line set 1 C-170, C-200 
line set 2 C-220 
line set 3 C-240 
line set 4 C-260 
line set 5 C-270 
line set 8 or 9 C-290, C-310 

substitution control register, type 2 communication scanner 
output x' 41' 8-0160 
scan addressing 8-230 

subtract character register instruction 6-150, 6-210,6-220 

0 () 0 Fix 0 ( , ) " . "- / 
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subtract halfword register instruction 6-150,6-210, 6-220 
subtract operation, CCU 6-100 
subtract register immediate instruction 6-150, 6-160, 6-17 
subtract register instruction 6-150, 6-210, 6-220 
summary LCD code changes 8-062 

T 
T times displayed on control panel 1-010 
tag terminator assemblies E-OOO 
TAR, display 1-040 
technology-related tools E-01 0 
telegraph adapter C-270 
terminal; SNAline set 1 D and 1 F C-190 
terminators bus/tag E-OOO 
test block 1-300 
test data la.tch 

type 2 communication scanner, diagnostic wrap 
mode 8-270,8-511 

test equipment E-Ol0 
TEST light 1-080 
test mode latch 

reset 1-0BO 
set 1-080 

test points. MST F-575 
test programs 0-000 
test register under mask instruction 6-150, 6-160, 6-170 
timing 

CCU clock 6-030 
timing chart, 

Diskette drive F-510 
head movement F-51 0 
output X'69' read operation F-450 
output X'69' write operation F-465 
variable frequency oscillator F-320 

timing charts 
automatic call originate C-340 
auto-answer C-360 
channel interface sequences B-380 
power on D-540 
SDLC receive sequence 8-560 
SDLC transmit sequence 8-540 
type 1 communication scanner 8-370 

tools and test equipment ' E-010 
tools and test equipment F-620 
track assignments F-300 
track format F-300 
track indicator, adjustment of F-540 
transmit 

line set 1 C-1BO, C-210 
line set 2 C-230 
line set 3 C-250 
line set 4 C-260 
line set 5 C-270 
line set B or 9 C-300, C-320 

transmit details, type 2 communication scanner 
(S-S) PDF to SDF transfer 8-4BO 
8SC 8-410 
start-stop 8-4BO 

transmit sequenc~, type 2 communication scanner 
8SC 8-400 
SDLe 8-540 
start-stop 8-470 

TRM instruction 6-150,6-160,6-170 
trouble analysis flowchart 0-010 
type 1 channel adapter, introduction 0-050 

~, 0 tf'", 0 0 0 ~ ;) \.Y 
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type 2 attachment base 8-020 
type 2 communication scanner, introduction 0-050 
type 4 channel adapter 

U 

introduction H-OOO 
multiple H-OOO 
N channel ROS 2-120 

underrun, type 2 communication scanner 
8SC transmit 8-410 . 
input X' 44' 8-140 
start-stop transmit 8-480 

unprotected storage 6-040 
upper scan limit modification, type 2 communication 

scanner 8-230 
usage meter flowchart D-590 

V 
variable frequency oscillator (VFO) 

data synchronization F-320 
operation F-320 
timing F-320 

voltage levels, logic D".580 

W 
WAITlight 1-080 
wait state 6-050 
WARNINGS 

CCU, when 
changing machine priorities 6-071 
masking program levels 6-071 
performing maintenance 6-000 

control panel 
address compare program stop 1-030 
cc check light 1-060 
clock step procedure 1-160 
control panel test of CCU data path 1-170 
diagnostic control switch 1-110 
diagnostic jumpering 1-200 
display/function select switch 1-040 
enable/ disable switch 1-050 
instruction step procedure 1-160 
panel active light 1-060 
program stop light 1-090 
resetting the 3705 -80 1-120 
set address and display register procedure 1-130 
setting up and executing an instruction 1-160 
single addresses test pattern procedure 1-150 
stop push button 1-070 
storage scan 1-140 
store push button 1-070 
storing a test patter 1-140 
storing data in a register 1-130 

diagnostic aids 
CE indicator card 1-201 

power supply, when 
removal of SENSE wires D-550 
removal of terminal board jumpers connected to 

voltage D-550 
removing or reinstalling laminar bus jumpers D-550 

ROS 
channel checking 2-070,2-110 

RPL 

0 

clamping collar F-555 
cleaning head F-555 

0 () C) I~ 
~ 

0 0 \ J C) r~ 
~ ;) 

Index 

connector locking tabs F-550, F-565 
contacting polished head F.;.555 
damaged DisketteF-531 
drive pulley setscrew F-545 
front hub bearing F-545 
leadscrew wheel pins F-565 
measuring head coil resistance F-520 
phototransistor assembly F-555 
plastic damage from chemicals F-620 
pressure pad arm F-540, F-545, F-550 
upper limit stop clamp screw F-560 

storage 
performing maintenance procedures 7-260 

type 1 CA 
address assignment 8-000 

wrap blocks 
(see test blocks 1-300) 

write data, Diskette drive F-520 
write I PL channel command, type 1 CA 8-180 
write I PL command final status, type 1 CA 8-190 
write IPL data/status L3 interrupt, type 1 CA 8-140 
write note enabled F-400 
write operation (output X'69') F-440 

example of F;.460 
timing for F-465 

X 
XCR instruction 6-150,6-200,6-220 
XHR instruction 6-150,6-200,6-220 
XR instruction 6-150,6-200,6-220 
XRI instruction 6-150,6-160; 6-170 

z 
Z LEVEL light 1-020 
Z register controls 6-100 
zero bit insertion/deletion, SDLC 8-530 
3705 -80 

channel adapter 
type 1 8-000 
type 4 H-OOO 

communication scanner 
type 2 8-000 

control panel 1-000 
line interface base C-OOO 
line set C-160 
power supply D-500 
storage 7-200 

introduction 0-050 
physical locations E-OOO 
control panel configurations E-040 
power supply D'-500 
remote program loader E-OOO 
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3705-80 Communications Controller 
Theory-Maintenance 
Volume III 

Order No. SY27-0209-1 

This form may be used to communicate your views about this publication. They will be 
sent to the author's department for whatever review and action, if any, is deemed 
appropriate. Comments may be written in your own language, use of English is not 
required. 

IBM may use or distribute any of the information you supply in any way it believes 
appropriate without incurring any obligation whatever. You may, of course, continue 
to use the information you supply. 
Note:' Copies of IBM publications are not stocked at the location to which this form 
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