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Channel 

INTRODUCTION 

The channel contains data buses and 
synchronizing controls that move the data and 
commands between the control processor, main 
storage or control storage, and the 1/0 
attachments. 

The channel has lines that go directly from the 
control processor to the 1/0 attachments and 
lines that go to a port and then to the 1/0 
attachments. 

( 

---------Channel-----------

Control 
Processor 

Port 

The channel, as used in System/34, is the 
internal link between the control processor and 
the logic for control of 1/0 functions. The 
channel contains a port through which part of 
this control passes. 

1/0 
Attach-
men ts 

II 

( ( ( 

System Bus Out 

1/0 Instruction 

Phase A 

T4 through T6 

System Bus In 

Storage Cycle Request 

Advance Time 
Block Processor Clock 
(BPC tgr) 
Interrupt/Cycle Steal 
LSR Decode 0-2 
CBI Bit 4 Gated 

New Channel Check 

Proc Interrupt 1, 2, 4 

1/0 Service Request 

Interrupt Req to Run Lth 

Machine Check Interrupt 

CSY Trigger 

System Reset 

T7 

Lamp Test 

Interface Clocks 

Power On Reset 

CSIPL Cycle (latch) 

CSIPL (load) Key 

c ( ( 

A-A 1 L2 (A-A 1 H2 
on Level 2 Board) 

•9 Port MPXPO Bus Out 

Control Service In 

5- Microinterrupt Request 

Multidevice Response 

2- Base Cycle Steal Request 

.9 9- MPXPO Data In 

Control Out Pwrd 

Service Out Pwrd 

Command Bus Out 0-2 .3 Strobe Pwrd 

Transfer Error (xfer error ------1 
gated or JIO echo) I 

I 
I .3 I Disk Burst Mode Gated I 

Disk Strobe 

CSY Trigger 

Disk/Dskt Block 
Processor Clock 

Disk/Dskt 
(load) BC Req 
(burst cycle steal) 

Bits 1, 4, 5 

-s--------111JJ~ 
....... ______ ... _ 6 - Command Bus In 

Bits 0-5 
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DATA FLOW 

The channel is a common data and timing link 
for the following functions: 

• Movement of data by the control processor 
directly between control storage or main 
storage and the I I 0 attachments (I I 0 
storage instructions). 

• Burst cycle steal or base cycle steal between 
control storage or main storage and the I I 0 
attachments (cycle steal mode). 

• Movement of data between the control 
processor local storage registers and the I I 0 
attachments (I I 0 immediate instruction). 

• Direct control of the channel or the 1/0 
functions by the control processor that may 
or may not include data movement (1/0 
control load and I I 0 control sense 
instructions). 

• Information to the control processor from 
tested 1/0 conditions (jump on 1/0 condition 
instruction). 

The channel supplies the necessary controls to 
support the following: 

• 1/0 instructions (immediate, storage, and 
jump) 

• Interrupts (five levels) 

• Burst cycle steal (disk or diskette) 

• Base cycle steal (work stations or M LCA) 

• Initial program load 

• Error detection 

Channel 5-1 
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1/0 Operations 

To run a customer program, the customer must 
first power on the system, load (IPL) the 
System Su'pport Program Product (SSP), and 
sign on to the system as a user. The 
application program is then selected and loaded 
into main storage. 

1/0 operations are requested by the application 
program running in the main storage processor. 
These requests are used to store or get data 
from disk or diskette storage, to print data on a 
printer, to display data on a display, or to 
transfer data over the data communications 
line(s). The following chart shows the major 
events that occur during a sample 1/0 
operation. Refer to the particular attachment 
section of this manual for details concerning 
1/0 operations for that attachment. 

Main Storage Processor Control Processor/Channel 

II The customer program calls 
SSP to get or store data 

II SSP issues a supervisor call 
(SVC) command for I I 0 
service to the control 
processor 

II The control processor 
executes the SVC command 
by calling its I I 0 control 
handler (IOCH) routine 

II IOCH analyzes the operation 
and sets up data addresses 

• IOCH uses 1/0 control load 
(IOCL) commands to 
transfer control to the 
attachment 

r ( ,r'\ ,-
(~ J··~ (~ " \.,j \'--._j \___/ \~ \.. -~/ '--.._/ "-._" __ , 

Attachment 

II The attachment uses the 
'-base cycle steal request' 
or the '-disk/dskt (load) BC 
req' (burst cycle steal) line 
to request the transfer of 
data between storage and 
the device 

II The attachment activates 
the '-microinterrupt 
request' line to tell the 
control processor that it is 
done 

/ ' -- -". -,.,,,,, 

\ 
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Main Storage Processor Control Processor/Channel Attachment 

II The channel activates the 
'-interrupt req to run Ith' to 
interrupt the control 
processor 

Ill The control processor 
interrupt handler senses 
which device wants to 
in~errupt by using the sense 
interrupt level status byte 
(SILSB) command 

II The control processor 
interrupt handler resets the 
interrupt with the I I 0 load 
(IOL) command 

Ill The nucleus action controller 
(NUAC) passes control to 
the device IOCH routine 

llJ. The IOCH routine gets the 
1/0 sense (IOS) or 1/0 
control sense (IOCL) status 
of the attachment 

llJ The IOCH routine returns 
control to SSP 

II SSP tests the I I 0 status of 
the attachment 

II SSP does error recovery 
and error posting 

m SSP returns control to the 
customer program 

--....., ; '\ ,0 '" ;' (-'- -''\ _, ·-...,.,, I- \ ! I 
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1/0 Instructions 

Processing Unit Storage Link to 1/0 
Attachments 

(~ 

1/0 Storage (WTCL, WTCH, RDCL, RDCH, WTM, 
ROM) 

The channel g1,1tes all data moved by the control 
processor from control storage or main storage 
to the 1/0 attachments. Data can either be 
read from storage and moved to the I I 0 
attachments or read from the 1/0 attachments 
and written into storage. 

All storage addressing, storage write control. 
and address 1.1pdates are controlled by the 
control processor. The 1/0 storage instructions 
are described in detail under I /0 Storage later 
in this section. 

0 1 0 0 Modifier 0 w C D v Reg 2 

0 34 78 910111213 15 

(.· ( ·-. ( 
... 

(,' c (': ("' 
Select Attachment 
(Address, Modifier, and Command to Attachment) 

CPU I Channel 
WRO Low I Port Data 

lAddressJ J 
Device Buffer 0000 I 
8 11 12 15 I 

L .L--, 
I \1 
I IJ 

I System I 1 
I Bus 11 _e1 I Out 11 
, 11 

I'-.... ./ I 
I I Op I Mod 101w1c1D1v1Reg 211 

I 

• 
• 

t--

Decode 
Bits 8-12 

I 
MPXPO I 
Bus Out l ...... 

I 
,.. 

I 
I 

I 
CBO l ...... 
Command J ,.. 

I 

Send Data Byte to Attachment/Receive Data Byte from Attachment 

Op 

0100 

CPU 

Main or 
Control 
Storage 

LSR 

4 

II 

SBO 

SBI 

Channel 
Port Data 
Buffer 

I 
I 

MPXPO I 
Bus Out 

MPXPOj 
Data In 

,. 
{ (_ ( ( 

Attachment 

Attachment 

,. 

('~ ( .. (-( (, 
·- .. 

(~ 
Control Processor Local Storage Register 
Link to 1/0 Attachments 

1/0 Immediate (IOL, IOGL, /OS, /OCS, S/LSB) 

The control processor interfaces directly with 
the channel when moving data into or out of 
the control processor local storage registers. 
The control processor handles all control 
processor local storage register selection and 
the write controls directly from the I I 0 
instruction fields. The channel gates data to or 
from the control processor local storage 
register, the port, and the 1/0 attachments. 
The 1/0 immediate instruction that performs 
this function includes several commands that 
are described here. 

1 0 1 1 Modifier Function H2 Reg 2 

0 3 4 7 8 11 12 13 15 

The 1/0 immediate instruction has four main 
functions: 

1. Moves a single byte of data from the 
control processor local storage register to 
the 1/0 attachment or from the 1/0 
attachment to the control processor local 
storage register. 

2. 

3. 

4. 

Directs control of the channel and the 1/0 
functions that may or may not include 
data movement. 

Directs control of the control processor 
functions. 

Directs control of the main storage 
processor functions. 

( 
,. 

( r·· (~-. 
. ,/ 
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The different commands that are a function of 
the 1/0 immediate command are: 

• 1/0 Load-Moves the data from the local 
storage register to the I I 0 attachment. 

• I I 0 Sense-Moves the data from the I I 0 
attachment to the local storage register . 

• 1/0 Control Load-Moves the contents of the 
local storage register to the 1/0 attachment. 

• I I 0 Control Sense-Moves the information 
from the 1/0 attachment to the local storage 
register. 

• Sense Interrupt Level Status 
Byte-Determines which device is requesting 
service on a given interrupt level. 

• Control Processor Load 
Function-Sets I resets, enables I disables 
conditions and indicators in the control 
processor. (This instruction does not go to 
the channel.) 

• Control Processor Sense-Moves information 
to the control processor concerning the 
status of the CE panel, address switches, 
1/0 clocks, errors, and the processor 
condition register. (This instruction does not 
go to the channel.) 

The basic functions of the I I 0 load, I I 0 sense, 
and sense interrupt level status byte commands 
are described here. More complete descriptions 
may be found later in this section under the 
heading Commands. 

Channel 5-3 



I /0 Load or I /0 Control Load (IOL, /OCL) 

1 0 1 1 Modifier Function H2 Reg 2 

0 3 4 7 8 11 12 13 

This function of the 1/0 immediate instruction 

moves 1 byte of data or control information 

from a local storage register to an 1/0 
attachment. 

~: 

15 

Select Attachment 
(Address, Modifier, and Command to Attachment) 

CPU 

1 0 1 1 Modifier Function H2 Reg 2 

7 8 I 11 

WRO Low 

Device 
Address 

0000 

-r 

Send Data Byte to Attachment 

CPU 

LS Rs 

Select 

1 0 1 1 Modifier Function 

SDR 

12 13 15 
<-> 

/ \ 

11 System 

'1 Bus 

i I Out 

11 

11 

J 1 

\. ....__/ 

System 

Bus Out 

Assemble 
Address and 
Command in 
Channel 

0 

3 
4 

Channel 

Function 
Field 
Decode 

Data 
Buffer 

1 __ __, 

Select 1/0 Attachment; Send 
Command and Modifier to 
Attachment on CBO and MPXPO 
Bus Out 

MPXPO 
Bus 
Out 

Attachment 

Channel Attachment 

Data 

Buffer 
MPXPO 

Bus 
Out 

LJ 

1/0 Sense or 1/0 Control Sense (/OS, /OCS) 

1 0 1 1 Modifier Function H2 Reg 2 

0 34 78 111213 15 

Select Attachment 

CPU 

High SDR Low 

1 0 1 1 Modifier Function H2 Reg 2 I 
o 3 4 1 s 11 12 13 15 I 
~ /.--____ ,,.._-...... --1--1----11 

System I 
Bus Out I 

I 
I 

\ l ....... _ ....... 
8 1112 15 
Device 
Address 0000 

WRO Low 

Receive Data Byte from Attachment 

CPU Channel 

5-4 

This function of the I I 0 immediate instruction 

moves 1 byte of data or status type information 

from an 1/0 attachment to a local storage 

register. 

Assemble 
Address and 
Command in 
Channel 

Channel 

Function 
Field 
Decode 

CBO 

Select 1/0 Attachment; Send 
Command and Modifier to 
Attachment on CBO and 
MPXPO Bus Out 

Attachment 

Command 

Data 
Eluffer 

I 
I 
I 

MPXPO 

Bus Out 
I 
I 
I 

Attachment 

I 

Data 
Buffer 

MPXPO 
Data I System I In ! ..oil Bus In I ...._ .,. 

1 ~ T 
I I 
I i 

I 
Select 

LJ 
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Sense Interrupt Level Status Byte (SILSB) 

1 0 1 1 Modifier Function H2 Reg 2 

0 34 78 11 12 13 15 

This function of the 1/0 immediate instruction 
moves 1 byte of status information from the 
1/0 attachment to the selected local storage 
register. This status byte determines which 
devices are requesting service on a given 
interrupt level. 

( ' c ( 

Select Attachment 

CPU 

High SOR Low 

10111 Modifie]Function IH21Reg21 

t;• 11 12 13 15 

1 ..--. 
/' ' 

1 I 

1 System j 
I Bus Out 1 

l ! 
r 

\ /7 ...... _ 
8 11 12 15 

Interrupt Port Address 
Level 0000 

WRO Low 

Receive Status Byte from Attachment 

CPU 

System 

.... Bus In 
LS Rs ..... 

Select 

1select LSR 
Select High or 
Low Byte 

1 v ..... V/7-1777/ 
Op Modifier Functio~. H2 Reg 2 
~ "'L_LbL/_/~ 

SOR 

II 

t 

I 
I 
I 
I 
I 
! 
I 

l 
i 

1 
I 
I 
I 
I 
I 

: 

1 
I 
I 
I 
I 
I 

__ l 
"'T 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

r-

( 

Channel 

Function 
Field 
Decode 

Data 
Buffer 

Channel 

Data 
Buffer 

c c 
-- c c ( 4 -- ( c ~ ( t c { c c 

Attachment 

I 
Interrupt 
Level Default BitO Bit 1 Bit 2 Bit 3 Bit4 Bit5 Bit6 Bit 7 

I 
CBO Bits 0-2_.. 0001 62EH 62EH See Note 1 

Comm an~ 
,... IL1 Disk 2 Data Disk 1 Data 

Fixed Data 
I 0010 

Interrupt Comm 1 
Data 

I 
001 IL2 Comm2 Timer or MLCA 

I 0011 

I IL3 

MPXPO I 0100 Unit Work 62EH 
i---:....- See Note 2 Printer 1 See Note 3 Bus Out -1 IL4 Record Station 1 Disk 2 Seek 

I 0101 
IL5 

MSP 

I Port Data T 1 1 I Bus Out 
I 

Bits0-3y 

Send Status Byte to Channel 

I 
I 
l 

l Attachment 
I 
I 
I 
I 

MPXPO I 
Data In J. 

I 
I 
I 
I 
I 
I Notes: 
I 1. Diskette level 1 data. 
I 2. Diskette level 1 seek or diskette level 2 
I seek or data. 

l 3. 62EH disk 1 seek/62PC disk A and B seek 
or data. 
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Control Processor Jump on 1/0 Condition 
Link to 1/0 Attachments 

Jump on 1/0 Condition (J/0) 

The sequence of the control processor 
instructions can be changed inside a page 
boundary (256-word limit) by the 
jump-on-I I 0-condition instruction. This 
instruction tests 1/0 conditions and if the 
condition tested is active, a jump to the page 
address specified in the instruction is taken. 
The 'CBI bit 4' port line indicates if the 1/0 
condition tested is active. The control processor 
then replaces the 8 low-order bits of the 
microaddress register with the contents of the 
page address field. When the I I 0 condition 
tested is not active, the control processor takes 
the next instruction in sequence. 

lo o Modifier Page Address 

0 3 4 7 8 15 

Control Processor Channel 

Assemble Address and 
Command in Channel 

WRO Low l Device l 0000 J I 
Address I 

L £-~I MPXPO 
Bus 

r System\ r 
Data Out I Bus. I I 

l Out 1-1 Buffer 

l I I 
~ Op l Modifier 

Page J I I 1 

I 
I 
I 
I 

Attachment 

Selectl/0 Att~hment 
and Check for Jump 
on 1/0 Condition 

Attach-
ment 

-1 ..... 
I 

-,. 

I 
I 
I Address l lj Com-

-Command 
mand 

I ,_,,,, I Decode 
I 
I CBI 

LS Rs I (bit 4) 

I I I 
I I 

/. '\ /-~ .'\ 
/' 

Ir \ ·" 
-~"'::-\ r , 
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PORT CARD 

The majority of the port lines are 
generated/terminated in the port card, although 
some port lines originate in the control 
processor and disk attachments. 

All data buses in the channel/port/devices are 
1 byte wide with each bus containing odd 
parity. Thus, a 1-byte bus contains 8 data bits 
and 1 parity bit. 

Port Parity 

The port normally operates in odd parity mode. 
For diagnostic purposes, the port (through an 
I I 0 control load) can be set to operate in even 
parity mode. In this case, data received from or 
sent to the control processor or I I 0 device is 
expected to have even parity. Because the 
control processor operates with odd parity, the 
port causes a control processor check when 
sending data to the control processor in the 
even parity mode of operation. Even parity 
mode is used only when running diagnostics to 
cause control processor checks for diagnostic 
analysis. System reset sets the port to odd 
parity. 

,-- f' ( 
--

( 

Jump on 1/0 Conditio"t 
1 

1/0 Immediate t 
) 

Base Sycle Steal 2 -', 

lif EC S264549 - - =il I is installed. Cycle I 
I 2 Steal 
I Priority I 
L-------~ 

Sys Bus Out 
Bits 8-15, P1 

1/0 
Instruction 

( 

I l 
..... -r..._,-...- .. r 

..J- _,,_. ..... 

..... 

.. r-r1I 
..J-

1 l 
-r 

/ 

L 
_.. .. 

s-

7 

---

c f _, f (/ 

4_ ... 

4 ____ J. 

Command Bus In 0-5 

.~ CBI Bit 4 

-1 It 
l II ..... 

Cycle Steal 

Port 

l l Control 

... 
..... 

Advance Time 

( ( 

Port 0 

Port Register 

0 

Port 
Checks 
Register 

1 ..... 

_1 
I IT 

~ 
Port Status 

Port Clock 
Control 

( « 

0--• 

( ( f ( 
--·-

( ( 

Command Bus Out 0-2 

MPXPO Bus Out Bits 0-7 

•--a 
Gate 

I 
8-+ 
~ 

c c c c c Service In 
"") __ ...... > ""1--------111 I c 

Command Bus In -0-5 .... 
.....-

J 
.......... 

I I ~8 

l 
Control Out Pwrd 
Strobe Pwrd/Service Out Pwrd 

-4" 4 c I -r 

( ( MPXPO Bus Out Bit P 
I ) • 

-,r 

1---i 

Clock ~3~ l 

Decodes 1-4~ l 
( r 

Interrupts 1 r 
p - ..... ~~2~ .... J ..... __ .......... M•P•x.o .. o.a.ta•l•n•B•1t•s•o .. 1,•P ................................... 9 .. ___ ... __ ~ 

System Bus In Bits 8-15 ~ :C 1----------8 - c 
PC= Parity Check C 
PG = Parity Generate 

II 

( ,--- ( ( (- f (- ( 
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Port Clock 

The port clock generates the interface timings 
between the control processor and the I I 0 
attachments. The port clock runs only for 1/0 
instructions and base cycle steal operations. 
During other operations, the port clock is reset. 
When the control processor decodes an I I 0 
instruction, it activates the 'I I 0 instruction' line 
during time T3 0; this line remains active 
through the end of time T6. An '1/0 
instruction' line causes the control processor 
clock to extend times T3 and T6 and, at the 
same time, gates the port clock triggers, which 
are controlled by the shift of the 'phase A' line. 
Port clock output times are decoded from the 
inputs of triggers X1, X2, X4, and XS, and the 
C1X latch. 

The port clock will loop in one of two 
conditions while waiting for a response from 
the I I 0 attachment: 

• 'Control out pwrd' line G sequence loop: 
The port clock loops (C07, COF, COE, C06, 
and so on) while waiting for the 1/0 
attachment to respond with an active 
'service in' O or 'multidevice response' 

lineQ. 
The 'strobe pwrd' line «D continues to 
pulse while waiting for a response. 
The ·exit loop 1' latch 0 is set (anded 
condition of service in, phase A, and C06) 
and stops the port clock from looping. 
The 'C1X' latch O is set by the active 
'exit loop 1 Ith' line and permits the port 
clock to go into the second loop condition 
(the C1X latch adds one to the tens 
position of the port clock for the second 
loop clock timings). 

• 'Service out pwrd' line 8 sequence loop: 
The port clock loops (C17, C1 F, Cl E, C16, 
and so on) while waiting for the I I 0 
attachment to respond with inactive 
'service in' and inactive 'multidevice 

response' lines 8 O· 
The 'strobe pwrd' line G continues to 
pulse while waiting for a response. 

Generation of Port Clock Times 

TGR X1 
3 4 5 6 7 s 910111213--- BCDdecodeofcircuitblockoutput 

l on FS L page PC526. 
TGR X2 YN y y N N N 

TGR X4 
y y 

TGR XS VY y N N y 
y YN N N N 

C1X Lth y N y VY y N 

Y =On 1 
N =Off 
Blank = Don't Care 

Phase A 
1/0 Instruction 

(not) Exit Loop 2 Lth 

Base Cycle Steal Lth 

(not) Exit Loop 1 Lth 

T3 Lth 

TGR X1 
TGR X2 
C1X Lth 

PC526 

The 'exit loop 2' latch G) is set (anded 
condition of not service in, not multidevice 
response, phase A, and C 16 clock time) 
and stops the port clock from looping. 
The 'C1X' latch 0 is reset by the active 
'exit loop 2 Ith' line, and the port clock 
stops looping and continues on through 
C02 and COO times to a wait state (COO). 

y y N 
y N y 

N N 

N N N 
Clock times = 200 ns 

C02 
C12 
C13 
C17 
Time-out Clock 
COF 
C1S 

A 
Strobe SDR High Data 

~ Strobe LSR Data 

r 

r-8 C06 

joR 
L-

A C16 

A Strobe SDR Low Data 

~ Port Busy OR 

"--- _/ 

5-8 

Generation of Port Triggers 

T3 Lth 
TGR XS 
TGR X2 

(not) Exit Loop 2 Lth s FL 
TGR X1 

(not) Exit Loop 1 Lth c 
R 

TGR X4 
TGR X2 

TGR X1 s FL 

c 
R 

A s FL 
TGR X4 

TGR X2 
c 

R 

TGR X1 r--------t__ _ __J TGR XS 
N OR ~1--+_. S FL 1---------

TGR X4 

(not) Phase A Powered 

Reset Port Clock 

During the first three 200-nanosecond extended 
T3 times, storage data register low, storage 
data register high, and local storage register 0 
(low) (of the correct interrupt level) are gated to 

the port card O· During the T3 times that 
follow, the port gates the device address and 
modifier on the 'MPXPO bus out' lines 9, 
activates the 'control out pwrd' line 9, and 
sends a 'strobe pwrd' line e out to the device 
attachment. When the 'control out pwrd' line is 
activated, the port clock loops (C07, COF, COE, 
C06, C07, and so on), sending out 'strobe 
pwrd' pulses while waiting for the 1/0 device to 
respond (or until a time-out occurs). 

When the device responds, it places data on 
the 'MPXPO data in' lines 0 (indicates when 
data is moved from the I I 0 attachment to the 
control processor) and activates the 'service in' 
line 0- The rise of the 'service in' line (or a 
time-out) advances the port clock, and the port 
activates the 'advance time' line CD to signal 
the control processor clock to advance to time 

A C 

R 

PC534 

T4 (select and gate LSR to channel 8 Gl. The 
system clock continues to advance normally to 
time T6. 

During time T6, the port sends the 'service out 
pwrd' line e. which indicates that data is 
ready to be sent or that data was received. 

The 'strobe pwrd' line O is again sent for the 
I I 0 device to use. The port clock loops with 
the 'service out pwrd' line active, and the 
'strobe pwrd' pulses continue to be generated 
while the port waits for the I I 0 device to 
respond (or a time-out to occur). The 1/0 
device responds by taking the data off the 
'MPXPO bus out' line (or if data was sent to 
the control processor, by turning off the 
'MPXPO data in' lines) and by turning off the 
'service in' line 8- The port responds by 
advancing the port clock to turn off the 'service 
out pwrd' line 0 and then activates the 
'advance time' line 9. causing the control 
processor clock to run again to time TO. 



T-Times 

C-Times 

1/0 Instruction 

Trigger X 1 

Trigger X2 

Trigger X4 

Trigger X8 

Cl X Latch 

Advance Time 

Clock SAR 

Storage Cycle 

SBO to Chan 

MPXPO Bus Out 

Control Out Pwrd 

Strobe Pwrd 

MPXPO Data In 

Service In 

Service Out Pwrd 

Check DBI 0 

Exit Loop 1 Lth 

Multidevice Response 

Exit Loop 2 Lth 

C. 

FSL 
Page 

PC110 

PC526 

PC138 

PC524 

PC524 

PC524 

PC524 

PC518 

PC518 

PC210 

PC012 

PC502 

PC506 

PC510 

PC510 

PC502 

PC558 

PC510 

PC518 

PC518 

PC518 

( ( ( ( ( ( ( ( ( f ( ( ( ( ( ( ,- ( ( ( 

200 ns 

---1---f---Jl+- - ---+--- ---i T4 
1---+---+---+----+---+---+----11----+--~~ 

COO COO COO C09 C03 C07 COF COE C06 60~ COF COE C06 C12 C10 C18 C19 C13 C17 C1F C1E C16 C17 C1F C1E C16 C02 COO COO COO COO COO 

T3 Ext Ext 1--- --- --1--- ---1------+---1 TO T1 T2 T3A T3B TS T6 T6 T1 T2 T3 T4 
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' \ ' 
~~+-~-1-~_.. ................. lllllf-~--+-~~~~ ~,... l ... --~~-l-~-l-~-1-~---+--~-+-~-+-~-I-~~ 

r ' ' 
~~-l-~-l-~-1-~_J----.......................... _j,_. l .......................... ~~-l-~-l--~___jl--llllllll! ............................ J11-l ............................. 1--~--l----~--l--~-l-~--l~---l 

\ 
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\ '' 
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SOR SOR LSR · A LSR 
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Device Address • l ' 
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>----+-~-+-~--+-~+---->~-+-~-t-~-+-~._.)~/_-:J· .......................................................................... ~l.J......-• 
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' 
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Note: The circled letters on these pages refer to 
the previous page. 

Cycle Steal Latch 

(not) Port Instruction 

Any Port Instruction A 

TGRX4 

ClX Latch 

(not) Exit Loop 2 Latch 
Blast Condition 

(not) Exit Loop 1 Latch 

TGRX8 

[ Oandl l 
Data Buffer 0-7 and2and3J 1 
~---------..:..-2 A 

3 
Strobe LSR Data 

ff and 13 
System Bus Out 12-15 and T<f and T5 

(not) Port Busy 

Control Out Pwrd 8 

Service Out Pwrd e 0 

1---------------S_tr_ob_e_P_w_rd G)Q)«DG 

PC510 

D 

c PH Port Instruction (device address= hex 00) 

c Select CBO 

D PH 
R 

Any Port Instruction (device address = hex xO) 
PC510 

erv1ce n oes 
00 Multidevice Response 

(not) Multidevice Command 

Blast Condition 
Phase A 

C06 

C18 

(not) Port Busy 

C16 

System Reset 

PC518 

5-10 

...---
_r- A 1---i 

joR- OR 
r--, L_ [L..., 

Ji A s FL 
ri--- Exit Loop 1 Lth 

,----., 

OR R 

..___... 

lG~ s FL 
_r=:j Exit Loop 2 Lth 

J ,...---, 
R ....., 

OR 
ClX Lth s FL .___ '----I 00 

OR R 

-

• 



( ( ( 

Storage Function Storage 
ll-Function 

S FL 

Control Storage Access 

J A f 
R J 

,..--.- R 
100-ns Osc Pwrd 

N J 

System Reset 

~ 
Write Stg High 

Write Stg Low ]A ._J 

( 

.--

,_ 

( 

300-ns 
Trigger 

c FF 1--

CD 

R 

Write 
Trigger 
C FF J--

s 
1CD 
G1 

R 

R 

150-ns 
Trigger 

c FF 1---

CD 

R 
~ 

R 

Board Tie-up 

II_ 

( 

A 

~ 

]A*OR 

l ~ 
i 
L---

( ( ( ( 

Storage Cycle 
s FL 

R 

PC012 

TGR X4 

Port Instruction 

Set Invalid Port Chk 

C12 

C02 

Phase A 

(not) 1/0 Instruction 

C18 

PC518 

(not) 1/0 Instruction 

(not) Cycle Steal Latch 

C06 
Phase A 
(not) Any Port Instruction 

1/0 Instruction 

PC522 

(not) Advance Time 

Phase A 

(not) Valid Port Command 

(not) Port Busy 

Cycle Steal Latch 

1/0 Instruction 

TGR X1 

System Reset 

( ( ( ( ( ( 

A 

OR 

s FL Advance Time GO 

OR R 

A 
Reset Port Clock 

ORt-~~~~~~~~~~~ 

S FL T3 Lth~ G 

OR R 

PC522 

Channel 5· 11 



Data Buffer 

The data buffer is used as an intermediate 
storage register for all data that passes through 
the channel and is under control of the port 
clock and channel control lines. 

----------------, f'Except for card part numbers: I 
: 4238450,4238452,or4238466. I 
I SCSID (CBO = 000) r-- I 
I MPXPO Strobe A I 

L------------- ·---1.J 
Strobe SOR Hi Data 

CBI 1 Int 

Stg Strobe T gr A 

~ Disk Xfer Time 

(not) CSY Powered 1 
C ~o~m""'"'m~a~nd.;;....;;.B_u~s-O~ut_Bi~t~O-::-:--::---...---ii---
(not) Command Bus Out Bit 2 A 
C13 
Port Reg Instr load Pulse - OR 

C=o~m:.:.:.:.:.m~a~nd=-=B~u~s=O~ut.:...::.B·~1t;2'------+--1r---

C12 A 

(not) CBI Bit 1 

Base Cycle Steal latch 

Multidevice Command 

load Port Reg Instr 

006 

(not) Port Checks 

Select CBO 
l 

'-}---, 

A 

r--
A 

A 

l_f-- OR 

A 

Load Data Buffer 

PC542 

Clock Port Reg 

PC506 

Lood D•ta Buffoc ~~ 
-----S-t-ro_b_e_L_S_R_D-at_a_--1,__,1--1 OR p--- A i---

---------t--t--1.___ i--t___ 
Gate 1/0 Bus Data 

[f:l r-- Buffer 

t:J" A h '- Gl Reg 
~~ L--G2 

--1--------------. G3 
,--

~+-------; 

SCSID 

MPXPO Data In 0-7, P 

System Bus Out Bits 8-15, P 

1 --Cycle _____ ! 
Steal I 

0 Priority Io 

2 

3 

4 

5 

6 

7 

11 
12 
13 

I 
14 

I 
16 
I 
17 

PC502 I 
Except for card part numbers: l 
4238450,4238452,or4238466. _J L,:: _______ _ 

Clock Port Reg 

Select CBO 

CBO BitO 
CBO Bit 1 
CBO Bit 2 

A 
....___ 

J 

G4 

0 1 
][ 2 

4 

~ 1 
9 2 

4 

i-1- 1 

10 2 
4 

~ 1 
11 2 

4 

r-1- 1 

12 3 
4 

~ 1 

13 3 
4 

6 1 
~ 3 

4 
7 1 

t-;5 3 
4 

~ 1 
p 2 

PC502 

1DCD1 

2 3 

5-12 

Data Buffer 0-7 

r-
Data Buffer Bit P 

t-1 

r-

t-

t-

r-

t-

r-

Port 
Register 

Gl 
G3 

1 1 04 Port Register Bits 0-4 

3 
3 1-3 5-7 
3 

Port Register Bits 5-7 

PC556 



- ,--- ('_ ( 
-- -- ( ( (- ,-,-- c (, ( ( 

SBO l,.ow 12 
Inst Instruction Decode 

13 
Mod 
Reg DCD 

14 
Bits 4-7 

15 
]Lr-

PC516 PC516 Select Port Reg 
Any Port Instruction A 

...___ PC516 
Select Data Buffer 
Gate Select Channel Checks 
Channel Checks 

Port Data Buffer 
Gate MPXPO Data In G1 
Gate SBO Data 8-11 G2 '----1 
Gate SBO Data 12-15 G3 
Gate Cycle Steal Priority 0-7, P 
SBO from System 8-15, P 

G4 .. 
~2 

Cycle Steal Priority 0-7 0 0 

(Except for card part ~ 
14 
2 

numbers: 4238450, 1 1 
14 Bits 8-15 or 0-7 

PL 4238452,or4238466) 2 
2 2 

14 
[-Jl_ 2 

3 3 
14 Port Register 

pr 3 
4 4 

14 
~ 3 

5 5 
14 

P£-j 3 
6 6 

- P2=1 
14 
3 

7 7 
14 

p 
.__E_ 2 

1 
MPXPO from 1/0 0-7, p 

PC502 PC556 

• 

--~-------

r-- ( ( (' (j c-
. ,/ 

(_ ( ( 

Port Bus Port SBI 
Bit Collector Bit Collector 

G1 
G2 SBI to 
G3 System 
3 

2 PC506 

MPXPO Bit 
1 Collector 

MPXPO 
to 1/0 

PC506 PC506 

Port Register 

The port register is for diagnostic purposes and 
stores the device address and I I 0 command. 
When an error occurs, this information can be 
stored in a local storage work register 
and displayed on the CE panel. 

Scope Grid 

0 

200 ns 
1_1 

2 3 4 5 6 7 8 9 10 

T-Times T3 T3AT T3B T3E 
PC1101---1----t1----t1-----1--+--+--+--+--+--+--t 

FSL 
Page 

4 5 6 0 

C-Times 00 09 03 07 OF OE 06 00 

Phase A 
PC526 1----1--+--+--+---+---t---+--+---t-----i;----1 

PC110 

1/0 Instruction PC138 

Advance Time PC518 1-----1--+--+-., 

PC526 t---
Function Bits (SDR Lo) 

Modifier Bits (SDR Hi) PC526 
1----1 

t---

PC526 
t-----i 

Dev Address (WRO Lo) 

Data (SBO Lo) PC230 

Port Instr PC510 

Load Data Bfr PC542 

Clock Port Reg PC506 

A load port register instruction is used by the 
diagnostic supervisor in diagnostic mode to 
wrap the port register and check for correct 
bits. 

Channel 5-13 



Port Checks Register 

Checks found by the port hardware are stored 
in the port checks register and can be loaded 
into a work register. These checks can then be 
displayed by the byte 0 lights on the CE panel 
by setting the Mode Selector switch to the lnsn 
Step/Dply Chks position. 

Port Decodes 

Interrupt/Cycle Steal Priority Control for 
LS Rs 

The 'irpt/CS LSR decode 0, 1, and 2' lines are 
used to control local storage register selection 
bits 0, 1, 2, while executing instructions and 
during burst cycle steal or base cycle steal 
operations. These lines permit selection of one 
of the five groups of registers specified for 
interrupts and burst mode. 

The interrupt and cycle steal indicators are used 
to display the active interrupt. 

The 'interrupt req to run' latch is used to take 
the control processor out of the wait condition 
(caused by the processor wait instruction) when 
an interrupt request is found by the port. 

Base Cycle Steal Latch 

Microi nterrupt Request 1 H ~---_;_--'---~~~~~~~~~-ICD P 

r-C 
System Reset 
-~------~----.t.._--'-----1-.....1R 

Disk Burst Mode Gated I:l____r 
-(n-o-t)_E_x_p_a_n_d-ed-C-yc_l_e_T-ri-gg_e_r--1--------+----~~~~-1-.a---~4-----J~ .. I OR*A 

~c 

OR ..._..._4-.....1R 

:.:.M:.:.:ic:.:.r.:.o:.:.:in:.::te:.:.r:..:.ru:..'.p:.:t..:.R.:.:e~q.:.ue::s:..::.t..:::3:_J__-i======-LJ CD PH 

I--- HC t--

OR 1----+---I R 

Level 4 Interrupt PH 
.:::.:.::.:...::~::..::~~~~...l-L--..r::========--1._JcD 

[--- HC t--i 

OR ,___......_ ..... R 

Level 5 Interrupt Internal 
::::..:.::.:.....:::...:.:.:.::::..:.:~'..'..'.:'.:.'..'...'...'.'.'.--l-!-..J....i:========:__LJcD 

[---- HC 
OR >----1--'R 

CL----1 

System Unit Lamp Test 

Machine Check Interrupt Lth 

_E_n_ab~l_e_ln_t_e_rr_up~t_s _____ ,._--1 A*OR 

PH 

(not) Run Latch PC532 

Phase A 

T3 and Phase A 

Trigger X8 

CSY Trigger to Channel 

T7 Pwrd 

., 
H 

/-

* ,___ 

., 
\ 

~· 

* 

1 OR*A 
H 

OR*A 

OR 

OR 

OR 

OR 

/ "' \ c~~ "'---' "--./ 

lrpt/CS LSR Decode 0 

lrpt/CS LSR Decode 1 

lrpt/CS LSR Decode 2 

Interrupt Req to Run Lth 

Proc Interrupt 4 

Proc Interrupt 2 

Proc Interrupt 1 

(-~ ;' ,r 
I 

"'- -

CS/LSR Proc. Interrupt 
Decode Lights 

2 1 0 

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

4 2 1 

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

J 

r-\ rr· 

\__j \~ 

., ,,. 
( 
\_ 

Interrupt Level/Cycle Steal 

0 (machine check) 
1 or Burst cycle steal 
2 
3 
4 or Base cycle steal 
5 
Main level 

-, 

'-· _/ 

/ 
I 

\, 

5·14 
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Command Bus Out Decode 

Control processor instructions to the 1/0 
attachment are decoded from the 'system bus 
out (low)' lines and then sent to the 1/0 
attachment as a command on the 'command 
bus out' lines. The commands are decoded as 
follows: 

• 1/0 immediate instruction 

- 1/0 load (IOL) 
- 1/0 sense ( IOS) 
- 1/0 control load ( IOCL) 
- 1/0 control sense ( IOCS) 
- Sense interrupt level status byte (SILSB) 

• 1/0 storage instruction 

1/0 store to control storage (RDCL, ROCH) 
1/0 load from control storage (WTCL, WTCH) 
1/0 store to main storage (ROM) 
1/0 load from main storage (WTM) 

f / (-

Bits CBO 
8-11 0-2 

0000 100 
0100 101 
1000 110 
1100 111 
0101 001 

Bits CBO 
8-11 0-2 

011X 100 
001X 101 
010X 100 
ooox 101 

Note: These instructions have the same command to the 1/0 attachment as a load or sense in 
the 1/0 immediate instruction. 

• Jump on 1/0 condition instruction (bits 0-3) 

- The op code is decoded as a jump-on-1/0-condition 
command and sent to the 1/0 attachment. 

Bits 
8-11 

0011 

CBO 
0·2 

011 

flf ;-rdnu-;;ber 4238450, 4238452, or 4238466 is7otTr;;talled:- - - - - - - I 
I then there is: I 
: • Base cycle steal operation CBO I 
I 0.2 I 
I - Sense cycle steal identification 000 11 I - Cycle steal data transfer 010 

L----------------------~ 

• 

( ( (-

Port Clock = 545 ...--
Phase A 
1/0 Instruction 

A -
..._,.-

T3 Latch A 
.__ 

.__r---

Port Clock = 11 ~ A 
....__ 

( ( 

System Bus Out Bit 8 

System Bus Out Bit 11 

Strobe SOR Hi Data 

(not) New Base Chan Busy 
(not) Cycle Steal Latch 
(not) Multidevice Command 

Strobe SD R Lo Data 

Cycle Steal Latch 

Strobe LSR Data 

System Bus Out Bit 9 

G--Ai---

L- I 
r 

-
A 

..--I .__ 

--i.........i 

JIO 
PH 

CD 
c 
R 

( 

PH ~r-
r-- A 

r-...__ 

CD PH 
c 

r- R See note 

~s 
PH c 

CD --
OR R 

~ 

PC542 

( 

CBOO 

CBO 1 

CB02 

Note: Use this configuration unless card part number 
4238450, 4238452, or 4238466 is installed. 

CD PH1----1 

c 

R 

SCSID -----------1 N 
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CONTROL PROCESSOR/PORT 
CONTROLS 

Port to Control Processor Lines 

System Bus In-Nine Lines 

This bus is 1 byte wide and moves data from 
the I I 0 device I port to the control processor 
during I I 0 sense and cycle steal operations. 

Storage Cycle Request-One Line 

This line signals the control processor to start 
the storage access sequence during a cycle 
steal mode operation. 

Advance Time-One Line 

This signal informs the control processor clocks 
to continue when stopped in either time T3 or 
time T6 of an I I 0 instruction or at time T3 for 
register control or main storage access 
instructions. 

Block Processor Clock (BPC Tgr)-One Line 

This signal comes from the port and stops the 
control processor from processing instructions 
so that a burst cycle steal or a base cycle steal 
mode operation can be performed. 

Interrupt/Cycle Steal LSR Decode-Three 
Lines 

These lines control local storage register 
selection bits 0, 1, and 2 during instruction and 
cycle steal processing. This permits selection of 
one of the five groups of registers assigned to 
microinterrupts and cycle steals. 

CBI Bit 4 Gated-One Line 

This line indicates that: 

• Control storage is to be selected during a 
cycle steal. 

• The condition specified by the 
jump-on-1/0-condition instruction is met. 

• Parity on the 'MPXPO data in' lines is to be 
ignored. 

BPC Tgr 

Command Bus In 4 

S FL 

New Base Chan Busy R 

PC510 

New Channel Check-One Line 

This line is sent from the port to inform the 
control processor that the check has been 
sensed. 

System Bus Out P Check 

I _n_v_a_li_d_P_o_r_t_L_a_tc_h~----~---1~ 
DBiiCBi Not Zero Chk 

Proc Interrupt 1, 2, 4-Three Lines 

These indicators display the active interrupt 
level on the CE panel. 

1/0 Service Request-One Line 

This line is reserved. 

Interrupt Request to Run Latch-One Line 

This line takes the control processor out of the 
wait state (caused by the control processor wait 
instruction) when a microinterrupt request is 
sensed by the port. 

ORl--~-~~C~o:..:.:.:..:.mrn~a~nd~~Bu~s~l~n~B~it~4~G~a~te~d 

1/0 Time-out Check Channel Check 1 J-~-----...;....-..;......;.._ ___ I°' ·----1 New Port Checks 
DBI P Check 

Invalid Device Assn 

DBO P Check 
L---

PC506 

Control Processor to Port Lines 

T4 Through TS-One Line 

This line is a timing signal that occurs for the 
last part of an instruction. This signal is not 
present during a branch instruction. 

System Bus Out-Nine Lines 

This bus is 1 byte wide and goes from the 
control processor through the correct gates. 
The port can receive data from either control 
storage or main storage or the control 
processor local storage registers as needed 
during cycle steal and I I 0 command 
operations. 

1/0 Instruction-One Line 

This line is active during a jump on 1/0 
condition, 1/0 storage, or 1/0 immediate 
instruction from time T3 through time T6 of the 
control processor cycle. 

Phase A-One Line 

This is a signal from the control processor 
control card, which is 100 nanoseconds off and 
on. It becomes active 50 nanoseconds after the 
associated control processor clock becomes 

active. 
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Machine Check Interrupt-One Line 

This line becomes active when there is an 
active check condition to the control processor. 

CSY Trigger-One Line 

This line becomes active 100 nanoseconds after 
the storage clocks in the control processor have 
started to run. The timing width is 300 
nanoseconds. This signal resets a cycle steal 
request if the device that requested the cycle 
steal is being serviced. 

System Reset-One Line 

This line indicates to the attachment that all 
logic should be initialized to a start condition. 
This line becomes active during the power on 
reset condition or when the Reset switch on the 
CE panel is pressed. It is also activated when 
the Load switch on the operator panel is 
pressed. This reset is active for as long as 
either switch is pressed. 

T7-0ne Line 

This line signals the port that the control 
processor is in a wait state. The control 
processor can process a cycle steal or interrupt 
request during this time. 

Lamp Test-One Line 

This signal is generated at the CE panel and the 
channel activates the interrupt LED circuits. 

. -,, 
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PORT/ATTACHMENT CONTROLS 

Port to Attachment Lines 

MPXPO Bus Out-Nine Lines 

These lines are used to transmit to the 
attachment: 

• Device address/modifier bits 

• Microinterrupt level/modifier bits 

• Cycle steal acknowledge codes 

• Control processor I storage data 

• Port echoes during 1/0 sense and control 
sense functions 

A parity bit is used to maintain odd parity on all 
moves to the attachment except when the 
interface is in even parity mode. 

The 'MPXPO bus out' lines are deskewed and 
are maintained to be valid from the time the 
'control out pwrd' ('service out pwrd') line is 
made active by the port until the 1/0 
attachment de-activates the 'service in' line, 
which is sensed by the port. 

Notes: 
1 . The port echoes the bits of the data I status 

byte on the 'MPXPO bus out' lines as 
received during a sense operation. The 
information can be used by the attachment 
to reset data I status indicators if needed. 
(This may be used as a reverse interface 
wrap for diagnostics.) 

2. Contents of the bus lines, when control lines 
are not active, may not be correct and must 
not be used. 

3. Even if data (Note 1) contains wrong parity 
(CBI bit 4 active), the port will generate valid 
parity on the echo data. The port will 
maintain odd parity during the 
jump-on-I /0-condition instruction 'service 
out pwrd' line request. 
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Control Out Pwrd-One Line 

The rise of this line indicates that the 'MPXPO 
bus out' and the 'command bus out' lines can 
be strobed. The line ensures that the data on 
the 'MPXPO bus out' and 'command bus out' 
lines is valid and has been deskewed by the 
interface. 

Once the 1/0 attachment makes the 'service in' 
line not active, the 'MPXPO bus out' lines are 
not valid and should no longer be strobed. 

The 'control out pwrd' line, together with the 
'service out pwrd' line, indicates a blast 
condition, which forces all attachments off the 
port interface. 

The attachment must degate any information 
on: 

• Command bus in 

• M PXPO data in 

• Service in 

• Multidevice response 

Service Out Pwrd-One Line 

If data was sent to the port by the I I 0 
attachment, the 'service out pwrd' line signals 
the attachment that the port is completed with 
the data and the ending sequence can be 
started. That is, the 'service in' line and any 
input data to the port can now be de-activated. 

If data is being sent from the port to the I I 0 
attachment, the 'service out pwrd' line signals 
the attachment that the 'MPXPO bus out' line 
contains valid data and can now be strobed. 
Once the 1/0 device attachment de-activates 
the 'service in' line, the 'MPXPO bus out' lines 
should no longer be strobed. 

Outgoing lines, such as the 'MPXPO bus out' 
and the 'transfer error' lines, are deskewed by 
the port before the rise of the 'service out 
pwrd' line. 
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Command Bus Out 0, 1, 2-Three Lines 

The 'command bus out' lines are valid at the 
interface from the rise of the 'control out pwrd' 
line until the fall of the 'service out pwrd' line at 
the port. The 'command bus out' line, together 
with the 'control out pwrd' line, indicates which 
data is on the 'MPXPO bus out' lines. The 
attachment operator who recognizes his code 
responds by making the 'service in' line active 
with the correct information gated on the 
'MPXPO data in' and 'command bus in' lines. 

The 'command bus out' lines are defined as 
follows (except for card part number 4238450, 
4238452, or 4238466): 

Bits 

0 1 2 

0 0 0 

0 0 1 

0 1 0 

0 1 1 

1 0 0 

1 0 1 

1 1 0 

1 1 1 

Sense Cycle Steal Identification
Determines which device is 
requesting a base cycle steal. 

Sense Interrupt Status
Determines which devices are 
requesting service on a given 
microinterrupt level. 

Cycle Steal Response-The attachment 
cycle steal request is being 
serviced. 

Jump-The control processor jumps if 
the 1/0 attachment responds with 
the jump on I I 0 condition met. 

Load-Data is gated from the control 
processor LSR, control storage, or 
main storage. 

Sense-Data is written into control 
storage, main storage, or the control 
processor LSR. 

Control Load-Data is gated from the 
control processor LSR. 

Control Sense-Data is written into 
the control processor LSR. 
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Strobe Pwrd-One line 

Note: All times shown below are for reference 
only. Operation of the system does not rely on 
these times, but on the sequence of these 
signals. This is a pulse that comes on 200 
nanoseconds after the 'control out 
pwrd' /'service out pwrd' lines and pulses with 
a cycle of 800 nanoseconds and a length of 
400 nanoseconds. This pulse de-activates after 
the rise/fall of the last 'service in' or 
'multidevice response' line. A full pulse width 
is maintained. This pulse will rely on the device 
usage as follows: 

1. If the device uses this line to generate the 
'service in' line, the system will operate in a 
synchronized mode. 

2. This line should be used by the 1/0 
attachment to generate the correct data 
strobes/timing for loading information from 
the port and supply the needed gate/deskew 
timing for the port 'MPXPO data in' /'system 
bus in' lines before the rise/fall of the 
'service in' line. 

Data on the 'MPXPO bus out' lines will remain 
valid from the trailing edge of the last 'strobe 
pwrd' line for 100 nanoseconds. This will 
permit the last strobe to clock information into 
registers, latches, and so on. 

Transfer Error-One Line 

This dual-purpose line indicates a transfer error 
or a jump on 1/0 condition met echo ('JIO 
echo' line). 

An active 'transfer error' line indicates to the 
attachment that not valid parity was sensed on 
the port or in the control processor. This line 
will not be activated during the 'command bus 
out' codes 5 and 7 when the 1/0 attachment 
makes active the 'CBI 4 gated' line (indicating 
not valid parity on the 'MPXPO data in' lines). 
It also will not be activated for the 'command 
bus out' code 1 (multidevice response). 
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A jump on 1/0 condition met echo ('JIO echo' 
line) indicates to the attachment that the control 
processor received the 'CBI 4 gated' line and 
the jump will be taken by the control processor. 
This enables testing of asynchronous I I 0 
attachment conditions with the 
jump-on-1/0-condition instruction, and the 
attachment does not need to latch this line 
before making the 'service in' line active. 
Removal of this line follows the rules for all 
data and command lines. 

Disk Burst Mode Gated-One Line 

This line is active when the data moved is for 
the disk. The signal is activated by the port in 
response to the 'disk/ dskt block processor 
clock' line when the control processor I port 
determines that the disk may start a burst mode 
operation (time T7 and the 'disk/ dskt block 
processor clock' line and the port are not busy). 

The signal will remain active until the 'disk/ dskt 
block processor clock' line is de-activated. The 
'disk burst mode gated' signal must be used to 
degate/ gate the correct 'system bus in' signals 
into the control processor. When this signal is 
active, and not before, the disk can start its 
requested burst cycle. 

Disk Strobe-One Line 

This line becomes active at the trailing edge of 
a disk storage cycle with a length of 100-230 
nanoseconds. On a storage-to-disk operation 
(CBI bit 1 active), data is valid at the disk 
attachment approximately 50 nanoseconds after 
the trailing edge of the 'CSY trigger' signal and 
should remain valid until the next disk storage 
cycle or until the 'disk/dskt block processor 
clock' line de-activates. 

CSY Trigger-One Line 

This line becomes active 100 nanoseconds after 
the storage clocks in the control processor have 
started to run. The timing width is 300 
nanoseconds. This signal is used to reset a 
cycle steal request if the device that has 
requested the cycle steal is being serviced. 
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Attachment to Port Lines 

MPXPO Data In-Nine Lines 

These lines send data from the attachment to 
the port during 1/0 sense and cycle steal sense 
operations. 

A parity bit is generated by the attachment to 
maintain odd parity for I/ 0 sense and cycle 
steal sense. Data parity is checked unless the 
device activates the 'CBI bit 4' line (not valid 
parity in). During cycle steal, the attachment 
always sends valid parity on the 'MPXPO data 
in' lines. (The 'CBI bit 4' line has more than 
one purpose and is interpreted as a control 
storage move operation during cycle steal.) 

During an I/ 0 sense or cycle steal sense 
operation, when the parity is valid, the port 
'MPXPO data in' lines must be held stable from 
the rise of the 'service in' line, when activated 
by the attachment, until the rise of the 'service 
out pwrd' line. 

During an interrupt sense operation, the 
microinterrupt status bit must be held stable 
from the rise of the 'service in' line. and the 
'multidevice response' lines, until the rise of the 
'service out pwrd' line. 

Service In-One Line 

All Operations 

This line should be activated by the rise of the 
'strobe pwrd' line and is used by the addressed 
attachment to signal the port that the command 
byte has been received by the attachment. If 
the command is a sense operation or cycle 
steal, this line informs the port that sense 
information is available to be strobed. 

When the attachment de-activates the 'service 
in' line, it should no longer sample the 'MPXPO 
bus out' lines. The I/ 0 attachment should not 
sample the 'command bus out' lines after it 
de-activates the 'service in' line. 
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Attachment To Port 'Service In' Change 

When data is sent to the port, the data must be 
valid by the time the last 'strobe pwrd' pulse 
under the 'control out pwrd' line is de-activated 
(all measurements are made at the port card tab 
pins). All incoming lines must remain valid until 
the 'service out pwrd' line is sensed by the I/ 0 
attachment and must be de-activated by the 
attachment before de-activating the 'service in' 
line. An exception to the above rules is 
permitted on I/ 0 sense, I/ 0 control sense, and 
jump on 1/0 condition commands; on these 
commands, all lines must be removed by the 
1/0 attachment (as seen at the channel tab 
pins) by the time the last 'strobe pwrd' line 
pulse de-activates (as seen at the channel tab 
pins). 

Port to Attachment 

When data is moved from the control 
processor, a local storage register, or control 
storage, the rise of the 'service in' line indicates 
that the command was received and the I I 0 
attachment is ready to receive the second byte 
of information. If the operation is a cycle steal, 
it indicates that the cycle steal 'command bus 
in' lines are valid. When the 'service out pwrd' 
line has been received and the 'MPXPO bus 
out' lines have been strobed, the I/ O 
attachment de-activates the 'service in' line. 

Time-out Conditions 

If the addressed device is not on the system, or 
if the 'MPXPO bus out' lines contain bad parity, 
none of the devices will answer the control out 
sequence. The port will time-out for such 
conditions. When the time-out sequence (5.4 
microseconds) is completed, a not valid device 
address (bit 1) is set in the port checks register. 
A 'blast condition' line in the port ciears all the 
incoming data and control lines from the 1/0 
attachments. 

If the addressed device first responds with a 
'service in' line but fails to de-activate the 
'service in' line when receiving a 'service out 
pwrd' line after a set length of time (5.4 
microseconds), the port will time out. This 
condition is set in the port checks register, and 
the port uses a 'blast condition' line to clear all 
incoming data and control lines. 
r :-~ 
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Microinterrupt Request-Five Lines 

An interrupt is started by a device through its 
I I 0 attachment when the device needs a 
program response. 

To ensure correct channel operation, this line 
should be reset by an 1/0 load or 1/0 control 
load function before de-activating the 'service 
in' line. Removal of an active request should 
follow the rules for degating port data and 
command lines. 

Multidevice Response-One Line 

This line is always held not active (minus) by 
each device. When a multidevice command 
occurs, this line, along with the 'service in' line, 
is used by the port to indicate when the last 
device on the port has received the command. 

In response to the 'control out pwrd' and the 
'command bus out' lines that identify a 
multidevice command, the device will decode 
the modifier field to see if the command is for 
the device. If information is needed from the 
device, the data is gated to the • M PXPO data 
in' lines and the device activates the 
'multi device response' and 'service in' lines. 
Devices that do not respond with data are still 
needed to activate the 'multidevice response' 
and the 'service in' lines. When receiving the 
'service out' line, the device must degate this 
data in and have zero skew relative to removal 
of the 'service in' line (if data was gated in) and 
de-activate the 'multidevice response' line. 

Base Cycle Steal Request-Two Lines 

The 'base cycle steal request' lines support 1/0 
attachments that have cycle steal ability and are 
connected to the port. 

The 1/0 attachment makes active its 'base 
cycle steal request' line to start a cycle steal 
operation. This line should de-activate when the 
1/0 attachment recognizes its acknowledge 
code on the 'MPXPO bus out' lines and before 
responding with the 'service in' line. 
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Disk/Dskt Block Processor Clock-One Line 

This signal is active when the disk is moving 
data from or to storage. 

Disk/Dskt (Load) BC Req-One Line 

This line is used by the disk attachment to start 
burst cycle steal operations. It is also used by 
the diskette during the control storage initial 
program load (CSIPL) sequence and by the 
diskette level 2 attachment to start cycle steal 
operations. 

Command Bus In (Bits 0, 1, 2, 3, 4, 5)-Six 
Lines 

Bits 0, 1, 2, and 3 of the CBI are used to 
control the cycle steal operation and LSR 
selection. Bit 4 is a multiusage line. It indicates 
that the device is cycle stealing into or out of 
control storage, that 'MPXPO data in' lines 
contain valid parity during a sense command, or 
that the jump on 1/0 condition has been met. 
When the device is cycle stealing into or out of 
control storage, the low byte is selected by the 
CBI bit 0. This bit also controls the address 
update. Bit 5 indicates that the device has 
detected invalid parity on the 'MPXPO bus out' 
lines. 

Bits 
0 1 2 3 4 5 

0 0 
0 1 
1 0 
1 1 

0 0 
0 1 
1 0 
1 1 

1 Cycle steal sense-No increment address 
1 Cycle steal load-No increment address 
'Cycle steal sense-Increment address 
1 Cycle steal load-Increment address 
'Cycle steal LSR select 0 
'Cycle steal LSR select 1 
'Cycle steal LSR select 2 
'Cycle steal LSR select 3 
Control storage/MPXPO data in has invalid 

parity or jump on I/ 0 condition met 
MPXPO data out parity check 

1 May be either burst cycle steal mode or base cycle steal mode 

Direct Lines- Control 
Processor I Attachments 

Power On Reset-One Line 
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This line is active when the Power switch on 
the operator panel is off. When the Power 
switch is turned on, this line remains active for 
1 to 2 seconds and then becomes not active 
until the Power switch is turned off. 

System Reset-One Line 

This line indicates to the I/ 0 attachment that all 
logic should be initialized to a start condition. 
This line becomes active during power on reset, 
or when the Reset switch on the CE panel is 
pressed or when the Load switch on the 
operator panel is pressed. 

Control Storage Initial Program Load (CSIPL) 
Latch-One Line 

This line, together with the CSIPL switch on the 
CE panel, is decoded by the disk or diskette to 
determine which device enters data during 
initialization. 

CSIPL Cycle-One Line 

The active state of this line selects the diskette, 
and the not active state selects the disk during 
the initial program load (IPL) sequence. 

Interface Clock Times-Eight Lines 

These lines go from the control processor to 
the I I 0 attachments and provide clock times to 
gate and control attachment functions. The 
clock lines are as follows: 

• 100 ns 

• 1 µs 

• 4 µs 

• 512 µs 

• 1.02 ms 

• 16.38 ms 

• 131.1 ms 

• 1,048 ms 
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OPERATIONS 

Burst Cycle Steal Mode 

The system uses a burst mode data 
transmission to support the high data rate of 
the disk. 

The disk attachment activates the 'disk/ dskt 
block processor clock' line, which forces the 
control processor to time T7. (If the control 
processor is executing an instruction, time T7 
does not become active until the instruction is 
completed.) 

Once time T7 is active, the port makes active 
the ·disk burst mode gated' line and then the 
·command bus in' line will be correctly set. 

Disk Support Timing 

Control Processor Cycles 

Disk/Dskt Block Processor Clock 

Disk Burst Mode Request 

When time T7 and the 'disk burst mode gated' 
line are both active, the disk attachment 
activates the 'disk/ dskt (load) BC req' line and 
puts the first byte of data on the 'data bus in' 
lines (incoming operation). The rise of the 
'disk/ dskt (load) BC req' line while the 
'disk/ dskt block processor clock' line is active 
generates a 'storage cycle request' line which, 
in turn, generates time TB (clock SAR and 
X-reg). The burst cycle starts and the rise of 
the 'CSY trigger' line latches the data in the 
data buffer. This data is gated to the 'system 
bus in' lines and from there into the storage 
address indicated by the contents of the 
storage address register. Each time the 
'disk/ dskt (load) BC req' line is active, a byte of 

data is moved. If the ·disk/ dskt (load) BC req' 
line is kept active, the control processor 
continues to take storage cycles at the 
maximum data transmission rate. 

While data is being moved to the disk, the 'disk 
strobe' line clocks the data from the port data 
buffer into the data buffer in the disk 
attachment. The disk attachment then writes 
the data on the disk. 

The diskette forces burst mode during CSIPL 
when loading the first 2K words from the 
diagnostic diskettes. 

Disk/Dskt (Load) BC Req1 VJJW/JJJA .. , 'Ill 

CSY Trigger 

Command Bus In 

MPXPO Data In 

Data Out Valid to Disk -
-
1 BC = Burst Cycle 

Disk Support Lines 

Base Cvcle Steal Latch 

T7 Err~ 
Disk/Dskt Bloc_k Processor Ctock _Ji____ s FL o;,k Bu"t Mode 7 
System Reset 

l-0-~ 
OR 

L........J R 
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R 
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A R 

Test 5 Channel CD 
~ PC508 

i Disk/Dskt (Load) BC Rs A*OR 
rAl_ 

r--
Storage Cycle Request 

LJ 1 A CD FF 

Expanded Cycle Steal Req c 
Expanded Cycle Tgr 

.... ......__ A "' 
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C) .... 
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0 
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Burst Cycle Steal Mode (Operational Sequence) 

Oisk/Oskt Block Processor 
D Clock 

fl CP Clks Active 

IJ T7 Pwrd 

II Disk/Oskt (Load) BC Req 

a Disk Burst Mode Gated 

II Storage Cycle Req 

fl Clock SAR and X Reg (TS) 

IJ CSY Trigger 

II Storage Strobe Tgr 

lf;I Strobe Pwrd 

liJ Read/Write & LSR Select 

llJ Sys Bus Out Data Valid 1 

DD Sys Bus Jn Data Valid2 

CH009 

PC110 

PC534 

PC142 

PC508 .) J ,_, ,.... 

{ v ' " 
'""\"1 \ \ """\' 91 /1----·-

PC030 /J-~~~~~~~) 

F I~ PC508 /J r 1 

~ 

PC5•• II l I &W l-
PC2~ u c- \._( Hf t= 91- (I lh ~/-

/>----------+~ fi..___ 
~ L--------r---"l...ilit--W-----~----

1Data is moved from the control processor to the disk. 
20ata 1s moved t-o the control proc-essor from the disk. 
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I :-l Write LSR J lWritet..SRHi 
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l L I _L_L 1 
l 1 · ;-( 1 1 ., ClockStg Gm Check Goted 
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Clock J---1 - T5 Nat Otspt.ay Storage 
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Ad•-TimolMmCNnnol f ~~ t-- f-- ~ Smu•C.m2/l 
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AddreR Switch 3-4-Bit 2 
Address Switch 3-4 81t 3 
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LSR Address-Bit 0 
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M<:lnm<""<Uh Addreli rY Stat.,SeHl 
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1/0 Immediate 

Base Cycle Steal 

1/0 
Instruction 

Port 0 

Command Bus Out 0-2 Cu111mJml Bm Out 

Disk Strobe 

D T7 Pwrd 

D Dosk Burst Mode Gated f 

~1gger iT\-

8MPXPO '"' Oo> ''" 0- 7 D ____"'P~ni;:,~~:, Clo~ Fl... O"' Bo> Oo• - ---) 

B i-------i--~- ~ 

I I 1 "'"'"In 
Command Bus ln 0-5 

I I 
II 

Disk Burst Cycle Request 

Control Out Pwrd 

S11ohe Pwrd 1Serv1ce Out Pw'd 

I L 

MPXPO Bus Out Bit P 

Disk Attachment 

Darn Buffer 

~} 
Disk 

1 AdvancetTime 

1'0 .... -~.,, .. 1 ~·--··"""' C'.c:-··1 ~J;-----PC ~p 9 ~ j D"' 11""''""' 
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CP Port Card A-A 1 L2 (A-A 1 H2 on Level 2 Board) 
FSL AE070 (Level 1 Board Only) 

8.19 m> Oo<k I 2 I 
Mi<:r-0intef-fupt Request 4 ~ I ; 

'"""""' Lm< 5 Req 3 function 

Sys Bus Out Bn 81 - 4 .8-11 • Decode 

9 Command 10 

l 3 I c~--•~001Bi•O I • I 
• 2 

11 

,,i-. ............................... .. 
13 

m 
14 
15 

Sys Bus Out Low Pl 

CSPriOl"ity 

ro-
I"'! 

7 

l/.Q Instruction J 1 I 1..-__....i ., • 4 

Gata Buff-er 

0·3-~ 
ii1T"" 

~"·~::~~~ I I 11 • .I , I ti I ~ 
Device 

Addr.ess/ 
~ ':Oata 

1-i 

M,h;d~iceRmpon" I I I 11 i 11 I I I 2 I c=:r.----~ 
MPXPO Data In 0 

1 

2 

4 

12·15 
...... 

4·7,P 

Modifier/ 
Data 

Jo-ii 

r---1 

I:I 
L 

Port Registe-r 

R Device 

Address/ 
Data 

---- I : I 

~ 
I 

'1 Port Checks~ L.l Register 

....... ..... 

....... ...... 

Gate 

J 

I 
8 

MPXPO Bm OU1 Sit 0 

' 2 

Sys SU$ In Bit 8 

• 
IE 

10 

11 

12 
13 
14 
15 

4 

5 
6 

-C0mrnand8us1n4 l • I • f 1 -· I 
1--J.--+----------+----·--'1--+-t New Channel Check 

l J 1 Contfol Out Pwrd l _f l BPCTg< 

Cycle r J l • Command Bo• In Bit 4 Gated 

Steal 1 _I ~=~:~. Reqoe" Iii 

Command-Bus In 5 !---+-+----... 

Service In I ~ I • • • 

est-Bir l Cvcte Steat Read 1 I • I • • ...... 
-CBI Bit 2 Cyc1e Steal Adr Sel 0 1---+-+-~I--' r.J Port Service Out f'wl"d 

m c;r 5 1 XlerErrorGatedorJ10Echo 

- 1 --m -Port Status • Oisk/Oskt I Loadl SC Req --,. • J 
New Base Cycle Req - 1 _.... l 2 

3 
Advance Time from Channel D~k/O.kt Brook Prnc0<so' C<ock l j I 9 _.. Port Clock - i Sv• ""'In ai<P 

Old Base Cy.cle Steal Request r -y - Control -1 MPXPO Bus Out Bh P 
MC Interrupt lth .l_ 2 

Pha"A l J 5 J 
II CSY Tgr ta Channel r _l I 4 lNT/CS LSR Decode 0 

PORor-Resetl<ey Clock w 1 
Microi-ntenupt Request 1 J 

2 Decodes lntenupt A:eq to Awn -Lth 
3 6 4 Proc lnh!'r"rupt 1 

Svs1em Ur11t t.amp Test 1 2 
Enable lntef-<upt · 10 Jnterrupn t----i 
~~".'.;;':_':;~ · 2 I I 1 .J °'* Bunt - Ga.I g 

Board T1edown 3 r---i _j 1 

New Base Cycle Steal Request l -:=-

MSP Clock$ Stopped 

SvStem Umt lamp Test 

Svs Bus Out Ht 811"'0 

4 
5 

• 

Svs Bus Out Lo 811 8 

10 
11 

" 13 .. 
15 
Pl 

L 1 

L 1 

9 

,-.i.. 

1 

CP Storage Control Card A-A1F2 (A-A1C2 on Level 2 Board) 
FSL AE020 (Level 1 Board Only) 

MSP 
Run 

~ 
Indicator 

Display 
580 

~ -Sits 

15 

SAR 

-0 

...... Parity 
~ Gen 

rl 
Addr.ess 

and 

15 SAA 
Checki-ng .--I 

_j 

l 

l 

Not"""' 

1 .J 

9 ...... 
~ 

10 
~ 

2 J 

MSP Run Indicator 

Oi5Play 580 Bit 8 

9 
10 
11 
12 
13 
14 
15 

SARBit6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

16K Jumper= 0 and 1 Jumper I 
cu Stg Address Chk 
Ctl Stg SAR P Chk 

n 

-=--=- 0 

Clock SAR .and X Reg 

MS CSY Tgr Signal 
TS Not Display Stg 

Sense/Load MSP Registers 

-Control Storage Access 

Storage Fi,nction 

Check Run Switch 
WriteStgHi 

W1rteStg lo 

100ns Osc Pwrd 

MSP .Write Mihn Storage 
1/0 Instruction 

Phase-A 

Oata4 
BPCTgr 

Proceuor Check 
POR or -Reset Kev 

Load Key f>T-essed Int 
~ Kev Reteased 

1 

L 3 

r 1 

1 

2 

1 

1 

L 2 

~ 1 

1 
6 

~I 
51 

Card 
Select 

! + ,-:j 
r-1 

Storage Cycle I Storage 
Clock 150ns 

J: 
~ 
~ 

Main-Stg 
OpTgr 

~ + System Reset 

Sys 
- Ast 

10 

Bit 2 J 
4 

CSY :J Tgr 

I I rrl 100ns 1 

Dsc 

2 

3 

1 

1 

5 

J 
I 

•I 

J -1 

~ 

1 

Cair-dS.Ct0-16KCS 

-lhed 

""'"-' 
No• lhed 
CSX 1 
CSX 2 
CS<3 
CSX 4 

CSY 1 
CSV 2 

~; ~:~ :~hanne• 11 
Write MSP Register 
SK Group Seie<:t 

100 ns Osc Pwrd 

CS Write Pulse High 
CS Write Pulse Low 

Advance Clock From Channel 
Write Main Storage 
CP Clock SAR Gated 

Main Stg Op Tgr 

Sy5tem Resat 

Nie. CSIPL Cvdr 
CS"'1..C«'o 
Loodl-

T .. --...~. ,.__...,, .... 

... 
N 
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c: 
c: 
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Base Cycle Steal Mode 
C-Times (port dock} 

T3Lth 

II Base Cycle Steal Request• 

FSL ,.,. 
I c 

PC526 ·1 g 0 

cccccccc 
00000000 
000000000 

c c 
0 0 
0 9 

c c 
0 0 
3 7 

c c 
0 0 
F E 

c c 
0 0 
6 7 

c c 
0 0 
F E 

c c 
0 1 
6 2 

c c c c 
1 1 
9 3 

c c c 
1 

F E 

c c 
0 0 
2 0 

Data can be moved between storage and a 
device attached to the port by the base cycle 
steal mode of operation. The port and I I 0 
attachment use a timing sequence to move data 
as shown below. One byte of data is moved for 
each request. The cycle rate relies on the I I 0 
attachment and the condition of the higher 
priority needs {burst cycle steal or interrupt level 
1) of the system. The maximum possible data 
cycle rate is 1 byte per 4.4 microseconds. This 
mode has a system priority less than burst 

~0091~ 2 
PC510 2. ~J\ 
PC110 3 ~ --a._ 

II '"'°'"'Mod"'"'"''"'"' "hl PC534 4 . 1-J.. 

fl Block Processor ciock {BPC tgr) 

IJ T7Pwrd 

cycle steal mode but can be of any lower 
priority under 1/0 attachment control. 

The work station and MLCA attachment use 
the base cycle steal mode of operation to move 
data to/from the control processor. 

Base Cycle Steal Mode (Operational Sequence) 

1 
Board Toedown f--.-------------, 

Storage Bus Bil LC P l = 9 Storage Bus 811 15 

r4 

13 

" 11 

10 
9 

Storage Bus Bit H1 P 
Storage Bus Bn 7 

6 

w 

9 

L-.+f --
x 

II Control Out Pwrd 

IJI Strobe Pwrd 

B!Jserv•celn" 

ICJServiceOutPwrd 

Ill Storage Cycle Ri:qu1!$t 

IJ Clock SAR and X Reg ITB time) 

llJ Storage Cycle Time•* 
!storage function) 

Oil CSY Trigger to Channel 

DJ Command Bus In (CBI) Valid~ 

II MPXPO Bus Out 

II MPXPO Data In Valid {if applicable)* 

PC510 6 

PC510 7 

PC558 10 

PC510 16 

PC508 12 

PC142 13 

PC012 14 

PC030 15 

11 

PC506 9 

II Command Bus Out ICBO) PC542 5 

Nores· 

~ 

j-
I 

J 

~ 
Note: Except if card part numbers 4238450, 4238452, 4238466 are installed. 

Tr>1; ex a'< Pie st-::.-.~ o:o v c-~ ~ale cycle s:ea• occurr•ng. The entire handshaking secwence would oe<:ur again if 'base cycle steal 
.,:-:~e1t" ·o-c .-.._.._: JC1 "'* be;c-:i ~.,~ ~ ..,..., 1-.0, •• ., !c·ov•ded nodosk cycle steals were reqU1!$led) . 

. • :-:e I V ;,e; ;;e ·espe.-d'I '.:J c:i-:•c, au: p·.~·c!" and 'service out pwrd' in synchronous operation, only two strobes will 
occJ· u.nde· ·co-:rol c.;: ;;·~·c a-:: onl, o-e stro~ will occur under 'service out pwrd'. Otherwise. up to 7 strobes 
ma'!' occur in each por:.:;ir of t'ie ;equena! :o• asynchronous operation. If 8strobes occur. a time-ollt occurs and a 
blaslosgenerated. 

'*Signif1essignalsforthedeviceat1achmen1 tothebaseportcard. 

•'*The "storage cycle time· consists of the time for loading the storage address register !TB), the time for accessing storage 
{X CSY Tgrl. and a time for storing data to the 1/0 attachment. 

CP Data Flow Card A-A 1 H2 {A-A 1 E2 on Level 2 Board) 
FSL AE040 (Level 1 Board Only) 

G t 
SDR Hi 

Parity 
SDR Lo 

r 
CSY Tgr New 

Reset SDA Hi 

1 

t--1 
IC 

_r 
11,!J -iJ _l 

Parity 

Stg Gt Stg Gt 

Hi 

I J 
Lo 

_C 
9 I 

·~ 
Note 

Sys Bus In Bit P 

15 
14 
13 

12 
11 
10 
9 
8 

I 
I :r _._ "§ _._ 

~ 
{ D<iver J 

-f ]_ . 

Stg Gt Ht Bit 0 Fixed 

Stg Gt Hi Sel Bit 1 

Stg Gt Lo Bit 0 
Stg Gt Lo Bit 1 

Board Tieup 

Board Tieup 

T3 and Phase A 

llJ Clock SAA and X Reg 

Special Sys Ast 

Select Stg Gate Data 

ALU Fune Bit 0 
T 
2 

Carry In 

ALU Gate Hi/lo Set 0 
1 

2 

16 Btt ALU Operation 

LSR Address Bit 0 

L 2 
r 
L 2 
~+SV 

~1 

~+SV . 
1 

1 

1 
4 

f---!--J 
L 3 

r 
1 

!r:l X Hi Reg J Y Hi Reg J 
l I 1 
-I 1 -F 

r ALU Hi 

4 Driver 

I _t: 
ALU Gt Hi 

_l 

rrT· 1 
Y Lo Regl 

y 

Carry 
1 _t: ~ 

ALU Lo r--1 

f l r r-+! 

L 
l 

~~ft 
Parity 
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ALU Gt Lo w 

_r 

Lo 

~ I 6 l lo+--

I~ New LSR Addr Bit 4 

Write LSR Lo 

Write LSR H 1 

CP System Control Card A-A 1 G2 (A-A 1 D2 on Level 2 Board) 
FSL AE030 (Level 1 Board Only) 
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nm 

1 

1 

2 .J 
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2_..1 ........ , 
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Hi 
14---i 
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SOR P Check 
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Stg Gate low Gen P Bit 

Sys Bus Out Low PT 

Sys Bus Out Low P2 

Sys Bus Out Bit 8 
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13 
14 
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Data4 

ALU Error 

ALU Zero 
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Sys Bus Out Bit 0 

1 

Sys Bus Out Hi Bit P 

StorageBusBit~ l g _I _ :::J ll 
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MOR j I J Function I 4 
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ALU Fune Bit 0 

1 
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Storage 
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SAR 
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16 Bit ALU Operauon 
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Storage Function m 
Select Storage- Gate Data 

I Carry in 
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~ Clock SAR and X Reg Ill 

C~ CS --2-f Write LSFt Lo 
Wnte LSR Write LSR Hi 

.__ ______ )_~ Hi/lo Clock. AtU Gate Check Tgr 

I ~ Cl-S19G• .. Che<kG ..... 

CSYTgrNew 
2 

Clock ~ TSNotOfsplavStorage 

Advarw;eT1melromChanne1 ~~:i . ______!_ _t StatusCard2J't 

INT/CS LSR O.Codo O I 
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Check r---i Now LSR Addr "" 4 

Address Switch 3-4 Bil 2 
Address Swm;;h 3-4 Bil 3 

1: 
LSR 
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StatusSel.O 
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PortO 

II 
OJmmand Bus Out 0-2 

D 
m 

m 

'0 l ~PL --<i\--\j' ...;;,.~,, H • " 

-"'" 1111 o-•~•·•• - _J T l I 
• 'f"" ( \ ~. 

T MPXPO Data In B .. ~ ·- 0-7_ p 

tSv•tom Bu.rna;uB~15 ~ 

PC " Parity Oieck PC 
PG" Paritv Generate 

................ 

CP Port Card A-A 1 L2 (A-A 1 H2 on Level 2 Board) 
FSL AE070 (Level 1 Board Only) 

Work Station Attachment 

Tran$mit Dara 

~r 
~ 

8.19 ms -Clock 
MK:rointerrupt Request 4 1------------

lnterrupt Level 5 Req 

Syi Bus Out Bit 8 
I 3 c~-nd Bu• Ou< •• , 0 

~I I 
Sys Bus Out Low P1 

Iii 

Iii 

CBI Bit 2 CycleSteal Adr Sel 0 

Disk/Dskt (Load) BC Aeq 
New Base Cycle Req 

Oisk/Dskt Block Processor Clock II Oki Base Cycle Steel Request 
MC 1nterrupt lth 

Phase A 

Ill CSY Tgr to Channel 
POR or Reset Key 

Microinterrupt Request 1 
2 
3 

System Unit Lamp Test 
Enable Interrupt 
Run Latch OCD 
Tl and Ph._. A 

Board Tiedown 3 :---=i_ 
NeW Base Cycle Steal Request I ~ 

16K Jumper - 0 and 1 

t System Umt •_.imp Ten 

+Sys Bus CH•t H• 81tO 
1 
2 
3 

CP Storage Control Card A-A1 F2 (A-A1C2 on Level 2 Board) 

FSL AE070 (Level 1 Board ~1--------

-

II ; 

II 

Sys Bus lr'I Bit 8 

9 
10 

11 

12 
13 
14 
15 

Interrupt Req to Run Lth 
Proc Interrupt 1 

2 

Disk Burst Mode Gated 

Not Used 

___ I _ _, MSP Run lndica{or 

Display SBO Bit 8 

SAR 81t6 
7 

• 
9 .. 
11 
12 
13 
14 
15 

9 
10 
11 

" 13 
14 
15 
p 

Ctl Stg Address Chk 
j Ctl Stg SAR P Chk 

~ 
C.«!Sol«<O-<&KCS 

"'" ,,_, 
1\101Used 

"'""'"" CSX 1 
CSK2 
<:SX 3 
CSX4 
CSY 1 
CSY2 

t CSY T{fTNew 
4 • cs_v Tgr toCh~nnel II 

Wnte MSP Register 
SK Group Select 

Advance Ooc"k From Chilinnel 
Write Maifl Storage. 
CP Clock SAR Gated 

MainStgOpTgr 

: System Reset 

New CStPL Cycle 
CS1PL-C:~te 
L~~~ 

T•.-.d•~e 

~S"t'IAa 

~ 
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Microinterrupt Level Mode 

All 1/0 devices that need processing can 
activate a microinterrupt to the system. The 
port is the means by which the system receives 
the interrupt. 

The five interrupt request lines (IL 1-5) are 
made active by a device through its attachment 
whenever the device requires program 
interaction. To have proper interrupt operation, 
any request line should be reset by an I I 0 load 
or 1/0 control load function before the drop of 
the 'service in' line. Removal of an active 
request should follow the rules for degating the 
'MPXPO data in' and 'command bus in' lines. 
(See the Interrupts and Cycle Steal Requests 
section of this manual.) 
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COMMANDS 

The three instructions that communicate with 
the processing unit, the port, and the I I 0 
attachment are: 

• 1/0 immediate 

• I I 0 storage 

• Jump on 1/0 condition 

When executing the 1/0 command, the 
processing unit selects WRO low from the local 
storage register stack for the current interrupt 
level and sends its contents to the channel and 
then to the port. The format of WRO low is: 

Device 

Channel I port 
Unit record MICR (1255) 
Communications 
Disk A 
Disk B 
Work station 
Diskette 
Line printer 

WRO Low Bits 
0-3 4-7 

Hex Address 

0 0 
5 0 
8 0 
AO 
B 0 
c 0 
D 0 
E 0 

The address part of WRO low is replaced by the 
interrupt level hexadecimal value on a sense 
interrupt level status byte command. The 
instruction modifier field (bits 4-7 of the I I 0 
instruction) and the device address link together 
and are sent over the port 'MPXPO bus out' 
and ·command bus out' lines to the correct I I 0 
attachment. 

1/0 Command 

Yes 

No 

Yes 

Yes 

Yes 

No 

Not 1/0 Command 

No 

The port register stores the last command and 
device address sent by the port. This 
information is not destroyed after an error is 
sensed, and a sample can be taken by the 
interrupt level 0 (machine check) routine to 
determine which device caused the error. 

When diagnostic programs are run, the port 
register reads/writes data from/into local 
storage registers when the wrap routines are 
run. When the port register is used in 
diagnostic mode, preceding information about 
the device address and command bus out is 
destroyed . 

The processing unit operates with odd parity; 
the port, however, can be set to either even or 
odd parity (see 1/0 Load or 1/0 Control Load 
later in this section). 

The 1/0 attachments use the 'CBI bit 4' line to: 

• Show that the condition tested by the jump 
on I I 0 condition is met and the control 
processor should take the branch. 

• Indicate not valid parity on the 'MPXPO bus 
out' lines. 

• Indicate to the control processor when to 
address control storage during an 1/0 
storage operation. 

The 'transfer '3rror' line is activated from the 
control processor to indicate a jump on 1/0 
condition echo met (the control processor 
received the 'CBI bit 4' line correctly), and the 
branch will be taken. This line also indicates 
that a not valid parity was sensed during an 
I I 0 operation . 

Control Processor Sense 
(MPS) 

Control, 
Status, 
1/0 Clocks, 
Errors, 
PCR 

.:> • Stay in Processor 

Control Processor Load Function 
(MPLF) 

Set/Reset, 
Enable/ 
Disable 
Controls 

LSR to or from l i Attachment 
-r 

Storage to or from I I Attachment 

L 
Condition to be Tested 

Command Bus In Bit 4 

Bit 4 Active 

Bit 4 Not Active 

Yes 

LSR 
Stack 
in 
Control 
Processor 

I 

Port/ 
Oiannel 

1/0 Load 

1/0 Control Load 

1/0 Control Sense 

Sense Interrupt 
Level Status Byte 

1/0 Sense 

1/0 Device 
Attachme.nt 

Data 

Control 

• Status 

Status 

Data 

Status 
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1/0 Immediate 

1 0 1 1 I Modifier Function H2 Reg 2 

0 3 4 7 8 11 12 13 15 

The 1/0 immediate instruction has four main 
functions: 

• Move 1 byte of data between the local 
storage registers and the I I 0 devices 

• Direct control of the channel and the I I 0 
functions that may or may not include data 
movement 

• Direct control of the control processor 
functions 

• Direct control of the main storage processor 
functions 

Modifier (Bits 4-7): The modifier bits rely on 
the device usage and are sent to the I I 0 
attachment. These bits, along with the 
command bus out (CBO) bits, specify which 
task is to be done by the attachment. 

Function (Bits 8-11 ): The function bits are 
sent to the port where they are decoded as one 
of the following commands: load, sense, 
control load, or control sense. This command is 
then sent to the I I 0 attachment on the 
'command bus out' lines. 

If bits 10 and 11 = binary 10, the command 
does not go to the port but remains in the 
control processor. For a bit definition of the 
sense information, see the control processor 
sense chart under 1/0 Immediate in the Control 
Processor section of this manual. 

Timing of CP/Channel Functions 

FSL 
Page 

1/0 Instruction PC138 

Stg Gate Hi/Lo from SOR (instr) PC230 

Strobe SOR Lo Data (function to SBO) PC502 

CBO Decode from SBO PC542 

Stg Gate Lo from Stg Gate Hi PC230 

Load Data Buffer (modifier bits) PC526 

Select LSR (WRO address) PC230 

Stg Gate Hi/Lo from LSR PC230 

Strobe LS R Data PC526 

Data Buffer from SBO (address) PC502 

Control Out Pwrd (from channel) PC510 

Service In (from 1/0) PC558 

Service Out Pwrd (from channel) PC510 

CBO Bits Active PC542 

Modifier Bits to Data Buffer PC502 

Address Bits to Data Buffer PC502 

Modifier Bits to MPXPO Bus Out PC506-

Address Bits to MPXPO Bus Out PC506 

Mod. and Address Bits Sent to 1/0 

Advance Time from Channel PC518 

Strobe Pwrd PC510 

Data Gated to Data Buffer 

Data Gated to MPXPO Bus Out 

1 See Channel Exerci1111r Loop Pro(Tam in the Channel 
section of this manual for a program that can be used 
with this command. 

H2 (Bit 12): Selects the high- or low-order 
byte of the selected local storage register for 
the current interrupt level. 

H2 = 0: Low-order byte 

H2 = 1 : High-order byte 

Register 2 (Bits 13-15): Selects one of the 
eight work registers in the local storage register 
stack for the current interrupt level. This 
register is used for the byte of data or control 
information that is to be sent or received. 

Note: For control processor load function 
(M PLF) instructions, bits 12-15 are used as a 
second set of modifier bits. 

Printer IOCL 1 

1/0 Load or 1/0 Control Load (IOL, IOCL) 

I 1 0 1 1 I Modifier I Function I H2 I Reg 2 I 
0 3 4 7 8 11 12 13 15 

This part of the I I 0 immediate instruction 
moves 1 byte of data or control information 
from a local storage register to the I I 0 
attachment. 

Modifier (Bits 4-7): The modifier bits are 
specified for the device and are sent to the I I 0 
attachment with the command. These bits 
specify what is to be done with the data byte. 

Function (Bits 8-11): The function· bits are 
sent to the channel where they are decoded as 
either the load or control load command. This 
command is then sent to the 1/0 attachment 
on the ·command bus out' lines. 

Bits 8-11 = 0000 for IOL 

Bits 8-11 = 1000 for IOCL 

H2 (Bit 12): Selects the low- or high-order 
byte of the selected local storage register for 
the current interrupt level: 

H2 = 0: Low-order byte 

H2 = 1 : High-order byte 

Register 2 (Bits 13-15): Selects one of the 
eight work registers in the local storage register 
stack for the current interrupt level. The 
selected register contains the byte of data or 
control information that is to be sent to the I I 0 
attachment. 

T3E T4 I T5 I T6 

C07 I COF I COE I C06 I C12 · C13 I C17 I C1F I C1E I C16 I C02 

Device Address Data 
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1/0 Load Instruction 

FSL 
Page 

Assemble Address and l Select 1/0 Attachment; Send Command l 
Command in Channel and Modifier to Attachment on CBO 

and MPXPO Bus Out Send Data Byte to Attachment 

200 ns 

Control Processor T·Times PC110 ~I Tl j T2 j T3 ,T3AjT3ejT3e~----- ----1- -I T4 J Ts I Ts I----- ------!TO I etc 

Phase A PC110 
I I 

1/0 Instruction PC138 

Advance Time PC518 

I 

l l 
Sys Bus Out Valid 

.l l 
Port Clock C-Times PC52S 

~i=!~I I 
coo coo coo coo C09 co3 I C07 COF COE cos C07 COF COE I cos C12 ClO C18 C19 C13 C17 ClF ClE ClS C17 ClF ClE ClS C02 coo coo coo coo 

I l 
MPXPO Bus Out Valid 

Control Out Pwrd PC510 

Strobe Pwrd PC510 

Service In PC558 

Service Out Pwrd PC510 

Strobe SOR Low Data PC52S 

Strobe SD R High Data PC52S 

Strobe LSR Data (WROL) PC52S 

CBOO PC542 

CBO 1 Valid PC542 

CB02 PC542 

Load Data Buffer PC542 

Gate Data Buffer to MPXPO PC50S 
Bus Out/Sys Bus In 
Clock Port Register PC50S 

Gate LSR (13, 14, 15) to SBO PC230 
(if applicable) 
Storage Cycle (if applicable) PC012 

Gate SOR to SBO (if applicable) PC230 

DBI/CBI Not Zero Check PC502 

Notes: 
1. First strobe to be used for normal load operations. 
2. Fourth strobe to be used for normal load operations . 

1/0 Control Load Instruction 

Control Processor T-Times 

Phase A 

1/0 Instruction 

Advance Time 

Sys Bus Out Valid 

Port Clock C-Times 

MPXPO Bus Out Valid 

Control Out Pwrd 

Strobe Pwrd 

Service In 

Service Out Pwrd 

Strobe SOR Low Data 

Strobe SOR High Data 

Strobe LSR Data (WROL) 

CBOO 

CBO 1 Valid 

CB02 

Load Data Buffer 

Clock Port Register (if ·applicable) 

Set Port Status Bits 

Clock Modifier Bits 

Note: Load port register instruction . 
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PC110 

PC110 

PC138 

PC518 

PC526 

PC510 

PC510 

PC558 

PC510 

PC526 

PC526 

PC526 

PC542 

PC542 

PC542 

PC542 

PC506 

PC516 

PC542 

,-, 

1 Dev Addr and Instr Modifier 
I 

l 
)) I 

f-----J (Note 1 J ~ I ~~1Note2) 
I I 

1 
-) : 

l I 

I J 

I 1 

I T 
I : 
T O for 1/0 Stg or 1/0 Jmmed Load; 1 for 1/0 lmmed Control Load 

I I 
j_ 

I 
Mod DAl 

I 
.l 
I 

Dev Addr and CBO 

l 
I 
l. 

l 
I 

Assemble Address and 
Command in Channel 

200 ns 

I 

l 
I 

: 
I 

1/0 lmmed 

I 

l 
l/DStg 

I 

I 

Send Data Byte to 
Port and 1/0 Attachment 

7oj T1 I T2 I T3 }T3AI T3BI T3E l T4 I 
I 

T5 I T6 I TO I etc 

I 
I 

I 

1--------' SOR J SOR I LSR 1--- WR 13, 14, 15 
Low 1 High I WROL 

COO COO COO COO C09 C03 l C07 COF COE 

I 
I 
I 

cos I coo 
I 
I 
I 

I I 
I 

coo coo 

I I 
l~~~~~~~f"""""l__Jll r--i~~~--+l~~~~-

Mod DA I (note) I 
I .----, ___ _ 

I I 
t-~~~~~~~~~+-_J T" 

I 

I 

---
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N .n 
a; 
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c 
ca 
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1/0 Load (Big Picture) 

Assemble I Select 1/0 Attachment; Send 
Address and Command and Modifier to 
Command in Attachment on CBO and MPXPO 
Channel Bus Out 

Select Attachment 
(Address, Modifier, and Command to Attachment) 

CPU Channel Attachment 

Send Data Byte to Attachment Function 
Field 
Decode 

CPU Chanuel I Attachment 

I 1 0 1 1 I Modifier I Function I H2 I Reg 2 I 
0 I ' • 1! ' • I " ", ~~ !' \ : II 

WRO Low I 11 
Device I System I 
Address 0000 I Bus 1 I 

I Out 1 I El O 
-C I II 

I 11 3 
I I I 4 
I 1. II , __ ...... 

Assemble 
Address and 

FSL Command in 

Data 
Buffer 

I 
I 

MPX]O I 
Bus I 
Out I 

El I 
I 

Select 1/0 Attachment; Send Command and Modifier 

I <!' I .. 
I Data MPXPO I 

System I m Buffer Bus I 
Bus Out I ... rl Out IPJ 

LS Rs 

Select 

1011 Modifier 

SOR 

Poge Channel to Attachment on CBO and MPXPO Bus Out Send Data Byte to Attachment 

CPU Clock PC110 TJ TJA TJB TJE 

• 1/0 Instruction PC138 
~ 

Port Ctock PC526 coo C09 COJ C07 COF 

B SOR low to Channel PC220 ~ 

B SOR High to Olannel PC220 Ii--
B WRO Low to Channel PC230 

B Device Address and Modifier PC506 
MPXPO Bus Out 

II Command to CBO PC542 ---

8 Control Out Pwrd PC!i12 

II St<0be Pwrd PC512 

8Service In PC55B 

Ill Select LSR PC240 

• Gate LSR Byte to Channe• PC230 

• Data to MPXPO Bus Out PC506 

·• Service Out Pwrd PC512 

II Advance Time PC518 

The first 'strobe pwrd' pulse after the rise of 
the ·control out pwrd' tine signals the I/ 0 
attachment that the device address and the 
command jnformation on the ·command bus 
out' and 'MPXPO bus out' lines are valid. The 
rise of the 'service in' line signals the port that 
the 1/0 attachment has taken the information 
from the 'command bus out' and 'MPXPO bus 
out' lines and is ready to receive data. 

COE 

( T4 TS TS TSE 

cos I I C07 COF COE cos C12 ClO C18 C19 C13 

-1 l 

r--· 

The first 'strobe pwrd' pulse after the rise of 
the 'service out pwrd' line signals the I/ 0 
attachment that the data byte on the 'MPXPO bus 
out' lines is valid. The fall of the 'service in' line 
signals the port that the 1/0 attachment has 
taken the data byte from the 'MPXPO bus out' 
lines. 

·H 

C17 ·c1F C!E C!S I I C17 C!F CIE 

( ( 

' 

r 

TO 

CIS C02 

1-~ 

... ., 
"""'"' 

r------~-------.-------~---------------------------------,----------------------,--------------------------------------~---,-----I I S'lsllusOutlow fremCP ToMSP f I I 
Miiin 510l'llF...,__ (MSPt Co_,,,_.,, (CPI 

I ~·- '.1[ J I "'"'-"' I I I 1 J : - .. Sta•• MSPControlG.ole I f • 
I lllMS110·2'DI • ! ~.-----. :;';.. '°"' I'"""''"''"' l fl I -·~ I 

MSC0<>.,ol"Stor191Bus I ..._ I • I 

-------· I 
l 
t 
I 
I 
I 
I 
I 
I 
I 
I 
l 
I 
I 
I 

----!CP 
IS!ore-
1eon1r01 
I'"""°" 
12'!!1-
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
r 

I . 

Cnn"DI 
Soorago&u. 

-------11· I :>II 
I 
I 
l 
I I 
IA·A1Board ' 

-----------------, 

II I 
II I 

111 I 
s.,,s...o .. u-1 

I 
I 
r 
I 
I 
I • I 
I 
I 
I 
l 

! i '""":;~... ~;;,: I - ~~ - J 
l lcPSmusl A•k•S..U.2 f f 

- I '""""""'' I I 
J • L..-----~--~-~~ --- ~-------, l l • I- o 1 a. 1s I 

I l I -~>•• ~l t 1· I I 51..,,.._ s. ... u. _ I 
f l I ?Gld.. • Se..... I G4lSRs I 
I •- I 
I I : I I 
J I: I I o 1 a 1s- t 
I I I I 18 I 
I 1 t UGE"O I 
I CPMSGa1e MSGlol•lrw I ~-::::.:. J. s-,,a.., 1~1¢ I J I PC Par1rChe<k I- I f 
I • I I I I 
I ~~ .. ~· t r I : I 
I t MSPSto<eConuol I CP.Stalus-2 I a>SWCOn!fal tCP~Flow. I Pan 

L:-_a:~:==~-------------------------!='~-----------------~--------------------------L:~.!:---~----~J.!!.'!!'! ________________ J.!.'::.~ 
·0aatio-11M-lullsngy.11D1pmlll .. augl'lfRlJs•mc-r . 

• .,_Cwdt---.lorr1-A .... r8a.din5md"'"l-

Tl 

( 

" _) 

!-) 
"-.._ -

() 

\..) 

/) 

) 

() 
--) 

(--) 
" ---
(~ -) 
\.. __ ./ 

) 

) 

\ 

\_) 

l 
/ 

< ,) 

i' 

/ 

\ ) 

j 

" 
\ 
J ..• 

(- \ 
I 

\._ J 

( \ 
\'- . .J 

() 
\.. -

I \ 
[ ', 

\__ j 

(-\ 
) 



I ·, 

~\ 

.....,. 

I 
"-

'-' 

~ 

..._, 

~ 

~) 

"'-"' 

~ 

~-

~ 

'.._.., 

~ 

[._; 

~ 

,..._, 

. ._, 

i.._} 

1 • ..._,, 

·........-

..._,_. 

.....,. 

~ 

~ 

I._, 

~-

\ ,.._, 

,.....,, 

I . .._,,, 

,..,..., 

.._,,, 

~ 

~· 

Start 

I-fetch 

I-fetch 
operation 

Select LSR WRO 
low 

Gate channel 
command bits 
from SOR low to 
channel 

Gate modifier 
bits from SOR 
hi.gh to channel 

Gate device 
address from 
WRO low LSR to 
channel 

1. Select the attachment 

.!!!.. 
MPS and MPLF 
commands 

~ LSR WRO low (b;ts 
----. 8-11) contain the 

device address. 

The channel clock 

~fJI I ;5 used to assemble 
--.-· the device address 

I and the command 
I m the channel. 
I 
I 
I 
I 
I 
I 

rl --1 
I 
I 
I 
I 
I 
I 
I 

Ill r_J 

-2. Send command and the 
modifier to the 
attachment on CBO and 
MPXPO bus out 

II 

• 

•• 

Perform control 
processor load 
per bits4-7 
and 12-15 

End 

Yes 

Sense 

Perform control 

processor sense 
per bits 4-7 
and 12-15 

Note: No communication takes place 
between the control processor and the 
channel/attachment 

Porto 

II 
r.ommancr Bus Out 0-2 

MPXPOBusO .• S utBits0-7 • 

::;--tr 
II 

Command Bus In 0-5 

I I 
Centrol Out Pwrd 
Strobe Pwrd/Serwice Out Pwrd 

I L 

MPXPO 8"" Out Bit P 

~r --···~,. '.~j.----§!-.. 
ISvmmBuslnBilll-t5 ~ • .....;;s PC 

PC .. '-ity_Qwclr: ~ 

Ill 1 Adwance.TWne 

PG•ParitvGemrate-

Establish 
channel/device 
and control 
process.or 
commun1ca11on 

Select LSR per 
bits 13-15 

Transfer low 
byte from 
selected LSR 
through port to 
attachment 

Complete 
channel 
communication 

End 

D 
D 
Ill 

Im 

Sense 

Yes 

m 
m 

llJ 
Im 

Channel 

CBC> 

Port Data 
Bus Out 

System Bus Out 
Function Bits 
8 9 

0 0 
0 1 

0 1 , 0 
1 , 
0 0 

Transfer high 
byte from 
selected LSR 
through port to 
attachment 

I 

;md 
Control 

10 11 

0 0 
0 0 
0 1 

0 0 
0 0 
1 1 

m 
m 

Start Hammer Echo. 

II Strabo 

'{j • Control Out 

Ill Service Out \ I 
Adapter 

• Service In I 
Multidevice I 

Command 

Bus Out I Command 
0 1 2 

1 0 0 1/0 Load 

1 0 1 1/0 Sense 
0 0 1 Sense Interrupt Level Status Byte 
1 1 0 I /O Control Load 
1 1 , f ·O Control Sense 

0 , , Jump O'l I /Q Cond1t1on 

0 1 0 Base Cycle Steal 

Yes 

Store data from Store data from 
attachment attachment 
through port through port 
into low byte mto high byte 
of selected LSR of selected LSR 

l J 

t./0 Attachment 

Print.Cata 

Controt Data Bus Out COBO 

... Port Data Bus In .. ., 

I Mnemonic 

IOL 

105 

SILSB 

IOCL 

IOCS 

JIO 

Line Printer 

0) 
N 
ii> 

Qi 
c: 
c: 
ca 

&. 
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o 1/0 Load (Detail) 
(") 

Lb 

Select Attachment 
(Address, Modifier, and Command to Attachment) 

CPU 

I 
I 1 0 1 1 I Modifier I Function I H2 I Reg 2 I I 
or~i. 7 8 1 11 12 23 15 1 0 
~ I ,I 

Assemble 
Address and 
Command in 
Channel 

Channel 

Function 

Field 
Decode 

Select 1/0 Attachment; Send 
Command and Modifier to 
Attachment on CBO and MPXPC 
Bus Out 

I Attachment 

I 
I 
I 

CBO ID 

1 11 
J System I I 
I Bus I I D 0 

Data : II l Buffer l 
MPXPO 
Bus I 
Out J 

I 
I 

I Out I 
I 11 

3 
I 11 4 

I 11 I.I I I. 

' ...... _/ 

Send Data Byte to Attachment 

CPU 

LS Rs 

Select 

1 0 1 1 I Modifier 

SOR 

CP System Control Card J!1-A1G2 (A-A1D2 on Level 2 Board) 
FSL AE030 (Level 1 Board Only) 

Channel I 
I I 
I Data MPXPO I 

System I m Buffer Bus m I 
Bus Out I • .--1 Out 

ml 

,___._.__-----·~ 
ALU Fune Bit 0 

1 
2 

~ 

Attachment 

-~~~i~~f~~~~~~2=t=====~========~-------------- 2 _)Clocked MOR PChecK = ~ Sense/Load MSP Reg1ste1s 

rr==,=~==~~~3?=~=~~±1J L-----r--------+-~------------~ T3and Phase A 
Storage Bus Bit 8 G12 

T 
Times T7 Pwrd 

9 P06 
10 P02 

11 J12 I g 1 
12 M02 i--
13 P04 
14 P05 ~ _• -~~ D 
15 MOS 

Stg ~ Stg Gt Hi Bn 0 Fixed 

__. Bits ~:: ~:~: :~ s;111 ~·t 1 

100"' o" Pw•d J06 r-;-------" I 1-;:.:i I Sig Ge<e Lo "'" fl IJ a 
$13 f--'-----1 ~ ---1 
M11 L 2 r:: . 
P10 f ~ 

Storage Bus Bit Lo P G02 

Special Sys Rst 

Run Latch OCO 
Storage Cycle Request 

-~-~· ~ Command Bus on 811 4 Gated 004 L 1 Control l J J 1 

1 
f.--+---' --! Control Storage Access 

BPC Tgr G03 ~ ~orage F 1 ~ Single Cycle 

CB\ Bit- 1 Cycle Steal Read 508 ~ ~ r1 r:i ccess j ~ ALU Gate H1/Lo Sel ~ 
CBl 811 O Cycle Steal Iner 506 __[..r-.____,_____,, l I 2 

Mode Selector Sw Bit 1 J04 L 3 :J ALU __, -Y Write Stg Hi 

2 J02 1 :J ~~~: ! Wnte Sig Lo 
3 J05 1 

1 
~~ Write 1 16 811 ALU Operation 

Control Storage Sw 006 S ~ T T ____:___....i 110 Instruction II 

I 
~ ~:~;;~~:~:;;i~~te Data 

! Carry in 111 .., 
..___., }-----' 

!--~--------++---------------~ Clock SAR and X Reg T ~~ Carry in 

. ~ ~ 
612 '- 1 SAR ~ 

[q_ J I' I r ------, 

I ~ Clock CS ill --Y Wn1' LSR Lo 
Write LSR Write LSR H• I fl- H;/Lo h m ClockALUG,,eCheckTg• 

Carry Log PCR 811 4 

CSY Tgr New 
Advance Time from Channel 

Jo7 L 2 11 i -~ c~~~k ~ 
Mosr f Gate 

TS Not D 1solay S !Or age 

!NT /CS LSR Decode 0 S11 
1 S10 
2 U13 

Address Sw•tch 3 4 Bit 2 
Address Switch 3-4 Bit 3 

MC lnterrupt Lth 
New CSlPL Cycle 

CBI Bu 2 Cycle Steil! Adr Sel 0 
CBI Bot 3 Cycle Steal Adr Se! 1 

M121 2 
504 

U12 ~ P13 4 
P11 
M09 

Board Tiedown 

StOl"age Bus Bit Lo P 
Storage Bus Bit 15 

14 
13 
12 
11 
10 

:1, 9 

Storage Bus Bit Hi P 
Storage Sus Bit 7 

6 I 
9 

CSY Tgr New 
R~et SOR Hi ~ 

Sys Bus In Bit P 
15 
14 
13 
12 
11 
10 

II Stg Gt Hi Bit 0 Fixed 
Stg Gt Hi Sel Bit 1 

••11~~:~: ~~ :::~ 
Boa<d Toeup 

Board Tieup 

T3 and Pha$e A 

Clock SAR and X Reg 

Special Sys Ast 

Select 519 Gate Data 

ALU Fune Bit 0 
1 

Carry ln 

ALU Gate Hi/Lo Sel 0 
1 
2 

16 Bit ALU Operation 

LSR Address Bit 0 
1 

lliJ ; 
New LSR Addr Bit 4 

Write LSR Lo 
Write LSR H1 

9 

L 2 
r 
L 2 
r~+sv 

1 

~+SV_ 
1 

1 

1 
4 

~iver 
1 

L 3 

r , 

I 6 

I~ 

t--· f§ Check b 
f 
~ ~ 

LSR Address B•t 0 
1 

ml 2 

Status Se! 0 LSR 
Address 
Status 
Select ~ I I I r~ '"'"' Foornoo 0 

L___ '---+ 

CP Data Flow Card A-A 1 H2 (A-A 1 E2 on Level 2 Board) 
FSL AECl40 (Level 1 Board Only) 

l 1d _y_ 
_l=J 

SOR Hi 
l'arlty 

SOR Lo r -L 

I 
-' I 

-= illr:" ~tgG~1=1 j 
Parity J 

J Stg Gt 
Hi Lo r :l _.. 

8 ...I. 

1 l ...I. 

_t_ E -· _1. l _l rr==l. X H; Reg J Y Hi Reg J ~ XLoReg J1 YloRegj 

! J l 
...I. _t_ ~ L ._ m 

• _t_: Carry 

LSR 
ALU Hi ALU Lo ml-

J 1 
Lo 

_[ ~ 

_( 

...:!.. ~ ..t: 
Parity ~J1 

ALU Gt Hi 
All Ones Low 

ALU Gt Lo w 
q r _l 

I"!--

Hi 

--'-+! SOR P Check 

--'--J Stg Gate H1 Gen P Bit 

--2..j Stg Gate P Check 

Stg Gate Low Gen P Bit 

2 J 
"I 

B 

i 

1---

CJ 1 

1 

1 

f-1 

9 

Sys Bus Out Low P1 
Sys Bus Out Low P2 

Sys Bus Out Bit 8 

fJ D 11~0 
m 11 

12 
13 
14 
15 

Pty Predict Carry Out Hi 

Data4 

ALU Error 

ALU Zero 
Carry or One-s 

Sys Bus Out Bit 0 
1 

2 
. 3 

4 

Sys Bus Out Hi Bit P 

/ 
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IJ 

II 
fJ 

IJ 

FSL 
Page 

I 
Assemble 

Address and 

Command in 
Channel 

Select 1/0 Attachment; Send Command and Modifier 
to Attachment on CBO and MPXPO Bus Out 

CPU Clock PCl 10 I .!} I TJA I TJB I TJE 

~ a I 0 Instruction PC138 

Port Clock PC526 I COO I C09 I COJ I C07 

fl SOR Low to Channel 

II SOR High to Channel 

PC220 r--i I 

PC220 I ~ 
IJ WRO Low to Channel PC230 

II Device Address and Modifier PC506 
MPXPO Bus Out 

l!I Command to CBO PC542 

II Control Out Pwrd PC512 

II Strobe Pwrd PC512 

II Service In PC558 

lliJ Select LSR PC240 

m Gate LSR Byte to Channel PC230 

lfJ Data to MPXPO Bus Out PC506 

llJ Service Out Pwrd PC512 

IEJ Advance Time PC518 

System Bus Out Command 

r•--

Funetion Bits Bus Out Command 

COF COE C06 I I C07 COF COE 

IT 

Mnemonic 

Send Data Byte to Attachment 

T4 T5 T6 T6E TO 

C06. I C12 ClO C18 C19 C13 I C17 ClF ClE C16 I I Cl7 Clf ClE C16 C02 

J I l i--+-

8 9 10 11 0 1 2 Channel 1/0 Attachment Line Printer 

0 0 0 0 1 0 0 

0 1 0 0 1 0 1 

0 1 0 1 0 0 1 

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

0 0 1 1 0 1 1 

0 1 0 

1/0 Load IOL 

1/0 Sense IOS 

Sense Interrupt Level Status Byte SILSB 

1/0 Control Load IOCL 

1/0 Control Sense IOCS 

Jump on 1/0 Condition JIO 

Base Cycle Steal 

II CBO • lsvnem 
• Command 

Register 

CCB 

Control 
Data 
Bus In 
Assembly 

COB! 

Print.Oata 

Printer Control 

Print 
Controller 

2K·Byte 
Storage 

Prmt 

Data 
Register 

Storage Gate High 

BitO Bit t Register Gated Thru um Port Data 
Bus Out 

0 0 LSR High ~::;ndl 1...0m:ro11er lt"L I 

0 1 SOR High and 
Control 

1 0 SBI Bits 8-15 Start Hammer Echo 

1 1 X Reg High Bits 0-3 
SOR Bits4-7 
Stg Gate High Bit P 

Storage Gate Low Printer 
Control 
Register B.itO Bit t Register Gated Thru 

Iii Stmbe \I~ 0 0 LSR Low 
0 1 SOR Low 

1 0 SBI Bits 8-15 

1 1 Output Stg Gate High 

Instruction WRO Low 

II Control Out \ 

IEI Service Out 1 I Ad 
1 apter 

.. Service In 1 - ) Multidevice 1 

Print Subscans 

Impression Ctl SS I Fire 

Carriage Advance Tier 
Circuits 

Home 

Controt Data Bus Out 

1-41._ ____ _. 

COBO 

cc; I Modifier I Function I H2 I Re~!] Device I Port Address 
Address 0 0 0 0 

1/0 Data 

0 34 78 111213 15 

lT 
D fJ 

8 11 12 15 
.._,--

D 
SBO Bits 8-11 

SBO Bits 8-11 

8-ll 
SBO Bits 12-15 

Sense ..... 

jl Port Data Bus In ! OBI !Data 

CP Port Card A-A 1 L2 (A-A 1 H2 on Level 2 Board) 
FSL AE070 (Level 1 Board Only) 

Status 

8.19 m• Cto'k I z I Micro1nte~rupt Request 4 ; ; 

Jn1e"""' L~l 5 Req I 3 Funcfain 

Svs Bus Out Bit 81 4 fJ n· 8- 11 • Decode 
9 ... , - Comman<i 

I 3 I CClmmend Bui Out Bil 0 

- I ' 10 

,u11am:; ~--------1 
13 
14 

15 
Sys Bus Out Low Pt 

CS Priority 

ro--1 

l"'LJ 

,-.I 

:r:r 
Port Register 

Data Buffer 

B 1/0 Instruction 1----+---lt--<1,_, 
4 I I CJ.3,ro---

• 4 - 8·11-

SvnomR ... 1 I I I I I I I ti •i biJ 
Device 

Address/ ~ 

h Device 
Address/ 

Data 

----1 I I • 
MPXPO Bus Out Bit 0 

1 
2 

8: Data 
CBO/ 

nPw••I I I I I ••I .... Iii IS ! 
tL::. I ____ , I I I I I I I I IYEJ:~~r11 Q~~£ i ~I .,. 

MPXPO Data In 0 

4·7,P~ 4 ... 
Gate 

8 

T 

~ 

Sys Bus In Bit 8 

• 
JO 

11 
12 
13 
14 

15 

J-+---+-----------+---~--~1--+fNewChannetCheck 

5 
6 

Com~"" Bv• Jn 4 I a I ' • I I I I I 1 Control Ou• Pwnf II 
Command Bus In 5 !-----+-+----' t BPCTw 

.IJserviceln I I f e 1 Iii Cycle t Command Bus In Bit 4 G9ted 

Steal Dille Strobe 
CBI Bi1; t Cycle SIMI Read I I • • I • • DI 5 =~Gatect~OEcflo 

CBIBit2CydeStea1AdrSerO ~ I l .. i 1 J I J I - -~Pwnf· Control Strobe Pwnf B 
Oisk/°r::!, ':ci:; :: _ - -i f [ [ l 2 J Advance Time from Channel • 

Oisk/Oskt Block Processor Clock l 9 Port Clock 3 Sys Bus In Bit p 
Oki Base Cycle Stul Request r ...... Control MPXPO Bus-()µt Bit p 

~-~ TL 2 
P .... A l 5 J NotUsed 

CSY 'Igr to Channel • :1 l 4 rNT/CS LSR-Oecode~ 
. POR or Reset Key --. Clock t---' r 1 2 

Mic:rotnterJUPI Ri!4UH1 1 n, __ ...__ l--..J J 
2 • ~ lnter.ruptff-.toRun.Lth 
3 6 4 _Pf'oclntsnapt1 

... ..... un• ......... .. 1 2 ' 
Enable Interrupt lD- Interrupts t-----, 
~~.::.:=~ 2 - 1- f 1 ~ Di*.,. ... a-d 

~---- Port Status >-----• 

-dT-3~ T 1 

::: I -=- ---

Tl 

..... 
M 
Lb 

a; 
c 
c 
ca 
~ 
(.) 

II 



~ 1/0 Sense or 1/0 Control Sense (IOS, IOCS) 

ii> 

1 0 1 1 I Modifier Function I H2 I Reg 2 

0 34 78 11 12 13 15 

This part of the I I 0 immediate instruction 
moves 1 byte of data or status type information 
from the 1/0 attachment to a local storage 

register. 

Modifier (Bits 4-7): The modifier bits are 
specified by the device and are sent to the I I 0 
attachment with the command. These bits 
specify which data byte is to be sent. 

Function (Bits 8-11): The function bits are 
sent to the port where they are decoded as 
either the sense or control sense command. 
This command is then sent to the I I 0 
attachment on the 'command bus out' lines. 

Bits 8-11 = 0100 for IOS 

Bits 8-11=1100 for IOCS 

H2 (Bit 12): Selects the low- or high-order 
byte of the selected local storage register for 
the current interrupt level: 

H2 = 0: Low-order byte 

H2 = 1 : High-order byte 

Register 2 (Bits 13-15): Selects one of the 
eight work registers in the local storage register 
stack for the current interrupt level. The byte of 
data being sent from the 1/0 attachment is 
placed in this local storage register. 

Timing of CP/Channel Functions 

1/0 Instruction 

FSL 
Page 

PC138 

~ 
TO Tl 

· .. 
I i IL 

T2 

.1: 

Stg Gate Hi/Lo from SOR (instr) 
' l/T. 

.~ I~ lJ.. PC230 

Strobe SOR Lo Data (function to SBO) PC502 

CBO Decode from SBO PC542 

Stg Gate Lo from Stg Gate Hi PC230 

Load Data Buffer (modifier bits) PC526 

Select LSR (WRO address) PC230 

Stg Gate Hi/Lo from LSR PC230 

Strobe LSR Data PC526 

Data Buffer from SBO (address) PC502 

Control Out Pwrd (from channel) PC510 

Service In (from 1/0) PC558 

Service Out Pwrd (from channel) PC510 

CBO Bits Active PC542 

Modifier Bits to Data Buffer PC502 

Address Bits to Data Buffer PC502 

Modifier Bits to MPXPO Bus Out PC506 

Address Bits to MPXPO Bus Out PC506 

Mod. and Address Bits Sent to 1/0 

Advance Time from Channel PC518 

Strobe Pwrd PC510 

Data Gated to Data Buffer 

Data Gated to MPXPO Bus Out 

1 See Channel Exerciser Loop Program in the Channel 
section of this manual for a program that can be used 
with this command. 

···~ 

. 

r----- Basic , 
!·Fetch 

... · ~ 

.·'. 
.... 

. , 

.· .. 

~ 
·. 

r > 
\I k<~• •... · . I r:_ ·~ 

Printer IOS1 

T3 T3A T3B T3E T4 TS T6 
C07 COF COE COG C12 C13 C17 C1F C1E C16 C02 

.......... 

......... 
i.-...1 --------.....__ 

.....__ 

-----
---1 

---1 

......... 

-
.....__ 



I 

\ ....... 

1/0 Sense Instruction ,,._... 
FSL 
Page 

. ..._, 
Control Processor T-Times PC110 ...., Phase A PC110 

1/0 Instruction PC138 

Advance Time PC518 .....,. 
Sys Bus Out Valid PC230 

Port Clock C-Times PC526 

~ MPXPO Bus Out Valid PC506 

Control Out Pwrd PC510 

Strobe Pwrd PC510 .._,. 
Service In PC558 

Service Out Pwrd PC510 

,,...,, Strobe SOR Low Data PC526 

Strobe SDR High Data PC526 

Strobe LSR Data {WRaL) PC526 

""-' 
CBOO PC542 

CBO 1 Valid PC542 

·~ CBO 2 PC542 

CBI Valid {Bit 4) PC502 

.""'-"' MPXPO Data In Valid PC502 

Load Data Buffer PC542 

Gate Data Buffer to MPXPO PC506 . .._.. Bus Out/Sys Bus In 
Sys Bus In Valid PC506 

Write LSR (if applicable) PC160 

·~ Storage Cycle (if appl-icable) PC012 

Clock Port Register PC506 

DBI/CBI Not Zero Check PC502 
~· 

Notes: 
1. First strobe to be used for normal sense 

operations. 
2. Fourth strobe- to be used for normal 

W' sense operations. 

...... 
1/0 Control Sense Instruction 

..,,,,, 
Control Processor T-Times 

._., 
Phase A 

. ..., 1/0 Instruction 

Advance Time 

·~ Sys Bus Out Valid 

Port Clock C-Times ,,._.. 
MPXPO Bus Out Valid 

._,., Control Out Pwrd 

Strobe Pwrd 

....... 
Service In 

,.._.. Service Out Pwrd 

Strobe SD R Low Data 

,..., 
Strobe SDR High Data 

Strobe LSR Data (WROL) 
·~ 

CBO 0 (don't care) 

.:>e1et.;l 11v M.l1<n;11111enl:; ..,ena 

Assemble Address and Command and Modifier to 

Command in Channel Attachment on CBO and MPXPO Receive Data Byte from Attachment 
Bus Out 

200 ns 

TO I Tl I T2 In lnEr-:------- ----t---1 T4 I T5 I TS I--------------1 TO I etc 

I I 

I 
J_ 

I 
SOR : SOR : LSR ·-1-
Low 1 High 1 I I 

COO COO COO COO C09 C031 C07 COF COE C06 C07 COF COEJ C06 C12 ClO C18 C19 C13 C17 Clf ClE C16 C17 Clf ClE C16 C02 COO COO COO COO 

I .1 
I Dev Addr and CBO T 

-)\- l 
I I 
I \'f ~ -)~ 1Note21 

_l J_ 

l I 
l 

I I 
,---, l 
CBO l i 

I ] 
l I 

I I 
I Ofor UO StQ-or t/O lmmed Sense; 1for1/0 lmmed Control Sense 

I 

I l 
I I I 

T I 
Mod DA! 1 

I l Data to LSR or Stg 

I I 

l lmmed Stg 

I 
1 

(___.., I ,---, 

I 'Dev Addr and Modifier I J_ 

I i 
I I 
I I 

FSL Assemble Address and Receive Data Byte from Attachment 
Page I Command in Channel 

PC110 

PC110 

PC138 

PC518 

PC230 

PC526 

PC506 

PC510 

PC510 

PC558 

PC510 

PC526 

PC526 

PC526 

PC542 

200 ns I 

T1 I T2 I T3 I T3E ~ -:--1 T4 I T5 I T6 I TO I etc 
I 
I 

t------~ SDR i SDR: LSR 1---~--------------
Low, High 1 I 

COO COO COO COO C09 C03 I C07 COF COE C06 COO COO COO COO 

--

. .._, CBO 1 Valid (don't care) PC542 O for Chan Sense 

""'-" 

.._. 

..,,,, 

....... 

,.._... 

. .,,.,, 

·--

CBO 2 (don't care) 

Gate Port Reg to Sys Bus ln 
(if applicable) 
Gate Port Chks Reg to Sys Bus In 
(if applicable) 

Write LSR (if applicable) 

Storage cycle (if applicable) 

PC542 

PC506 

PC506 

PC160 

PC012 

M 
M 
Ji 

Q) 

c: 
c: 
tU 
~ 
(.) 

II 



""' M 
Lb 

1/0 Sense (Big Picture) 

Select Attachment 

CPU I 

High SDR Low I 

4 7 8 11 12 13 15 I 

CPU Clock 

11110 Instruction 

Port Clock 

B SOR Low to Channel 

IJ SOR High to Channel 

II WRO Low to Channel 

II Device Address and Modifier 
MPXPO Bus Out 

II Command to CBO 

IJ Control Out Pwrd 

IEJ Strobe Pwrd 

IJ Service In 

D!J Select LSR 

ID Write LSR 

lfJ Data to Port SB I 

Ell Data to MPXPO Data In 

llJ Service Out Pwrd 

EJ I System j i 
I Bus Out I 
I I II i I 

FSL 
Page 

...... _ .... 
15 

ooool 

Assemble 
Address and 

Command in 
Channel 

PCl 10 I T3 T3A 

~~ 
PC138 

PC526 coo C09 

PC220 -1 

I 
I 
I 

PC220 I-
PC230 

PC506 

PC542 I 

PC512 

PC512 

PC558 

PC240 

PC160 

PC506 

PC100 

PC512 
I 

I 

Assemble 
Address and 
Command in 
Channel 

Channel 

Function 
Field 
Decode ______, 

I 

I 
I 
I 
I 

Select 1/0 Attachment; Send 
Command and Modifier to 
Attachment on CBO and 
MPXPO Bus Out 

Attachment 

lrl I CBO 1 Ill 

T38 

C03 

,J. 

Command 

I 
I 
I 

MPXPO 

Bus Out 
lg 
I 

Data I 
Buffer 

Select 1/0 Attachment; Send Command and ModifieT 
to Attachment on CBO and MPXPO Bus Out 

T3E ~L 

C07 COF COE C06 I I C07 I COF I COE 

....... _ 

I C06 

~· __\\-_____,,_.., __ 

T4 

I c12 ClO 

Receive Data Byte from Attachment 

CPU Channel 

Data 
Buffer 

• Bus In m I 
I I S System J 

H2 I Reg 2 

Receive Data Byte from Attachment 

I 
I 
I 

MPXPO I 
Data I 
In m I 

Attachment 

T5 T6 T6E I---+---+---+----\ 1------+--+---+---+---+l 

ClB C19 C13 C17 Clf ClE I C16 \I C17 C:lF ClE C16 C02 

~ 

I 
...j.- ====l====I===::=::-:::=•---

TO 

m Advance Time PC518 I ~ 

The first 'strobe pwrd' pulse after the rise of 
the 'control out pwrd' line signals the 1/0 
attachment that the device address and the 
command information on the 'command bus 
out' and the 'MPX PO bus out' lines are valid. 

Milin $toriJ19ePr- lMSPI 

The rise of the 'service in' line signals the port 
that the I/ 0 attachment has taken the 
information from the 'command bus our and 
'MPXPO bus out' lines. The rise of the 'service 
in' line also signab the port that the data byte 
on the 'MPXPO data in' lines is valid. The rise 
of the 'service out pwrd' line signals the I/ 0 
attachment that the channel has taken the byte 
from the 'MPXPO data in' lines. 

----(CP 
15tote 
I Control 

!''""' L"'" . --
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
t 
I 

eo...troJProceno• iCP) 

I ~- I : B ~ I I 
t .CR I 
I I 
I I 
I I 
I ~--- I 
1 CK I I 
I cPSta1u•1 A.ht•S...1&2 I 
1 1peJOC.J99l I J • :-------::::------ '"----n1 . r---4 
l ~ mCfrL::___j 
I I 
I LE&ENO 

m : Io :Jr'' ,. 
-I pp - ""''"Po-eel"'' Sv<:8~• '"I 
I PG - Po"tV Ge,,.,~te -¢. 

PC P.,.,v c~...,k I I 

I ! ! : 
l::'~~ow l~:'_i:oo~mrol I :::~~l I ~C:,~;ol I :-:c~~;:;~ J :~-5§8I 
a.;.;;;------------------------------------------~------------•--··---------------------------L-----------------------------------~---·nau 11o111...,.. i.nes mav not"'" rttoogh fRUi ... si-n. 
""SwCM<ILot:illiom fanht!AA1 BDMfiin Sect11in 1. 
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~ 

.._,. 

"'-"' 

~ 

~ 

·~ 

.,,._,, 

......,, 

........ 

...._, 

,_.,. 

,...,. 
. ..._,, 

,..,,., 

'-' 

~ 

.._, 

~ 

...,, 

·~· 

.._... 

. .._,.. 

~ 

~ 

,....,... 

....... 

....,. 

,.....,.. 

...... 

......,,, 

........... 

,,...., 

. .._,. 

I -

Start 

I-fetch 

I ·fetch 

operation 

Select LSR WRO 
low 

Gate channel 

command bits 
from SDR low to 
channel 

Gate modifier 
bits from SOR 

high to channel 

Gate device 
address from 
WRO low LSR to 

channel 

1 Select" the attachment 

Yes 

MPS and MPLF 

commands 

LSR VVRO low ~bits 
8-11) contain the 

device address. 

The channel clock 

lfJI is used to assemble 
--T-- the device address 

I and the command 

I in the channel 
I 
I 
I 
I 
I 
I 

DI 
-=i 

I 
I 
I 
I 
I 
I 
I 
I 

11! _ _, 

2. Send command and the 

modifier to the 

l!I 
l'il 

DD 

Establish 
channel/device 
and control 

processor 
commun1cat1on 

IA 
Yes 

Sense 

Yes 

I 
Perform control 

I 
Perform control 

processor load processor sense Select LSR per 

per bits 4-7 per bits 4-7 bits 13-15 

and 12-15 and 12-15 

End 

Nore: No communication takes place 

between the control processor and the 

channel/attachment 

Port 0 

D 
Command Bus Out 0-2 

D 

Transfer low 
byte from 

selected LSR 
through port to 
attachment 

Complete 
channel 

communication 

End 

MPXPO Bus Out Bits 0- 7 

~ .... 
~ 

r
1 

Service In IJ 

Command Bus In 0-5 

I I 
Control Out Pwrd B 
Strobe Pwrd/Serv,ce Out Pwrd II 

I LiD 
MPXPO Bus Out Bit P 

m 1 1 Ad"o"Time L__J l I _r;:;::::;:--1 3____.\l'---
4----\ r 

~ -----\ r 
16 ~J M•x•ao ... ,""'"o 1.• • ~111 

System Bus In Bit-s 8--15 ~PG 8 --J"' PC • 
PC= Parity Oleck PC 
PG= Paritv Generate 

1= llJ 

IE 

m 
ml 

System Bus Out 
function Bits 
8 9 10 11 

0 0 0 

0 1 0 
0 1 0 

1 0 0 

1 1 0 

0 0 

Transfer high 
byte from 
selected LSR 
through port to 

attachment 

0 

0 
1 

0 

0 

Command 
Bus Out Command I Mnemonic 
0 1 2 

0 0 1/0 Load IOL 

0 1 1/0 Sense !OS 

0 0 1 Sense Interrupt Level Status Byte SILSB 

0 1/0 Control Load IOCL 

1 1 1 1/0 Control Sense IOCS 

0 1 1 Jump on J/0 Condition JIO 

0 1 0 Base Cycle Steal 

Yes 

Store data from iE Store data from iE 
attachment attachment 
through port m through port m 
into low byte m into high byte 
of selected LSR of selected LSR m 

Diskette Attachment Diskette 

Ready 
Controls I Index SS 

1/0 
Channel 
Controls 

Comm.and 
Decode 

• Port Data Bus Out I I • 1 ~~~er 
Register 

Service In 

---I 
Command Bus In Bit 4 

Test 
Jump on tib Condition 

Condition 
True Test Condition 

Control Out I Adapter 

.. ~ Controls Stro ..... 

Service Out 

Port Data Bus tn 

IPL 

Write Data 

' 

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

Read Data 

U') 
M 
Li> 

~ 
c 
c 
«I 
.c 
u 

• 



co 
('I) 

in 

1 

I 

1/0 Sense (Detail) 

m 

Assemble 
Address and 
Command in 
Channel 

Sel:ct Attachment 

CPU I Channel 

H
. I . F . I 
1gh SD unction j 

Decode J 

Select 1/0 Attachment; Send 
Command and Modifier 10 

Attachment on CBO and 
MPXPO Bus Out 

Attachment 

Receive Data Byte from Attachment 

CPU 
I 
I 

Channel I 
I 
I 

Attachment 

C
- R Low J Field 

~ Function H2 R 2 I I 0 11 Modifier . I 1 lli 
" 3 4 7 8 eg I y,_: " " n,, 1 I 

L____-j t=-:' .--fh I mo I Iii 
c::J m1 

System l 
• Bus In I 

I I 

Data 
Buffer 

MPXPO I 
Data I 
In m I 

Stor.age Bus Bit 0 
1 

4 
5 

S;tPHt 

Storage Bus Bit 8 
9 

10 
11 

12 
13 
14 

15 

Storage Bus Bit Lo P 

100 nsOsc Pw<-d 

Special Sys Rs1 

Run Latch OCD 
Storage -Cycle Request 

Brnnd'l Cond Met 

Command 8-us m Bit 4 Gated 

BPC Tg~ 

CB1 811 l Cycle Steal Read 

C81 Bit 0 Cycle Steal 1.ncr 

Mode Selec1or Sw Bit 1 
2 

3 

Control Storage Sw 

Carry Log PCR-611 4 

CSY_Tg>" New 

AdvanCll Time from Ch;;nnel 

lNTICS LSR OecodeO 
1 

2 

Address Switch J -4 Bit 2 
Address Switch 3--4 Bit 3 

System I 
Ru~ fl11t 1 

I -

I 
I 

..._ _ _,. 
15 

ooool 

command 

I I 
-+-------<I 

I ;g 
I 

I 
I 
l 

MPXPO 

Bus Out 
I 
I 

Data J 
Buffer 

CP System Control Card A-A 1 Ci2 (A-A 102 on Level 2 Board) 
FSL AE030 (Level 1 Board Only) 

ml 

H21Reg2 

9 J AcU l 4 j 

~ MOR .----------i1 F'~7.~°" J I 
~ )------, J_ 2 -l 

L~~-+~~~~~-t--~~~~~~~ ' ~ 
!J 1 ..l 

' ~ T 1 r-+ Tim"' ':::=: -J 

~ _[ t:=:!: S1g S J 
~ ~ I 

Bits I 1 

~~ ~~=t+==~~ L 2 r.== 1 
I ~ ~ 

1 ~ Control 1 _..., 
1 Storage 

~ J rl Accm /--< .,-- 3 1 
1 _J___r-Af:;:;--1 3 __J 

L ~ I 3 L.:_ H'l.Lo 1 I ~ Wnrn 

1 _J Stg J 3 

t1r-----r:i:=:~~~-++t-1--+~~~-t~~=====;---'r---- --! 
Carry in 1 ---1 
Clock 
SAR f--h 

~1 C Ju -

tt=i:====+======!=hr~ ~;~~kl~ 3 --l 
_Q Hi/lo r--- l 

L_ c~~k~ J ~~ 
~ : ~· fB ~~~ Q 5 _J 

.b -1 
Address 

ALU Fune 81tiJ 

1 

2 

Clocked MOR P Chock 
Sense1Load MSP -Register<; 

rJ and Phase A 

T4 Thru Hi 

T7 Pwrd 

Phase A 

!:itg Gt H• B1t-O FH<ed 

Reset SOA H+ 
Stg Gate H• Sci 811 1 

IJ 

~::~:: ~::::~ fllJll 

Control Storage Access 

Smgle Cycle 

ALUGateHo,L0Se10 
1 

2 

Wr1te-Stg H• 

WmeS1g Lo 
16 Brt ALU Oper<it•on 

110 lns1ruc11on a 
Swrage Func1i011 
Select Storage Gate Oat~ 

Carrym 

Clock SAA .and -X Req 

:::::-~~ ~~ Ill 
Clock ALU Gatf' Check Tg• 

Clock -S1.g Gate Checl<. Wted 

T5 NOi Q1sp1av Sior.age 

StattJsCiro2 1 
New LSR Altdr B,t 4 

LSR Adgre~s 811 -0 
1 

Im 2 

-MC-lnt-err_upt Lth 

New CSIPL Cycle 

-CB1 B•t 2 Cycle S1-eal Adr Sel 0 
CBI Bit :J Cycle Steal Adr !>el 1 

2 L~=:=:=:=:=:=:=:=:=:=:=:~~~~~~~~~:~~~~~ cSR i--- B -'==:::: Slalus 2 L· ~- ~ 
1 t1 -~~~ 

Stat~ Sei 0 

1 

2 

Status Functron 0 
1 

Board T 1edown 

Storage Bus Bit Lo P 

Storage Bus Bit 15 
14 
13 ,. 
11 
,0 
9 
8 

Storage -Bus Bi1 Hi P 
Storage ·au-s-Bit 7 

6 

.CSV Tgr New 
R~set SOR Hi 

Svs Bus In Bit P 
15 
14 
1J 

IB 12 
11 
10 
~ 

• Stg Gt H1 :81t 0 Fi .. ed 

Stg Gt Hi Sel Bit 1 

·- S1gGtL081tO 
... gs1g 01 Lo a.1 1 

Board Tieup 

Board T1eup 

T3 and Pha5e A 

Clock SAR and X Reg 

Special Sys Rs! 

Select Stg Gate Gata 

ALU Fune 81t 0 
1 

2 

Carry In 

ALU Gate th/Lo Set 0 
1 

16 Bu ALU Operation 

LSR Address Bit 0 
1 

Im 
New L5R Addr Bit 4 

m WrHeLSA Lo 
Wme LSR H1 

T~ 

w 

9 

' 
t--' 

9 

I 2 
r 
j 2 

~+5V 

1 

~+5V_ 
1 

1 

1 
4 

Driver 

~ 
L 3 

~ 1 

l 6 

I~ 
1 

CP Data Flow Card A-A1H2 {A-A1E2 on Level 2 Board} 
FSL AE040 {Level 18oard Only) 

_._ 

[ 1 """I_ 
,___ 

Parity l 

1 
SOR Hi SOR Lo 

J 
I 1.., 

_t_J -J J _J_ J 
Parity 

StgGt StgGt 2 ..j 
Hi 

11 
Lo 

_C l---

1 2 .1 

"T '1 
~ ::I 

I 1 ~ O<i.e< 1 

-4 1 l :i ~ E~ rr:{ X Hi R•g J Y Hi R•g J n=r - YLoRegl 

::.I -i 
l ::I J _._ ~ r -I 

_'t f c LSR J Carry 

[1 ALU Hi ALU lo IJil- 1----

-=t 1 
Lo Hi 

c r-i~m 1 
I' 1--+l 

T .. 1 _., 

x ~ _t_ 

~·· Pari1y 
1 ---l 

AU Ones Low 
ALU Gt Lo LJ ALU Gt Hi 2--1 

11 _r I 
I I~ 

9 

I 

SDR-PClwck 

S19-Gal•· Ho G•,n P B<l T,·st p.,, 

Slg Gaw P Check 

Stg Ga1e Low Gen P Bot. Test Pm 

Sys Bus Dul Low Pl 

Sys Sus Out Low P2 

Sys Bus Oul B•t 8 

" 12 
13 
14 
15 

Pty Pred1c1 Cd1ry Out H, T»>t P-·• 

Da1<14 

ALU £,,o, 

ALU ZPro 

Cany o• Ones 

Sys Bus 01.11 B<I 0 
1 

2 

Sys Bus Out H• B.i f> 
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Assemble 

Address and 

FSL 
Page 

Command in Select 1/0 Attachment; Send Command and Modifier 
Channel to Attachment on CBO and MPXPO Bus Out 

CPU Clock PC110 T3 T3A T38 T3E 

D I 0 Instruction PC138 
·~ 

Port Clock PC526 coo cog C03 CO? 

fl SOR Low to Channel PC220 -
IJ SOR High to Channel PC220 -a WRO low to Channel PC230 

II Device Address and Modifier PC506 
MPXPO Bus Out , .. 

II Command to CBO PC542 I 
r---

fJ Control Out Pwrd PC512 

II Strobe Pwrd PC512 

II Service In PC558 

iliJ Select LSR PC240 

mwrite LSR PC160 

If) Data to Port SB l PC506 

llJ Data to MPXPO O;ita Jn PC100 

llJ Service Out Pwrd PC512 

IJI Advance Time i 
! PC518 

L__ 

System Bus Out Command 
function Bits Bus Out Command Mnemonic 

8 9 10 11 0 1 2 

0 0 0 0 1 0 0 1/0 Load IOL 

0 1 0 0 l 0 1 110 Sense IOS 

0 1 0 1 0 0 1 Sense Interrupt Level Status Byte SILSB 

1 0 0 0 1 1 0 110 Control Load 

1 I 0 0 1 1' 1/0 Control Sense 

0 0 1 1 0 1 1 Jump on 1/0 Condition 

0 1 0 Base Cycle Steal 

Instruction 

I Op J ~odifier I Function IH2I Reg 2 J 

0 34 78 111213 15 

lT 
mi 

El 

El 

Ston1ge Gate High 

BitO I Bit 1 Register Gated Thru 

IOCL 
IOCS 

JIO 

WRO low 

Device Port Address 
Address 0 0 0 0 

1l l2 _15 

D 

SBO Bits 8-11 

SBOB1ts 8-11 

8-11 I 
SBO Bits 12-15 

_( \_ 

COF COE C06 I I CO? COF 

_H 

I 

I 

' 

COE C06 

I I 

T4 T5 T6 

C12 C10 C18 C19 

I--

Iii w••.,••m•u "", ~"' 

1/0 
Channel 

Controls 

Recei1,1e Data Byte from Attachment 

T6E 

C13 C17 I C1F 
C1E 

j 

----

Diskette Attachment 

Command 

Decode 

~·~ 

n11 ~:~, 
I ""·· 

__( \_ 

C16 I I Ct 7 ClF 

J~ 

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

~ 

g • i--on uara tjUS um 1 1 • ( 
DBO 
Buffer 

Register 

D 

II 
D 
m 

Service In 

Control Out Adapter 1 
Controls _,,S"trn~b~e ----, 

Service Out ___J 

Test Cond111or1 

TO T1 

C1E C16 C02 

i 

I 

I 
I 

i -r 

Diskette 

~ 
l•,aex SS 

L_J 

LSR High ~-------------~-~ 111 0 I I SOR High 
SBI Bits 8-15 

Storage Gate low 

BitO I Bit 1 

T:--Ailg High. Bits.o-3 
SDAB1ts4-7 
Stg Gate H:gh Brt P 

Register Gated Thru 

I I ~ I 0 I ~;~ ~~: =l 
SBI BitsS-15 

II c1=r=11-·ou1PUt Stg-Gate High ! 

Im 
Port Data Bus Jn 

CP Port Card A-A 1 L2 (A-A 1 H2 on Level 2 Board) 
FSL AE070 (Level 1 Board Only) 

Sense Condition 

Read Data 

8.19 ms Clock 
~icro1nterrupt Request 4 1------------- 2 

Interrupt Level 5 Aeq 3 Function 
Decode 

Command 

J--""'lr--------------------•3i.-.i Command Bus Out BitO Sys Bus Out Bit 8 
9 

10 
t1 

,,,_ ________________ , 
13 
14 
15 

Sys Bus Out Low P1 
CS Priority 

~ 

ru 
110 Instruction I I • 

System Reset 

• 4 __,,._ 

~ 8-11 
__,;r 

Data Buffer 

0·3~ro--
8.'i'i'7 
~ Device 

. Address/ 
Data 

1--1 

.--I 
II 

Port Register 

.l... 

M_ A~~~~cs:/ Data 

-- - -1'1 _..;.._.i.... 
8 

D ~ 

MPXPO Bus Out Bit 0 
t 
2 
3 

~::::~;; ; 111 lrl 1111 : l ff$:::~ ~::: 
Data ~~~g 

J 
Gate 

Iii 

Sys Bus In Bit 8 
9 
10 
t1 
t2 
13 
14 

15 

4 I I 4·7,P ~ 

Port Checks 

Register 

m 

1 
Hf--1----------+------._1 -~~ New Channel Check 

Command Bus In 4 1 Control Out Pwrd IJ 
Command Bus in 5 f---+-+----

Ser111ce In !---+---+--<>--

CBI Bit 1 Cycle Steal Read f--+-.--f--

CBI Bn 2 Cycle Steal Adr Sel 0 !----+---+-~'--~ r.J Port 

Control 

l BPC Tgr 

1 ' Command Bus In Bit 4 Gated 

Disk Strobe 
Storage Cycle Request 

f-------J-f-----+-------+--+------------jr-----~5 __ '"1 Xfer Error Gated or JlO Echo 
Service Out Pwrd ((1 
Strobe Pwrd g 

,__ __ __. Port Status 

Oisk/D~~~ (~:s:d~y~~ ~=~I ~I J r ' r i I I l 
01sk/Dskt Block Processor Clock • 

Old Base Cycle Steal Request 

MC Interrupt lth ~ ' 1 ' I 11 l ~ ~ : I Port Clock 3 ;v~';::•,;;.: ;•om Chonn•I Im 
•~--'----'----'-· -"·'----1--------~2 ______ _,___:..,. Control MPXPO Bus Out Bit P 

Phase A 5 - Not Used 
CSY Tgr to Channel 1--------~ 

POR or Reset Key 1----------+-~ 

Micro1nterrupt Request 1 
2 

System Uni I Lamp Test 

4 INT/CS LSR Decode a _______ _.., 
Clock 

Decodes Interrupt Req to Run Lth 
1---______ ,,_4 __ _, ~roe Interrupt 1 

2 
Enable Interrupt 10 
Aun latch OCD Interrupts 
T3 and Phase A 2 ._ ___ __,1 __ _.. Disk Burst Mode Gated 

Board T1edown 3 ~ 

New Base Cycle Steal Request I -=- _r } 
~1l,'W'(! 

..... 
M 
i.6 

a:; 
c: 
c: 
co 

.c: 
u 

II 
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Sense Interrupt Level Status Byte (SILSB) 

1011 Modifier Function I H2 Reg2 

0 3 4 7 8 11 12 13 

This function of the 1/0 immediate instruction 
moves 1 byte of status information from the 
I I 0 attachment to the selected local storage 
register. This status byte determines which 
devices are requesting service on a given 
interrupt level. 

15 

Modifier (Bits 4-7): The modifier bits are 
specified for each device and are sent to the 
1/0 attachment with the command. These bits 
specify what is to be done with the data byte. 

Function (Bits 8-11): The function bits are 
· sent to the channel where they are decoded 
along with the operation code as a sense 
interrupt level status byte command. This 
command is then sent to the I I 0 attachment 
on the ·command bus out' lines. 

Bits 8-11 = 0101 

H2 (Bit 12): Selects the low- or high-order 
byte of the selected local storage register for 
the current interrupt level: 

H2 = 0: Low-order byte 

H2 = 1: High-order byte 

Register 2 (Bits 13-15): Selects one of the 
eight work registers in the local storage register 
stack for the current interrupt level. The 
selected register stores the byte of status 
information (containing the device that caused 
the interrupt level) received from the 1/0 
attachment. 

WRO Low (Bits 8-11): Contains the interrupt 
level hexadecimal value used by the I I 0 
attachment to select the byte of status 
information to be stored in the selected local 
storage register. 

Sense Interrupt Level Status Byte (Big Picture) 

MlinSlor ... ~lMSPI 

1/0 Sense Interrupt L1,vel Status Byte 

Start 

I-fetch l 
I-fetch operation J 

Select LSR } 
WROlow -

LSR WRO low 
(bits 8-11 contain 
interrupt level). 

------

System Bus Out Command 

Function Bits Bus Out Command Mnemonic 

8 9 10 11 0 1 2 

0 0 0 0 1 0 0 1/0 Load tOL 

0 1 0 0 1 0 1 1/0 Sense IOS 

0 1 0 1 0 0 1 Sense Interrupt Level Status Byte SILSB 

1 0 0 0 1 1 0 1/0 Control Load IOCL 

1 1 0 0 1 1 1 1/0 Control Sense IOCS 

0 0 1 1 0 1 1 Jump on 1/0 Condition JIO 

0 1 0 Base Cycle Steal 

Contrel '"-•- tCP) c".:'!.1 

r---------------r-----------------------------------------,----------------------,-------------------------------------------,-----1 5\l•BusO~tt-- F«>mCI' To Ir.IP I I I 
- - I • - --, ~ 

I ' ~ ~~~ .. ~·~~c~ .. ~·~'o=~~~-::::J:::_ ~:. ~r= MSCon,.o•St11•-Bus 

t 
I 
I 
I 
I 

•II~ .... II ''""" Slo••9" S•o•ageBu• _ ! 
!2bvm• I j 

S1oragoll • •~lm-1 

·~ 
•II II II rl - It II " " 

I 
I 
I 
I 
I 
I 
I 

: I i I I I I 

I I I ~--"~'""'" -- I I ~?Jl •o I I I I CK 1 ~·~:,: I I I 
I I I CPftatus 1 Ark~ S...152 I I I 

J I 1Pc:oo.3991 I I I ! ! L-··-----.:::::------ --. '"-------, o , • " i 
r r ~ i mO !-~ : 
I l I [JTl~_:::_J I 
I I l I, CT' .. .-1 I J l RI r 
I I lt:Gt:NO I ... 
I cP t.tlG.ie I MSco..t1n1 PP f'a<,..,,,..ioc1 I s •• 1.,.,~f 
I ~-- ~ l I PC jta,,,,.O-k I- .. I 
I I I I I 
I "'~"o"' l f : t 
IMSP"DMi1Flow lMSPStor .. C:Ontrol CPfit1tus2 I CPSvsCuntrot f-CPlntiiFlow I Pon 

~~.!9!-------------------------------!!:1~~~----------------l~~:~-------------------------~~!9!!, _________ J~~!9'-----------------l~~) •CR!• flow bu>. hnn may nor-~ 1hrougt1 FRU. • thowrt. 
••SH Can/ t:ocatJDM forr.VA-A r SOBf/ 1n Seaton 1. 
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Select Attachment 

CPU 

I 
I 

High SOR low I 
[1011I Modifie1Function H2 I Reg 2] I 

I 

t~ T;:-'.:,"u I 
L I I 

l System T 1 
I Bus Out_l IJ 
l !Iii L \ / I '- I 

B 11 12 15 I l Interrupt 1 Port AddresJ I 
level 0000 I 

l WRO low 

Receive Status Byte from Attachment 

CPU I 
I 
I 
I 
I 

,--. 

.-

Channel 

Function 

Field . ·-·-

~ 

~ 

,..----, 

'---
Data 
Buffer 

Channel 

Data 

~ 

Attachment 

I 
lg 

Interrupt 
Level Default 

I 
CBO Bits 0-2_.. 0001 

Ill 
Command! 

Fixed 
I 0010 

001 Interrupt 

I IL2 
Timer 

I 0011 

I ll3 

MPXPO I 0100 
Bus Out _i_ Ill !------

ll4 

I 0101 
ll5 

MSP 

I Port Data I Bus Out 
I 

Bitso-3j I 

l 

l Attachment 
I 
I 
I 
I m System Im MPXPO I 

...._ Bus In _L Data In -1. llJ 
lSRs ~ 

I 
I 

Select 
IE 

I l t Select lSR 
I 

Select High or 1 I 
Low Byte I 

J_ I 

~/~/ ~. l I 
Z~~;-: H2 Reg2 I 

I SDR 
j_ 

Assemble 
Address and 

FSL Command in 
Page Channel 

CPU Clock PCl 10 T3 T3A 

II 1/0 Instruction PC138 
:~ 

Port Clock PC52B coo C09 

fJ SOR Low to Channel PC220 -
IJ SOR High to Channel PC220 -a WRO Low to Channel PC230 

II Device Address and Modifier PC506 

MPXPO Bus Out 

II Command to CBO PC542 

IJI Control Out Pwrd PC512 

II Strobe Pwrd PC512 

IJ Service In PC558 

mJ Select LSR PC240 

mwrite LSR PC160 

lfJ Data to Port SB I PC50B 

Ill Data to MPXPO Data In PC!OO 

Ill Service Out Pwrd PC512 

DAdvance Time PC518 

I 
'----- I 

I 

T3B 

C03 

"--

Porto 

I 
I 
I 
I 
I 
I 
I 

J_ 

Select 1/0 Attachment; Send Command and Modifier 
to Attachment on CBO and MPXPO Bus Out 

T3E 

C07 COF COE 

-\ l 

COB I I C07 COF COE COB 

_{ 

_\ \ 

II 
Command Bus Out 0-2 

El 
MPXPO Bus Out Bits0-7 

B-. 
El 

I Service Jn II 

Command Bus In 0-5 

I I II Control Out Pwrd 

Strobe Pwrd/Serv1ce Ou! Pwrd g 

4 I LiD 
MPXPO Bus Out Bit P 

II l Ad""" Tim• 4 ---\ L____J I I ~ J--\11.-----
~· --·-··--·· :~ '!•temBu•lnBiuB-15 ~ 

• PC= Paritv Oteck 

PG "' Parity-Generate 

Bit 0 Bit 1 

33FD/53FD 
Data 

Data 
Comm 1 
or MLCA 

33FD/53FD Unit 
Seek Record 

T4 T5 

C12 ClO C18 

~ 

Command Bus Out 

II~ 
II Control Out 

II Service Out 

II 

System Reset 

Service In 

Mul1idevice Response 

Data Bus Out 

CBI 0-5 

Ill 
D<1ta£1u5 In 

Bit 2 Bit 3 Bit4 Bit 5 Bit 6 

Disk 2 
Data 

Data 
Comm2 

Work 
Printer 1 

Disk 2 
Station 1 Seek 

T T T 
Send Status Byte to Channel 

I 

Receive Data Byte from Attachment 

T6 TBE 'r 

C19 C13 C17 ClF ClE Cl B I I C17 ClF 

( ( 

I 

I I 

I 

----------- ---- -------- ---

Work Station Attachment 

! 

Bit 7 

Disk 1 
Data 

Disk 1 
Seek 

TO T1 

Cl E C16 I C02 

I 
I I 

I 
I 

I 

I 
I 

.,_ -

OBI 0-7 

~ 
-<~ 0 __ _.J 

~1 
~ 

~ 
in 

Q3 
c: 
c: 
C1' 

.c: 
(.) 

II 
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Sense Interrupt Level Status Byte (Detail) 

Select Attachment 

CPU Channel 

i Function i 
I Field I 
I ~ !D High SOR Low I ,--

[101 jMod;f;e}uncbof j Rog~ I CBO Bits0-2 

I Command! 

0 3 4 r2 T 12 13 15 I L___ I 
~ 1~---01 I .----

I 
I Sy•tom ·: l I 
I Bu•Ou'.111 ~::~~' I Iii 
I I Di 

I 

A. ' / I ,_ 
I I 

12 15 I I l lntmupj Po'1 Addrn" I ~ I 
Level 0000 I Buffer 

I 
WRO Low l I 

Receive Status Byte from Attachment 

CPU T Channel 
1 

I I 
I Data I 
I ~ I 
I I 

System 'm ~:1:~~ lllJ Bus In 
LS Rs 

Ill I I 
I I 
I 

'--- I g; I I 

°' 
I I . l I 
I I 

rir..;5~v:~~g H1Rog2] 
I I 
I I 

SOR l l 

Attachment 

Interrupt 

Level Default Bit 0 Bit 1 Bit 2 Bit3 Bit 4 Bit 5 Bit 6 Bit 7 

Diskette 
0001 

Data 
Disk B I o;,kA 

IU {Note 1) 
Data Data 

0010 
Fixed Data 

Data 
001 IL2 

Interrupt Comm 1 
Comn1 2 

Timer or MLCA 

0011 
IL3 

f---- 0100 
Diskette 

Unit Work Disk B 
Data Printer 1 

IL4 Record Station 1 Seek 
(Note 2) 

0101 
IL5 

MSP 

Port Data l 1 1 
Bus Out 

Bits0-3f 

Ser d Status Byte to Channel 

I 

' 

Attachment 

Notes: 
1. Diskette level 1 data. 
2. Diskette level 1 seek or diskette level 2 

seek or data. 

3. 62EH disk A seek/62PC disk A and B seek 
or data. 

CP System Control Card A-A 1 G:! (A-A 1 D2 on Level 2 Board) 
FSL AE030 (Level 1 Board Only) 

Disk A 
Seek 
(Note 3) 

ALU Fune B<t 0 
4 1 

~~-~2 "

0

""""'""

0
1
9 I ci?I ~-I :~Fu~'.!;~n 2 !Cloo"dMORPJChook ; . . 9----- MOR __ I ==~ . Sec"/Lo•d MSP ""'"'"" ' I ~ lrFrc-- d I ' I _.__, "~'"""' 

Bit P Ho 

Storage Bus Bit 8 

9 
F 11 • I 1 T4 Th<o T6 

10 T 
Times 

r7 Pwrd 

ohaseA 11 I 9 l 
12~ 
13 
14 

[0 t+1 Stg 
Gate 

Bits 

5 ~',;5~t5~1RB~'o F•xed IJ 
---+---------+------------------'°---.! StgGate H1 Sel Bit 1 

15 

Storage Bus Bit Lo P , l 

~ 
~:: ~::: ~: ::~ ~ fl II D 

G 
Run Latch OCD 2 

Storage Cycle Request 

!'i=; I I • 1 
Command Bus in Bit 4 Ga-led i ll : Control : 1 Control Storage Access 

+ BPC T r L.l___ Storage F. 1 9 : l ~ Access 1 Single Cycle 

100 ns Osc Pwrd r--2------J 
SP'd•lSV>R>t aJI 

Branch Cond Met 1 

CBI Bit 1 Cycle Steal Read l Jj -=i 3 I ALU Gate H1/Lo Sel 0 

CBI Bit 0 Cvcle Steal Iner 1 n_ i J ,-----------, ~ 1 

Mode Sot"to• Sw B•t ~ I 3 ~~ l~ ______j 3 Wnrn Stg "' 
2 

3 r -r~ H Lo Write Stg Lo 

Control Storage Sw 1 j_ I __t:::=::J Wr te 1 16 Bot ALU Operation r ~~ 110 Instruction D 

~ 
Carry 1n 

Cleek 

Storage Function 

!------" Select Storage Gate Data 
I Carrv in 

1--.---------+J-------------------1 Clock SAR and X Reg 

C•nvLogPCRB1t4 l~1 -----11~1=+=1 ===t====l=f=11 I l=l==ll 1=--=-~f=:::J1 r::L'~. Clo,kCS 111 3 IWntoLSRLo 

ti=t====l======±§==:! ~ w:.,~~~~11\L:~~R I I ' ~,·~:'k L.::u"~,., Chook Tg• 

1-----t 
~ I 

1 
I ClookS,g Goto Chock Gmd 

L 
1 l ' "'S~~r. t= I ! f I 1 ~~.~:t-~-1~p~ay Storage 

i=l 
CSY Tgr New 2 Gate F New LSR Addr 811 4 

Adv'"" T1m' from Choooel r 1 11 'I f-- ft§ Chook b 
1 

LSR Address 811 0 
INT/CSLSRDecode~ ~ $ 1 

-r 
Address Switch 3-4 811 2 2 ~ f----t-
Address Sw1tch 3-4 811 3 l J LSR 3 i Status Sel 0 

Address I 1 
MC Interrupt Uh l ~ Status 2 
New CSIPL Cycle 4 L____________ Select 2 J St<nus Functior> o 

CBI Bit 2 Cycle Steal Adr Sel 0 r r+l 1 
CBI Bit 3 Cycle Steal Adr Sel 1 L___:: 

CP Data Flow Card A-A 1 H2 (A-A 1 E2 on Level 2 Board) 

FSL AE040 (Level 1 Board Only) 
Storage Bus Bil Lo P T 
""~ ....... p ~ 

i! I = '": ". I •. " ' """ "'"' 
Storage Bus Bit H1 P 

Storage Bus Bil 7 
6 

! 1 I~ CSY Tgr Ne"". t-- 1 
Reset SOR H1 

Pe.,!y ,. , + ' i ...jS<qGo<< H1G1«PB< I 1 ti !-f j r II '"' rD I I 
1 

Stg Gt 1-------+-.__._ ___ .:;__2 +{ ~~: ~::: :oc~~:n P 811. 
Sys Bus In B•t P 

15 
14 
13 
12 
11 

m 

I ~~ 

rl H; J :1 Lo 

_I. L :I r- --------l___ I I I 2 ~I Syy Bv; Qyt Low P1 l ::1 =J "":I 1 I I ~I Syv Bv; OYT Low P2 

TD 
9 

r IO _J - r D""' l 
TJ I ] _I j1 J-1svvBo•Oo<B<TB 

IJ S1gGtH1B110F1~ed 2 I f' --'.:. ~ 1 8 ~o 
S1gG<H1SolB<Tl ~ Ir=[ XH1Regj L YH•Aeg] [CXLoReg YLoRegl D II a:; 

8 

Du StgGtLoBnO 2 T r I l 13 IJ Stg Gt lo Bot 1 rJ' +5V _I._ _J-
Board T1eup ....J....L I __. I ---- ___.__ 

1 I --;;;;;;;;;J 
Bo"d T<oop +SV "t ~ ::t_ f" c J 

T3andPhaseA ~ Carry 
l LSR 

Clock SAR and X Reg "lr!J~ 
1 f1 ALU Hi ALU lo t Special Sys Ast l Lo H" h 

ALU Fune 611 0 • l SotmStgGotoDot' ~ . J l c ,.- Ill 1 h 
1 ~ r 1 l I T -..j Pty Pred•ct Carry Out H1, 

' t ,----- Tlr 1 ~ Dot' 4 
Ceny lo f--'--l =t. ~ .,- . ~ ~ 

ALUGateH1/LoSel~ 1 3 Pari 1 y u 1---.jALUError 

AH Ones Low r ALU Gt H1 ALU Gt Lo :;:· ' ALU Zero 
1 ~ 

16 ·~~:~~::::::~~ I I ~ ~· :::·:y:· :"",': .. ~. 
mi;~ T 1~ ~ 

5 q 4 
Now LSR Add• B1' 4 I - 5 

~r;,:: ~~~ ~~ ; ~ 
Sys Bus Out H1 B•t P 

(/ 

\ .. 

/ 
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FSL 
Page 

Assemble 

Address and 

Command in 

Channel 
Select 1/0 Attachment; Send Command and Modifier 
to Attachment on CBO and MPXPO Bus Out Receive Data Byte from Attachment 

T3B CPU Clock 

PC138 I~ I I I I I ; ~ I I I I ·1 , .. I I I H I I ~ ,_.,.._+-4-~ D 110 Instruction 

PC110 T3 I T3A T3E T6E ~~-+~~f----\\--~r--~r--~+-~-+-~-i T4 T5 T6 

Port Clock PC526 I COO I C09 C03 C07 COF COE C06 I I C07 COF COE C06 C12 CJD C18 C19 Cl3 C17 i C;F ClE C16 I I Cl 7 C1F C1E C16 C02 

fl SOR Low to Channel PC220 I -

II SOR High to Channel PC220 -
II WRO Low to Channel PC230 

EJ Device Address and Modifier PC506 
MPXPO Bus Out 

IJ Command to CBO PC542 

II Control Out Pwrd PC512 I""' 

II Strobe Pwrd PC512 _J 1---1--... -i1-
__\ \------------IJ Service In PC558 

D!J Select LSR PC240 

ID Write LSR PC160 ~ 
lfJ Data to Port SBI PC506 

llJ Data to MPXPO Data In PC100 ===l==::::=I:::: ====::::c=I:: =~ 
mJ Service Out Pwrd PC512 

TO 

Ill Advance Time PC518 ......... 

Stora91Gat1High 

BitO I Bit l Register Gated Thru 

LSR High 

111 ° I I ~~1".%~~_15 l 

Storage Gate Low 

X Reg High Bits 0-3 
SOR Bits4-7 
Stg Gate High Bit P 

BitO I Bit1 Register Gated Thru 

II ~ I 0 I ~~~ ~:: I 
SBJ Bits 8 15 

IJJ 1 I -1 J -OUtPut$tg Gate High I 

System Bus Out I Command 
Function Bits Bus Out 
8 9 10 11 0 1 2 

Command Mnemonic 

0 0 0 0 1 0 0 I 1/0 load I IOL 
0 1 0 0 

-l !'_1_0_1 
1 0 0 0 

0 0 
1 1 

II 

1 O 1 I 1/0Sense I !OS 

0 0 1 Sense Interrupt level Status Byte SILSB 

1 1 0 1/0 Control Load IOCL 

l 1 I 1/0 Control Sense I IOCS 

1 1 I Jump on 1/0 Condition I JIO 

0 1 0 I Base Cycle Steal 

TlT 
fJ 

B.19ms Clock 

WRO Low 

Device Port Address 
Address 0 0 0 0 

11 12 15 

a 
SBO Bits 8-11 ----

SBO Bits 8-11 

8-11 
SBO Bits 12-15 

Microtnterrupt ReQuest 4 !-------------~ 

II Command Bus Out 

II Strobe 

B Control Out 

ilJ Service Out 

System Reset 

Q Service ln 

Multidevice Response 

II~ 

Adapter 
Circuits 

Base Cycle Steal Request 

CBI 
Bit 5 

Controller 
Command 
Decode 

CBI 
Bit4 

Work Station Attachment 

Attachment Status 

OR I 
9 

·-~AZ 
~··._:'5-· 

e 

'J.>C-

CBJ 0-5 

_!.. ,gJ,;,"/ 
Modulator/ Transmit Data Receiver 

Transmit Binary Data Demodulator I 

IEJ t Data Bus In 

CP Port Card A-A 1 L2 (A-A 1 H2 on Level 2 Board) 
FSL AE070 (Level 1 Board O~ly) 

Interrupt level 5 Req 

Sys Bus Out Bit 8 
9 

10 
11 

~ I : fHJ ~11; I F~;:~;.n 
Command 

I 3 I Command Bu• Oul e;1 0 . I t 0 1 

12~ ...................... .. 
13 
14 

15 
Sys Bus Out Low Pl 

CS Priority 

ro--1 

.-1 
TI 
L 

Port Register 

IJ 1/0 lnstrucuon I ( I a 

r" l:_J 
S P-1~4 0·3 D'1a Biuffer 

ymmAe•" I • 4 a I I I I . 811 

I I t 
Device 

Address/ 
Data 
~ 

R De,;ce 
Address/ 

Data 

----1 . I 
MPXPO Bus Out Bit 0 

1 
2 

lil 
T7Pwrdl • I J ••I 

~ 
MPXPO Data In 0 

1 

2 ""'"~·--I 1111111111: +@1:~:~~pi11 I. I; I ~1 
m 

Gate 

t 

I 
_. 

Sys Bus ln Bit 8 
9 

lfJ 
10 

11 

12 
13 
14 

15 

l New Channel Check 

Commaod B"' Jo 4 I • • • I I I I I l r 1 in l l l Control Out Pwrd U 

! _j J , BPC T,, Command Bus In 5 I---+-+---

I 2 Cycle - J 1 ' Command Bus In B•t 4 Gated 

~ - - 1~-~ l 5 J-~-~ C=f Xfer_ Error Gated or J10 Echo 
_ Port Service Out Pwrd m 
I - Control l Strobe Pwrd EJ 

Port Status 

IJ Service In t-

CB! Bit 1 Cycle Steal Read I I • • I t • 

CBI Bit 2 Cycle Steal Adr Sel 0 J---+--+--<~~ 

D1sk/Oskt (Load) BC Req I It 
New Base Cycle Req ~ ~ 

Disk/Dskt Block Processor Clock 
Old Base Cycle Steal Request 

MC Interrupt lth 

Phase A 

1f=i I I 11 r ! ~ : I Port Clock 3 ;,~·:::·,~;;;:: ;rom Chooo.1 ra 
•~--+--"---f-. -j.f---~1-------.,,2-----~+--:.;. Control MPXPO Bus Out 81t P 

5 - Not Used 
CSY Tgr to Channel J--------~ 

POR or Reset Key >-----------<-~ 

M1crointerrupt Request l 

2 

System Unit Lamp Test 
Enable Interrupt 10 
Aun Latch OCD 
T3 and Phase A 2 

Board T1edown 3 ~ 

New Base Cycle Steal Request I ~ 

Clock 

Decodes 

4 INT/CS LSR Decode 0 

~-------' 1 

Interrupt Req to Run Lth 

'-------"•---' p,OG Interrupt 1 
2 

Interrupts t---1 
h l~---~1 --+-<• I Disk Burst Mode Gated 

-:J r Not UM!d 

Tl 

.... 
~ 
.;, 

'ii 
c: 
c: 
ell 
.c: 
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~ Control Processor Load Function (MPLF) 

in 

1 0 1 1 I Modifier Function I H2 I Reg 2 

0 3 4 7 8 11 12 13 15 

This function of the 1/0 immediate instruction 
does not go to the channel but remains in the 
control processor. It performs functions (such 
as loading registers), sets/ resets conditions, 
and enables/ disables conditions. 

Modifier (Bits 4-7): Specifies the type of load 
function to be performed by the command. 

Function (Bits 8-11): Decoded by the control 
processor as an internal load function when bits 
10 and 11 are equal to binary 10. 

Modifier 2 (Bits 12-15): Combines with bits 
4-7 to specify the type of load function to be 

performed by the command. 

Control Processor Sense (MSP} 

4 5 6 7 BitO I Bit 1 I Bit 2 I Bit3 

----
The contents of 0 0 1 1 Invalid 
these bytes or Interrupt logout 

switches are status 
moved to an ~ 
LSR. This 0 1 0 0 Stop Main Overlap MSIPL 

data can then Console key storage off device 

be used by the status address select 
program. byte compare switch 

0 1 0 1 Switch 3 Switch 3 Switch J Switch 3 

Address/ 8 4 2 1 

Data 
switches 
3 and 4 

0 1 1 0 8.19ms 16.38ms 32.77 ms 65.54 ms 

1/0 clocks 
low byte 

0 1 1 1 I 32 µs I 64µs I 128µs I 256µs 
1/0 clocks 
high byte 

1 0 0 1 Switch 1 Switch 1 Switch 1 Switch 1 

Address/ 8 4 2 1 

Data 
switches 

1 and 2 

1 0 1 0 SOR P MOR P Storage ALU 
CPU error check check gate P gate P 
byte check check 

1 0 1 1 Flag Plus Minus Zero 
PCR 

IOS (Channel/Port) 

I Bit4 

1/0 
request step flag interru~'t 

mode check 

Switch 4 Switch 4 Switch 4 Switch 4 

8 4 2 1 

131.1 ms 262.1 ms 524.3 ms ,, 

I s12µs I 1.02 ms 12.05 ms 14.lOm; 

Switch 2 Switch 2 Switch 2 Switch 2 
8 4 2 1 

Control Microloopl Main' Main 
storage time-out/ storage storage 
invalid SAR invalid excep 
addr/ check addr/ ti on/ 
SAR MSAR MSAll 
check check check 

Carry High log Low log Equal log 
log 

4 5 6 7 I Bit 0 I Bit 1 I Bit 2 I Bit 3 I Bit4 I Bit 5 

Sense Port 0 0 0 0 Data 
Register 

Sense Port 0 0 0 1 MPXPO ~ Invalid DBI 1/0 I CBI/DBI I System 
Error Byte I bus out device P check time-out not zero bus out 

address check P check 

Control Processor Sense (MPS) 

1 0 1 11 Modifier Function I H2 I Reg 2 

0 3 4 7 :B 11 12 13 15 

This function of the I/ 0 immediate instruction 
does not go to the channel but remains in the 
control processor. A byte of data is moved to a 
local storage register to be used by the 
program. The byte contains one of the 

following: 

Console status 

Address/Data switches 1-4 

Processor condition register 

Interrupt status 

Modifier (Bits 4-7): Selects the byte of data 
or status to be moved to the selected local 

storage register. 

Function (Bits 8-11): Decoded by the control 
processor as an internal sense function when 
bits 10 and 11 are equal to binary 10. 

H2 (Bit 12): Selects the low- or high-order 
byte of the selected local storage register for 
the current interrupt level: 

H2 = 0: Low-order byte 

H2 = 1: High-order byte 

Register 2 (Bits 13-15): Selects one of the 
eight work registers in the local storage register 
stack for the current interrupt level. The 
selected register stores the byte of data to be 
used by the program. 

Control Processor Sense (Interrupt Status/Code) 

The interrupt code indicates which hardware 
interrupt level the control processor was 
executing on when the error occurred that 
caused the logout. A decode of the interrupt 
code in terms of a hardware interrupt level is as 
follows: 

Interrupt Code 
(Bits 5-7) 
Interrupt Level 
(Hex). 

0 

2 
3 
4 
5 
7 

1/0 Sense (/OS) 

Hardware Interrupt Level 

5 
4/Base cycle steal 
Base cycle steal/Burst cycle steal 
3 
2 
1 I Burst cycle steal 
0/Main level 

By checking channel check byte bit 6 = 1 (cycle 
steal check), the CE can determine if the 
interrupt was caused by a hardware level or a 
cycle steal operation. 
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1/0 Storage (WTCL, WTCH, 
ROCL, ROCH, WTM, ROM) 

WTCL (1/0 load from control storage low) 

WTCH (I /0 load from control storage high) 

RDCL (1/0 store to control storage low) 

ROCH (I /0 store to control storage high) 

WTM (1/0 load from main storage) 

RDM (I I 0 store to main storage) 

lo 1 o ol M~d;,:,-B+H+·• 2 I 
0 34 78 910111213 15 

This instruction moves 1 byte of data between 
either main storage or control storage and the 
I I 0 attachment. 

Modifier (Bits 4-7): Specifies the control field 
for the 1/0 attachment. 

The field is moved to the attachment through 
the port. Bit 4 of this field is used in the 
control processor to select the high- or 
low-order byte of control storage. When main 
storage is being addressed, bit 4 is not used by 
the control processor. 

Bit 8: Changes the operation code (bits 0-3). 
Bit 8 is always a 0. 

W (Bit 9): Identifies the direction the data is 
to be moved . 

W = 0: Read data from storage and move it 
to the 1/0 attachment 

W = 1 : Write data to storage from the I I 0 
attachment 

C (Bit 10): Selects main storage or control 
storage. 

C = 0: Main storage 

C = 1 : Control storage 

D (Bit 11): Indicates if the address in the local 
storage register (specified by bits 13-15) is to 
be increased or decreased. 

D = 0: Increase the selected local storage 
register by the value of field V 

D = 1 : Decrease the selected local storage 
register by the value of field V 

Note: Bits 8-11 are sent to the port where they 
are decoded as either the load command or the 
sense command. The command is then sent to 
the I I 0 attachment on the 'command bus out' 
lines. 

V (Bit 12): Indicates the amount the address 
in the local storage register (specified by bits 
13-15) should be increased or decreased. If V 
= 0, the address in the selected local storage 
register is not changed. If V = 1, the address in 
the selected local storage register is decreased 
or increased by 1, as specified by the bit setting 
of field D . 

Register 2 (Bits 13-15): Selects one of the 
eight local storage registers assigned to the 
present interrupt level that contains the storage 
address needed to move the data. The address 
in the specified local storage register may be 
updated as specified by bit 11 (field D) and bit 
12 (field V). 

Bits 
4 8 9 10 11 12 
0 0 1 1 0 
1 0 1 

0 0 1 
1 0 1 

0 

001100 
101100 

0 0 0 1 0 
1 0 0 1 0 

000 
1 0 0 

000 
1 0 0 

0 0 
0 0 

x 0 1 0 0 1 

x 0 1 0 1 1 

X01000 

xoo 0 0 1 

x 0 0 0 1 1 

xooooo 

Legend for Bit 4: 
X: Not used 

Mnemonic 
RDCL 
ROCH 

RDCL 
ROCH 

RDCL 
ROCH 

WTCL 
WTCH 

WTCL 
WTCH 

WTCL 
WTCH 

ROM 

RDM 

ROM 

WTM 

WTM 

WTM 

Description 
I I 0 store to control storage, 
increase register 2 by 1 

I I 0 store to control storage, 
decrease register 2 by 1 

I/ 0 store to control storage, 
no change to register 2 

I/ 0 load from control storage, 
increase register 2 by 1 

I/ 0 load from control storage, 
decrease register 2 by 1 

I/ 0 load from control storage, 
no change to register 2 

I /0 store to main storage, 
increase register 2 by 1 

I I 0 store to main storage, 
decrease register 2 by 1 

I I 0 store to main storage, 
no change to register 2 

I/ 0 load from main storage, 
increase register 2 by 1 

I I 0 load from main storage, 
decrease register 2 by 1 

1/0 load from main storage, 
no change to register 2 
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:f 
LO 

1/0 Storage (Load-Big Picture) 

Select Attachment 
(Address, Modifier, and Command to Attachment) 

Attachment CPU I WRO Low Channel I 
I Port Data I 

Device Buffer I 
Address OOOO I 
8 1112 1;__, I II MPXPG I II 

\ Bus Out I 
I EJ -
I I 

I System j 1 
1
1 

I Bus j I r: I' i Oo< ii I ( j I fJ CBO \ . 
" / I Command 

_i__:_:::- I Ill 
'"'I =o:!:::p=-;1=M;;:od=rlo'-r"1w=1;=;c,PDr1v,...,R-eg......,2'1 ~i~~os~~2 l 

Assemble 

Address and 

FSL Command in Select 1/0 Attachment; Send Command and Modifier 

CPU Clock 

D 1/0 Instruction 

Port Clock 

fl SOR Low to Channel 

II SOR High to Channel 

II WRO Low to Channel 

II Device Address and Modifier 
MPXPO Bus Out 

II Command to CBO 

II Control Out Pwrd 

Page Channel 

PC110 T3 T3A 
200 ns 

PC138 
i--

PC526 coo C09 

PC220 1-
PC220 1-
PC230 

PC506 

PC542 

PC512 

to Attachment on CBO and MPXPO Bus Out 

T3B T3E __( l 

C03 C07 COF COE C06 I I C07 COF 

J_ 

CCE C06 

II Strobe Pwrd PC512 _\ ~ 

IJ Service In PC558 

BiJ Select LSR PC240 

m Storage Cycle PC012 

lfJ Data to Port SB I PC506 

C12 

Send Data Byte to Attachment/Receive Data Byte from Attachment 

CPU 

I 

I 
Main or SBO 
Control 
Storage 

m SBI 

LSR 

Op I Mod 

0100 4 

I 

L\1 
~I 
l.ll:J I 

I 

lfJ 

Channel 
Port Data 
Buffer I 

MPXPO I 
Bus Out 

IEI I 
I 
I 
I 
I 

Receive Data Byte from Attachment 

T4 T5 T6 T6E ~}----

\.-1 

Attachment 

C10 C18 C19 C13 C17 C1F C1E C16 I I C17 I C1F I C1E I C16 I co2 

r 

llJ Data to MPXPO Data In PC100 -+.- ===1====1=-=--=--::====l=:::i 
PC512 

I 
IEI Service Out Pwrd 

TO 

II Advance Time PC518 I ~ 

The first 'strobe pwrd' pulse after the rise of 
the 'control out pwrd' line signals the I I 0 
attachment that the device address and the 
command information on the 'command bus 
out' and 'MPXPO bus out' lines are valid. The 
rise of the 'service in' line signals the port that 
the 1/0 attachment has taken the information 
from the 'command bus out' and 'M PXPO bus 
out' lines and is ready to receive data. 

The first 'strobe pwrd' pulse after the rise of 
the 'service out pwrd' line signals the 1/0 
attachment that the data byte on the 'MPXPO 
bus out' lines is valid. The fall of the 'service 
in' line signals the port that the I I 0 attachment 
has taken the data byte from the 'MPXPO bus 
out' lines. 

M.in S1o•• Processor IMSPI Control Proceuor !CP) Po<t1 

r---------------r-----------------------------------------,--··-------------------,-------------------------------------------,~==~-r.======m I Sv•BusOu1Lo... ~•omCP~SP I I ====j"] 1 
~o~~ II ___ .-- i l : 11 I 

----ICP 
I Store 
IContro 
l(PCOOC· 

129.!)-· 

S1a1u• 

.~ 

i 
I 
I 
I 
I 
I -, L----nl_~ 

Dll[JTL_:::__j 
I Oll'"i~ 
I 

I 
I 
I 
I 
I 
I 
I 

'"'"'":<= 
I 
I 

I I 

I ~;:SIJO'N I ~~7:~c;mtrol ; ~.."c'.:;~:!1 i T:c~6o~~t;ol : ~:c~~:: : ~-5581 
L---------------------------------------------------------•-··----------------------------L-----------------··-----------------~---·0~1a l'ow bu! hnes 17141Y not pass through FAUs11S-shown. 
""SHCa-dLocat10n• lo•tMAAI Boa•d1n5ect1on 1. 
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Start 

I-fetch 

l·fetch 

Select LSR WRO ~fl l LSR WRO low (bits 

low 
---- 8-111 contain the 

device address 

---
Gate channel ~ I :ho·,:~:,::,:~~~ 
command bits - 1 -- the device ;iddress 
from SOR low 

to channel ! :~: :~:ncnoe~mand m 

I 
I 

Gate modifier ID 
bits from SOR H high to channel 

I 
I 
I 
I 
I 

Gate device 

l' address from _J 
WADiow LSR 

1 Select the attachment 

2 Send command and the 

modifier to the 

attachment on CBO and 
MPXPO bus out 

IHJ 

Establish 

channel/device 
and control IJIHJ 

llill 8-11 -

110 II 
Instruction 

Read from storage 

wri1e to i.'0 

Load address in 

X high, X low, 

and SAR 

Porto 

No 

,_J 

Send data byte 

from corHrol 

S'QT<19eh•gh 

through pon to 

Complete 
chilnnel 

<1ttachrnent 

Load daia byte 

storaqe •nto SDR 

{'~9 21 

Senr1 dntd byte 

1h<ou~h port to 

Comple1e 

llill 
Command Bus Out 0-2 

11!11 
MPXPO Bus Out Bits 0-7 

,~ ... 
8 

I I\ """'"lo 
0 

Command Bus In 0-5 

I I 
Control Out Pwrd II 
Strobe Pwrd/Serv1ce Out Pwrd [I 

Cm I 
MPXPO Bus Out Bit P ,------ --

_-····~•vv••·"-'""'v-'·' _:~1 ~Ill 
9 PG 

• System Bus In Bits 8-15 ·. R 8 __;;f PC 

PC = Parity Oleck 8 

11!1 J_ l Advance Time 

~T 
7 

m unvnl"\ "' • • .. -. - ~ .. 

PG= Parity Generate 

II!l 

<>-

Disk Strobe 

T7 Pwrd 

Disk Block 
Processor Clock 

Command 
Bus In 

Load address •nto 
X h1<,Jh. X low. 
<1nd SAR, 

Darn 

r 

Bus In 
• Data Bus In I Assembler 

IE IE 
Store data byte 

storage high 

ll!l 
I ,~ 
I ! 

CGrnplete 

Disk Attachment 

Complete 

channel 
attachment 

Data Bulier 

0 
I L~,e 

~.o} 
~ 

~ 

L___J 

Disk 

LO 
-=:!" 
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Qi 
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c.o 1/0 Storage (Load-Detail) 
~ 
LO 

Select Attachment 
(Address, Modifier, and Command to Attachment) Send Data Byte to Attachment/Receive Data Byte from Attachment 

CPU I Channel I Attachment 
WRO Low 

I Port Data I [Device I 0000 J Buffer 
Address I I 
~12 _:_3--.__ I D MPXPG I Ill 

T :1 e t--
Bus Out J _.. 

T ...,. 
I System jl I 
I Bus j I ..____.. I 
I lg _r:' I ''"' 11 ' 

t 1 ll D CBO l _a. 

I'~-./ I 
. 

Command f ,.. 

I Op I Mod IOIWICIDIVIReg 21: '----' J 
Decode I 

. I Bits 8-12 I 

CPU I Channel 
Port Data 

Buffer 
MPXPO I 

"''"'~ Bus Out 
Control 

MPXPOj 
Storage I m SB1 

. Data In 

LSR--, : m 1 liE 

Attachment 

Op 

0100 14 

MSP Storage Card 

.-------------------! MSAA 10-15 (128-256) 

.-------------------! MSAR 10-15 {0-128) 

SAR 
Address 

FSL AE010 (Level1 1 Board Only) Instruction WRO low 

1 Op I Mod Hw!cl+I Re~ Device Port Address 
Address 000 0 

0 3 4 7 8 910 11 1213 15 8 1112 15 
~---------< MSAR 8, 9 ---,--

MSAR 6. 1 

CSY 1-2 I== .1 .11.11.11.11.11.11.11.11 T~ 
l a 

SBO 811> 8- 11 I 

~ 
BK Group Select 

D CSX 1-4 
SBO Bits 8-11 

8-11 

c,.,s.,w --- I I 111Tll 1T II 1T 111T111T111Tll1T111T tt!T I SBOB"; 12-15 

MSP Data Flow 
A-A1K2 

(P2on 
Level 1 Bdl 

MSPCtrl 
A-A1J2 
(N2on 

Leve.J 1 Bd) 

-!+r------1 \'.''"'.~ :;-,~ <...c ~ :: 123· 

Wrqe~e Lo'H1 1128-256J 

Da:.:; S:rooe (Q-128: 

Data Strobe J128-256l 

MSGT Out W-128) 

MSGT Out {128-256~ 

MSStor Bus (0·128) 

MS 5101 Bus (128-256) 

Note: The storage select and repower card 
A-A 1 V2 is used only in the level 2 board/ 
cards arrangement. The function of this 
card is to repower the control, address, and 
data lines between the main storage 
processor and the lower and upper 128K 

bytes of main storage. The dashed lines 
show direct connection between functions 
for the level 1 board/cards arrangement. 

m 

A1 Bd 
Level 1 Level 2 
Bd/Cds Bd/Cds I 

R2,S2 M2,N2 
T2,U2 P2, 02 
R4,S4 R2, S2 
T4, U4 T2,U2 

I - M4,N4 
P4,Q4 
R4,S4 
T4,U4 

MS Carel Select I 

0-32K 
32·64K 
64-96K 
96-128K 

128-1601( 
160-1921( 
192-2241< 
224-2561< 

ATROto7 

0000 
0001 
0010 
0011 
0100 
0101 
0110 
0111 

--i SAR 811615 

Stor 
Ctr I 
AA1C2 
(F2on 

.,---vvv- D•taStrobe 

SBOH1/Lo 1 8,P 

Storag•Bus 
H1/lol8,P 

Storage Gate High 

BitO I Bit 1 

DL {) 

Storage Gate Law 

B1tO I Bit 1 

1 0 

Register Gated Thru 

LSR High 

SOR High 

SBI B•tsB-15 1 X Reg High B1ts 0-3 

SOR B1ts4-·7 

_StgGateH19h81tP 

Regi$terGatedThru 

=m, ~ 
D 1 -1~~'--"-'=-'---'--' 

111 r ;1 I 11 1! 11 1l 11· 11·,1·q 

L 
r 

CP Data Flow Card A·A 1 H2 (A-A 1 E2 on Level 2 Board) 
FSL AE0"1·0 (Level 1 Board Only) 

Soard T1edown 

Storage Bus 811 Lo P 

Storage Bus B•t 15 
'4 

13 

" 11 
10 

Stor,.ge s ... sBn H1 P 
Storage BusB•t 7 

6 

CSY Tgr New 
R,,-;et SDR H• 

Sys Busln 811 P 
15 
14 

13 

m 12 
11 

10 
9 

t~g 

w 

9 I I 
~.~ 
i--l 

I 
9 

I 

1 L 2 
I 

iE'll. Stg Gt H1 811 0 F•xed 

Ea St.g Gt H> Se1 S1t 1 

~+SV 
r-~ 

BllD ~::~;~::::~ 

'~•5V 

Soard T1eup 

Board T1eup 

T3 and Phase A 
1 

~ Ciock SAA and X Reg 

1 
r 

1 
4 

-. 
L-+-- SOR H1 

r - Jj .J 
Stg Gt -

H1 r I -. 
1 l ~ _!'_ 

rrf~ ~ X H1 Reg 

.. 'T I 

:I • ~r 
r-

ALU Hi 
Special Svs Asl 

S1·1~~c1 Stq Gate Data 

ALU Fune Sit 0 
1 

2 

~- r 
L-[:onm::J 

Carry 1n ~ 
L 3 

. r , 
A.LU Gate H1IL0 Sel 0 

1 

16 Bit ALU Opera11on 

LSR Address 811 0 

1 

Im 2 

New LSA Addr 8•t 4 

Wnte LSR Lo 
Wnte LSR H• 

1 6 

r1 
1 
1 

r- r-~ 1 _t=; 
- ALU Gt Hi 

~ L ~ T 
l 

l L -'--i Pan y 
SOR Lo --

rc___;r; - _,__, 
o-,jj_LD-I 

P;1rity 

~ Stq Gt 

Lo 

...;..i [ 
I---

::t: 
J Driver 

-4 IT,~.~ 
_I' 
-1_ 

_ __Sf[ xi""'j 

G LSR ~ 
-l 

_:!_ _c 
Cdrry 

~ 1----, ALU Lo 

I Lo Ho~ =11 _[ +-2---i _( 

1 Ii •• iH 
Parity 

AH Ones Low 
ALU Gt Lo -

J I I...,._ 
9_.. 

j 

SJJH t-' Cn··< \. 

Srq ("''" H· P !::(,1 

Stq l,,,1,· P Ci>t'(.-k 
St<> (.,_,,, Lo"" c;,.,, P Bit 

5,, B," Out Low P1 
5,_,,-s,"-Out LuwP2 

Sys Bu~ Ou1 811 8 

'° DOii :; 
13 

15 

Pty p,ed1..:t Ci" y Out H 

D"t,14 

ALU E"or 

C<lrt'I' rH On,,~ 

Svs Bus Ou! [3,1 0 

4 

·5 

6 

Sys Bus nut H1 B•I P 

( 

r " \ 

__ // 

( 

/ 

i~/ -

/~ 

'\ 



i~ 

:.._,. 

..._., 

~ 

~ 

~ 

~ 

_., 
.._,.. 

~ 

"'-" 

~ 

l._, 

~· 

...., 
,._ 
( 

~ 

~ 

~ 

'"-" 

~ 

; . .._,; 

,.._,., 

.... 
,....,. 

~· 

(__; 

~ 

"-' 

~ 

,.._.., 

I.._,, 

. .._, 
/1 

"'-' 

CPU Clock 

111 0 Instr uctmn 

FSL 
Page 

PCl 10 

PC138 

Port Clock PC526 

II SOR Low to Channel PC220 

IJ SOR H1yh to Channel PC220 

II WRO Low to Channel PC230 

IJ DevtCt~ Address and Mod1f1er PC506 
MPXPO Bus Out 

II Command to CBO PC542 

a Control Out Pwrd PC512 

II Strobe Pwrd PC512 

IJ Service In PC558 

IEJ Select LSR PC240 

II Storage Cycle PC012 

m Data to Port SB I PC506 

llJ Data to MPXPO Data In PC100 

IEJ Service Out Pwrd PC512 

Assemble 

I 
Address and 

Command in 
Channel 

T3 T3A T3B 
200 rlS 

~ 

coo C09 C03 

- -
.----

.---· 

Select 1/0 Attachment; Send Command and Modifier 
to Attachment on CBO and MPXPO Bus Out Receive Data Byte from Attachment 

T3E _J l T4 T5 T6 T6E -H TO 

_J 

C07 COF COE C06 I I C07 COF COE C06 C12 ClO C18 C19 C13 Cl 7 ClF ClE C16 I I C17 ClF ClE C16 C02 

' 
! 

i 

i 
I 

' 

_H ( ( 

I 
·===-= =--=--=--=-==== = ::J ! I ---

I 

l 

II Advance Time I -+-! 
PC518 

MSP Cfocks Stopped 

System Unit Lamp Test 

Sys Bus Out H1 Bit 0 

1 

Sys Bus Out Lo Bit 8 

9 
10 
11 
12 
13 
14 

15 
Pl 

I 1 

I 1 

9 

1--i-

1 

CP Storage Control Card A-A1 F2 (A-A1C2 on Level 2 Board) 
FSL AE020 (Level 1 Board Only) 

MSP 
Run c Indicator 

8 DisP'av 
SBO ,..... Bits 

m 15 

SAR 

0 

~ 
Parity 
Gen 

0 Address 

_r1 and 
15 SAR 

Checking .----

1 -' 

9 

1 10 

1 2 J 

MSP Run Indicator 

Disi:ilay SBD Bit B 
9 

II 

II 

II 10 
11 
12 

SAR Bit6 
7 

m 10 
11 
12 
13 
14 
15 

13 
14 

15 

16K Jumper = 0 and 1 Jumper t6K I 
Ct/ Stg Address Chk 
Ctl Stg SAR P Chk 

c 
-=--=- 0 D 

Clock SAR and X Reg 

MS CSY Tgr Signal 
TS Not Display Stg 

Sense/load MSP Registers 

Control Storage Access 

Storage Function 

Check Aun Switch 
WriteStgHi 

WriteStg Lo 

100 ns Osc Pwrd 

MSP Write Main StOf"age 

• 1/0 Instruction 

Phase A 

Oata4 
BPC Tgr 

Processor Check 
POR or Reset Key 

Lmd Key Pressed Int 
Load Kay Released 

8.19ms Oock 

1 

l 3 

r 1 

1 

2 

1 

1 

L 2 
r i 

1 l 6 

r 

Micromterrupt Request 4 1-------------
lnterrupt Level S Req 

..2 
/ 

5 
Card 

Select 

'ri r; 
Bit2 

~ Storage Cycle 

J .---
Storage 
Clock 150_.m_ 

_..r! 
.----

L-.1 .______.., MainStg 
OpTgr 

~ + System Reset 

Sys 
Rst 

1 

CP Port Card A-A 1 L2 (A-A 1 H2 on Level 2 Board) 
FSL AE070 (Level 1 Board Only) 

Function 

10 

4 J 
CSY I 
Tgr 

~ 
2 . I 

1 

3 1 
1 , 
1 

5 

1 

Card Select 0-16K CS 
Not Used 
Not Used 
Not U5ed 

CSX 1 
CSX 2 
CSX 3 
CSX 4 
CSY 1 
CSY2 

CSY Tgr New 
CS Y T gr to Channel 
Write MSP Register 
BK Group Select 

100 ns Osc Pwrd 

CS Write Pulse High 
CS Write Pulse Low 

Advance Clock From Channel 
Write Main Storage 
CP Clock SAR Gated 

Main Stg Qp Tgr 

Svstern Reset 

New CSIPL Cycle 
CStPL Cycle 
Load Indicator 
Transfer Complete 
Specrill Sys Ast. 

Sys Bus Out Bit 8 
9 

10 

I 4 II Iii B· 1 1 I Decode 
I I Command 

I 3 I Command Bu• Out a;, 0 

. I • ; 

111111 :;1-i-------------------1 
13 
14 

15 
Sys Bus Out Low Pl 

CS Priority 

~ .. 
L__ 

• liQ Instruction >-----+--10--0~ 

System Reset I I • I l I I 11111 

T7Pw"' I I I I I ••I I 

MPXPO Data In 0 
1 

2 

Data Buffer 
0·3_ ro---

• 4 iiT"' 
Device 

1 i I Address/ ~ 
Data 

.-
II 

Port Register 

R Devoce 
Address/ 

Data 

----I I I 
CBO/ 

l'j Dal• I 
a 

I 
Gate 

MPXPO Bui Out Bit 0 

1 

2 
3 

Sys Bus In Bit 8 
9 

: I I I I I I I I I I 4 I I 4 ],P • I ..... IB 
10 
11 
12 
13 
14 

15 
6 1 I 

1--1---+------------+-------"-1--.i New Channel Check 

Com~nd Bu• In 4 I • I • e t I I I I _j I I 1 _J Conirol Out Pwrd 

l :I J l BPCT9' 

--1. 2 Cycle ~ J J 1 '. Cc.mmand Bus In- Bit 4 Gated 

Command Bus In 5 >---I--+----

Service In >----!--+--''--_... 

CBt Bit 1 Cycle Steal Read I I e a I 1 e 

CBI Bit 2 Cvcle Steal Ad• Sel 0 >-----1---+-~1-~ 

Disk/Dskt I load) BC Req I ~ 
New Base Cycle Req ~ 

01sk/[hkt Block Processor Clock 
Old Base Cycle Steal Request 

MC Interrupt Lth 

Phase A 

T 
CSY Tgr to Channel 1----------' 

POR or Reset Key !----------+---' 
Microinterrupt Request 1 

3 
Sy11em Unit Lamp Test 

...!.... Steal 1 - I Disk Strobe 
""""6"""" ...__] Storage Cycle Request .:.._ r- 5 1 Xfel' Error Gated or J10 Echo 

~ c:~;;ol L__. ~~= ~,~ Pwrd 

Port Status 

2 J J Advance Time from Channel 
I_ 9 Port Clock 1 Sys Bus In Bit P 

2 1 _ Control MPXPO Bus Out Bit P 

f> I _I I [ I ~ l No1U"d -,.----J J l 4 INT /CS LSR Decode 0 

: I D~::s • lntorrupt R,.10 Run Lth 

• _. _ 4 11 • Proc Interrupt 1 
r-----~- 2 

Enable Interrupt 10 

Interrupts. Ll 1 • I Disk Bum ~ G.ted Run latch OCD 
TJ...CPhaoeA I I I 2 

Board Tiedawn 3 ~ 

I = New Base Cycle Steal Request 

-, 
~ "°'"'"" 

Tl 

" .q-

ih 

Qi 
c: 
c: 
ctl 

.c: 
u 

II 



~ 1/0 Storage (Sense-Big Picture) 

LO 

Select Attachment 
(Address, Modifier, and Command to Attachment) Send Data Byte to Attachment/Receive Data Byte from Attachment 

CPU I WRO Low Channel I Attachment CPU Channel 
Port Data 

Attachment 

Device I Port Data 
Address 0000 I Buffer 

I 

a 1112 15 I --r= /,......-...._ ... 
/ \I .. 
I I I 11:'9 I E.11 
I System 1 I 

I Bus 1 I 

_C l/ i CM t I , 
i JI fJ-' 

_£_,/I 

I Op I Mod lolwlc!DlvJReg 21: 

FSL 
Page 

I 
Decode 
Bits 8-12 

Assemble 
Address and 

Command in 

Channel 

MPXPC 
Bus Out 

CBO 

Command 

I 

'e 

I Select 1/0 Attachment; Send Command and Mod1f"' 
. to Attachment on CBO and MPXPO Bus Out 

I I 

I 
Mainor m m MPXPO im 

SBO 
Control 

Bus Out 

Storage 
MPXPOj 

SBI Data In 

I 
LSR I I 

I 
I 
I ~I 

~l Op 

0100 14 

Send Data Byte to Attachment 

T3A T3B CPU Clock I I I I T3E I I \ 11 I I I · I T4 I T5 I T6 I T6E I I I I ', \-- I I I I . I TO I ~ PC110 I _ _T} lj 
~ 

D !10 Instruction PC138 I _ _, __ ..... _,,__,.__....,_.,._.. ·+--+-_,.-.,._-1--1----·-... -...i._ ... < ,.... I 
Port Clock 

fl SOR Low to Channel 

IJ SOR High to Channel 

IJ WRO Low to Channel 

II Device Address and Modifier 

MPXPO Bus Out 

II Command to CBO 

fJ Control Out PvJ•d 

D Strobe Pw·d 

IJ Service !n 

Im Select LSR 

m Storage Cycle 

lfJ Gate SOR to Channel 

PC526 I coo I cog I co3 I C07 I coF I coE I co6 \ \ co7 I coF I coi: I co6 I c12 I c10 I c1s I c19 I c13 I en I c1F I c1E I c16 \ \ cn I c1F I c1E I c16 I co2 

PC220 ~ 

' I 
I 

PC220 1--
PC230 I 
PC506 , 

PCS42 I 

PC510 - i 
PC510 -I ~ --Joo-~--\ \----4--+i~-

PC558 

PC240 

PC230 

PC220 

llJ Datd to MPXPO Bus Out PC024 

PC510 

d ,_, ....... ~--~..,_~ 
iIJ Service Out Pw1 d 

Im Advance Time PC518 1---+ 

The first 'strobe pwrd' pulse after the rise of 
the 'control out pwrd' line signals the 1/0 
attachment that the device address and the 
command information on the 'command bus 
out' and the 'MPXPO bus out' lines are valid. 

The rise of the 'service in' line signals the port 
that the I I 0 attachment has taken the 

information from the 'command bus out' and 
'MPXPO bus out' lines. The rise of the 'service 
in' line also signals the port that the data byte 
on the 'MPXPO data in' lines is valid. The rise 
of the 'service out pwrd' line signals the 1/0 
attachment that the channel has taken the byte 
from the 'MPXPO data in' lines. 

MainSto<ageProc;e$so• (MSP) Control Processo• (CPl 

r---------------r-----------,:""' 'r: J. ' ---------------,,.;;:;: " ""''- ""'"'"' ----------------- __ ;i g - ' '"' ~ ~ ---,~~-~-.~~--------.------;-----------------------------------

' I·-"'" ' 
0 

I 1--- ffill '', eel I 
--- omCo ¢]·- --- _.:_ m I I :··;·oell : ,~----, I ::~ ' ~ ,,,,,,,,Cow I ; ----:~. . • ----i L__::_"'l , : , : ~ , , 

I 
I 

~!.. 

~lfa 
r-=:JL _IL_ ! 

' : • "" ·:~ -"" LJ ,, ----

l~;::: - i ' I " i ',~~-ll;]J 
<"'" -,,-- ' ' ' ' 'l 
··- ___ jj, __ I __ : . .,,°", : !.._fiw .. '~ :~- l';'1 ~ 

----- I ' ' ---------, ' ! 
I I 

~:111111 
II ~ i!.11· 

~I c il'!!
1

.I 

El I 'Fili I Fl~~=----

~ ,,.,,_ ~ : 1,.1,,: ,ni 
II ===:;,84' ::·:": I I I : . I I~~- "" I 'i iii : i "'"'"' ]' 

:;PStatusl =~--Y] PG ! I I H,gh 

l'C300-390 '"'"""" '"'" ' : ! I I ~-1 '---~--- , '"' ' i I ' l , , ------ '. I I I I '' 
---- . I I' I ~r~~~l 11; L---;~1 , L 

Pott1 
Ch•nRel 

""' '""" I ~ i if, UI· - 'l L--C~~CC""" I ' I· ' : " ------------- I ! : [Lk'1i • ~: L Mc;e, 

-------- ' ___ ,, " ' ' ' ------ J IPM700-89g) 0 •• ,~ ' ' ~-' ----- - " __________________ ]=~· ~-=---m -------------- : : ""··• --------- ''"""'" ' "° _______ ..;::;:.:;:::. : CPC.rnFlow : 

------- I IPG002991 I 
------------------ : Porr ------..1!':!0,:s~l 

"Q_.,, \'o"' "'"I-...,;-.. , I'~: :;.a" :trough <'RU1 al>hown 
·•y.,. Cr<!Lxa: O~•'o•:'>eA At 8Ddrd,nSect>on 1 
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J._, 
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~ 

( 
I 

~ 

..,. 
'~ 

~ 
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,.._,. 

\~ 

.._, 

'~ 

~ 
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. ., 
~ 
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Start 

l·fetch 

I-fetch 

opero111on 

Select LSA WRO 
low 

Gate channel 
command bits 
from SOR low 
to channel 

Gate mocl!f1er 
bits from SOR 
hrghtochannel 

Gate device 
addresslrom 
WADiow LSR 
to channel 

LSR WRO low (bits 

~----1 8· 111 contain the 
device address. 

The channel clock 

~ fJ I " "'"' •o .,~mbl• 
---- tile device address 
I and the command in 
I the channel. 
I 
I 
I 
I 

H• 
I 

' I I 
I 

~J .. 
1. Select the attachment 

2. Send command and the II 
modtfier to the 
attachment on CBO and 
MPXPO bus out II 

Establish 
channel/device 
and-controt 

ti 

B 
II 

Read from smrage, 
wrote to 1/0 

S~lect LSA per I DiJ 
bt1S 13-15 

No 

Load address in 
X high, X low, 
and SAR 

Add t to I I selected LSR 
address {reg21 

Addfess control Im storage 

I 

Send data byte 

~ 
from control 
storage low 
through port to 
attachment 

PortO 

Subtract 1 from 

selet:ted LSR 
address (reg 2) 

Send data byte 
from control 
storage high 
through port to 
attachment 

Complete 
channel 
attachment 
communication 

I I 

I 

Load address into 
MSAR. X high, 

and X low 

Add 1 to 

selected LSf: 
address !reg 2) 

Address main 
storage 

Loadda1a by:e 

from main 

storage into SOR 
(reg 2) 

Send data byte 
through port to 
attachment 

Complete 
channet 
attachment 
communication 

Eod 

Ill 
Command Bus Out 0-2 

D 
MPXPO Bus Out Bits 0- 7 llJ 

m 

m 

IE 

m 

ml 

~ 
t1 Serviceln B 

Comm.and Bus In 0-5 

I I 
Control Out Pwrd II 
Strobe Pwrd!Serv1ce Out Pwrd II 

. I cmi 
MPXPO Bus Out Bit P 

--~<t~J-J--···- ·-H• :~I\-~ -tili-G -.-
SystemBuslnBitsS-15 ~ ._. • ,pG, 8- PC 

m l Advance Time 

PC"' Parity Check PC 
PG ,,. Paritv Generate 

B1t12 > 
00 

Y• 

Subtract 1 from 
selected LSR 
address (reg 2) 

Data Bus ln 

Write to storage, 

read from 1/0 

Select LSR per 

bits 13-15 

I Load address into. 
X high, X low, 

and SAR 

:..:o-.:' 
l" ,,.,,:·~ -~"' 
30tl'e'Si ·e.; 2 

I Address control 
storage 

<·~~·~ 

l Store data byte 
tncontrol 
storage low 

Data 
Bus In 
Assembler 

H 

~ -· . I -;· ::'. _3-
~ .;:::- ,....~ ~. : 

I 
Store data byte 
in control 
storage high 

Complete 

load address into 
MSAR. X high, 
and X low 

Add 1 to 

selei::ted LSR 
address (reg2) 

Address main 
storage 

r-;;., ... ,~ 
-e-• 

I ~a - \~:;i-.;;e 

I 
Complete 
channel 
attachment 
communication 

channel 
~ '"' attachment 

communication 

Disk Attachment 

,------. 
c., ~ 
5.,, 

Data Bulle' 

Subtract 1 from 
selected LSR 
address lreg.21 

~} Disk 

~ 

en ...... 
ih 

Q) 
c 
c 
"' .c 
(J 

II 



~ 1/0 Storage (Load-Detail) 

i.b 

Select Attachment 
(Address, Modifier, and Command fo Attachment) Send Data Byte to Attachment/Receive Data Byte from Attachment 

CPU I Channel 
WRO Low I Port Data 

I Attachment CPU Channel 
Port Data 

Attachment 

I · I I Buffer . ·--· ___ 0000 I 

-- - ~~-, i a ·I I ~~sx~~ 
I \I 11:'11 
I 11 Eo1 

I System JI 

I Bus j I 

I 
I 
lg 

1 I Out ii 
l I ) I fJ . CBO L JS/ I ·I lc~m'"' I ~1 

I Op I Mod IOIWICIDIVIReg 21l Decode 
I Bits 8-12 

MSP Storage Card 

Main or 
Control 

LSR 

Op 

0100 14 

I 

I 
SBO 

SBI 

I 

L\1 
Regl I 

2 I 

I m I 
I 
I 
I 

,----------------i MSAA 10-15 (128-256) 
SAR 

Address FSL AE010 (Level 1 Board Only) 
lnstr-uct1on W-RO Low 

I Op I Mod l+lcloH ~ Device Port Address 

,------------------! MSAR 10·15 !0-128) 

MSP Data Flow 

A-A1K2 
(P2 on 

Level 1 Bdl 

MSPCtr! 
A-A1J2 

1N2 on 
Level 1 Bd) 

~-----------1 MSAM 8. 9 

MSAR 6, 7 

CSY 1-2 

BK Group Select 

CSX 1-4 

Card Seleci 

--'~ Wri1e ::i-;e Loi.,, 10 1281 

W'lte;;>'l.e Lo1H· i128-256' 

Da1a S:·ooe ·0 1281 

Data Strobe (128·256) 

MSGTOut (0-128) 

MSGT Out !128-256) 

MS Srnr Bus (0-128) 

MS Stor Bus (128-256) 

Note: The storage select and repower card 
A-A 1 V2 is used only in the level 2 board/ 
cards arrangement. The function of this 
card is to repower the control, address, and 
data lines between the main storage 
processor and the lower and upper 128K 
bytes of main storage. The dashed lines 
show direct connection between functions 
for the level 1 board/cards arrangement. 

ID 

A1 Bd 
Level 1 Level 2 
Bd/Cds Bd/Cds I 

R2,S2 M2, N2 
T2,U2 P2,Q2 
R4,S4 R2, S2 
T4,U4 T2, U2 

I - M4,N4 
P4,Q4 
R4,S4 
T4,U4 

MS Card Select I ATROto7 

0-32K 0000 
32-64K 0001 
64-96K 0010 
96-128< 0011 
128-161)K 0100 
160-192K 0101 
192-224K 0110 
224-256K 0111 

Address O 0 0 0 
0 34 7 8910111213 15 11 12 15 

ce 
S1or 
Ctr I 
A-A1C2 
(F2on 1 SKGroupSelect 

---r 
~ .m I SBOB.~8-11 

SBO Bits 8-11 
tJ 

8-11 
SBO Bits 12-15 

Storage Gate High 

BitO I Bit 1 Register Gated Thru 

LSR~ 

EIL". SOR High 

Storage Gate low 

BitO I Bit 1 

SBI Bits 8-15 1 X Reg High Bits.0-3 
SOR 811$4-7 
Stg Gate High Bit P 

Register Gated Thru 

a~ I LSRLow I 
·~ SOR Low 

SBl Bits8-15 

IJ~ I OutputStgG~ 

CP Storage Card 
FSL AE 010 

~::,~::::::::~~ Jtl I lll' Ill' 111 • IJl 'lW~I' lW '~1 1 I 

+5---A./V'v-DarnStrobe I -u---
sso H1/Lo 1-s.P !,.m-.. ____ r 

Storago Su' 
Hi/Lol-8,P 

CP Data Flow Card A·A1H2 (A-A1E2 on Level 2 Board) 
FSL AE04.0 (Level 1 Board Only) 

Board T•edown 

Storage Bu5 Bti Lo P 

Storage Bu5 Brt 15 
14 

13 
12 
11 
10 

9 
B 

S10rage Bus Bot Ho P 
Storage Bus Bot 7 

6 

CSY Tgr New 

Reset SOR Hi 

Sys Bus ln 811 P 

15 

m 
13 
12 
11 
10 

II Stg Gt H> 611 0 Fixed 

Stg Gt H1 Sel Bit 1 

Bllll ~::~:~::::~ 
Board T1eup 

Board Toeup 

T3 dnd Phase A 

Clock SAA and X Ae-g 

Spec•al Sys Ast 

Select S~g Gate Data 

ALU Fune 811 0 

Carry In 

A-LU Garn H1/Lo Sel 0 

1 

16 81t ALU Operation 

LSR Address 811 0 
1 

D!l ; 
New LSA Addr 811 4 

Write LSR Lo 

Wnte LSR H1 

Tg 

u 

9 

~ 
i--' 

9 

L 2 
I 
L 2 

~+5V 

1 

~+SV 
1 

1 

1 

4 

~ 
I 3 

I ' 

I 6 

I~ 
1 

:::t_ y 
SOR Hi 

1 

_r 
~l,l J 

Stg Gt 
H, 

11 I 
I 

I I 

l ~l rr:[ X Hi Reg l Y Hi Reg J 
I I I 
I ~ -rJ 

r ALU Hi 

Driver J 
:::t_ · __ £_ 

ALU Gt Hi 

] ~ 

"11 

[ l 
Par1 :y 

SDA Lo -2......i 

1~;[.:..: 

II 1Yr0 
--'----i 

Parity 

Stg Gt 2-j 

If 
Lo 

2 J 

::t: 1 

{ Dn.e< J ... -4 :I l j_ 

Ir=1T· YloRegJ 

--.-
1::a1ry 

~ _t:_ c LSA ;J 
ALU Lo ,-- 1--

1 l 
lo H1 

r ,... 
-' 1J _. 1 

.11 1 

Parity 1 

All Ones Low 
ALU Gt Lo w H 

i~ 

~ 

SDR P Ctwck 

Stq G;it•· H1 G, .. , P 511 

Stg G;iH· P Ch•·Lk 

S1q G;itP Low G1·n P Bn 

Sv' Bus Out Low Pl 
Sys Bus Out low P2 

Sys Bus Out 8J! 8 

9 
10 

fJllD :; 16 
13 
14 

" 

Pty Pred•ct Ca<ry Ou! Hi 

Oum 4 

ALU Erto< 

ALU b·ro 

Cany Or Qm,s 

Svs Bus Ou1 Bo1 0 

Sys Bus Out H• 811 P 

/ 
( 

'-\,_ 

\, -

-
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Assemble 
Address and 

FSL 
Page 

Command in 

Channel 

CPU Clock PC110 T3 T3A 

a liO Instruction PC138 
~ 

Port Clock PC526 coo C09 

fl SOR Low to Channel PC220 --IJ SDR High to Channel PC220 i--
II WRO Low to Channel PC230 

II Device Address and Modifier PC506 
MPXPO Bus Out 

II Command to CBO PC542 

II Control Out Pwrd PC510 

IJ Strobe Pwrd PC510 

IJ Service In PC558 

mJ Select LSR PC240 

m Storage Cycle PC230 

IPJ Gate SDR to Channel PC220 

llJ Data to MPXPO Bus Out PC024 

ml Service Out Pwrd PC510 

IJI Advance Time 

16K Jumper "' 0 and 1 

Cl 

-=--=- <> D 

PC518 

MSP Clocks Stopped 

System Unit Lamp Test 

Svs Bus Out H1 Bu 0 

1 

Sys Bus Out Lo Bit 8 

9 
10 
11 

12 
13 
14 
15 
Pl 

Jumper 16K 

Jumper pin 
n n location 

U LI •••• •••• 
0- 1 2 3 

C::JLJC)CJ 
Clock SAR and X Reg 

MS CSY Tgr Signa 
TS Not Displa'l Stg 

Sense/Load MSP Registers 

Control Sterage Aecess 

Storage Function 

Check Run Switch 
WriteStgH 

Write Stg Lo 

100 ns- Osc Pwrd 

MSP Write Main Storage 

D t./O_instruc11on 

P-A 

Oata4 
BPC Tgr 

Procnsor Check 
POR or Reset Kev 

Load Kev Pressed Int 
Load Kev Released 

L 1 

l 1 

9 

~ 

1 

1 

I 3 

r ' 
1 

2 

1 

1 

I 2 

1 

6 
1 

I 
T3B 

C03 

,--

r---

Select 1/0 Attachment; Send Command and Modifier 
to Attachment on CBO and MPXPO Bus Out Send Data Byte to Attachment 

T3E 

C07 COF 

II 

-H T4 T5 T6 T6E 

COE C06 I I C07 COF COE C06 C12 CTO CTB C19 CT3 C17 

I 

,.... 
_l }--

i 
I 

.----

CP Storage Control Card A-A1 F2 (A-A1C2 on Level 2 Board) 
FSL AE020 (Level 1 Board Only) 

,---- --. 
MSP 
Run 

c Indicator 

8 Display 
SBO ,....... Bits 

t5 

SAR 

0 

1--+ Parity 

Gen 
0 Address 

r1 and 
15 SAR 

Checking ,----., 

0 

sl 
Card 

Select 

• ,--:j 
rl 

Bit 2 r 

.'j" Storage Cycle 

J ~ Storage 
Clock 150 n 

E 
~ MainS~ 

OpTgr 

1. ld + System Reset 

Sys 
Ast 

CP Port Cara A-A 1 L2 (A-A 1H2 on Level 2 Board) 
FSL AE070 (Lever 1 Board Only) 

ClF ClE 

! 

CSY 

Tg' 

I 

(' 

C16 I I C17 C1F C1E 

i 

_l l 

' 

! 

1 ' 

I 

9 : 

I 

' 
I 

l 10 .... 

l 2 J 
I 

I 
10 i 

I 
4 _I 

I 

I 
TOO ns- l 

•I Osc 

i 2 

3 i 
1 

1 

5 I 
! 
I 

TO 

C16 C02 

1-+ 

MSP Run lnd•Cil!O• 

=·sciiav sao B•' a 
9 

D D :~ 

ID ,, 

SAA 8116 

7 

8 

11 '° 
11 
12 
13 
14 
15 

:5 

Cll Stg Address Chk 
Cti Stg SAR P Chk 

Card Select 0-16K CS 
Not Used 

Not Used 

Not Used 

CSX 1 

CSX 2 
CSX 3 
CSX 4 

CSY 1 
CSY 2 

CSY Tgr New 

CSY Tgr to Channe~ 
Write MSP Register 
BK Group Select 

100 ns Osc Pwrd 

CS Write Purse High 
CS Write Pulse low 

Advance Clock From Chamw 
Wr,te-Ma1n Storage 
CP Clock SAR Gated 

Main Srg Op Tg' 

Svsu.•m Res.et 

New CSIPL C'llC!t' 
CSIPl Cyd~ 
loa:1 lnd1ca1or 
T·Jnsfe• Completf, 

Soec•?' Sys Ast 

8.l9 ms Clock 
Microtnterrupt Request 4 r------------~ '.l 

Interrupt level 5 Req ~ 3 I ~ Function I 4 pn S. )h Decode 3 • I Command""' Out a;t O 

U"'SI Command . • I II 1 2 

Sys Bus Out Bit 8 

D 0 1 ~ 
lfJ 11 

12 r---------_J 13 

ID•• 
15 

Sys Bus Our low Pl 

CS Priority 

0----

.... 

TT 

Port Register 

Data Buffer 
12__ 0·3-~ 

a-11 e 
Address/ 

Data H Device 

a 110 1nstruc11on I J 1 [iii" 4 

Sv>1•mA•m I I I I I I I ti I btl 
T7 Pwrd 

Device 

Address/ ~ 
Data 

--- I I I 

~ 
··==;1 I I ll!llHl~1 : lf§=;:tnll f I :I 

7 r . WP~tChecks~ 
Register 

B 

r 
Gate 

1 

MPXPO Bus Out Bit 0 

1 
2 

El 

Sys Bus lnBitB 

9 
10 
11 
l2 
13 
14 

15 

3 

_J l l New Ch;mnel Check 

ComrTlifncf Bus In 4 l t l Conlrot- Out Pwrd II 
command""' '" 5 _ r -Cl 1 :J: J 1 , e•c r 9, 

IJs"""''" i Cycle -. Jj t 'command8us.fnBit4Ga1ed l 9 Steal J Oi•k St""'° 
CBt- Bit 1- Cycle Steal Read 6_ J 5- Storage Cycle Request 

_. Xfer Error Gated or J10 Echo 

CBtB~12CycleStea1AdrSef0 l 1 r Pmt r- 1 SeEviceOutPwfd IEI 
Control L___.,f l Strobe Pwrd IJ 

TT 

Oisk/Dskt (Load} BC Req 1 1 j l L l L _l L Port Status 
New Base Cycle Req l l J Advance Time from Channel Ill 

Disk/Oskt Block: Processor Clock 9 Port Clock 3- Sys B'us In Bit p 

Old Base-Cycle Steal Request f -y- Control lMPXPO 8U$ Out Bit p 
MC Interrupt Lth 1 J... 2 

PhauA L J 5 JNotUsod 
CSY Tgr to Channel T J 4 INT/CS LSR Decode'O 

POR-or Reset Kev _.._ ~ 1 
Micromterrupt Request 1 Crock 

2 - Decodes J Interrupt Req:to Run Lth 
3 6· 4 Proc IMef"rupt l 

System Umt Lamp:Tes-t -r 2-
Enable tnterrupt lO · Ll f 
Run- Latch OCO loterruptS 
1'.3 and Phase A 2 l Disk Burst Mode- Gated 

Board T1edown 3 r---=i_ J 
New Base Cycle Steal- F\equff.t l -=- T 1 ' Pjoi u.a 

... 
LO 
ii> 

Qi 
c: 
c: 
ca 

.c: 
u 

' 

II 
I 



~ Jump on 1/0 Condition (JIO) 

ii> 

I 0 0 1 1 I Modifie; I -Page Address I 
0 3 4 7 8 15 

This instruction tests I I 0 conditions. If the 
condition tested is active, this instruction causes 
a jump to the address specified by the page 
address (bits 8-15). If the condition tested is 
not active, the next sequential instruction is 

executed. 

The operation code (bits 0-3) is sent to the port 
where the bits are decoded as a 
jump-on-1/0-condition command. This 
command is then sent to the 1/0 attachment 
through the port. 

Modifier (Bits 4-7): Specifies the control field 
for the I IO devices. The I I 0 device being used 
determines how this field is used. The modifier 
field is moved to the I I 0 attachment through 
the port. 

Some of the modifier combinations make a 
common code for those conditions that are 
used by most 1/0 attachments. The modifier 

usage is specified as follows: 

Modifier Field 
Setting 
4 5 6 7 Description 

0 0 0 0 Adapter check 

0 0 0 1 Adapter not ready 

0 0 1 0 Busy condition 1 

0 0 1 1 Busy condition 2 

0 1 0 0 Interrupt enabled 

0 1 0 1 Diagnostic real 

0 1 1 0 Diagnostic not real 

0 1 1 1 Available for 

through 1/0 attachment 

1 1 1 1 needs 

Page Address (Bits 8-15): Permits a jump 
inside a page boundary (256-word limit of hex 
00 through hex FF) in control storage only. The 
page address must be located on the same 
page boundary as the jump on I I 0 condition. 
This field replaces the 8 low-order bits in the 
microaddress register if the 1/0 device indicates 
that the jump condition is met. The 'CBI bit 4' 
port line determines if the I I 0 condition is met. 

Jump on 1/0 Condition (Big Picture) 

Start ) 

I-fetch J 
Hetch 
operation 

Select LSR WRJ---
low 

channel (page ___ _ 
Gate SOR lowJo 

address is not IJ I 
used) I 

I 
I 
I 

Gate soR higtJll' 
to channel I 
(modifier bits 4-71 --1 
(op code bits 0-3) I 

L-~~~~~- : 

I 

']! Gate device S'!ll I 
address from ~J 

WRO low LSl1 to r.11 
channel a:.I 

1. Select the attachment I 0 
2. Send command and the 

modifier to th<: 
attachment on CBO and 
MPXPO bus out 

Establish J 
channel/d. evi:e 
and control 

processor 
cornmun1cat on 

m 
II 
ill 

LSR WRO low (bits 
8-11) contains the 
device address. 

'--~~~~~~~ 

The channel clock 
is used to assemble 

the device address 
and the command in 

the channel. 

Gate MAR low 
into SAR (bits 
8-15) 

t 

Yes 

m 

c·- -E=-j 

Gate page address 
from instruction 

into MAR low and 
SAR (bits 8-15) 

Main Storage Processor iMSPl 

r-------------::r------------------::::.:-:-:..:----------------;::.,-~·:.-------------------1------.::::::·::::. ____________ , _________________ ,_~·:·:.._ 

~l ....... l~~.::-1§ !! I I . d ~ 

I' 
'11 

~; 

~SP~ j :: MSPCon"olGote :~b.MSPCPGoto : ~ 
.-- I """'"' """ I l=:: MS Cont'"' Stvcoge Bu< I I 

I :~;··,,1n 1 ,, :,,~." 1 
;CSJ""~ O~,, ; II : ~ : "D 0 • ~~" qJ "'"""""~ - '"""'""'".: 

~ ~=====~-~ :~1 : _J ·:::: ~r~-- I :~7°'' ~:o:l 
~- ~~~~r===I:--- ----1:~ ;; I o LJ : 

' '"" I "" I I )Con ro' I 
)IPC(OO~ II I L099 I A·Al Board I -- --- --- -----------------, 

c>Status 1 
(IC30G-39m L.·----------------

Sy,Su11nl<=-

I 
I 

MSP Store Control I .'.:P Status 2 I CP Sys Control : CP Da;a Flow : Port 
MSP Data Flow 1PM300-499) j (PM700-899l I IPC400-499) I lPCl00-1991 I (PC200-299) I (PC502-5581 ---------------------------------------------------------..,··-----------------------------L-----------------·-------------------'---

·oa1a flow bus I ones may not P•» through F R\Js as shown 
··see Card Locatmns for ti"' A·A I Board in Secuon 1 

m 

,;r'-

/ 

/--
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''11111" 
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~ 

"'-" 
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Control Processor 

WRO Low 

Device 
0000 

Address 

Modifier 
Page 

m m 
LS Rs 

Control Processor T-Times 

fJ Phase A 

II 1/0 Instruction 

m Advance Time from Channel 

Sys Bus Out Valid 

II ,,,.-, 

,_ / 

FSL 
Page 

PC110 

PC110 

PC138 

PC518 

Channel 

Assemble Address and 
Command in Channel 

MPXPO 

Bus 

I 
I 

Attachment 

Sei;;ctliO Attach-;;:;-e-;;-t 
and Check for Jump 
on 1/0 Condition 

Attach-

Data Out II I ment 

Buffer 

, 1 
, 1 

Com-I I 
mand 

I Decode 
I 

i IFJ 
I 
I 
I 

Assemble Address and 
Command in Channel 

200 ns 

I 
I 
I 

B! 
Command 

I 
CBI 

(bit 4) 

I 
I 

I Select 1/0 Attachment; Send Command 
and Modifier to Attachment on CBO I Send Data Byte to Attachment 
and MPXPO Bus Out 

7oJ Tl I T2 I T3 I T3AI T3B I T3E j- - - - - - - - - - +---I T4 I T5 J T6 I- - - - - - - - - - - - - - --j TO J etc 

~I I 

I I I ,- -

JSOR :-SoR: isR -__:_-~-..:.._-...:....-~ .:=.._ ~ --- - -- - - -- - .-:::---=1 
Low 1 High 1 I J 

M 
LO 
i.O 

Qi 
c: 
c: 
Ctl 
.t: 
u 

Port Clock C-Ti mes PC526 coo coo coo coo cog C03 C07 COF COE C06 C07 COF COE C06 C12 C10 C18 C19 C13 C17 C1F C1E C16 C17 C1F C1E C16 C02 coo coo coo coo 

I.I MPXPO Bus Out Valid 

Ill Control Out Pwrd 

IJ Strobe Pwrd 

ilJ Service In 

IEJ Service Out Pwrd 

IJ Strobe SOR Low Data 

a Strobe SOR High Data 

llJ Strobe LSR Data (WROLI 

I.I CBOO 

I.I CB01 

B CB02 

II Load Data Buffer 

I.I Gate Data Bulfer to MPXPO 
Bus Out/Sys Bus In 

lrlJ Clock Port Register 

ID CBI Valid (bit 4) to Port 
(CBI bit 4) 

lfJ Write LSR ILi (BOC met) 

lfJ CBI 4 Valid to CPU 
ICBI bit 4 gated) 

IJD Select SOR (L) (BOC met) 
or LSR (LI (BOC not met) 

m 

Iii 

D 

D 

PC512 

PC512 

PC558 

PC512 

PC526 

PC526 

PC526 

PC542 

PC542 

PC542 

PC502 

PC506 

PC502 

PC512 

PC160 

PC512 

PC230 
PC240 

I I 
- Dev Addr and Cond Code 

I 

I 'L--~~~~~~~___;~----, 
~~~~~~~~~~ 

~ 
I 

---------~1"1 {op code and modifier) 
I 

I I 
___________ _Jn (device address anrl nnrt ~rlrlrPssl 

Porto 

I I 

I I 
Cond DA I I 

DA and CBO I 

El 
Command Bus Out 0-2 

MPXPO Bus Out Bits 0-7 D 

~ 
~ 

Command Bus Out 

1.10 

Channel 

Controls 

I ·~ IE Service ln 

---------------

Select SOR (page address) to write MAR (LSR) 

Diskette Attachment 

Comm<ind 

Decodf' 

"''' 

Seek 

Track 

Register 

El 

Diskette 

Ready 

Controis \ Index SS 

Wr1~c Data 

lfJ 
_,... ....>- ....... ..,.... '-U111111<1!1U OU~"' v-~ Command Bus In 0-5 m 

Command Bus ln Bit 4 Jump on I ·0 Co11d111on 

I I 
Control Out Pwrd l!I 
Strobe Pwrd/Service Out Pwrd IJ 

I c~ 
MPXPO Bus Out Bit P 

Control Out I Adapter 

Strobe Controls 

Service Out 

Test 

Condmon 
True Tc;! Cuml1t1011 

-, 

I 
I 
I 
I 
I 

M ' ~·oo~......... :~1 ~ l Advance Time L-------------L-~ 

Read Data 

• S,n•m Bu• In Bit> 8-15 . till B _,,;f PC 

PC "' Parity Oieck PC 
PG"' Parity Generate 

Port Data Bus In 

IPL 

1111 



""' LO 
ii> 

Jump on 1/0 Condition (Detail) 

Control Processor Channel 

Assemble Address and 
Command in Channel 

Attachmen~ 
Sel';;ctliOAtt;;;;t,me;-t 
and Check for ,lump 
on I /0 Condition 

WRO Low 

m 

Device 

~.;PXPO 
Attach 

Address 
B _,..-, 

D ment I System \ 1 

I Bus : I 
I DI Out 
I 
I I 11 

D! 
Page 

I , 1 
Com-

Command 
Address 

I II , 1 
mand 

./ I Decode I 
,_ 

I 
CBI I II Im 

LS Rs 
m I (bit 4) 

I 
I 
I 

I 
I 

CP System Control Card A-A 1 G2 (A-A 102 on Level 2 Board) 
FSL Al:030 (Level 1 Board Only) 

Storage Bus Bit~ L g _[ :::J J L 
2 r 1 r __J ALu l 31 I T ~ MOR II ~~ Function] 4 j ALUFuncBotO 

T1/T2 1 l_ Bits 1 1 

ll ll I----, 2 

1 
' r 2 _I Cloo"d MOR P Chook 

~ T T 1 s,n,o;Lo•d MSP R''""" 

Bot P Ho r r ' E ' 1 
T3•ndPh•'<A 

,I I ~ T ' 1 J i j, T.me• T 
1 

! T T4ThrnT6 

2 ; ' ' ' L-1 : 1 

Storage Bus 81! : l 
10 . 

3 . I ~ ~ I ------i --,---.i T7 Pwcd 

14 "'Z" Sig l ~ Ph,.,A fJ 
StorageBusB1tLo1 ~ u Gate T I StgGtH1BitOFixed 1 B•ts 5 _I R"" SDR "' 

100 ns Osc Pwrd l rn lStg Gate Ho Sel Bit 1 

Speo<•I SV> R.i l-'-----1 S1g G'1o Lo B<l O 

Run L'1oh OCD L 2 Sig G•te Lo "" 1 ID a Iii 
Storage Cycle Request f r-= 

B"noh Cond Mot l 1 ±--'=f 
Command Bus 1n Bit 4 Gated 1 ~ Control 

+ BPC Tgr ~ Storage 

CBI Bit 1 Cycle Steal Read 1 ~ r I Access H' 
CBI Bit 0 Cycle Steal Iner l r:l_ 

Mode Selector Sw Bit 1 L 3 -4 L _l 2 l ALU ...L1 
3 

Gate 

Conl!ol S1o,.go Sw 1 j_ ~ ~·:,~~ T - Stg J 

Carry Log PCR Bot 4 ~l~-~~=±=:i====:i=======::f:t=l=f:=t=======i~~ 
L_ __ __J 

~ 

Ill llHI d=BC"rym~ II I 

1 ---1 Control Sto1age Access 

~S1ngleCvc:e 
3 1 ALU Gate H1:Lo Sel ! 
y Wn<oS1gH• 

Write Stg Lo 
16 Bit ALU Operation 

l 0 110 Instruction D 
~ Storage Function 

Select Storage Gate Data 
I Carry in 

1 
~ Clock SAR and x Reg 

I 111 
3 I Wnlo LSR Lo m 

Clock CS ~ Write LSR H1 

'~ I Writ~ LSR Clock ALU Ga1e Check T~r 
H1/Lo ~ 

1 

CSY Tgr New I 2 

m Ad""'" T•m• from Ch•nool I I 111 I T tEl 
INT/CS LSR Dooodo~ L2---, I t€ 

Clock 
Stg 

Gate 
Check 

E ClockStgGateCheck.GJ1ed 

~ 
TS Not Display Storage 

I S1atusCard 2·1 

1--1--1------------- 1 I • New LSR Addr B.t 4 rl LSR Address Bit~ b 
~--~ .. ··~ ... 1-'t i 1 I Address Switch 3-4 Bit 3 

MCln1mup' Uh ~ I Y 
New CSIPL Cyc:e 4 

CBI 811 2 Cycle Steal Adr Sel 0 c: 
CBI 611 3 Cycle Steal Adr Sel 1 

LSR 
Address 
Status 
Select 

~ 

CP Data Flow Card A-A 1 H2 (A-A 1 E2 on Level 2 Board) 

Board T 1edown 

Storage Bus Bit Lo P 
Storage Bus Bit 15 

14 
13 
12 
1t 
10 
g 
8 

Storage Bus Bit Hi P 
Storage Bus Bit 7 

6 

CSY Tgr New 
Reset SOR Hi 

_L 9 

9 

1 

i--1 

9 

~ 
'--'I .. SOR Hi 

_, 
.t.f,·l J 

StgGt 
Hi 

J=: _J 
I ...:: _:I 

F5:L AE040 (Level 1 Board Only) 

1 L Parity 
SOR Lo 

JL-11---" 
11"Jl1 ID 

Parity 

Stg Gt 

1J 
Lo 

__t_ 

Sys Bus In Bit P 
15 

14 
13 
12 
11 

10 

9 
8 

i J 
l ~. :i: 

i. Driver J 
_! a Stg Gt H1 Bit 0 Fixed 

Stg Gt H1 Sel Bit 1 

llDD Stg Gt Lo 611 0 

Stg Gt Lo 811 1 

Board Tieup 

Board Tieup 

T3 and Phase A 

Clock SAA and X Reg 

Special Sys Ast 

Select Stg Gate Data 

ALU Fune Bit 0 
1 

2 
3 

Carry In 

ALU Gate Hi/Lo Sel 0 
1 
2 

16 Bit ALU Operation 

LSR Address Bit 0 
1 

"1112 

- 3 

New LSR Adclr Bit 4 

11 ::i:~~~ 

l 2 
I 
L 2 

~+5V 

1 

~+5v_ 
1 

1 
1 
4 

~ 
L 3 

r , 

I 6 

I~ 

rr:[ X Hi Reg J Y Hi Reg J 
_._ J 
f -.- -~ 
_._ _1_ r 

f1 
ALU Hi 

1---· 

L...[ Driver 

_t_ 1 •f 
ALU Gt Hi 

=i CJ 
l 

l 

[Cy _.. Y Lo Regj 

T 

Carry 
~ ~ ~ 

ALU Lo r-1 
l Lo 

}: rl 
J l _I 

__J_ j__._ 
Parity 1il 
All Ones low 

ALU Gt Lo w 
I+-

1 

1 

2 _J 
I 

2 J 
'1 

Status Sel 0 
1 

2 

;m 

Status Func.t1on 0 

SOR P Check 

Stg Gah• Hi G1~n P Bot 

Stg Gate P Check 
Stg Gate Low Gen P Bot 

Sys Bus Out Low Pl 
Sys Bus Out Low P2 

-4 
Sys Bus Out Bit B 

9 
10 
11 

12 
13 
14 

15 

LSR ~ 
Hi 

t--

~ ~ m 

--

1 
Pty Predict Carrv Out Ho 

1 
Oata4 

1 
ALU Error 

H ALU Zero 
Carry 01 Ones 

9 

Svs Bus Out 811 0 
1 

2 

. 6 

I Svo ••• Ou1 H• :,, ! 

( 
\ ) 

;'. '\ 

~) 

( \ 
\. ) 

( _) 

(~ ) 

) 

<) 

) 

\ 
.J 

.\ 
/ 

./ 

\._) 

I' \ 

/ 

'I 
... j 

( ... \ 
j 

!' 
'·, 

/ 

f 

'\ / ... 

( 
\ 

"-, J .. 

( 

\,___ ,/ 

<\ 
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r\ 
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Contro1 Processor T ·Times 

BPhaseA 

• 1/0 Instruction 

Ill Advance Time from Channel 

Sys Bus Out Valid 

Port Clocks C-Times 

II MPXPO Bus Out Valid 

• Control Out Pwrd 

Ill Strobe Pwrd 

• Service In 

II Service Out Pwrd 

II Strobe SDR Low Data 

• Strobe SOR High Data 

fl Strobe LSR Data (WROL> 

Bcaoo 

Bcao1 

llcB02 

B Load Data Buffer 

B Gate Data Buffer to MPXPO 
Bus Out/Sys Bus In 

Im Clock Port Register 

• CBI Valid (bit 4) to Port 
(CB1 bit4) 

• Write LSA (L) iBOC med 

m CBI 4 Valid to CPU 
{CBI bit 4 gated) 

1111 Select SOR (LI (BOC met) 
Ill or LSR (L) (BOC not met) 

System Bus Out Command 

FSL 
Page 

PC110 

PC110 

PC13B 

PC518 

PC526 

PC512 

PC512 

PC558 

PC512 

PC526 

PC526 

PC526 

PC542 

PC542 

PC542 

PC502 

PC506 

PC502 

PC512 

PC160 

PC512 

PC230 
PC240 

Assemble Address and 
Command in Channel 

;2QOns 

Select 1/0 Attachm9nt; Send Command I 
and Modifier to Attachment on CBO Send Data Byte to Attachment 
and MPXPO Bus Out 

~J Tl I T2 I T3 ,T3A,T3BIT3El----------+---J T4 J T5 J T& J----------------J TO I etc 

I I 

I I 

I 

J ~~~ 1~~~: LSR I- - - - - ----- ---- -1----1 
COO COO COO COO C09 C03 C07 COF COE C06 C07 COF COE COS C12 C10 C18 C19 C13 C17 C1F C1E C16 C17 C1F C1E C16 C02 COO COO COO COO· 

I I 
--------~~ - o;v -Addr and Cond Code I 

I 

~~~~~__:_I __J I I ,__~~~~~__J 

~ 
I 

_______ _,n fop code and modifier) 

I 
--------~n !device address and port address) 

I I 

I I 
Cond DA I I 

I DA and CBO I 
I l 
I I • 
I 

- I 
I ,---Select SOR fpaQe-oiddreSSi to w--;-1te MAR ILSRl 1 

Diskette Attachment Diskette 

Function Bits Bus Out Command Mnemonic 

~· 1.:1 I_,_ 8 9 10 11 0 1 2 

0 0 0 0 1 0 0 1/0 Load IOL 
0 1 0 0 1 0 1 llO Sense IDS 
0 1 0 1 0 0 1 Sense Interrupt Level Status Byte SILSB 
1 0 0 0 1 1 0 1/0 Control Load IOCL 
1 1 0 0 1 1 1 1/0 Control Sense IOCS - 0 0 1 1 0 1 1 Jump on 1/0 Condition JIO 

0 1 0 Base Cycle Steal 

Instruction WRO Low 

{ Op J ~~;tier l Fu~t-ion fH2I Reg2 I r;:~·~m Address 0 0-0 0 

- 34 78 11n13 15 

lT 
II II llil 

Storage Gate High 

BitO 1 Bit 1 Regist•GatedThru 
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Storage Gate Low 

BitO I Bit1 

X Reg High Bits 0--3 

SOR Bits4-7 
_ Stg Gate High Bit P 

RegisterG•tedThru 

II ~ l ~ I ~~ ~:: I 
581 BitsS-15 

D[TT 1 J OutputStgGateH1gh I 

11 12 15 

II 

sea Bits 8-11 

SBO Bits 8-11 

8-11 
SBO Bits 12-15 
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I 

110 
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Controls 

Command 
Decode 
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II I 
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I •I Buf~cr t'Ort uata Hus Uut I Register 

Ready 
Controls j Index SS 

Write 
WrtteData 
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Ill ~ II m Command Bus tn Bit 4 Jump on 1/0 Cond1t1on 
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Condition 
True Test Condition 

II Control Out I Adapter 

IJ Strobe Control-s 

II Service Out Pwrd 

-------------~-~ 
Sense Condition 

Port Data Bus In 

CP Port Card A-A 1 L2 (A-A 1 H2 on Level 2 Board) 
FSL AE070 (Level 1 Board Only) 

.-------, 

Read Data 

8.19 m• Clook I 2 I 
M1cro1nterrupt Request 4 ; I ; 

'"""""' L•""' 5 Aoq 3 ......... Function 
Sys Bus Out B11 81 4 8-11 ' Decode 

9 Command 
10 

I 3 I Command Bu• Ou1 Bit 0 

.I • II ~ 
11 

121-........................ t 
13 
14 
15 
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CS Priority 

r;;---i 

r-1 

I • I 
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r--1 
II 
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--- I ~ I I 
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CBO/ 
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8 
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Gate 

J 

MPXPO Bus Out Sit 0 
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2 

Q 

Sys Bus In Bit 8 
9 
10 
11 

12 
13 
14 

15 
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Board T1edown 3 :------=i_ 
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~----·--+< INT/CS LSR Decode~ 
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Decodes Interrupt Req to Run lth 
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ERROR CONDITIONS 

Blast Conditions 

A blast condition is generated when a 'time-out 

check', 'invalid device address check', or 
'CBI/DBI not zero check' line is detected by the 

port: 

1. Time-out Check-Port check byte bit 3 is 
set if the adapter does not make the 
'service in' line inactive in the allowed 
time (5.4 microseconds) after the ·control 
out pwrd' or ·service out pwrd' line 
becomes active. 

2. Invalid Device Address Check-Port check 
byte bit 1 is set if the device addressed 

does not respond with an active 'service 
in' line within 5.4 microseconds after the 
·control out pwrd' or ·service out pwrd' 

line becomes active. 

"' l"""nl /nal 1\.1....,+ 7,,....,.,.. f""'h"",...(, __ Tho nnrt cote ...>. VU1/ Ll'Lll l"IVI. ..._~,.._, _.,....,....,,, .,,..., ,... ........ _. .......... 

the port check byte bit 4 if one or more 
of the 'MPXPO data in/CBI/service 
in/multidevice response' lines (except CBI 
bits 0 and 3) are found active 200 
nanoseconds following the trailing edge of 
the last strobe pulse generated by the 
port during execution of an I I 0 
instruction. This bit also gets set, when a 
time-out check occurs, if these lines have 

not been de-activated by the 1/0 
attachment within 200 nanoseconds 
following the generation of the blast 

condition caused by the time-out check. 

A blast condition causes all I I 0 devices to 
reset; it also sets interrupt level 0 (processor 
check condition except during CSIPL 

diagnostics mode, when machine check 
interrupt occurs). After de-activating the 
'service out' line, the port checks that the 
'MPXPO data in', 'command bus in', 'service 
in', and 'multidevice response' lines are all 
reset. If any of these lines is active, the port 

causes a blast condition by activating the 
·service out' and ·control out' lines at the same 
time. 

_/ 

Invalid Device Asgn Lth 

DBI/CBI Not Zero Chk 
I 0 Time-out hk 

PC506 

Blast Condition Because of Time-out Check 

T-Times (CP clock) TG Ext --- --- --- --- --- ---
FSL 

C-Times (port clock) Page C1F C1E C16 C17 C1F C1E C16 C02 

Trigger X1 PC534 r--

Trigger X2 PC534 r--

Trigger X4 PC534 r--

Trigger XS PC534 r-- ~ 

C1 X Latch PC518 

Time-out Cntr Clock PC526 r--
...__ -

Time-out Counter PC504 r---

Control Out Pwrd 1 PC510 r--

Service Out Pwrd 1 PC510 1--

Strobe Pwrd 1 PC510 r-- ~ 

Service In (or not multidevice 1 

response) CH007 I-

1/0 Time-out Check Lth PC504 r---

Blast Condition PC506 r---

Machine Check Interrupt Lth 1 PC422 1--
2 

1/0 Instruction 1 PC138 r--

Advance Time from Channel 1 PC518 t---

Reset Port Checks PC516 t--

Port Addr Zero 
I 

(port instruction) PC510 
~--

1This line can be probed. 
2The timing shown here is for a blast condition during CSIPL diagnostic mode. During normal operation, the blast causes a processor check, which is 

subsequently reset by POR or the Reset key, or via an 1/0 instruction to the port during a subsequent CSIPL procedure. 

Cycle Steal Latch n 
_(n_o_t_) _P_o_rt_I n_s_tr_u_c_ti_o_n _______ rl OR n 
_A_n~y_P_o_r_t_l_n_st_r_u_ct_io_n ______ ~~ 

TGR4 

C1 X Latch 

(not) Exit Loop 2 Latch Control Out Pwrd 

Blast Condition 

Service Out Pwrd 

(not) Exit Loop 1 Latch 
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{ ( 
Blast Condition Because Data Bus In Is Not 
Zero 

FSL 

T-Times (CP clock) Page 

C-Times (port clock) 

Trigger Xl PC534 

Trigger X2 PC534 

Trigger X4 PC534 

Trigger XS PC534 

Cl X Latch PC518 

Control Out Pwrd 1 PC510 

Service Out Pwrd 1 PC510 

Check DBI 0 1 PC502 

1/0 lnstruction 1 PC138 

Port Instruction (port address zero) 1 PC510 

Advance Time from Channel 1 PC518 

DBI Zero1 PC502 

Chan Phase A-C02 1 PC110 

DBI/CBI Not Zero Lth PC502 

Blast Condition PC506 

Machine Check Interrupt Lth 1 PC422 

Reset Port Checks PC516 

200 ns .. .. 
T6E ---
C1E C16 C02 

I--

1--

1--

1----

I-------
I---

I---

I-- -
~ 

~--

1---

1---

I--- -
I-

1---

1---

'-----

If DBI is not zero, the CPU loops in the machine check interrupt routine until a 
7-second time-out occurs, which causes a processor check. 

The timing shown here is for a blast condition during CSIPL diagnostic mode. During 
normal operation, the blast causes a processor check, which is subsequently reset by 
PO R or the Reset key, or via an 1/0 instruction to the port during a subsequent 
CSIPL procedure. 

1 fh is line can be probed. 
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Blast Condition Because of Assigning the 
Wrong Device 

T-Times (CP clock) 

C-Times (port clock) 

Port Instruction 

Trigger X1 

Trigger X2 

Trigger X4 

Trigger X8 

C1X Latch 

Exit Loop 1 Lth 

Time-out Counter 

Control Uut 1-'Wrd: 

Service Out Pwrd 1 

Strobe Pwrd 1 

Service In 1 

Reset Port Checks 

Inv Dev Assign Lth 

1/0 Instruction 1 

Time-out Clock 

Phase A 1 

Advance Time from Channel' 

Blast Condition 

Machine Check Interrupt Lth 1 

1This line can be probed. 

200 ns 

FSL 
Page 

COF 

PC510 I- - --

----PC534 

PC534 ----

PC534 ----

----PC534 

PC518 ----

PC518 ----

PC504 - -- -

PC510 ----

PC510 ----

PC510 ----

CH007 ----
PC516 

PC504 ----

PC138 ----

PC526 - - --

PC110 -
PC518 ----

PC506 ----

PC422 - -- -

2 If 'service in' becomes active in this area, the blast condition will continue. 

T3E 

COE 

-

The timing shown here is for a blast condition during CSIPL diagnostic mode. 
During normal operation, the blast causes a processor check which is subsequently 
reset by POR or the Reset key, or via an I /0 instruction to the port during a 
subsequent CSIPL procedure. 

--- ---
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- -
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Port Checks 

Errors sensed by the port are stored in the port 
check register and cause a processor check. 
When the system operator does an IPL without 
powering off, the control processor moves the 
check information to control storage and logs 
the error on disk when the CSIPL is completed. 
The main storage instruction that caused an 
error condition is attempted again when 
possible, relying on the device and the 
condition. 

The following checks are found by the port 
hardware. These checks are stored in the port 
checks register and can be loaded into a work 
register for log out to the disk. These checks 
can also be displayed by the CE Byte 1 lights 
on the CE panel by setting the Mode Selector 
switch to the lnsn Step/Dply Chks position. 

System Bus Out P Check 

Invalid Port Latch 

DBI/CBI Not Zero Chk 

1/0 Time-out Check 

DBI P Check 

Invalid Device Assn 

DBO P Check 

,.-

OR 

1.-

PC506 

Channel 
Check 

New 
Port 

i Checks 

PC402 

In addition to these checks, information about 
the last port operation is stored in the port 
register. This register contains the device 
address of the I I 0 attachment or the controller 
and the command (bits on the 'command bus 
out' lines) last executed by the channel. If any 
checks are present in the port register, 
changing the port register is inhibited until the 
error is reset. See Commands in the Channel 

section of this manual for decode of the device 
address, and see Port Decodes in the Channel 

section of this manual for the decode of the 
·command bus out' lines. 

( ( ( ( ( 

Port Error Byte (Display Byte 1) 

Bit Error Cause 

0 Data bus out 
parity check 

Wrong parity was sensed by an 
attachment on the DBO bus 
(MPXPO bus out). 

2 

3 

4 

Incorrect 
device 
assigned 

Data bus in 
parity check 

I I 0 time-out 
check 

The port put an address on the DBO 
bus (MPXPO bus out), but no 
response was received from an 
attachment in the specified time. 
(The port activated the 'control 
out' line to address an attach-
ment and the attachment did not 
respond by activating the 'service 
in' line in 5.4 µs.) This check also 
occurs if the DBO bus (MPXPO 
bus out) has wrong parity during 
the transmission of an address. 

Wrong parity was sensed by the 
port during the transmission of 
data from an attachment 
(MPXPO data in). 

The channel sensed an error in the 
normal channel sequence. This 
check occurs if an attachment does 
not de-activate the 'service in' line 
in 5.4 µs after the rise of the 'service 

out' line. 

Channel bus The I I 0 lines were not cleared 
in/data bus in in time. This check is made after 
not zero the ·service out' line falls during 

T6 time and after a byte of data is 
transmitted to or from an 

attachment. 

5 System bus out Wrong parity was sensed on the 

6 

7 

parity check 

Cycle steal 
operation 
check 

Incorrect port 

data sent from the processing 
unit to the port. (The check is 
made when the 'service out' line 
is active or when data is being 
sent to disk during a burst mode 
operation.) 

Any processor or port parity check 
was sensed during a cycle steal 
operation. 

Bits 4-7 of work register 0 (high 
byte) were not 0000. 

( ( 

Check Generation 

Clock Time C06 

Load Port R~ster Instruction 
A 

rPC522 

Port Sys Bus In Generated P Bit 

Data Buffer P Bit Gated 

Cycle Steal Load 

Storage Strobe 

Load or Control Load Command 

Clock Time C17 

Reset Port Checks 

Data Buffer Bit P Gated 

Port Sys Bus In Generated P Bit 

Disk or Base Cycle Steal 

CSY Trigger 

(not) Cycle Steal Load 

Clock Time C12 

Control Sense/Sense Command 

(not) Command Bus In Bit 4 

Reset Port Checks 

Gated Select Channel Checks 

Parity 
Errors 
Detected 
In 1/0 
Attach· 
men ts 

Reset Port Checks 

OR CBI 
Bit 5 

OE 

PC522 

A*OR 

* 

PC510 

OE 

A*OR 

* 

FL 

s 

R 

PC502 

....--

.---

DBO 
P Check 

( 

s 

FF 

CD 

c 

R 

PC522 

CD 

FF 

c 
R 

PC522 

Port Sys Bus 111 

Bits Gate 

G 
SEL 

PC506 

( ( 

Sys Bus Out P Check 

MPXPO Data In 
Parity Check (DBI P check) 

I 
1 

l 
I 

( ( c 

Port SBI Bit 14 
PC506 

)..._Port SBI Bit 10 
( PC506 

Sys Bus In Bit 8 

( ( ( ( ( 
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Port Error Handling Procedures 

I /0 cycle execution 

Go to TO 

Yes 

Yes 

Set DBO parity 
check bit 

Set invalid device 
address bit 

,__Y_e_s __ -....i Set DBI parity check 1----

Yes 

Yes 

bit 

CP sets machine 
check interrupt 
request 

Set system bus out 
parit'{ check bit 

,__Y_e_s __ -....i Set DBO parity check1----
bit 

Yes Set time-out latch, set 
>-----.!machine check inter-

1 rupt request 

Yes Set DBI/CBI to not 
>-----"!zero, set machine checki-----01 

interrupt request 

Set machine check 
interrupt request 

Set machine check 
interrupt reque~t 

Set machine check 
interrupt request 

Set machine check 
interrupt request 

Set machine check 
interrupt request 

Set blast condition 

Set blast condition 

The machine check interrupt routine is executed if a machine 
check interrupt request was previously set. 

Transfer Error 

An active 'transfer error' line indicates to the 
attachment that the control processor is on the 
machine check level. 

MPXPO Data In 0-7 

(not) CBI Bits 1 and 2 Zero 

Command Bus In Bit 4 
_u_l_t_id_e~v~ic~e'--R~e~sp~o~n~s~e'-------·-----~OR 
Command Bus In Bit 5 

C02 

CBO 0 
CBO 1 
(not) CBO 2 
Port Instruction 
COF 
System Bus Out Bit 12 

System Bus Out Bit 13 

System Bus Out Bit 14 

System Bus Out Bit 15 

System Reset 

COF 

PO R or Reset Key 

G 

2 

4 
8 

16 

32 
64 

5-60 

s FL DBI/CBI Not Zero Chk 

PC556 

Sel 

FL 
45 

15, 14, 13, 12 s Enable Exw11ded Time-out 

85 
15, 14, 13, 12 

R 

f5, 14, n, 12 ~-
77 

Reset Port Checks 

PC516 
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Time-out Conditions 

If the addressed device is not on the system or 
if port data out (MPXPO bus out) contains bad 
parity, none of the devices answers the control 
out sequence. Port times out under these 
conditions. At the end of the time-out 
sequence, the time-out condition is written in 
the port checks register (not valid device 
assigned). A blast is sent from the port and 
clears all incoming data and control lines from 
the 1/0 adapters and causes a processor check. 

If the addressed device first responds with a 
'service in' line but fails to de-activate the 
'service in' line inside a specific time after 
receiving the 'service out' line, the port times 
out. This condition is written in the port status 
register and the port causes a blast condition, 
which clears all incoming data and control lines 
and causes a machine check interrupt. 

( ( ( ( ( ( ( ( c 
Ct6 

Time-out Counter Lr 
(not) Port Busy r-

~ ORJ 1 -
Reset Port Checks 
C12 

Time-out Clock r-..:..:.:..:.=-=~==----------1J 

'"'bl' 33FD Tlm•-o"' 1 ~~ 
ORP I 

Divide-by-
8 Counter 

'--1 C FF 

+1 Reg A 

R 
L..-- s FL 1/0 Time-out Check 

R 

PC504 

[
--.....R 

PC504 u-:- FL .... c .... o~F _______________ ,,__ ________ t-__ _J_, A Invalid Device Assgn 
.____ s 1-------------------.::.,_ 

-------mR 

Cycle Steal Latch ~ S FF Cycle Steal Check 
J oR,_.~~___,~-co r-~~~~~~~~~~~~~~~~ 

D~~is~k~X~f~e~r~T~im~e~------------+---t 
Machine Check Interrupt Latch c 

PC504 

(not) Valid Port Command ._______,-- Set Invalid Port Check 
1/0 Instruction _r A 1-------1---..iL...-----------------------'--'--'---'-= 
------------------~·r....__. -----. Invalid Port Latch 

(not) Any Port Instruction j ·· S FL 1-----------------------

~--R 

PC504 

( ( ( ( ( 
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Processor Check Halt 

An MPLF instruction (hex BEA3-processor 
check halt) is a control processor I I 0 
immediate instruction that stops the main 
storage proc.essor after turning on the Processor 
Check light under program control. Areas of 
control storage that are not used are loaded 
with MPLF instructions. If, because of an error, 
the system branches to one of these not-used 
locations, the processor check halt causes the 
system to stop with a processor check and the 
Processor Check light to come on. This 
processor check halt instruction is also used by 
the control storage program to cause the 
system to stop (software check halt) when the 
control storage program determines that, 
because of some error condition, the system 
cannot continue to run. 

., 
\ \ /~' ··~,,_ 

\__j \ . .__./ j \ ./ ,_ 
'-, 

"j 

System Reset ..---
-...:.~---------------1 A* (not) 4 Decode 
Go Latch 
Run~atch 

Machine Check Inter Lth 
---~-----~-----1C FF 
_ln_t_e~rp __ R_eq..:........to __ R_u_n_L_th ________ --1D 

System Reset _r-1] R 

Reset Mach Ck Int OR ------------------+--1 

T4-T6 Status 2 Load 

Status Sel 2 
Imm MOR Bits 12-15 

Wait Instruction 

(not) Status Card 2/1 

·" "'· 
'-. 

(not) 12 
13 

(not) 13 
14 
15 

DCD 

1/0 Service 
Request Lth 

..-----1'"--m s 

.__2 __ 1' R 
OR 

3 

FL 

Microinterrupt Ck Trigger 

1/0 Service Request Lth 

Check Halt 

r;____ Enable Interrupts Lth 
L_.2 S FL 1--..... -----------------'----

5 s 
______ .. 5 

--1---6-11 .r- R 
loR 

e-+--1--~ 

Enable Interrupts 
A 1---------------------------

Disable Checks 
Disable Checks 4 •. -· I 

I .____.Li): CL f..----1 -

PC404 

-"\ 

"' / ~ 

(' ''\ r-""\ \ :r -
' ' · .... / "~----/ "'-./ \ 

'-._,/ \-._ __ / 

5-62 

'\ ,,-- _/'~ 
/;;---,..,,. ('\ ,,,,,,.-~," 

\ ' 
; '0 '...._..) ~/ \__j '-. __ / "'--


