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Preface 

This publication is directed to the Customer Engineer 
assigned to maintain the IBM 3705-80 Communications 
Controller. He is assumed to be trained on either a System/ 
360, System/370, 4300 Processor, or 3031,3032,3033, or 
3081 Processor Complex and to have a teleprocessing 
background. 

This publication should be used to locate and replace failing 
field replaceable units within the controller. Pictures are 
combined with text to convey basic operational concepts. 
No attempt is made to provide detailed theory information. 
Each page contains one topic (although some topics may 
require more than one page). 

The CE should always begin at the "start" section of 
Volume I when trying to locate a failure. This section 
contains a flowchart that points to the correct part of 
the manual for locating the failure. 

The 3705-80 FETMM consists of three volumes which 
are identified by two form numbers. The volumes may 
be placed in separate binders for ease of use. 

Second Editio(l (January 1982) 

This edition has important changes. It obsoletes SY27-0209-0. A new section 
(Type 4 CAl in volume III provides information on the Type 4 Channel Adapter. 
Other changes and added information have a vertical line at the left side. 
The drawings and specifications contained herein shall not be reproduced in 
whole or in part without written permission. 

IBM has prepared this maintenance manual for the use of IBM customer engineers 
in the installation, maintenance, and repair, of the specific machines indicated. 
I BM makes no representations that it is suitable for any other purpose. 

The information in this manual is sometimes change. Any changes will be 
given in later editions or in Technical Newsletters. Ensure that you have the latest 
'edition and all Technical Newsletters before you use the manual. 

It is possible that this material may contain reference to, or information 
about, IBM products (machines and programs), programming, or services that 
are not announced in your country. Such references or information must not 
be construed to mean that IBM intends to announce such IBM products, 
programming, or services in your country. 

Manuals are not kept at the address that follows; make your request for IBM 
manuals to your IBM representative or to the IBM branch office for your area. 

If you have comments, write them on the form at the back of this manual. If the 
form has been removed, send your comments to IBM Corporation, Information 
Development, Department E02, PO Box 12195, Research Triangle Park, North 
Carolina U.S.A. 27709. IBM may use or distribute any of the information you 
supply in any way it believes appropriate without incurring any obligation 
whatever. You may, of course, continue to use the information you supply. 

© Copyright I nternational Business Machines Corporation 1981, 1982 
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Volume I (SY27-0208) contains comprehensive "how to 
fix information." Information is provided on: (1) main
tenance philosophy, (2) internal functional tests (lFTs), 
(3) diagnostic control module (DCM), (4) power map 
procedures, and (5) panel line test. The purpose of 
Volume I is to help the CE test the 3705-80, locate failing 
hardware components, and' repair and return the controller 
to the user as quickly as possible. Divider tabs provide 
quick access to the individual sections. 

Volume II (SY27-0209, part 1 of 2) contains an abbrevia
tion list, legend, a volume table of contents, introduction to 
the 3705-80, a description of the control panel switches 
and lights and procedures for using them, diagnostic aids, 
IPL, and the theory-maintenance sections on the central 
control unit, and storage. A composite index of both 
volumes is at the back of each volume. Divider tabs provide 
quick access to the individual sections. 

Volume III (SY27-0209, part 2 of 2) contains an abbrevia
tion list, legend, a volume table of contents, and the theory· 
maintenance sections on the type 1 channel adapter, the 
type 2 communication scanner, the line interface base, the 
line sets, the power system, the remote program loader 
(RPL), and the type 4 channel adapter. It also contains 
information on test tools and equipment, preventive main
tenance, and physical locations. A composite index of 
both volumes is at the back of each volume. Divider tabs 
provide quick access to the individual sections. 
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Prerequ isite Publication 
Introduction to the 3705-80 Communications 
Controller, GA27-3304. 

Related Publications 
IBM 3705-80 Communications Controller 

Principles of Operation, GC30·3074 
IBM 3704 and 3705 Communications Controllers 

Original Equipment Manufacturer's Information, 
GA27-3053 

IBM 3705-80 Parts Catalog, S131-0077 
System/360 Operating System Online Test Executive 

Program, GC28-5086 
DOS OL TEP SR L, GC24-5086 
System/360 and System/370 I/O Interface Channel to 

Control Unit Original Equipment Manufacturer's 
Information, GA22-6974 

Guide to Using the IBM 3705 Communications Controller 
Control Panel, GA27-3087 

SUMMARY OF CHANGES FOR SY27-0209·1 

This revision contains: 

• a new section (Type 4 CAl in Volume III that provides infor
mation on the Type 4 Channel Adapter. 

• new pages and updated information on existing pages in 
Volumes II and III to integrate Type 4 CA information. 

• minor updates to the Power Section (D pages) of Volume II. 
• other minor editorial changes and clarifications. 
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Abbreviations 

A 
AA 
ABAR 
ABO 
ac 
ACO 
ACF/NCP/ 
VS 
ACR 
ACU 
adr 
AEO 
AHR 
AlD 
AlU 
AMP 
APAR 
AR 
ARI 
B 
BAl 
BAlR 
BAR 
BB 
BC 
BCB 
BCC 
BCl 
BCT 
BO 
BP 
bps 
BSC 
BSM 
BZl 
CA 
CACHKR 
CACR 
CADB 
CAMR' 
CASNSR 
CASTR 
CB 
CBAR 
CCB 
CCR 
CCT 
GCU 
CD 
CDS 
CE 
chan 
char 
CHR 

And circuit or ampere 
automatic answering 
attachment buffer address register 
adapter bus out (register) 
alternating current 
automatic call originate 
Advanced Communications Function for 
Network Control Program/Virtual Storage 
abandm call and retry 
automatic calling unit 
address 
automatic equalizer 
add halfword register (instruction) 
automated logic diagram 
arithmetic logic unit 
amplifier 
authorized program analysis report 
add register (instruction) 
add register immediate (instruction) 
branch (instruction) 
branch and link (instruction) 
branch and link register (instruction) 
buffer address register 
branch on bit (instruction) 
bit clock 
bit control block 
bit clock control 
branch on C latch (instruction) 
bran.ch on count (instruction) 
bus out 
break point 
bit per second 
binary synchronous communication 
bridge storage module 
branch on Z latch (instruction) 
channel adapter 
channel adapter check register 
channel adapter control register 
channel adapter data buffer 
channel adapter mode register 
channel adapter sense register 
channel adapter status register 
circuit breaker 
CSB buffer address register 
character control blQck 
compare character register (instruction) 
coupler cut through (modem) 
central control unit 
carrier detect 
configuration data set 
Channel End (status) . 
channel 
character 
compare halfword register (instruction) 

( 

ck 
clk 
cm 
CMDR 
CMND 
com 
COS 
CP 
CPU 
CR 
CRC 
CRI 
CRO 
CS 
CSAR 
CSB 
CSCD 
CSMC 
ctrl 
CTS 
CUE 
CW 
CWAR 
CWCNTR 
DAA 
DA 
dB 
DBAR 
dc 
DCE 
DCM 
DCR 
DE 
DET 
diag 
dist 
DlO 
DOS 
DPR 
DR 

DCS 
DSR 
DT 
DTE 
DTR 
EC 
E.B 
ECP 
EIA 
enbl 
EON 
EPO 

( 

check 
clock 
centimeter 

{ 

channel adapter command register 
command 
common 
Call Originate Status 
circuit protector 
central processing <unit 
compare register (instruction) 
cyclic redundancy check 
compare register immediate (instruction) 
Call Request 
cycle steal 
cycle steal address register 
communication scanner base 
clear to send, carrier detect 
cycle steal message counter 
control 
Clear To Send 
Control Unit End (status) 
control word 
control word address register 
control word byte count register 
data access arrangement 
data modem ready 
de:cibel 
diagnostic buffer address register 
direct current 
data circuit-terminating equipment 
diagnostic control monitor 
data channel ready 
Device End (status) 
detector 
diagnostic 
distance 
data line occupied 
Disk Operating System 
digit present 
display register or 

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

ESC 
EXT 
FCS 
FET 
FETOM 
FF 
Fl 
FRU 
GB 
gnd 
grp 
hex 
Hlfwd 
horz 
HS 
Hz 
I 
IAR 
IC 
ICS 
ICT 
ICW 
1FT 
IN 
INCWAR 
Init 
int 
intf 
I/O 
IPl 
IR 

irpt 

ISACR 
l 
lA 
lAR 
LCD 
lCOR 

lCR 
lED 
lGF 
lH 
lHOR 

lHR 
UB 
lim 
lOR 
lOSC 
lR 
lRI 
lS or Is 
It 
l1 

{ 

emulation subchannel 
external 
final control sequence 
field effect transistor'modem card 
Field Engineering Theory of Operation Manual 
flip flop 
flip latch 
field replaceable unit 
ground bus 
ground 
group 
hexadecimal 
halfword 
horizontal 
heat sink 
Hertz 
instruction (cycle) 
instruction address register 
insert character (instruction) 
initial control sequence 
insert character and count (instruction) 
interface control word 
internal functional test 
input (instruction) 
inbound control word address register 
initial 
internal 
interface 
input/output 
initial program load 
interrupt remember 

interrupt 

initial selection address and command register 
load (instruction) 
load address (instruction) 
lagging address register 
line code definer 
load character with offset register 

(instruction) 
load character register (instruction) 
light emitting diode 
leading graphics flag 
load halfword (instruction) 
load halfword with offset register (instruction) 

load halfword register (instruction) 
line interface base 
limiter 
load with offset register (instruction) 
last oscillator sample condition 
load register (instruction) 
load register immediate (instruction) 
local store 
latch 
level 1 

(, 

l2 
l3 
l4 
l5 
mA 
MemTB 
modem 
ms/divn 
MST 
mV 
NB 
N/C 
NCP 
NCR 
NHR 
N/O 
NH 
NRI 
NRZI 
ns 
NSC 
OBR 
O/C 
OCR 
OE 
OH 
OHR 
OlT 
OlTEP 
OlTUB 
OlTSEP 
op 
op reg 
OR 
ORI 
OS 
OSC 
OUT 
OUTCWAR 
OVRN 
O/V 
P 
PC 
PCF 
PCI 
PDF 
PEP 
PG 
pgm 
PH 
PND 
PIN 
POR 
pas 

level 2 
level 3 
level 4 
level 5 
milliampere 
memory terminal board 
modulator/demodulator 
milliseconds per division 
monolithic system technology 
millivolt 
Digit Signal 
normally closed 
network control program 
and character register (instruction) 
and halfword register (instruction) 
normally open 
and register (instruction) 
and register immediate (instruction) 
non-return-to-zero inverted 
nanoseconds 
native subchannel 
outboard recorder 
overcurrent 
or character register (instruction) 
exclusive or 
off hook (modem) 
or halfword register (instruction) 
on line test 
on line test executive program 
on line test library 
on line test standalone executiv.e program 
operation 
operation register 
or register (instruction) 
or register immediate (instruction) 
Operating System 
oscillator 
output (instruction) 
outbound control word address register 
overrun 
overvoltage 
parity 
parity check 
primary control field 
program controlled interrupt 
parallel data field 
partitioned emulation prog~amming 
parity generation 
program 
polarity hold 
Present Next Digit 
part number 
power on reset 
position 
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POSC 
pot 
p-p 

PPB 
PUT 
PWI 
R 
rcv 
rd 
rdy 
RE 
ref 
reg 
regen 
req 
RI 

RLSO 
RMS 
ROS 
RPL 
RR 
RS 
RSA 

RT 

RTS 
rly 
SAR 
SCF 
SCR 

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

.J' 

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

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

(instructions) 
register branch or register and branch 

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

subtract character register (instruction) 
silicon controlled rectifier indicator driver 
serial data field 
synchronous data link control 
storage data register 
second 
selection 
separator (ACO only) 
sequence 
signal ground 
switch hook (modem) 
subtract halfword register (instruction) 
signal 
start I/O 
standard modular system 
subtract register (instruction} 
subtract register immediate (instruction) 
Systems Reference Library 
start/stop 
store -(instruction) 
store character (instruction) 
store character and count (instruction) 
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STH 
stk 
svc 
sw 
SYN 
sync 
TAR 
TB 
TIC 
tr 
TRM 
TSL 
T2 
T3 
T4 
UC 
UE 
V 
V/divn 
wd 
wr 
XCR 
xfer 
xfmr 
XHR 
xmt 
XR 
XRI 
2W 

4W 

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

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

but actual duplex depends on the line set 
type and telephone company equipment). 
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Legend 
(Part 1 of 2) 
1. Logic Diagrams 

(Register Name) 
o 

T 

('71 
,..;,,> 

Counter Name 
Carry I 2 I 1 I - 3 

(" 
, ,~) 

15 

0 

-.... T 

ALU 

\~co'::.. / 

(0 

+1* 

*+ for u p 
own - for d 

Input Values Output Values 

( f'\ 
. ~ < ( (' 

Register 

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

Counter 

ALU 

Compare 

Decode 

The active output is the output whose 
output value-equals the sum of the 
active input values. 

( (, (. 
,."' 

(, .. 

Set 

Reset 

Data PH 

Control 

Clear 

Input 

1 
Write ---X 

Address 

Input 

Address 

Write 

-'-
~ LOCAL 

'1 =:S::::;TO;::RE:::::: 

I 
Output 

(, 

Active 
when set 

Active 
when reset 

Output 

Output 
Inverted 

Output 

(' 
- .----~----.-. 
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Flip Latch 

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

Polarity Hold 

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

Local Store 

( 

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

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

MREG 

See Local Store 

(; ( ( .... 

Specified delays 

~I ( (' (. ("' 

AND 

OR 

AND Current Driver 

Amplifier 

Exclusive OR 

Oscillator 

Negatar (Inverter) 

Time Delay 

An input pulse starts the time delay. 
Each output pulse has the same dura
tion as the input pulse but is delayed 
by the specified amount. 
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Legend 
(Part 2 of 2) 

1 

~ 
l ~ 

I 
Gate-X 

1 

Line name (1) 

, 
i 

: 

Parity Check 

ParitY check on the data bus 

Parity Generate 

ParitY generated on the deta bus 

Multiple Line Transfer 

Gated Bus 

Gate must be 
active for data 
to flO\l\l on bus. 

Test Point 

Signal that may be scoped. 

Line name (2) 

,Above symbol indicates change in line name. 

t<' " 
,.g. 
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2. Flowcharts 
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Terminal 

Indicates the beginning or end of the event. 

Process 

Indicates a major function or event. 

Annotation 

!3ives descriptive comment or explanatOry 
riote. 

Decision 

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

Input-Output 

CCU executes the control program 
input/output instructions. 

Hardware Process 

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

(l"'·'-.,,\ 
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3. Timing Charts 

8 (Not) 4 Numerals at the beginning and end 
of the bar identify the signa"s) 
(also on the same chartl that activate 
and deactivate this line. '(Notl' with 
the number Indicates that lack of the 
signal conditions the line. 

~""" __ --Ix.:--t t Register, bus, 'or local store content 

4. General 

"0" 

~ 
1-234 

changes' value attnese points. 

On-page Connector 

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

Off-page Connector 

Indicates a connection between diagrams located 
on separate pages. The location of the correspond
ingly-lettered symbol is shown adjacent the symbol. 
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CONTENTS-VOLUME 2 

INTRODUCTION TO THE 3705-80 MACHINE CYCLE PRIORITIES 6-070 Output X'71' Display Register 1 6-S70 

INTRODUCTION TO THE 3705-S0 0-000 
PROGRAM LEVEL PRIORITIES Output X'72' Display Register 2 6-S70 

3705-80 DATA FLOW 0-010 
AND INTERRUPTS 6-0S0 Output X'73' Set Key (Storage 

3705-80 DATA FLOW-WITH 
DATA OPERATION CONTROLS 6-100 Protect) 6-SS0 

TYPE 1 CA 0-010 LOCAL STORE REGISTER Output X'77' Miscellaneous 

3705-80 DATA FLOW-WITH CONTROLS 6-110 Controls 6-900 

TYPE 4 CA 0-030 CYCLE STEAL IN (TYPE Output X'7S' Force CC Checks 6-920 

4CA) 6-120 Output X'79' Utility 6-930 
CONTROL PANEL CYCLE STEAL OUT (TYPE Output X'7C' Set PCI L3 6-940 

CONTROL PANEL LAYOUT 1-000 4CA) 6-140 Output X'7D' Set PCI L4 6-940 

DISPLAY A 1-010 INSTRUCTION DECODING 6-150 Output X'7E' Set Mask Bits 6-940 

Display A Check Lights 1-010 REGISTER IMMEDIATE Output X'7F' Reset Mask Bits 6-950 

Display A Status Lights 1-010 INSTRUCTIONS 6-160 IPL 6-960 

DISPLAY B 1-020 REGISTER TO REGISTER IPL Data Flow 6-970 

Display B Status Lights 1-020 INSTRUCTIONS 6-190 ERROR CHECKING 6-9S0 
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CONTROL PANEL SWITCHES AND INSTRUCTIONS 6-270 STORAGE 

LIGHTS 1-030 REGISTER AND STORAGE WITH STORAGE MAINTENANCE AND 

CONTROL PANEL PROCEDURES 1-120 ADDITION INSTRUCTIONS 6-470 PHYSICAL LOCATIONS 7-200 

CONTROL PANEL TEST OF THE REGISTER AND IMMEDIATE STORAGE BOARD LAYOUT 

CCU DATA PATH 1-170 ADDRESS INSTRUCTIONS 6-560 (01A-B2) 7-210 

Part 1. Basic Control and REGISTER BRANCH OR STORAGE DATA FLOW 7-220 

Data Flow 1.-170 REGISTER AND BRANCH STORAGE MAINTENANCE 

Part 2. Miscellaneous Controls 1-1S0 INSTRUCTIONS 6-630 PROCEDURE 7-260 
Part 3. CCU Data Bits-Card REGISTER AND EXTERNAL MAINTENANCE PROCEDURE-

Locations 1-190 REGISTER INSTRUCTIONS 6-700 INTERMITTENT STORAGE 

DIAGNOSTIC AIDS CCUINPUTINSTRUCTIONS 6-770 ADDRESS ERRORS 7-290 

Scope Points and Jumper Input X'OO' to X'l F' 
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Test Blocks 1-300 Installed 6-770 
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Adapter 2-000 Input X'73' Insert Key 6-S00 

N-ROS Test 2-120 Input X'74' Lagging Address 

CENTRAL CONTROL UNIT 
Register 6-S00 

Input X'76' Adapter Levell 
CENTRAL CONTROL UNIT 6-000 Interrupt Requests 6-S10 
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CCU DATA FLOW 6-020 3 Interrupt Requests 6-S20 
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CONTENTS - VOLUME 2 VII 



o c 

CE SAFETY PRACTICES 

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

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

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

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

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

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

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

correctly and proper capacity, insulated probes are 
used. 

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

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

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

eyes. REMEMBER, THEY ARE YOUR EYES. 

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

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

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

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

muscles-this takes strain, ,off back muscles. Do not 
lift any equipment or parts weighing over 60 pounds. 

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

12. Each Customer Engineer is responsible to be certain 
that no action On his p'art renders product unsafe or 
exposes hazards to customer personnel. 

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

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

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

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

17. Wl;len using stroboscope-do not touch ANYTHING
it may be moving. 

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

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

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

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

KNOWING SAFETY RULES IS.NOTENOUGH 
AN UNSAFE ACT WILL INEVITABLY LEAD TO AN ACCIDENT 

USE GOOD JUDGMENT - ELIMINATE UNSAFE ACTS 

Artificial Respiration 
GENERAL CONSIDERATIONS 

1. start Immediately, Seconds Count 
Do not move victim unless absolutely 
necessary to remove from danger. Do 
not wait or look for help or stop to 
loosen clothing, warm the victim or 
apply sti'mulants. 

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

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

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

5., Call a Doctor • 
Have some'one su'mmon medical aid. 

6. Don't Give Up 
Continue without interruption until 
victim is breathing withOut help or 
IS certainly dead. 

Rescue Breathing for Adults 
Victim on His Back Immediately 

1. Clear throat of water, tood, or for
eign matter. 

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

air passage, 

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

5. Blow until you see chest rise. 
S. Remove your lipS an,d ,allow lungs 

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

of throat obstruction. 
B. Repeat mouth to mouth breathings 

10-20 times a minute. 

Continue rescue breathing until he 
breathes for hi mself. 

NO 

229'1264-1 

Thumb and 
finger positions 

Final mouth 
to mouth 
position 

" 

Reprint Courtesy Mine Safety Appliances 

" 
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CE SAFETY PRACTICES VIII 

LOCATION OF LOGIC PAGES BY VOLUME NUMBER 

Volume Logic Pages Contents 

41 YZ Power supply-installation instruction 
42 AA-CV CCU 

A42 CW-CZ ROS-Type 2 attachment base-CCU 
43 DF-DZ CCU 
44 MM Storage 
45 TA-TB Type 2 scanner 
46 VA LI B-reference material 
47 VB LI B-line sets 1, 2,3,4, 5,8, and 9 
48 RA-RS Type 1 channel adapter 

A48 PA-PS Type 4 channel adapter 
49 GA-GC Remote Program Loader Diskette Controller 
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Introduction to the 3105·80 

The IBM 3705-BO Communications Controller is a trans
mission control unit with processing capabilities. Its 
functions are controlled by a program that resides in 
controller storage. 

The 3705 is available in 4 models, based on the maxi
mum line-attachment capability_ (The actual number of 
lines that the 3705-80 can support depends upon such 
factors as line speed and the throughput capability of the 
control program.) 

3705-80 contains a central control unit, a control panel, 
256K of storage, a channel adapter, a communication 
scanner, and line interface bases and line sets. 

Refer to the Introduction to the IBM 3705-80 Communi
cations Controller, GA27-3304 for more introductory 
information. 

CENTRAL CONTROL UNIT 

(".' 

The central control unit (CCU) contains the circuits and 
data flow paths necessary to execute the 3705-80 instruc
tion set and to control 3705-80 storage and the attached 
adapters. The CCU operates under control of the 3705-80 
control program. 

CONTROL PANEL 
The co~trol panel contains the switches and lights necessary 
to control many 3705-80 functions manually. The control 
panel provides such functions as the ability to store and 
display information in storage and registers, the control 
and indication of power, the indication of status and error 
information, and operator and diagnostic controls. 

STORAGE 
The 3705-80 contains 256K bytes of storage only. 
This storage features automatic single-bit error correction, 
double-bit error detection, and a 1.0 microsecond cycle 
time. A storage protection mechanism in the CCU makes 
it possible to protect the contents of storage. 

( (~ ('~' C, (- (- (~ 
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TYPE 1 CHANNEL ADAPTER 
The type 1 channel adapter (type 1 CA) provides attach
ment to an IBM System/360, System/370, 4300 Processor, 
or a 3031, 3032, 3033, or 3081 Processor Complex byte
multiplexer channel. The type 1 CA requires intervention 
from the 3705-80 control program for each data transfer. 

TYPE 2 COMMUNICATION SCANNER 
The type 2 communication scanner provides the interface 
between the line interface bases and the central control 
unit. The scanner monitors the communication line for 
service requests. 

The type 2 communication scanner hardware assembles 
and disassembles characters_ It interrupts the control 
program only when an entire character is ready for trans
fer to or from a I ine. The type 2 scanner can handle lines 
at speeds up to 57,600 bps. The 3705-80 contains a single 
type 2 scanner only. 

LINE INTERFACE BASES 
Line interface bases (LlBs) attach the lines to the 3705-80. 
The single available LIB type handles requirements for 
different types of line terminations. Depending upon the 
line termination, as many as 8 lines can be attached through 
one LIB. The number of installed LlBs depends on the 
model. A maximum of two LI Bs can be installed in the 
3705-80. 

BASIC LINE ATTACHMENT SEGMENT AND LINE SETS 
Lines are attached to LlBs through basic line attachment 
segments ancfline sets. Depending upon the type of line 
termination, either one or two lines can be attached to one 
basic line attachment segment or line set. 

{ ('- (' (/ (' (C ( (~' 
',. 

REMOTE PROGRAM LOADER 
A 3705-80, used only as a remote communications con
troller, requires a remote, program loader instead of a 
channel adapter. The remote program loader consists of 
an ROS bootstrap program, a diskette, a diskette drive, 
and a diskette controller. It is used to load a control pro
gram from a local 3705-80 to a remote 3705-80 via an 
SDLC communication facility. Internal functional tests 
for the remote 3705 reside on the diskette. 

In addition to the RPL feature, the 3705-80 can contain a 
channel adapter. With both features installed, internal 
function tests (I FTs) can be run using either the channel 
or the RPL feature. 

For a 3705-80 containing an RPL feature only (no chan
nels), all I FTs are contained on the diskette. 

TYPE 4 CHANNEL ADAPTER 
The type 4 channel adapter (type 4 CA) is a modified 
type 1 CA that enables the control program to transfer 
across the channel interface: multi byte bursts of up to 
32 bytes in extended buffer mode With program inter
vention required only before and after each burst. A 
plugging option allows the burst to be subdivided into 
groups of 4,8, or 16 bytes with the type 4 CA discon
necting from the channel interface and reconnecting for 
each group to allow other channel activity to occur. The 
Type 4 CA can also transfer data by cycle steal under 
program control. 
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3705·80 DATA FLOW - WITH TYPE 1 CA 
(PART 1 OF 2) 

Refer to page 0-020 for description 

TYPE 1 CHANNEL ADAPTER 

r- Channel Bus Out r.:===-====-'====c::c::u=::o=u=t :::I3:::US:::(::T=w:::o=d::a:::ta::c:::h:::a::ra:::c::te=rs:::)::l 

I 
I 
I 

__ .&.._..-_.....lIX'--O_u_.pu. X·64·. X'''' 1 
Data Buffer I Character 1 I Character 2 

Character 3 I Character 4 

r-----L Input X'64', '65' 

rzL~ZZ2lf I II 

'. HoSt 

C 
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A 
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N 
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L 

L 

Channel Bus In tG=::::::::::::::::::::::::::::::==..t1ID 
One character 

Note: For a 3705-80 with a remote program loader 
6-965 for the rem"ote IPL sequence. 
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CCU In Bus 
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B Register Register 

I • 
~ ALU ) 
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General Register 

I II 

CCU In Bus 
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IJ 

II 

CCU 
Storage 

• 

0 (i \.... ~ 0 . , 

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

Notes: 

3705-80 OAT A FLOW....; WITH TYPE 1 CA 
(PART 1 OF 2) 

0-010 

.. _ .. TYPE 2 COMMUNICATION SCANNER 

ccu I Outbus to Adapter - -, 

1. During a transmit operation, the character in the PDF is trans· 
ferred to the SDF as the last bit of the previous character is 
being transferred from the SDF. 

I 
I 
I 
I 
I 

X Output X'44' 
til I 

I 
2. During a receive operation, the character in the SDF is trans· 

ferred to the PDF as the last bit of the character is received. 

Output Register 

."~ D ... " '0 "'".,." 'Mm I 
,....---~ fJ I 

ICW Note 1 Note 2 
Local ~ 

.. O~ <i4 d I LINE INTERFACE BASE 

I roo'ro, 00':- 1 I 
Xmt Send 
Buf· To/From 

I PDF 

Data is in~~i.~r~~tr~l~:::~::>· I character ::~:~:r::'" I 
fer I Commun' I' 

form :~, .. cation 
Facilities 

I 
I 

(CSB Data Out 7) I I 
Data is in 
serialized bit form B Data Reg 

I Data In 5 

../ 
Line S et 

M 

I 
0 A.. "> 0 
E 
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M 

I Receive 

I ICW Input Reg. 

I r '0,,"' X'44' 

r.==== X======::::=J . '_ .. _----

0 0 ,0 0 0 .. , 0 "1, 0 

~====~=X======~ 
Rcv 
Buf· 
fer 

X 
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L- __ .J 
Note: The data is transmitted or received one bit at a time 
through the Line Interface Base. The line 'bit service request' 
must be active • 

Legend 
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Receive Data Flow 

1Ii •••••••••• _ Common Data Flow 
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3705-80 DATA FLOW - WITH TYPE 1 CA 
(PART 2 OF 2) 
THESE DESCRIPTIONS REFER TO PAGE 0-010 

High Level Data Flow From the Host Processor 
to the Communication Facilities (Transmit) 

(' 

o The channel adapter issues a request for service to the 
channel to transfer data into its data buffer. 

fJ An Input X'64' gates data characters 1 and 2 to the 
CCU In Bus. An Input X'65' gates data characters 
3 and 4 to the CCU In Bus. 

II The two data characters are stored in the general 
register specified by the input instruction. 

The control program places the data to be sent to 
the scanner in the bytes of a general register. 

II An Output X'44' gates the data character from byte 1 
of the general register through CCU logic to the 'out· 
put register'. The Output X'44' places the data char· 
acter in bit positions 8-15 (parallel data field bits 
0-7) of the ICW (interface control word) previously 
selected by the control program. Scanner hardware 
transfers the data character from the 'parallel data 
field' to the 'serial data field' where the character is 
serial ized. 

II When the scanner addresses the line and the line's 'bit 
service reqliest' is active, the serialized bit is buffered 
in the 'send data' latch of the line set's B register. The 
strobe, controlled by the transmit oscillator or the 
modem transmit clock, gates the bit to the transmit 
buffer where it is sent to the communication facility. 

High Level Data Flow From the Communication 
Facilities to the Host Processor (Receive) 

iii The line set strobes the received bit into its receive 
buffer. 

When the type 2 scanner addresses this line interface 
and 'bit service request' is active, the scanner gates the 
received data bit (data in 5) to the 'received data' 
latch. 

( ( " 

. c.' ~ C: (. (~ 

fJ The type 2 scanner assembles the received bits into a 
character in the ICW 'serial data field' for that line 
interface. The scanner then transfers the character to 
the ICW 'parallel data field'. When the CCU accepts 
the scanner character service interrupt, the scanner 
gates the character to t~e ICW 'input register'. 

II An Input X'44' gates the character from the ICW 
'input' register to the general register specified by 
the input instruction. 

The control program must prepare the data now in 
main storage for use by the channel adapter. 

The control program places the next two data char· 
acters to be transferred to the type 1 channel adapter 
in a general register. 

II An Output X'64' gates data character 1 and 2 out of 
the general register, through CCU logic, onto the CCU 
Out Bus to the CA 'data buffers'. An Output X'65' 
gates data characters 3 and 4. 

1m The channel adapter issues a service request to trans
fer data characters to the Channel Bus In. The data 
characters are transferred one character at a time. 

( (- (--

3705-80 DATA FLOW - WITH TYPE 1 CA 
(PART 2 OF 21 
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3705-80 DATA FLOW - WITH TYPE 4 CA 0-030 
'. (PART 1 OF 2) 

3705-80 DATA FLOW - WITH TYPE 4 CA 
(PART 1 OF 2) 

Notes: 

TYPE 4 CHANNEL ADAPTER ---
Outbus Reg 

-----, 1. During a transmit operation, the character in the PDF is trans
ferred to the SDF as the last bit of the previous character is 
being transferred from the SDF. 

.. _ .. TYPE 2 COMMUNICATION SCANNER 

f- .... • CCU Outbus I Outbus to Adapter - -, 

2. During a receive operation, the character in the SDF is trans
ferred to the PDF as the last bit of the character is received. 
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3705-80 DATA FLOW WITH TYPE 4 CA 
(PART 2 OF 2) 
THESE DESCRIPTIONS REFER TO PAGE 0-030 

High Level Data Flow From the Host Processor 
to the Communication Facilities (Transmit) 

D After the type 4 CA responds to a Write type com-
mand, the CA issues a request for service to the 
channel to transfer data to the CA data buffer. 

<," 

fJ • Type 1 CA mode - An Input X'64' gates data char· 
acters 1 and 2 to the CCU In Bus. An Input X'65' 
gates data characters 3 and 4 to the CCU In Bus. 

• EB mode - The data characters are loaded into the 
32 character extended-buffer local store. The CA4 
sets data characters 1 and 2 into the In register with 
an Input X'6C' - the remaining 30 with Input 
X'6D'. Input X'6D's gate two data characters to 
the CCUlnbus. 

• CS mode - Two data characters are loaded in the 
two character CS buffer register in the EB local 
store. Cycle steal timings gate the two data char
acters to the I n register then to the CCU I n Bus. 

II. Type 1 CA mode - The two data characters are 
stored in the general register specified by the Input 
instruction. 

• EB mode - Same as for type 1 CA mode. 
• CS mode - The cycle steal operation gates the two 

data characters through CCU logic to storage. 

II An Output X'44' gates the data character from byte 1 
of the general register through CCU logic to the 'out
put register'. The Output X'44' places the data char
acter in bitpositions8-15 (parallel data field bits 0-7) 
of the ICW (interface control word) previously selected 
by the control program. Scanner hardware transfers 
the data character from the 'parallel data field' to the 
'serial data field' where the character is serialized. 

II When the scanner addresses the line and the line's 'bit 
service request' is active, the serialized bit is buffered 
in the 'send data' latch of the line set's B register. The 
strobe, controlled by the transmit oscillator or the 
modem transmit clock, gates the bit to the transmit 
buffer where it is sent to the communication facility. 
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High Level Data Flow From the Communication 
Facilities to the Host Processor (Receive) 

II The line set strobes the received bit into its receive 
buffer. 

When the type 2 scanner addresses this line interface 
and 'bit service request' is active, the scanner gates the 
received data bit (data in 5) to the 'received data' latch. 

IJ The type 2 scanner assembles the received bits into a 
character in the ICW 'serial data field' for that line 
interface. The scanner then transfers the character to 
the ICW 'parallel data field'. When the CCU accepts 
the scanner character service interrupt, the scanner 
gates the character to the ICW 'input register'. 

II The control program must prepare the data now in 
main storage for use by the type 4 CA depending on 
the CA mode. 
• Type 1 CA mode - the control program places the 

next two data characters to be transferred to the 
channel adapter in a general register. 

• EB mode - Same as for type 1 CA mode. 
• CS mode - The control program places the received 

data characters into appropriate areas of main stor
age for subsequent cycle'steal operations and sets up 
the CA to transfer the data to the channel. 

D. Type 1 CA mode - An Output X'64' gates data 
characters 1 and 2 from the general register, through 
CCU logic, onto the CCU Out Bus through the out
bus register to the CA 'data buffers'. An Output 
X'65' gates data characters 3 and 4. 

• EB mode - An Output X'6D' gates data char
acters 1 and 2 from the general register, through 
CCU logic, onto the CCU Out Bus to set the outbus 
register. The CA then loads the data into the EB 
local store where 32 data characters can be buffered. 

• CS mode - A cycle-steal operation gates two data 
characters through CCU logic onto the CCU Out 
Bus, through the outbus register to the CS buffer 
register in the EB local store. 

1m After the type 4 CA responds to a Read type com
mand, the CA issues a service request to the channel to 
transfer data characters to the channel Bus In. The 
data characters are transferred one character at a time. 

~----.. ---
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Control Panel Layout 

Disable. 
Panel 
Enable. 

Unit Protection 
Feature 

See 1-030 • 

MODE SELECT 

PROCESS 

ADDRESS COMPAREQ). •.• ADDRESS COMPARE INtERRUPT PROGRAM STOP 

! • INSTRUCTION 
STEP 

See 1-040 

CHAN 1 
POWER STORE @ 

INTF A COMPARE g 
ENABLED CHECK LOAD 

See 1-050 ___ • -. 
ENBL A ~ PANEL 0 DISBL 1 . ACTIVE CHECK 
ENBL B 

• CHAN 1 1 ~ 
C;C. 

INTF B TEST CHECK 
ENABLED RESET 

See 1-060 ___ 11111!!!!!!!!1 ______ ... _ • 

7 

DODD 

• 
GD SET 

ADDRESS 
DISPLAY 

These sWitches are not installed on a 3705-80 with a remote 
program loader only. 

( 

t 
See 1-070 
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BYTE X 

BYTE )( 

BYTE 
)( 

4 5 6 7 

(Q)©©(Q) 

c· ( 

BYTE{) 

o 

BYTE BYTE INDATA SAR 
o 1 

CC CHECKS 

BYTE 0 

o 2 

©©©© 

DISPLAY A 

4 5 

SDR DP 
REG 

CLOCK PROG 
L1 , 

DISPLAY B 

( 

BYTE 1 I 

o 6 7 
.-See 1-010 

©©©© 
L CYCLE.I L CLOCK .I 

TIME TIME 

CS , 
CYCLE CYcLE 

BYTE 1 

o 2 5 6 
.-See 1-020 

©©©© 
.. DDRESS 
COMPARE 

ADAPTER INIOUT AOORESS PROT£CT INVAUD 
OP 

C z PROG PROG PROG PROG 
LEV1 LEV2 LEVJ LEV4 CHECK CHECK E)(CEPT CHECK 

L 'PL .. 
PHASE LACTlVE.I 

LEVEL 'ENTERED INTERRUPT LEVELl 

DISPLAY/FUNCTION SELECT 

STATUS 

TARIoOP • STORAGE 

REGISTER(Q). ADDRESS 

FUNCT ION 6. • ~~~~~~: 

FUNCTION 5 • • FUNCTION 1 

FUNCTION 4 • • FUNCTION 2 • FUNCTION J 

DIAGNOSTIC CONTROL 

PROCESS 

..... ~~~~~SS~~(Q)P. • ~i~;K CHECK 
CONTROL . 

.... ~~;~~~~P. 

• ~~~~~~iTERN 
SINGLE ADDRESS. .• SINGLE AOORES.S 
SCAN • TEST PATTERN 

+-See 1-110 

STORAGE 
SCAN 

•••••••• DISPLAY REG 1 .2 ....... .. • ••••••• _STORAGE TEST _ ........ . 

REGISTER ADDRESS 

r-:::l 
~ 

STORAGE ADDRESS/REGISTER DATA 

STORAGE DATA 

HARD 

D 
LOCAL ~ POWER 
REMOTE g 

.REGISTER ADDRESS 

r-=l 
~ 

PROGRAM 
DISPLAY STOP TEST WAIT M©"5t G co CO CO COt INTERRUPT 

lSee 1-080 See 1-090 

+-See-1-100 
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DISPLAY A 

Display A Check Lights 
The DISPLAY/FUNCTION SELECT switch must be in 
STATUS to display check conditions in display A. 
• Any of the following turn off the display A check 

lights if additional checks are not detected: 
a. Pressing the CC CHECK RESET pushbutton. 
b. Pressing the RESET pushbutton. 
c. Executing an Output X'77' instruction with bit 

0.1 on in the general register designated by the R 
field of the instruction (when in bypass tc check 
stop mode). 

d. Executing an Output X'77' instruction from the con
trol panel by storing a "1" in bit 0.1 of external 
register X'77'.(See 1-140.) (The 3705-80 must be 
in program stop mode.) 

Byte X, 0, and 1 

7 o • Turned on by the 
GCU (Central Con
trol Unit) check reg
ister when a parity 
check occurs in the 
data path. If one or 

BYTE 
X 

Indata 
2 

INDATA 

SAR 

3 

SAR 

SOR 
4 

SDR 

0. u! 

BYTE BYTE 
o 1 

more of the BYTE lights are on, but no other 
CC CHECK light is on, the parity check is in 
the ALU (arithmetic logic unit), the A r~gister, 
the B register, or the Z register. 

Note: If the IPL is not successfully completed, 
the local store registers can cause a parity check 
because they are not initialized. 

• Turned on when the CCU d:etects a parity 
error on the 'indata' bus. 

The'ElYTE X, BYTE 0, and/or BYTE 1 CHECK 
light and the CC CHECK Hght also come on. 

• Turned on wnen a SAR (storage address 
register) parity check occurs. 

The BYTE X, BYTE 0, and/or BYTE 1 CHECK 
light and the CC CHECK light also come on. 

• Turned on when an SDR (storage data 
register) parity check occurs. 

The BYTE 0 and/or BYTE 1 CHECK light and 
the CC CHECK light also come on. 

I) 
~' () ~i 0 r~ 

~y 
0 
0 0 0 -' 

D1SPL,AtV'A 

BYTE X BYTE 0 : :: .. r 
4 5 6 7 o 2 3 4 5 6 7 0 f 2 3 

BYTE BYTE INDATA SAR SDR CLOCK PROG 

• L11 
............................ CC CHECKS ..................... . 

BYTE 
X 

OP 
REG o 1 

CS I 
CYCLE CYCLE 

OpReg 
5 

OP 
REG 

Clock 
6 

CLOCK 

Prog L1 
7 

PROG L1 

• Turned on when an OP (operation) register 
parity check occurs. 

The BYTE 0 and/or BYTE 1 CHECK light 
and the CC CHECK light also come on. 

• Turned on when a CCU or CS (communi
cation scanner) support feature clock 
check occurs. 

• Turned on when in program levell, and one 
of the following occurs, causing a CC check. 
a. In/out check 
b. Protect check 
c. Invalid op check 

If anyone of these occurs in program levell, 
it causes a CC check. 

Display A Status Lights 

CS Cycle 

2 

CS 
CYCLE 

The DISPLAY/FUNCTION SELECT switch 
must be in STATUS to display status condi
tions in display A. 

• Turned on at TO of A time during a cycle 
steal cycle. 

• Turned off after T3 of D time if no other 
cycle steal is to· follow immediately. 

I Cycle 
3 

I 
CYCLE 

Cycle Time 

4 5 

• Turned on at TO of A time dUJingi8: cO,ntrol 
panel function cycle steal cycle. 

• Turned off after T3 of D time during 
instruction execution cycles if no other 
instruction cycle is to follow immediately. 

If this light is off for any noticeable length of 
time, the HARD STOP, PROGRAM STOP, or 
WAIT light should be on for the same length 
of time. 

(Q)(Q) 
• Displays a binary designation of the 

four basic cycle times. (See the chart 
below.) 

L CYCLE" 
TIME 

During normal operation, the 3705-80 
cycle times are 250 nanoseconds in dura
tion and are under the control of the 
machine oscillator. To observe the step
ping of these lights, set the DIAGNOSTIC 
CONTROL switch to CLOCK STEP an~ 
repeatedly press the START pushbutton. 

BYTE 1 

4 5 6 

CONTROL PANEL DESCRIPTION 
(PAST:t OF ,11) 
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1-010 

CQ)(Q)(Q)(Q) 
L CYCLE" L €toCK.I 

TIME TIME 

Clock Time 

6 7 

(Q)(Q) 
L CLOCK" 

TIME 

Cycle Time 

Clock Time 

Bit 1.4 light 

Bit 1.5 light 

Bit 1 .6 light 

Bit 1.7 light 

Cycle Time 

Clock Time 

Bit 1:4 light 

Bit 1.5 light 

Bit 1.6 light 

Bit 1.7 light 

• Displays a binary designation of the 
four basic dock, times., (See the chart 
below.) 

During normal operation the clock times 
are 62.5 nanoseconds in duration and are 
under the control of the machine oscil
lator. To observe the stepping of these 
lights, set the DIAGNOSTIC CONTROL 
switch to CLOCK STEP and repeatedly 
press the START pushbutton. 

A B 

TO I T1 I T2 I T3 TO I T1 I T2 I T3 

0 0 

0 1 

0 I 0 11 11 0 1 0 11 11 

0 11 10 11 0 11 10 11 

C 0 

TO I T1 I T2 I T3 TO I T1 I T2 I T3 

1 1 

0 1 

0 I 0 11 11 0 1 0 11 11 

0 11 1 0 11 0 11 1 0 11 

Lights indicate the clock time that was just completed. 

0 (l 0 () 0 ("\ 0 0 C) 0 0 0 0 1 0 ~ 0 0 0 (~ () 0 U 
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DISPLAY B 

Note: For control panel storage-address and storage
scan functions. DISPLA Y B BYTE X should be ignored 
because storage operates only on halfwords. 

Display B Status Lights 
The DISPLAY/FUNCTION SELECT switch must be in 
STATUS to display status conditions in display B. 

Address Compare 
o • Turned on during instruction cycles when 

the address compare conditions described 
under LOAD/STORE ADDRESS COM
PARE switch on page '-060 are met. ADDRESS 

COMPARE • Turned off during the next cycle unless the 
P'ROGRAM STOP light is on. 

IPL Phase 

2 3 

©© 
L IPL .I 

PHASE 

• Displays a binary designation of the three 
IPL (Initial Program Load) phases. 

Both lights turn off at the end of IPL 
initialization when the program executes 
Output X'77' with bit 0.0 on. Reinitiali
zation of t~e IPL also turns both lights off. 

Unless the DIAGNOSTIC CONTROL 
switch is in CLOCK STEP, IPL phases' 
and 2 should be hardly noticeable. If these 
lights stay on, it indicates a hardware failure. 

A persistent IPL phase 3 indication is likely to be caused by 
either a hardware failure in read-only storage, a program 
failure, a CCU failure, or the host processor not loading 
the 3705-80. 

The 'IPL phase' latches 
are on CU010. 

C and Z Level 

IPL 
Phase 

1 

2 

3 

Display 8 Light 
0.2 0.3 

0 1 

1 0 

1 1 

2 3 

©© 
• Indicates the C and Z condition latches for 

the active program level. 

C Z 

LACTlVE.I 
LEVEL 

( 
, , 

(e" 
••• Y 
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DISPLAY B 

BYTE X BYTE 0 

4 5 6 7 o 2 3 

(Q)(Q)(Q)(Q) (Q)©©© 

Entered Interrupt Level 

4 5 6 7 

PROG PROG PROG PROG 
LEV1 LEV2 LEV3 LEV4 

'ENTERED INTERRUPT LEVELl 

ADDRESS 
COMPARE 

L IPL .I 
PHASE 

• Indicates which of the 
five program levels are 
active or have interrupt 
requests entered. (No 
light indicates that level 
5 is active if instruc
tions are being exe
cuted.) 

• Turned on when an 
interrupt occurs for 
that program level. 

• Turned off when one of 
the following occurs: 
a. Exit instruction is 

executed at that 
level. 

b. 'Interrupt entered' 
latch for that level 
is reset by a machine 
reset. 

If more than one of these lights are on, the highest priority 
program level indicated is the active level. Program level 5 
is active when none of these lights are on and instructions 
are being executed. 

Display B Check Lights 
The DISPLAY/FUNCTION SELECT switch must be in 
STATUS to display check conditions in display B. 

4 5 6 7 023 

©©©© (Q)(Q)(Q)(Q) 
ADAPTER IN/OUT ADORE$ PROTECT 

CHECK CHECK EXCEPT CHECK 
INVAUD 

OP 
C z 

LACTIVE.I 
LEVEL 

Adapter Check 

4 

© 
ADAPTER 

CHECK 

• Turned on when the type' channel adapter, 
type 4 channel adapter, or type 2 scanner 
requests a program level' interrupt. See 
page 8-360 (type' CAl, H-380 (type 4 CAl, 
or B-130 (type 2 scanner). An adapter 
check causes a level 1 interrupt. An adapter 
check while in program level 1 causes a 
CC check. 

• Turned off when the interrljpt request is 
reset. 

I nlOut Check 
5 

© 
IN/OUT 
CHECK 

• Turned on when the CCU detects one of the 
following. 
a. Invalid input or output instruction. 

(See page 6-151.) 
b. Parity check on the 'indata' bus execu

tion of an input instruction. 
c. Execution of an input or output instruc

tion while in program level 5. 

An in/out check causes a level 1 interrupt. An in/out check 
in program level 1 causes a CC check. 
• Turned off by one of the following: 

a. Machine reset occurs. 
b. Executing Output X'77' with bit 1.5 on in the reg

ister designated by the R field of the instruction 
(when in bypass CC check stop mode). 

c. Executing Output X'77' from the control panel by 
displaying register X'77' and then storing a '1' in bit 
position 1.5. (See 1-140.) (The 3705-80 must be in 
program stop mode.) 

(/ (" (' C~ (~ C\ -.. ";' ('-.' 
oj/ 

C~ 

BYTE 1 

4 5 6 7 

PROG PROG PROG PROG 
LEV1 LEV2 LEV3 LEV4 

LENTERED INTERRUPT LEVELl 

Address Exception 
6 Not Used 

© 
ADORE$ 
EXCEPT 

Protect Check 
7 

PROTECT 
CHECK 

Invalid OP 
o 

© 
INVAUD 

OP 

• Turned on when an attempt is made to 
change protected data. A protect check 
causes a level 1 interrupt. A protect check 
in program level 1 causes a CC check. 

• Turned off by either: 
a. A machine reset. 
b. Executing an Output X 77' with bit 1.5 

on in the register designated by the R 
field (when in bypass CC check stop 
mode). 

c. Executing Output X'77' from the con
trol panel by displaying register X77' 
and then storing a '1' in bit position 1.5. 
(See 1-140.) (The 3705-80 must be in 
program stop mode.) 

• Turned on when the CCU detects an invalid 
OP code. An invalid op check causes a level 
1 interrupt. An invalid op check in program 
level 1 causes a CC check. 

• Turned, off by any of the following: 
a. A machine reset. 
b. Executing Output X'7Twith bit 1.5 on 

in the register designated by the R field 
(when in bypass CC check stop mode). 

c. Executing an Output X77' from the con
trol panel by displaying register X '77' and 
then stori ng a '1' in bit position 1.5. (See 
1-140.) (The 3705-80 must be in pro
gram stop mode.) 
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CONTROL PANEL SWITCHES AND LIGHTS 

Customer and CE Usage Meters 
The 3705-80 has a customer usage meter (top meter) and a 
CE usage meter. The meters show the run time in hours 
and tenth hours. The CE Key switch position determines 
which meter is conditioned to run. The minimum usage 
meter run time is 400 msec. The following list tells when 
one of the meters should be running. 

The 400 msec minimum time is reinitiated when one of 
the following occurs: 
a. An instruction is executed at program levell, 2, 4, or 5. 
b. An instruction is executed at program level 3 after 

approximately 8ms have elapsed since the interval timer 
interrupt request was set. 

c. An instruction is executed at program level 3 and an 
interrupt request other than the interval timer level 3 
interrupt request is set. 

d. A cycle steal cycle occurs. 

Neither meter runs during: 
a. Idle cycles. 
b. IPL phases 1-3. 

Note: The meter will run if the Emulation Program is 
loaded, the access method is not operating, and the 
DISPLA Y /FUNCTION SELECT switch is set to function 
1 or 6. Return the switch to the STATUS position to 
prevent unnecessary meter time. 

Mode Select Switch 
• Controls the 3705-80 mode of operation. 

When the PANEL ACTIVE light is off, the 3705-80 runs as 
if the MODE SELECT switch and the DIAGNOSTIC CON
TROL switch were in PROCESS, no matter what position 
the switches are in. 

Note: If the panel is active and DIA GNOSTIC CONTROL 
switch is in anyone of the STORAGE TEST positions or 
in the. CLOCK STEP position, it overrides the MODE 
SELECT switch. 

Address Compare Interrupt 
• Causes the address compare L 1 interrupt request to set 
at the end of the instruction if the address compare condi
tions described in LOAD/STORE ADDRESS COMPARE 
SWITCH on page 1-060 are met. 

The 3705-80 operates normally except for the interrupt 
request when an address compare occurs. 

n '<l~;' 
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MODE SELECT 

Instruction Step 
• Causes the 3705-80 to execute one instruction each time 

the START pushbutton is pressed and released. 

The 'program stop' latch sets after the execution of the 
instruction. All interrupts except program L 1 and PCI 
interrupts to higher program levels are inhibited until an 
'exit' instruction is executed. After an 'exit' instruction 
is executed, the machine cycle priority controls determine 
which program level is active until the next 'exit' instruc
tion, PCI to a higher level, or program level 1 interrupt. 

Unless it is already set, the interval timer L3 interrupt 
request cannot be set when the MODE SELECT switch 
is in this position. 

0 "". '; 
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CONTROL PANEL DESCRIPTION 
(PART 3 OF 11) 

Panel Enable/Disable Switch 
• Available as the Unit Protection Feature. 

, 1-030 

This allows the operator to disable/enable the operator 
panel switches (except POWER ON/OFF, CHANNEL 
ENABLE/DISABLE, and DISPLAY/FUNCTION 
SELECT with a key controlled switch. 

The disable position will prevent inadvertent or 
unauthorized use of the control panel. 

When in the disable position the setting of the 
Storage Address/Register Data switches can be entered 
as input by the program. When in the disable position 
and EP (emulation program) mode, the display lights 
can still be used. 

CE Key Switch 
• Determines whether the CE or the customer usage meter 

is conditioned to run. 

If the slot is vertical, the customer usage meter is condi
tioned to run. If it is horizontal, the CE usage meter is 
conditioned to run. 

Process 
• Allows the 3705-80 to run normally. 

If the MODE SELECT switch is in any other position, the 
TEST light comes on. 

Address Compare Program Stop 
• Causes a program stop at the end of the instruction 

if the address compare conditions descrilJed in LOAD/ 
STORE ADDRESS COMPARE SWITCH on page 1-060 
are met. 

With the switch in this position, an address compare detec
tion does not set the address compare L 1 interrupt request. 

WARNING 
When the 'program stop' latch is set, cycle steal operations 
~n cause adapter problems. 
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Display/Function Select Switch 
• Used to display or store in storage or register; to display 

machine status or TAR and the Op register; and to make 
on line parameter changes. 

In any position, except STATUS or TAR & OP REG
ISTER, displays A and B show the contents of display 
registers 1 and 2. 

Tar & Op Register 
• Causes display A to show the contents of TAR (Tem

porary Address Register). 
• Causes display B, bytes 0 and 1 to show the contents 

of the Op register. (Ignore byte X.) 

Note: After a REGISTER ADDRESS, STORAGE 
ADDRESS, or STORAGE TEST function, the TAR & 
OP REGISTER position will no longer display the last 
previous TAR and OP code. Therefore, display and record 
these values before you do any other displaying if you 
will later need this information. 

(~', 
'./ 

( 

Status 
• Causes displays A and B to show check and status 

information. 

See page 1-010 and 1-020 for information about the check 
and status lights. 

f UNC, ION 6. 

FUNCTION 5 • 

FUNCTION 4 

Functions 1~ 

• FUNCTION 3 

• FUNCTION 1 

FUNCTION 2 

1&2 ............ .. 

The active program determines the function of the FUNC
TION 1-6 positions. 

Storage Address 
• Used to select a storage address for displaying storage 

and for storing data in a storage location. 

Pressing and releasing the SET ADDRESS/DISPLAY push
button with the DISPLAY/FUNCTION SELECT switch 
in this position causes a display storage CS1 maintenance 
cycle. (See page 1-120, Set Address and Display Storage 

Procedure.) 

Pressing and releasing the STORE pushbutton with the 
DISPLAY/FUNCTION SELECT switch in this position 
causes a store storage CS1 maintenance cycle and a store 
storage CS2 maintenance cycle if the 3705-80 is in a 
stopped state. (See page 1-130, Storing Data in Storage 

Locations.) 

Register Address 
• Used to select a register address for displaying a register 

and for storing data in a register. 

Pressing and releasing the SET ADDRESS/DISPLAY push
button causes a display register CS1 maintenance cycle. 
(See page 1-120, Set A ddress and Display Register Pro
cedure.) 

Pressing and releasing the STORE pushbutton causes a 
store register CS1 maintenance cycle if the 3705-80 is in 
a stopped state. 

CONTROL PANEL DESCRIPTION 
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Channel 1 Interface Enable/Disable Switch 
(Single Channel Adapter) 

WARNING 
When operating with a type 1 or type 4 CA in an NCP (PEP 
included) environment, do not attempt to disable a channel 
interface unless the 3705-80 network has been quiesced or 
a system reset has occurred. If this procedure is not fol
lowed, the NCP may, while disabled, attempt to send 
asynchronous status which inhibits the CA 1 or CA4 from 
becoming enabled again. 

• Used to enable and disable channel interfaces lA and 
1 B. Refer to 8-140 (Type 1 CAl for a description of 
interfaces 1 A and 1 B. 

If the DIAGNOSTIC CONTROL switch is in one of the 
four STORAGE TEST positions and the START push
button is pressed, any interface that is enabled is disabled 
abruptly. The CHANNEL INTERFACE ENABLED 
light stays on until the host processor drops 'clock out', 
even though the interface is disabled. No channel can 
become enabled. 

Note: Be sure the channel is disabled before performing 
storage test operations. 

ENBLA 
• Used to enable interface lA. 
• Interface 1 B is disabled. 

If interface 1 B is installed and enabled and the switch is 
turned to this position, interface 1 B is disabled when 
'clock out' drops on interface 1 B and command chaining 
stops. Channel 1A is enabled when these conditions are 
met. 

DISBL 1 
• Used to disable both interfaces 1 A and 1 B. 

If orf'e of the interfaces is enabled when you set the switch 
to DISBL 1, the interface is disabled when 'clock out' 
drops on thatinterface,.and command chaining stops. 
Pressing the RESET pushbutton with the switch in DISBL 
1 also disables the interface. 

ENBLB 
• Present only if the 3705-80 has the Two-Channel Switch 

feature for channel interface 1; 
• Causes the same results for interface 1 B that are 

described under ENBL A. 

("~I ") ('<~ {) () 0 r ;: 
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Channel 1 Interface A Enabled Light 
• Turned on when interface 1 A is enabled . 
• Turned off when interface 1A is disabled. 

Note: The light stays on when the 3705-80 is in hard stop, 
even though the adapter is diSlf!bled. 

CHAN 1 
INTF A 
ENABLED 

ENBLA ~ 
DISBL 1 _ 
ENBLB 

CHAN 1 
INTF B 
ENABLED 

Channel 1 Interface B Enabled Light 
• Turned on when interface 1 B is enabled. 
• Turned off when interface 1 B is disabled. 

Note: The light stays on when the 3705-80 is in hard stop, 
even though the adapter is disabled. 

(1\ () 0 () 0 (""I 0 ~,:; , ,Y ,y ., 0 

Channel1/Channel2 Enable/Disable Switches 
(Two Type 4 CAs) 

Chan 1 Enabled 
• Turned on when CA4 #1 is enabled. 
• Turned off when CA4 #1 is disabled. 

ENBL/DISBL 

• Used to enable/disable CA4 #1. 

Chan 2 Enabled 
• Turned on when CA4 #2 is enabled. 
• Turned off when CA4 #2 is disabled. 

ENBL/DISBL 

• Used to enable/disable CA4 #2. 

0 0 ~ 
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CHAN 1 

ENABLED 

ENBL 

DISBL 

CHAN 2 

ENABLED 

ENBL 

Q DISBL 
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Power Check Light 
• Turned on when a power check occurs, (See D-OlO for 

conditions that cause a power check.) 
• Turned off by pressing the POWER-OFF pushbutton on 

the control panel, if a thermal condition does not exist. 
• Also turned on and off during a normal power-on 

sequence. 
• Not turned on by LAMP TEST pushbutton. 

If the light is on because of a check condition, you cannot 
turn power on until you reset the check condition. If the 
power check resulted from an undervoltage sense, an over
voltage sense, or an overcurrent sense, reset the check by 
pressing the POWER OFF pushbutton. If the check 
resulted from an open thermal switch, reset the check by 
pressing the THERMAL RESET pushbutton located 
inside the covers of the 3705-80 {See D-520J. 

Panel Active Light 

WARNING 
When the PANE L ACTIVE light is on, all the control 
panel switches and push buttons are active. 

• Turned on when the MODE SELECT and DIAGNOSTIC 
CONTROL switches have been in the PROCESS posi
tion at least once since the last power-on sequence. 

If the light is off and 3705-80 power is on, the 3705-80 
operates as if the switches were in the PROCESS position. 
However, the push buttons, except for the power con
trols, have no effect. 

Lamp Test Pushbutton 
• Turns on all control panel lights, except POWER 

CHECK and the spares. 

Pressing the LAMP TEST pushbutton does not affect nor
mal operation. 

(. ( c .c./ c ( (- (\ ( 

LOAD/STORE ADDRESS COMPARE SWITCH 

Store Compare 
• Used to determine if data from a general register is 

stored in a specific byte of storage. (See Store Address 
Compare on 1-140.) 

With the switch in this position, the addresses in the 
ADDRESS/DATA switches and in SAR are compared 
during each 12 and 13 cycle of a ST, STC, STH or STCT 
instruction. If the addresses are equal, an address com· 
pare occurs, and the ADDRESS COMPARE light in display 
B comes on if the DISPLAY/FUNCTION SELECT switch 
is in STATUS. 

POWER 
CHECK 

PANEL 
ACTIVE 

~ 
L:J 

CC Check Reset Pushbutton 

STORE ~ COMPARE 
LOAD 

~ 
bd 

CC 
CHECK 
RESET 

• Resets the CCU check register and turns off the CC 
CHECK light, if the CC checks are no longer present. 

This pushbutton works only if the PANEL ACTIVE light 
is on. 

(-. 
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During 12 cycle for STH and ST instructions, bit 1.7 of the 
addresses is ignored in the comparison. (Both bytes are 
stored in the storage halfword.) 

During 12 cycle for STC and STCT instructions and 13 
cycle for ST instructions, bit 1.7 is included in the com
parison. (Only one byte is stored in the addressed storage 
halfword location.) 

. ....... . 

CC Check Light 
• Turned on when a CC check is detected. 
• Turned off by any of the following: 

a. Pressing the CC CHECK RESET pushbutton if 
there are no more CC checks. 

b. Executing an Output X'77' with bit 0.1 on in the 
register designated by the R field of the instruction. 

c. Executing an Output X'77' from the control panel 
by displaying register X'77' and then storing a '1' 
in bit position 0.1. (See 1-140.) 

d. Pressing the RESET pushbutton if there are no more 
CC checks. 

Use Input X'7D' or turn the DISPLAY/FUNCTION 
SELECT switch to STATUS to display the specific CC 
check in display A. 

WARNING 
MST cards are very sensitive and touching the pin side of 

. certain cards can cause a CC check. 

Note: The CC CHECK light is referred to as the CCU 
check indicator in logic. 

('. (: (' {- (' (. (\ ('; 
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Load Compare 
• Used to determine if an instruction loads data from a 

specific storage location into a general register. (See 
Load Address Compare page 1-140.) 

The storage address in ADDRESS/DATA switches A-E 
is compared with SAR during each 11, 12 or 13 cycle of a 
load instruction. In this case a load instruction is any 
instruction except ST, STC, STH, or STCT. If the 
addresses are equal, an address compare occurs and the 
ADDRESS COMPARE light in display B comes on if the 
DISPLAY/FUNCTION SELECT switch is in STATUS. 

During all 11 cycles, during 12 cycles for LH instructions, 
and during 13 cycles for the L instruction, bit 1.7 of the 
addresses is ignored in the address comparison. (Storage 
is addressed on a halfword basis.) 

During 12 cycles for IC, ICT, and L instructions, bit 1.7 

("" 

is included in the address comparison. (Storage is addressed 
on a byte basis.) 
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Reset Pushbutton 
Pressing the RESET pushbutton: 

1. Sets the 'hard stop' and 'program stop' latches. 
2. Sets odd parity in the local store register X'OO'. (The 

data is not affected.) 
3. Sets valid parity in the Op register and in SDR. 
4. Sends a reset signal across the adapter interface to the 

3705-S0 adapters. 
5. Logically disconnects the type 1 or type 4 channel 

adapter from the interface by not allowing select out 
to be trapped. 

6. Signals to the adapters that a not initialized state 
exists until the state ends as a result of IPL. 

7. Resets the CCU error register. 
S. Masks program levels 2-5 and adapter level 1. 

Note: Output X'lF'must be executed to reset the mask 
bits. 

9. Resets the 'program level entered' latches. 
10. Resets all CCU interrupt requests. 
11. Sets the 'test mode' latch. 
12. Aborts IPL phase 2, if it is active. 
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Set Address/Display Pushbutton 
• Used to: 

a. Display the contents of a storage location, a CCU 
register, or an adapter external register in display B. 

'b: Set the address of a storage location, CCU register, 
or adapter register for a store operation. 

This pushbutton functions only when the PANEL ACTIVE 
light is on and the DISPLAY/FUNCTION SELECT switch 
is in REGISTER ADDRESS or STORAGE ADDRESS. It 
does not function during IPL phase 1 or 2 or when the 
DIAGNOSTIC CONTROL switch is in one of the four 
STORAGE TEST positions and you have pressed the 
START pushbutton (unless the 'hard stop' latch was 
set previously). 

A dynamic display can be done provided a program dis
play is not present. 

GD 
Store Pushbutton 

WARNING 

SET 
ADDRESS 
DISPLAY 

Be careful when you perform a store operation. The 
data stored may alter normal program operation. An 
adapter check can occur when channel cycle steals and 
store operations occur at the same time. 

• Pressed and released to store data from the ADDRESS/ 
DATA switches in a storage location or in a register. 

The STORE pushbutton works only when the PANEL 
ACTIVE and PROGRAM STOP lights are on and the 
DISPLAY/FUNCTION SELECT switch is in REGISTER 
ADDRESS or STORAGE ADDRESS. It does not work 
during IPL Phase 1 and 2 or when the DIAGNOSTIC 
CONTROL switch is in one of the four STORAGE TEST 
positions and you have pressed the START pushbutton. 
The 'program stop' latch should be set before setting 
the address for the store operation. 
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STORE 

0 

Start Pushbutton 
• Used to: 

a. Restart the program. Reset the 'hard stop' and 
'program stop' latches if the DIAGNOSTIC 
CONTROL switch is in PROCESS, BYPASS CC 
CHECK STOP, or CC CHECK HARD STOP. 

b. Reset the 'hard stop' latch and start one of the 
'four storage test fUnctions. 

c. Start the clock step function to step the CCU clock 
when the DIAGNOSTIC CONTROL switch is in 
CLOCK STEP. 

The START pushbuttol') works only if the PANEL ACTIVE 
light is on. Pressing the START pushbutton always causes 
a 1.2 usec CSl start pushbutton maintenance cycle. 

START STOP 

Stop Pushbutton 
• Pressed to set the 'program stop' latch and stop program 

execution at the next instruction boundary. 

This pushbutton works only when the PANEL ACTIVE 
light is on. It does not stop adapter or maintenance cycle 
steal operations . 

WARNING 
When the 'program stop' latch is set, cycle steal operations 
can cause adapter problems. 
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Program Display Light 
• Turned on when display register 1 or 2 contains program 

output. (CCU executed Output X'71' or X'72'.) 
• Turned off when the CCU takes a maintenance cycle, 

or when you press and release the START pushbutton 
if the 'hard stop' or 'program stop' latch is on. 

If the light is on, turn the DISPLAY/FUNCTION SELECT 
switch to a position other than TAR & OP REGISTER or 
STATUS. This causes displays A and B to display the data 
that is in display registers 1 and 2. 

Interrupt Pushbutton 
• Causes a program level 3 interrupt request. 

B'e'fore you press the INTERRUPT pushbutton, set the 
DISPLAY/FUNCTION SELECT switch and the 
ADDRESS/DATA switches according to the convention 
established by the program handling the request. 

To reset the interrupt request, Output X77' must be 
executed with bit 0.2 on in the register designated by the 
R field of the instruction. (The CE can execute this output 
by using the control panel. See 1-140.) 

This pushbutton works only when the PANEL ACTIVE 
light is on. 
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Hard Stop Light 
• Turned on when the 'hard stop' latch sets. 

The 'hard stop' latch sets when any of the following happen. 
a. The CCU executes Output X'70' when in program 

level 1, 2, 3, or 4. 
b. The control panel is active, the DIAGNOSTIC 

CONTROL switch is in STORAGE SCAN or 
STORAGE TEST PATTERN, and a CCU check 
occurs. 

c. The control panel is active, the DIAGNOSTIC 
CONTROL switch is in CC CHECK HARD STOP, 
and a CC check occurs. 

d. The control panel is active, and you press the RESET 
pushbutton. 

e. The 3705-80 is in I PL phase 2 or 3, and a CC check 
occurs (unless the 'bypass check stop'latch is set). 

PROGRAM 
DISPLAY 

INTERRUPT 

HARD 
STOP TEST WAIT 

• Turned on when any of the following occur. 
a. The MODE SELECT switch is not in PROCESS. 
b. The DIAGNOSTIC CONTROL switch is not in 

PROCESS. 
c. The 'test mode' latch is set. (Note: The 'test mode' 

latch can be set by the control program via Output 
X'79' or by pressing the RESET pushbutton.) 

• Turned off when all of the following occur. 
a. The MODE SELECT switch is in PROCESS, 
b. The DIAGNOSTIC CONTROL switch is in PROCESS, 
c. The 'test mode' latch is reset by the control program. 

( (- ~~. ( (' (, (~ (-

f. The control panel is active, and you turn the 
DIAGNOSTIC CONTROL switch to CLOCK STEP. 

• Turned off when the 'hard stop' latch is reset . 

The 'hard stop' latch is reset when any of the following 
happen. 

a. A power-on reset occurs. 
b. IPL phase 1 reset occurs. 
c. The DIAGNOSTIC CONTROL switch is not in any 

of the four STORAGE TEST positions; none of the 
conditions that set the 'hard stop' latch are present; 
and you press the START pushbutton. If the 
DIAGNOSTIC CONTROL switch is in CLOCK STEP 
and you press the START pushbutton, the latch is 
reset during the start cycle, but not immediately. 

Wait Light 
• Turned on when the CCU is in the wait state (running, 

but not taking instruction cycles or cycle steal cycles). 
Also comes on when the PROGRAM STOP or HARD
STOP light is on. 

• Turned off when an interrupt occurs or the CCU takes a 
cycle steal cycle. 

The usage meter does not run when the WAIT light is on. 

(' -c,,'-', 

For an explanation of the wait state, see "Idle Cycle II on 6-050. 
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Program Stop Light 
• Turned on when the 'program stop' latch sets. 

The 'program stop' latch sets when one of the following 
happens. 

a. The control panel is active; the MODE SELECT 
switch is in ADDRESS COMPARE PROGRAM 
STOP; the LOAD/STORE ADDRESS COMPARE 
switch is in LOAD or STORE; and the contents 
ofSAR match the address in ADDRESS/DATA 
switches A·E. (See 1-060.) 

b. The panel is active; the MODE SELECT switch is 
in INSTRUCTION STEP; and the CCU reaches 
an instruction boundary. 

c. The 'hard stop' latch sets. 
d. The control panel is active, and you press the STOP 

pushbutton. 
e. The control panel is active, the DIAGNOSTIC 

CONTROL switch isin one of the STORAGE TEST 
positions, and you press the START pushbutton. 

• Turned off when the 'program stop' latch resets. 

The 'program stop' latch is reset when one of the following 
happens. 

a. A power-on reset occurs. 
b. IPL Phase 1 reset occurs. 
c. The control panel is active, DIAGNOSTIC CON

TROL switch is not in any of the four STORAGE 
TEST positions, none of the conditions that set 
the 'program stop' latch are present, and you press 
the START pushbutton. If the DIAGNOSTIC 
CONTROL switch is in CLOCK STEP, and you 
press the START pushbutton, the latch is reset 
during the start cycle. 

WARNING 
When the 'program stop' latch is set, cycle steal operations 
c;an cause adapter problems. 
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Load Light 
• Turned on when IPL starts. 
• Turned off by either: 

a. Executing Output X '79' with bit 1.1 on the register 
designated by the R field of the instruction. 

b. Executing Output X'79' from the control panel 
by displaying register X'79' and then storing a '1' 
in bit position 1.1. (See page 1·140.) 

LOAD 

Load Pushbutton 
• Causes a machine reset and starts an I PL if the 'panel 

active' latch is set. (The PANEL ACTIVE light should 
be on.) See pages 6·960 to 6·964 for information 
on IPL. 
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Power On Pushbutton 
• Starts a power-on sequence if the LOCAL/REMOTE 

POWER switch is in LOCAL (Not affected by the Unit 
Protection Feature). 

The POWER CHECK light comes on when you press the 
POWER ON pushbutton and goes off when the power-on 
sequence is complete. The light stays on if a failure 
prevents completion of the power-on sequence. 

An IPL starts at the end of a power-on sequence. The 
MODE SELECT and DIAGNOSTIC CONTROL switches 
must be in PROCESS so that the channel interface can 
be enabled during IPL. 

Storage Address/Register Data (Address/Data) 
Switches 
• Sets addresses or enters data to test the 3705-80. 

For storage addressing, you should use only positions 
0-3 on switch A. For data entry, turning the switch to 
positions 4-F will also cause data to be entered 4=0,5=1, 
6=2,7=3,8=9,9=1,A=2,B=3,C=4,D=5,E=6,F=7. 

When input X'71' is executed, the data in the switches 
is placed in the general register designated by the R field 
in the instruction. 

Note: If input X'71' is executed while you are turning 
the ADDRESS/DATA switches, the data loaded into the 
general register is unpredictable. 

(_. 
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Remote/Local Power Switch 
• Determines whether the host processor or the 3705-80 

controls dc power. (Not affected by the Unit Protec
tion Feature.) 

Local 
• Dc power can be turned on and off only at the 3705-80 

control panel. An emergency power off at any attached 
host processor turns off 3705-80 power. 

Remote 
• The host processor controls 3705-80 dc power. 

Dc power comes on at the 3705-80 when power is turned 
on at any attached host processor. Dc power goes off at 
the 3705-80 when power is off at every attached host 
processor, when an emergency power off occurs at any 
attached host processor, or when you press the POWER 
OFF pushbutton. 

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

.. ........... .... ... . 
................. ................. 
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Power Off Pushbutton 
• Starts a power-off sequence. Resets any power check 

(except those caused by overheating) and turns off the 
POWER CHECK light (Not affected by the Unit Protec
tion Feature). 

This pushbutton shuts down power with the REMOTE/ 
LOCAL POWER switch in either position. 

Note: Turn the CHANNEL INTERFACE ENABLE/ 
DISABLE switch(es) to DISBL and wait for the INTER
FACE ENABLED lights to go off before you press the 
POWER OFF pushbutton. This prevents interference 
with the attached CPU. 

POWER 
ON 

LOCAL ~ POWER 
REMOTE 

STORAGE ADDRESS/REGISTER DATA 

STORAGE DATA 

REGISTER ADDRESS 

BYTE 0 
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Diagnostic Control Switch 
• Used to perform diagnostic tests on the 3705·80. 

If the PANEL ACTIVE light is off, the 3705·80 runs as if 
the switch were in PROCESS. The TEST light comes on 
if the switch is in any position other than PROCESS. 

WARNING 
Before starting a clock step, storage scan, single address 
scan, storage test pattern, or single address test pattern 
procedure, perform a program shutdown procedure and 
disable the channel adapter. If you do not take this pre· 
caution, the channel adapter will be suddenly forced to 
the disabled state, and a system error may occur. 

Note: Certain storage failures are not detected by perform
ing storage scan, single address scan, single address test 
pattern, and storage test pattern procedures. Storage I FTs 
must be run to indicate these failures. 

Process 
• Allows the 3705·80 to run normally. 

Bypass CC Check Stop 
• Allows normal operation except the 'hard stop' latch 

does not set, and the CCU does not start an IPL 
sequence when a CC check occurs. Normal operation 
can be affected if the check alters the program in any 
way. See chart below. 

The 'hard stop' latch does not set, but the appropriate 
CC check latch sets, and the CC CHECK light comes on. 

CCU Action When a Check Condition Occurs 

Diagnostic Control 
Switch Position 

Hardstop Process 

Error Occurred in 
Program Level 

Hardware Check 

ALU** 
INDATA 

SAR 
SDR 

OPREG 
CLOCK 

Program Check 

Notes: 

ADAPTER 
IN/OUT 

PROTECT 
INVAUDOP 

2,3,4.5 

} } 
bids 

. hardstops level 1 

2,3,4,5 

bids 
level 1 

CC Check Hard Stop 
• Allows normal operation except that a CC check causes 

the 3705·80 to hard stop at the end of that cycle and 
prevents the latch 'mach ck set IPL'. (See Output X'79' 
page 6·930.) See chart below. 

The 'hard stop' latch sets, the appropriate CCU check latch 
sets, and the CC CHECK light comes on; but the CCU does 
not start an IPL sequ~nce. 

Bypass Check Stop 

bypass. es } bypasses 
Note 2 
bypasses 

2,3,4,5 

bids 
level 1 

1. A check sets the 'mach ck set IPL' latch and causes the 3705-80 to re·IPL. If another program check 
occurs before the 3705·80 exits level 1, the 3705-80 will hardstop. 

2. This type error is not bypassed and program execution does not continue. However, the hardstop 
latch is not set and the hardstop ligh t is not lit. 

**The check condition is an ALU Check if the byte 0, byte 1, and/or byte X lights are on and the 
INDATA, SAR, SDR,.oP REG, and CLOCK lights are off. 

o o o o o o o o o ,1, 0'·' o o o 

Clock Step 

Note: During clock step operations, the REFRESH OVERRUN 
indicator turns on and remains on. This is a false or invalid 
indication, because the overrun detection logic cannot 
function normally during clock step operations. You must reset 
or IPL the 3705~O after clock step operations to validate the 
indicator. 

(See also page 1··160) 
• Causes the CCU clock to be controlled by the START 

pushbutton instead of the 3705·80 oscillator. (Refer to 
Clock Step Procedure on page 1·140.) 

The 3705·80 stays in process mode until the START push· 
button is pressed and an instruction boundary is reached. 
Pressing it the first time stops the 3705·80 in TO of A time. 

Each time you press and release the START pushbutton, 
the CCU clock advances one T time. (This can be observed 

Storage Test Pattern 
• Causes the continuous sto'ring of test data from the 

ADDRESS/DATA switches in sequential storage loca· 
tions. (See Storing a Test Pattern in Storage page 
'·130.) After storing the pattern at a location, the 
CCU reads that location to check for good parity. The 

Single Address Test Pattern 
• When theDIAGNOSTIC CONTROL switch is in this 

position, pressing and releasing the START pushbutton 
causes a continuous store and read operation for the 
storage location addressed by TAR. (See Single Address 
Test Pattern Procedure page 1·130.) 

Storage Scan 
• When the Diagnostic Control switch is set in this posi· 

tion, pressing and releasing the START pushbutton 
causes a storage scan operation, 

The 3705·80 stays in the process state until the START 
pushbutton is pressed and released. This sets the 'program 
stop;. latch and starts the operation. The operation stops 
when the switch is turned to another position or when the 

. CCU detects an error, 

Single Address Scan 
• When the DIAGNOSTIC CONTROL switch is in this 

position, pressing and releasing the START pushbutton 
causes a continuous scan of the storage location 
addressed by ADDRESS/DATA switches. (See Single 
AddressScan page 1·130.) 

The 3705·80 stays in the process state until the START 
pushbutton is pressed and released. This sets the 'program 
stop' latch and starts the operation. This operation con· 
tinues regardless of error indications. 

o o o o 0 ~.f - 0 '. 0 0 0 
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in the CLOCK TIME lights in display A. See chart A.) 
Press and release the START pushbutton repeatedly to step 
the CCU clock through one "dummy" cycle (15 times). 
Then step the CCU clock through one CS Start cycle (16 
times) to set up the following I cycle (observe the CS 
CYCLE light). Step the CCU clock through the instruction 
cycle(s). A CS Start cycle occurs before each of the follow· 
ing instruction's I cycle. 

In CLOCK STEP the 3705·80 operates normally except: 
1. Instead of the machine oscillator, the START push· 

button steps the CCU clock. 
2. The Z bus is gated to display register 1 at each AT3 

time during maintenance cycles. 
3. The Z bus is gated to display register 2 at every T3 

time during maintenance cycles. 
4. Storage does a complete read call beginning at ATO 

time and then, if it is a store·type instruction, does 
a complete write call at CTO time. 

pattern is then stored at the next address. The opera· 
tion stops when the switch is turned to another position 
or when the CCU detects an error. 

The 3705·80 stays in the process state until the START 
pushbutton is pressed and released. This sets the 'program 
stop' latch and starts the operation. 

The 3705·80 stays in the process state until the START 
pushbutton is pressed and released. This sets the 'program 
stop' latch and starts the operation. The operation stops 
when the switch is turned to another position. The opera
tion continues regardless of error indications. 

Chart A 

Cycle Time A B 

Clock Time TO T1 1"2 T3 TO T1 T2 T3 

Bit 1.4 light 0 0 

Bit 1.5 light 0 1 

Bit 1.6 light 0 0 1 1 0 0 1 1 

Bit 1.7 light 0 1 0 1 0 1 0 1 

Cycle Time C D 

Clock Time TO 1T11 T21T3 TO I T1 I 1'2 I T3 

Bit 1.4 light 1 1 

Bit 1.5 light 0 1 

Bit 1.6 light 0 10 11 11 0 10 11 11 

Bit 1.7 light 0 11 I 0 11 0 11 10 11 

Lights indicate the clock time that was just completed. 

0 0 0 0 0 o c 
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CONTROL PANEL PROCEDURES 

Power-On Procedure 
1. Set the LOCAL/REMOTE POWER switch to LOCAL. 
2. Press the POWER ON pushbutton. The POWER CHECK 

light should turn on. 
3. The POWER CHECK light turns off when the power on 

sequence ends. See D-500 and Power MAPs in Volume I 
for power sequence problems. 

Note: The power-on procedure causes an IPL. 

Power-Off Procedure 
1. Set the CHANNEL INTERFACE ENABLE/DISABLE 

switch to DISBL. 
2. Wait until the CHANNEL INTERFACE ENABLED 

light(s) turns off. 

3. Press the POWER OFF pushbutton. 

Activating the Control Panel 
1. Set the MODE SE LECT and the DIAGNOSTIC 

CONTROL switches to PROCESS. 
2. The 'panel active' latch is set and the PANEL ACTIVE 

light turns on. 

Enabling a Channel Interface 
1. Set the CHANNEL INTERFACE ENABLE/DISABLE 

switch to ENBL A or ENBL B. 
2. When the interface is enabled, the CHANNEL INTER

FACE ENABLED light for that interface turns on. 

Note: You may need to stop the host processor momen
tarily, to satisfy certain enable conditions if the host 
processor is very busy. Interface enable must also be 
conditioned by the 3705-80 program. 

Disabling a Channel Interface 
1. Set the CHANNEL INTERFACE ENABLE/DISABLE 

switch to DISBL. 
2. When the channel interface is disabled and the 'clock 

out' line from the host processor is inactive, the 
CHANNEL INTERFACE ENABLED light for that 
interface turns off. 

Note: You may need to stop the host processor momen
tarily to satisfy certain disable conditions if the host 
processor is very busy. 

IPL ProcedUre 
1. Activate the panel\ 
2. Press the LOAD pushbutton. 
3. The LOAD light turns on when IPL starts. 
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Resetting the 3705-80 

WARNING 
Disable the channel interface(s) before pressing the RESET 
pushbutton. 

1. Press the RESET pushbutton. 
2. This resets all the 3705-80 hardware. (See RESET 

Pushbutton page 1-070.) 
3. Press the LOAD pushbutton to start an IPL sequence. 

Resetting a CC Check 
1. Press the CC CHECK RESET pushbutton. 
2. If no more checks are detected, the CC CHECK light 

turns off. 

Requesting a Program Level 3 Interrupt 
1. Set the DISPLAY/FUNCTION SELECT switch and the 

ADDRESS/DATA switches according to the convention 
established by the program handling the request. 

2. Press and release the INTERRUPT pushbutton. 

Displaying 3705-80 Status 
1. Set the D ISPLA Y /FUNCTION SE LECT switch to 

STATUS. 
2. The lights in display A and display B show check and 

status information as indicated by their labeling. 

Displaying TAR and the OP Register 
1. Set the DISPLAY/FUNCTION SELECT switch to 

TAR & OP REGISTER. 
2. Display A shows the address in TAR. Display B bytes 

o and 1 show the contents of the Op register. Byte X 
of display B contains all Os. 

Note: After a register address, storage address or storage 
test function, the TAR & OP REGISTER position of the 
DISPLA Y /FUNCTION SELECT switch will no longer 
display the last previous TA Rand OP code. 
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Set Address and Display Register Procedure 
(See page 6-052 for flowchart.) 

WARNING 
You can display most addressable registers using this pro
cedure with the program running without affecting normal 
program operation. However, when you address certain 
registers, control functions occur and affect program opera
tion. Refer to page 8-060 (type 1 CAl and H-040 
(type 4 CAl for information on these registers. 

1. Set ADDRESS/DATA switches Band D to the address 
of an input register. (See 6·151 for the register 
add resses. ) 

2. Set the DISPLAY/FUNCTION SELECT switch to 
REGISTER ADDRESS. 

3. Press and release the SET ADDRESS/DISPLAY 
pushbutton. 
• A display register CS1 maintenance cycle is taken on 

the next instruction boundary. 
• Display A bits 0.0 - 0.3 and bits 1.0 - 1.3 display the 

contents of ADDRESS/DATA switches Band D. 
All other bits in display A are O. 

• The input register address in the ADDRESS/DATA 
switches is also put in the Op register. 

• Display B shows the register contents. If the register 
address is UI,8ssigned, all zero's, or a CA register 
address that cannot be displayed, display B shows all 
ps. See 8-060 (type 1 CA)and H·040 (type 4 CAl for 
a description of undisplayable CA registers. The 
In/Out Check L 1 interrupt request is not set. 

• If the PROGRAM STOP light is on, the register 
address is also placed in TAR. It can then be used as 
the register address in a subsequent store register 
operation. 

Note: If the PROGRAM DISPLA Y light is on, this opera
tion will not work with the program running. 

Storing Data in a Register 
(See page 6-054 for flowchart.) 

WARNING 
Be careful when using the STORE pushbutton. The data 
stored may affect normal program and cycle steal operation 
and destroy program data. 

1. Ifthe PROGRAM STOP light is not on, press the STOP 
pushbutton. 

2. Perform elset address and display register operation to 
set in the Op register the address of the output register 
in which you desire to store data. Leave the D ISPLA Y / 
FUNCTION SELECT switch at REGISTER ADDRESS. 

3. Set the data in ADDRESS/DATA switches A-E. 

0 I,: 0 0 0 \,t .. A 
~ 0 0 0 

4. Press and release the STORE pushbutton. 
• The PROGRAM ·DlSPLAY light turns off, if it was on. 
• Display A shows the contents of TAR. (TAR and the 

Op register contain the address entered in the set 
address and display register operation.) 

• The data in ADDRESS/DATA switches A-E is stored 
in the output register addressed by the Op register, 
and is displayed in display B. 

• If the register address in the Op register is unassigned, 
the store operation has no effect. The In/Out Check 
L 1 interrupt request is not set. 

Set Address and Display Storage Procedure 
(See page 6-056 for flowchart.) 

Note: Displaying storage locations using this procedure 
does not affect normal program or cycle steal operation. 

1. Set ADDRESS/DATA switches A-E to the storage 
address. 

2. Set the D ISPLA Y /FUNCTION SE LECT switch to 
STORAGE ADDRESS. 

3. Press and release the SET ADDRESS/DISPLAY 
pushbutton. 
• A display storage CS1 maintenance cycle is taken on 

. the next instruction boundary. 
• The contents of ADDRESS/DATA switches A-E are 

placed in SAR and in display A. 
• Display B bytes 0 and 1 shows the contentsof the 

addressed storage halfword location. Because control 
panel storage-address and storage'scan functions 
operate only on halfwords, display B byte X should 
be ignored. 

• If the PROGRAM STOP light is on, the storage 
address is also placed in TAR. It can then be used 
as the initial address in a store storage.operation. 

Note: If the PROGRAM DISPLA Y light is on, this opera
tion will not work with the program running. 

0 '. ' 0 " ' 0 0 0 0 . , 0 0 0 0 0 0 0 0 0 0 " 1." 0 . " 0 
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Storing Data in Storage Locations 
(See page 6-057 for flowchart.) 

(" 
. .,>' 

(-

Note: Certain storage failures are not detected by this 
procedure. Storage I FTs must be executed to indicate 

these failures. 

(-

1. If the PROGRAM STOP light is not on, press the STOP 
pushbutton. 

2. Perform a set address and display storage operation to 
set the storage address in TAR. (See page 1-120.) Leave 
the DISPLAY/FUNCTION SELECT switch at STOR
AGE ADDRESS. 

3. Set the data in ADDRESS/DATA switches B-E. 
4. Press and release the STORE pushbutton. 

• ThePROGRAM DISPLAY light turns off,if itwason. 
• The contents of ADDRESS/DATA switches B-E are 

stored at the location addressed by TAR. 
• TAR is incremented to address the next halfword 

storage location. Display A shows this new address. 
• Display B bytes 0 and 1 displays the data from the 

addressed storage location. Because control panel 
storage-address and storage-scan functions operate 
only on halfwords, display B byte X should be 
completely ignQred. 

5. Press the STORE pushbutton each time you want to 
store data from ADDRESS/DATA switches B-E in the 
next sequential storage location. 

Storing a Test Pattern in Storage 
(See page 6-060 for flowchart.) 

WARNING 
Disable the channel interfaces before you start this 
procedure. 

If a test pattern that is an invalid Op is stored, pressing the 
8T ART pushbutton will cause an invalid Op CC check. 

Note: Certain storage failures are not detected by this 
procedure. Storage I FTs must be executed to indicate 
these failures. 

1. Set the test pattern data in ADDRESS/DATA switches 
B-E. 

2. Set the DIAGNOSTIC CONTROL switch to STORAGE 
TEST PATTERN. 

3. Set the DISPLAY/FUNCTION SELECT switch to any 
position except TAR and OP Register or STATUS. 

( (,~\ ( (-
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4. Press the START pushbutton. 
• The PROGRAM STOP light turns on. 
• The data in ADDRESS/DATA switches B-E is stored 

in the storage location addressed by TAR. 
• Display A displays the address in TAR. TAR is then 

incremented to address the next storage halfword 
location. 

• Display B bytes 0 and 1 displays the data from the 
storage location. Because control panel storage
address and storage-scan functions operate only on 
halfwords, display B byte X should be completely 
ignored. 

• The stored data is checked for parity. A parity check 
causes the appropriate CC CHECK light to turn on. 
The 3705-80 stops. To continue the operation: (1) 
press the CC CHECK RESET pushbutton, and (2) 
press the START pushbutton. The operation contin
ues until the CCU detects an error. 

5. To end the operation, set the DIAGNOSTIC CONTROL 
switch to another position. 

Note: Because an asynchronous stop occurs when the 
switch is turned, an indata check may occur. Ignore the 
check, and press the CC CHECK RESET pushbutton. 

Storage Scan 
(See page 6-063 for flowchart.) 

WARNING 
Disable the channel interfaces before you start this 
procedure. 

Note: Certain storage failures are not detected by this 
procedure. Storage I FTs must be executed to indicate 
these failures. 

1. Set the DIAGNOSTIC CONTROL switch to STORAGE 
SCAN. 

2. Press the START pushbutton. 
• The PROGRAM STOP light turns on. 
• The storage location addressed by TAR is scanned 

first. 
• Each CSl cycle increments the address in TAR by 

two and puts the new address in display A (unless 
the DISPLAY/FUNCTION SELECT switch is in 
STATUS.) 
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• Display B bytes 0 and 1 shows the last thing set in the 
Op register if the DISPLAY/FUNCTION SELECT 
switch is in TAR & OP REGISTER. (The Op register 
is not changed during this operation.) If the switch 
is not in the TAR and OP Register or STATUS posi
tion, display B shows the contents of the storage 
location addressed by SAR. Because control panel 
storage-address and storage-scan functions operate 
only on halfwords, display B byte X should be 
completely ignored. 

• A parity check causes the appropriate check light to 
turn on. The 3705 stops. The address in display A is 
two greater than the address that caused the parity 
check. To continue the operation: (1) press the CC 
CHECK RESET pushbutton, and (2) press the 
START pushbutton. The operation continues until 
the CCU detects an error. 

3. To end the operation, set the DIAGNOSTIC CONTROL 
switch to another position. 

Note: Because an asynchronous stop occurs when the 
switch is turned, an indata check may occur. Ignore the 
check and press the CC CHECK RESET pushbutton. 

(--
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Single Address Test Pattern Procedure 
(See page 6-064 for flowchart.) 

WARNING 
Disable the channel interfaces before you start this 
procedure. 

Note: Certain storBlJe failures are not detected by this 
procedure. Storage IFTs must be run to indicate these 
failures. 

1. Set the address of the storage location in TAR, using the 
procedure in Set Address and Display Storage Procedure 
or in Single Address Scan. 

2. Set the test pattern in ADDRESS/DATA switches B-E. 
3. Set the DIAGNOSTIC CONTROL switch to SINGLE 

ADDRESS TEST PATTERN. 
4. Set the DISPLAY/FUNCTION SELECT switch to any 

position except TAR and OP Register or STATUS. 
5. Press the START pushbutton. 

• The PROGRAM STOP light turns on. 
• The data in ADDRESS/DATA switches B-E is stored 

in the storage location addressed by TAR. 
• Display A shows the address in TAR. TAR is not 

incremented. 
• Display B bytes 0 and 1 shows the data stored in the 

storage location. The data is checked for parity. 
Because control panel storage-address and storage
scan functions operate only on halfwords, display 
B byte X should be ignored. 

• A parity check does not cause the machine to stop, 
but the appropriate CC CHECK light does turn on. 

6. To end the operation, set the DIAGNOSTIC CONTROL 
switch to another position. 

Note: Because an asynchronous stop occurs when the 
switch is turned, an indata check may occur. Ignore the 
. check and press the CC CHECK RESET pushbutton. 

Single Address Scan 
(See page 6-067 for flowchart.) 
1. Set ADDRESS/DATA switches A-E to the address of 

the storage location that you want to scan. 
2. Set the DIAGNOSTIC CONTROL switch to SINGLE 

ADDRESS SCAN. 
3. Set the DISPLAY/FUNCTION SELECT switch to any 

position except TAR and OP Register or STATUS. 
4. Press. the START pushbutton. 

• During each CS1 cycle, display A displays the address 
in the ADDRESS/DATA switches. 

• Display B bytes 0 and 1 shows the data in the 
addressed location. Because control panel storage
address and storage-scan functions operate only on 
halfwords, display B byte X should be ignored. 

0 !~ 0 0 0 0 0 . . 
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• The storage address is not incremented. 
• The scanning does not stop if a parity check occurs, 

but the appropriate CC CHECK light does turn on. 
5. The ADDRESS/DATA switches can be rotated to con

tinuously display the contents of the storage locations. 
6. To end the operation, set the DIAGNOSTIC CONTROL 

switch to another position. 

Note: Because an asynchronous stop occurs when the 
switch is turned, an ihdata check may occur. Ignore the 
check and press the CC CHECK RESET pushbutton. 

Store Address Compare 
1. Set the LOAD/STORE ADDRESS COMPARE switch to 

STORE. 
2. Set ADDRESS/DATA switches A-E to the storage 

address. 

Note: To determine if a 'store character' (STC) or'store 
character and count' (STCT) instruction stores data from a 
general register in a storage byte, set the ADDRESS/DA TA 
switches to the address of that byte. 

To determine if a 'store' (ST) or 'store ha/fword' (STH) 
stores byte 0 and byte 1 of a general register in a storage 
ha/fword, set the ADDRESS/DATA switches to the 
address of either byte. 

• During 12 and 13 cycles, the storage address in the 
ADDRESS/DATA switches is compared with the 
contents of SAR. If the addresses are equal, and the 
instruction being executed is a ST, STC, STH, or 
STCT instruction, the ADDRESS COMPARE light 
in display B turns on, if the DISPLAY/FUNCTION 
SE LECT switch is in STATUS. Bit 1.7 is included 
in the address comparison only if the instruction is 
a byte instruction . 

3. To cause a program stop to occur when the address 
compare occurs, set the MODE SELECT switch to 
ADDRESS COMPARE PROGRAM STOP. Pressing 
and releasing the START pushbutton resets the 
'program stop' latch and restarts the program. 

4. To cause the address compare L 1 interrupt request to 
set when the address compare occurs, set the MODE 
SELECT switch to ADDRESS COMPARE INTERRUPT. 

Load Address Compare 
1. Set the LOAD/STORE ADDRESS COMPARE switch 

to LOAD. 
2. Set ADDRESS/DATA switches A-E to the storage 

address. 

Note: To determine if an instruction at a specific address 
is ever executed, the address set in the ADDRESS/DATA 

~ 0 0 0 0 0 0 f",--) " ;; , <. 0 ~ : 

switches can be either the address of byte 0 or byte 1 of the 
instruction. 

To determine if a storBlJe byte is ever loaded into a 
general register, set the ADDRESS/DA TA switches to 
the address of that byte. 

To determine if a storBlJe halfword is ever loaded into byte 
o and 1 of a general register, set the ADDRESS/DA TA 
switches to the address of either byte 0 or byte 1 of the 
storage location. 

• During 11, 12, and 13 cycles, the storage address in 
the ADDRESS/DATA switches is compared with the 
contents of SAR. If the addresses are equal, and the 
instruction is any instruction other than ST, STC, 
STH, or STCT, the ADDRESS COMPARE light in 
display B turns on if the DISPLAY/FUNCTION 
SELECT switch is in STATUS. Bit 1.7 is included in 
the address comparison only if the instruction is a 
byte instruction. 

• If the MODE SELECT switch is at ADDRESS 
COMPARE PROGRAM STOP when the addresses 
are equal, pressing and releasing the START push
button resets the 'program stor>' latch and restarts 
the program. 

3. To cause a program stop to occur when the address 
compare occurs, set the MODE SELECT switch to 
ADDRESS COMPARE PROGRAM STOP. 

4. To cause the address compare L 1 interrupt request to 
set when the address 'compare occurs, set the MODE 
SELECT switch to ADDRESS COMPARE INTERRUPT. 

0 0 0 0 (")J 0 ~ 
V ~J " . 0 0 0 0 

CONTROL PANEL PROCEDURES 
(PART40F5) 

() 
"'... 0 .. 0 0 

1-150 

)/ ( 



(' (~ (-" 
,\0" C (~ (~" 

/ 

('-

Lamp Tes~ 

Note: Pressing the LAMP TEST pushbutton does not 
affect normal 3705-80 operation. 

1. Press the LAMP TEST pushbutton. 

(-

2. All the control panel lights, except the POWER CHECK 
light and the spares, turn on. 

Clock Step Procedure 

WARNING 
Disable the channel interface before you start this 
procedure. 

Note: During clock step operations, the REFRESH OVERRUN 
indicator turns on and remains on. This is a false or invalid 
indication, because the overrun detection logic cannot 
function normally during clock step operation. You must reset 
or IPL the 3705-80 after clock step operations to validate the 
indicator. 

1. Set the DIAGNOSTIC CONTROL switch to CLOCK 
STEP. 

2. Press the START pushbutton. 
• The 3705-80 stops in TO of A time. 
• The START pushbutton, instead of the 3705-80 

oscillator, provides pulses to drive the CCU clock. 
• If the DISPLAY/FUNCTION SELECT switch is in 

STATUS, displays A and B show check and status 
information. If the switch is in TAR & OP REG
ISTER, display A shows the contents of TAR and 
display B shows the contents of the Op register. 
If the switch is in any other position, the contents 
of the Z bus are gated to display register 1 at each 
AT3 time and to display register 2 at every T2 
time during maintenance cycles. 

Rules for observing clock-step operations. 
• The first instruction executed in clock-step mode is 

preceded by an idle cycle (CS indicator off, I indicator 
off). 

• A CSl start-pushbutton cycle (CS indicator on, I indi
cator off) is taken before the start of each instruction. 

• The I cycle being executed can be determined by . 
observi ng the Displ ay A status indicators 1.3-1.7. By 
counting the number of transitions thru IA TO since 
the last cycle steal cycle, the I-cycle number is known 
(be sure to watch the I indictor - ignore the inter
spersed idle cycles). 

• Additional idle cycles may be interspersed depending 
on the instruction. 
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In CLOCK STEP the 3705-80 operates normally except: 
1. Instead of the machine oscillator, the START push

button steps the CCU clock. 
2. The Z bus is gated to display register 1 at each AT3 

time during maintenance cycles. 
3. The Z bus is gated to display register 2 at every T3 

time during maintenance cycles. 
4. Storage does a complete read call beginning at ATO 

time and then, if it is a store-type instruction, does 
a complete write call at CTO time. 

I nstruction Step Procedure 
1. Set the MODE SELECT switch to INSTRUCTION 

STEP. 
• The PROGRAM STOP light turns on. 

2. Press and release the START pushbutton to continue 
with the next instruction. 
• The 3705-80 executes one instruction. 

3. Each time you press and release the START pushbutton, 
the 3705 executes one instruction. 

Note: The CCU handles cycle steal requests normally 
during this procedure. All interrupts, except program 
level 1 interrupts and interrupts to higher program 
levels, are inhibited until the program executes an 'exit' 
instruction. 

Executing an Input or Output Instruction From 
the Control Panel 
Input instructions can be executed from the control panel 
by displaying the corresponding eXfernal register. See 
Set Address and Display Register Procedure on page 1-120. 

Output instructions can be executed from the control panel 
by displaying the correspondjng external register and then 
storing the desired bits in the register. (The 3705-80 must 
be in program stop mode.) See Storing Data in a Register 
on page 1-120. 

Example: The CC CHECK lights in displays A and B can 
be turned off by executing an Output X'77' 
instruction with bit 0.1 on the general register 
designated by the R field of the instruction. 
The lights can also be turned off by storing a 
"1" in bit 0.1 of external register X'77'. 

The bits stored in an external register from the control 
panel have the same hardware function as when they are 
set on by a program. Therefore, many hardware func
tions can be checked by simulating input and output 
instructions from the control panel. 
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Setting Up and Executing an Instruction 

WARNING 
Disable the channel interface(s) before starting this 
procedure. 

Note: This procedure is an example of one method to set 
up and execute an instruction. 

1. Press the STOP pushbutton. 
2. Use the Set A ddress and Display Storage Procedure 

(page 1-120) to set the storage address that you want 
to store the instruction in. 

3. Use the steps in Storing Data in a Storage Location 
(page 1-130)to store the desired instruction in the 
storage location. 

4. In the next storage location, store a 'branch' instruction 
to cause a branch back to the preceding storage location . 

5. Use the Set Address and Display Register Procedure 
(page 1-120) to set the IAR (register 0) for the program 
level that you are in. (The current program level can be 
determined from the status lights in display B.) 

6. Follow the steps in Storing Data in a Register (page 
1-120) to store the address of the storage location from 
step 3. 

7. If you want to step through the instructions: 
a. Turn the MODE SELECT switch to INSTRUCTION 

STEP. 
b. Press and release the START pushbutton. The CCU 

executes one instruction. The 3705-80 stops, and 
the PROGRAM STOP light turns on. 

c. Press and release the START pushbutton to execute 
the next instruction. Each time you press the 
START pushbutton, the CCU executes one instruc
tion. 

Note: If the CCU is in level 1 (as it is immediately after 
ROS is loaded), program execution in levels 2,3,4, or 5 
requires the following previous steps: (1) reset level 1 
requests -:- Output X'l7', (2) unmask appropriate interrupt 
level - 0L/tput X'lF', (3) generate an appropriate interrupt 
request, and (4) EXIT. 
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CONTROL PANEL TEST OF CCU DATA PATH 

Part 1. Basic Control and Data Flow 
This section tests the part of the data path in the CCU 
necessary to load ROS and those controls that may be 
necessary to analyze a failure detected by the ROS test. 

Lamp Test 
1. Press LAMP TEST. -All panel lights, except POWER 

CHECK and the spares, should light. 
2. Swap any failing lights with lights inworking positions 

to verify that the lights are bad. 
3. Replace the lights found to be defective. 
4. If the lights tested are good, swap the driver cards 

located at 01A-B4U2 and 01A-B4U3. Refer to 0-210 
and ALDs AP009 to AP015 for details. 

Panel Active (Required for Further Panel Testing) 
The following conditions should activate the PANEL 
ACTIVE light: 
a. DIAGNOSTIC CONTROL switch in PROCESS 
b. Not power-on reset 
c. MODE SELECT switch in PROCESS 

Refer to ALD CU001-BM6. 

WARNING 
Disable the channel interface(s) before proceeding. 

Clock Step 

Note: During clock step operations, the REFRESH OVERRUN 
indicator turns on and remains on. This is a false or invalid 
indication, because the overrun detection logic cannot 
function normally duringc/ock step operation. You must reset 
or IPL the 3705-80 after clock step operations to validate the 
indicator. 

1. Set the DIAGNOSTIC CONTROL switch to CLOCK 
STEP. 

2. Press RESET. -Verify that the HARDSTOP, PRO
GRAM STOP, TEST, and WAIT lights are on. 

3. Set the DISPLAY/FUNCTION SELECT switch to 
STATUS. 

4. Press START. -Check CYCLE TIME and CLOCK 
TIME in display A. CYCLE TIME should equal '00'; 
CLOCK TIME should equal '00'. 

5. Press 5T ART repeatedly and observe the stepping of 
CLOCK TIME and CYCLE TIME. CYCLE TIME 
should increment each time CLOCK TIME steps from 
'll'to'OO'. 

Initial Data Path Test (ALU·B Side, Z bus, Display A) 
1. Set the DISPLAY/FUNCTION SELECT switch to 

STORAGE ADDRESS. 

0 0 0 0 n 0 0 
-- --------
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2. Set the DIAGNOSTIC CONTROL switch to SINGLE 
ADDRESS SCAN. 

3. Press START. 
4. The address set in ADDRESS/DATA switches should be 

equal to Display A. Vary the ADDRESS/DATA 
switches to test various data bit combinations (for 
example, 0101,5555, AAAA, etc.) 

5. Compare display A with'the switch values to check for 
data bit failures. 

6. If data bit failures occur, refer to CCU DATA BITS/ 
CARD LOCATIONS (page 1-160) for card swapping. 

Note: This procedure can also be used as convenient way 
to display multiple storage locations. Data is displayed 
in display B. 

7. Return the DIAGNOSTIC CONTROL switch to 
PROCESS. 

Storage Data Path Test (ALU·A Side, Displ1iy B) 
1. Press STOP. 
2. Display storage at any valid address using the set address 

and display storage f procedure (page 1-120). 
3. Press STORE. -The data in the ADDRESS/DATA 

switches is stored at the address displayed in step 2. 
4. Press STORE again. -Display A should increment 

by 2 each time STORE is pressed. Display B should 
be the contents of the address indicated in display A. 

Note: The data being stored is not displayed because TAR 
is incremented; the next storage location is displayed. 

5. Verify that the correct data was stored by using the 
display storage procedure. 

6. Set the DIAGNOSTIC CONTROL switch to SINGLE 
ADDRESS TEST PATTERN. 

7. Press START. -The contents of display B should equal 
the value in the ADDRESS/DATA switches. Vary data 
pattern in the switches as desired. 

Storage Test Pattern 
1. Set the DIAGNOSTIC CONTROL switch to STORAGE 

TEST PATTERN. 
2. Set the ADDRESS/DATA switches to 'FFFF'. 
3. Set the DISPLAY/FUNCTION SELECT switch to 

STORAGE ADDRESS. 
4. Press START. 
5. Display A shows the incrementing address; display B 

shows the data. 
6. If the machine stops because of a CC check, record 

the following: 
a. Falling storage address (equals the address in display 

A minus 2) 
b. Failing bits (Compare the ADDRESS/DATA switches 

and dispray B.) 

0 .. 0 0 0 0 ,. ~~ . 0 0 
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c. Set the DISPLAY/FUNCTION SELECT switch to 
STATUS. -Display A sho\(Vs the error status. 

Note: If a CC check has occurred, but the ADDRESS/ 
DA TA switches and display B are equal, the parity bit 
has probably failed. (The BYTE lights indicated the 
byte with the bad parity bit.) 

7. Press CHECK RESET, then press START. 
8. Repeat steps 1 through 6 using different data patterns 

in the ADDRESS/DATA switches (for example, 0000, 
0101,5555, AAAA, etc.) 

9. Analyze failures to determine a failing pattern (data 
or addressing). 

0 0000000 
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ROS Test Control 
Verifies that I PL phase 1 and 2 execute correctly. 
1. With the channel interface disabled, press LOAD on the 

local 3705-80. On the Remote 3705·80, press LOAD. 
2. The IPL phase lights should equal '11' with the program 

looping, waiting for the 'interface enabled' signal. Do 
not enable the interface unless channel data transfer is 
desired. If trouble is suspected, refer to the ROS listing 
and to the ROS test section of this manual. 
a. If the IPL PHASE lights are '01', check the hardware 

reset function. 
b. If the IPL PHASE lights are '10', ROS test transfer to 

storage is incomplete. 
(1) Press RESET to force IPL phase 3 ('11'). 
(2) Run the storage pattern test with data equal to 

'FFFF' to estat;>lish a background pattern. 
(3) Press LOAD. 
(4) If the same failure occurs: Turn the DISPLAY / 

FUNCTION SELECT switch to TAR & OP 
REGISTER. Display A shows the next storage 
address. Press RESET and display storage 
starting at X'OOOO' to determine how much 
of ROS was loaded (data instead of FFFF). 

3. Refer to ROS TEST, page 2·000 if a failure occurs in 
IPL phase '11'. (Local 3705·80.) 

4. Refer to RPL section in Vol 1 (SY27·0208) of this set 
for ROS Testing for a Remote 3705·80. 

Address Compare Stop, Instruction Step,and Hard Stop 
1. Set the DISPLAY/FUNCTION SELECT switch to 

TAR and OP REGISTER. 
2. Set the LOAD/STORE ADDRESS COMPARE switch 

to LOAD. 
3. Set the MODE SELECT switch to ADDRESS COM· 

PARE PROGRAM STOP. 
4. Set the ADDRESS/DATA switches to '00012'. 
5. Press LOAD. (The address compare pulse is available 

at 01A·B3P2-S09. See ALD page CU004.) 
6. The 3705-80 should stop with: 

a. PROGRAM STOP light on. 
b. TEST light on. 
c. LOAD light on. 
d. DISPLAY A set to X'00014' (The instruction at 

address X'0012' was executed). 
e. ADDRESS COMPARE and PROG L 1 lights are on, 

if the DISPLAY/FUNCTION SELECT switch is 
set to STATUS. 

7. Set the MODE SELECT switch to INSTRUCTION 
STEP. 

8. Press START. Verify that DISPLAY A equals 
X'OOO16' (lAR incremented). 

9. Display register X'70'. 
10. Store register X'70' (Ignore the data.) -The HARD· 

STOP light should be on. 

<,:/ (" c' c. ( ( c (~ , : 
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Part 2. Miscellaneous Controls 
This section tests the panel functions that are not required 
for ROS testing and analysis but are used for DCM Diag· 
nostic Control Module control and indications. Note the 
input and output instructions can be executed from the 
control panel by displaying and storing into the external 
register. Refer to Executing an Input or Output Instruc· 
tion From the Control Panel on page 1·140. 

Load Light 
1. Press LOAD. -Verify that the LOAD light is on. 
2. Press RESET. 
3. Display register X'79'. 
4. Store X'0040' in register X'79'. -Verify that the 

LOAD light is off. 

Set and Reset Test Mode 
1. Set the MODE SELECT switch to PROCESS. 
2. Set the DIAGNOSTIC CONTROL switch to PROCESS. 
3. Display register X'79'. 
4. Store X'0010' in register X'79'. -TEST light goes off 

if it was on. 
5. Store XU020' in register X'79'. -TEST light turns on. 

Scope Sync Pulse 
1. Display register X'79'. 
2. Store XU002' in register X79'. -Fires scope sync 

#1 at01A·B3M2·Pl0, ALD page CU015. 
3. Store X '0001 ' in register X'79'. -Fires scope sync 

#2 at 01A·B3M2-P13, ALD page CU015. 

Wait Light 
1. Press RESET. -Verify that the WAIT light is on. 
2. Set the DIAGNOSTIC CONTROL switch to SINGLE 

ADDRESS SCAN. 
3. Press START. -Verify that the WAIT light is off. 
4. Set the DIAGNOSTIC CONTROL switch to PROCESS. 

OP Register Data and CC Check 
1. Press RESET. 
2. Set the MODE SELECT switch to INSTRUCTION 

STEP. 
3. Press LOAD (forces program level 1). 
4. Store X'FFFF' in address X'0012' (Branch on Bit 

using register 7; this will be the first instruction 
executed). 

5. Store X'OOOO' in address X'0014' (Invalid OP decode). 
6. Store X'OOOOO' in register x'or. 
7. Set DISPLAY/FUNCTION SELECT switch to TAR 

and OP REGISTER. 
8. Press START. 

a. DISPLAY B equals X'FFFF' (instruction stored in 
Step 4). 
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b. Repeat steps 4,6, and 7 varying the data in Step 4 
if a hot/cold bit is suspected in the OP REG. 

9. Press START again. 
10. The lights should indicate: 

a. CC check 
b. I nval id OP 
c. L 1 program check 
d. Hardstop 

11. Store X'4004' in register X'7r. 
a. CC CHECK lights should be reset. 
b. Invalid OP and L 1 program check should be reset. 

12. Reset the 3705·80. 
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Display/Function Select Switch and Program Display 
1. Reset the 3705-80. 
2. Set the MODE SELECT switch to INSTRUCTION 

STEP. 
3. Press LOAD (forces program level 1). 
4. Store the following iristructions at the given address: 

Address X'0012' - X'742C' (Puts contents of the 
DISPLAY/FUNCTION SELECT switch in CCU 
register 4.) 
Address X'0014' - X'7414' (Output register 4 to 
display register 1). 
Address X'0016' - X'7424' (Output register 4 to 
display register 2). 
Address X'0018' - X'A809' (Branch back to first 
instruction). 

5. Set the DISPLAY/FUNCTION SELECT switch to 
TAR and OP REGISTER. 

6. Press START to step through the program. 
a. Verify that the program loops. 
b. The PROGRAM DISPLAY light should turn on and 

off while the program is stepped. 
7. Set the MODE SELECT switch to PROCESS. 
8. Press START. 

a. The program should run continuously. (The PRO
GRAM STOP light should stay off.) 

b. The PROGRAM DISPLAY light should stay on. 
9. Rotate the DISPLAY/FUNCTION SELECT switch to 

the following positions and check the values in both 
displays A and B bytes 0 and 1. 
a. STORAGE ADDRESS - X'1000' 
b. REGISTER ADDRESS- X'0800' 
c. FUNCTION SELECT 1 - X'OO40' 
d. FUNCTION SELECT 2 - X'0020' 
e. FUNCTION SELECT 3 - X'0010' 
f. FUNCTION SELECT 4 - X'OOO8' 
g. FUNCTION SELECT 5 - X'0004' 
h. FUNCTION SELECT 6 - X'0002' 

10. Press STOP to stop the program. 

Interrupt Request and Reset 
1. Press RESET. 
2. Display register X'7F'. -Verify that bit 0.6 is off. 
3. Press INTERRUPT. 
4. Display register X'7F'. -Verify that bit 0.6 is on 

(Panel irpt req L3). 
5. Store X'2000' in register X'77'. -Reset panel irpt req 

L3. 
6. Display register X'7F'. -Verify that bit 0.6 if off. 

o o r), 
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Part 3. CCU Data Bits -Card Locations 
This section shows cards containing the data bit groups and 
miscellaneous controls. This information should be useful 
when running either panel tests or memory IFTs. Logic 
references are given for further detail. 

GENERAL DATA FLOW: Includes B register, LAR, 
local store, CCU display, ALU, SAR, TAR, A register, 
and ALU check bits. 

X.P,X.S. 
Bits X.7 0.P.o.1 0.2.o.4 0.5.o.7 1.P-1.1 1.2-1.4 

Card A-B4J2 A-B4K2 A-B4L2 A-B4M2 A-B4N2 A-B4P2 

ALD OF DG DH OJ OK DL001-
Page 

OP Register and SDR Register 

Bits 0.O.o.4 0.5.Q.7.o.P 1.0-1.4 1.5-1.7.1.P 

Card A-B4G2 A-B4G2 A-B4H2 A-B4H2 

ALD DN001- DPOO1- 00001- DR001-
Page 004 004 004 004 

SAR and SDR Drivers and Receivers (3705-80) 

ALD Page DS001.o05 

SAR Drivers A-B4B2 

SDR Dr/Rec A-B4A3 
Byte 0 

SDR Dr/Rec A-B4A2 
Byte 1 

Miscellaneous Logic References and Card Locations 

Functions ALDPages Cards 

ALU Controls CA001.o04 01A-B3J2 

1.5-1.7 

A-B4Q2 

DM001-

Panel Controls CU001.Q15 01A-B3N2. B3L2. B3P2 
Clock and Controls CC001.Q08 01 A-B3Q2. B3R2 
Data Flow Reg Controls CS001.Q07 01 A-B3F2. B4E2 
Condition Codes CZ001.o05 01A-B3G2 
Local Store Controls CL001.o05 01A-B3K2 
Instruction Decode CD001.Q04 01A-B3H2 
Storage Controls CM001.o03 01A-B3T4 
Priority Controls CPOO1.o07 01A-B3M2 
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'DIAGNOSTIC AIDS: SCOPE POINTS AND 
JUMPERING CAPABILITIES 

Scope Points 
The following scope points can be used to diagnose 
problems: 

f 

A. '+ diag scope sync point l' at 01 A-83M2-P1 0 on ALD 
page CU015. The DCM controls this sync point by 
means of an Output X79' when bit 1.6 is a 1. Scope 
sync point 1 is used to sync on the beginning of each 
routine or on the hardware setup block when the DCM 
is in a scoping loop. 

8. '+ diag scope sync point 2' at 01 A-83M2-P13 on ALD 
page CU015. The DCM controls this sync point by 
means of an Output X'79' when bit 1.7 is a 1. Scope 
sync point 2 is used to sync on the test function of a 
test routine. 

Diag scope points 1 and 2 may be used together to 
count repetitions of the test function. Sync point 1 is 
used to trigger the scope and the delayed sweep feature 
is used to count the number of pulses (each pulse repre
sents one repetition) on sync point 2. 

See 'Setting Up a Scoping Loop' (below) for informa
tion on scoping for a failure while running the IFTs. 

C. '+ address compare test pin' at 01 A-83P2-S09 on ALD 
page CU004. The STORAGE ADDRESS/REGISTER 
DATA switches on the control panel are used to estab
lish a sync reference on this test pin at any location in 
any 1FT routine or in the DCM. A sync pulse is genera
ted when the address for fetch or store (controlled by 
the LOAD/STORE ADDRESS COMPARE switch) is 
the same as the address in the STORAGE ADDRESS/ 
REGISTER DATA switches. 

D. '-A time' at 01A-83R2-P04 on ALD page CCOD1. 

Setting Up a Scoping Loop (I FT Failures) 
After a failure has been detected, the DCM and IFTs pro
vide two looping options. 
... The Loop on First Error option selects the smallest 

possible loop within the 1FT. The loop includes the 
hardware setup, pretest, set scope sync point 2, test, 
analysis, and error display. The loop for this option 
normally takes less time to execute than the Restart 
on First Error option. The loop continues whether or 
not the error occurs again. 

• The Restart Routine on' First Error option selects a loop 
that starts at the beginning of a routine, continues the 
routine to the point where the error was first detected, 
and then restarts the routine again. The loop for this 
option takes longer; however, it may be required for 
sequence-sensitive failures. The loop continues whether 
or not the error ,occurs again. 

( 
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After selecting the looping option, use the continue func
tion to continue from the error stop. The time required to 
stop on the error code again gives an indication of the 
length of the loop. Repeat this process several times and 
use the longest length of time. 

To obtain continuous running loops, the 'bypass error stop' 
CE sense switch must also be set. 

If an error other than the one selected for looping occurs, 
the DCM stops to display the new error code. To bypass 
stops for other errors, set the 'bypass new error stop' CE 
sense switch. 

When the scoping loop is running correctly, the scoping 
indicator (Display 8, bit 0.4) blinks at the rate of 3.2 
seconds (1.6 seconds on and 1.6 seconds off). Display 8 
(byte 0, bits 5, 6, and 7) is incremented by one for each 
error detected. This error counter (together with the loop 
time) indicates the failure is solid or intermittent. Other 

'information is also displayed. Display A shows the adapter, 
I FT and routine number. Display 8 (byte 0, bits 0-3 and 
byte 1)shows the error code being looped on. 

Diagnostic Jumpering Capabilities 
The following jumpering capabilities can be used to diagnose 
problems. 

Invoke IPL When an Address Compare Occurs 
1. Plug the CE MST-1 latch card P /N 5851882 onto a 

socket position that has no second level wraps on any 
pin. Probe pins A, F, or M located OR latch card ac
cording to instructions. 

WARNING 
The latch card must be plugged onto the board with the 
component side of the card toward the right or circuit 
damage will result. 

2. Connect 01A-83P2-S09 to pin A. Refer to ALD page 
CU004. 

3. Connect 01 A-83L2-J09 to pin M. Refer to ALD page 
CU010. 

4. Set the LOAD/STORE ADDRESS COMPARE switch 
and the ADDRESS/DATA switches as desired. 

Invoke IPL When the 'Hard Stop' Latch Sets 
1. Same as step 1 of Invoke IPL When an Address Compare 

Occurs. 
2. Connect 01A-83L2-M03 to pin F. Refer to ALD page 

CU006. 
3. Connect 01A-83L2-J09 to pin M. Refer to ALD page 

CU010. 
4. Press the START pushbutton. 
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Invoke IPL When the 'Machine Check' Latch Sets 
1. Same as step 1 of Invoke IPL When an Address Compare 

Occurs. 
2. Connect 01 A-83N2-J06 to pin F. Refer to ALD page 

CK006. 
3. Connect 01A-83L2-J09 to pin M. Refer to ALD page 

CU010. 
4. Press the START pushbutton. 

Cause the 'Clock Step' Latch to Freeze the Clock When 
an Address Compare Occurs 
1. Same as step 1 of Invoke IPL When an Address Compare 

Occurs. 
2. Connect 01A-83P2-S09 to pin A. Refer to ALD page 

CU004. 
3. Connect 01A-83P2-J09 to pin M. Refer to ALD page 

CU007. 
4. Set the LOAD/STORE ADDRESS COMPARE switch 

and the ADDRESS/DATA switches as desired. 
5. Press the START pushbutton. 
6. Set the DIAGNOSTIC CONTROL switch to CLOCK 

STEP after the address compare stop. 

Cause the 'Clock Step' Latch to Freeze the Clock When 
the 'Hard Stop' Latch Sets 
1. Same as step 1 of Invoke IPL When an Address Compare 

Occurs. 
2. Connect 01 A-83L2-M03 to pin F. Refer to ALD page 

CU006. 
3. Connect 01 A-83P2-J09 to pin M. Refer to ALD page 

CU007. 
4. Press the START pushbutton. 
5. Set the DIAGNOSTIC CONTROL switch to CLOCK 

STEP after the hard stop. 

Prevent Loading of ROS During IPL 
Connect 01A-83L2-U02 to 01A-83L2-G08. Refer to 
ALD page CU010. 

Cause the 'Clock Step' Latch to Freeze the Clock When 
the 'Machine Check' Latch Sets 
1. Same as step 1 of Invoke IPL When an Address Compare 

Occurs. 
2. Connect 01 A-83N2-J06 to pin F. Refer to A LD page 

CK006. 
3. Connect 01 A-83P2-J09 to pin M, Refer to ALD page 

CU007. 
4. Press the START pushbutton. 
5. Set the DIAGNOSTIC CONTROL switch to CLOCK 

STEP after the machine check. 

( (~ (> (" C (~ ('~: C ' ' 
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Simulate a Continuous Panel Display Register Operation 
1. "(he 3705-80 must be stopped. 
2. Set the DISPLAY/FUNCTION SELECT switch to 

REGISTER ADDRESS. 
3. Set ADDRESS/DATA switches 8 and D to the desired 

register address. 
4. Press the SET ADDRESS DISPLAY pushbutton. 
5. Jumper 01A-83P2-J03 to ground. Refer to ALD page 

CU003. 

Note: This operation does not occur every time. There
fore, when $Coping, use a cycle steal time as a sync point. 
(CS1A-83Q2810on CCOO2) 

Simulate a Continuous Panel Store Register Operation 
1. The 3705 must be stopped. 
2. Set the DISPLAY/FUNCTION SELECT switch to 

REGISTER ADDRESS. 
3. Set ADDRESS/DATA switches 8 and D to the desired 

register address. 
4. Press the SET ADDRESS DISPLAY pushbutton. 
5. Jumper 01A-83P2-J06 to ground. Refer to ALD page 

CU003. 
6. Set the ADDRESS/DATA switches 8 thru E to the 

desired data. 

Note: This operation does not occur every cycle time. 
Therefore, when $Coping, use a cycle steal time as a sync 

point. 

Deactivate Interval Time 8ids 
Jumper 01 A-83M2-G09 to ground. Refer to ALD page 
CU014. 

Note: If a bid has already been set, that bid will be 
honored before the interval timer is deactivated. 

Clock Step Thru IPL Phase 2 (Load ROS) 
1. Press the RESET pushbutton. 
2. Set the DIAGNOSTIC CONTROL switch to CLOCK 

STEP. 
3. Press the START pushbutton. 
4. Jumper 01 A-83P2J09 (+ Active clock step) to 01A-

83L2D09 (+IPL 2 Latch). Refer to ALD pages CU007 
and CU010. 

(' 

5. Press the LOAD pushbutton. Observe IPL phase 2 when 
the LOAD pushbutton is released. 

6. You can now clock step thru the loading o(ROS by 
using the START pushbutton. 

DIAGNOSTIC AIDS: SCOPE POINTS '1-200 
.AND JUMPERING CAPABILITIES 
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DIAGNOSTIC AI DS-CE INDICATOR LATCH 
CARD 

MST·1 CE Indicator Latch Card 
C.E. Indicator Latch Card PIN 5851882 is available from 
Mechanicsburg for servicing IBM products using the MST-1 
technology. 

The Latch Card is a 2-High, 2-Wide card which plugs onto 
the pin side of an MST-1 board. The card can be plugged 
onto any two vertically adjacent socket positions except 
edge connector positions. The Latch Card is intended for 
use on socket locations with no discrete wiring; however, 
with care, it can be used on socket positions that have no 
second level wraps on any pin. If the Latch Card is left on 
an MST-1 board for an extended period of time, normal 
machine vibration may cause it to work loose from the pins 
and lose contact. 

WARNING 
The Indicator Latch Card must be plugged onto the MST·' 
board with the component side of the card toward the right. 
If the card is plugged on upside down, or is plugged into the 
card side of the board, circuit damage will result. 

The Latch Card contains two complete latch circuits. Each 
latch circuit has its own set of input pins, output pins, and 
latch status indicator lamp. 

A reset line which is common to both latch circuits can be 
activated by the manual reset switch or by a plus signal 
applied to program pin O. 

() 0 r'-~ 0 0 (0 tJ ",-y \_ t 0 
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The correlation between active signal levels and input pins 
to be used is shown below for the various combinations 
which can be monitored. 

MST·' latch 
Card label 

(Enlarged) 

eA .OP 

eBeF 

eC eG 

eO eH 

eE eJ 

eA eOP 

eB eF 

eCeG 

eO eH 

eE eJ 

eK 

el 
TABLE 
+OR ABC 

eM -OR JKl 
eN ++ AD 
.e P +- OF , 

.. - FG 
++ + AOE 
++ -OEF 
+--OFG 

eO ---FGH 

WARNING 
PLUG IN ON 
WIRING SIDE 
OF BOARD 

eK ONLY 
el 

eM 

eN 

eP 

Pin OP is an optional, plus level input pin. It can be used 
in place of, or in addition to, inputpins D and E. 

Output pin M is a summation of input pins A through H 
prior to the latch. Pin M will be at a plus level whenever 
the combination of signals being monitored is active. Thus, 
the signal occurring at output pin M can be used as an input 
to the latch circuitry contained on the other half of the 
latch card. 

Output pins P and N provide outputs from the latch. Out· 
put pin P will be at a plus level when the latch is set (indi· 
cator lamp on) and at a negative level when the latch is 
reset (indicator lamp off). Pin N provides the inverse level 
of pin P. 

(~J 
\..j 0 0 1,.-, 0 

F 

G 
H 

A 

B 

C 

0 

E 

OP 

J 

K 

L 

OR 

Indicator 

M 

P 
A 

FL 
N 

D-------------B 
o 

OR To 2nd latch 

Reset 

Note: The CE Indicator Card contains two sets of circuitry as shown above 

IineB--D 
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DIAGNOSTIC AIOS-CE 
INDICATOR LATCH CARD 1~201 

Listed below are some of the ways the latch card can be 
used: 
1. Baby Sitter 

To determine if several signal lines are all at their active 
levels at the same time, plug the card onto the pin side 
of the MST-1 board and jumper the signal lines to the 
proper input pins for the ANDing condition being 
monitored. If all signal lines are at their active level at 
the same time, the latch will be set and turn on the 
indicator lamp. 

2. One·Time Pulse Detection 

If a signal line should not change during a particular 
sequence of events, jumper the signal line to an appro· 
priate OR input pin. For example, if the line is plus 
and should never go minus, jumper it to a ·"OR" input 
pin. If the line goes to a minus level, the latch will be 
set and turn on the indicator lamp. 

3. Scope Sync Point 

The signal lines required to generate the desired sync 
should be jumpered to appropriate input pins. Jumper 
a plus level reset signal to pin O. The latch will be set 
by the sync condition and reset under control of the 
reset line. The signal at latch output pin P or N can 
now be used as a stable scope sync. 

Use C.E. Jumper PIN 4110178, cut to reqllired length. 
The ends of this wire are simply plugged onto the pins to 
be connected. The plastic insulation coating serves as a 
receptacle for the pin. 

MST-1 Indicator Latch Card PIN 5851882 
Indicator Lamp PIN 5353889 
Jumper PIN 4110178 Specify length when ordering. 
MST-1 Latch Card label PIN 5500728. 

Note: The latch card does not include a label. Always 
order a label for each latch card. 
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DIAGNOSTIC AIDS: TEST BLOCKS 
(PART 1 OF 2) 
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These illustratipns provide a ready reference to the inter
face leads available at the interface connector positions on 
the 1/0 gate. Some Communication Scanner I FT Manual 
Intervention Routines refer to wrapping a pair of lines or 
tying certain lines up or down. The test blocks provide a 
convenient method of doing this in most cases. 

(-': 

To force an interface lead to the active state, jumper it to 
'Data Terminal Ready'. The state of DTR can be determined 
from the symptom index. If the inactive state of an inter
face lead is to be tested, allow the lead to float. EIA, 
CCITT V.35 (except for transmit and receive data), and 
digital interface lines float to the inactive level. 

To wrap data between two compatible line interfaces, 
jumper all interface leads to their normal operational state. 
Use the check lists below for typical jumpering. 

For Interfaces that Connect to Stand-Alone 
Modems or Local Attachments, Jumper: 
a. 'Request to Send' and 'Clear to Send' of the transmit 

interface to 'Receive Line Signal Detect' (Carrier Detect) 
of the receive interface using Y jumper PIN 1770810. 

b. 'Request to Send' and 'Clear to Send' of the receive 
interface to 'Receive Line Signal Detect' (Carrier Detect) 
of the transmit interface using Y jumper PIN 1770810. 

c. 'Data Terminal Ready' to 'Data Set Ready' on both 
interfaces. (See special notes for the LS3 line set on 
page 1-310). 

d. Send data on one line to receive data of the opposite 
line. 

e. Receive data of one line to send data of the opposite 
line. 

For Interfaces with IBM Limited Distance or 
Leased Line Adapters or with Leased Line Modems, 
Jumper: 
a. Send data to receive data of the opposite line. 
b. Receive data to send data of the opposite line. 

Note: Test,BlocJcs-are.shown facing the jumper pin side. See page 
E-010 for jumPer and, test block part numbers. 

{-

Notes: 
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Line Set LS1-Half-Ouplex (Logic V A003) 
(Note 1) Duplex (Logic VA012) 

OSI I n o B 

Rev Line Sig Oet D02 802 Xmt Data Mark 
Data Term Rdy 003 

-.N_ 

• ! B04 Rev Data Mark 
Ring Ind DOS .;;. B05 Clear To Send 
Data Rate Sel D06 - - B06 Req To Send 

• • Gnd D08 - - B08 .. Data Set Rdy 

New Sync 010 • • Bl0 Xmit Clock -Modem Wrap 011 - • • • B13 Rcv Clock 
.~-

Line Set LS3-Half-Ouplex (Logic VA006) 

o B 

Ring Ind D02 
(EIA) 
The two LS3 half-
duplex lines may be 
externally wrapped by 
forcing 'Data Set 
Ready' active on the 
LIB board by grounding 
the -SL T 'Data Set 
Ready' for the appro-
priate lines-see 
VAOOO and VA006. 013 
Modem Wrap 

Req To Send J03 

Xmt Clock J06 

Rcv Clock Jll 

All signal levels for line 
set LS3 are digital levels 
except those labeled , , 
EIA. Do not Jumper 
EIA levels to digital 
receivers as this may 
damage the terminator 
card. 

N. 
• • 804 Rev Line Sig Det 

~ • • • 805 DataSet~ 

• • • • • - B08 Data Term Rdy 

• • (EIA) 

• • • • • • -M. 
~~ 

~ .N- G02 Xmt Data Mark 

- • • ! G05 Clear To Send • • • • • • • • • • -- ! G12 Rcv Data Mark • 
.~. 

J G 

(--
(" 

(- (' 
0' 

(~ (, 
~. ' 

Line Set LS2-Half-Ouplex (Logic VA008) 

o B 

+ Xmt Clock D02 r-J B02 N 
• • 804 -+Mark Rcv Data DOS • • 806 

+Mark Spnd Data D07 • • 808 • -Rev Line Sig Det D09 - • Bl0 -Clear To Send 011 • • 
Data Set Rdy 013 • • B13 

M 
~ 

.N. 
• • • • • • • • • • • • • • • • • • • • 
.~. 

J G 

Line Set LS3-Duplex (Logic VA013) 
o B 

Ring Ind 002 
~N. 

(EIA) • • 804 The LS3 duplex line may • be wrapped using the low • ... 805 
order address as 'transmit' • • and the high order address • • as 'receive'. Data Set • - 808 
Ready should be forced • • active by grounding the • • SL T 'Data Set Ready' 
for the appropriate line - • • 
see VAOOO or VA013. • • 
Modem Wrap - 013 -~. 

.N_ G02 
Req To Send J03 ... . 

-Xmt Clock 

-Mark Rcv Data 

-Mark Send Oat 

+Rev Clock 

-Rev Clock 

Req to Send 

Rev Line Sig Det 

Data Set Rdy 

Data Term Rdy 
(EIA) 

Xmt Data Mark 

• • G05 Clear To Send • Xmt Clock J06 

Rev Clock (Note 2) Jl1 

All signal levels for line 
set LS3 are digital levels 
except those labeled 
'EIA'. Do not j\lmper .. 
EIA levels to digital 
receivers as this may 
damage the terminator 
card. 

• • • • • • • • • - • G12 Rcv Data Mark ( • 
.~. 

J G 

a 

} Note 3 

Note 2) 

(~ (~ ( (~ (" ("" 
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Line Set LS2-0uplex (Logic VA014) 

Transmit Line 0 B 

+ Xmt Clock 

o 
r 

ata Term Rdy 

ignal Ground I S 
I 
1+ Mark Send Data 

I 
I 
I C lear To Send 

, 0 
L..:: ata Set Rdy 

mpered in external Ju 
ca ble. 

Receive Line 

o ata Term Rdy 

+ Mark Rev Data 

Rev Line Sig Det 

Data Set Rdy 

D02 r-:,o!N_ 
003 !. • • • 
OOB • • 
007 ~ 

• • • • • 
011 • • • 
013 • • 1'). -

J03 .N. 

• 
J05 • • • • • • 
Jog • 

~ • • • • 
J13 • • 

~. 

J G 

B02 

B06 

B13 

G04 

GOB 

G10 

Line Set LS4 (Logic V A005) 
(Note 4) 

P 'f OSI Ion o D B 

B02 
NB8 003 .N 

- • B04 
DLD DOS ! :: B05 
NB4 006 -- ... B06 

GNO 008 • • B08 ... 
NBl 010 • • Bl0 
NB2 D11 ". • • • .~. 

Position 1 

G02 

NB8 J03 
.N 

• • - G04 
OLD J05 --- -- G05 
NB4 J06 .. .. G06 

GNO J08 • • G08 ... ... 
NBl Jl0 • • Gl0 -NB2 ~,Jll 

--- • • • 
.~. 

J G 

~ 

C, (' 

-Xmt Clock 

-Mark Send Oa ta 

Req to Send 

,Mark Rev Data 

+Rcv Clock 

·Rev Clock 

DPR 

PND 
ACR 
CRQ 

PWI 

CDS 

OPR 

PNO 
ACR 
CRQ 

PWI 

COS 

1. For line set LS1 in duplex mode, use a single wrap blocJc for that 
line. For LS1 in ha/f-duplex mode, two lines must be wrapped. 
The 3705-80 ship group contains two LS1 wrap blocks. 

2. Signals used only by high-address 
receive line. 

3. Signals used by both low-address transmit line and high address 
receive line. Signals not notJJd are used only by the low-address 
transmit line. 

4_ Line set LS4 can not be wrapped. Use this test block for 
reference only_ 

DIAGNOSTIC AIDS: TEST BLOCKS 
(PART 1 OF 21 1-300 
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DIAGNOSTIC AIDS: TEST BLOCKS 
(PART 2 OF 2) 

+ Xmt Clock 

+Mark Rev Data 

+Mark Sl'nd Data 

Rev Line Sig Oet 

Clear To Send 
'. 

Data Set Rdy 

Notes: 

Line Set LS5 (Logic VA015) 
(Note 1) 

o B 

002 rJ N- 802 

e • 804 ... 
005 e 

• B06 
007 e 

• B08 e --009 -- • Bl0 e -011 • e • 013 M ... B13 
~ 

eN. 
e • e • e • e • e • e • e • e • e • e • . ~. 
J G 

-Xmt Clock 

-Mar k Rev Data 

-Mark Send Oat 

+Rev Clock 

-Rev Clock 

Req to Send 

1. External clock must be specified to wrap the two half-duplex 
LS5lines. 

a 

Line Set 8 or 9-Half-Ouplex (Logic VA017) 
(Note 2) 

Position 0 .0 B 
Transmit 
T(B) ..... 002 
TIA 003 l- re N. Indicate 
Control ' . B04 I (B) 
CIA) DOS • B05 
C IB) 006 • - Signal Elem Timing 
Gnd 008 • • B08 S (B) 
Receive • B09 S (A) 
R (B) 010 
R (A) 011 • • • • • ":l. 

.N. 
• • • • • • • • • • • • • • • • • • • • 
.~ . 

"L 
J G 

2. To wrap the two half-duplex L58 or LS9 lines, connect T of 
the transmit line to R of the receive line and C of the transmit 
line to I of the receive line (connect A to A and B to B). Do 
not wrap S leads .. Internal clock must be specified. 

Line Set 8 or 9-0uplex (Logic VA017) 
(Note 3) 

Position 0 o B 
Transmit 
T(B) -- 002 I_ N •. 
T A !-L~ 3 Indicate 

La. • Control - B04 I (B) 
CIA) DOS • B05 I (A) -- La ... 
C_lIll -- 006 • Signal Elem Timing 
Gnd 008 • • B08 S (B) 
Receive e - Bu~ S A 
R (B) -" 010 La • R (A) 011 La • • • 

.~ e 

Position 1 

Transmit 
T (B) 

'"'- J02 
AN. 

T(A) J03 
~ • Indicate 

l:Ontrol • G04 I (B) 
CIA) J05 

~ - G05 I Ai CTBI J06 - • Signal Elem Timing 
Gnd J08 • • G08 S (B) 
Receive .. - G09 S (A) • R (B) J10 -- • R.JAl J11 - • • • 

.~. 

J G 

3. To wrap the LS8 or LS9 duplex line, connect T (transmit) 
of position a to R (receive) of both positions a and 1. Next, 
connect C (control) of position a to I (indicate) of both 
positions a and 1. (Connect A to A and B to B.) Do not 
wrap S leads. Internal clock must be specified. 

DIAGNOSTIC AIDS: TESTS BLOCKS 
(PART 2 OF 21 1-310 
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ROS Test 

ROS Requirements Depending On Type of Channel 
Adapter and or Remote Program Loader. 

Without Remote Program Loader (RPL) 

CA#2 

None CA1 CA4 

CA#1 
l CA1 1 X X 

I CA4 1 X N 

With Remote Program Loader 

RPL 

CA#1 
ICA1 Rand 1 

ICA4 Rand 1 

3705-80 with RPL feature only (no type 1 or type 4 CAl uses 
RPLROS. 
N - Required for two CA4s 

1 = CA 1 ROS (Mini) 
N = CA4 ROS see 2-120 
R= RPL ROS 
X = Invalid configuration 

TYPE 1 AND TYPE 4 CHANNEL ADAPTER 
The instructions contained in the ROS program depend 
upon the type channel adapter that is installed in the 
3705-80. 

The ROS code enables the controller to load its control 
program across the channel. 

Before the ROS code attempts to transfer the data, it 
checks the functions and instructions it needs to complete 
the transfer. The functions tested are: 

• Instructions 
• Data path 
• Channel adapter enable 
• Channel adapter selection 
• Channel adapter level 3 interrupt 
• Receipt of an IPL command on the enabled channel 

adapter 
• That a level 1 or level 3 interrupt was received from the 

channel adapter 

Only the portion of the instructions needed to complete 
the transfer of the first program module across the channel 
is tested. The instructions tested are: 

• ARI 
• LRI 
• ORI 
• TRM 

• LH 
• STH 

( (' ( ('" 
~-
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• ST 
• BB 
• BCL 
• BZL 

• B 
• XR 
• IN*. X'60.61 ,62,64.67 .76,77 ,79,7D,7E' 
• OUT*, X'60,62.63,64,66,67 ,77 ,79' 

*Those input and output instructions associated with the 
CA and several of those necessary for CCU operation are 
used but are not thoroughly tested. 

ROS checks the data path and uses some of the error 
detection circuits without testing them. 

A listing of the ROS code is in the ALD's beginning on 
CW10T. A flow chart showing the logical flow of ROS
channel adapter operations precedes the ROS listing in the 
ALDs. 

Simulation Run 
Immediately following the ROS listing is a simulation run. 
The simulation run is a listing in instruction execution 
order showing the contents of the registers used. 

Use the simulation run during instruction step procedures 
in the instruction test portion of ROS as a check for correct 
operation. 

Error Analysis Procedure 
Type 1 RDS code presents error indications to the control 
panel for CCU and channel adapter errors. Observe the 
error indications and follow the prescribed course of action 
for each indication. 

Control Panel Switches 
During the IPL, the MODE SELECT switch and the DIAG
NOSTIC CONTROL switch must be in the PROCESS posi
tion for the indicators to function correctly. 

Instruction Testing 
Before trying to load data across the channel, ROS Program 
code tests the preceding instructions. The general procedure 
for locating an instruction execution fai lure is to step the 
instructions through the failing section of the instruction 
test portion of the code. 

The simulation run following the ROS code listing in the 
ALD is to be used during the instruction step procedure as 
a check for correct operation. 

(-
.- ---- -"----
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The indications that appear on the control panel are: 

IPL Phase ur Program Stop Hard Stop Load Test 
This FS if ceu failure indication. TAR contains the address 
of the next instruction to be executed. This value is the 
address of the stop instruction +2. Check the contents of 
TAR against the following list; if it is equal to any value 
given, follow the indicated procedure. 

I 
See page 2-020 
If these lamps are 
not on. 

A 

YES 

YES 

NO 

--------

( {- (\ <: (" ( ( (~ 

An invalid 
branch to 
zero has 
occurred 

An instruction failed to execute. Using the ROS listing and 
the simulation run, use the load address compare procedure 
with the MODE SELECT switch set to ADDRESS COMPARE 
PROGRAM STOP to stop at various places in the program. 
Then use the instruction step procedure to step through the 
program and locate the failure addresses at the beginning of 
test routines in the listing as stopping points. 

1 Set the MODE SELECT switch to ADDRESS COMPARE 
PROGRAM STOP. 

2 Set the beginning address for one of the test routines in' 
the ADDRESS/DATA switches. Refer to the ROS listing 
for the beginning addresses of the routines. 

3 Retry the IPl. 

4 If the same error occurs before the program stop, change 
the address in the ADDRESS/DATA switches to a previous 
address. The address of the first instruction may be used 
if necessary. 

5 Retry until the program stop occurs. 

6 When the program stops at the selected address, set the 
MODE SELECT switch to INSTRUCTION STEP. 

7 Step through the code, following the listing and the simu
lation run, to locate the error. (See CWOOO.) 

. ROSTEST 
; (PART 1 OF 3) 

c- c 

.2-000' 



NO 

t""'· "()) 
t' - , #') 
;~ __ ',I 

YES >.;..::,;=------1 .. Output instruction failure. 

>-=-y.=E:=:S ____ A branch on bit failure or 'Z' latch failing to set caused this 

YES 
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hard stop condition. 

1 Set up to program stop at the beginning address of the 
Branch 00 Bit Test (X'OOA4') from the ROS listing. 

2 Retry tl'le IPl. 

3 When the Program Stop light comes on, set the MO.DE 
SELECT switch to INSTRUCTIONSTEP. 

4 Step through the test. Register 1 contains the instruction 
and indicates what is being tested. Bit 0.7 on indicates 
that byte 1 is being tested, and bit 0.7 off indicates that 
byte 0 is being tested. Bits 0.2, 0.3, and 1.0 are a binary 
indication of the bit being tested within the byte. The 
bits are being tested for "solid" on and off conditions. 

Register 1 Bits Being Tested 

Byte 0 Byte 1 Byte 0 Byte 1 
01234567 01234567 01234567 01234567 

XXOOXXXO OXXXXXXX 10000000 00000000 
XXOOXXXO lXXXXXXX 01000000 00000000 
XX01XXXO OXXXXXXX 00100000 00000000 
XXOlxxxO lXXXXXXX 00010000 00000000 
XX10XXXO OXXXXXXX 00001000 00000000 
XX10XXXO lXXXXXXX 00000100 00000000 
XXllXXXO OXXXXXXX 00000010 00000000 
XX11XXXO lXXXXXXX 00000001 0'0006000 
XXOOXXXl ()xxxxxxx 00000000 10000000 
XXOOXXXl lXXXXXXX 00000000 01000000 
XX01XXXl OXXXXXXX 00000000 00100000 
XX01Xxxl lXXXXXXX 00000000 00010000 
XX"fOXXXl OXXXXXXX 00000000 00001000 
XX10XXXl lXXXXXXX 00000000 00000100 
XX11XXXl OXXXXXXX 00000000 00000010 
XX11xxX1 1XXXXXXX 00000000 00000001 

x = don't care 

A level 1 interrupt was requested by other than an IPL 
level 1 irrterrupt request. The IPL request was .expected. 
Other conditions that could have caused the interrupt 
are: 

" 

Condition: 

Address compare 
Adapter check 
In/out check 
Address exception 
Protect check 

r"', ~, 
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TAR = 
**** 

If ~ AR contains an address that has not been previously 
defmed, a program load or execution failure probably 
occurred. To verify the program was loaded correctly, 
execute the ROS Data Transfer Test and the ROS Address 
Generation Test. 

ROS Data Transfer Test 
Display main storage addresses 

1 location X'0032' -------------------I.,.~ All bits should be off in Display B. Suspect any bit that is 
on in the display as being continuously on from storage (see 
7-0030 or 7-260). The bit can also be continuously on 
from ROS, (see 6-961). 

2 location 0056 ---------------------..,. All bits should be on in Display B. Suspect any bit that is 
not on as being continously off from storage (see 7-030 
or 7-260). The bit can also be continuously off coming 
from ROS, (see 6-961). 

ROS Address Generation Test 
Display main storage addresses 

1 X'OOOO' should contain X'7004 
, 

2 X'Ol FE' should contain '0404' 

Note: Only SAR bits 8 through 15 are used to address low 
storage. The other SAR bits are not used. 

If no discrepancy has been found in the ROS Data Transfer 
, or Address Generation Test, verify that the control panel is 

set up properly and re-try the IPL. 

...-.,. 
(i.J 
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If Location 
x '0000 , Suspect 
Contains SAR Bit See 

X'F6FF' 15 on 7-260 
X'98BS' 140n 7-260 
X'810B' 13 on 7-260 
X'OOB2' 12 on 7-260 
X'0492' 110n 7-260 
X'F1FF' 10 on 7-260 
X'1305' 90n· 7-260 
X'6174' 80n 7-260 

If Location 
01FE Suspect 
Contains SAR Bit See 

X'1001' 15 off 7-260 
X'81FE' 14 off 7-260 
X'6124' 13 off 7-260 
X'9813' 12 off 7-260 
X '8602' 11 off 7-260 
X'A8A3' 10 off 7-260 
X'A863' 9 off 7-260 
X'8160' 8 off 7-260 

These charts are valid only for intermittent errors. ROS· 
must load into storage correctly at least one time out of a 
number of Load pushbutton operations, for these charts to 
be valid. Otherwise, use control panel and display pro
cedures (1-140) to determine if there is an addressing 
problem. 
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Channel Checking 

IPL Phase III Load 
This is an indication that communications between the 
channel adapter and the host CPU should be checked, using 
OLTEP or OLTSEP with the initial test, OLTs or I FTs. The 
customer's first program may be used if desired. Refer to 
the status and sense information chart at the end of this 
section if CA operation is possible but the load operation 
is not successful. If CA operation is not possible, proceed 
with the CA ROS checkout routines. 

If the instruction testing has been completed, try the 
channel adapter ROS checkout routine when there is a 
problem. 

Type 1 or Type 4 Channel Adapter ROS Checkout Routine 

1 Disable all channel interfaces. Verify that the control 
panel INTERFACE ENABLED lights are off. 

2 Press the RESET pushbutton. 

3 Press the LOAD pushbutton. 

4 Press the STOP pushbutton. 

5 Set the MODE SELECT switch to INSTRUCTION 
STEP. 

6 Set the DISPLAY/FUNCTION select switch to TAR & 
OP REGISTER. 

7 Press the START pushbutton. Observe the address in 
display A. 

8 Press the START pushbutton several more times and 
observe the program looping through addresses X'00E8', 
'OOEA', 'OOEC', 'OOEE', 'OOFO', '00F2', 'OOF4', and 
'OOF6'. 

9 If this loop is not being executed, one of the following 
problems is indicated: 
• An interface remained enabled. 
• An incorrect branch occurred. 
• Contents of storage is incorrect. 

To locate the failure 

10 Use the load address compare procedure with the 
MODE SELECT switch set to ADDRESS COMPARE 
PROGRAM STOP to stop at X'00E4'. Then follow the 
ROS listing using the instruction step procedure. 

{, e, (' ("~, (- (C (-

Observe the normal program loop while the 3705-80 is 
waiting for initial selection. The host must be unable to 
select the 3705-80 for an IPL. 

(-

1 Enable an interface (more than one interface may be 
installed; enable only one). When an interface is 
enabled, ROS code may cause IPL phase 1 and 2 if 
certain conditions are present. 

2 Press the CHECK RESET pushbutton. 

3 Press the LOAD pushbutton. Verify that the correct 
interface enabled light comes on. 

4 Press the STOP pushbutton. 

5 Set the MODE SELECT switch to INSTRUCTION 
STEP. 

6 Set the DISPLAY/FUNCTION SELECT switch to 
TAR & OP REGISTER. 

7 Press the START pushbutton. Observe the address in 
display A. With the LOAD light on, continue to press 
the START pushbutton to display the loop X'0124', 
'0126', '0128', '012A' and '012E'. 

8 Set the MODE SELECT switch to PROCESS; 

9 If the loop is incorrect, use the load address compare 
procedure with the MODE SELECT switch set to 
ADDRESS COMPARE PRO~RAM STOP to stop at 
X'0122'. Then, following the program listing, use the 
instruction step procedure to locate the failure. 

10 If the loop is correct, press the START pushbutton to 
return to normal operation. 

Check 
Check to see that the initial test or first program module 
was loaded correctly. Use the load address compare pro
cedure with the MODE SELECT switch set to ADDRESS 
COMPARE PROGRAM STOP to stop at address X'01FA'. 
This is the last ROS instruction before control is turned 
over to the next program. If this program stop occurs, it 
indicates that ROS is giving control to the next program 
correctly. 

If the instruction test section of ROS is executed correctly, 
but control is not turned over to the next program 
correctly, check to see ifthe program loops within repeating 
major branches that match the list and indicate general 
areas of failure. 

{ (C (~, (~" (" (' 
.. 
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ROS repeating branches that may be caused by a channel 
adapter failure: 

Check the 
Contents of 

Repeating Branches Probable Cause Reg. Byte Bit 

OOFS.QOE8 Interface will not S7 1 4 
become enabled 

010E.Q104 Cannot develop a SO 0 0 
level 1 or level 3 67 
interrupt 76 0 5 

77 1 4 

011A.Q124 A solid level 1 76 0 5 
0126-0110 interrupt 

012A.Q144 A solid level 3 60 0 0 
initial select 77 1 4 
interrupt occurred 

012C.Q1AA A solid level 3 60 0 0 
data service 77 1 4 
interrupt 

These steps indicate the general area of the program that 
should be checked for an apparent type 1 channel adapter 
failure occurring after the CPU has issued an IPL command. 

Use the load address compare procedure with the MODE 
SELECT switch set to ADDRESS COMPARE PROGRAM 
STOP to stop at the following addresses to determine to 
what extent the ROS program has completed the transfer 
of the first program or Initial Test. 

Address X'0404' 
This is the entry address for the initial test or first program. 
If this program stop occurs, refer to the initial test 
description, Vol I (SY27-o208) of the IBM 3705-80 
ML (maintenance library), or to the first program descrip
tion, for additional information. The ROS program is no 
longer being executed. 

Address X'01CA' 
At this address, the program checks to verify that the IPL 
command was received. Register X'61', byte 1 contains 
the command. 

Address X'0138' 
Check the address that is requesting service. Register X'61' 
byte 0 should contain the single subchannel address that 
is requesting service. 

C C' ('" 
./ 
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Address X'01EA' 
Compare the known byte count with the hardware byte 
count, after the initial test or first program data transfer. 
The contents ~f register 1 should equal the contents of 
register 5. Register 1 should contain a value of X'400' 
plus the byte count of the program (located in storage at 
X'0402'). Register 5 starts with a value of X'400' and 
increments by 2 as ROS loads the program, two bytes at 
a time. 

The following status and sense combinations are developed 
by ROS for various conditions that occur when the ROS 
program is being executed: 

OF Channel End, Device End, Unit Check, Unit Excep
tion, and sense of IPL Required. 

A byte count error occurred during the initial test 
or first program module transfer. 

OE Channel End, Device End, Unit Check, sense of IPL 
Required, and Equipment Check 

A false level 1 or level 3 interrupt occurred at initial 
selection time. 

06 Device End, Unit Check, and Sense of IPL Required 

Either an IPL is required because of normal condi
tions or a failure to recognize that the single sub
channel is active. 

00 Sense of IPL Required 

A system reset has occurred. 

(' 

ROSTEST 
(PART 30F 3) 2-020 

( 



0 

N ROSTEST 
(PART 1 OF 3) 

N-Channel ROS for the Type 4 CA 
The N-channel ROS is used when two type 4 CAs are 
installed. 

The N-channel ROS code allows the loading of the control 
program to occur across either of the installed type 4 CAs. 
The N·channel ROS code: 

1 Tests the CCU instructions. 
2 Selects and enables the installed type 4 CAs. 
3 Scans the installed type 4 CAs for an IPL command 

then begins the IPL on the CA with the IPL command. 
4 Continuously scans each type 4CA for interrupts. 
5 Prepares each CA having an active command and while 

no IPL is in progress sends a final ending status of 
'CE, DE, UC' with a sense byte of 'not initialized'. 

6 Prepares each CA not having an active command and 
while no IPLis in progress sends an asynchronous 
status of 'DE, UC' with a sense byte of 'not initialized'. 

7 Sends an ending status of 'CE, DE' to a Sense com
mand if an I PL is not in progress. 

8 Begins loading the control program through the first 
type 4 CA that ROS recognizes as having received an 
IPL command. 

9 Prepares the other CA to respond with an ending status 
OF 'CE, DE, UE' to Sense commands once an IPL is in 
progress on either CA. 

10 Allows tJ subsequent IPL command to override an 
existing IPL command in progress. A new IPL opera
tion begins with the subsequent IPL command that 
can occur on any channel. 

11 Handles all type 4 CA interrupts until control is passed 
to the loader. 

Before the ROS code attempts to transfer the data, it 
checks the functions and instructions it needs to complete 
the transfer. Tested are: 

.. Instructions 

• Data path 
• Channel adapter enable 
• Channel adapter selection 
• Channel adapter level 3 interrupt 
• Receipt of an IPL command on each enabled channel 

adapter . 
• That a level 1 or level 3 interrupt was received from the 

~hannel adapter 

0 0 0 0 0 0 0 
. - ~---

0 

Only the portion of the instructions needed to complete 
the transfer of the first program module across the channel 
is tested. The instructions tested are: 

• ARI 
• LRI 
• ORI 
• TRM 

• LH 
• STH 

• ST 
• BB 
• BCL 
• BZL 

• B 
• XR 
• IN*, X'60,61,62,64,67,76,77,79,7D,7E' 
• OUT*, X'60',62,63,64,66,67,77,79' 

*Those input and output instructions associated with the 
CA and several of those necessary for CCU operation are 
used but are not thoroughly tested. 

ROS checks the data path and uses some of the error detec
tion circuits without testing them. 

A listing of the ROS code is in the ALD's beginning on 
CW501. A flowchart showing the logical flow of ROS
channel adapter operations precedes the ROS listing in the 
ALDs (CW500). 

Simulation Run 
The simulation run starts on CW301. The simulation run is 
a listing in instruction execution order showing the con
tents of the registers used. 

Use the simulation run during instruction step procedures 
in the instruction test portion of ROSas a check for correct 
operation. 

Error AnalysiS Procedure 
N RDS code presents error indications to the control panel 
for CCU and channel adapter errors. Observe the error 
indications and follow the prescribed course of action for 
each indication. 

Control Panel Switches 
During the iPL, the MODE SELECT switch and the DIAG
NOSTIC CONTROL switch must be in'the PROCESS . . . 

position for the indicators to function correctly. 

0 ... 0 0 0 0 0 0 
__ 00" __ - _. --- -~-----.--. --
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Instruction Testing 
Before trying to load data across the channel, ROS program 
code tests the proceding instructions. The general proce
dure for locating an instruction execution failure is to step 
the instructions through the failing section of the instruc
tion test portion of the code. 

The simulation run following the ROS code listing in the 
ALD is to be used during the instruction step procedure as 
a check for correct operation. 

The indications that appear on the control panel are: 

IPL Phase III .:. 
Program Stop 
Hard Stop 
Load 
Test 

is is a CCU failure indication. TAR contains the address 
of the next instruction to be executed. This value is the 
address of the stop instruction +2. Check the contents of 
TAR against the following list; if it is equal to any value 
given, follow the indicated procedure. 

I 
See page 2-020 
If these lamps are 
not on. 

0 0 0 

YES 

YES 

NO 

A 

2-130 

0 . . 0 0 
_'.0 __ - .. 

An invalid 
branch to 
zero has 
occurred 

0 

An instruction failed to execute. Using the ROS listing and 
the simulation run, use the load address compare procedur9 
with the MODE SELECT switch set to ADDRESS COMPARE 
PROGRAM STOP to stop at various places in the program. 
Then use the instruction step procedure to step through the 
program and locate the failure addresses at the beginning of 
test routines in the listing as stopping points. 

1 Set the MODE SELECT switch to ADDRESS COMPARE 
PROGRAM STOP. 

2 Set the beginning address for one of the test routines in 
the ADDRESS/DATA switches. Refer to the ROS listing 
for the beginning addresses of the routines. 

3 Retry the IPl. 

4 If the same error occurs before the program stop, change 
the address in the ADDRESS/DATA switches to a previous 
address. The address of the first in.struction may be used 
if necessary. 

5 Retry until the program stop occurs. 

6 When the program stops at the selected address, set the 
MODE SELECT switch to INSTRUCTION STEP. 

7 Step through the code, following the listing and the simu
lation run, to locate the error. (See CWOOO.) 

0 0 0 0 0 0 
~ 0 0 C 
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NO 

(~i ( 

YES 
>.:..=.:::.-----II~ Output instruction failure. 

>-Y~E::.:S,--__ ----.- A branch on bit failure or 'Z' latch failing to set caused this 

YES 

hard stop condition. 

1 Set up to program stQp at the beginning address of the 
Branch on Bit Test (X'OOA4') from the ROS listing. 

2 Retry the IPL. 

3 When the Program Stop light comes on, set the MODE 
SELECT switch to INSTRUCTION STEP. 

4 Step through the test. Register 1 contains the instruction 
and indicates what is being tested. Bit 0.7 on indicates 
that byte 1 is being tested, and bit 0.7 off indicates that 
byte 0 is being tested. Bits 0.2, 0.3, and 1.0 are a binary 
indication of the bit being tested within the byte. The 
bits are being tested for "solid" on and off conditions. 

Register 1 Bits Being Tested 

Byte 0 Byte 1 Byte 0 Byte 1 
01234567 01234567 01234567 01234567 

XXOOXXXO OXXXXXXX 10000000 00000000 
XXOOXXXO lXXXXXXX 01000000 00000000 
XX01XXXO OXXXXXXX 00100000 00000000 
XX01XXXO lXXXXXXX 00010000 00000000 
XX10XXXO OXXXXXXX 00001000 00000000 
XX10XXXO lXXXXXXX 00000100 00000000 
XXllXXXO OXXXXXXX 00000010 00000000 
XXllXXXO lXXXXXXX 00000001 00000000 
XXOOXXXl OXXXXXXX 00000000 10000000 
XXOOXXXl lXXXXXXX 00000000 01000000 
XX01XXXl OXXXXXXX 00000000 00100000 
XX01XXXl lXXXXXXX 00000000 00010000 
XX10XXXl OXXXXXXX 00000000 00001000 
XX10XXXl lXXXxxxX 00000000 00000100 
XXllXXXl OXXXXXXX 00000000 00000010 
XX11XXXl lXXXXXXX 00000000 00000001 

x = don't care 

A level 1 interrupt was requested by other than an IPL 
level 1 interrupt request. The IPL request was expected. 
Other conditions that could have caused the interrupt 
are: 
Address compare 
Adapter check 
Inlout check 
Address exception 
Protect check 

( ( ('. c 

TAR = If TAR contains an address that has not been previously 
defined, a program load or execution failure probablv 
occurred. To verify the program was loaded correctly, 
execute the ROS Data Transfer Test and the ROS Address 
Generation Test. 

ROS Data Transfer Test 
Display main storage addresses 

1 location X'0032' -----------------~ .. All bits should be off in Di~playB. Suspect any bit that is 
on in the display as being continuously on from storage 
(see 7-260). The bit can also be continuously on from 
,ROS, (see (6-961). 

2 location 0056 ------------------~ .. All bits should be on in Display B. Suspect any bit that is 
not on as being continuously off from storage (see 7-260). 
The bit can also be continuously off coming from ROS, 
(see 6-961)' 

ROS Address Generation Test 
Display main storage addresses 

1 X'OOOO' should contain X'7004' 

2 X'03FE' should contain X'03E8' 

Note: Only SAR bits 7 through 15 are used to address low 
storage. The other SAR bits are not used. 

If no discrepancy has been found in the ROS Data Transfer 
or Address Generation Test, verify that the control panel is 
set up properly and re·try the IPL. 

! .. 

.. 

3705-S0 

If location 
X'OOOO' Suspect 
Contains SAR Bit See 

X'F6FF' 15 on 7·260 
X'9aBS' 140n 7·260 
X'S10B' 13 on 7·260 
X'OOS2' 12 on 7·260 
X '0492' 11 on 7·260 
X'F1FF' 10 on 7·260 
X'1305' 90n 7·260 
X'66CS' a on 7·260 
X'4303' 7 on 7·260 

If location 
X'03FE' Suspect 
Contains SAR Bit See 

X'07OB' 15 off 7·260 
X'OO06' 14 off 7·260 
X'06OS' 13 off 7·260 
X '0002' 12 off 7·260 
X'7004' 11 off 7·260 
X'7004' 10 off 7-260 
X'003C' 9 off 7-260 
X'717C' S off 7·260 
X'S8DS' 7 off 7-260 

These charts are valid only for intermittent errors. ROS 
must load into storage correctly at I~ast one time out of a 
number of Load pushbutton operations, for these charts to 
be valid. Otherwise, use control panel and display pro
cedures (1·140) to determine if there is an addressing 
problem. 

N ROSTEST 
(PART 20f 3) 

( 

2-130 



o 

N ROSTEST 
(PART 3 OF3) 

Channel Checking (Part 1) 

IPL Phase III 
Load 

This is an indication that communica
tions between the channel adapter and 
the host processor should be checked, 
using OL TEP or OLTSEP with the 
initial test, 0 L Ts or I FTs. The cus
tomer's first program may be used if 
desired. Refer to the status and sense 
information chart at the end of this 
section if CA operation is possible but 
the load operation is not successful. If 
CA operation is not possible, proceed 
with the CA ROS checkout routines. 

If the instruction testing has been 
completed, try the type 4 channel 
adapter 1\1 ROS checkout routine 
when there is a problem. 

Type 4 Channel Adapter N ROS Checkout Routine 

1 Disable all channel interfaces. Verify that the control 
panel INTERFACE ENABLED lights are off. 

2 Press the RESET PUSH BUTTON. 

3 Press the LOAD push button. 

4 Press the STOP push button. 

5 Set the MODE SELECT switch to INSTRUCTION 
STEP. 

6 Set the DISPLAY/FUNCTION select switch toTAR & 
OP REGISTER. 

7 Press the START push button. Observe the address in 
display A. 

8 Press the START push button several more times and 
observe the program looping through addresses 
X'0126', X'0128', X'012A', X'012C', X'012E', 
X'0130', X'0132', X'013,,', X'0136', X'0138', 
X'013A', X'013C', X'016A' and X'016C'. 

9 If this loop is not being executed, one of the following 
problems is indicated: 
• An interface remained enabled. 
• An incorrect branch occurred. 
• Contents of storage is incorrect. 

o 0 0 0 0 0 0 0 

To locate the failure 

10 Use the load address compare procedure with the 
MODE SELECT switch set to ADDRESS COMPARE 
PROGRAM STOP to stop at X'0126'. Then follow 
the ROS listing using the instruction step procedure. 

Observe the normal program loop while the 3705-80 is 
waiting for initial selection. The host must be unable 

to select the 3705-80 for an IPl. 

1 Enable one of the interfaces. When the interface is 
enabled, ROS code may cause IPL phase 1 and 2 if 
certain conditions are present. 

2 Press the CHECK RESET push button. 

3 Press the LOAD push button. Verify that the correct 
interface. enabled lights come on. 

4 Press the STOP push button. 

. 5 Set the MODE SELECT switch to INSTRUCTION 
STEP. 

6 Set the DISPLAY/FUNCTION SELECT switch to 
TAR &OPREGISTER. 

7 Press the START push button. Observe the address in 
display A. With the LOAD light on, continue to press 
the START push button to display the loop. 

0 ~ V 
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X'0126' 
X'0128' 
X'012A' 
X'012C' 
X'012E' 
X'0130' 
X'0132' 
X'Ol34' 
X'0136' 
X'0138' 
X'013A' 
X'013C' 

0 

X'013E' 
X'0146' 
X'02FA' 
X'02FC' 
X'02FE' 
X'0300' 
X'0302' 
X'0304' 

0 0 0 " 0 

8 Set the MODE SELECT switch to PROCESS. 

9 If the loop is incorrect, use the load address compare 

procedure with the MODE SELECT switch set to 
ADDRESS COMPARE PROGRAM STOP to stop at 
X'0126'. Then, following the program listing, use the 
instruction step procedure to locate the failure. 

10 If the loop is correct, press the START push button 
to return to normal operation. 

Check 
Check to see that the initial test or first program module 
was loaded correctly. Use the load address compare proce
dure with the MODE SELECT switch set to ADDRESS 
COMPARE PROGRAM STOP to stop at address X'037C'. 
This is the last ROS instruction before control is turned 
over to the next program. If this program stop occurs, it 
indicates that ROS is giving control to the next program 
correctly. 

Channel Checking (Part 2) 
These steps indicate the general area of the program that 
should be checked for an apparent type 4 channel adapter 
failure occurring after the processor has issued an IPL 
command. 

Use the load address compare procedure with the MODE 
SELECT switch set to ADDRESS COMPARE PROGRAM. 
STOP to stop at the following addresses to determine to 
what extent the ROS program has completed the transfer 
of the first program or Initial Test. 

Address X'0404' 
This is the entry address for the initial test or first program. 
If this program stop occurs, refer to the Initial Test descrip
tion in the Start section of this FETMM (Volume 1, 
SY27-0208). The ROS program is no longer being 
executed. 

Address X'0268' 
At this address, the program checks to verify that the IPL 
command was received. Register X'61', byte 1 contains the 
command. 

0 0 0 0 0 0 0 ' ,~' ~;~ >. f; " Ii, . , ,', 
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Address X'01AE' 
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Check the address that is requesting service. Register X'61' 
byte 0 should contain the single subchannel address that is 
requesting service. 

Address X'0364' 
Compare the known byte count with the hardware byte 
count, after the initial test or first program data transfer. 
The contents of register 1 should equal the contents of 
register 5. Register 1 should contain a value of X'400' plus 
the byte count of the program (located in storage at 
X'0402'). Register 5 starts with a value of X'400' and 
increments by 2 as ROS loads the program, two bytes at 
a time. 

The following status and sense combinations are developed 
by ROS for various conditions that occur when the ROS 
program is being executed: 

OF Channel End, Device End, Unit Check, Unit Excep
tion, and sense of IPL Required. 

A byte count error occurred during the initial test of 
first program module transfer. 

DE Channel End, Device End, Unit Check, sense of IPL 
Required, and Equipment Check. 

A false level 1 or level 3 interrupt occurred at initial 
selection time. 

06 Device End, Unit Check, and Sense of IPL Required. 

Either an IPL is required because of _normal condi
tions or a failure to recognize that the single sub
channel is active. 

00 Sense of IPL Required. 

A system reset has occurred. 

0 0 0 " 0 0 0 0 
----" -- -- --.. ~----



Central Control Unit 

WARNING 
Touching the pin side of the CCU board while the 3705-80 
is running can cause CCU errors_ 

The Central Control Unit (CCU) contains all the circuits 
and data flow paths necessary to execute the instruction set 
and to control storage and the attached adapters. The CCU, 
controlled by a program in storage, contains 32 general 
registers and various hardware registers that the control 
program uses for instruction execution and data handling. 

The CCU can execute 51 instructions, which can be used 
to transfer data from one register to another, to store data 
from a register in 3705-80 storage, to load data from 
storage into a register, and to perform various arithmetic 
and hardware functions. Some of the CCU hardware reg
isters can be addressed as external registers by 'input' and 
'output'instructions. (The 'input' or 'output' instruction 
is indicated beside the register in the data flow on page 
6-020.) 

Each program, CCU, or adapter request has an assigned 
priority for use of the CCU. When any control program 
or hardware function requests use of the 3705 (an interrupt 
request), the priority system determines when the CCU will 
handle the interrupt request. 

Each of the interrupt requests is assigned to one of five 
program levels. Program level 1 has the highest priority and 
program level 5, the lowest. The machine priority controls 
determine when an interrupt can occur. 

The CCU has a storage protection mechanism that monitors 
attempts either to modify storage or to execute instructions 
in protected storage. Storage protection causes a check 
when the contents of storage are accessed for unauthorized 
modification. 

Page 6-020 shows the general data flow for the CCU. Data 
flow for a particular operation is determined by the instruc
tion, cycle steal, or control operation being performed. 

Abbreviations Used in This Section 

ALU 
IAR 
LAR 
Op Reg 
PC 
PG 
SAR 
SDR 
TAR 

Arithmetic Logic Unit 
Instruction Address Register 
Lagging Address Register 
Operation Register 
Parity Check 
Parity Generation 
Storage Address Register 
Storage Data Register 
Temporary Address Register 

( ( -.... 
... (' { 

Card: B4J2 Logic; DFxxx 

These cards contain the indicated 
bits of: 

TAR 
SAR 
LAR 
General Register ILocal Store) 
A Register 
B Register 
ALU 
Z Register 
Display Register 1 
Display Register 2 

X.P, X.6, X.7 

fb~ ... e 
..,.. 

(- (- (--

Card: 84Q2 Logic: DMxxx 

Logic: DLxxx 

Logic: DKxxx 

DJxxx 

1.P-1.1 

0.5-0.7 

0.2-0.4 

J Card: B4H2 

Card: B4G2 Logic: 

These cards contain the 
indicated bytes of: 

Dp Register 
SDR 

1.2-1.4 

Logic: 

DNxxx 
DPxxx 

Byte 0 

1.5-1.7 

DQxxx 
DRxxx 

Byte 1 
Byte X 

(- c 

I Cards That Can Be Swapped in The CCU 
• B4J2, B4K2 and B4N2 
• B4L2, B4M2, B4P2, and B4Q2 
• B4H2 and B4G2 
• B4A4, and B4B2 
• B4A2 and B4A3 
• B3U2, B3U3, and B3U4 
• B3T2 and B3T3 
• B4U2, B4U3 

CENTRAL CONTROL. UNIT 6-000 
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3705-80 CARD FUNCTIONS 
See page 6-000 also. 

Card ALD 
Location Pages 

B3C4 CU001S 
CU0017 

B3F2 CS002,CS004 

CSOOS-CS007 

B3G2 CZOO 1-CZ005 

Cao01 

CQ004-CQ005 

CD001 

B3H2 CD001-CDOO4 

CS003 

B3J2 CA001-CAOO4 

CDOO1 

B3K2 CL001-CL005 

B3L2 CU005-CUOOS 
CU009-CU010 
CU014 

CK007 

CPOOS-CP007 

CU005 

B3M2 CU014-CU015 

CP002-CP005 

CS001 

B3N2 CK003-CKOO7 

CU001 

CU013 

B3P2 CU003-CU004 
CUOOS-CU007 
CS005 

0,,' '". - .,' o 0:···· " . 

Card Card ALD 
Function Location Pages 

Power-on Reset Force Storage '83Q2 CC002-CC003 
Test Pattern and Redrive to MEM CC004-CC005 

Part of Data Flow Register Controls 
CC008 

Data Flow Register Control Timing 
CS001 

C and Z Condition Code Latches and the CQ001-CQ002 
Generation of Their Sets and Gates 

Part of Adapter Interface Controls B3R2 CS007 

Pulsed Inputs and Outputs CC001 

Part of I nstruction Decode CC006 

CC007 
Part of Instruction Decode 

CQ001-CQ002 
Part of Data Flow Register Controls 

B3S2 CK001-CK002 
ALU Controls 

CR001-CR008 
Part of I nstruction Decode 

CU013 

Local Store Controls 
B3T2 APOO1-AP008 

Part of Panel Controls 
B3T3 AP001-APOOS 

B3T4 CP001 
Prog Level 1 Prog Check Detection CM001 

Meter and Interval Timer 

Test Mode and Check Stop Mode 
B3U2 AP003-AP015 

Part of Panel Controls 
B3U3 AP004-AP011 

Part of Priority Controls, Program Level Select, B3U4 AP001-AP008 
Program Level Masks and 'Program Level 
Entered'Latches B3U5 CCOO7 

Set LAR AP008 

Error Detection, Error Register B4A2 DSOO4 

Part of Panel Controls 

Part of CCU Indata Bus 

Part of Panel Controls 

M Bus Assembler Control 

o 0''', • i( o 0··". : :# o a 

3706'80 CARD FUNCTIONS '6-010 

Card Card ALD Card 
Function Location Pages Function 

Instruction and Cycle-5teal Times B4A3 DS002 SDR Drivers and Receivers for Byte 0 

Instruction and Cycle-5teal Counter and 
Cycle Counter Error Detection B4A4 DB101 Memory Control Cable Drivers 

Instruction Starts and Cycle Stops B4B2 DS001 SAR Drivers 

Maintenance Condition 
B4C2 CGOO1 Gated Indata Bit X.S 

Part of Adapter Interface Controls 

Set SAR, DR1, and DR2 
B4D2 CV001-CVOS1 Storage Protect and Error Detection 

ABCD Counter 
CM002-CMOO3 Read Call/Write Call, Storage Size Input and Allow 

Set Memory Diagnostic Register 
Local Store Address Register and T Times 

Clock and machine oscillator 
B4F2 CW011-CW012 Read-Only Storage 

Part of Adapter Interface Controls B4F4 CW001 Alternate ROS Feature 

Force Errors B4F5 DW001 Control Signal Terminators 

BSC and SDLC CRC Generation 
B4R2 CF001-CF002 Force Constants 

Part of CCU Indata Bus CFOO3 Bit Filter and Parity Generator 

Part of Control Panel Switches and Pushbuttons CFOO4 Shift Right Controls 

CFOO4 Add Constants 
Part of Control Panel Switches and Pushbuttons 

B4U2 AP012-AP015 Part of Panel Indicator Circuits 
Part of Priority Controls 
Memory Reset B4U3 AP009-AP011 Part of Panel Indicator Circuits 

Part of Control Panel Switches and Pushbuttons B4U4 AP001 Panel Rotor Switches 

Part of Control Panel Switches and Pushbuttons 

Part of Control Panel Switches and Pushbuttons 

8 MHz Oscillator 
Lamp Test 

SDR Drivers and Receivers for Byte 1 

o o 0·
··· 
, ~,; o o 0',,· i '" o o o o o 0·· .. o V o o 
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CCU DATA FLOW 

1 

Notes: 

16,2P 

Op Register 

Instruction 
Decode 

Data 
from 
storage 

I 
X 

16,2P 

M Bus 

X 

18.3P 

SDR 

PC 1-----1. 

I/O Reg Address 
to Adapters 
8·01 0, H·01O 
B-020 

PG 

18.3P 

16,2P 

Data 
to 
storage 

" 3705-80 addressing consists of 18 data bits and 
3 parity bits. 

2. The hexadecimal designation beside part of 
the registers is the address of that register when 
it rs u$8d as an external register. See page 6·151, 

3, An X in the data path indicates a gate. 

( 

Z Bus 18.3P 

Control 
Panel 
Switch .. 

LAR 

18.3P 

Input 18.3P 
X'74' X X 

18,2P 

8~20 
6-161 

Attachment ea. & 
CCU bternal Relll 

16,2P 
Interrupt 
Addr .. s 

I 
X X Input 

ROS 
Data • S,OP X 

(-~ 

16.2P 
8·010 
B-020 
H·010 

Out BUI 
to 
Adapte .. 

(-' 

18.3P 

TAR 

In Bus 
--~----------~----~--~~~---------8~.~0~1~0 from 

H-01O Adapters 
8-010 
B·020 

Ad Bus 

Address 
to 
storage 

Bit 
Filter 

Indata Bus 

18.3P 

SAR 

TruelComplement 

X 

f 
A Register 

Z Register 

ABul 

X x 

B Register 

C and Z Latch .. 
CZOO4 

Z Bus 18.3P 

18.3P 

(- ( 

Z Bus 18.3P 

~OI (JAR) X'OOi} 
_ X'01: Group 0 I-------------:::t levels 1 & 2 

-"" -I"" 

7 X'07' 

}~' 
0 (JAR) X'OS' 

1 X'09' 

-~ -~ 
-I"" -I"" 

7 X'OF' 

}:::' 
0 (JAR) X'10' 

1 X'11' 

-" --.. -,... -r--
7 X'17' 

t'-7----------X-'l-F-t' }::: 3 

0 (JAR) X'lS' 

1 X'19' 

-... -~ 

StatuI 

'---v-/ 
Input or 
Output address 

X Output 
X'71' 

i 18.0P 

Display Register 1 

Display A 
AP~12 
AP~14 

General 
Registers 

Status 

Priority 
Controls 

Interrupts 

X Output 
X'72' 

I 18.0P 

Display Register 2 

Display B 
AP~12 
AP~14 

(, c 

, CCU DATA FLOW :6-020 
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CLOCK TIMES 

3705-80 STORAG E 
Each 1.0 microsecond machine cycle is divided into four 
time slots of 250 ns each. The A, B, C, and D times are 
used for ALU operations and to: 
• Synchronize cycle times with the 'gate A time' signal. 
• Generate the 'mem store new time' signal. 
• Detect a CCU clock error. 

Clock Time Lights in Display A 
If the DISPLAY/FUNCTION SELECT switch is in the 
STATUS position, display A bit lights 1.4, 1.5, 1.6, and 
1.7 show the CCU clock times. 

Note: When the 3705-80 is running, the bit 1.7 light does 
not come on because the firing time is not long enough to 
heat the light. With the 3705-80 in clock step mode, the 
light does come on. 

Cycle Time A B 

Clock Time TO T1 T2 T3 TO T1 T2 

Bit 1.40f 0 0 0 0 0 0 0 
Display A 

Bit 1.5 of 0 0 0 0 1 1 1 
Display A 

Bit 1.S of 0 0 1 1 0 0 1 
Display A 

Bit 1.7 of 0 1 0 1 0 1 0 
Display A 

Cycle Time C D 

Clock Time TO T1 T2 T3 TO T1 T2 

Bit 1.40f 1 1 1 1 1 1 1 
Display A 

Bit 1.5 of 0 0 0 0 1 1 1 
Display A 

Bit 1.6 of 0 0 1 1 0 0 1 
Display A 

Bit 1.7 of 0 1 0 1 0 1 0 
Display A 

Note: Lights indicate the clock time that was just completed. 

0= Off 
1 = On 

o 0',', , , () o 0- 0 
' j; ',~. 

T3 

0 

1 

1 

1 

T3 

1 

1 

1 

1 

0 () " " ' 

56.25 ns 

AT ime 

AB Time 

BT ime 

BC Time 

CT ime 

CD Time 

DT ime 

Time DA 
(XA Time) 

TO Time 

3705-80 Storage 

1.01'sec ·1 Machine Cycle 

r; 125~ns I I • 500 ns 750 ns 1000 ns 250ns 
I I I I I 

~ 

IIIi ... .. .. U .. 
lJ U U U U T1 T 

T2T 

ime 

l.J LJ l.J U 1.J ime 

T3T 

T2T 

T3T 

ime llli 

.J 3 

0 J.J 

0 0 "-

U U U 
UJ W UJ 
W W u.J 

() , , 

A LD Pages CCOO 1 and CCOOS 
Card Location 01 A-B3R2 

0 0 0 0 

U U 
-u.J U. 

0 0 () 0 0 ;j; 
'"'--

,-~~---- -- -----~ ---------~----- --- --~" 

CLOCK TIMES 6-030 
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STORAGE PROTECTION 
By comparing a three bit protect key with a three bit 
storage key, storage protection makes it possible to protect 
the contents of storage from an unauthorized attempt to 
address storage. Specifically, storage protection does not 
allow instruction fetching from unauthorized storage and 
does not allow data modification at an unauthorized 
address; however it does allow data loading from any 
storage location any time. 

The protect keys are located in an 8 key address bit by 3 
key address bit local storage area, and the storage keys are 
located in a 128 key address bit by 3 key address bit local 
storage area. One storage key is assigned to each 2,048 
bytes of storage. The protect keys and storage keys are 
set by an Output X'73' instruction containing the respec
tive key address. (For more information on the Output 
X'73' instruction, see page 6-880.) 

To execute an instruction that does not modify storage, the 
protect key must be equal to the storage key _ If the keys 
do not match, a protection exception L 1 interrupt is set. 

To modify a storage location, one of three conditions must 
be met: 
• The protect key must be equal to the storage key. 
• The protect key is X'O', that is, Program Levell, 2, 3, 

or 4. 
• The storage key is X'7', meaning unprotected storage. 
• If none of the conditions are met, the keys are con

sidered not matched, and a protection exception L 1 
interrupt is set. 

When the CCU is reset, storage protection is disabled. 
Therefore, any instruction fetch is valid, and any attempt 
to modify storage is permitted. The first Output X'73' in
struction executed after a reset enables storage protection. 
This instruction must set a storage key of X'O' at the key 
address that corresponds to the storage block where the 
instruction execution is taking place. Otherwise, a protec
tion check occurs if the storage key is not already X'O'. 

When the 3705-80 power is turned on, the bits in the 
settable protect keys and storage keys assume a random 
bit pattern. Each key must be initialized' by an Output 
X'73: containing its key address and key type. Until each 
key is initialized, caution must be used in the control of 
program levels and I/O activity that may depend on storage 
protection. 

A storage operation from the control panel cannot cause a 
storage protection check. 

( 

----------_. 

(/' ( ( 
'.-

( (- ( (~ 

PROTECT KEY ADDRESS 

Program Level 5 000 

#1 Type 4 CA 
#2 Type 4 CA 

1---4 
001 

~--l Protect Key Bits 

(- (- (~i" (-- (" 

STORAGE KEY ADDRESS 

SAR Bits ---.. ~ ... 

00000oo 

0000001 

----~---. 

(C_ 
>-,-

(,- ( C ( 

Storage Key Bits 
Set by Output X'73' 

010 
~--l Set by Output X'73' 

Reserved 

011 
~--l: 

100 
~-4 

101 
1----1 

110 
~--l: 

111 CV041 

For storage protection pur
poses, the type 4 CA# is 
determined by its physical 
location - not the board 
jumpers (see ALD page 
PA048, page 1 of 3). 

1_5 -1.7 

Program Level 1,2,3,4 - X'O' ----..... 

COMPARE 

1111110 

1111111 

1.5 . 1.7 

First Output X'73' after CCU reset 
enables 'Allolv Protect FL'. 

L-_____ -I N 1----..... Protection Check FL 

------

(' ( (- (" (~\ (- (~' ( 

STORAGE PROTECTION. 6-040 
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MACHINE CYCLES 
(PART 1 OF 2) 
The 3705-80 uses six types of machine cycles: cycle steal 1, 
cycle steal 2, instruction 1, instruction 2, instruction 3, and 
idle. 

Cycle SteCiI 1 (CS1) Cycle 
CSl cycles are used for type 4 CA cycle-steal operations. 
They are also used as maintenance cycles in the following 
control panel operations. 
• ROS boostrap pro~ram load (see page 6-961). 
• Display register. (See page 6-052.) 

a. In CS1A time, the address in the ADDRESS/DATA 
switches is placed in the Op register and in display 
register 1. The address is also placed in TAR if the 
3705-80 is stopped. 

b. In CS1C time, the contents of the external register 
addressed by bits 0.1-0.3 and bits 1.0-1.3 of the Op 
register are placed in SDR if the external register is a 
general register. 

c. In CSl D time, the contents of the 'in bus' (for adapter 
register), of the 'indata bus' (for CCU register), or of 
SDR (for CCU general register) are placed in display 
register 2. 

• Display storage. (See page 6-056.) 
a. In CS1A time, the address in the ADDRESS/DATA 

switches is placed in SAR and in display register 1. 
The address is also placed in TAR if the 3705-80 is 
stopped. The address in SAR is used to address 
storage. 

b. In CSl B time, the contents ofthe storage location 
addressed by SAR are placed in SDR. 

c. In CS1D time, the contents of SDR are placed in dis
play register 2. 

• START pushbutton operations. (See page 6-069.) 
a. In CS1A time, the address in TAR is placed in SAR 

and in display register 1. 
b. In CS1 B time, the contents of the Z bus are placed in 

SDR. (This occurs by default and has no effect on 
the start cycle or on the following cycle.) 

c. In CS1D time, the address in the active IAR is placed 
in TAR and in display register 2. 

• Storing in a register. (See page 6-054.) 
a. In CS1A time, the contents of TAR are placed in dis

play register 1. (TAR should contain a register 
address.) _ 

b. In CS1Ctime, the data in the ADDRESS/DATA 
switches is placed in SDR and on the 'out bus' to the 
adapters. 

c. In CS1D time, the contents of SDR are placed in dis
play register 2. If the register designated by the set 
address and display register procedure is a CCU regis
ter, the contents of SDR are placed in the register. 

o 00 

----------_._------_._----- -------- ----------- .-~ ----------

• Storing in storage. (See page 6-057.) 
a. In CS1A time, the address in TAR is placed in SAR. 

The address in TAR is then incremented by 2, and 
the new address is placed in TAR and in display 
register 1. 

b. In CS1B time, the data in the ADDRESS/DATA 
switches is placed in SDR. 

c. In CS1D time, the contents of SDR are placed in dis
play register 2. 

• Storage scanning. (See page 6-063.) 
a. In CS1A time, the address in TAR is placed in SAR. 

The address in TAR is then incremented by 2, and 
the new address is placed in TAR and in display 
register 1. The address in SAR is used to address 
storage. 

b. In CSl B time, the contents of the storage location 
addressed by SAR are placed in SDR. 

c. In CSl D time, the contents of SDR are placed in dis
play register 2. 

• Single address scanning. (See page 6-067.) 
a. In CS1A time, the contents of TAR are placed in dis

play register 1. The address in SAR is used to address 
storage. (The first cycle does not address the location 
in the ADDRESS/DATA switches.) 

b. In CSl B time, the contents of the storage location 
addressed by SAR are placed in SDR. 

c. In CS1C time, the address in the ADDRESS/DATA 
switches is placed in TAR. 

d. In CS1D time, the contents of SDR are placed in dis
play register 2. The contents of TAR are placed in 
SAR. 

• Storage test pattern (page 6-060) and single address test 
pattern (page 6-064.) 
a. In CS1A time, the contents of TAR are placed in dis

play register 1. 
b. In CS1B time, the data in the ADDRESS/DATA 

switches is placed in SDR. 
c. In CS1C time, the contents of SDR are stored in the 

location addressed by SAR. 
d. In CS1D time, the contents of SDR are placed in dis

play register 2. 

CSl cycles can occur between instruction cycles because 
CSl cycles have higher priority. 

o o 0;', 0:· 0-,; 0,:' 0-;,0': .:. ,",' ,\ . i ~ ",~ f 

Cycle Steal 2 (CS2) Cycle 
A CS2 cycle is required after each CSl cycle for the follow
ing control panel operations. 
• Storing data in a storage location 

a. In CS2A time, the contents of TAR are placed in dis
play register 1 and in SAR. The address in SAR is 
used to address storage. 

b. In CS2B time, the contents of the storage location 
addressed by SAR (original +2) are read into SDR. 

c. In CS2D time, the contents of SDR are placed in dis
play register 2. 

• Storage test pattern 
a. In CS2A time, the address in TAR is incremented by 

2 and placed in TAR and in display register 1. The 
contents of SAR are used to address storage. 

b. In CS2B time, the contents of the storage location 
addressed by SAR are placed in SDR. 

c. In CS2D time, the contents of SDR are placed in dis
play register 2. 

• Single address test pattern 
a. In CS2A time, the address in TAR is placed in TAR 

and in display register 1. (The address is not 
incremented.) 

b. In CS2B time, the contents of SDR are stored at the 
storage location addressed by SAR. 

c. tn CS2D time, the contents of SDR are placed in dis
play register 2. 

Instruction 1 (11) Cycle 
An 11 cycle is used as the first machine cycle taken to exe
cute an instruction. The first 16 bits of the instruction are 
placed in the Op register. Most instructions require only an 
11 cycle for execution. Instructions that require additional 
machine cycles for execution are listed in the next 
paragraph. 

Instruction 2 (12) Cycle 
The 12 cycle is used as the second machine cycle for the 
following instructions. 
• 'Insert character and count' (lCT) 
• 'Store character and count' (STCT) 
• 'Insert character' (lC) 
• 'Store character' (STC) 
• 'Load'(L) 

() 0",'" \. o () o 

• 'Store' (ST) 

MACHINE.CYCLES 
(PART 1 OF2) 

• 'Branch and link register' (BALR) 
• 'Branch and link' (BAL) 
• 'Load address' (LA) 

Instruction 3 (13) Cycle 

6-050 

An 13 cycle is required as the third machine cycle for the 
following instructions. 
• 'Load' (L) 
• 'Store' (ST) 

Idle Cycle 
An idle cycle occurs whenever CS1, CS2, 11, 12, or 13 cycles 
are not being executed. When an idle cycle occurs, the 
WAIT light turns on, and the 3705-80 is in the wait state. 
The WAIT light turns off when a CS1, CS2, 11, 12, or 13 
cycle is executed. 

Idle cycles are those cycle time slots that occur: 
(1) When the CCU is hardstopped and no panel functions 

are being used. 
(2) When the CCU is program stopped, no panel functions 

are being used, and no adapter is cycle-stealing. 
(3) During the first cycle of a START pushbutton opera

tion (also known as 'dummy' cycles). 
(4) After an exit instruction when level 5 is masked off and 

no bids for any level are pending, until an interrupt 
occurs. 

o On .', )1 o 
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MACHINE CYCLES 
(PART 2 OF 2) 

Reset r-- A.T2Time 

...... r---
Two or Three Cycle Inst A 

PH 
DA.TO r--I..-- Time 

CC004 '--
CC004 

~ Remem 12 4 
r--

....-- Time +12505 OR 
'--

PH '-- I-- r-
A PH ...... 

L + ST Inst to-
l.....- I..--CC004 

<Y '---

...... r-- CCOO4 

A r---
PH 

Prog Lev 5 Next '--I..--
Mask Off Prog Lev 5 A N 

...-- '---
CCOO4 

Hard Stop Lch 
CC008 

-G- Go Inst -G-r---A Allow Inst 
N Wait to Indicator 

r--s-I..-- r0-~ Program Stop Latch r--- CC008 

2 OR 10-

CiF-1.....-
CC008 

--:~GOCS p",-Empt All But Maint N 

'GIiI, Maint 

" 

1CC008 
A8 Time 

G TO Time 

Bid Maint Bid Channel 1 r--- -
PH l- ., 

PH 

~ roo-

Hard Stop Lch r---

CPoo1 CPoo1 
IPL 1 Latch 8- PHI----- Bid Channel 2 ....--OR PH ~ 
Reset ~ N ~ ---- CPoo; CPOO1 

<: ( ( (' 

L..- L-
- - 11 Time + 100ns * 

A f-1r-G A PH Remem 11 Time + 100ns*1 OR 
roo-

~~ r CCOO4 
'--- CCOO4 1 CCOO4 CCOO4 
r--

PH I--
~ 

-~ CC004 

Rem 12 Time 

3 

13 Time 

CS1 Time 

'--
....-- +125ns 

PH 

l.....-
CC004 

~ r---

Go Remem First CS Cycle 
,Panel Store Function A 

DA. TO Time 

I..--
CCOO4 

,--r----
L--- A 

Go Second CS Cycle 

OR 
.---

PH '---

r--
(Notl Allow Inst 

L--
CP001 

CTime 

8-T2Time 

( ( (, 

- 11 Time 
PH 

r--

'--
CC004 

12 Time 

PH 

r-- 12 Time +125ns· 
I.....- '-- PH 4 
CCOO4 

I 
'---
CC004 

r---
A t--

~~ '--

I 

Remem First CS +125ns ' 
r--- -

PH PH -
"-- _r-
CC005 CC005 

r--- CS2 Time 
PH 

'--

'---
CC005 

r--- CS1 Time 
PH 

CcOO4 

MACHINE CYCLES 
(PART 2 OF 2) 6-051 
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Display Register 

CS 

CS1B 

Procedure on page 1-120 

:::::::::::ttt:tt:::::tt::tttltr::::::rrrr;rttt:r:t::t:~tJrr:tJrrrrr:::t:r:::~;:::::tJrrrrrr::r::::::::i::: 
r:r:: CS1 A time: t:::r: 
:f~:~:~:. Places the register address from the ADDRESS/DATA :~:::~:~:~:~ 

::t:E switches into the Op Register and Display Reg 1 . [:::tI 

illlll'::I:::tr;:::~:~~~:;:ili:~~j:~j~~:t~:;~ilifE:::::f:j~j:::~~:;::::;~~::*:~f:~:~:~:~:~:~~::::~:*::lli:j:J~;f::r[::ill':I:I: 

X 
I 
X 
I 
X 
I 
X 

Gate Hex SW Band 0 (CS004) 

Gate CCU Indata to Y Bus (CS004) 

Gate Y Bus to B Reg (CS004) 

I 
X 
I 

Z Register 

Set DR 1 (CS007) 

DF003 

'--------r-------' DG003 

TO +T1 Time Set A-B Reg (CS004) 

I 

B Register o F002 
DG002 

DF008 
DGOOS 

DF974 
DG974 

X 
I 

Set Op Reg (CS007) 

Op Register I ===::::::;==== DNOOl 

X Gate Displ Reg J to Ind (CU001) 1 I 

Display A 

X Set TAR (CS007) 

_________ IL-____ (_'f_StOPPed) 

IDF971 
'---______________ ----1 DG971' TAR 

I AP011 
'--_____________ ~_ AP012 1/0 Reg Address Bus to all external registers (CCU and adapters) 

- - -- -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - ,.. - - -- --- - --- -----
t. ____________________ NO Action 

- - - -- - - -' - -- --- - - - -- - - - -, - --

CS1C 

To Next Page 

!~ 
~ jJ C} () () (). 

'- o () o 

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

'C)' ( - .~ 

""---

General Register 
to ___ Specified by bits 0.1-0.3 

, and 1.0-1.3 of Op Register 

ALU 

Z Register 

X 
I 

I 
X TO+T1 Time Set A-B Reg (CC007) 

I 

B Register 
DF002 
DG002 

B Reg -Direct 

DF008 
DG008 

DF974 
OG974 

Gate Z Bus Byte to M Bus (CS005) 

X Set SOR Byte (CS007) 

_____ I'--___ (_D_is_p_'ay Push button) 

ONOOl 

To Next Page 

o 00 () 

Note: See Page 6-000 for data flow 
bit card locations. 

o o 

DISPLAY REGISTER 
(PART 1 OF2) 

() 

6-052 



(,. (-) ( ( 
... F 

(" (' ( 

From Preceding Page 

CS1D 

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

One of the following occurs 
during CSl D time: o If the addressed register is a general register, the contents of SDR 

(contents of the register) are placed in Display Register 2, 

e If the addressed register is an adapter register, the contents of the 
register are gated on the Inbus and placed in Display Register 2, 

e If the addressed register is a CCU register (other than a general 
register), the contents of the register are gated on the Indata bus 
and placed in Display Register 2, 

(. 

Inbus from Adapters 
I 
X 
X 

Gate Input Data on Inbus 
Gate Inbus to Y Bus (CS004) 

(Display Push button) 

( (" ( (,,' 

X Gate CCU Indata to Y Bus (CS004) 
(Display Push button) 

~O 
X Gate Y Bus to B Reg (CS004) 

X Gate SDR Bits to A Bus (CFOO3) 

DF975 
DG975 

X TO+ Tl Time Set A-B Reg (CC007) 

I 

I 
X TO+Tl Time Set A-B Reg (CC007) 

A Register DF975 

...... ---"""T----.... DG975 

B Register DF002 
DG002 

r 
End of Cycle 

AlU 

Z Register 

A or B Register Direct 

DF008 
DG008 

DF974 
DG974 

Set DR2 (CSOO7) 

DF003 
DGOO3 

Note: See page 6-000 for data flow 
bit card locations. 

X Gate Displ Reg 2 to Ind (CUOO11 

! 
Display B AP011 

,AP012 

( ( -' 

" 

C',"'· 

DISPLAY REGISTER 
(PART 2 OF2) 

(~ ( 

6-053 



Store Register (3705-80 Stopped) 

CS1A 

• CS1B 

~-
To Ne)(t Column 

(~ . <.~ /<'~\ 
:1! t.,.,? \, \,-- Y ., /"~ t"-')\ 

.~ ~ "'-
~, ) 

.J' 
(~ . 
\\.P 

Procedure on page 1-120 

Op Reg and TAR should contain the register address 
entered in the SET ADDRESS/DISPLAY push button 
operation. The address in the Op register is 
placed on the Op Reg I/O Address Bus 
to all external RegisterslCCU and adapter.) 

I 

I DF971 
'--____ ...-___ ......... DG971 

I 

TAR 

X Gate TAR to Y Bus((CS004) 

ALU 

DF008 
'--__ .,--__ ..... DG008 

DF974 
'--___ ~----~DG974 

X Set DR1 (CS007) 

I 
DF003 

'--___ ~----~ DG003 

I 
X TO+T1 Time Set A-B Reg (CC007) 
I 

I ~F002 '--____ ...-___ ......... DG002 
B Register CS1C 

X Gate Displ Reg 1 to Ind (CUOO1) 

I 
I AP011 

'--________ ~. AP012 
Display A 

No Action 

i!1i 
\".~ 

r" C, ") 

To Next Page 

-------

X Gate Hex Sw A and C and E (CS004) 
X Gate Hex Sw Band D (CS004) 
X Gate CCU Indata to Y Bus (CS004) 
X Gate Y Bus to B Reg (CSOO4) 
X TO+T1 Time Set A·B Reg (CC007) 
I 

B Register DF002 
'--___ -, ____ ~DG002 

ALU 

DF008 
'------r-----' DGOOB 

Z Register DF974 
L-. ___ --,~---...... DG974 

Note: See page 6-000 for data flow 
bit card locations. 

STORE IN REGISTER 
(PART 1 OF2) 

X Set SOR Byte (CS007) X Sample Output Data (C0001) 

I 

SOR 

L-. ___ --,~---...... DN001 

To Next Page 

~ 
Out bus to 
Adapter 

Perform output function specified by value in 
data switches during CO time (summarized on 
page 6·151) 

l'" 
"'l,~;/ 

6-054, 



(~' 

---~-------

(', (-; 
',,'" 

(' (': 
_.,' C (" \,.~.' ( (- (/ (' 

-/ (~ 

From Preceding Page 

CS1D 

.... m~'"' .... 

X Gate SOR Bits to A Bus (CF003) 

OF975 

'-------t~---..... 00975 

X TO+T1 Time Set A-B Reg (CC007) 

I 

OF975 .... ----or------J OG975 

AlU 

OF008 
'--__ ..--_--' OG008 

OF974 
'--___ ""'1""' ___ --' OG974 

X Set OR2 (CSOO7) X Write lS (OG002) 

I I 

OFOO3 Gen Register 
...... ___ ....,. ____ ... DG003 

If Address 00 = 1 F 

X Gate Displ Reg 2 to Ind (CUOO1) 

I 
I AP011 

'--________ ~_ AP012 
Displav B 

Note: See page 6-000 for data flow 
bit card locations. 

(- (- (-

- -- --- --- - --- --- -- --- --- - - - .-: 

End of Cycle 

{c. ( (- (t>\ ( ( (-
I"."'" 

(-- (-. (-, (~:, (~' (~. (- f (~. 

STORE IN REGISTER 
(PART 2 OF 2) 

(" (--. ( 

6-055 



Display Storage 

CS1A 

I 
CS18 

To Next 
Column 

Procedure on page 1-120 

~ 
ttt • Places the address in TAR if the 3705 is stopped. tl: 
~jl~~~~~~~ • SAR addresses storage. !.i!.~i.!i.Ji.i 
1111111111~IrjIIj:~IItj:::t:I:j~:~::j:t;j::::~mj:jt:j:j:jr:j~::jmffj:fj:~IIIj::j:::~jj~~:~::ffffm:::r:::r::t::tr:~:::::~:::::::::::::I:~:i:i::ii 

Y Bus 

I 
X Set SAR (CS007) 

I 

SAR IDF971 
...... ---..,I,...----~_ DG971 

--.!orage ~e~ 

I 
X Set TAR (CS007) (If Stopped) 
I 

TAR IDF971 
...... _______ ---'_ DG971 

CS1B time: 
~~. Places the contents of the storage 

location addressed by SAR into SDR. 

----------- I 

Address/Data Sw 

i 
X Gate Hex Sw A and C and E (CS004) 
X Gate Hex Sw B arfd 0 (CSOO4). 
X Gate CCU Indata to Y Bus (CS004) 

I 
X Gate Y Bus to B Reg (CSOO4) 
X TO+T1 Time Set A·B Reg (CCOO7) 
I 

B Register IDFOO2 
...... ___ ...... ___ --'_ DGOO2 

ALU 

DFOO8 
'--__ ..--_....J DG008 

Z Register IDF974 '-___ .... + ___ --J_ DG974 

X Set DR1 (CS007) 
I 

Display Register 1 DFOO3 
...... ___ ....,.. ___ --' DGOO3 

X Gate Displ Reg 1 to Ind (CUOO1) 
I 

Display A I AP011 
...... _______ ......J_ AP012 

X Gate Memory Byte to M Bus (CSOO5) 

X Set SDR Byte (CSOO7) 
I 

...... ____ ---......J DNOO1 

CS1C 

+-
No Action 

CS1D 

End of Cycle 

X Gate SDR Bits to A Bus (CF003) 

DF975 
'--___ ...,... ___ --' DG975 

X TO+T1 Time Set A-B Reg (CCOO7) 

I 

A Register IDF975 
...... ___ ....,.. ___ ---'_ DG975 

...• III ALU 

Note: See page 6-000 for data flow 
bit card locations. 

I I DFOO8 

'--_ ....... ,...-_--' DG008 

IDF974 '--____ ,.----.......J- DG974 
Z Register 

X Set DR2 (CSOO7) 

I 

DFOO3 
...... ___ ..... ____ ~ DGOO3 

X Gate Displ Reg 2 to Ind (CUOO1) 

I 
I AP011 

...... ________ ""_ AP012 
Display B 

DISPLAY STORAGE 
(PART 1 OF 1) 6-056 



( 

Storing Data in a Storage Location with the 
3705-80 Stopped (Part 1 of 3) 

CS1 A time: 
:. Places the address from TAR into SAR. 
'. Increments the address in TAR by 2. 
i. Places the new address into TAR and Display Register 1. 

Constant + 2 

I 
X Force Constant 0002 

Procedure on page 1-130 

DF971 
(CF001) ......... ..0...-__ ....,..-___ ........ DG971 

DF975 
'------r----~ OG975 

X TO+T1 Time Set A-B Reg I (Ceo07) 

DF975 

X Gate TAR to Y Bus (CS004) 
X Gate Y Bus to B Reg (CS004) 
X TO+ T1 Time Set A·B Reg (Ceo07) 

I 
DF002 

x Set SAR (CS007) 

I 
SAR 

L-___ --y ___ -'--....J DG975 '--___ ......... ____ -' DG002 IDF971 
L-________ ..J. OG971 

CS1A 

To Next 
Column 

ALU 

DFOOS 
'--__ ........ _--I DG008 

OF974 
'--___ ......... ___ ---1 OG974 

X SetTAR (CS007) x Set DR1 (CS0071 

I I 
DF971 DF003 

L--___ ....,..-___ --I DG971 '--____ ---.......J DG003 

X Gate Displ Reg 1 to Ind (CU0011 
I 

Displav A I AP011 
'--_______ .......J. AP012 

CS1B 

CS1C 

(' ( (' 

CS1 B time: 
• Places the data in the AODR ESS/DAT A 

switches into SOR. 

X Gate Hex Sw A and C and E (CS004) 
X Gate Hex Sw Band 0 (CS0041 
X Gate CCU Indata to Y Bus (CSO04) 
X Gate Y Bus to B Reg (CS0041 
X TO+T1 Time Set A-B Reg (CC007) 

B Register o F002 
L-___ -r-___ .......J OG002 

ALU 

OFOO8 
L--_--y __ ---' OG008 

Z Register IOF974 

'------r------I. OG974 
I 
X Gate Z Bus Bytes to M Bus (CS0051 
X Set SDR Bvtes 0, 1 (CS0071 
I 

SDR I '--_______ --IDN001 

Note: See page 6-000 for data flow 
bit card locations. 

To Pages 6-058 

Bvtes 0,1 

~-
The write cvcle begins. The contents of the SDR 
are stored in the location addressed by SAR. 

To Next Page 

B 

To Next Page ----

STORING DATA 
(PART 1 OF 31 6-057 



0 

Storing Data in a Storage Location with the 
3705-80 Stopped (Part 2 of 3) 

-----
!~ill!:::::::::;::~:~:::;t:::::::r:r::::::::::::::::::::::r:~:~::::::::::::f::::::::::::::r::f::t::::::::::::::M:::m::f::::::::::::m~!lli:ll 

iii~f~~.· PlacllS the contents of SOR illto Display Register 2 .i~f\ 

·:il:i~!i:t:f::;::::f::::r::fmttm:r:t::t:::::::::ma::::f:::::r:::::::t::::::::m::::I:~:t::::t::rl;::::::::r:::t:l:rn:~:~:::~~ 

CS1D 

From Page 6.057 

X Gate SOR Bits to A Bus (CF003) 

OF975 Bytes 0,1 
...... _______ --' OG975 

I 
X TO+T1 Time Set A-B Reg (CC007) 

I 

OF975 Bytes 0, 1 
L-___ ..,.. ___ ~ OG975 

Z Register I OF974 

'--------,Ir----~~- OG974 

X Set OR2 (CS007) 

I 

OF003 
'--___ ..,-___ --' OG003 

Bytes 0,1 

X Gate Oispl Reg 1 to Ind (CU001) 

To Next 
Column 

0 0 0 0 0 

I 
I APOll 

'--_______ --'. AP012 
Display B 

0 '. , 0 0 0 0 
V 

-",.-.. -~----- -~---

0 ~ 0 0 " ", 

CS2A 

li~:l.~.:jt:~:;:~~:;=;:::@:lim:l:JH1]M~t:~:i:it:lg#t:it:Htl:t:::l::t::n:;;;nr::lllij\ 

·:~:it~. Places the contents of TAR into Display Register 1. J:~:~ 
From Page 6.057 

~ 
"II'l'I:;~:~::~;:;:~:;::~::;~;~~~;:;i:~;~;::~;:;:::;:~;~:~:~:ftmt:~:~:~:~~~:~~~~tt{~~{::tt~~:r~:~:it:~:~:~:~i:ti;r~I,:~li! 

X Gate TAR to Y Bus (CS004) 
~--~--------------------~I I X Gate Y Bus to B Reg (CS004) 
X Set SAR (CSOO7) X TO+T1 Time Set A-B Reg (CC007) 

I I 

SAR OF002 

Note: See page 6-000 for data flow 
bit card locations. 

--

...... _____ -----' OG002 

o F008 
'--__ ~-........ OG008 

B Reg Direct 

Z Register IOF974 
...... ___ ... , ____ .... OG974 

X Set OR1 (CS007) 

I 

OF003 

...... -----r------' OG003 

X Gate Oispl Reg 1 to Ind (CU001 ) 

I 'I I APOll Display A 
..... _______ --' AP012 

SAR 
IOF971 

'-----"TI-----J OG971 
rl Storage I 
~ ____ ,-___ ........ CMXXX 

I 
L ~ag~s---1 

To Next Page 

0 0 0 0 0 0 0 ~ 0 0 0 0 0 0 0 V ,'; , '. '. ':, " 

" 

---""-.. ~. 

STORING DATA 
(PART 2 OF 3) 

0 0 0 

6-058 

0 C 



(~ (~ (' 

Storing Data in a Storage Location with the 
3705·80 Stopped (Part 3 of 3) 

From Preceding Page 

• CS2C ._---

CS2D 

. ~-----
End of CYcle 

----
No Action 

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

From Page 6-058 

cyJ 
X Gate SDR Bits to A Bus (CFOO31 

DF975 Bytes 0,1 
~ ____ -, _______ ~ DG975 

X TO+T1 Time Set A-B Reg (CCOO71 

I 

A Register I DF975 Bytes 0, 1 
'-______ -, ________ ...1. DG975 

ALU 
A Reg Direct 

DFOOS 
'-_____ ----...1 DGOO8 

IDF974 
L..-___ ... 1 ___ ......I. DG974 

Z Register 

X Set DR2 (CSOO71 

I 

DFOO3 Bytes 0,1 
i.-___ ..,.. ___ --' DG003 

X Gate Displ Reg 1 to Ind (CUOO1) 

I 
I AP011 

L.. _______ ,..I. AP012 
Display B Note: See page 6-000 for data flow 

bit card locations • 

( (-' (- ( ',,',--' 

_/ 

(>" ( ( 

STORING DATA 
(PART 3 OF 31 6-059 



0 

Storage Test Pattern 
(Part 1 of 3) 

~ 
tit. Places the contents of TAR into Display Register l.tfl 
:ljl~~~1ftm~rJjil~~;1;Ililil1f~jtI~~fIj~ij1;ljrntj~jt~Ittij~jr~jtt~j~jf~IIlfjjmjj~@jj1@jljrjjffjjjtjji~jtjI;m~j;~~~ill~1i 

DF971 
DG971 

X Gate TAR to Y Bus (CS004) 
X Gate Y Bus to B Reg (CS004) 

CS1A 

X TO+T1 Time Set A-B Reg (CC007) 

. B Register I DFOO2 . 

~-------r--------~. DGOO2 

Procedure on page 1-130 

X Set SAR (CS007) 

I 
SAR DF971 

DG971 

ALU 
Storage Address I r----' 

To Next 
Column 

DFOO8 
1.-_ ....... ..--_--' DG008 

Z Register IDF974 
~ ___ ~ ___ --'. DG974 

I 
X Set DR1 (CSOO7) 
I 

Display Reg 1 

I 

DFOO3 
DGOO3 

Direct 

X Gate Displ Reg 1 to Ind (CUOO1) 
I 

Display A I AP011 
L-_______ ...J. AP012 

L ~ ... ____ St_o_ra_g_e ___ ...... 1 g~gg~ 

0 0 0 0 () 0 0 0 C) 0 0 0 0 0 .. 
' :1 

I ' 0 " 
" 

.- .,- ---- -------- --"----- --- ----

!111111;ii~ii~!!::i~~!!l~i~:l~~li~ll~i~~li:llii~~:il~~1~Iill1iliiilWf"lllll 
::@::: ADDRESS/DATA switches into SDR. ::H:: 
!i[Illli!itijf~jt@jjjfjrij~j;tjffjtj~fjjj;j;jjjljfjfjjjt~jjjnjjtjjjfjfjjjjjj@jljJjjjj~jjjjljjjjjjjjjli1i~i1i. Note: See page 6-000 for data flow 

CS1B 

bit card locations. 

X Gate Hex Sw A and C and E (CS004) 
X Gate Hex Sw Band 0 (CS004) 
X Gate CCU Indat to Y Bus (CSO04) 
X TO+T1 Time Set A-B Reg (CC007) 

I 
B Register IDFOO2 

~--------r-------I. DGOO2 

Z Register 

DF008 
DGOO8 

IDF974 
L-_____ ......., ____ -'. DG974 

I 
X Set SDR Byte (CSOO7) 

_____ ....L.1 ------ Bytes 0.1 

SDR I 
L-________ ...J DN001 

Bytes 0.1 

To Pages 6'()61 and 6.()6:l 

I~ SDR I 
L-------r-------...J DNOO3 

CS1C 

1 SAR . I Storage Address-1 I 
DF971r- -- Storage 

~------~c:::-----_-_-_~DG9711 L-. ______________ ...JCMXXX 

To Next Page 

0 0 0 0 0 0 0 0 0 0 0 0 " ,; ,. 

-_.------ -"~,----

0 

STORAGE TEsT PAnERN 
(PART 1 OF 3) 

0 0 0 () 1, < 

6-060 

(' 0 
yJ ~ 



Storage Test Pattern 
(Part 2 of 3) 

From Preceding Page 

CS1.D 

(' 

--------

~' From page 6-060 

X Gate SOR BItS to A Bus (CF003) 
I 

OF975 
.... ___ _._-----' OG975 

X TO+ T1 Time Set A-B Reg (CC007) 

I 

A Register DF975 
.... ___ _._-----' OG975 

ALU 

OF008 ___ ....., __ ~ OG008 

Z Register I OF974 

-----TI-----'. OG974 

X Set OR2 (CSOO7) 

I 

OF003 
~ ______ ~--------~ OG003 

X Gate Displ Reg 2 to Ind (CU001) 

I 
I Display B I AP011 
~ ___________________ ~. AP012 

(-. 

------ .----- -----
To Next 
Column Note: See page 6-000 for data flo w 

bit card locations, 

( ( .-

CS2A 

"' ( (. (~ 

----
CS2Atime: 

• Increments the address in TAR by 2. 
• Places the new address into TAR and Display Register 2 .. 
• Places the contents of TAR into SAR. 

Constant + 2 1 
X Force Constant 

0002 (CF001) 

OF975 
~ ___ ~-----J OG975 

TAR I OF971 
_____ ..... ___ ....... OG971 

I 
X Gate TAR to Y Bus (CS004) 
X Gate Y Bus to B Reg (CSOO4) 

X TO+T1 Time Set A-B Reg (CC007) 

f .... T1 TIm. Set A-B R .. ICCOO7l 

I I 
DF975 

~ ___ -y ______ ..J OG975 
OF002 .... -------r--------J OG002 

r Set SAR ICSIlO7l 

SAR I OF971 
~ ______ ~------_ ... OG971 

I 

OF974 .... -----_r--------J OG974 

Storage Address J ,------
I 
l_-t Storage 

X Set OR1 (CS007) X Set TAR (CS007) 

I I 

IOF003 I TAR I OF971 ____ ... 1 ___ --'. OG003 1--________ ..J. OG971, 
Oisp Reg 2 

X Gate Oispl Reg 1 to Ind (CU001) 

I 
I AP011 

1--_______ ....... AP012 
Display B 

I ~~~~~):~~~~~~~~fO~=-1 .. ____ S_t_o, .. ra_g_e ___ .... 1 CMXXX 

t X Set SOR (CS007) _cr I SA~ __ l~~:~~J S~R + '--______________ .. loN003 

To Next Page ----- - -- ----- - ----- - ---

STORAGE TEST PATTERN 
(PART 2 OF 3) 

(" c 

6·061 



0 

Storage Test Pattern 
(Part 3 of 3) 

From Preceding Page 

Note: See pege 6-000 for data flow 
bit card locations. 

No Action 

From Page 6-060 

~ 
X Gate SDR Bits to A Bus (CFOO3) 

True/_ament I g:~~ : _0+1 

X TO+ T1 Time Set A.B Reg (CCOO7) , 

A Register I DF975 
"-___ .,-___ -J. 00975 

CS2D 
Bytes 0+ 1 

ALU 

DFOOB 

L---r--~ DGOOB 

--------~---------~U$O+1 

Z Register IDF974 
'----~I---.... -DG974 

X Set DR2 (CSOO7) 
________ 1 ________ ~tes 0 + 1 

...... __ Di_spla_y_Rr l9l_·_st_er_2_ ....... 1 = 
I 
X Gate Dlsp! Reg 1 to Ind (CUOO11 

I 
I AP011 

L-_______ -...I_ AP012 
Display B 

-----------------------End of Cycle 

0 0 0 0 0 0 () 0 0 ';l' 1" 0 0 0 , ' 0 0 0 0 0 0 0 0 ":', '.' 0 0 0 0 0 0 0 " 

STORAGE TEST PATTERN 
(PART 3 OF 3) 

0 0 0 

6-062 

0 () r 
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(-' (-

Storage Scanning 

Procedure on page 1-130 

Constant +2 

! Force Constant 
0002 (CF001) 

OF975 

I 
X 

I 

TAR 

I 
X 

• 
TO+T1 Time Set 
A-B Reg (CC007) 

OFOO2 

(- ( 

IOF971 
OG971 

Gate TAR to Y Bus (CS004) 

I 
X Set SAR (CS007) 

I 
SAR 

L...-___ ........ ___ --' OG975 OG002 
\OF971 
OG971 

CS1A 

Z Register I OF974 
L...-___ ........ ___ --'. OG974 

t 
x Set OR1 (CSOO7). 

I 

OF003 
L-___ ........ ___ --' OG003 

x 
I 

Display A 

Storage Address ! r---- ---
I 
I 
L __ ~ Storage 

----........ ---- CM002 1./ CM003 

C0 

X Set TAR (CS007) 

I 

IOF971 
L-________ ...I. OG971 

TAR 

IAP011 

___________ ~~====~_======.~A~_12 ____ __ 

To Next 
Column 

~--~---~~~~-----~~~-~'" ----~--------,- ----------------

CS1B 

I 
CS1C 'Y ____ _ 

CS1D 

End of Cycle 

( -,' 
" (- { 

fi 
X Gate Memory Byte to M bus (CSOO5) 
X Set SOR byte (CS007) 

ON001 

No action 

cj 
X Gate SOR bits to A bus (CF003) 

X TO+ T1 time Set A-B Reg (CCOO7) 

A Register IOF975 
OG975 

~---~---~ 

A Reg Direct ALU 

Z Register 

I 

OF008 
OG008 

OF974 
OG974 

X Set Oispl Reg 1 (CSOO7) 

I 

OFOO3 
L-___ -.-___ ---' OG003 

X Gate Oispl Reg 2 to Indicator (CU001) 
I 

Display B Note: See page 6~OOO for data flow ______ ~======__:==~ __ bit card locations. 

STORAGE SCANNING 
(1 OF 11 

( ( 

6-063 



o 

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

Single Address Test Pattern 
(Part 1 of 3) 

iriiillH~:~:~\i~:~:i;:i:i:it:@:i:i:it:i:mit:m:::[fHtt:::::ri:rffttiitmmtit:::::::::::tg:::t~I·!!I.11 
Nf. Places the contents of TAR into Display Register 1. mm 

illill~iri;:m:;;:::j:1:ili:::tt:till:ill:till:i::~iillm;ru:;r!;:mtm~~i:;:::::H::::nf::t:tt::l:::::::t:::lllli 

TAR DF971 

L-----r----~ DG971 
I 

Procedure on page 1-130 

X Gate TAR to Y Bus (CS004) 
X Gate Y Bus to B Reg (CS004) 

CS1A 

TQ Next 
Ccl.lumn 

0, , ~ : o 

X TO+T1 Time Set A-B Reg (CCOO7) 

T 

B Register DFOO2 

L..-----r------' DGOO2 

I 
ALU 

... !I' 

0',· ' .. 

I I DF008 
'--__ ....-_--J DGOO8 

Z Register I DF974 
1..-----.1.-------1- DG974 

X Set DR1 (CS007) 

I 

Display Register 1 DFOO3 
~ ______ ~------~ DGOO3 

I 
X Gate Displ Reg 1 to Ind tCUOO1) 
I 

f ' Display A I AP011 
L ____ -----..1- AP012 

o o 0",-\ , o A," V 

I 
X Set SAR (CSOO7) 

I 

SAR IDF971 
L-___ --.. ____ ..I_ DG971 

Storage Address I ,----' 
I 
L -1 Storage 

o o 

ICMXXX 

00 

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

~ 
""'",, ADDRESS/DATA switches into SDR. ,~,~,~,~,~ 

Note: Sse page 6-000 for data flow 
bit card locations. 

jjl!~i!ii~~jt~j~l~j@Mtiij~i~j~l~l~j~lf:ij~lijiiil~iil!j11iji}jijijijjijljjll~iml@jjl1~jiiiiijljiIjjitiiij;m~1ijjjil1j!jmmjrljl~~jjj! 

CS18 

To Next Page 

ADDRESS/DATA SW 

I 
X Gate Hex Sw A and C and E (CS004) 
X Gate Hex Sw Band 0 (CSOO4) 
X Gate CCU Indata to Y Bus (CS004) 
X To+T1 Time Set A-B Reg (CC007) 
I 

B Register IDFOO2 
L------r------i DG002 

ALU 

DFOO8 
L---r-----' DG008 

Z Register ,.DF974 
L------r------'- DG974 

I 
X Set SDR Byte (CSOO7) 

I 
Bytes 0, 1 

SDR I 
L-_______ --' DN001 

~~t.O" 

Storage Address 

DN003 

r
--1 

L-________ ~ CMXXX 

SINGLE ADDRESS TEST PATTERN 
(PART 1 OF 3) 

0," " 0', .. 0:', , ' 000 o o o o o o o 

6-064 

0, 
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(-

Single Address Test Pattern 
(Part 2 of 3) 

From Preceding Page 

CS1Dtime: 

{ C' 

• Places bytes 0 and 1 of SDR into Display Register 2. 

CS1D 

To Next 
Column 

Cf 
X Gate SDR Bits to A Bus (CF003) 

DF975 
L--------r------~ DG975 

X 

I 

DF975 
L--------r------~ DG975 

ALU 

DFOO8 
L-___ ,...-_ ........ DG008 

Z Register 

I 
X Set DR2 (CSOO7) 

I 

DFOO3 

~------~--------~ DG003 

X Gate Displ Reg 2 to Ind (CU001) 

I 
\
AP011 

L-________________ ~.AP012 
Display B 

( ( 

CS2A 

( ( { ( (/ ( 

11.11:.il~:::::~~::::;;:~;mttt:::::m:::r::r::ttttt?t::?::m::Itt:tmt:~ItIIIIIlt~~ttm~ttttt::~::tt:~llli~i 
~tr. PI- the address from TAR into TAR and Display Register1.tJ 

Illiiil:i;:~=~::;=:~=~;;;;:~;~;:;;:;;;:;~~~;;;~:~~:;;~i:@@mm@@:~:~:::f::::::::::::r:f:r:fJittt~·:I!i.~:i 

fAR I DF971 
L-______ ......... ________ ..J. DG971 

I 
X 
X 
X 

Gate TAR to Y Bus (CS0041 
Gate Y Bus to B Reg (CSOO4) 
TO+T1 lime Set A-Ei Reg (CCOO71 

( ( ( ( ( 

I ! 
X Set SAR (CSO071 

I 
X Set DR1 (CSO07) 
I 

DFOO3 
L.-______ ---. ________ ..J DFOO3 

X Gate Displ Reg 1 to Ind (CU001) 

I 
Display A I AP011 

L-_______________ ~. AP012 

B Register I I DFOO2 
DGOO2 

L-______ ~--------~ 

DFOO8 
DGOO8 

Z Register 

SAR 

Storage Address -.J 
I - ----
I 
L ~ Storage 

I 
X Set TAR (CSOO7) 
I 

TAR IDF971 
L.-________________ ..J. DG971 

Note: See page 6-000 for data flow 
bit card locations; 

I.DF971 
DG971 

ICMXXX 

StNGut AODflESSTEST PA1Tl:RN' 
(PART 2 OF 3) 

( 
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Single Address Test Pattern 
(Part 3 of 3) 

From Preceding Page 

SAR 

cS28 
IDF971 

~----~c==~.--___ --~~ 
Storage Address 

I 
CS2C 

To Next 
Column 

No Action 

o 

.. ~- -- I Storage I ---,L __________ ------~CMXXX 
I 
X Set SDR (CS007) 

I 

SDR I I..-_______ .....J DN003 

Note: Hard stop overridden. 

'0 \( .. 

!1'lllrm~!~~f!;~~!:;::il!tll:l1t::f::::l:@tmmtl@MNl:MWflK§ 
:tt::. Places Bytes 0 and 1 of SDR into Display Register 2 
::::::~~: . . 
:i1fl~1~~l~*1@1*]1~I~~~i~@1~~i~i11~~~Ilf:~1~t~1~l11~~1~i~~~~;~I~t~~Jili1~~r:f:r:t~f:~~1i~ft . .. .. . .... 

From Page 6:064 

A 

Bytes 0,1 

DF975 
'---------...--------~ DG975 

X Gate SDR Bits to A Bus (CFOO3) 

CS2D 

I, 

A Register IDF975 
L..-__ "--.:.,I,.....-__ ---I. DG975 

X TO+T1 Time Set A·B ReI! (CC007) 
I 

ALU 

DF008 
...... ---,,.....----.,.....,J DGOO8 

Bytes 0,1 

Z Register 

I 
I 

X Set DS2 (CSO07) 

I 
Bytes 0,1 

o F003 
L-___ ..,...-___ ~ DGOO3 

X Gate Dlspl Reg 2 to Ind (CUOO1) 

I 
.1: Display 8 I ~P011 \.. ___________ ---J. AP012 

End of Cycle Note: See page 6-000 for data flow 
bit card locations. 

(~\, 
~yJ o o ("""'\ 

"j 
f): \. .. 

SINGLE ADDRESS TEST PATTERN 
(PART30F3) 

;f"~ 
\"--;/ 
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( ( ( ( ( ( 

Single Address Scanning 
(Part 1 of 2) 

CS1A 

Procedure on page 1-130 

:Iiliiiiii::::r:g;~::~::~i~~:;ttr:::::ttt:::f:r::tr:tt:::::t::rr:tt::{m:r:::rrrr::rt:t::::::t:iliilili! 
::rr- Places the address from TAR into Display Register1.):f:::: 

iii!'iii:::;r::::~:::::~~:;:::::~:::~:::~:~:::;::t:::::::t:::::::::::i':::::::::::::::::::::::::::::::i'::::::::::fHr:::::::::::::::::::I!illl! 

DF971 
'--___ ..,-___ ....... DG971 

X Gate TAR to Y Bus (CSOO4) 
X Gate Y Bus to B Reg (CS004) 
X TO+T1 Time Set A-B Reg (CC007) 
I 

I B Register , DF002 

L·-----r------J. DG002 

....... ALU 

I Of 008 
'--__ .--_ ....... DG008 

Z Register I DF974 

i .DG974 
X Set DR1 (CS007) , 

Display Register 1 o F003 
'--____ --'-..,--'-.....;_--' DG003 

X Gate Displ Reg 1 to Ind (CU001) 

I ~iS;lay A I AP011 
L·.;,.· -'-______ --'_ AP012 

0J 

X Set SAR (CS007) I QT'. ATO 

,. DF971 

'--___ -.1 ___ ---'. DG971 
SAR 

Storage Address I r-----' 
L -~ Storage I CM002 

____ ...... _____ CM003 

P 

X Gate Memory Byte to M Bus (CSOO5) 
X Set SDR Byte (CSOO7) 
I 

( 

CS1C 

( (-

CS1C time: 
: _ Places the storage address from the 

ADDRESS/DATA switches into "AR. 

ADDRESS/DATA SW 

I 
X Gate Hex Sw A and C and E (CS004) 
X Gate Hex Sw Band 0 (CS004) 
X Gate Y Bus to B Reg (CS004) 
X Gate CCU Indata to Y Bus (CS004) 
X TO+T1 Time Set A-B Reg (CC007) 
i 

B Register o F002 
~ ___ ~ ____ -' DG002 

ALU 

DF008 
'--_~ __ ""'" DG008 

" 

DF974 
...... ___ .,.-___ ........ DG974 

Z Register 

X Set TAR (CS007) 

I 

( 

A 

To Next Page 

IDF971 
...... _______ ....... _ DG971 

TAR 
Note: See page 6-000 for data flow 
bit card locations. 

To Next Page 

To Next 
Column 

...... ___ ..,-___ ~ DN001 

-~--
Hard stop oyerridden. 

~---

( 

SINGLE ADDRESS SCANNING 
(PART.1 OF ~l 

( ( ..... 
0,. 

( 

6-067 



Single Address Scanning 
(Part 201 2) 

From Preceding Page 

CS1D 

Fn>m~" ..... 

X Gate SDR Bits to A Bus. (CFOO3) 

DF975 
"_ ___ --. ____ ..,... DG975 

X TO+T1 Time Set A-B Reg (CCOO7) I .. . . . 

A Register DF9i5 

'------r------' DG975 

A Reg Direct 

Z Register I D.F974 
'------r--__.----'o· DG074 

I 
X Set DR2 (CSOO7) 

I 

Display Register 2 DFOO3 
____ ..... ___ __. .... DGOO3 

--- ----- ---- ---- ---.- ----- ----

· .. 1 
X 'Gate Displ Reg 2 to Ind (:UOO1) 

End of 

Cycle· 

I 

I AP011 
'--____ ...;... __ ~o AP012 

Display B 

Note: .See page 6-000 for data flow 
bit card locations. 

("'"'\>,\ 

\...JY' o (1\, 
\. 1./ I.... __ y 

~INGLE ~I,lORESS SCANNING 
(PART 2 OF 2) 

a 



( ( (' (-

Start Pushbutton Operations 

CS1A 

TAR I DF971 ...... ----r------'. DG971 

X Gate TAR to Y Bus (CS004) 
X Gate Y Bus to B Reg (CSOO4) 
X TO+T1 Time Set A-B Reg (CCOO7) 

1 

B Register DFOO2 '------r------J DGOO2 

DF974 
'--____ ..,.. ___ ~ DG974 

X Set DR1 (CSO07) X Set TAR (CSO07) 

I 1 

DFOO3 TAR DF971 

'------r------' DGOO3 
...... _______ ~ DG971 

X Gate Displ Reg 1 to Ind (CUOO1) 
I 

Display A I AP011 
...... __ --------". AP012 

(-

11iiint~i!f;I;;::~@;iMiiMntmiittItmtiimimiimi!iiiiili1i;titMt~l: 
@l • Places the contents of the Z Bus into SDR .It 

CS1 B l~ti (This occurs by default and has no. effect:!~~ 
~ .... Z~8yt ... M ... 'C_, 

I ' 

,*m on the start cycle or on the follow.nO :~,!$' 

l~_ 
To Next 
Column 

I 
X Set SDR Byte (CSOO7) . 

SDR f~NOO1 

(- ( ( ( 

CS1C 
N'.) Action 

:ii:I:li!!ili~~i~Ii~iii:iii~;i;riMnfmrrmttttm;tifffrrfIlMifffiliiiltiiifit::;trrrll:ii:li:1 
,i,i,i,i,i • Places the active IAR into TAR and Display Register 2. i,i,i,i,i, 

jffi~~l~lt~~~l~~ml~;~mmI1~~~l~j~jmmtmm;m~r~l~tmrmm~mr~lmnjmrItmmm~~~~mm~~~~l1l~lll~l~i~l;l~lr~mmmmmmmttmmmmmmr:fm;l[l~ll~ 

CS1D 

X TO+ T1 Ti me Set A- B Reg (CC007) 
I 

B Register I DFOO2 

'------r----.......... DGOO2 

DF008 
~ ____ ~ ____ ~ DG008 

{ ( 

DF914 
'--___ ........ ___ --J DG974 Note: See page 6-000 for data flow 

bit card locations. 

X -set DR 2 (CSOO7) 

I 
x Set TAR (CSO07) 

·1 

DF003 
'--~ __ ...... _____ ... OGOO3 I DF9, 71 

..... ____ __.----..... DG971 

I 
TAR 

X Gate Displ Reg-2 to Ind (CUOOf) 
I 

X Gate TAR to Y Bus (GD971) 
X Set SAR (CSOOn 
I 

Display B 1"~P011, 
...... _______ .......... AP012 

SAR I DF97, 1 ..... ________ ..... DG971 

End of Cycle 

START PUSHBUTTON OPERATION 
(1 OF 1J 

( ( ( 
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MACHtNE CYCLE PRIORITIES 
(PA.RT 1 OF 2) 

From 
Page 6-071 

B 

To Page 6-071 

I ; -, 
With two type 4 , 
CAs, # 1 cycle 
st~al bid handles 1-,
die first type 4 CA 

,? ...J 

!"'~ 
~,J 

/~ ' , 
'J """"'" 

,r') 
I 

'<CY ''''--/ 

r 
I With two type 4 

.:..; CAs, #1 cycle 
, , steal bid handles 

'J the first type 4 CA .... 

I~ 
\cyl 

() 
~ 

With two type 4', 
CAs, #2 cycle . 
steal bid handles ...... 
the second , :' 
type 4 CA 

..J 

No 

(~ 
~ 

i,r"l" 10 
"----.. ~---~-- . 

10 ~, r"'\ 
\J! \,,--y \,J 

With two type 4 
CAs, #2 cycle 
steal bid handles 
the second 

L~~:;~ ___ ..J 
• 

(,..~ 

\',-j 0 ,~ \..y 
('"'~ (,c""\ 
l ,~-y 0 "'-.1" "'-..,' 

MACHINE CYCLE PRIORITIES 
(PART 1 OF2) 

(~ (~"')i 
'J \...), "-y 

6-070 

~ 
~j 
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MACHINE CYCLE PRIORITIES 
(PART 2 OF 2) 

From Page 6-070 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

To Page 
6-070 

To Page 
6-070 

Yes 

f"'Withtwo 
I type 4 CAs, #1 

-1 cycle steal bid 
I handlesthe first 
L,:ype4CA 

To Page 
6-070 

( ( 

To Page 
6-070 

( 

Yes 

( ( 

With two 
type 4 CAs, #2 
cycle steal bid 
handles the second 

L~,:e~~ ___ ....J , 

To Page 
6-070 

( 

Changing Machine Priorities 
(Masking Program Levels) 

WARNING 

( 

Be careful about masking program levels because it disrupts 
the normal priority structure. It could cause overrun con
ditions or delay hardware error indications. 

Output X7E' Set Mask Bits (page 6-950) and Output X'7F' 
Reset Mask Bits (page 6-960) can change the priority struc
ture if they are executed with certain bits on. 

When a program level is masked, machine cycles cannot be 
used for instruction execution at that program level. If 
level 2, 3, or 4 is active, instruction execution at that pro
gram level is allowed to finish before a mask of that level is 
effective. Only adapter interrupts can be masked in program 
level 5. 

Note: The CE can execute Outputs X'lE' and X'lF' from 
the control panel. (See page 1-160.) 

Refresh Storage Cycles 

The storage unit in the 3705-80 is dynamic, meaning that the 
information in storage needs to be renewed or refreshed 
periodically to maintain validity. The CCU has a basic machine 
and storage cycle of 1 us. A read storage operation occurs 
during the first 500ns and a write storage operation, if required, 
occurs during the second 500ns of a storage cycle. If a write 
operation is not required, a refresh storage operation can occur 
during the second 500ns instead of a write operation. During 
normal 3705-80 operation, a refresh storage operation occurs 
on an average of one every 8 us or one every 8 machine 
cycles. 

MACHINE CYCLE PRIORITIES 
(PART20F2) 

c 

6-071 



PROGRAM LEVEL PRIORITIES AND 
INTERRUPTS (PART 1 OF 3) 
Interrupts are caused by adapters or programs initiating 
hardware-forced branches from lower-priority program 
levels to higher program levels. The interrupts occur 
because of: 
• Hardware errors 
• Hardware service requests 
• Program errors 
• Program service requests 

Machine cycle priorities determine when a level n inter
rupt can occur. A level n interrupt can occur when all 
of the following conditions are met: 

I • No cycle-steal requests are present 
• The program is at the end of an instruction execution 

(instruction boundary). 
• No interrupt requests at a higher priority level are 

present. 
• Program level n is not masked. 
• Program level n is not active. 

Note: Level 1 interrupts in program level 1 cause a re-IPL 
the first time they occur and a hard stop the second time. 

When a level n interrupt occurs, the 'level n interrupt 
entered' latch sets. I nstruction execution at the interrupted 
level is temporarily suspended until instruction execution is 
completed at the higher priority level. 

The hardware forces a branch to the storage location that 
is the starting address for level n. 

An 'exit' instruction is executed when the interruptrequest 
has been serviced. The instruction resets the 'level n inter
rupt entered' latch and allows the machine priority controls 
to determine which program level should be active next. If 
no other interrupt requests are pending at a higher priority 
level, the interrupted program is allowed to continue from 
the point where it was interrupted. If no interrupt requests 
are pending at any level, program level 5 becomes active. 
If level 5 is masked off and no interrupt requests are 
pending at any level, then an 'exit' instruction will cause 
the CCU to go into the Wait state (take Idle cycles) until 
an interrupt occurs. An 'exit' instruction while in level 5 
will set a SVC supervisor Call program interrupt to level 4. 

The example at the right shows a possible sequence of 
interrupts. 

EXAMPLE: 

D The program at level 4 is being executed. 

fJ An L2 interrupt request occurs. 

IJ The hardware forces a branch to the starting address of 
program level 2 at the l1ext instruction boundary. 

II The program at level 2 is servicing the L2 interrupt 
request. 

II An L3 interrupt request occurs, but it is not honored 
because program level 2 has higher priority. 

Program 
Level 4 

Interrupt Starting 
Address 

lJ 
X'00180' 

fJ ~D 
L2 Interrupt ... ... 
Request 

1° 
II Program 

Level 5 
lID 
~ Exit 

Program 
Level 3 

Interrupt Starting 
Address 
X'OO100' 

fJ 

Exit 

""-

11/ 

II 
L3 

~ 
Interrupt 
Request 

II 

Program 
Level 2 

Interrupt Starting 
Address 
X '00080' 

II 

Exit 

Note: The starting address 
for each program level 
is a hardware forced 
constant. 

Program 
Level 1 

PROG.RAM LEVEL PRIORITIES AND 
INTERRUPTS (PART 1 OF 3) 

Interrupt Starting 
Address 
X'OO010' 

6-080 

II When the L2 interrupt request is serviced, an ~exit' 
instruction is executed, and the hardware .examines the 
interrupt requests. Program level 3 becomes active 
since the L3 interrupt can now be honored. 

IJ The program at level 3 services the L3 interrupt reqllest. 

II When the L3 interrupt request is serviced, an 'exit'in
struction is executed. The hardware examines the 
interrupt requests, and program level 4 beCOmes active 
since no higher interrupt requests exist. 

II The execution of the program at level 4 continues from 
the point where it was interrupted. 

lID When program execution at level 4 is completed, .an 
'exit' instruction is executed. Program level 5 is now 
active because no interrupts to a higher level are 
pending. 

i~ 
;" .. 



< (~' 

PROGRAM LEVEL PRIORITIES AND 
INTERRUPTS (PART 2 OF 3) 

Level 1 Interrupt Requests 

IPL 
CCU Checks 
I nput/Output Check L 1 
Type 2 CS L1 
Type 1 CA 1 or Type 4 CA#1 L1 
Type 4 CA#2 L 1 
Address Compare L1 
Protection Check L1 
Invalid Op 

Level 2 Interrupt Requests 

Type 2 CS L2 
Type 2 CS Bit L2 

Level 3 Interrupt Requests 

Program Controlled Interrupt L3 (PCI L3) 
Type 1 CA or Type 4 CAl 1 L3 
Type 4 CA#2 L3 
Interval Time L3 
I nterrupt Pushbutton. L3 

Level 4 Interrupt Requests 

Program Controlled Interrupt L4 (PCI L4) 
Service L4 (SVC L4) 

} 

} 

f' 
4_ .. 

Priorities between simultaneous interrupt requests assigned 
to the same level are resolved by the order in which the pro
gram tests the set/reset condition of the various interrupt 
request latches. 

The set/reset condition of a specific interrupt request latch 
can be checked by using an 'input' instruction to load the 
conditiOn of the request.latch into a general register. Then 
the 'branch on bit' instruction can test for the specific 
interrupt request bit. 

Input X'7E' (page 6-850) loads CCU Interrupt Request 
Group t into a general register; Input X'7F' (page 6-860), 
CCU Interrupt Request Group 2; Input X'76' (page 6-810), 
Adapter Interrupt Request Group 1; and Input X'71' (page 
6-820), Adapter Interrupt Request Group 2. 

User < Background 
Program 

Program Level 1 
(":Iighest Priority) 

Starting Address 
X'OO010' (See 
note.) 

Program Level 2 

Starting Address 
X'OOO80' 

Program Level 3 

Starting .Address 
X '001 00' 

Program Level 4 

Starting Address 
X'OOl80' 

Program Level 5 
(Lowest Priority) 

( ( 

CandZ 
Latches 
for L1 

CandZ 
Latches 
for L2 

CandZ 
Latches 
for L3 

Cand.Z 
Latches 
for L5 

(' 

General 
Registers 
GroupO 

General 
Registers 
Group 1 

General 
Registers 
Group 2 

Genei"al . 
Registers 
Group 3 

( ( 

Register Addresses 
X'OO' to X'OT 

Register. Addresses 
X'OS' to X'OF' 

Register Addresses 
x'tO' to X'17' 

Register Addresses 
X'lS' to X'1 F' 

( {' ( { 

Not.: On al/ IBM proflram" AddralS X'OOO10' 
contain, a 'store' instruction with the Rand 8 
field, equal to O. Thi, Instruction cau., the 
addre" In the IAR to be placed at the ,torllfPl 
location specified by rhe ,um of the displace-
ment f.ld D and the constant X'OO780'. 
Seven mora ',tore'in,tructlons fol/ow the 
flflt 'store' Instruction. They ,tore the other 
$liven general reglltefl in thll nllXt conlflCutl", 
addrelS beeau. of the D field Wllu". 'This 

' allows program leve" 1 and:/ tolhare the 
SlIMe group of gener.1 regi,ter.. Seep. 
6-430 for an IIKPlanatlon of th" 'nore' 
inltructJon. 

(' (' 

PROGRAM LEVEL PRIORITIES AND 
INTERRUPTS (PART;Z OF 3) 

4 
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PROGRAM LEVEL PRIORITIES AND 
INTERRUPTS (PART 3 OF 3) 

~ddr ~mpareBidProgLev 1 ,", 

1;0 Check Bid Prog LeV'--:;;:;;c;:;;;;;;i~i;;=7.~;----"""'----l OR 'Bid Program Level 1 A 11 
Prot Che,ck Bid Prog Lev 1 

Invalid Op Bid.Pro~ Lev 1 
Maskl\d!lpter . . 
Lev 1.Bid . 
Bid PrQgram . ., 
Lev 1'(Fro~ Adapters) 

CP005 

CD Time 
TO Time 

.i.Time 

Exit Inst 

CP002 
CSB Support,Bid PrCl :Lev 2 

CP002 

A 

CP002 

Lev 1 Bid 
Smpl 

PH 

CPOO2 

Prog Lev 1 
Next 

DiagiPCI BidProg Lev 2 Lev 2 Bid .' Bit Program level 2 All Smpl 
HidProg lev 2 (From Adapters) OR r---:..::..,..-..=.:.::.::.::.:::..----l-..... r:::-:-, •. .,-_-..;....-:.------J PHr----------I Mask Bid 

Lev 2 
A 

Interval Timer Bid Prog Lev 3 

PCI Bid Prog lev 3 

Interrupt Key Bid Prog lev 3 

Bid Prog lev 3 (From Adapters) 

PCI Bid Prog lev 4 

Bid Prog,lev.4(Fror:n Adapters) 

Ac.ti.ve Insn Step or CLK Step 

i"'" 
~j 

r"l> 
. '¥' 

CP005 

Bid Program level 3 All 

Lev 3 Bid 
Smpl 

CPOO2 

Lev 4 Bid 

OR r __________ L...iIsmp' , 
PHt--~--~--r--, 

CPOO5 

f"#"~" 

~" j; 

A 
Prevent I nter-rupt 

CP005 

,"-"', 

Set Output 77 • 

Z Bus Bit 1.6 .,' 

Exit 11 BC. TO 
Time 

Mask Bid 
Lev 4 

AB Time 

iTO +T1 Time 

, CU003 

Not Reset 

Virgin Level 

Virgin Level CD 

Prog Lev 2 
Next 

Prog Lev 3 
A Next 

PH 

CU003 

Last I Time 

CD Time 

Exit Inst 

Lev 1 
Current 

PH 

CP003 

Prog L 1 
Current 

Lev 2 . 
Current' 

PH 

Prog Lev 5 
Next r------- To Go In$t 

A CCOO8 

CP002 

TO Time 

11 Be Time 
Exit In$t 

A 

A 

CP003 

CPOO3 

Lev 1 
Entered 

FL 

CP003 

Lev 2 
Entered 

FL 

Lev 3 
Entered 

FL 

FL 

CPO03 

PROGRAM LEVEL. PRtoRITIES AND 
INTERRUpTS. (PART 3 OF 3) . 

Prog Lev 1 
Entered 

Prog Lev 2 
Entered 

Prog Lev 3 
Entered 

Prog Lev 5 Current 

.l"'"" 

'-J 
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DATA OPERATION CONTROLS 
The Arithmetic Logic Unit (ALU) performs all arithmetic 
and logic functions. It can perform 8, 16, or 18 bit 
arithmetic in one operation. 

The A side of the ALU can be loaded through the A regis
ter with the true or the complemented value of SDR, SDR 
shifted right one bit position, SAR, or hardware generated 
constants. 

The B side of the ALU can be loaded through the B regis
ter with the contents of 1 of the 32 general registers or with 
data from the Y bus. 

The chart on this page shows what control lines are active 
for specific data operations. 

A Bus Assembler 
Controls 

( (-

ALU Control Cards 

ALU Bits 

X.P-X.7 

O.P-O.l 

0.2-0.4 

0.5-0.7 

1.P-l.l 

1.2-1.4 
Z Register Can trois 
--~~----------------X 

1.5-1.7 

ALU a Sum Bit 0.0 

ALU 1 Sum Bit 0.0 

ALU a Exclusive Or Bit 0.0 
ALU a Sum Bit 1.0 

Cross Lo to Hi r--

ALU Add Control 
OR ALU a Sum Bit 0.1 

Byte a r---- :-- ALU 1 Sum Bit 0.1 
Carry LA From A ~DGs7s ALU a Exclusive Or Bit 0.1 
Bits 0.2-0.4 

DG"976 
ALU a Sum Bit 1.1 

Z Bus Bits 0.0-0.1 
Select 1 1 r---- a 

Cross Lo to Hi 

8-
Z Bus Bits 0.0-0.7 
Select 2 

Exclusive Or All 

DG976 

Note: The output of the decode circuit is a binary decode of the two 
select lines. For example, if 'Zbus /;Jits 0.0-0.7 select 2' is active and 
'Z bus bits 0.0:0.1 select 1'is inactive, the binary decode is 2. 
Therefore,the lines 'ALU 0 exclusive or bit 0.0' and 'ALU 0 
exclusive or /;Jit 0.1' are selected to determine the setting of the Z 
register. 

2 
OeD 1 

2 

3 
~ 
DG974 

Card 

B4J2 

B4K2 

B4L2 

B4M2 

B4N2 

B4P2 

B4Q2 

Z Reg 0.0·0.1 
r---

Reg 

'---
DG974 

Operation 

A Register Direct (byte 0) 
A Register Direct (byte 1) 
A Register Direct (bytes 0, 1) 
A Register Direct (bytes X, 0, 1) 

Add (byte 0) 
Add (byte 1) 
Add (bytes 0, 1 ) 
Add (bytes X, 0, 11 

And (byte 0) 
And (byte 1) 
And (bytes O. 1) 
And (bytes X. 0,1) 

B Register Direct 

Compare (byte 0) 
Compare (byte 1 ) 
Compare (bytes O. 1 ) 
Compare (bytes X, O. 1) 

Cross La to Hi (Byte 1 to Byte 0) 
Cross Hi to La (Byte a to Byte 1) 

Or (byte 0) 
Or (byte 1) 
Or (bytes O. 1) 
Or (bytes X, 0, 1) 

Subtract (byte 0) 
Subtract (byte 1) 
Subtract (bytes 0, 1) 
Subtract (bytes X, 0, 1) 

Xor (byte 0) 
Xor (byte 1) 
Xor (bytes 0, 1) 
Xor (bytes X, O. 1 ) 

Shift Right (byte 0) 
Shift Right (byte 1 ) 
Shift Right (bytes 0, 1 ) 
Shift Right (bytes X, 0, 1 ) 

0= Inactive 
1 = Active 

( ( ( ( ( ( ( 

A Bus Assembler Z Register 
Control Lines ALU Control Lines Control Lines 
Cards B3J2 and B4R2 Card B3J2 Card B3J2 
~ __ A.,-____ _ _________ A~ _______ ~ _____ --'A.~ ____ _ 

/- - \.r - \./ - " 

i:' ~ ~ i:' i:' ~ ~ ~ i:' g g ~ ~ ~ g g g g g <::S g g g <::S 

~ G G G G G G G G G i:' ~ -.;: , -.;: G G G '" '" -.;: -.;: -.;: , g g g ~ <:) .... -.;: -.;: -.;: ~ <:) .... ~ ~ <:) .... 
G 3 3 ~ ~ ~ ~ <:) .... 

~ ~ J!; ~ & & ~ ~ ~ 
-.;: cS cS cS J!; J!! J!! cS cS cS & & G cS cS cS ~ 

-.;: -.;: 

cS cS cS ~ <:) <:) 
~ 

...... ...... ...... ...... ...... G G 0 ...... ...... 
t:Q g f!2 f!2 f!2 f!2 f!2 

-.;: 
~ ~ ~ ..... 

J::i ...... ...... ...... -.;: , 
~ ~ 'I( 3 i$ 

... ... ~ f!2 f!2 .. .. .. ... '" i$ & & c:: & c:: & 0 ~ 'I( c:: & & ... d '" '" '" d -../ d , 
& & & d Z ... ... ... 1: 1: 

.~ .~ .~ ~ "b ~ ~ ~ ~ ~ ~ ~ f c:: 
d d d ~ 0 ~ 

'<: ~ ~ ~ 'I( 'I( 'I( 'I( 'I( 'I( -../ '§ 'I( 'I( 'I( 
@- ~ ~ .:::: ::> ::> ::> ::> ::> ::> ::> ::> ::> 1:1 1:1 ::> ::> ::> 

" " 

~ -../ -../ -../ -../ -../ -../ -../ -../ -../ ~ 8 13 -../ -../ -../ d ~ ~ 'I( 'I( 'I( 'I( 'I( 'I( 'I( 'I( 'I( G ~ 'I( 'I( 'I( 

u u .... u 0 1 a a 1 a a a a a 0 0 ~ 0 
a a a a a a 1 a a 1 0 a a 0 0 0 0 0 0 a 0 O· 0 0 1 1 0 1 1 0 0 0 0 0 0 0 0 0 
0 0 0 0 1 1 1 1 1 1 0 0 0 0 a 0 0 a a 
0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 
0 0 0 0 0 0 0 a 0 0 0 0 1 0 0 0 0 0 1 
0 0 0 a 0 0 0 0 0 0 0 1 1 0 0 0 0 1 1 
a 0 0 0 0 a 0 0 0 0 1 1 1 0 0 a 1 1 1 

0 0 0 0 0 1 0 0 0 0 0 a 0 0 0 0 0 0 0 a 0 a 0 0 a 1 0 0 0 0 0 0 0 0 a 0 0 0 
0 a 0 0 0 1 1 0 0 0 0 0 a 0 0 0 0 0 0 a a 0 0 1 1 1 0 0 a 0 0 0 0 0 0 0 0 a 
0 0 0 a 0 0 a 0 0 0 0 0 0 a 0 0 0 0 a 
1 0 0 0 0 0 0 a 0 0 0 1 0 a 0 0 0 1 0 
1 0 0 0 0 0 a 0 0 0 0 0 1 a a 0 0 0 1 
1 a 0 a 0 0 0 0 a 0 0 1 1 0 0 0 0 1 1 
1 a a 0 0 0 0 0 0 0 1 1 1 0 0 0 1 1 1 

0 0 0 0 0 0 0 0 0 a 0 0 a a 1 0 0 0 0 
0 0 0 0 0 a 0 0 0 a 0 0 0 1 a 0 a 0 0 

0 0 a 0 0 0 a 0 1 0 0 0 0 0 a 0 0 0 0 
0 0 0 0 0 a 0 a a 1 0 a 0 a 0 0 0 0 0 
0 a 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 a 0 0 0 

1 a 0 0 0 0 0 0 a 0 0 1 0 0 0 a 0 1 0 
1 0 0 0 0 0 0 0 a 0 0 0 1 0 0 0 0 0 1 
1 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 1 1 
1 0 0 0 0 0 a 0 0 0 1 1 1 0 0 0 1 1 1 

0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 1 a 0 0 
0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 1 a a 0 
0 0 0 0 a 1 1 0 1 1 0 0 0 0 0 1 0 0 0 
0 0 0 0 1 1 1 1 1 1 0 0 0 0 0 1 0 0 a 
0 1 1 0 0 1 0 0 1 0 0 0 a 0 0 0 0 0 0 
0 1 0 1 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 
0 1 1 1 0 1 1 0 1 1 0 0 0 0 0 0 0 a 0 
0 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 a 0 

DATA OPERATION CONTROLS 
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LOCAL STORE REGISTER CONTROLS 
(PART 1 OF 3) 
This page shows the circuitry that selects the local store 
registers (general registers) during the execution of an 
instruction. The type of instruction and the timing 
determine whether data is written into or read from 
the selected register. 

.. 

Rllnst Type r--
Input Inst 

Inst Group 1 RR Inst Type-Byte 
OR RR Inst Type-Halfword 

RR Inst Type-Address 

BALR Inst CDo04 
~ 

LH Inst Inst Group 2 
IC Inst OR 
ICT Inst 

BCT Inst 
~. 
;---;-

Output Inst Inst Group 3 
OR 

BB Inst 
L..-

IC+STC+lH+STH+ICT+STCT Inst ~ 
BAllnst Inst Group 4 

OR 
ST Inst 

Co"oo4 
,--"'---

~ 

Op Reg Bit 0.7' 

BCT Inst Inst Group 5 

BB Inst 
OR 

ICT or STCT Inst 

IC + STC Inst 

~ 
ST lrist 

OR 
Inst Group 6 

"--
CD004 

RR Inst-Bvte+HW+Addr -
11 XC Time 
Op Reg Bit 0.1 

A I--

CLooo 
load or Store Inst Type 

....... ~ 

11 CO Time 
A ~ 

~ 

~r--

A ~ 

L....-

,--r-- ~ 12 XATime 
A I--

Ci:003 

0 0 01 
\...J! 0 0 0 

\J! 0 

Pre Select LS R 1 Reg 
4+5+6+7 

Op Reg Bit 1.6 
r--

11 CD Time 
Op Reg Bit 0.5 

A 10-

~1 
~r--

LA Inst 
A '-' 12CDTime 

'--

~~ 
L Inst 

A ~ 
13 BC Time T 

I...-...;. 

~ ToP.,. o 6-111 ,--r--

1 
A 10-

"'--

~-

A ~ 

'--

'--~ 

A I-
12 BCTime 

CLool 

11 CD Time 

0 0 0 0 () 0 0 0 0 U " 

--------- -- . -- .. _-"--, .. 

~.~ Pre Select LS R1 

A 
Reg 2+3+6+7 

3 

~1 
RR Inst-Byte+Hw+Acldr 

11 BCTime 
RR Inst-Byte+Op Reg Bit 0.3 

~r-- Load or Store Inst Type 

A H '11 CD Time 

~ 

ICT or STCT Inst 
..-r--

A H 
12 XA Time 

'-- BAlR Inst 

,............. 
~ , 

A H Op Reg Bit 0.2 

'---

..-~ 

A --4 

"--
___ r--

A ~ 

"--
ClQ01 

.--~ 
PreSelect lS R2 Reg 1+3+5+7 

l.-I- A 

~2 F'~~ cf ,--r--~ Page A 

H 6'111 OR A 

"-- ~2 ..-r--
F,om~ r--A ~ Page B 2 
6-111 L OR '---

..-- ~ LB H A 

'-- F'~C? 
3 

r-G t-r--
Page C r--
6-111 

H A 
Pre Select lS R2 

OR 
'-- Reg 4+5+6+7 
r-- 4 L--

A I--
CL002 

~ 

ClO02 

0 0 0 0 0 0 0 > 'S; ',~, ... .' , 

,0...-

A 

'--

~ ..-
A f-

'---,.......---
~ A t-

'--
i..-r--

A I-

L.....-

ClOO3 
~~ 

A 

Ci:oro ;:==: 

A f-

'--
'---~ 

-A t-

'"--
r--

A t-

L.--

ClOO3 

r---

8- A 

W>o2 

0 0 

LOCAL STORE REGISTER CONTROLS 
(PART 1 OF 3) 

Pre Select LS R2 
Reg 1+3+5+7 

1 

Pre Select lS R2 Reg 2+316+7 

Select lS Reg 1+3+5+7 

~ 
To Pag e 

Select lS Reg 2+3+6+7 6-112 

Preselect lS Reg 0 
(j 
To Pa ge 
6-112 

Select LS Reg 4+5+6+7 

dJ 
To Pa ge 
6·112 

0 I, ,,l. 0 0 0 0 0 

6-110 

0 0 , ' 
"'-.j 0 
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LOCAL STORE REGISTER CONTROLS 
(PART 2 OF 3) 

RR Inst-Byte + Hw + Addr 

Op XXXX XXXX X011 XXXX 

Rllnst Type 

Op Reg Bit 0.3 

Op Reg Bit 0.2 

CS1 DA Time 

Store Register CD 

From Page 
6-110 

Input Inst 

11 Time 

CS1 Time 

Display Register CD 

Op Reg Bit 0.1 

Op Reg Bit 0..2 

N 

Prog Lev 1 Next 

Virgin Level 

13 CD Time 

L Inst 

12 CD Time 

Inst Group 2 

12 DA Time 

L + ST Inst 

COOOl 

A 
LS 1-0 Reg Addr 

( 

Output Inst 

11 CD Time 
Output-Store 
LS Control 

CSl CD Time 

. Store Register CD 

CQOOl 

( 

Input + Output Inst 

ICT or STCT Inst 
Br Cond Met OR 

RR Write 
LS Condition 

CLOo.5 

CL005 
11 DA Time 

12 AB Time 

BAL + LA Inst 

11 CD Time 

BCT Inst 

( 

CL005 

13 DA Time 

AX Time 

Reset 

(-

CLo.o.5 

( 

Bad 
Address 

Prog Level 3 Next 

Op Reg Bit 0.3 

Op Reg Bit 1.0 

Prog Level 4 
Next 

c-

OR ~--------------------------------~ 

CLOO4 

o Time 

T2Time 

Exit Inst 

C Time .----1 

Input-Display 
LS Controls 

CL004 
Op Reg Bit 1.3 

Op Reg Bit 1.2 

Op Reg Bit 1.1 

CLo.04 

CLo.04 

CLOO4 

Op Reg Bit 0.3 

Prog Lev 5 
Next 

Pre Select LS E2 Reg 1 + 3 + 5 + 7 

Pre Select LS E_2 Reg 2 + 3 + 6 + 7 

Pre Select LS E2 4 + 5 + 6 + 7 

TO + Tl Time 

T1 + T2 Time 

CL004 

CLo.04 

To Page 
6-110 

To Page 
6·110. 

To Page 
6·110. 

Tie Up 

BCT Inst 

A 

CLo.04 

To Page 
6-112 

CLo.04 

Select LS Reg Group 2 + 4 

To Page 
6·112 

Select LS Reg Group 3 + 4 

To Page 
6·112 

(' ( ( 

LOCAL ST'OREREGfSTER CONTROLS 
(PART20F31 6-111 
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LOCAL STORE REGISTER CONTROLS 
(PART30F 3) 

From 
Page 
6-H1 

l( 

From 
Page 

~ 
From 
Page 

~ 
From 
Page 
6-110 

C( 

From 
Page 

~ 

() 

Select LS Reg Group 3+4 

.TO+TI Time 

T3+TOTime 

TO Time 

Select LS Reg Group 2+4 

Select LS Reg 4 + 5 + 6 + 7 

Select LS Reg 2+3+6+7 

Select LS Reg 1+3+5+7 

o o o o 

8--:- LS~'. 

FL 

Ccoo6 
CC006 

A 

8-=-:- LS~2 

FL 

-
CCOOs 

A 

lJ 
roo-

LS Addr 3 
A r---

IFL 

-
I cCooo 

A 

-
~ LSAddr4 

A -
FL 

-
I CC006 

A 

N 
r---

A 
LS~5 

FL 

'--

I CC006 
A 

Ccoo& 

() o o 

Select LS Reg Group 1 +2 

Select LS Reg Group 1+3 

Select LS Reg Bit 0+1+2+3 

Select LS Reg Bit 0+1 +4+5 

Select LS Reg Bit 0+2+4+6 

o ( ... "" '~ 

00 
1 r-- 31 

2 DCD 
4 

8 

~ 

DGoo2 

~r---

A 

CCOOO 

·0··' \...i o 

Z Bus Bit O.P 
Z Bus Bit 0.0 
Z Bus Bit 0.1 

From Write LS 
Page A 
6-111 

Float Unused 

Floats to active 
(May be used in other applications) 

Note: To write into a local store register, 
'write LS' must be active. To read from 
a local store register, 'write LS' must be 
inactive. 

Typical local storage configuration 

o 

Select LS Reg 0 

i~ 
'-..j o 

LOCAL STORE 

-----.. - .-

• LOCAL STORE REGISTER CONTROLS 
_(PART 30F3) 

'-- L.S. Reg Bit O.P 

L.S. Reg Bit 0.0 

L.S. Reg Bit 0.1 

o .. 
0··

··· o o o o 

&11-2 

o 
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CYCLE STEAL IN (TYPE 4 CA) 
(PART 1 OF 2) 

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

CS1A 

Constant +1 lif one byte is stored) 
Constant +2 lif two bytes are stored) 

I 
X 

DF975 
DG975 

( ( 

Adbusfrom 
Adapters 

x 

DFOO8 
DGOOS 

X 

( 

Gate A to 
Y Bus (CS004) 

TO + T1 Time Set 
A-B Reg (Ce007) 

DFOO2 
DGOO2 

ALU performs an 
add operation. 
See page 6-100. 

'--------' 

Z Register 
'--__ -.... ___ ..J 

Outbus to 
Adapters 

OF974 
DG974 

( 

:.:. 

:: The address on the Adb~s' (from the 
: type 4 CA is incremented and put 
: on the outbus to the type 4 CA. 

::::::::::::::::::::: ::::::: 
.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.: 

DF971 

~971 

r'-- -----' .' . 

1L-.1 ___ ...J ~ Storage 

CS1B 

-,. - --- - ----- ----- ----- --- --- --- ---- ---- ---- --
To Next Cc)iumri . To Next 

Page 

~ 
I L __ _ 

(' ( 

Inbus from 
Type4CA 

I Gate I nbus to 

XI Y Bus (CS004) 

TO + T1 Time Set r A-B ROO (CCOO71 

DF002 
______ .------' DG002 

""----r----' 

Z Register 

DF008 
DG008 

ALU performs a 
B register direct operation. 
See page 6-100. 

I DF974 
• DG974 

'-----~I~---~ 
X Gate Z Bus to M Bus (CS005) 
I 
X 
I 

Set SDR Byte (CS007) 

SDR 

Storage 

DNOO1 
Note: See page 6-000 for data flow 

bit card locations_ 

To Next 
Page 

--- --- -- --.-- -- --

CYCLE STEAL IN. (TYPE 4 CAl 
(PART 1 OF 2) 



0 

From Preceding Page 
""----

CS1C 

',From Preceding 
Page 

If "". SDR 8;"" I A Bus (CFOO3) 

True/Complement 
OF975 
OG975 

, TO + T1 Time Set j A-B Reg (CC0071 

,.··----.. OF975 
A Register 00075 

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

DFOOS 
OG008 

ALU performs an 
A register direct opera
tion. See page 6-100. 

'---...--_ .. 

,1--

OF974 
~ ______ Z_R_eg~is_te_r ______ ~OG974 

Outbus to 
Adapters 

CS1D The same operation that occurred 

1_, __ , ,.-'-_______ in_' ..... CS1C happens aga_i"_. _____ _ 

eildof tiljs 
cyclesteat 

0 0 0 () 0 0 0 :"11 !'~ ~ 0 10 0 '*-..Y 
0 
~)J 

Note: See page 6-000 for data flow 
bit card locations. 

.0 0 ~ ~ "'-) 0 "'-. ... P r) 0 nl 0 0 0 . " \, ,,' V <F " 0 i 0 0 0 

CYCLE STEAL IN (TYPE 4 CAl 6 -13 0 
(PART 2 OF 2) 

o o o ( 
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CYCLE STEAL OUT (TYPE 4 CAl 

---------

( (' 

Adbus from 
Adapters 

( 

~ Constant +2 I Gate Adbus to 

CS1A 

CS1B 

:!:!i!:: ~~~~ ~:~~. n~~!ncre- !:::i::: 

::t:: Adbus address is used tt 
tt to address storage.:::::::: 

i::::::::::::::::r::::r::rr::r:r:r::::::::r:::rr::::::::::::::::i:i' 

To Next Column 

I Force Constant 
X 0002 (CF001) 

X 

I 

DF975 
DG975 

t VB" 'CSOO41 

TO + T1 Time Set i A-B Reg (CC007) 

DF002 
~ ___ -.,. ____ ~ DG002 

'---......,r-----A 

DF008 
DG008 

ALU does an add 
operation. See 
page 6-100. 

IDF974 
L.. ____ z""lRr-e_g ___ ~_ DG974 

+ 
Outbus to 
Adapters 

I Set SAR X I (CS007) 

SAR IDF971 '--____ 1-----' DG971 

1 

r---.J 

! I. ___ ~ '--L Storage 

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

Bytes 0,1 

~ 
X Gate Mem to M Bus (CS005) 

I 
X Set SDR (CS007) 
I 

SDR DN001 

Storage 

( ( (: 

CS1C 

X 

I 

A Register 

(' ( 

DF975 
DG975 

DF975 
DG975 

( ''''-

... " 

\..-_-~---~ 

.------CS1D The same operation that occurred 
in CS1 C happens again, but the 

~ _____ C_A_ign_O_re_s_t_he d_a_ta_;_ _ __ 

End of this 
cycle steal. 

~~~~~----~, ,-~- --- , ... ----_. 

'---......,r---....J 

Z Register 

DF008 
DG008 

ALU does an 
A direct opera
tion. See page 
6-100. 

DF974 
DG974 

'--______ ~--__ --....J 

Outbus to 
Adapters 

Note: See page 6-000 for data flow 
bit card locations. 

CYCLE STEAL OUT (TYPE 4 CAl 

( ( ( 

6-140 
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INSTRUCTION DECODING 
(PART 1 OF 2) . 

Abbr. Instruction 

B Branch 
BCL Branch on C Latch 
BZL Branch on Z Latch 
BCT Branch on Count 
BB*** Branch on Bit 

LRI' Load Register Immediate 
ARI* Add Register Immediate 
SRI' Subtract Register Immediate 
CRI* Compare Register Immediate 
XRI* Exclusive·Or Register Immediate 

ORI* Or Register Immediate 
NRI* And Register Immediate 
TRM* Test Register Under Mask 
LCR* Load Character Register 
ACR* Add Character Register 

SCR* Subtract Character Register 
CCR* Compare Character Register 
XCR* Excl usive Or Character Register 
OCR* Or Character Register 
NCR* And Character Register 

LCOR* Load Character With Offset Reg. 
ICT Insert Character and Count 
STCT Store Character and Count 
IC* Insert Character 
STC Store Character 

LH* Load Halfword 
STH Store Halfword 
L* Load 
ST Store 
LHR* Load Halfword Register 

AHR' Add Halfward Register 
SHR* Subtract Halfward Register 
CHR' Compare Halfword Register 
XHR* Exclusive Or Halfword Register 
OHR* Or Halfword Register 

NHR' And Halfword Register 
LHOR' Load Halfword With Offs!'t Reg. 
LR* Load Register 
AR* Add Register 
SR* Subtract Register 

CR* Compare Register 
XR* ·Exclusive Or Register 
ORo Or Register 
NR* And Register 
LOR* Load With Offset Register 

BALR B~nch and Link Register 
IN Input 
OUT Output 
BAL Branch and Link 
LA Load Address 
EXIT Exit 

* These instructions 
can change theC 
and Z condition 
latches. 

"See page 6-151 for a 
decode of the EField •. 

o o o 0 o 

Format FETMM Flow-

Code Page Chart Cycles 
Page 

RT 6·630 6-640 1 
RT 6-630 6-640 1 
RT 6-630 6-640 1 
RT 6-630 6-680 1 
RT 6-630 6-660 1 

RI 6-160 6·170 1 
RI 6-160 6·170 1 
RI 6-160 6·170 1 
RI 6·160 6·170 1 
RI 6-160 6·170 1 

RI 6-160 6·170 1 
RI 6-160 6-170 1 
RI 6-160 6·170 1 
RR 6-200 6·220 1 
RR 6-190 6·220 1 

RR 6-210 6·220 1 
RR 6-190 6·220 1 
RR 6-200 6·220 1 
RR 6-210 6·220 1 
RR 6-190 6·220 1 

RR 6-200 6·220 1 
RSA 6-470 6-480 2 
RSA 6-470 6·520 2 
RS 6-270 6·290 2 
RS 6·270 6·330 2 

RS 6-270 6-290 2 
RS 6·270 6·360 2 
RS 6-270 6·390 3 
RS 6-270 6-430 3 
RR 6-200 6·220 1 

RR 6-190 6·220 1 
RR 6-210 6-220 1 
RR 6-200 6·220 1 
RR 6-200 6·220 1 
RR 6-210 6·220 1 

RR 6-190 6-220 1 
RR 6-200 6·220 1 
RR 6-210 6·220 1 
RR 6-190 6·220 1 
RR 6-210 6·220 1 

RR 6-200 6-220 1 
RR 6-200 6·220 1 
RR 6-210 6·220 1 
RR 6-190 6·220 1 
RR 6-210 6·220 1 

RR 6-190 6-240 2 
RE 6-700 6·710 1 
RE 6-700 6-730 1 
RA 6-560 6·570 2 
RA 6-560 6-600 2 
Exit 6-700 6·750 1 

*** 

o o o 

0 1 2 3 

1 0 1 0 
1 0 0 1 
1 0 0 0 
1 0 1 1 
1 1 M M 

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

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

0 
0 R2 N2 
0 
0 
0 

0 
0 
0 
0 
0 

B 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 R2 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 Ex** 0 
1 0 1 1 
1 0 1 1 
1 0 1 1 

See page 6-630 
fora decode of 
the M Field 

0,,'·; ; , 0:· '- .... 

4 5 6 
1 
1 
1 
1 
1 

0 
0 
0 R 
0 
0 

0 
0 
0 
0 
0 

0 
0 R1 
0 
0 
0 

0 
0 
0 
1 R 
1 

0 
0 R 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 R1 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 R 
1 
1 
1 0 0 

, 

.,' 0·"·· 

Format 

7 8 9 10 ,,1,2131415 
I 

T I * 
I 

1 
I * M T 

N 

I 

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

0 0 1 0 1 0 0 0 
N1 0 0 1 1 1 0 0 0 

0 1 0 0 1 0 0 0 
0 1 0 1 1 0 0 0 
0 1 1 0 1 0 0 0 . 
0 1 1 1 1 0 0 0 
0 0 0 1 0 0 0 0 
0 0 1 1 0 0 0 0 

N 0 
1 D 

h 0 D 
1 
0 D I ~ 0 
1 0 
1 0 0 0 0 0 0 0 

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

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

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

0 1 0 0 0 0 0 0 

Ev** I ~ 1 0 0 
1 0 0 

0 0 0 0 0 Or 0 0 1 0 
0 0 1 0 0 0 0 0 o I 

o o 

* DISP(HW) 

0 l+T 
1 1- T 

16 ( 

A l 

o o 

BYTE SELECTION DECODING 

Instr. R2N2Fields B Field R2Field 

Bits LCR, ACR, SCR, ICT, STCT, IC, LR, AR, SR, CR, 
1 2 3 CCR, OCR, XCR, STC, LH, STH, OR, XR, NR, LOR, 

NCR, LCOR L,ST BALR 

0 0 0 Reg. 1; Byte 0 See Note 1 Reg. 0; Byte O. 1 
0 0 1 1 1 Reg. 1; Byte X. O. 1 1 
0 1 0 3 0 2 2 
0 1 1 3 1 3 3 
1 0 0 5 0 4 4 
1 0 1 5 1 5 5 
1 1 0 7 0 6 6 
1 1 1 7 1 7 7 

Notes: 
1. X'OOO'specifies the address constant for IC, STC, LH, 

STH, L, and ST instructions. (See the descriptions of 
these instructions for the value of the address constant.) 
X'OOO'specifies register 0, bytes X, 0, and 1 for ICT and 
STCT instructions. 

Instr. 
R, N Fields R1,N1 Fields R, N Fields 

Bits LRI, CRI, ORI, LCR, CCR, ARI, SRI, 
5 6 7 

XRI, NRI, TRM, BB, OCR,XCR, BCT 
ICT, STCT, IC, STC NCR, LCOR 

0 0 0 Reg. 1; Byte 0 Reg. 1; Byte 0 Reg. 1; Byte 0 
0 0 1 1 1 1 1 1 0.1 
0 1 0 3 0 3 0 3 ~ 
0 1 1 3 1 3 1 3 0.1 
1 0 0 5 0 5 0 5 0 
1 0 1 5 1 5 1 5 0.1 
1 1 0 7 0 7 0 7 0 
1 1 1 7 1 7 1 7 0.1 

Instr. R Field R1 Field R1 Field 

Bits LH, LHR, AHR, SHR, LR, AR, SR, CR, 

5 67 STH CHR, OHR, XHR, OR, XR, NR, LOR, 
NHR,LHOR BALR 

0 0 0 See Note 3 Reg. 0; Bytes O. 1 Reg. 0; Byte X. O. 1 
0 0 1 Reg. 1; Byte O. 1 1 1 
0 1 0 2 2 2 
0 1 1 3 3 3 
1 0 0 4 4 4 
1 0 1 5 5 5 
1 1 0 6 6 6 
1 1 1 7 7 7 

2. X '000' specifies register 0, bytes X, 0, and 1 for L, 
. BAL, LA, IN, and OUT instructions. X'OOO'specifies 

a 0 constant (18 bits) for ST. 
3. X'OOO'specifies register 0, bytes 0 and 1 for LH. 

X'OOO'specifies a 0 constant (16 bits) for STH. 

O'~ 0·:, 
" , o CD o o o o 

INSTRUCTION DECODING 
(PART 1 OF 2) 

R2Field 

LHR, AHR, SHR, 
CHR, OHR, XHR, 
NHR,LHOR 

Reg. 0; Byte X. O. 1 
1 
2 
3 
4 
5 
6 
7 

R1, N1 Fields 

ACR,SCR 

Reg. 1: Byte 0 
1 0.1 
3 0 
3 0.1 
5 0 
5 0.1 
7 0 
7 0.1 

R Field 

BAL, LA, 
IN, OUT, 
L,ST 

See Note 2 
Reg. ,; Byte X. O. 1 

2 
3 
4 
5 
6 
7 

(~ 
\~y o o o 

6-·150 

c 
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INSTRUCTION DECODING 
(PART 2 OF 2) 

Input Register Addresses 

E Field 
XY Register /F unction 

00 Gen Reg, Group 0 
01 
02 
03 
04 
05 
06 
07 
08 Gen Reg, Group 1 
09 
OA 
OB 
OC 
00 
OE 
OF 
10 Gen Reg, Group 2 
11 
12 
13 
14 
15 
16 
17 
18 Gen Reg, Group 3 
19 
lA 
lB 
lC 
10 
IE 
IF 

20-3F A constant of all zeros is loaded 
into R, and the CCU sets the 
input/output check L1 request. 

E Field Register/Function 
XY Type 2 Scanner 

40 Interface Address 
41 Unused 
42 Unused 
43 Check Register 

44 ICW Input Reg 0-15 
45 ICW Input Reg 16-31 
46 Display Register 
47 ICW Input Reg 32-45 

48 Unused 
49 Unused 
4A Unused 
4B Unused 

4C Unused 
40 Unused 
4E Unused 
4F Unused 

( 

Reg 0 
Reg 1 
Reg 2 
Reg 3 
Reg 4 
Reg 5 
Reg 6 
Reg 7 
Reg 0 
Reg 1 
Reg 2 
Reg 3 
Reg 4 
Reg 5 
Reg 6 
Reg 7 
Reg 0 
Reg 1 
Reg 2 
Reg 3 
Reg 4 
Reg 5 
Reg 6 
Reg 7 
Reg 0 
Reg 1 
Reg 2 
Reg 3 
Reg 4 
Reg 5 
Reg 6 
Reg 7 

( ( ( 

FETMM E Field 
Page XY 

6-770 48-4F 
6-770 
6-770 
6-770 *60 
6-770 *61 T 
6-770 *62 1 
6-770 *63 C 
6-770 *64 A 
6-770 *65 & 
6-770 *66 T 
6-770 *67 4 
6-770 u68 C 
6-770 **69 A 
6-770 **6A 
6-770 **6B 
6-770 ***6C 
6-770 ***60 
6-770 ***6E 
6-770 ***6F 
6-770 70 
6-770 71 
6-770 72 
6-770 73 
6-770 74 
6-770 75 
6-770 76 C 
6-770 77C 
6-770 78 U 
6-770 79 
6-770 7B 
6-770 7C 
6-770 70 

7E 
7F 

FETMM 
Page 

B-120 

B-130 

B-140 
B-140 
B-150 
B-14O 

I 

( ( ( (-

Register/Function 

A constant of all zeros is loaded 
into R, and the CCU sets the 
input/output check L 1 request. 
Initial Selection Control 
Initial Selection Address & Command 
Data/Status Control 
Address and ESC Status 
Data Buffer Bytes I, 2 
Data Buffer Bytes 3, 4 
NSC Status Byte 
Control 
Level 1 Status 
Level 3 Status 
Parallel Data Register 
Control Pgm Load Reg 
CA4 EB Mode Control Reg 
CA4 EB Mode Data Buffer 
CA4-CS Register and CSAR Byte X 
CA4-CSAR Byte 0/1 
Storage Size Insta!led 
Panel Add ress/Data Digits 
Display/Function Select Switch 
Insert Key 
LAR 
A constant of all zeros is loaded into R. 
Adapter Interrupt Request Group 1 
Adapter Interrupt Request Group 2 
A constant of all zeros is loaded into R. 
Utility 
BSC CRC Register 
Reserved 
CCU Check Register 
CCU Levell Interrupt Requests 
CCU Level 2 Interrupt Requests 

* Inputs and Outputs X'60'-X'67' are for 
the type 1 and type 4 CA. 

** Inputs and Outputs X'68, 69, 6A, 6B' 
are used for the remote loader on a 
REMOTE 3705-80. 

***Inputs and Outputs X'6C'-X'6F' are for 
the type 4 CA. 

( ( ( ( ( 

Output Register Addresses 

FETMM E Field FETMM 
Page XY Register/Function Page 

00 Gen Reg, Group 0 Reg 0 6-870 
01 Reg 1 6-870 
02 Reg 2 6-870 

8-070,H-050 03 Reg 3 6-870 
8-070,H-050 04 Reg 4 6-870 
8-090,H-070 05 Reg 5 6-870 
8-100,H-080 06 Reg 6 6-870 
8-110,H-090 07 Reg 7 6-870 
8-110,H-090 08 Gen Reg, Group 1 Reg 0 6-870 
8-120,H-l00 09 Reg 1 6-870 
8-130,H-ll0 OA Reg 2 6-870 

OB Reg 3 6-870 
OC Reg 4 6-870 
00 Reg 5 6-870 
OE Reg 6 6-870 

H-130 OF Reg 7 6-870 
H-150 10 Gen Reg, Group 2 Reg 0 6-870 
H-170 11 Reg 1 6-870 
H-170 12 Reg 2 6-870 
6-770 13 Reg 3 6-870 
6-780 14 Reg 4 6-870 
6-790 15 Reg 5 6-870 
6-800 16 Reg 6 6-870 
6-800 17 Reg 7 6-870 

18 Gen Reg, Group 3 Reg 0 6-870 
6-810 19 Reg 1 6-870 
6-820 lA Reg 2 6-870 

lB Reg 3 6-870 
6-830 lC Reg 4 6-870 
6-840 10 Reg 5 6-870 

IE Reg 6 6-870 
6-841 IF Reg 7 6-870 
6-850 20-3F The bits of R are ignored, and 
6-860 the CCU sets the input/output 

check L1. 

E Field Register/Function FETMM 
XY Type 2 Scanner Page 

40 Interface Address B-l60 
41 Adr Substitution Ctrl 8-160 
42 Upper Scan Limit Ctrl 8-170 
43 Control 8-170 

44 ICW 0-15 8-180 
45 ICW 16-23 8-190 
46 ICW 24-33, 44 8-200 
47 ICW 34-43 8-210 

48 
49 The bits of R are ignored and the CCU 
4A sets the input/output check L1 request. 
4B 

4C 
40 
4E 
4F 

( ( ( 

E Field 
XY 

*60 
*61 
*62 T 
*63 1 
*64 C 
*65 A 
*66 & 
*67 T 

**68 4 
**69 C 
**6A A 
**6B 

*"*6C 
***60 
***6E 
***6F 

70 
71 
72 

74-76 
77C 
78 C 
79 U 
7A 
7B 
7C 
70 
7E 
7F 

(' ( ( 

Register/Function 

Reset Initial Selection 
Unused 
Data/Status Control 
Address and ESC Status 
Data Buffer Bytes 1, 2 
Data Buffer Bytes 3, 4 
NSC Status Byte 
Control 
Control 
Read/Write 
Parallel Data Register 
Control Pgm Load Reg 
CA4 EB Mode Control Reg 
CA4 EB Mode Data Buffer 
CA4-CSAR Byte X 
CA4-CSAR Byte 0/1 
Hardstop 
Display Reg 1 
Display Reg 2 
The bits of R are ignored 
Miscellaneous Control 
Force CCU Checks 
Utility 
The bits of R are ignored. 
The bits of R are ignored. 
Set PCI L3 
Set PCI L4 
Set Mask Bits 
Reset Mask Bits 

INSTRUCTION DECODING 
(PART 2 OF 2) 
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FETMM 
Pages 

8-070 

8-080,H-060 
8-100,H-080 
8-110,H-090 
8-110,H-090 
8-120,H-l00 
8-130,H-120 

H-140 
H-160 
H-180 
H-180 
6-870 
6-870 
6-880 

6-900 
6-920 
6-930 
6-940 

6-940 
6-940 
6-940 
6-950 

6-151 



REGISTER IMMEDIATE (RI) INSTRUCTIONS 
The CCU takes one 11 cycle to execute each of the eight 
'register immediate' instructions. The same sequence 
occurs during 11 A, 11 B, and 11 C times for each ofthe 
instructions; only the sequence during 11 D is different. 

For all 'register immediate' instructions, the general register 
designated by the R field in the instruction must be an 
odd-numbered register. 

Add Register Immediate (ARI) 

·0 1 2 3 4 5-6 7 8-15 

01 0 o R N I I 

The data in the I field is added to byte 0 (N=O) or bytes 0 
and 1 (N=l) of the general register designated by the R 
field. The register specified must be an odd-numbered 
register. The result is stored in the selected byte(s) of the 
general register. If N=O, byte 1 of R remains unchanged. 

The 'e' latch sets if N=O and byte 0 of R overflows, or if 
N=l and bytes 0 and 1 overflow. The 'Z' latch sets if 
N=O and byte 0 of R equals 0, or if N=l and bytes 0 and 1 
of Requal O. 

Byte X of the general register is included in the addition if 
N=l, b~t byte X does not affect the setting of the C and 
Z latChes. 

AND Register Immediate (NRI) 

o 2 3 4 5-6 7 8-15 

o o R 
N I' 

The data in the I field is ANDed with byte 0 (N=O) or byte 
1 (N=l) of the general register designated by the R field. 
This register must be an odd-numbered register. The results 
are stored in the selected byte of R. The non-selected byte 
of the register remains unchanged. 

The 'e' latch sets if the selected byte of R does not equal 
O. The 'z' latch sets if the selected byte of R equals O. 

Compare Register Immediate (CRI) 

o 2 3 4 5-6 7 8-15 

I o I 0 R N I' 
The data in the I field is compared with byte 0 (N=O) or 
byte 1 (N=l) of the general register designated by the R 
field. This register must be an odd-numbered register. The 
contents of the general register are not changed. 

The 'e' latch sets if the selected byte of R is less than I. 
The 'Z' latch sets if the selected byte of R equals I. 

Exclusive-OR Register Immediate (XRI) 

o 2 3 4 5-6 7 8-15 

o o o R N I I 

The data in the I field is exclusive-ORed with byte 0 (N=O) 
or byte 1 (N=l) of the general register designated by the R 
field. The register must be an odd-numbered register. The 
results are stored in the selected byte of the general register. 

The 'C' latch sets if the selected byte of R does not equal 
O. The 'Z' latch sets if the selected byte of R equals O. 

Load Register Immediate (LRI) 

o 1 2 3 4 5-6 7 8-15 

10 o o o I R N II 
The data from the I field is loaded into byte 0 (N=O) or 
byte 1 (N=l) of the general register designated by the R 
field. This register must be an odd-numbered register. 
The non-selected byte of the register remains unchanged. 

The 'e' latch Sets if the selected byte of R is not equal to 
O. The 'Z' latch sets if the selected byte of R equals O. 

OR Register Immediate (ORI) 

o 2 3 4 5-6 7 8-15 

o o R N II 
The data in the I field is ORed with byte 0 (N=O) or byte 1 
(N=l) of the general register designated by R. The register 
specified by the R field must be an odd-numbered register. 
A bit position in the resulting byte is set to 1 if one or 
both of the. corresponding bit positions in the general 
register and the I field are 1; otherwise, the bit is set to O. 
The results are stored in the selected byte of R. The non
selected byte of R remains unchanged. 

The 'e' latch sets if the selected byte of R does not equal 
O. The 'Z' latch sets if the selected byte of R equals O. 

Subtract Register Immediate (SR I) 

Q 2 3 4 5-6 7 8-15 

o o I 0 R NI 

The data in the I field is subtracted from byte 0 (N=O) or 
from bytes 0 and 1 (N=l) of the general register designated 
by the R field. This register must be an odd-numbered 
register. The results are stored in the selected byte(s) of R. 

Before the subtraction is done, the I field is expanded with 
high-order zeros to equal the size of the selected byte(s) of 
the general register. 

The subtraction is done by adding the two's cOmplement of 
the I field to the selected bytes of the general register. If 
the difference is less than zero, the result is in two's com
plement form. 

The 'C' latch sets if N=O and byte 0 of R is less than 0, or if 
N=l and bytes 0 and 1 of R are less than O. The 'Z' latch 
sets if N=O and byte 0 of R equals 0, or if N=l and bytes 0 
and 1 of R equal O. 

Test Register Under Mask (TRM) 

o 2 3 4 5-6 7 8-15 

1 1 o R N 

The data in the I field is tested against (ANDed with) byte 
o (N=O) or byte 1 (N=l) of the general register designated 
by the R field. This register must be an odd-numbered 
register. The contents of R are not changed. 

The 'e' latch sets if the results do not equal O. The 'Z' 
latch sets if the results equal O. 

REGISTER IMMEDIATE (RI) INSTRUCTIONS 6-160 
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RI Instruction Operation 

~~i~~f~~~~i~~l~~~t£i111f~~iWl~~ili~Ii~fJf:tf:tf~r~~~ 
itt TAR is incremented by 2. iliM 
Mil This new address is used .~~~.t 

ir~l;::'M;t:$;l;:;;li;~;;:~;~;;:fui:;:;i.illl: 
Constants C+2) --, 

X 

DF975 

L----"'T""---~ DG975 

TO + T1 Time Set i A-B Reg CCC007) 

( ( 

TAR I DF971 "_ ___ ...., _____ • DG971 

I 
X 

• 
X Gate Y Bus to I B Reg CCS004) 

X TO + Tl Time Set I A·B Reg CCCOO7) 

DFOO2 

Gate TAR to Y Bus 
CCSOO4) 

SAR 

( 

DF971 DF975 
L----"'T""---~ DG975 

L-___ "'T"" ____ ~DGOO2 ~ ___ ...., _____ DG971 

11A 

Instruction 

All RI Type 

See page 6-100 

Operation 

Add 

ALU 

DFOOB L-__ ...-_~ DGOOB 

DF974 
~ ____ ----~ DG974 

r---
I 
I 
I 
I 
L-

X Write LS CCC006) X Set TAR CCS007) 

I I 

General Register liAR) DF971 
DG971 

To Next 
Column 

TAR is incremented by 
two in ALU; This new 
address is placed in 
TAR and in the IAR. 

(-

118 

To Next 
Page 

( 
.. ( _. 

( 

! Set Op Reg I CCS007) 

.JP Go" -."y By" " ! M Bus CCS005) 

l Set SDR Byte I CCS007) 

-1 G." SAR" 

Op Register I L-_________ DNOOl 

A Bus CCSOO4) 

DF975 ____ ...., _____ DG975 ____ ....,. ____ ~ APOOl 

DF975 DF002 .... ----r----.. DG975 
_____ ----~ DG002 

Z Register 

I 

DF008 
DGOOS 

DF974 
DG974 

X Set DR 2 CCSOO7) 
I 

DF003 
----"'T""---~ DGOO3 

Display B I APOll 
L-_______ ~. AP012 

SDR I __________ DNOOl 

To next 
page. 

Instruction 

All RI Type 

See page 6-100. 

Operation 

Compare 

Note: See page 6-000 for data flow 
bit card locations. 

RI INSTRUCTION OPERATION 
(PART 1 OF 2) 

( 
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----------- ----

From Preceding Page 

t1C 

SDR byte 1 (I field of the 
instruction) is crossed to lM 
byte 0 by ALU and is loaded ~li 

'''>-- in byte 0 of SDR. Both bytes ,~,~,~,)i 

Ilt~~;~;::l~i~t:i:%;\~;;;~;;';dl' 

Instruction Operation 

All RI Type, Cross Lo to Hi 

See page 6-100. 

SAR 

Set LAR 

j'CSOOll 

LAR 

From 
Preceding Page 

~ 
True/Complement I' DF975 '--_______ ........ DG975 

I 
X 

Byte 11 

A Register 

TO +T1 Time Set 
A·B Reg (CCOO7) 

IDF97.5 
DG915 

~---------~ 

DF971 
DG971 

DFOO2 
DGOO2 

I 
Byte 1 

~ 
ALU 

Byte 0 

DF008 
DGOOB 

1 .... ____ z_R_e_gi_st_e_r __ --'I g~~~! 
BvteO 

X 

I 
X 

I 

Gate Z Bus Byte 0 to M 
Bus (CS005) 

Set SDR Byte (CS007) 

DNOO1 

--- --'- --- --- --- - --- --- --- -.-- --- ---
To Next 
Col linin 

fJ ~ .. 
0 
V () (~ 

\,-jJ r"" ~) 0 () ,0, 0 (''1) ('''''') 
"' . .P 

\ .'; 
"-..~jY \..../ 

:~1~~~~~1Ii_i;~~~1~11~·M.~$i@ltUiWWl@i 
@ The specified byt~ in SDR 
Wili and the general regIster are 
,M gated to ALU. and the 
i1.1: operation specified by the 
fm instruction is performed. .,. 

lM The result. is stored in the "f":::":.~[::~.::::",::.[.:.,i.:.i ... :: ... , .~f\l specified bytes of the ./ 
:'l,')) general register. 

i\~;~mm~\l;l;~~~lff~Jll~11~~~~T:illrf:~1~~~1f:i~~ml~~;ilii~ilimm~f.~~~~lm~ 

Instruction Operation 

ARI Add 
NRI And 
CRI Compare 
XRI Xor 

I 

110 LRI A Reg Direct 

End of 
Instruction 

ORI 
SRI 
TRM 

See page 6·100. 

Or 
Subtract 
And 

I 
Cand Z 
Latches 

CZ001 

J? 
X 

X 

I 

Gate SDR Bits to A Bus 
(CFOO3) 

DF9.75 
DG975 

TO + T1 Time Set 
A·B Reg (CC007) 

A Register I DF975 
DG975 

I 
I 

~ ALU 

I 

DFOO2 
DGOO2 

~------r-----~ 

I 

I 
I 

X TO + T1 Time Set 
A·B Reg (CCOO7) 

I 

B Re IDFOO2 gister . DGOO2 

I 

/ 
DFOO8 
DG008 

I DF974 
Z Register . DG975 

I 
X Write LS (CC006) 

I 

Note: See page 6·000 for data flow 
bit card locations. 

'''''-''1 (~ 0 0 'J (""),\ () r·f'")-, () ,4'-~ 

\...J; ",----v \ ': J 0 i",j' "-. "'--' 

--- -~----- - - ------- - ---~--- ---------------- -" .. 

RIINST·RUCTfON OPERATION 
(PART 2 OF 2) 

0 (~ 
\J 
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REGISTER TO REGISTER (RR) INSTRUCTIONS 
(PART 1 OF 3) 

( C .-' 

(-

- The eeu takes one 11 cycle to execute anyone of the 25 R R instructions except for 
the 'branch and link register' (BAlR) instruction. The BAlR instruction requires an 
11 and an 12 cycle for execution. 

For halfword, and 18-bit operations, the R1 and R2 fields in the instruction can specify 
any of the eight general registers in the active group. For byte operations, only an 
odd-numbered register can be specified, therefore the General Register = (2xR) +1. 

Add Character Register (ACR) 

o 1-2 3 4 5-6 7 8 9 10 11 12 13 14 15 

I 0 I R2 N2 o I Rl I N1 I 0 I 0 I 0 I 1 

Byte 0 (N2=0) or byte 1 (N2=1) of the general register designated by the R2 field is 
added to byte 0 (N 1 =0) or bytes 0 and 1 (N1 =1) of the general register designated 
by the R1 field. The result is placed in the selected byte(s) of R1. The registers 
specified by R1 and R2 must be odd-numbered registers. 

Byte X of the register specified by R1 is included in the operation. However, byte X 
do:cts not affect the setting of the e and Z latches. 

The 'e' latch sets if N 1 =0 and byte 0 of R 1 overflows, or if N 1 = 1 and bytes 0 and 1 
overflow. 

The 'Z' latch sets if N1=0 and byte 0 of R1 equals 0, or if N1=1 and bytes 0 and 1 of 
R1 ,equal O. 

Add Halfword Register (AHR) 

0 1-3 4 5-7 8 9 10 11 12 13 14 15 

0 IR2 0 I R1 I 1 0 1 0 I 1 I 0 I 0 I 0 I 0 I 
Bytes 0 and 1 of the general register designated by R2 are added to bytes 0 and, 1 of the 
general register designated by R1. The result is placed in bytes 0 and 1 of R1. 

The 'e' latch sets if bytes 0 and 1 overflow. The 'Z' latch sets if bytes 0 and 1 equal O. 

Note: If general register 0 (IAR) is R 1, a branch to the address formed in register 0 
occurs. The 'e' and 'z' latches are not changed. 

(' ( ( < (~ ( (- ( ( ( (:'-

Add Register (AR) 

o 1-3 4 5-7 8 9 10 11 12 13 14 15 

o I R1 I I 0 I 0 

Bytes X, 0, and 1 of the general register designated by R2 are added to bytes X, 0, and 
1 of the general register designated by R1. The result is placed in R1. 

The 'e' latch sets if bytes X, 0, and 1 of R1 overflow. 

The 'Z' latch sets if bytes X, 0, and 1 of R1 equal O. 

Note: If general register 0 (lAR) is R1, a branch to the address formed in register 0 
occurs. The 'e' and 'z' latches are not changed. 

AND Character Register (NCR) 

o 1-2 3 4 5-6 7 8 9 10 11 12 13 14 15 

N2 o I R1 I N1 o I 0 I 0 

Byte 0 (N2=0) or byte 1 (N2=1) of the general register designated by R2 is ANDed with 
byte 0 (N1=0) or byte 1 (N1=1) ofthe general register designated by R1. The result is 
placed in the selected byte of R1. The registers specified by R1 and R2 must be odd
numbered registers. 

The 'e' latch sets if the selected byte of R 1 does not equal O. The 'Z' latch sets if the 
selected byte of R1 equals O. 

AND Halfword Register (NHR) 

0 1-3 4 5-7 8 9 10 11 12 13 14 15 

0 I R2 10 I R1 11 I 1 I 0 I 0 I 0 I 0 0 

Bytes 0 and 1 of the general register ~esignated by R2 are ANDed with bytes 0 and 1 of 
the general register designated by R1. The result is placed in bytes 0 and 1 of R1. 

The 'e' latch sets if bytes 0 and 1 of R 1 are not equal to O. 

The 'Z' latch sets if bytes 0 and 1 of R1 equal O. 

Note: If general register 0 (lAR) is specified as R 1, a branch to the address formed in 
register 0 occurs. The 'e' and 'Z' latches are not changed. 

(-- (- ( ( ( ( ( ( ( (~ ( 

AND Register (NR) 

o 1-3 4 5-7 8 9 ,0 11 12 13 14 15 

o I R1 

Bytes X, 0, and 1 of the general register designated by R2 are ANDed with bytes X, 0, 
and 1 of the general register designated by R 1. The result is placed in R 1. 

The 'e' latch sets if bytes X, 0, and 1 of R1 are not equal to O. 

The 'Z' latch sets if bytes X, 0, and 1 of R 1 equal O. 

Note: If general register 0 (lAR) is specified as R1, a branch to the address formed 
in register 0 occurs. The 'e' and 'z' latches are not changed. 

Branch and Link Register (BALR) 

o 1-3 4 5-7 8 9 10 11 12 13 14 15 

This two-cycle instruction causes an unconditional branch to the storage address in 
the general register designated by R2. After the 'branch to' address is obtained from 
R2, and before it is placed in register 0 (tAR), the contents of register 0 are moved 
to the register specifiod by R1 to provide for subroutine linkage. 

Since register 0 is the IAR, no linkage is provided if it is specified as R1. For the same 
reason, no branch occurs if it is specified as R2. 

The 'e' and 'Z' latches are not changed. 

Compare Character Register (CCR) 

0 1-2 3 4 5-6 7 8 9 10 11 12 13 14 15 

0 I R2 N2 0 I R1 I N1 0 1 0 I 1 I 0 0 0 

Byte 0 (N2=0) or byte 1 (N2=1) of the general register designated by R2 is compared 
with byte 0 (N1=0) or byte 1 (N1=1) of the general register designated by R1. The 
registers specified by R1 and R2 must be odd-numbered registers. The contents of 
the registers are not changed. 

The 'e' latch sets if the selected byte of R1 is less than the selected byte of R2. 

The 'Z' latch sets if the selected byte of R1 equals the selected byte of R2. 

REGISTER TO REGISTER (RR) 
. INSTRUCTIONS (PART 1 OF 3) 6·190 
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REGISTER TO REGISTER (RR) INSTRUCTIONS 
(PART 2 OF 3) 

Compare Halfword Register (CHR) 

o 1-3 4 5-7 8 9 10 11 12 13 14 

o 1 R2 I 0 f R1 I I 0 I 1 o o o 
15 

o 

Bytes 0 and 1 of the general register designated by R2 are compared with bytes 0 and 1 
of the general register designated by R 1. The contents of the registers are not changed. 

The 'e' latch sets if bytes 0 and 1 of R 1 are less than bytes 0 and 1 of R2. 

The 'l' latch sets if bytes 0 and 1 of R1 are equal to bytes 0 and 1 of R2. 

Compare Register (CR) 

o 1-3 4 5-7 8 9 10 11 12 13 14 15 

o 1 R1 10 /.'1 1 0 0 0 

Bytes X, 0, and 1 of R2 are compared with X, 0, and 1 of R1. The contents of the 
registers are not changed. 

The 'e' latch sets if bytes X, 0, and 1 of R 1 are less than bytes X, 0, and 1 of R2. 

The 'l' lat;ch sets if bytes X, 0, and 1 are equal to bytes X, 0, and 1 of R2. 

Exclusive-OR Character Register (XCR) 

o 1-2 3 4 5-6 7 8 9 10 11 12 13 14 15 

N2 01 R1 I N1 o I 0 I 0 

Byte 0 (N2=0) or byte 1 (N2=1) of the general register designated by R2 is exclusive
ORed with byte 0 (N1=0) or byte 1 (N1=1) ofthe general register designated by R1. 
The registers specified by R 1 and R2 must be odd-numbered registers. The result is 
placed in the selected byte of R1. 

The 'e' latch sets if the selected byte of R1 does not equal O. 

The 'l' latch sets if the selected byte of R1 equals O. 

(~ ~ r....,.,·; A (""I .,Jc~ (""I (~ 0 ~y \';,Y "y I",y \ .. Y \' j J "t .. .\J ~. 

~. -,- ., ------_.- ~-. 

Exclusive-OR Halfword Register (XHR) 

o 1-3 4 5-7 8 9 10 11 12 13 14 15 

o 1 R2 I 0 1 R1 1 11 1 0 o o 0 o 1 0 I 

Bytes 0 and 1 of the general register designated by R2 are exciusive-ORed with bytes 
o and 1 of the general register designated by R1. The result is placed in bytes 0 and 1 
of R1. 

The 'e' latch sets if bytes 0 and 1 of R1 are not equal to O. 

The 'l' latch sets'if bytes 0 and 1 of R1 equalO. 

Note: If general nlgister 0 (IAR) is R 1, a branch to the address formed in register 0 
occurs. The 'e' and 'z' latches are not changed. 

Exclusive-OR Register (XR) 

o 1-3 4 5-7 8 9 10 11 12 13 14 15 

o I R2 o I R1 o 0 I 0 I 
Bytes X, 0, and 1 of the general register designated by R2 are exclusive-ORed with 
bytes X, 0, and 1 of the general register designated by R 1. The result is placed in R 1. 

The 'e' latch sets if bytes X, 0, and 1 of R1 do not equal O. 

The 'l' latch sets if bytes X, 0, and 1 of R1 equal O. 

Note: If general register 0 (tAR) is R 1, a branch to the address formed in register 0 
occurs. The 'e' and 'z' latches are not changed. 

Load Character Register (LCR) 

o 1-2 3 4 5-6 7 8 9 10 11 12 13 14 15 

N2. 0 I R1 1 N1 o 101 0 I 0 1 000 

Byte 0 (N2=0) or byte 1 (N2=1) of the general register designated by R2 is moved to 
byte 0 (N 1 =0) or byte 1 (N 1 =1) ofthe general register designated by R 1. The registers 
specified by R1 and R2 must be odd-numbered registers. 

The 'e' latch sets if the selected byte of R 1 has an even number of data bits set to 1. 

The 'l' latch sets if the selected byte of R1 equals O. 

/"I II~ 0 ","""-- (') ,~ A I) It<""», 0 i~ (\ , , 
\y ~) ·1 ~..J) \,J ',J '-..j \,.)y " " 

'\.....,,,,,'/ 

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

. REGISTER TO REGISTER (RR) 
INSTRUCTIONS·(PART 2 OF 3) 6-200 

Load Character with Offset Register (LCOR) 

o 1-2 3 4 5-6 7 8 9 10 11 12 13 14 15 

0" R2 N2 o , R1 N1 o , 0 , 0 

Byte 0 (N2=0) or byte 1 (N2=1) of the register specified by the R2 field is shifted right 
one bit position and a 0 is inserted in the high-order bit position. The bit shifted out of 
position 7 is lost. The resulting byte is placed in the selected byte of R1. The non
selected byte of R1 remains unchanged. The registers specified by R1 and R2 must be 
odd-numbered registers. 

The 'e' latch sets if the bit shifted out of bit position 7 of the selected byte of R2 is 1. 

The 'l' latch sets if the selected byte of R 1 equals O. 

Load Halfword Register (LHR) 

o 1-3 4 5-7 8 9 10 11 12 13 14 15 

o 1 R2 1 0 1 R 1 1 1 1 0 1 0 1 0 o 0 0 1 0 1 

Bytes 0 and 1 of the general register designated by R2 are loaded into bytes 0 and 1 of 
the general register designated by R 1. 

The 'e' latch sets if bytes 0 and 1 of R 1 do not equal O. 

The 'l' latch sets if bytes 0 and 1 of R1 equal O. 

Note: If general register 0 (IAR) is R 1, a branch to the address formed in register 0 
occurs. The 'e' and 'z' latches are not changed. 

Load Halfword with Offset Register (LHOR) 

o 1-3 4 5-7 8 9 10 11 12 13 14 15 

o 'R2 I 0 I R1 o 0 I 0 , 

Bytes 0 and 1 of the g~neral register designated by R2 are shifted right one bit position. 
A 0 is inserted in the high-order bit position. The resulting halfword is placed in byte 0 
and 1 of R1. 

The 'e' latch sets if the bit shifted out of bit 1.7 is 1. 

The 'l' latch sets if bytes 0 and 1 of R 1 equal O. 

Note: If general register 0 (tAR) is R1, a branch to the address formed in register 0 
occurs. The 'e' and 'z' latches are not changed. 

0 1 0) f~ ,If-', A, 1""'" "-"",, !'""ll . , 
l,j I',,_J I ) 

\'-. ... / '.,.,.J! '~,--~,/ \"--~/ <j; \'''/ .... -
/"'" 
\ ,,----. 
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REGISTER TO REGISTER (RR) INSTRUCTIONS 
(PART 30F 3) 

Load Register (LR) 

o 1-3 4 5-7 8 9 10 11 12 13 14 15 

o I R2 I 0 I Rl I 1010 10 1 1 1 0 o I 0 I 
Bytes X, 0, and 1 of the general register designated by R2 are loaded into bytes X, 0, 
and 1 of R1. 

The 'e' latch sets if bytes X, 0, and 1 of Rl do not equal O. 

The 'Z' latch sets if bytes X, 0, and 1 of R 1 equal O. 

Note: If general register 0 (JAR) is R 1, a branch to the address formed in register 0 
occurs. The 'e~ and 'z' latches are not changed. 

Load with Offset Register (LOR) 

o 1-3 4 5-7 8 9 10 11 12 13 14 15 

o I R2 I 0 I R1 I 1 11 I 1 o o 

Bytes X, 0, and 1 of the general register designated by R2 are shifted right one bit 
position. A 0 is inserted in the high-order bit position. The result is placed in bytes 
X, 0, and 1 of Rl. 

The 'e' latch sets if the bit shifted out of bit 1.7 is 1. 

The 'Z' latch sets if bytes X, 0, and 1 of Rl equal O. 

Note: If general register 0 (fAR) is R1, a branch to the address formed in register 0 
occurs. The 'e' and 'z' latches do not change. 

OR Character Register (OCR) 

o 1-2 3 4 5-6 7 8 9 10 11 12 13 14 15 

,0 I R2 'I N2 o \ Rl N1 o \1 I 0 1 0 1 0 1 0 

Byte 0 (N2=0) or byte 1 (N2=1) of the general register designated by R2 is ORed with 
byte 0 (Nl=O) or byte 1 (N1=1) of the general register designated by R1. The registers 
specified by R1 and R2 must be odd-numbered registers. The result is placed in the 
selected byte of R 1. The non-selected byte of R 1 remains unchanged. 

The 'e' latch sets if the selected byte of R does not equal O. 

The 'z' latch sets if the ~Iected byte of R 1 equals O. 

( ( ( 

OR Halfword Register (OHR) 

o 1-3 4 5-7 8 9 10 11 12 13 14 15 

o \ R2 \ 0 I Rl 11 I 0 I 1 I 0 \ 0 o o 

Bytes 0 and 1 of the general register designated by R2 are ORed with bytes 0 and 1 of 
the general register designated by Rl. The result is placed in bytes 0 and 1 of R 1. 

The 'e' latch sets if bytes 0 and 1 of R 1 do not equal O. 

The 'Z' latch sets if bytes 0 and 1 of Rl equal O. 

Note: If general register 0 (JAR) is R 1, a branch to the address formed in register 0 
occurs. The 'e' and 'z' latches are not changed. 

OR Register (OR) 

o 1-3 4 5~ 8 9 10 11 12 13 14 15 

I 0 I Rl 11 11 I 0 11 

Bytes X, 0, and 1 of the general register designated by R2 areORed with bytes X, 0, 
and 1 of the general register designated by R 1. The result is placed in bytes X, 0, and 
1 of R1. 

The 'e' latch sets if bytes X, 0, and 10f R 1 do not equal O. 

The 'z' latch sets if bytes X, 0, and 1 of R1 equalO. 

Note: If general register 0 (JAR) is R 1, a branch to the address formed in register 0 
occurs. The 'e' and 'z' latches are not changed. 

Subtract Character Register (SCR) 

o 1-2 3 4 5-6 7 8 9 10 11 12 13 14 15 

N2 o \ Rl Nl 01 0 \110\1\0\00 

Byte 0 (N2=0) or byte 1 (N2-1)of the general register designated by R2 is subtracted 
from byte 0 (Nl=O) or bytes Oand 1 (Nl=l) ofthe general register designated by Rl. 
Before the subtraction is performed, the selected byte of R2 is expanded with high
order zeros to equal the size of ,the selected byte(s) of R 1. The subtraction is per
formed by adding the two's complement of the selected byte(s) of R2 to the selected 
byte(s) of Rl. The result is stored in the selected byte(s) of R1. If the difference is 
less than zero, the result is in two's complement form. 

The 'e' latch sets if N=O and the selected byte(s) of Rl are less than O. 

The 'z' latch sets if N=l and the selected byte(s) of R 1 equal O. 

(' 

Subtract Halfword Register (SHR) 

o 1-3 4 5-7 8 9 10 11 12 13 14 15 

o I R2 I 0 I Rl 1011 1 0 1 0 1 0 1 0 1 0 

Bytes 0 and 1 of the general register designated by R2 are subtracted from bytes 0 and 
1 of the general register designated by R 1. The subtraction is performed by adding the 
two's complement of bytes 0 and 1 of R2 to bytes 0 and 1 of Rl. The result is placed 
in bytes 0 and 1 of R1. If the difference is less than zero, the result is in two's com
plement form. 

The 'e' latch sets if bytes 0 and 1 of R 1 are less than O. 

The 'z' latch sets if bytes 0 and 1 of R 1 equal O. 

Note: If general register 0 (JAR) is R1, a branch to the address formed in register 0 
occurs. The 'e' and 'z' latches are not changed. 

Subtract Register (SR) 

o 1-3 4 5-7 8 9 10 11 12 13 14 15 

Bytes X, 0, and 1 of the general register designated by R2 are subtracted from bytes 
X, 0, and 1 of the general register designated by R 1. The subtraction is performed by 
adding the two's complement of bytes X, 0, and ,1 of R2 to bytes X, 0, and 1 of R2. 
The result is placed in Rl. If the difference is less than zero, the result is in two's 
complement form. 

TM 'e' latch sets if bytes X, 0, and 1 of Rl are less than O. 

The 'Z' latch sets if bytes X, 0, and 1 of Rl equalO. 

NQte: If general register 0 (JAR) is R1, a branch to the address formed in register 0 
occurs. The 'e' and 'z' latches are notchanged. 

REGISTER TO REGISTER CRR) 
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RR Instruction Operation (Except BALR) 

I1A 

TAR isincremented'by 2. 
This neW address is used 
in the next instruction cycle. 

Constants (+2) """"I 
, X Force 'Constant 0002 

(CFOO1)" 

DF975 ..... ---"T'"---- DG975 

X TO + T1, Time Set I A-B Reg (CCOO7) 

TAR I DF971 
..... ___ __.----.... DG971 

I 
X 

• X Gate Y Bus to I B Reg (CS004) 

X TO + T1 Time Set I A-B Reg (CCOO7) 

DFOO2 

Gate TAR to Y Bus 
(CS004) 

! Set SAR 

IIC5OO7I 

SAR 
~ ___ ~-----~DGOO2 

Df971 
L,----"""T'----"" DG971 

In'struction Operation 

AU RR typE:, Add 
except BAL 

See Palle 6-100 

DFOOB 
'----r""""---' DGOOB 

DF974 L,-____ ----~ DG974 

r---
I 
I 
I 
I 

X Write LS (CC006) X Set TAR (CSOO7) 

I I 

General Register OAR ) .. .::/'I ..... ____ T_A_R ____ ~ 
DFOO2 
DGOO2 .. l 

.::::!. 
TAR is incremented by 
two in ALU. This new 
address is placed in 
TAR and in the IAR. 

DF971 
DG971 

- --- --- - - - --- --- --- --- -.-,- -
To Next 
Column 

~ ,.r'"., (r~ " 

,~, 

\It .. JiI 1,0\ ___ .;-1 ""-..JW' , " ;) 
''\-" 

118 

To Next 
Pag8 

, The data in the storage location 
addressed by SAR is loaded in the 
Op register and in SDR. The 
addresses in SAR and in the AD
DRESS/DATAswitchesarecompared. : 
The ADDRESS COMPARE light 
comeS on if the address compare 
cOnditions are met. (See LOAD! 
STORE COMPARE switch on 1-{)60.l 

! Set Op Reg I (CSO07) 

.J( Go .. M,mwy B", .. 
~ M Bus (CSOO5) 

I X Set SDR Byte I (CSOO7) 

RRINSTRUCTION OPERATION 
(EXCEPt BALR) (PART1 OF 2) 

. -JP G",SAR', 

Op Register I I SDR I ..... ________ .... DNOO1 .. ' ________ ~ DN001 

A Bus (CS004) 

DF975 _____ ...... ___ ---' DG975 ..... ___ -r ___ ~APOO1 

DF002 DF975 
____ ~---_ DG975 ..... ____ ----~ DGOO2 

ALU 

o FOOS 
DGOOB 

I' Z Register DF974 
,L _____ ~---__ ~ DG974 

I 
X Set DR 2 (CSOO7) 
I 

DFOO3 ..... ---"T'"---~ DGOO3 

Display B' I AP011 L,-________ ~_ AP012 

,.r:/tI\ 

<.i 

Instruction 

All RR type, 

exceptBALR 

See page 6-100. 

Operati.on 

Compare 

Note: See page 6-000 for data flow 
bit card locations. 

6 .. 220 
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From Preceding Page 
--- ---

Applies to all RR instruction~ 
except BALR. 

The contents of the general 
register addressed by the R2 
field are loaded into SDA. 
For cross operations. the 
bytes are crossed by circuitry 
between ALU and the Z 
register. 

'" 

Instruction Operation 

ACR Cross 
AHR B Reg Direct 

11C 
AR B Reg Direct 
NCR Cross 
NHR B Reg Direct 
NR B Reg Direct 
CCR Cross 
CHR B Reg Direct 
CR B Reg Direct 
XCR Cross 
XHR B Reg Direct 
XR B Reg Direct 
LCR Cross 
LCOR B Reg Direct 
LHR B Reg Direct 
LHOR B Reg Direct 
LOR B Reg Direct 
LR B Reg Direct 
OCR Cross 
OHR B Reg Direct 
OR B Reg Direct 
SCR Cross 
SHR B Reg Direct 
SR B Reg Direct 

See page 6-100. 

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

To Next Column 

(-. (-

x 
I 

DF008 
DG008 

Z Register 1 DF974 
1.--___ -,-___ ---'_ DG974 

Gate Z Bus to M Bus I (CS005) 

X Set SDR Byte (CS007) 

I 

SDR 

DNOOl 

DF002 
DG002 

DF002 
DG002 

( ( 

SAR IDF911 
.DG911 L...-__ ...,.I __ ---' 

X Set LAR I (CSOOt) 

IDF002 
'-________ ...... _ DG002 

LAR 

110 

(-

~::::~::~j_i.~r.~D1n~~liit~;~ft~~;~lf:~M~*~~;*~~: ...... . 
The specified bytes in SDR 
and general register R tare 
gated to ALU. The ALU 
performs the operation 
specified by the instruction 
in the Op register and stores 
the results in the specified 
bytes· of general register R t . 

Instruction Operation 

ACR Add 
AHR Add 
AR Add 
NCR And 
NHR And 
NR And 
CCR Compare 
CHR Compare 
CR Compare 
XCR Xor 
XHR Xor 
XR Xor 
LCR A Reg Direct 
LCOR Shift Right 
LHR A Reg Direct 
LHOR Shift Right 
LOR Shift Right 
LR A Reg Direct 
OCR Or 
OHR Or 
OR Or 
SCR Subtract 
SHR Subtract 
SR Subtract 

See page 6-100 

If R 1 is general register 0 
liAR). the result is also 
placed in TAR. A branch to 
the address formed in regis
ter 0 occurs. 

---- ----- --.---, 
End of Instruction 

c-

A 
X Gate SDR Bits to A Bus (CF003) 

~---,----~ 

DF975 
DG975 

TO + T1 Time Set i A-B Reg (CC007) 

DF008 
DG008 

DF002 
DG002 

TO + Tl Time Set i A-B Reg (CC007) 

DF002 
DG002 

~--r-----' 

I 
DE971 
DF971 
DG971 

C and Z 
Latches CZOOt 

X Set TAR (CS007) 

I 

TAR 

! Gate TAR to Y Bus I (CSOO4) 

X Set SAR (CS001) 

I 

I· SAR 1 DF971 
DG971 

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

Note: See page (;-000 for. data flow 
bit card locations. 

Z Register 

~----,----~ 

DF974 
DG975 

X Write LS (CC006) 

I 
General Register (Rt) 

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

DF002 
DG002 

RR INSTRUCTION OPERATION 
(EXCEPT BALR) (PART 2 Of 2) 

( 
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BALR Instruction Operation 

TAR is incremented by 2. 
This new address is used 
in the next instruction cycle. 

Constants (+21 ---, 

X 

DF975 
"-___ ..,... ___ ...... DG975 

X TO + T1 Time Set I A-B Reg (CC0071 

I 
X 

I 
X 

I 

TAR IDF971 

I 
DG971 

Gate TAR to Y Bus X (CSoo4l 

~ I Gate Y Bus to X Set SAR 
B Reg (CSOO4I 

I 
(CS0071 

TO + T1 Time Set 
A-B Reg (CC007) 

DF975 "----""'T"---..-J DG975 

DFOO2 
"-______ ..,... ____ ...... DG002 

SAR DF971 
"----""'T"----~ DG971 

11A 

Instruction Operation 

BlAR Add 

ALU 

DFOOB ____ ,....._ ..... DGOOB 

r---
I 
I 
I 
I 

See page 6-100 

To Next 
Column 

0 0 

DF974 "-______ ..,... ______ ...... DG974 

X Write lS (CCOO6) 

I 
X Set TAR (CSOO7) 

I 

General Register (tAR) 4"1 TAR I DF971 

0 J, I, 0 ,1 

.. ' .... ________ ....... DG971 

DF002 
DG002 

TAR is incremented by 
two in ALU. This new 
address is placed in 
TAR and in t"e IAR. 

0 0 0 .,. 0 r""', 0 V . , 0 0 " . 

-----_ .. 

~ 
V 0 

11B 

To Next 
Page 

BALR INSTRUCTION OPERATION 
(PART 1 OF 3) . 

. The data in the storage location 
addressed by SAR is loaded in the 
Op register and in SDR. The 
addresses in SAR and in the AD
DRESS/DATA switches are compared .. 
The ADDRESS COMPARE light 
comes on if the address compare 
conditions are met. (See lOADI 
STORE COMPARE switch on 1-060.) 

! Set Op Reg I (CSOO7) 

"J( Go .. Mom"", By .... ! M Bus (CSOO51 

! Set SDR Byte I (CSOO7) 

~ """,SAR •• 

Op Register I 
'--_______ ..-J DN001 

A Bus (CS004) 

DF975 ------r------ DG975 
...... ___ ....,. ____ ... APOO1 

DF002 _____ ....,. ____ ... DG002 

Z Register 

DFOOB 
DGOOB 

I DF974 

'--------r-----~. DG974 I 
X Set DR 2 (CSOO7) 
I 

DFOO3 ...... ___ --r ____ ~DG003 

I AP011 '__ ________ ...... AP012 Display B 

SDR I _________ .... DN001 

Instruction Operation 

BAlR Compare 

See page 6-100. 

Note: See page 6-000 for data flow 
bit card locations. 

0 < J 0 0 0 0 0 0 0 0 0 0 0 , ~, 0 0 0 0 
----.-~- -~-----~~-----.---.. 
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From Preceding Page ---
BALR Only 

I ~LR~" 
l:~ 

12A 

BALR Only 

;~~~~~J~lf:~~~~;r~~~~~m~;~~~~~~t;;~~~;~j;j~ili*;~;~~1l;~~;i~~;'~ 
¥:~ Th~ contents of general ~~H 
i':~ register R2 are placed ~::::f.: 
::~@: ih bytes X, 0, and 1 of :::#: 

Ilrjl~;~;i~mHmMintnfm~'-i 

Instruction 

BALR 

See page 6-100. 

--- ------

( 

Operation 

B Reg Direct 

(- ( (-

SAR IDF971 
.DG971 

~----TI------~ 
X Set LAR 
I (CS001) 

LAR IDF002 
DG002 

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

TAR IDF971 
.DG971 

~-------rl------~ 

X Gate TAR to Y Bus (CSOO4) 

X Set SAR (CS007) 

SAR IDF971 
DG971 

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

~-------T--------~ 
X 

I 

DF002 
DG002 

OF 002 

~--------r--------~ DG002 

~---r---~ 

Z Register 

DFOOB 
DGOOB 

IDF974 
_ DG974 

~-------rl------~ 

X Gate Z Bus to M Bus (CSOO5) 

I 
X Set SDR Byte (CSOO7) 
I 

~ ______ S_D_R ______ ~I DN001 

( (- ( (' 

-- ---- - --- --'- --- --- --- ---- --- ---- ---- ---- ---- --
BALR Only 

.' ,o;.l:-m~t~t:y~:m*-mm.t::,.~~=m~~ 
The addresses in SAR and !:* 
in the ADDRESS/DATA *-'1 
switches are compared, and It SAR 

:;.,.,. the ADDRESS COMPARE it 
[: light comes on. i! the address ~il 
~"%:~ compare conditions are met. m:~ 

IDF971 
DG971 

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

128 

~"§:~ (See "LOAD/STORE @* 
~$fl A~DR~SS COMPARE ill 
~(I.~wltch on page 1-060.1 ~@ 

m~;~f:~;~~~~~~;f.~ll;~~~;i;~t~~*l~l~~~~~?:f:~~tl~lt:~~;l~ll~~~ll 

Instruction Operation 

BALR Compare 

See page 6-100. 

Note: See page 6-000 for data flow 
bit card locations. 

T'O Next Page 

X Gate SAR to A Bus 
(CSOO4) 

DF975 
DG975 

AP001 

X TO + T1 Time Set I A-B Reg (CC007) 

TO + T1 Time Set 
X A-B Reg (CC007) 

I Gate Y Bus to B Reg i (CSOO4) 

Z Register 

~---r----~ 

DFOOB 
DGOOB 

IDF974 
.DG974 

~--r-I -----' 
X Set DR 2 (CS0071 

I 
DF003 
DGOO3 

X Gate Displ Reg 2 I to Ind. (CU001) 

I AP011 
Display B . AP012 

DF002 
DG002 

BALR INSTRUCTION OPERATION 
(PART 2 OF 3) 

( 
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From Preceding Page 

i2C 

To Next 
Column 

0·: ,. 

BAlR Only 

/ ....... :: .. ·.l~!lWM!@!!m!!i@W!ltMi@!i~!t 
:: The address in TAR Isame:S 
L~:::: ~ddress as in !ARI is loaded il~ 
r(~!§ 10 general register R1. :iti::l 

!~iiiiiiiii!ii~~li!iiiiiit!iiiiiiiiiif:iiiiii!ii!i!i!i!ttti!if:fttitiftI!~!l 

Instruction Operation 

BAlR B Reg Direct 

See page 6-100: 

, ".:-0·' o () o 

TAR IOF971 
_ OG971 

L-----rl---..... 
X Gate TAR to Y Bus ICS0041 

1 
X Gate Y Bus to B Reg ICS0041 

I 
X TO + T1 Time Set A-B Reg ICCOO71 

I 

Z Register 

OFOOB 
OGOOS 

IOF974 
OG974 

L--------T--------~ 

X Write lS ICC0061 

I 

General Register IR11 

o o o 

OFOO2 
OG002 

o 

OF002 
OG002 

o o o o o o o 

BAlR Only 

~l~~~;~~~~~~~~~~~~~;;~~;ii~I~1~~~~~i:i ·l··· ... mt· ":i'*:-:@i$11il~ 
:~t $: The contents of SOR Isame 
h~~ as the contents of R21 are . m placed in TAR and IAR. t-=::: 

\*W:i:i:i:l:i§!l!@!niMit!i!!~tiiii:iIttlmi!WHW~1 

Instruction Operation 

120 BAlR A Reg Direct 

See page 6-100. 

I IOF971 
SOR _ OG971 

I 

BALR .INSTRUCTION OPERATION 
(PART3QF3) 

X Gate SOR Bits to A Bus ICFOO31 

L-______ ~----~ 
OF975 
OG975 

X TO + T1 Time Set I A-B Reg ICC0071 

OF975 
OG975 

OFOOS 
OGOOS 

OF974 
DG974 

L-~ ____ ~ ____ ~ 

X Set TAR ICS0071 

1 

TAR 

X Write lS ICC0061 

I 

General Register liAR) OFOO2 
OGOO2 IDF971 

.OG971 L...-__ 
1
...--_----' 

-------
End of 
Instruction 

o o o o o o o 

X . Gate TAR to Y Bus I ICS0041 

X Set SAR ICS007) 

I' 

SAR 

o o 

Note: See page 6-000 for data flow 
bit card locations. 

o o 0, , 

2-260 
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REGISTER AND STORAGE (RS) INSTRUCTIONS 
The CCU takes an 11 and an 12 machine cycle to execute 
the 'insert character', 'load halfword', 'store character', or 
'store halfword' instruction. The 'load' and 'store' 
instructions each require an 11,12, and 13 cycle. 

For the 'insert character' and 'store character' instructions, 
the general register designated by the R field in the instruc
tion must be odd-numbered, therefore the General Register = 
(2xR) +1. 

Insert Character (lC) 

o 1-3 4 5-6 7 8 9-15 

o 1 B 1 1 RIN 1 0 1 D 

The 18-bit base address in the general register specified by 
the B field is added to the displacement specified in the D 
field. The displacement can be 0 to +127 bytes. The 
addition forms an effective address that is used to address 
storage. 

The byte at the effective storage address is loaded into byte 
o (N=O) or byte 1 (N=1) of the general register designated 
by the R field. The remaining bits of the register are 
unchanged. R must be an odd register. 

The 'c' latch sets if the selected byte of R has an even 
number of 1 bits. 

The 'z' latch sets if the selected byte of R equals O. 

Note: If general register 0 (/AR) is specified by 8, a 
constant of X'06BO' is used as the base address instead of 
the contents of register O. This permits direct addressing 
of the 12B bytes starting at address X'0680' without 
having to load a base register. 

load (l) 

o 1-3 4 5-7 8 9-13 14 15 

I." 0 1 B 0 1 R 1. 0 1 D 1 1 0 I 

The 18-bit base address in the general register specified 
by the B field is added to the displacement in the D field. 
The displacement can be 0 to +31 fullwords. The addition 
formS an effective address that is used to address storage. 

The low-order 18-bits of the fullword at the effective 
storage address are loaded into the general register specified 
by the R field. (The high-order 14 bits in the storage 
address are ignored.) The low-order bit of the effective 
address is ignored since storage is addressed on halfword 
boundaries. . ' 

( ( 

The 'c' latch sets if bytes X, 0, and 1 of R do not equal O. 

The 'z' latch sets if bytes X, 0, and 1 of R equal O. 

Note: If general register 0 (/AR) is specified by R, an 
unconditional branch to the address formed in register 0 
occurs. The 'c' and 'z' latches are not changed. If general 
register 0 is specified by 8; X'OlBO'is used as the base 
address instead of the contents of register O. This permits 
direct addressing of the'32 fullwords starting at address 

. X'OlBO' without having to load a base register. 

load Halfword (lH) 

o 1-3 4 5-7 8 9-14 15 

o I B 

The 18-bit base address in the general register specified by 
the B field is added to the displacement specified by the 
D field. The displacement can be 0 to +63 halfwords. This 
addition forms an effective address that is used to addr~ss 
storage. 

The halfword at the effective storage address is loaded into 
bytes 0 and 1 of the register specified by the R field. The 
low-order bit of the effective address is ignored since 
storage is addressed on halfword boundaries. 

Byte X of the register specified by R is set to zero during 
the load operation. 

The 'c' latch sets if bytes 0 and 1 of R do not equal O. 

The 'z' latch sets if bytes 0 and 1 of R equal O. 

The Load Halfword instruction is also used in conjunction 
with the Input X'7B' instruction to generate the new 
BSC-CRC character. When this instruction is executed at 
program level 2,3,4, or 5, or level 1 during IPL phase 3, 
the halfword accessed is loaded into both the specified 
general register and the BSC-CRC register. For non-CRC 
operation, the loading of data into the BSC-CRC register 
serves no purpose. 

Note: If general register 0 (fAR) is specified by the R 
. field; an unconditional branch to the address formed in 

register 0 occurs. The condition codes are not changed. 
If general register 0 is specified by 8, X'OlOO'is used as 
the base address instead of the contents of general register 
O. This permits direct addressing of the 64 halfwords 
starting at address X'OlOO' without having to load a base 
register. 

(' (' 

Store (ST) 

o 1-3 4 5-7 8 9-13 14 15 

o 1 B o 1 R "1 1 D 1 1 0 1 

The 18-bit base address in the general register specified by 
the B field is added to the displacement specified by the 
D field. The displacement can be 0 to +31 fullwords. The 
addition forms the effective address used to address storage. 

Bytes X, 0, and 1 of the general register specified by the R 
field are stored in the low-order 18 bits of the fullword 
located at the effective address. The high-order 14 bits 
are not affected. The low-order bit of the effective address 
is ignored since storage is addressed on halfword boundaries. 

The 'c' and 'z' latches are not changed. 

Note: If general register 0 (IAR) is specified by 8, X'OlBO' 
is used as the base address instead of the contents of 
register O. This permits direct addressing of the 32 full
words starting at address X'OlBO' without having to load 
a base register. 

Special Case: A 'store' instruction must be located at 
storage location X'0010'.The R field and B field of this 
instruction both equal O. This is the first instruction 
executed when a program level 1 interrupt occurs. During 
11A time ofthe store instruction, the gate 'Write LS' is 
blocked in order to preserve the IAR of program level 2. 
During 13D time of the instruction, the storage location 
X'0012' is forced onto the Indata Bus to. address the next 
storage instruction. 

Store Character (STC) 

o 1-3 4 5-6 7 8 9-15 

o I B N 11 I D 1 

The 18-bit base address in the general register specified 
by the B field is added to the displacement specified by 
the D field. The displacement can be 0 to +127 bytes. 
The addition forms an effective address that is used to 
address storage. 

Byte 0 (N=O) or byte 1 (N=1 ) of the general register speci
fied by the R field is stored at the effective storage address. 
R must be an odd register. 

The 'c' and 'z' latches are not changed. 

( (' (' ( 

Note: If general register 0 (fAR) is specified by 8, X'068O' 
is used as the base address instead of the contents of 
register O. This permits direct addressing of the 12B bytes 
starting at address X'0680' without having to load a base 
register. 

Store Halfword (STH) 

o 1-3 4 5-7 8 9-14 15 

o 1 B 1 D 1 1 I 
The 18-bit base address in the general register designated 
by the B field is added to the displacement specified by 
the D field. The displacement can be 0 to +63 halfwords. 
The addition forms an effective address that is used to 
address storage. 

Byte 0 and 1 of the general register designated by the R 
field are stored at the effective address. The low-order bit 
of the effective address is ignored since storage is addressed 
on halfword boundaries. 

The 'c' and 'z' latches are not changed. 

Note: If general register 0 (fAR) is specified by 8, X'OlOO' 
is used as ,the base address instead of the contents of 
register O. This permits direct addressing of the 64 half
words starting at address X'Oloo' without having to load a 
base register. If the R field is zero, X'OOOO' is stored at the 
storage address instead of the contents of register O. 

( 

REGISTER AND STORAGE IRS) 
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Ie and LH I nstruction Operation 

. . ....... ~ ..... ~ .............. . 

TAR is incremented by 2. 
This new address is used 
in the next instruction cycle. , 
y ...•. ~:" 

Constants (+2) I 
X 

DF975 
l-___ -.-__ ~___' DG975 

TO + T1 Time Set i A-B Reg (CCOO7) 

DF975 

TAR IDF971 '--___ ...,.. ____ • DG971 

I 
X 

~ 
X Gate Y Bus to I B Reg (CS004) 

X TO + T1 Time Set I A·B Reg (CCOO7) 

DFOO2 

Gate TAR to Y Bus 
(CS004) 

! Set SAR I tCSOO71 

SAR DF971 
'-___ ..,... ___ ~ 00975 L-___ ~---.... DGOO2 "-----r----~ DG971 

I1A 

Instruction 

IC,LH 

See page 6-100 

ALU 

Operation 
DFOOB 

Add 
'--___ -~ DGOOB 

DF974 
"-___ ...,. ___ ...... DG974 

r----
1 
I 
I 
1 
L-

X Write LS (CC006) X Set TAR (CSOO7) 

I I 

TAR General Register II~RI DF971 
'-________ ~ DG971 

To Next Column 

o o o 

DFOO2 
DG002 

TAR is incremented by 
two in ALU. This new 
address is placed in 
TAR and in thelAR. 

o o o 0, 
~J;! o 0'," , , o 00 o o 

11B 

, I To Next 
Page 

o 

, The data in the storage location 
addressed by SAR is loaded in the 
Op register and in SDR. The 
addresses in SAR and in the AD- '. 
OR ESS/DA T A switches are compared. ,< .~: 

I 

-J? Go .. Mom"", By .. " ! M Bus (CS005) 

l Set SDR Byte I (CSOO7) 

The ADDRESS COMPARE light ' h 

comes on if the address compare 
conditions are met. (See LOADI 
STORE COMPARE switch on 1-060.) , 

X Set Op Reg I (CSOO7) 

jp' 
Op Register I 

"-_______ ........ DNOO1 

X Gate SAR to 
A Bus (CS004) 

DF975 
"-___ __.----- DG975 ------r----~ AP001 

DF975 DFOO2 
'-___ __.,..----- DG975 '-___ ~----""" DGOO2 

o 0" ! .', 

DFOO8 
DGOOB 

I " Z Register 1 DF974 
L. ___ ~ ____ ..I_ DG974 

I 
X Set OR 2 (CSOO7) 
1 

DFOO3 '"_ ___ ..... ____ DGOO3 

I' Display B I AP011 
"'. ________ ....... AP012 

o 0; 
• 'f o o 

SOR I .... ________ ~ ON001 

Instruction Operation 

IC,LH Compare 

See page 6-100. 

Note: See page 6-000 for. data flow 
bit card locations. 

o o o o 

IC AND LH INSTRUCTION 
OPERATION (PART 1 OF 41 

o 0',,' " 0' t 
" 
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IC and LH Only 

110 

To Next Column 

( 

Instruction 

IC 
LH 

See page 6-100. 

Operation 

Add 
Add 

(- (: 

SAR 

I 

{ 

OF971 
OG971 

X· Set LAR (CS001) 
I 

LAR IOF002 
OG002 L-________ ~ 

SDR IDN001 

! Gate SDR Bits to A 
Bus (C!=003) 

DFOO2 
OG002 

TO + T1 Time Set 
X A-B Reg (CC007) 
I 

DFOOS 
L-__ ....... __ .J DGOOS 

Z Register IDF974 
_ OG974 

L-______ ~I~------~ 

X Set TAR 
I (CS007) 

TAR DF971 
_DG971 

X Gate TAR to Y Bus (CSOO4) 
I 
X Set SAR (CSOO7) 

L-______ ~--------~ 

OF971 
00971 

OF002 
OG002 

{ (- {.-. ( 

--- --- --- - - --- --- --- --- --- --- - ---
IC and LH Only 

1IIIIIIlt~~!1!!~~~~~~!i~~~~~~~1~!!@111 
:~:~:~:2i byte of general register R ~IW 
~@t that is not specified by N ;:.-
~~~~~~~ili is loaded into the SOR. 1~: 
J~::;l This byte is duplicated in ~:~t tit the other byte .of SOR: M 
:~::*~ For an lH instruction, :1':;' 
¥~ the contents of general ~. 
~r~~ register R are loaded into ' 
W~ SDR. (See the description . 
:t~i of the specific instruction.) ~.,. 
~~i~~~l~~~i~~*~~\"tt~"f;~~~~;mm 

p- Storage 

12A 

To Next 
Page 

Instruction 

IC 
LH 

To next 
page. 

Operation 

Cross 
B Reg Direct 

See page 6-100. 

DFOO2 
L-_____ ...... _______ .J DG002 

TO + T1 Time Set 1 A·B Reg (CC007) 

DFOOS 
'--_........,....--_---' DGOOS 

Z Register IOF974 
DG974 

L-______ ~------~ 

X Gate Z Bus to M 
I Bus (CS0051 

X 

I 

SDR 

Set SDR Byte 
(CS007) 

ON001 

Note: See page 6·000 for data flow 
bit card locations. 

DF002 
DG002 

( 

IC AND LH INSTRUCTION 
OPERATION (PART 2 OF 4) .6·300 



() " , 

From Preceding Page --------- ---- ------- ---

12B 

'To Next 
Column 

0 

IC and LH Only 

,The data in the storage 
location addressed by SAR 
is loaded into SDR. The 
addresses in SAR and in the 
ADDRESS/DATA switches 
are compared, and the 
ADDRESS COMPARE light 
comes on if the address 
compare conditions are met. 
(See LOAD/STORE ADDRESS 

~ COMPARE switch on 1-060.1 

L": .' .:~t.%:%%~~.:W@.mmtMi:llmOOlm 
From 
preceding page 

Cf 
X Gate Mem Byte to I M Bus (CSOO61 

X Set SDR Byte I (CSOO71 

SDR DNOO1 

Instruction Operation 

IC Compare 
LH Compare 

See page 6·100. 

Note: If SAR bit 1.7 is on, set SDR 
byte 1 (Condition Set SDR Byte 1, 
CS002). If SAR bit 1.7 is off, set SDR 
byte 0 (Condition Set SDR Byte 0, 
CS002). 

SAR 

X 

DF971 
DG971 

DF975 
DG975 AP001 

X TO + T1 Time Set I A-' R" tCCOO71 
X TO + T1 Time Set I A·B Reg (CC007) 

X Gate Y Bus to I B Reg (CSOO4) 

DFOOB 
DGOOB 

Z Register IDF974 
.DG974 

~-_Ir---""" 

X Set DR 2 (CS007) 

I 
DFOO3 
DGOO3 

X. Gate Di~pl Reg 2 to 
Ind (CUOO1) 

r----.,.....,,...,..,....---.,.....,"AP011 
AP012 

DF002 
DGOO2 

0 0 0 0 :1. ' 0 0 0 0 0 0 0 0 
~ 

,-----~~-- --' ------_.- -~ ---- ------~-

0 

12C 

Ie AND LH INSTRUCTION 
OP.ERATION (PART 30F 4) 

-------------IC and LH Only 

~ The data in SDR is 
loaded in the selected 
byte(s) of general reg
ister R. 

Gate SDR Bits to 
A Bus (CFOO3) 

For an IC instruc· 
tion, A LU does a cross 
operation if the byte 
from storage lin SO R 1 
is riot the same byte 
(0 or 11 as the sel ected 
byte of general reg
ister R. 

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

Instruction Operation 

IC 

LH 

See page 6·100. 

A Reg Direct 
or Cross 
A Reg Direct 

L. 
___ c_an_d_z ___ ...,,1 CZ001 Latches . 

DF975 
DG975 

DF975 
DG975 

DFOOS 
DGOO8 

Z Register 

I 
DF974 
DG974 

X Write LS (CCOO6I 

I 
General Register (R) 

~-------~ 

DF002 
DGOO2 

- --- - - - - - - --- - -.'-
To Next Page 

0 0 ;. ", 

Note: See page 6·000 for data flow 
bit card locations. 

0 '.J! 0) "'- 0 0 :: F,' 
(""\ 0 \..y G " ", 0 i: :\ 

«1\ 
",,-j! 0 rrl\ 

'z.J! 0 0 0 0 
-- --.---~-~- --

6-310 
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From Preceding Page 

IC and LH Only 

Instruction Operation 

IC B Reg Direct 
LH B Reg Direct 

See page 6-100. 
120 

End of Instruction 

(- ( (- (-

DFOO2 
DGOO2 

TO + T1 Time Set i A-B Reg (CCOO71 

DFOO2 
I.-___ ~----....I DGOO2 

DFOO8 
~ ____ ~ __ ~ DGOO8 

Z Register I DF974 
. DG974 

'------"r------' 

X Set TAR (CSOO71 

I 
TAR I DF971 

_ DG971 

'------'r--G-a-te-T-A-R-tO..ly Bus i (CSOO4I 

X Set SAR (CS0071 

I 
SAR 

Note: See page 6-000 for data flow 
bit card locations. 

(- (- ( ( ( (-

IC AND LH INSTRUCTION 
OPERATION (PART 4 OF 4) 

( 

&320 



(~ 
\" Y 

STC Instruction Operation 

TAR is incremented by 2. 
This new address is used 
in the next instruction cycle. 

Constants (+21 --, 

X 

DF975 .... ---"T'"---..... DG975 

TO + T1 Time Set i A-B Reg (CCOO7) 

TAR IDF971 '--__ .....,1_--....... DG971 

X Gate TAR to Y Bus 
• (CS0041 

X . Gate Y Bus to I B Reg (CS0041 

X TO + Tl Time Set I A-B Reg (CCOO7) 

DFOO2 

! Set SAR 

IOOSOD7I 

SAR DF971 DF975 .... ----r---~ DG975 
.... ___ ...... ___ -'" DGOO2 ..... ___ _._----'" DG971 

I1A 

Instruction 

STC 

See page 6-100 

Operation 

Add 

ALU 

DFOO8 ___ ~_ ..... DGOO8 

DF974 ____ ..... ___ ~ DG974 

r----
I 
I 
I 
I 
L.. 

X Write LS (CC006) x Set TAR (CSOO7) 

I I 

General Register liAR 1 ': .:', ... ____ T_A_R ___ ....... DF971 
DG971 

. To Ne~t 
: Column . 

tf') ',-' 0 I, 0 0 
-_._- --- -

TAR is incremented by 
two in ALU. This new 
address is placed in 
TAR and in the IAR . 

0 0 
"-Y 

._--------- ---~. 

0 0. C) 0 V ,~,;, 

. _--_ .. - -----

0 0 0 0 ,,--y 

11B 

To Ne~t 
Page 

0 

STC INSTRUCTION OPERATION 
(PART 1 OF 3) 

. The data in the storage location 
eddressed by SAR is loaded in the 
Op register and in SDR. The 
eddresses in SAR and in the AD
DRESS/DATA switches are compared. 
The ADDRESS COMPARE light 
comes on if the address compare 
conditions are met. (See LOAD/ 
STORE COMPARE switch on 1-460.) 

! Set Op Reg I (CSOO7) 

.JP "" .. _, ...... ! M Bus (CS005) 

I 

;p .... SAR .. 

Op Register I .... _______ --1 DNOOl 

A Bus (CS0041 

DF975 
____ ...,.. ___ ..... DG975 .... ____ -r ___ ~APOO1 

x 
I 

... -------.. 'DE975 
DF975 ----"T'"----'" DG975 

0 0 
.. --------- _ . 

DFOO8 
DGOO8 

ALU 

Z Register I DF974 
----.,.I-----'·DG974 

X Set DR 2 (CSOO71 
I 

DFOO3 .... ---""T"'-----' DGOO3 

Display B I AP011 .... _________ ........ AP012 

0 0 0 \ ":, 0 0 

DFOO2 
DGOO2 

0 
-

X Set SDR Byte I (CSOO71 

SDR I .... ___________ ........J DNOOl 

To next 
page. 

Instruction 

STC 

See page 6-100. 

Operation 

Compare 

Note: See page 6-000 for data flow 
bit card locations. 

() 0 0 ('f~~ 

V "' •... ' 
-------

0 0 A 
~y 

6-330 
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r-' ( (-

From Preceding Page 

I~IV 
!{it¥~f:;~::~:f:i:~;*~~~~i~~*~*~*~~t.~*~%lII~ 

11C fl;t~. The address in SAR if 

~~:if~m~t~~t.~1:i"~1£:fi;*i~fH~$~i~~ 1 :,:" is gated to LAR. '=M, 

" --- --- --- --- --- --- ---

110 

STC Only 

l~i~aT£~il;;~~ii\l~~~;l;t~il~~~l;l~m~lll;~;~~~;I;l~I~~;;r:~~I~l;I;llIII~~~~ 
*il The 0 field (now in SOR} is m 
:~~:, added to general register B by :::::i 
~M ALU. The. result is gated to ::it~ 
,,**:, TAR and IS used as the next:,:}: 
~ storage address. -If general 0 ::::@ 
l:'@ liAR} is specified as B. a con· ,:::t; ':1 stant is used as the base ad- ~# 
:~~: dress. (See the description of iW:: 
J@ the specific instruction.} ::@ 
~l~I~;iI~~jI~~lI~~~~~~If;Ill~I~~~~~~i~~;I~r:~~~~~IiI~;;;lI~~Im@l;;;IiI1I~I11~l~I~;~Il~~~~1~III~1 

Instruction Operation 

STC Add 

See page 6-100. 

From Preceding Page 

~ 
X Gate SOR· Bits to A 

Bus (CFOO3) 

OF975 
OG975 

X TO + T1 Time Set I A-B Reg (CCOO7} 

( 

SAR IOF971 
. OG971 L..------r-I __ ----J 

X Set LAR (CSOOll 

I 

LAR IOF002 
OG002 

~---------~ 

OF 008 
OGooS 

X 

I 

OFOO2 
OGOO2 

TO + T1 Time Set 
A-B Reg (CCOO7} 

OFOO2 
OGOO2. 

Z Register 
OF974 
OG974 

To Next Column 

I 
X 

I 

TAR 

I 

Set TAR 
(CS007} 

OF971 
OG971 

X Gate TAR to Y Bus (CS004} 
I 

X Set SAR (CSO07} 

OF971 
OG971 

--- --- - -'--

(-

STC Only 

p-
12A 

( ( ( 

The byte specified by N is 
duplicated in both bytes 
of SOR. (See the description 
of the instruction for special 
cases.) 

Storage 

To next 
page 

Instruction Operation 

STC Cross 

See page 6-100. 

1;0 Next Page 

( •... ( 

OF002 
OG002 

X TO + T1 Time Set I A-B Reg (CC007) 

B Register 

Z Register 

I 

OFOOB 
OGOOB 

OF974 
OG974 

X Gate Z Bus to M I Bus (CSOO5) 

X Set SOR Byte I (CSOO7) 

L-_______ S_O_R ______ ----II ONOO1 

--- --- --'-

Note: See page 6-000 for data flow 
bit card locations. 

OF002 
OGOO2 

(-

STCINSTRUCTION OPERATION 
(PART 2 OF 3} 6-340 



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

From Preceding Page 

128 

STCOniv 

The byte of the storage location 
that is not specified by the B 
field is placed in the same byte of 
SDR. Bytes 0 and 1 of SDR are 
then stored at the storage address. 
The addresses in SAR and in the 
ADDRESS/DATA switches are 
compared, and the ADDRESS 
COMPARE light comes on if the 
address compare conditions are 
met.ISee LOAD/STORE 
ADDRESS COMPARE switch on 
page 1-060.) 

From 
Preceding Page 

.~ Go~ M~ Bv~" 
I __ M Bus (CSOO5) 

X Set SDR Byte ICSOO71 

I 

SDR 
'-------r----...J DNOO1 

Storage 

To Next Column 

(", () 0 (~: r1J (~ i , \, .. -;';' ""-Y ,,~ V 0 

SAR 

Gate SARto A 
Bus ICSOO4I 

DF971 
DG971 

DF975 __ 
DG975 

APOO1 

TO + T1 Time Set 
X A-B Reg (CCOO71 

I 
TO + T1 ti~ Set i A-B RegiCC0071 

X 

I 
Gate Y Bus to B 
Reg (CSOO4I 

I 

ALU 

DFOO2 
DGOO2 

Instruction Operation 

>PFOO8 STC B Reg Direct 
DGOOS 

-Z Registe_r 

I 

See page 6-100. 

DF974 
DG974 

X Set DR2 (CS0071 

I 
DF003 
DGOO3 

X Gate Displ Reg 2 to 
lind (CU0011 

L-___ D_iS_PI_a_y_B_<_' --""-' ~..-,Jr~~~~ ~ 

12C .-

120 

End of 
Instr_uction 

~ .. """" 0 ' , 
\",-y o 0,1', 0-: 

, , , o 

No Action 

STC Only 

The address of the 
nextii'lstruction is 
loaded into TAR from 
IAR. 

Instruction Operation 

STH B Reg Direct 

See page 6-100. 

--- --.- --- - - ---

n 
''''-J) 

Note: See page 6-000 for data flow 
bit card locations. 

('1\ 
: :.:J 
"'-J 

General Register liAR) 
DFOO2 
DG002 

I 
X 

I 
TO + T1 Time Set 
A-B Reg (CC0071 

Z Register 

B Register 

DF008 
DG008 

DF974 
DG974 

I 
DF971 

, TAR _ DG971 

I 

DF002 
DG002 

X Gate TAR to Y Bus (CS004) 
I 

X Set SAR lCSOO71 

I
', IDF971 

SAR DG971 ~ _______ --...J 

o 

'STC INSTRUCTION OPERATION 
, (PART 3 OF 3) 

o ~ 
\"j;' 
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STH Instruction Operation 

Constants (+2) ---, 

X 

DF975 
~ ______ -r ______ --JDG975 

X TO + Tl Time Set I A-B Reg (CCOO7) 

DF975 

(- - ( ( ( 

TAR IDF971 
~ ___ ...., ______ 06971 

I 
X 

• 

DFOO2 

Gate TAR to Y Bus 
(CS004) 

! SetSAR I 'C5007I 

SAR 

{ 

..... ___ ~----....J DG975 
..... ___ -, ____ .. 00002 DF971 ..... ----~-r----.. DG971 

11A 

Instruction Operation 

5TH Add 

See page 6-100 

ALU 

DFOOB 
~ ____ ~ __ ~DGOOB 

Di=974 ..... ___ ~---_....J DG974 

r---
I 
I , 
I 
I.-

X Write LS (CC006) X Set TAR (CS007) 

To Next Column 

I 

General Register liAR) 

DFOO2 
DGOO2 

TAR is incremented by 
two in ALU. This new 
address is placed in 
TAR and in the IAR. 

I 

TAR DF971 
DG971 

118 

( ( (

t'" 

", 
( (-

-,-- ---
.... :. 

'The data tF!' the storage location :1: ~ 
addressed b,. SAR is lqadecl in the ' .. 
Op regiSter and in SDA. The ~:. 
addresses in 5AR and in the AD- ,'k; 

: DRESS1DATAswitchesarecompared·:1 I 

.;:p 0. .. """,,,y By .... ! M Bus (CS005) 

I , The ADDRESS COMPARE light ,it. 
: comes on, it the address compare :ii 
~ conditions are met. (See LOADI ,~* m STORE COMPARE switch on 1'()60.) 'ij:~ 

#}lW&*$..Uf.~w..w3%fWjW:iE 

;p """ SAA •• 
A Bus (CSOO4) 

DF975 
..... ___ -, ____ .... DG975 

DF975 

~-------r-------""" DG975 

X Set Op Reg I (CS007) 

Op Register I '--________ ..1 DNOOI 

..... ___ --r ____ ... APOO1 

DF002 '------r------ DGOO2 

DF008 
DGOOB 

Z Register I DF974 
'------.,jr------"". DG974 

X Set DR 2 (CSOO7) 
I 

DFOO3 ..... ______ ...,.. _____ ~ DGOO3 

Display B I AP011 
~ ________ --J. AP012 

X Set SDR Byte I (CSOO7) 

SDR I 
~ ________ ~DNOOI 

To next 
page. 

Instruction 

5TH 

See page 6·100. 

Operation 

Compare 

Nota: See page 6-000 for data flow 
bit card locations. 

To Next Page 

8TH lN8TRUCTION OPERATION 
(PART 1 OF 3) 6-360 



"..-", 
\"-.) 

From Preceding Page 

• 5TH Only ---

11C • 5TH Only 

110 

I nstructiori 

5TH 

See page 6-100. 

To Nelli' Column 

() c"~ .n: (, jJ "" .. , , '",Y 

Operation 

Add 

("-"\ 
",-,f 

No Action 

From Preceding Page 

(\ 
\,.~,,;.J 

? G ... SOR B;. " A 
Bus (CFOO3) 

x 
I 

n\ 
\ ". j;J ',.c' 

DF002 DF975 
DG975 '--___ --,_---...... DG002 

TO + Tl Time Set 
A-B Reg (CC007) x 

I 
TO + Tl Time Set 
A-B Reg (CC007) 

DF002 '------r----.... DG002 

DF008 
DG008 

I DF974 
L-,.;.-.--T'I-----'- DG974 

X Set TAR 

Z Register 

I (CS007) 

I DE971 
DF971 

'------,r__---...- DG971 .. l Gate TAR to Y Bus 

TAR 

f"=-"\ 
" ) 
"-,"--.j/ 

I ICS0Ci41 

DF971 
DG971 

() (~''') 
'-./ 

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

5TH Only 

12A 

To Next 
Page 

A 
( ) 
~)!~ 

fr- Storage 

To next 
page 

Instruction Operation 

STH B Reg Direct 

See page 6-100. 

Note: See page 6-000 for data flow 
bit card locations. 

,.<"""\, f<" /,'-'""")\ 0 .A, (J I~) ~,y~: \y 

DF002 
DG002 

TO + T1 Time Set 
X A-B Reg (CC007) 

I 

ALU 

B Register 

DFOOS 
00008 

;;;;;;;;~~;;;;;; .. DF974 

L _----,r-----.... I DG974 
Z Register _ 

I Gate Z Bus to M 
X Bus (CC005) 

Set SDR Byte 
(CS007) 

... I ____ SD_R ____ ... I ONool 

/) r" 0 1 .. ) 
'--" \,,-/' ",y 

DF002 
DG002 

STH INSTRUCTION OPERATION 
(PART20F 3) 

",,\ U 

6·370 

(ll 
\"Y 



(

C. __ _ 

\ (,' 

From Preceding Page 

5TH Only 

From 
Preceding Page 

~ 
X Gate Mem Byte I to M Bus (CS005) 

X Set SDR Byte (CS007) 

( 

SAR 
DF971 
DG971 

X Gate SAR to 
A Bus (CS004) 

DF975 
DG975 

X TO + Tl Time Set I A-B Rllg (CSOO7) 

( ( ( 

APOOl 

X 

I . Gate Y Bus to 
fB Reg (CS004) 

DNool 

J28 
JL_. ___ A_._R...,e .... 91_·s_te_r __ ---Il g~~~; DF002 

DG002 

Storage 

Instr ... ction Operation 

5TH Compare 

See page 6-100. 

To Next Column 

ALU 

'--___ ----I 

Z Register 

DF008 
DG008 

IDF974 
_ DG974 '-------t"'I---"" 

X Set DR2 (CS007) 

I 
OF003 
DG003 

X Gate Displ Reg 2 to 
Ind (CUOO1) 

I IAPOll 
Display B _ AP012 

( 

12C 

120 

( ( (-

No Action 

3TH Only 

~fjf~!~$ft~r.§~if:~W{f]kzt}fi]~*I{~gff~fl~f!k1#.~fft§i~ 

%f~ ~~~r~~~~~si:ro!.";e~ext f,l~ 
.... into TAR from IAR. nil 

... 1f!fktff¥tf:%I¥t:i~~f!fk1#:£#.f$k?~$ffk~#!f!f~~~~1~ 

Instruction 

5TH 

See page 6-100. 

( 

. 

Operation 

B Reg Direct 

End of Instruction 

Note: Seepage 6-000 for data flow 
bit card locations_ 

( 

I 

I 

(' ( 

DF002 
..... ___ ~ ___ --' DG002 

ALU 

TO + T1 Time Set r A-B Reg (CC007) 

B Register 

DFOO8 
DG008 

DF002 
DG002 

Z-Register 
DF974 
DG974 

TAR 

I 

IDF971 
DG971 

X Gate TAR to Y Bus (C5004) 

I 
X 

I 
Set SAR (C5007) 

5AR 1 DF971 
DG971 

(- (-

- ---

STH INSTRUCTION OPERATION 
(PART 30F 3) 

( 

6-380 



Lpad I nstruction Operation 

::., ...... . 

TAR is incremented by 2. 
This new address is used 
in the next instruction cycle. 

a'lW!OOmmiilm~::'ia1l:':' .::':'::"'«<0'. 

Constants (+2) -, 

X 

DF975 
"-___ "'T"" ___ --'DG975 

TO + 1'1 Time Set 
;A~B Reg (CC007) 

. ' .. r_·._':_·· _'_' _" ·_'_T.."A_.R_·;:·_'·· __ ... I g~~~~ 
I 
X 

• I X Gattt.)' fiJ.lSto , . I B .Re9 (CSOO4) 

X TO + T1 Time Set I A-B Re9 (CC007) 

Gate TAR to Y Bus 
(CSOO4) 

! Set SAR I .e50071 

OF002 SAR DF971 DF975 
"----"'T""-----' DG975 

"-___ ..,...,..-;. __ --' DaOO2: ..... ___ ..,.. ____ ~ DG971 

·.11A 

Instruction 

See page 6-100 

ALU 
Operation 

X Write LS (CCP06) 

I 

DF002 
DG002 

TAR is incremented by 
two in ALU. This new 
address is placed in 
TAR and in the IAR. 

r----
I 
I 
I 
I 
~< 

X Set TAR (CSOO7) 

I 

TAR DF971 
DG971 

:~ 

:'11B 

The data ill the sto.rage location 
addressed by.SAR is. loaded in the 
Op register arid iii SDR, The 
addrttSSes in SAR and in the AD
DRESS/DATA switchttS are compared. 
The ADDRESS COMPARE li9ht 
'comes on if the addrttSs compare 
conditions aremet.(Stte LOADI 
STORE COMPARE switch on 1-060.1 

ro. •••• ~.y ......... . 

" 

I X Set Op Reg I (CS007) 

LOAD INSTRUCTION OPERATION 
(PART 1 OF 4) " 

,J( """ "'~,y By .. I. 
~ M Bus (CS005) 

~ Set SDR Byte I (CSOO7) 

;p ""'SAR" 

Op,R. ,eg,. is, t.er.. .' .• J..., .,. . SDR I DNOO1 L..-_______ .. _.:: .... ): bNoOl" ..... _______ ....... _ 

A Bus (CS004) 

DF975 ____ .....,. ____ ... DG975 

X 
I 

A Register IDF975 ____ .....,. ____ ... _ DG975 

Z Register 

I 

" .' 

I DF974 
DG974 

X Set DR 2 (CSOO7) 
I 

DFOO3 
"-___ ...,.. ___ ..... DG003 

Display B I AP011 ________ --'. AP012 

:'~., 

.. ,q 

Instruction 

Load 

See page 6-100. 

ALU 
Operation 

Compare 

"Iote: See page 6-000 for data flow 
bit card locations. 

';To Next Page 

': .. 
-~-------------~ 

To NeXt 
COlumn 

r-~ 

\ij! 
.t""""', 

:", ,) ".-", 
: 
' . .if 

F'~~ r..., ""~, " ~''''".. 
: . : 
\v,",~y' '_ . .J1 .-,"", 

{'''I "., ......... ,,...,..,,\ 
( ) 1 

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

,......~. 
' .~ f'-~ 

~. "'".--~"' 

.(,..,-~ 

\.jJ 1""" J 
(....--.., •. ! 

\" .;1 

6·390 



( ..... . 
.. ( 

From Preceding Page 

11C 

Load Only 

Load Only 

The 0 field (now in SDRI is 
added to general register B 
by ALU. The result is gated to 
TAR and is used as the next 
storage address. If general 
register 0 OAR I is specified 
by the B field, a constant 
is used as the base address. 
(See the description of this 
instruction. I 

~ _______ SD~R _______ :J~DNOOl 
I 
X 

DF975 
DG975 

X TO + Tl Time Set I A-B Reg (CC0071 

A Register IDF975 
DG975 

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

Instruction 0 peration 

( 

SAR IDF971 
.DG971 

~ ______ ~I ______ -J 

X Set LAR (CSOO1I 
I 

LAR IDFOO2 
DGOO2 

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

DF002 
DG002 

X TO + Tl Time Set I A-B Reg (CC0071 

DF002 
DG002 

110 
Load Add 

DF008 
DG008 

See Page 6-100, 

To Next Column 

Z Register I PF974 
_ DG974 

~--'--"""'I--,-_--J 

X Set TAR I ICS0071 

TARlg~~;~ . 
I 
X Gate TAR to Y Bus (CSOO41 

I 
X Set SAR (CS0071 
I 

DF971 
DG971 

( 

1-t-;;;;O;;" -

12A The address in SAR 
is used to address 
storage. 

Load Only 

~ 
{:E:: the ADDRESS COMPARE ::E:E:E: 

~ 
12B 0' 

X Gate Mem Byte to MBus (CS0051 
I 
X Set SDR Byte 
I (CS007) 

1..-_______ SD_ R ________ .....IIDNOOl 

(-- (-

C0- -- -.J Storage r Byte ;11.. _________ __' 

,;cs-
f{? 

X Gate SAR To A Bus 
(CSOQ4) 

APOOl 

DF975 
DG975 X TO + T1 Time Set I A-B Reg (CC0071 

X TO + Tl Time Set 
I A-B Reg (CC0071 

X Gate Y Bus to B I Reg (CS0041 

DF-008, 

..... ----r----' DG008 

Instruction 

ST 

See Page 6-100. 

I IDF974 
Z Register DG974 

~-' --------~------~ . 

X Set DR 2 (CS0071 . 

I 
DF003 

1..-________ ~--------'DG003 

X Gate Displ Reg 2 
to Ind. (CU0011 

AP011 
Display B AP012 

DF002 
DG002 

Operation 

Add 

-'---- --- --- -- --- -- --- ---- .,....,...-- ----- ---- ----- ---- ---- ---
To Next Page 

Note: See page 6-000 for data flow 
bit card locations. 

LOAD INSTRUCTIPN OPERATION 
(PART 2 OF 4) 6-400 



0 

From Preceding Page 

• 12C Load Only 

t __ 
Load Only 

No Action 

The address in TAR 
is incremented by 
2. 

Constant (+2)---, 

X 

DF975 
DG975 

I DF971 
TAR .DG971 

I 
X Gate TAR to Y Bus (CSOO4) 

TO + T1 Time Set r A·B R .. (CCOO') 

I 
X Gate Y Bus to B Reg (CSOO4) 

I TO + Tl Time Set i A·B Reg (CC007) 

12D 

To Next Column 

0 0 

Instruction Operation 

LOC'd Add 

See page 6·100. 

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

DFOOS 
DGOOS 

Z Register IDF974 
.DG974 

1..---""""""'1----' 
X Set TAR 
I (CS007) 

TAR 1',DF971 
'--___ --.. ______ ..... DG971 

I 
X Gate TAR to Y Bus (CS004) 

I 
X 
I 

Set SAR (CS007) 

DF971 
DG971 

DF002 
DGOO2 

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

0 0 0 0 0 c ". 0 0 0 0 0 0 0 
----------- -_._-_._---_ .. ." ---- ._----

LOAD INSTRUCTION OPERATION 
(PART 30F 4) . 

I ~O"-IY---
The address in SAR 
is used to address 

p---1L-__ St_ora_ge_---J 

IJA 

l 

13B 

storage. 

Load Only 

lli"~~~[ijOOft,~r*~li~~lW;i:I::~~~··· ~::~~ 
e data in bytes 0 and 1 

of the addressed storage 

Bytes 0 and 1 

.fl. Gate SAR To A Bus 
(CS004) 

DF975 ~: location is loaded into bytes 
o and 1 of SDR. The 
addresses in SAR and in the : .. ,., 
ADDRESS/DATA switches are m 
compared, and the ADDRESS :~::::::: 

L.-___ ~------' DG975 L-------r--__ ....J APOOl 

X TO + Tl Time Set 

COMPARE light comes on if .... 
the address compare conditions 
are met. (See LOAD/STORE 
ADDRESS COMPARE switch 
on 1-060.1 

mOO;i100m_ljl1fij;~~;;~~~ij\ i~l~Wi~~!i 

1 .... M.m By .. " M Boo I (CS005) 

X Set SDR Byte (CSOO7) 
I 

SDR 

DNOOl 

X TO + Tl Time Set I A·B Reg (CC007) 
I A·B Reg (CC007) 

X Gate Y Bus to B 
I Reg (CSOQ4) 

~-----,-------...I 

DF002 
DG002 

Instruction Operation 

L-__ -.-__ -' DF008 
DG008 

Load Compare 

Z Register " DF974 
'--___ -... ____ .J. DG974 

I 
X Set DR 2 (CSOO7) 

I 
DF003 

DG003 

X Gate Displ Reg 2 
I' to Ind. (CUOO1) 

I APOll 
Display B . AP012 

See page 6·100. 

To Next Page 

0 ' ~ ., 0 0 .. ' 

Note: See page 6-000 for data flow 
bit card locations. 

0 0 0 0 ., 0 ','. 0 0 0 0 0 0 
-------------- ------ -----

0 0 0 

6-410 
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- - ~-----
Load Only 

13C 

Instruction Operation 

Load A Reg Direct 

See 
page 6-100. 

(~ 

---------------------
~ _______ STD-R------~I DN001 

I 

CandZ 
Latches 

X 

X 

I 

CZOOl 

DF975 
DG975 

TO + T1 Time Set 
A-B Reg ICCO07) 

DF975 
DG975 

DF008 
DG008 

Z Aegister 

I 

DF974 
DG974 

X Write LS (CC0061 
I 

General Register (AI 

DE002 
DF002 
DG002 

------------To Next Column 

f ( 

Load Only 

130 

~iEi~lllW1"iOOThi%1.m~ 
:'::::"~ :t\ m. The address in IAR i:~ 
fj is loaded into TAA Ml 
~~: so the next @ 
:~i~ i nstructi on can ~:.~ 
~~; be addressed. f~ 

IIDlillitii1W4tmtmml 

End of 
Instruction 

( ... 

DF008 
DG008 

X Set TAR (CS007) 

I 

TAR DF971 
DG971 

L Gate TAR to Y Bus I (CS004) 

X Set SAR (CC007) 
I 

SAR 
DF971 
DG971 

Note: See page 6-000 for data flow 
bit card locations. 

x 
I 

DF002 
DG002 

TO + T1 Time Set 
A-B Reg (CC007) 

DF002 
DG002 

Instruction 

Load 

Operation 

B Reg Direct 

See page 6-100. 

DF974 
DG974 

X Write LS (CC006) 
I 

General Register liAR) DF002 
DG002 

LOAD INSTAUCTION OPERATION 
(PART 4 OF 4) 6-420 

( 



0 

Store Instruction Operation 

TAR is incremented by 2. 
This new address is used : 
in the next instruction ,cycle. : 

Constants (+2) --, 

X 

DF975 
'-_____ ---..... DG975 

TO + T1 Time Set i A-B Reg (CC001) 

... -------.. DE915 

The address exception checks made during each Instruction 
cycle are not shown. See ALD pages CM002 and CM003. 

TAR I DF911 
..... ___ ,----. DG911 

X Gate TAR to Y Bus 
• (CS004) 

X Gate Y Bus to I B Reg (CS004) 

X TO + T1 Time Set I A-B Reg (CC001) 

! Set SAR I ICSOO71 

DF915 DF002 SAR DF911 
'-___ .... ___ ...... DG915 L-___ ...,... ___ ~ DG002 ..... ----r----'" DG971 

11A 
r----

Instruction 

Store 

See page 6-100 

ALU 
Operation 

Add 

This gate is blocked r 
during the first store . 
instruction,of a pro- '\ 
gram level 1 interrupt. '.V&, 
(See page 6-270.) i 

ALU 

DF008 
..... --.... --..... DG008 

DF974 
..... ___ --. _____ DG974 

I 
I 
I 
I 

Write LS (CC006) x Set TAR (CS007) 

I 

General Register (IAR) ... ···:,1 .. ____ T_A_R ___ -""" DF971 
DG971 

To Next 
Column 

TAR is incremented by 
two in ALU. This new 
address is placed in 
TAR and in the IAR. 

0 0 0 f') 
0 0 0 0 0 0 0 ' '. 

,.r~ 
\Y 0 ~. 

~ 
V 0 " : 

118 

'To Next 
)Iage 

0 ., , 

STORE U'!STRUCTION OPERATION 
(PART 1 OF4) 

'The data in the storage locetion 
addressed by SAR is loaded in the 
Op regilter and in SDR. The 
addresses in SAR and in the AD-
DR ESS/DA T A switches are compared. 
The ADDRESS COMPARE light 
comes on if the address compare 
conditions are met. (See LOADI 
STORE COMPARE switch on 1'()60.) 

.;p G ... M,mMY By .. " 
~ M Bus (CSOO5) 

1 Set SDR Byte I (CSOO1) 
1 Set Op Reg I (CS007) 

0 

k "'". SAR " 

Op Register I ..... ________ -' DN001 

A Bus (CS004) 

DF975 
..... ____ ----...... DG915 L-___ -r ___ -....I APOO1 

DF975 

X 
I 

B Register ..... ____ --. _____ DG975 IDF002 

..... _---~-------...... DG002 

Z Register 

I 

DFOOS 
DGOOS 

DF974 
DG974 

X Set DR 2 (CSOo7) 
I 

DF003 
L-----r-----' DG003 

Display B I AP011 
L-_______________ -'. AP012 

Note: See page 6-000 for data flow 
bit card locations. 

SDR I ..... _______ ---' DN001 

To next 
page. 

Instruction 

Store 

See page 6-100. 

ALU 
Operation 

Compare 

0 0 0 0 0 0 0 0 0 0 f) 0 ,";. ; V "l 0 "'"'l1 U 

6-430 
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(0 

From Preceding Page 

1_-- --- --- --- --- --- --- --- - --- --- --- --- -- --
Sw<' O"~@~~mR~i 

""'" The address in SAR ~ 
I OF971 SAR 

OG971 

I 
11C 1&1=~;~;il\Wt' 

110 

Store Only 

. The 0 field (now in SOR) 
~iS added to general 
mJregister B by the ALU. The 
~result is gated to TAR 
.l:)and is used as the next 
m:~ storage address. I f general 
¥hegister 0 liAR) is B. a 
it:::>. constant is used as the m base address. (See the 
:~:::. description of the 

instruction.) 

From Preceding Page 

~G. SORB.··· 
X ate Its to A 

Bus (CF003) 

OE975 
OG975 

X Set LAR (CS001) 

I 

LAR IOF002 
OG002 

-- --

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

OF002 
OG002 

Instruction Operation 

ST Add 

See page 6-100. 

X TO + T1 Time Set 
I A-B Reg (CC007). 

X 

I 

OF002 
...... ____ ...... ______ ~ OG002 

J 

0[:008 
~ __ r-_~OGOO8 

Z Register 

X Set TAR 
(CS007) 

1 

TAR 

OF974 
OG974 

I OF971 
L-________ ~I--------~. OG971 

X Gate TAR to Y Bus (CSOQ4) 
I 
X Set SAR (CS007) 
1 

OF971 

~----r-----I OG971 

~--~--- -------~ 
To Next Column 

co ( 

Store Only 

12A 

To Next 
Page 

.... , 

The data in 
general register 
R is loaded in the 
SOR. See the 
description of 
the store instruc-
tion for infor-
mation on what 
happens .if R is 
the IAR. 

p- -1L..-_St_orage_----J 

Instruction Operation 

ST B Reg Direct 

See page 6-100. 

Note: See page 6-000 for data flow 
bit card locations. 

( 

OF002 
OG002 

( ( 

TO + T1 Time Set 1 A-B Reg (CC007) 

B Register 

OF008 
~ ____ ...... ____ ....I OG008 

Z Register IOF974 
. OG974 

~---r-I ~---' 

BV~~ 
To page 
6-460 

X.~t SOft Byte (CSOO7) 

I 

SOR ON001 

T'M.'"", 
. To Next 

Page 

OF002 
DG002 

STORE INSTRUCTION OPERATION 
(PART 2 OF 4) 

( ( 
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o 

From Preceding Page 

stOie'OnlY -
~~f.$til~t:f~Bli~~l.fj~~~~l~~l~~~~~gj.~~~*~~~f~f:;;lm~;lfu~f:~~~1l~l~ 
"m Bytes 0 and 1 of the SDR are l*,:::~ 

placed in storage. The addresses %$. 
in the SAR and in the ADDRESS/DATA lMl 
switches are compared, and the ~@ 
ADDRESS COMPARE light comes t$l 
on if the address compare conditions :::@ 
are met. (See LOAD/STORE ADDRESS Ji 
COMPARE switch on 1-060.)W 

imMmt'ffiM~~mt.~ .~.~:;i~~~!i:'I~~r:~;mftf:il~~~~Jj~;fi§i1i 

From Preceding Page r-

I 
I 
I 

L... ___ S_t_o_ra_g_e ___ ...... r - _J 

128 

,.--12C Store Only 

J--
To Next Column 

o 

Instruction Operation 

ST Compare 

See page 6-100. 

---------

-------

C~ j) 00 o o 

x 

DF971 
DG971 

APOOl 

I TO + T1 Time Set 
A-B Reg (CC007) 

x Gate Y Bus to B 
I Reg (CSOO4) 

Z Register 

I 

DF974 
DG974 

X Set DR 2 (CS007) 

I fIII-------. DFOO3 
DGOOO 

X Gate Displ Reg 2 
I to Ind. (CUOO1) 

'IAP011 Display B '--_______ ...... AP01.2 

....... ----
No Action 

--_ ......... --

Store Only 

120 

• 13A 

1_ 
To Next Page 

o 0' o o o o 00 o 

Constant (-2) --, 

X 

DF975 
DG975 

TAR 

STORE INSTRUCTION OPERATION 
(PART30F 4) 

I DF971 
. DG971 

~------~I------~ 

X Gate TAR to Y Bus (CS004) 
I 
X Gate Y Bus to B Reg (CS004) 

TO + T1 Time Set r A-B Reg (CC007) 
I 
X 

I 
TO + T1 Time Set 
A-B Reg (CC007) 

Instruction Operation 

ST Subtract 

See page 6-100_ 

The address in the SAR 
is used to address 

. storage. 

Note: See page 6-000 for data flow 
bit card locations. 

o ',~ .- , 0", 0'" 
,. : o 

')I-----(OFOoa 

,-

DGOOB 

IDF974 
Z Register _ OG974 

I Set TAR. X t (CSOO7) 

IDF971 TAR _ DG971 

I 
X Gate TAR to Y Bus (CS004) 

I 

DF971 
DG971 

I 
I To Neit Page 

-t--
I 
~ 11.., ____ S_t_or_a_ge ___ .... 

o o 

DF002 
DGOO2 

o 0·" 
" 

6-450 

o c 



(~ (~ ( 

From Preceding Page 

13B 

Store Only 

2iftMfl&ffiUiWJ@iU6ll 
Byte X of SDR is stored in ::~.% 
the storage location :~f¥ 
addressed by the SAR The ~t' 

~:~$~~ addresses in the SAR and in rlw 
:M:.; the ADDRESS/DATA switches ~., .: 
t¥ are compared, and the ADDRESS (t1~ 
Mt COMPARE light comes on if*~ 
t# the a~dress compareH~t 
:::::~:~: conditions are met (See i::~:~:::: 
~iM LOAD/STORE ADDRESS lM 
]1 COMPARE switch on 1-060.1 @i 
lI~~~~~1~1~I~~~;~~~i~1i~~*~~i~Bt.i~~t1*W11*1~{@i~t1~1 

From Page 6-440 

A 

Byte X 

(~ 

From Preceding Page 

r----i 
I X Gate SAR To A Bus I (CS004) 

I 
I 
I 
I 
I 
I 
I 

DF975 
DG975 

X TO + T1 Time Set I A-B Reg (CC007) 

( ( 

APool 

X TO + T1 Time Set 

I 
A-B Reg (CC007) 

X Gate Y Bus to B 

I Reg (CS004) 

DF002 
DGOO2 

'--___ S_t_or_ag_e.......;.. __ ...J~-J 
.--------r------~ 

Instruction Operation 

ST Compare 

See page 6-100. 

To Next Column 

Z Register 

DF008 
DG008 

DF974 
DG974 

X Set DR 2 (CS007) 

I 
DFOO3 
DG003 

X Gate Displ Reg 2 
to Ind. (CU001) 

APOll 
AP012 

• 13C 

+ 

130 

End of 
Instruction 

( 

Store Onlv 

No Action 

Store Only 

Instruction Operation 

ST B Reg Direct 

See page 6-100. 

Force interrupt 
address X'0012' 
during program 
level 1 interrupt 
(CS004) see page 
6-270. 

{ 

X Set TAR (CS007) 
I 

DF971 
TAR DG971 

SAR 

Gate TAR to Y Bus 
(CS004) 

Set SAR (CS007) 

DF971 
DG971 

Note: See page 6-000 for data flow 
bit card locations. 

( (~ 

DF002 
DG002 

X TO + T1 Time Set I A-B Reg (CC007) 

B Register 

DF008 
DG008 

DF974 
DG974 

DF002 
DG002 

( 

X Write LS (CC006) 

DF002 

( 

General Register OAR) DG002 

STORE INSTRUCTION OPERATION 
(PART40F4) 

( 

6·460 
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REGISTER AND STORAGE WITH ADDITION (RSA) INSTRUCTIONS 
The eeu takes an 11 and an 12 cycle to execute either the 'insert character and count' 
or 'store character and count' instructions. 

For the 'leT' and 'STeT' instructions, the general register designated by the R field in 
the instruction must be an odd-numbered register; therefore, the general register = 
(2xR) +1. 

lnsert Character and Count (lCT) 

o 1-3 4 5-6 7 8 9 10 11 12 13 14 15 

!,OIBloIR N o 10 10 I 1 I 0 I 0 o o 

The B field specifies a general register in the active group. The register contains an 
address (effective address) that is used to address storage. The content ofthe register 
specified by B is incremented by 1 after the effective address has been obtained. The 
byte at the effective address is placed in byte 0 (N=O) or byte 1 (N=l) of the general 
register designated by theR field. The register specified by R must be an odd-numbered 
register. Register 0 should not normally be specified in the B field ~ecause it contains 
the instruction address. 

The 'e' and 'Z' latches are not changed. 

Note: If the registers specified by 8 and R are the same, the contents of byte 1 of the 
register is incremented before the 8-bit character is inserted. If N= 1, the inserted char
acter then overlays byte 1 of the same register, and the previous incrementing has no 
significance. If N=O, the character is inserted into byte 0 of the register, and byte 1 
contains the original value plus 1. 

Store Character and Count (STCT) 

o 1-3 4 5-6 7 8 9 10 11 12 13 14 15 

o I B I 0 I R N I 01 0 I 0 I 0 
The B field specifies a general register in the active group. This register contains an 
address (effective address) that is used to select a storage location. The content of the 
register specified by B is incremented by 1. Byte 0 (N=O) or byte 1 (N=l) of the general 
register specified by R is then stored at the effective address. The register specified by 
R must be an odd-numbered register. Registllr 0 should not be specified by the B field 
because it contains the instruction address. 

The 'e' and 'Z' latches are not changed. 

o o o 
\ .1 

"-.Y o 00 

REGISTER AND STORAGE WITH 
. ADDITION (RSA) INSTRUCTIONS 6-470 

(~ 
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leT Instruction Operation 

11A 

Constants (+2) ---, 

X 

DF975 
'-----r---.....I DG975 

TO + T1 Time Set i A-B Reg (CCOO7) 

TAR IDF971 ____ --./1"'""" ___ ...... DG971 

X Gate TAR to Y Bus 
• (CSOO4) 

X Gate Y Bus to I B Reg (CS004) 

X TO + T1 Time Set I A-B Reg (CCOO7) 

DF002 

! Set SAR 

I lC50071 

SAR DF975 
'--___ .,.... ___ ...... DG975 ____ ...,.. ___ --' DG002 '"_ ___ ...... ____ ... 

Instruction Operation 

ICT Add 

See page 6-100 

ALU 

DFOOS 
'--__ ...-_ ...... DGOOS 

DF974 ____ ........ ____ ..... DG974 

r----
I , 
I 
I 
'--

X Write LS (CC006) X Set TAR (CS007) 

I 

General Register liAR) 

DE002 
DF002. 
DG002.,::,'· .( 

TAR is incremented by 
two in ALU. This new 
address is placed in 
TAR and in the IAR. 

I 

TAR DF971 
DG971 

DF971 
DG971 

( 

~.-----
To Next 
Column 

11B 

To. Next 
Page 

( ( ( ( { (-' 

I 

-JP .... - By .. '" ! M Bus (CSOO5) 

I X Set Op Reg I (CSOO7) 

;p Go<e SAR" 

Op Register I _________ .... DNOOl 

A Bus (CS004) 

DF975 ____ ....., ____ ..... DG975 ____ ~----.... APOOl 

DF975 ____ ...,.. ___ ...... DG975 

DF008 
DG008 

Z Register 

I 
DF974 
DG974 

X Set DR 2 (CSOO7) 
I 

DF003 
'"_ ___ ...,.. ___ --' DGOO3 

Display B I AP011 
________ ............. AP012 

DF002 
DGOO2 

X Set SDR Byte I (CSOO7) 

SDR I _________ .... DNOO1 

Instruction Operation 

ICT Compare 

See page 6·100. 

Note: See page 6-000 for data flow 
bit card locations. 

leT INSTRU(;TION OPERATION 
(PART 1 OF 4) 

c 
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From Preceding Page ---
ICTOnly 

~'C::::"' .. ; ....... ~, 
address in LAR. ~llil 

• Places the address from General lfJ 
Register (B) into SAR. :::: ... ~ 

..• : ...•. 

Instruction Operation 

ICT B Reg Direct 

See page 6·100. 
11C 

X 

I 

DF974 
DG974 

I DF974 
Z Register DG974 

.I 
X Set TAR (CSO07) 
I 

I DF971 
TAR .DG971 

I 

DFOO2 
DGOO2 

DF002 
DG002 

X Gate TAR to Y Bus (CSOO4) 
I 
X Set SAR (CS007) 
I 

SAR IDF971 DG971 
~------------~ 

To Next Column 

0 () 0 0 0 0 () rt) (~ 0 0 '"'- " ' "l, " . \..y 
-_ ....... __ . -------.----~--------"--.-.-~------.------- .... -

SAR 

I 

IDF971 
DG971 

X Set lAR (CSOO1) 

I 

LAR IDF002 
DG002 

/) () 0 () c- ~~ 
'-- ' ",,--J- "'-

ICTOnly 

*~ 110 time: .'§(., .... ill. I ncrements the contents 
il .. of General Regi~ .. r B by 1. 

X 

I 

110 

Instruction Operation 

ICT Add 

See page 6·100 . 

To Next Page 

DF975 
DG975 

DF974 
00974 

X 

I 

IDF974 
Z Register • DG974 , 

X Write lS (CCOO6) 

I 

General Register (B) 
DF002 
DG002 

Note: See page 6-000 for data flow 
bit card locations. 

A 0 ~ 0 0 () () 0 (11 0 ~jI ~jj "", ' 
,J! '<...j 

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

ICT INSTRUCTION OPERATION 
(PART 2 OF 4) 

DFOO2 
DGOO2 

DFOO2 
DG002 

0 0 () ",y' 

6 .. 490 
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From Preceding Page -- ---
ICTOnly 

12A 

!m 12A time: 
~f:;~:l. Duplicates in· both bytes of ~l~~~1 tr SDR the byte of general ::i: .. ~:::.:::\.;:.; .. '! lM register R not specified by.:.::., 

filIi.4\l~m;l;_%.iwtWwlJ 

I nstructi on Operlltion 

ICT Cross 

See page 6-100. 

~--

__ J 
I 

I 
I 
L_~ ... ____ s_to_rage ____ -J 

(-

DF971 
DG971 

( ( ( { 

ALU 

DF974 
'----roo-----' DG974 

I 
DF974 

Z Register . DG974 

I 
X Gate Z Bus to M Bus 
I. (CSOO5) 

X Set SDR Byte (CSOO7) 
[ 

L-___ S_D_R ___ ---" DNOO1 

DFOO2 
DG002 

DF002 
DG002 

~ ..• 

" 

. Op. Reg. bit 0.7 

( 

. ON Cross Hi to Lo 
OFF Cross Lo to Hi 

-- -- -- -- --- -- -- --- -- -- -- -- --
To Next Column 

( 

ICTOnly 

12B 

To Next Page 

(- (- (- (-

SAR IDF971 

L-___ ~---~. DG971 r---------~ 

Instruction 

ICT Compare 4 See page 6-100. 

X Gate Mem Byte to M I Bus (CSOO5) 

X Set SDR Byte (CS0071 

1············:·:·:·:·:::::::"i:i:i,:<::*~~iWWNf~ SAR bit 1.7 

DF975 
DG975 

APOO1 

X TO + T1 Time Set 
A-B Reg (CCOO7) 

1 
X 
J 

Gate Y Bus to 
B Reg (CSOO4) 

DF002 
DG002 

DF974 
DG974 

X Set DR 2 (CS007) 

I 
ON Set SDR byte 1 

OFF Set SDR byte 0 ... ------- DFOO3 

To Next Page 

DG003 

X Gate Displ Reg 2 to Ind (CUOO1) 

I AP011 

.1 AP012 
Display B L-______ ~ 

Note: See page 6-000 for data flow 
bit card locations. 

ICT INSTRUCTION OPERATION 
(PART 3 OF 41 

( (-
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From Preceding Page 

ICT Only 

12C 

To Next Column 

,r~ 
"~j} 

Instruction 

ICT 

. See page 6-100. 

Operation 

'Cross or 
A Reg Direct 

*Nota: CrOls Hi to La 
and La to Hi. 

o o 

From Preceding Page 

? G", SDR '''''" A . Bus (CFOO3) 

DE975 
DF975 

~ ______ ~ ________ ~ DG975 

TO + Tl Time Set I A-B Reg ICC007) 

... -------~ DE975 
DF975 

~ ______ ~ ________ ~DG975 

...,.-----(DE974 
DF974 
DG974 

,..-------II1II DE974 
DF974 

~-"'-----r---_.J DG974 

1 w,;~ cs (CC0061 

General Register IR) 
DE002 
DF002 
DG002 

ICT Only 

120 

End of Instruction 

o 

Instruction 

ICT. 

See page 6-100 . 

Operation 
--

B Reg Direct 

: ." . 

General Register (tAR) 

DE002 
DF002 
DG002 

I TO + Tl TIme Set I A-B Reg (CC007) 

)11 _____ 1( DE974 

DF974 
DG974 

. __ 1--------_, DE974 .DF974 
'--___ Z_ .. _A...,er-9_is_te_r _____ .........J. 0<3974 

I 
X .' Set TAR (CS007) 

I 

"; 'IOE971' 
~ ______ ~,T~A~A ____ ~ __ .J, g~~~~ 

Gate TAR to Y Bus 
ICS004) X 

I 
X Set SAR ICS007) 

I 
I DE971 I DF971 

'I... ________ S_A_R ____ -,-__ .J DG971 

DE002 
DF002 
DG002 

Nota: See page 6-000 for data f/o'(V 
bit card locations. 

o o 

leT INSTRUCTION OPERATION 
(PART4 OF 4) 6-510 
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STeT Instruction Operation 

~D~;~~;~;~;~;~~m~*~~~$.f:t;~I~U~~~;~;~~~~~t'~i;;~~~~~~i~~iJt;~~~l~ 
::::::::: TAR IS Incremented by 2. ::::::::: 

11111;:;~~;~;;:~;'~;~;:~;~~;~;;:;~;~;~~~;:~~~~ljlll 
Constants 1+2) I 

X 

DF975 
'--___ ....,. ____ ~DG975 

X TO + T1 Time Set I A-B Reg ICC007) 

DF975 
'----~r__-----' DG975 

( ( 

X 

I 
X 

I 

( ( 

TAR 

I 
X 

• Gate Y Bus to 
B Reg ICSOO4} 

TO + T1 Time Set 
A-B Reg ICCO(7) 

DFOO2 
OGOO2 

( ( (-- ( 

I DF971 
DG971 

Gate TAR to Y Bus 
ICSOO4) 

I 
X Set SAR 

I 
ICSOO7) 

SAR DF971 '---.;.,;,..;.-r------ DG971 

r ----
11A 

Instruction 

STCT 

See page 6-100 

Operation 

Add 

ALU 

DFOO8 
'----r----J DGOO8 

DF974 
L.....----T"---~ DG974 

I 
I 
I 
I 
L-

X Write LS ICC006) x Set TAR ICSOO7) 

I I 

TAR General Register liAR) .. :::l'i 
~~~~; .. ::::t~lllff?" '-________ -J 

DF971 
DG971 

To Next 
Column 

TAR is incremented by 
two in AlU. This new 
address is placed in 
TAR and in the IAR. 

( ( ( ( (. ( ( ( 

~ I 

-JP Go .. "'m~v BV" " ! M Bus ICS005) 

I 

118 

l1f The ADDRESS COMPARE light~:t:~ 
~l1:; comes on if the address compare~~~m 

i~~~~[~~: ~~~~~o~~~ep~~tE ~~i~C~O:n~/~60.)~~~~~~ 
i~~~~~~~;~~;~;~;~;~j~;~;~;~;~;~~~~;~;~;;;~;~~;m;~;~~~;~;~~~;~~~;;~~;;~~~ljl~~~~~~*~J~;~~~~~~~~f:~;~~~~~~~~;~;~;~;~~~~~~~~~;~;il~~~ 

X Set Op Reg I ICSOO7) 

~ G".SAR" 

Op Register I '_ ________ -' DNOO1 

A Bus ICSOO4) 

DF975 

'------r----~ DG975 
'-___ ....,. ____ -' AP001 

DF002 DF975 
------r-----~ DG975 

'--___ ....,. ____ ~ DG002 

DE008 
------.." DFOO8 

Z Register 

I 

DGOO8 

DF974 
DG974 

X Set DR 2 ICSOO7) 
1 

DFOO3 
'-----""T"'-----' DGOO3 

Display B I AP011 '_ _________ • AP012 

To Next 
Pa,ge Note: See page-6-DOO for data flow 

bit card locations. 

X Set SDR Byte I ICSOO7) 

SDR I 
L_ ________ ..... DN001 

Instruction 

STCT 

See page 6-100. 

Operation 

Compare 

STeT INSTRUCTION OPERATION 
(PART 1 OF 4) 6-520 



From Preceding Page 

STCT Only 

Instruction Operation 

11C 
STCT B Reg Direct 

See page 6-100. 

---~-
To Next Coh.lmn 

o o () o 

L-______ ~------~ 

DF002 
DG002 

TO + T1 Time Set I A-B Reg (CC0071 

B Register 
L-______ ~------~ 

ALU 

1-____ ....... __ ---' 

Z Register 

DF974 
DG974 

IDF974 
DG974 L-__ ~ __ ~ ____ ~ 

X SetTAR (CS0071 

I 

TAR IDF971 
_ DG971 

L-------rl---~ 

DF002 
DG002 

X Gate TAR to Y Bus (CSOO4I 
I 

X Set SAR (CS0071 
f 

SAR IDF971 
_ DG971 L----,-....,.....-..,-",............ ___ ---' 

X Set LAR (CS0011 

I 

LAR I OF 002 
L-_______ ..... _ DG002 

o 

STCT Only 

110 

: To Next Page 

('~. \J o 

Instruction 

STCT 

See page 6-100. 

01 
',,--.fo l 

Constaht (+11 

l Force Constant 
X 0001 (CFOO1 I 

DF975 DF002 
DG975 DG002 

X TO + Tl Time Set TO + T1 Time Set 
A-S Reg (CC0071 X 

I I 
A-B Reg (CC0071 

DF975 
DG975 

Operation 
DF974 

Add L-____ ~----~ DG974 

\ I Z Register I DF974 
L _______ ~---...... DG974 

I 
X Write LS (CC0061 

I 
General Register (BI 

". "'c. '::;",. '" ,," ", --- ----- -- -----
Note: See page 6-000 for data flow 
bit card locations. 

,11""») 
~-)I 

DF002 
DG002 

., . . -----

DF002 
DG002 

o 

STeT INSTRUCTION OPERATION 
(PART 2 OF 4) 

0'-· I / 
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From Preceding Page 

STCTOnly 

12A 

'~;I' i~lm~;~w.j~l;~f£~i~~~ff:l: :~.;::~~ 
t ': The selected byte is 
:~t~ duplicated in both 
:t~~~ bytes of the SDR. 

~~~;1~~f:~~!:~;;~;l~~~~1~;;~U;m~!:~~~fJ1;ml~i~1~li1t::: 

Instruction 

STCT 

See page 6-100. 

Operation 

B Reg Direct 

... _______ ... DE971 

IDF971 

To Next 
Column 

r 
I 
I 
L 

SAR _ DG971 

I 
I 

_~i_-if 

( ( 

DF002 
DG002 

(-

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

L-______ ~------~ 

DF002 
DG002 

ALU Op Reg bit 1.7 
'). _______ r~i.ii./.::·::-::·::y:::::·::'·/·::-:·"i'i ON Cross Hi to Lo 

DF974 
'-----y---.... DG974 

Z Register \
DF974 
DG974 

L-______ ~------~ 

X Gate Z Bus to M Bus I (CS005) 

X Set SDR Byte (CS0071 

I 

L-____ SD_R ____ ...,I DN001 

OFF Cross Lo to Hi 

( 

128 

SAR bit 1.7 
ON Set SDR byte 
OFF Set SDR byte 0 

To Next Page 

( ( 

APOOl 
DF975 

'------r----.J DG975 

Instruction Operation 

STCT Compare 

~ 
X Gate Mem Byte to M 
I Bus (CS005) 

Set SDR Byte (CS007) 

DN001 

TO + T1 Time Set I A-S Ro, «COO,) 

TO + Tl Time Set I A-B Reg (CC007) 

X Gate Y Bus to B Reg I (CSOO4) 

~ ___ ~ ___ --.J 

DF974 
L------,r----~ DG974 

Z Register IDF974 
DG974 

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

X Set DR 2 (CS007) 

I 

OF 003 
DG003 

~----~~----~ 
X Gate Displ Reg 2 
I to Ind (CUOOt) 

Display B I APOlt 
AP012 

~ ___________ --.J 

DF002 
DG002 

Note: See page 6-000 for data flow 
bit card locations. 

( ( 

STeT INSTRUCTION OPERATION 
. (PART 30F 4) 

( 
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12C 
STCT Only 

t 
STCTonly 

120 Instruction 

STCT 

See page 6-.100. 

End of InstructiQn 

/'"" 
l~ ..; 

No Action 

Operation 

B Reg Direct 

,~ ... 

Z Register 

I 

OF974 
OG974 

OF974 
OG974 

X Set TAR (CS007) 
I 

TAR 

I 
X 

I 

-\ DF971 
OG971 

Gate TAR to YBus 
(CS004) 

X Set SAFUCS007) 
I 

SAR I. OF971 
OG971 

L-________ ~----~ 

.~ 

14 .~ 

"" .. ,-

OF002 
OG002 

OF002 
OG002 

Note: See page 6-000 for data flow 
bit card locations, 

.. '" ". '..:..' 

STeT INSTRUCTION OPERATION 
(PART 4 OF4t 
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f' (- (' ( ( (~- ("' ( ( -, 

/ v 

REGISTER AND IMMEDIATE ADDRESS (RA) INSTRUCTIONS 
The CCU takes an 11 and an 12 cycle to execute either the 'branch and link' or the 
'load address' instruction. 

(-

The 'branch and link' and 'load address' instructions are the only 32-bit instructions 
for the 3705-80. 

Branch and Link (BAL) 

o 1 2 3 4 5-7 8 9 1 0 11 12 13 14-31 

1 0 11 11 11 1 R 1 0 1 0 1 0 1 0 1 01 0 1 A I 
This instruction causes an unconditional branch to the storage address specified by the 
A field. The contents of general register 0 (lAR) are moved to the general register speci
fied by the R field to provide for subroutine linkage. The address in the A field is then 
placed in register o. Since register 0 is tilelAR, no linkage is provided if it is specified 
by R, 

The 'C' and 'Z' latches are not changed. 

Load Address (LA) 

o 1 2 3 4 5-7 8 9 10, 11 12 13 14-31 

101111111R 1010111010101 A I 
This instruction places the contents of the A field in the general register specified by 
the R field. Bits 12, 13, 14, and 15 of the A field are loaded into byte X of R. 

The 'C' and 'z' latches are not changed_ 

Note: If general register 0 (IAR) is addressed, an unconditional branch occurs to the 
instruction located at the storage address specified by the A field_ 

( 
~------~---------------- ----

( ( ( (' ( (, (' -(-- (-- (- ( {- (~' --

."". 

__________ c ____________________________________________________________________ _ 

--------- -

( (" ( 

--- "----_ .... _.-

( ~ (" 

REGISTER AND IMMEDIATE 
ADDRESS (RA) INSTRUCTIONS 

----.---~--

(' 
. ,'>' ( C 



I) 
"-~ 

BAL Instruction Operation 

~~it,gf:;~.~~~rli~s.iWm~~~r 
~!;;'= TAR is incremented by 2. ;1.4 
;# This new address is used .~;t; 
~11; in the next instruction cycle. :~¥! 
;~~;~~~i;~.~~=i~~~;i~~ii=1;.;~~!~1~ 

Constants 1+2) I 
X 

DF975 
L... ___ ""!""' ___ --'DG975 

X TO + T1 Time Set I A-B Reg (CCOO7) 

DF975 

I DF971 

~---Ir----""'- DG971 

X Gate TAR to Y Bus 
~ ICSOO4) 

TAR 

X Gate Y Bus to 
t B Reg ICS004) 

X TO + T1 Time Set I A-B Reg (CCOO7) 

DFOO2 

! Set SAR I ICSOO71 

SAR DF971 
'-___ ..,... ___ --' DG975 L.... ___ ...,-___ --' DGOO2 .... ___ ....., _____ DG971 

11A 

Instruction 

BAL 

See page 6-100 

To Next Column 

rl' ,&""""", 
\"j,l 

Operation 

Add 

ALU 

DFOOS 
'-__ ..._---' DGOOB 

DF974 
'-___ ...,.. ___ --' DG974 

r---
I 
I 
I 
I 
L-

X Write LS (CC006) X Set TAR (CS007) 

I 

j, 

I 

.:::llL. __ ...,... ... T ... A_R ___ ...J1 g~~~~ 
6~:~.:4tt:.~: . 

TAR is incremented by 
two in ALU. This new 
address is placed in 
TAR and in the IAR. 

;:#~\ 

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

11B 

BALINSTRUCTION OPERATION 
(PART tOF 3) 

The data in the storage location 
addressed by SAR is loaded in the 
Op register and in SDR. The m~ 

:: ... : addresses in SAR and in the AD- .:@ 
111 . DR ESS/DAT A switches are compared. @t ! Set Op Reg I (CSOO7) 

-J? "' .. Mom." By .... 
~ M Bus (CS005) i 

:;@: The ADDRESS COMPARE light ::i~:; 
,;: comes on if the address compare 1% 
;~f:~ conditions are met. (See LOAD! M::: 
~$ STORE COMPARE switch on 1-060.)#1 

;l:tl~~t:i~\~tMf;f.:M~~4~$<i11~~fj[~~;~~i;~i~4. 

k "' .. SAR'. 

Op Register I ..... ________ .... DNOOl 

A Bus (CS004) 

DF975 
.... ___ ....., ____ ..... DG975 .... ___ -.... ____ .... APOOl 

DF975 
.... ___ ....., ____ ..... DG975 

Z Register 

I 

DF008 
DGOOS 

DF974 
DG974 

X Set DR 2 (CSOO7) 
I 

DF003 
L.... ___ ...,-___ --' DGOO3 

I AP011 
'-________ .... _ AP012 Display B 

DF002 
DGOO2 

X Set SOR Byte X (CS007) 

I Set SOR Byte 0, Byte 1 f (CS007) 

SOR I .... ________ ..... ONOOl 

Instruction Operation 

SAL Compare 

See page 6·100. 

Note: See page 6-000 for data flow 
bit card locations_ 

To Next Page 

6 .. 570 
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From Preceding Page 

I SAL Only 

11C 

! 

(- (-

SAR I DF971 
_ DG971 

L---------~I----------~ 

X 
I 

lAR 

Set lAR (CSOO1) 

I DF002 
DG002 

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

11D 

12A 

SAL Only 

BAL Only 

The address in TAR is incremented 
by 2 and placed in general register 
R. and serves as the backward lin k. 
A storage feith operation fetches 
the second halfword of the BAL 
instruction. 

Instruction Operation 

BAL Add 

See page 6-100. 

To Next Column 

Constant (+2)-, 
X 

DF975 
DG975 

TAR I DF971 
_ DG971 L-________ 'I __________ ~ 

X 
I 
X 
I 

SAR 

TAR 

I 
X 
I 
X 
I 

Gate TAR to Y Bus (CS0041 

Set SAR (CS007) 

DF971 
DG971 

DF971 
DG971 

Gate TAR to Y Bus (CS004) 

Gate Y Bus to B Reg (CSOO41 

X TO + Tl Time Set X TO + T1 Time Set 
I A-B Reg (CC0071 I A-S Reg (CC007) 

DF974 
DG974 

I DF974 
Z Register -.J DG974 

I 
X Write lS (CC0061 
I 

General Register (RI OF002 
L-________ ..J OG002 

DF002 
DG002 

BAL Only 

128 

To Next Page 

(-

~ 
X Gate SAR to A 

i 

Bus (CSOO4) 

DF975 
DG975 

TO + Tl Time Set 
A- B Reg (CC007) 

DF975 
DG975 

(- ( 

Control Panel Switches APOOl 

X ,TO + T1 Time Set 
I A-B Reg (CC007) 

X Gate Y Bus to I B Reg (CS004) 

DF002 
DG002 

X Gate Mem Byte to M I Bus (CSOO5) L-________ ...-______ ---I 

X Set SDR Byte (CSOO7) 

I 
SOR 

A 

To Next 
Page 

ONOOl 

Instruction 

.--
BAL 

See page 6-100. 

Operation 

Compare 

Z Register 

I 

OF974 
OG974 

OF974 
DG974 

X Set DR 2 (CS007) 

I 

X 

I 

OF003 
OG003 

Gate Displ Reg 2 to 
Ind (CUOO1) 

Display B I APOll 
AP012 

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

Note: See page 6-000 for data flow 
bit card locations. 

SAL INSTRUCTION OPERATION 
(PART 2 OF 3t 

( 

6-580 



From Previous Page 

12C BAI,'OillY .. \-- No Action 

i SAL Only 

~~~~~~~~~;;;~~;1~;~;~1~t~?:~~~;~~i~~~~~~~~~~*~~1;1~1;~~~~~;~~~*1~~1~1tm~~~m~~~~1~;i~~~~l~~~~;*~t~ 
:::;t The contents of SDR are placed MJ. 
:~:l in TAR and in the general register itf~ 

Ilr'llft::~~:;::it::;::~t::ttttttt:tttt:tt;tH:\H;tMIIII' 

Instruction Operation 

SAL A Reg Direct 

See page 6·'00. 
120 

I 

From Preceding Page , 

~ Gate SDR Bits to A Bus 
X ICFOO3) 

DF9}5 
DG975 

TO + rl' TitRe Set I A·aRe! ICCOO7) 

A'Register 
DF975 
DG975 

DF974 
DG974 

Z Register DF974 
L-___ -,. ____ .J DG974 

I 
1 

X Set TAR (CS007) X Write LS ICC006) 

I 

TAR 

! 
X 

I 
X 
I 

SAR 

DF971 
DG971 

Gate TAR to Y 
Bus (CSOO4) 

Set SAR (CSOO7) 

DF971 
DG971 

I 

General Register 0 liAR) 
DF002 
DG002 

- - ---- - -- --- - -- -- -- -- -- -,--
End of Instruction Note: See page 6·000 for data flow 

bit card locations. 

0 0 0 ('\ 
_J Q 0 0 0 \c .'. 0 n: 0 0 0 0 

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

('/\ 0 0 0 0 0 f) 0 0 0 n 0 ~l ~ . ! ~ 0 ~ / 0 

,BAI-INSTRUCTION OPERATION 
(PART 3 OF 3) 

0 0 0 C) IJ "'-- " 

6-590 

0 0 C ~ 



( ( (-

LA Instruction Operation 

,'. 

,·'WJM@::am.w.m&·~H 
@! TAR is incremented by 2. ~* 

;. ~~f:: This new address is used M1 
. ",::: . in the next instruction cycle. I~~:: 

," ~h;~1:~.~~~~~;~~~~~~~~U~~j~~~~j~i~~~~~~~~ilil 

Constants (+21, 

X Force Constant 0002 
(CFOOll 

.; 

ItA 

DF975 
~ ______ ~--------~DG975 

X TO + T1 Time Set I A-B Reg (CCOO71 

DF975 '''_ ______ -,. ________ ~ DG975 

ALU 

Instruction Operation 

( 

X 

I 
X 

I 

DfOOB 

LA Add 
~ ____ ~ __ ~DGOOB 

See page 6-100 

DF974 '--___ ~---.......J DG974 

TAR 

I 
X 

~ 
Gate Y Bus to 
B Reg (CS0041 

TO + T1 Time Set 
A-B Reg (CCOO71 

DFOO2 
DGOO2 

r 
I 
I 
I 
I 

X Write LS (CC006)- X Set TAR (CSOO7) 

"To Next 
Column 

I 

General Register OARI 

DFOO2 
DG002 

TAR is .incremented by 
two in ALU. This new 
address is placed in 
TAR and in the IAR. 

I 

( ( ( { 

I DF971 
DG971 

Gate TAR to Y Bus 
(CSOO4I 

I 
X Set SAR 

I 
(CSOO7) 

SAR DF971 _______ ...,.. _____ .. DG971 

----

( ( { ( ( 

j!.~I~t.~~t~~l~~rtf.t~~~~l¥.~~Iili~~f.im~~~~t~~Jtl~~t'it 
):N, The data in the storage 10cationlJ 
,::m: addressed by SAR is loaded in the:14: 
::::::::: Op register and in SDR. Thetf 
,~::::::, addresses in SAR and in the AD- '\:::1: 
:i,::t DRESS/DATA switches are compared.::M 
tit The ADDRESS COMPARE light!@ 
::::::;:, comes on If the address compare ::M: 

I 

-1 Go~ ""mo'V BV~ " ! M Bus (CSOO5) I 

M: ~~~~~o~~a~~~~tE ~~~c~Oo~~/-060.I ·~t~~ 
~~~~~~~~~~~;!~;ijili;~~;~t:;;;1;l~;~;~;ilif:;~~~j;~*;~~;~~~;~~~l;;i~~~~~~;~~~*~i~~~;~;~~~f:t~f:;~il 

X Set Op Reg I (CSOO7) 

11B" 

To Next 
Page 

~ G ... SAR" 

Op Register I "'_ ________________ .... DNOOl 

A Bus (CSOO4) 

DF975 
'--__ .....;.~-----..1 DG975 

____ -., ____ ..... APOOl 

DF975 DF002 
"'_ ______ ~--------~ DG975 L-___ ~-----' DGOO2 

DFOOB 
DG008 

Z Register 

I 
DF974 
DG974 

X Set DR 2 (CSOO71 
I 

DFOO3 
L-______ ..,... ______ ~ DGOO3 

I Display B I APOll "" .. __________ AP012 

f Set SDR Byte X (CS0071 

X Set SDR Byte 0, Byte 1 
I (CSOO71 

SDR I 
~ __________ ..... DNOOl 

Instruction Operation 

LA Compare 

See page 6-100. 

Note: See page 6-000 for data flow 
bit (;ard locatioris_ 

LA INSTRUCTION OPERATION 
(PART 1 OF 3) 

( 

6-600 



0 

Fro~eceding Pa~ __ __ __ ___ __ _ __________ __ 

I L~ IL ____ s,A,_R ___ ---A1 g~!~~ 
11C tr The address in SAR is 11 1 ~, .. ____ L·~~R·_s.e:t.L.A.R·(~I~~ 

LA only 

1 OF971 
TAR • DG971 

I 
X Gate TAR to V Bus (CSOO4) 

110 

LA Only 

12A 

I 

! Set SAR (CS007) 

I 

... -------. DF971 DG971 

Constant (+2)--, 
. )( 

Instructi,on Operation 

. LA Add 

See page 6·100 

DF975 
DG975 

TO + T1 Time Set i A·BRag (CC007) 

A Register 
OF975 
OG97S 

L ~ .. ____ S_to.,r_ag_e ___ ___' 

J; 
........... ~ 

To Next Column. 

0 C) 

x Set TAR 
I ICSOO71 

TAR , Of971 
L.. _______ ---l.OG971 ---- -.---.. - -

0 ~ 0 (} ,~ 0 U V \ ' 

.. - --- ----_._ .... _. 

0 

TAR 

I 

OF971 
OG971 

)( Gate TAR to Y Bus (CS0041 

I 
x Gate Y Bus to B Reg (CSOO4I 

I TO + Tl Time Set j A·B Reg (CC007) 

OF974 
DG974 

DF974 
DG974 

OF002 
OGOO2 

X Write LS (CCOO6) 
! 

General Register liAR) 

0 0 0 

OFOO2 
DGOO2 

0 0 , . 

LA Only 

12B 

To Next Page 

0 0 

~ Gate SAR to A 
X Bus (CSOO4) 

L-----r-------~ 

DF975 
DG975 

X 
X TO + Tl Time Set I A·B Reg (CC0071 t Gate Y Bus 

I Reg (CSOO 

Instruction 

LA Compare 

See page 6·100, 

~ Gate Mem Byte to M I Bus (CSOOS) 

X Set SOR Byte (CSOO7) 

To Next 
Page 

DNOOl 

Note: See page 6-000 for datil flow 
bit card locations . 

(}) 0 0 0 0 0 

DF974 
DG974 

Z Register I OF974 
• DG974 

L-__ ..,...I_--,-----l 

0 

X Set DR2 (CSOO7) 
I 

DF003 
DGOO3 

X Gate Oispl Reg 2 to 
lind (CUOOll 

I AP011 
Display B . AP012 

0 ~ 0 ~)J 0 () 
~". 

LA INSTRUCTION OPERATION 
(PART 2 OF 3) 

APOOl 

DFOO2 
DG002 

0 Q "-. ' 0 

6-610 
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From Preceding Page 

12C LA Only 
No Action • --- --- --- --- --- --- --- - --- --- -_. - -

LA Only 

~ 
::::::::::: general register A is the :::~:~:: 

Ili:~i;:;~~:l:ft:i:@@MM::mM~t:jlll 

Instruction Operation 

120 
LA A Aeg Direct 

See page 6-100. 

End of Instruction 

~~~;prC.~r 

i G .. , SOR ."",. 
Bus (CF003. 

DF975 
DG975 

x 

I 
TO + T1 Time Set 
A-B Aeg (CC007. 

i--
X Set TAA I (CSOO7) 

TAA 
DF971 
DG971 

I 
X 

I 
Gate TAA to 
Y Bus (eSOQ4) 

X Set SAA (CS007) 

I 

SAR 
DF971 
DG971 

DF975 
DG975 

DF974 
DG974 

DF974 
DG974 

X Write LS (CC006) 

I 

General Aegister (A) DF002 
DGOO2 

Note: See page 6-000 for data flow 
bit card locations. 

(- ( (- ( 

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

( 

-.. LA INSTRUCTION OPERATION 
(PART30F 3) 

{ 

6-620 
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REGISTER BRANCH OR REGISTER AND 
BRANCH (RT) INSTRUCTIONS 
The eeu takes an 11 cycle to execute anyone of the five 
register branch, or register and branch instructions. 

Br~ch Displacement Calculations 
The displacement in halfwords can be calculated as shown 
below (multiply by 2 for displacement in bytes): 

If * = 0, Displacement halfwords = 1 + T 
If * = 1, Displacement halfwords = 1 - T 

Example: A800 is a NO OP. 
A803 is a branch to itself indefinitely. 

Branch (B) 

o 1 234 

*0 = + displacement 
1 = -displacement 

5-14 15 

T I * I 

The displacement in the T field is added to the address in 
general register 0 (JAR) to form a "branch to" address. The 
displacement specified by the T field can be -1023 to 
+1023 halfwords. Bit 15 determines whether the displace
ment is positive or negative. An unconditional branch to 
the "branch to" address occurs. 

The 'e' and 'z' latches are not changed. 

Note: Since register 0 is incremented before the instruction 
is executed, the displacement is with respect to the address 
of the next sequential instruction. Therefore, the displace
ment from the B instruction is-1022 to +1024 halfwords. 

Branch On Bit (BB) 

o 2 3 4 5-6 7 8 9-14 15 

1 R N M 

*Q = + displacement 
1= -displacement 

General Register = (2xR) + 1 

The displacement in the T field is added to the address in 
general register 0 (lAR) to form a "branch to" address. The 
displacement specified by the T field can be -63 to +63 
halfwords. Bit 15 determines whether the displacement is 
positive or negative. An unconditional branch to the 
"branch to" address occurs. 

r) 0 ~ 0 ~ 0 0 "'- ···Y V 0 ,-y 
"--------- .~. 

0 
\.y 

The M field specifies a bit in byte 0 (N=O) or byte 1 (N=1) 
of the general register designated by the R field. This bit 
is tested. If the bit is 0, the next sequential instruction is 
executed; if the bit is 1 , the next instruction to be executed 
is at the "branch to" address. 

The 'e' and 'z' latches are not changed. 

Note: Since register 0 is incremented before the instruction 
is executed, the displacement is with respect to the address 
of the next sequential instruction after the BB instruction. 
Therefore, the displacement from the BB instruction is 
-62 to +64 halfwords. 

M field and N field decode 

Instruction 

Bit to Be N MMM-field 
Tested 7 238-bit 

0.0 0 000 
1 0 001 
2 0 010 
3 0 01 1 
4 0 100 
5 0 101 
6 0 1 1 0 
7 0 1 1 1 

1.0 1 000 
1 1 001 
2 1 010 
3 01 1 
4 100 
5 1 01 
6 1 1 0 
7 1 1 1 

Branch On C latch {BCl) 

o 1 2 3 4 5-14 

*0 = + displacement 
1 = - displacement 

15 

1* I 

The displacement in the T field is added to the address in 
general register o (JAR) to form a "branch to" address. 
The displacement specified by the T field can be -1023 to 
+1023 halfwords. Bit 15 determines whether the displace
ment is positive or negative. 

~ 0 0 0 0 0 ('0 ,,-y , ;\ ~:\ '0 
,~ 
J 

The 'e' latch is tested. If it is not set, the next sequential 
instruction is executed. If it is set, the next instruction to 
be executed is at the "branch to" address. 

The 'e' and 'z' latches are not changed. 

Note: Since register 0 (IAR) is incremented before the 
instruction is executed, the displacement is with respect to 
the next sequential instruction after the BCL instruction. 
Therefore, the displacement from the BCL instruction is 
-1022 to +1024 halfwords. 

Branch On Count (BCT) 

012 3 4 5-6 

*0 = + displacement 
1 = - displacement 

7 8 9-14 15 

N T 

General Register = (2xR) + 1 

The displacement in the T field is added to the address in 
general register 0 (JAR) to form a "branch to" address. The 
displacement specified by the T field can be -63 to +63 
halfwords. Bit 15 determines whether the displacement is 
positive or negative. 

The count contained in byte 0 (N=O) or bytes 0 and 1 
(N=1) of the general register designated by the R field is 
decremented by 1 and then is tested. If the result is 0, 
the next sequential instruction is executed. If the result 
is not 0, the next instruction to be executed is at the 
"branch to" address. 

If the byte count is X'OO' or the halfword count is X'OOOO' 
before execution of this instruction, then the effective 
count value is 256 or 65,536, respectively. 

The 'e' and 'z' latches are not changed when this instruc
tion is executed. 

Note: Since register 0 (fAR) is incremented before the in
struction is executed, the displacement is with respect to 
the next sequential instruction after the BCT instruction. 
Therefore, the displacement from the BCT instruction is 
-62 to +64 halfwords. 

CI 0 0 0 ~ 0 (~ \",y .", '",-y 0 0 ~yi ",-y 

REGISTER BRANCH OR REGISTER 
AND BRANCH (RT) INSTRUCTIONS 

Branch On Z latch (BZl) 

0 1 2 3 4 5-14 15 

10 1 
0 I 0 11 1 T I * I 

*0 = + displacement 
1 = - displacement 

6-630 

The displacement in the T field is added to the address in 
general register 0 (lAR) to form a "branch to" address. 
The displacement specified by the T field can be -1023 
to +1023 halfwords. Bit 15 determines whether the dis
placement is positive or negative. 

The 'z' condition latch is tested. If not set, the next 
sequential instruction is executed. If set, the next instruc
tion to be executed is at the "branch to" address. 

The 'e' and 'z' latches are not changed. 

Note: Since register 0 is incremented before the instruc
tion is executed, the displacement is with respect to the 
next sequential instruction after the BZL instruction. 
Therefore, the displacement from the BZL instruction 
can be -1022 to +1024 halfwords. 

n 0 0 0 0 ('] 
~y , . ~j! 0 

.~ C 



( _ . .. (-

B, Bel, and BZl Instruction Operation 

~1~1;~~;~;~;~~~~b.'l~&Jt~~~~~~;~&'~~1~~~~f:{.j~~~~~*'!~¥:~~~~l111~1~~~ 
::~::::: TAR.s Incremented by 2. ~::~::: 
:~:~r~ This new address is used m~~~: 
:m~: in the next instruction cycle. ::~:~:~:~: 

l~~~r:f:;~~1~~;~~;~?.$ji~I;~~~~~~~~~;~i~~;1~~j~~m~~~~~~~~~~~~~~~~~~~i~~t~~j 

Constants (+2) ---, 

X 

DF975 
~ ______ ~ ________ -,DG975 

I1A 

X TO + Tl Time Set I A-B Reg (CCOO7) 

DF975 
~ ______ ~ ________ -' DG975 

ALU 

Instruction Operation 

X 

I 
X 

I 

DFOOB 

B,BCL,BZL Add 
~ _________ "" DGOOB 

See page 6·100 

DF974 
~ ______ ....,. ________ -' DG974 

( 

TAR 

I 
X 

• Gate Y Bus to 
B Reg (CS004) 

TO + T1 Time Set 
A-B Reg (CCOO7) 

DFOO2 
DGOO2 

r 
I 
I 
I 
I 
L-

(-- (-

I DF971 
DG971 

Gate TAR to Y Bus 
(CSOO4) 

I 
X Set SAR 

I 
(CSOO7) 

SAR DF971 
~----r----'" DG971 

----

X Write LS (CC006) X Set TAR (CSOO7) 

To Next 
Column 

I 

General Register liAR) 

TAR is incremented by 
two in ALU. This new 
address is placed in 
TAR and in the IAR. 

I 

DF971 
DG971 

--. - ---- - --- --- ---- ---- - --- --- --- --- ---

118 

To Next 
Page 

( ( ( 

I 

-JP G", M,mmv BV" " 
~ M Bus (CSO05) 

1 Set SDR Byte I (CS007) 

~ G",SAR" 
A Bus (CSOO4) 

DF975 
..... ___ ....,. ______ -' DG975 

DF975 ..... ----r-----...... DG975 

X Set Op Reg I (CS007) 

Op Register I ..... _____________ .... DNOOl 

'-------..r------"" APOOl 

DF002 

'-------r------"" DG002 

DFOOB 
DGOOB 

Z Register DF974 
DG974 

I 
X Set DR 2 (CSOO7) 
I 

DFOO3 
...... ----r------' DGOO3 

SDR I L-________ -' DNOOl 

To next 
page. 

Instruction 

B, BCL,BZL 

See page 6-100. 

Operation 

Compare 

Note: See page 6-000 for data flow 
bit card locations. 

Display B I AP011 
~ __________ -'_ AP012 

B, BCL, AND BZL INSTRUCTION 
OPERATION (PART 1 OF 2) 

( ( 

6-640 



From Preceding Page 1--- :: .. = -- --
11C ~ 

110 

_.--- ----- ----- ----- ----

Instruction 

B, BeL, BZL 

See page 6-100. 

Typical gates needed 
to Set TAR on BZL 
instructions: 
• Z Cond (CZOOS) 

Operation 

Add or Subtract 

• BR Cond Met (CLOOS) 
• Condition TAR SET (CS0031 

----- - ----- ----- -----End of Instruction 

... _______ liliiii DE971 

I DF971 
DG971 SAR 

L-___ ~-------~ 

X Set LAR (CS001) 

I 

LAR 

From Preceding Page 

DE002 
DFOO2 
OGOO2 

9 Go<, SDR .""0 A 
Bus (CF003) 

DF97S 
DG97S 

X TO + T1_Time Set 
I A-B Reg (CC007) 

Z Register 

I--~--"" 
X Set TAR 

(CSOO7) 
I 

TAR 

I 

DF971 
DG971 

X Gate TAR to Y 
I Bus. (CSOO4) 

X Set SAR (CS007) 
I 

SAR 
DF971 
DG971 

0 0 0 0 0 0 0 ~ 0 0 0 ~J;I \cr.)) : ., 

-_.-------_. 

DF002 
DG002 

X TO + T1 Time Set 
I A- B Reg (CCOO7) 

DF974 
DG974 

DF974 
DG974 

DF002 
DG002 

Typical gates needed to 
Write LS on BZL instructions: --, 

X 
I 

General Register OAR) 

• Z Cond (CZ004) 
• BR Cond Met (CLOOS) 
• Gate LS Write (CS007) 

DF002 
DG002 

Note: See page 6-000 for data flow 
bit card locations. 

0 () (~ 0 C) 0 , j. J '- ~ 0 0 0 0 0 0 .. 0 0 ",-. 

"-" ~-----

0 () 

B, BCl, AND BZl .INSTRUCTION 
OPERATION. (PART 2 OF 2) 

0 0 .,. 0 ; :' 0 0 C 



(-

BB Instruction Operation 

r··········:~·~:~_h~!:_~~~~~~~~~f:~i 
: TAR is incremented by 2. M~: 
:: .. :.:. This new address is used§:% 
~~M~ in the next instruction cycle.~~K 

~~~~~fi1~DJ.tii~1~~~~;*i~;~~f.~;~~~;~l;l'-~~~i~;~~~t1j 

{ 

Constants (+2) ---, 

X Force Constant 0002 
(CFOOl ) 

DF975 
'--___ ......,. ____ ..... DG975 

X TO + Tl Time Set I A-B Reg (CC007) 

DF975 

{ ( 

TAR I DF971 L----r-, ___ ..... DG971 

X Gate TAR to Y Bus 
~ (CSOO4) 

X Gate Y Bus to I B Reg (CS004) 

X TO + Tl Time Set I A-B Reg (CC007) 

DF002 

! Set SAR I (CSIlO7I 

SAR 

(-

DF971 
'--___ ....,,..-___ --J DG975 '--___ --. _____ DGOO2 '--_____ ----- DG971 

11A 

Instruction 

BB 

See page 6-100 

Operation 

Add 

ALU 

DFOOB 
'-----r----' DGOOB 

DF974 .-----r----..... DG974 

r-
I 
I 
I 
I 
L-

X Write LS (CC006) X Set TAR (CSOO7) 

I I 

..... _G_e_n_er_a_I_R_e_gl_.s_te_'~_(_~A_~R_~_~.....Ij .. I _____ T_A_R ____ .... 
DF971 
DG971 

To Next 
Column 

TAR is incremented by 
two in ALU. This new 
address is placed in 
TAR and in the IAR. 

(- ( ( ( (-

t:::···· .... ...... ···:'"$~m~~it~~~~l~~~~;II~~;'&'ili~~~~;~*~~~li~~~~\~~~~~~ 
: The data in the storage location )S::~ t@ addressed by SAR is loaded in the~:~~~~~~~ :m Op register and in SDR. The:~~~: 
t:~:: addresses in SAR and in the AD- Mf 
:~:~:~t DRESS/OAT A switches are compared. :*m 
}t: The ADDRESS COMPARE light tt: I 

-JP "'" "'m", B". '" ~ M Bus (CS005) 

! Sel SDA Byte I (CS0071 
N: comes on if the address compare:::~:::: 
lit conditions are met. (See LOADI }!@ 
M~: STORE COMPARE switch on l'()60.l :::~t 

~I~~;;~~~ft.~l~~r:;~;~~~ili;~~~i~;~;~~~;~~;~;tl~~;~~;~i;~;~~~f~;~ilt~;;;~~;~~i~~j~;~~~;#.1 

X Set Op Reg I (CS007) 

~ "'''SAR" 

Op Register I 
'--________ ..... DNOOl 

11B 

To Next 
Page 

A Bus (CS004) 

DF975 
'--___ ......,. ____ ..... DG975 L...---"""T'"--_ ........... APOOl 

DF975 
'--_____ -----' DG975 

ALU 

DFOOB 
DGOOB 

Z Register DF974 ...... ___ ...,. ____ ..... DG974 

X Set DR 2 (CSOO7) 
I 

DF003 '--___ --. _____ DG003 

X 
I 

Display B I APOll 
'-______ ~_ ....... AP012 

DF002 
DG002 

SDR I '-______________ ~DNOOl 

To next 
page. 

Instruction 

BB 

See page 6-100. 

Operation 

Compare 

Note: See page 6-000 for data flow 
bit card locations. 

BB INSTRUCTION OPERATION 
(PART 1 OF21 6-660 

------~ -----~- .----.. -.~ ...... -- - '-'-' ... ---------~~-~----~~ 



From Preceding Page 

11C 

BB only 

~~~~~~;~~;~;~~;~;~;~~;~~~~~~~~j~~~;~~;;;~~;~~~~~~~~~~;~~~*l;m~~~~~~l~jtj~t~m;~~;~;~~~~~~~;j~~~~;;;~;~;~~~;;~~;~~~;~~~t~~~~~~;~~;~~;;;~;~;m~~~;;~~;~~~~~~~;~;~~~~ml;;;;~;~l;~lr:nl~~~~~~~r:~;ilij 
ltl~l A one is forced in the bit position (determined by the M field lM 
:~~~~::~ of the Op reg) of both byte 0 and byte 1 of the A reg. The ~~h 
:~:~m general register content (includes the bit to be tested) is placed ~g 
l~l@i in the B reg. ALU performs an 'AND byte 0' or 'AND byte l':~W 
.~~~~~~~r operation (determined by the N field). Test results: 11 

I: ~;;~"~~~~~~~J;~~~;~;~~;~;:~;;;,~,::·I 
~~~~~~~~~~ sequential address in TAR and IAR.W: 

~~~~~~~~;~~;~~~;~;;~~l~~;~;~mrmm~~I~;;;;lt~;~;~;~~~~~ll~;~i~~~~l~~ll;;;;;l~i~~~I~~l~;~I~~~~~~iilil;n~;~~~;;I;~~;~;~;~~I~ll~j~~~;~~~~l~;~~;~~*I*ltilfii~~: 

Generate Constant ~ 

(CF002) X Force Constant 
I .' (CFOO1) 

DF975 
DG975 

~----~------~ L-______ ~--------~ 

DF002 
DG002 

The M field sets the gen
erated bit in the bit posi· 
tion corresponding to the 
tested bit. The generated 
bit. is set in both bytes of 
the A register. 

Instruction 

BB 

See page 6-100. 

~AR 

I 

Operation 

And byte 

X Set LAR (CS001) 

I 

LAR 

X 

I 
TO + T1 Time Set 
A-B Reg (CC007) 

x 

I 
TO + T1 Time Set 
.A-B Reg (CC007) 

Z Register L..-_____ _ 

DF974 
DG974 

~
DE974 
DF974 
DG974 

DF002 
DG002 

\ T~"d~,;,;" 8 '''';''', 
.~ The M field determines the 
. bit position. 

Examples: 1. AND byte 0 operation, test bit = 1 at M = 3 

B Reg 
A Reg 

Z Bus 

Byte 0 Byte 1 
XXX1 XXXX XXXX XXXX (No byte 1 
0001 0000 0001 0000 operation) 

0001 0000 0000 00004BRANCH 

2. AND byte 1 operation, test bit = 0 at M = 7 

B Reg XXXX XXXX XXXX XXXO 
A Reg/oooo 0001 0000 0001 

0000 0000 0000 00004NoBRANCH 

No byte 0 
operation 

To Next Column 

0 0 0 t~ 0 0 r"" 4"'~ (\ !'"""'l 0 0 0 () ( ., 

~y \,~)J V 0 "-y ,y IJ 
--- ---------

BB INSTRUCTION OPERATION 
(P.ART 2 OF 2) 

110 

BB only 

~~~~~Ir~~~~~~~;~l~1;~;~;;;~;~1~~;~~~;~;~;~~~~~~~ij@;~~~;;f:~§~;~;I~~~~§~§~~~I;~1;*;~~~~f:~~~ 
?'$!:i The displacement in the T field ~:fu:! 
foNt is added to (or subtracted from) W 
l!f! the address in IAR: If the bit *~ 
m:;:: tested during 11 C tIme was a::::;:::; 
tiff:!! "1", the result is placed in TAR M!! 
!!~f~! and IAR. If the bit was a "0", :#~!! 
:!:::!:!:inhibit setting TAR and IAR. :::!~:!: 

~1~1~~~f:i~~~1~~!~Ii11~~~~im;I~~m~I~;UI~;;1~1Iml11I~;Im~;~;~;~1~1~;iI~;~~1~~~Ir:t~~1~~~;~~f:~1f:~Il~~~1~~ 

From Preceding Page 

~ 
x 

X 

I 

DF975 
DG975 

TO + T1 Time Set 
A-B Reg (CC007) 

X 

I 

DF002 
DG002 

TO + T1 Time Set 
A-B Reg (CC007) 

... _______ .. DE975 ... _______ -. DE002 

Instruction Operation 

BB Add or Subtract 

See page 6-100. 

DF975 
DG975 

ALU 

"1I-----reDE974 
DF974 
DG974 

l1li ________ DE974 

I DF974 
DG974 

Z Register 

~------~--------~ 
I 

Branch condition met 
when AND'ed byte 
operation results in "1" 

:::::\" r - --- .... - -- ---, 
.:.: .... : ... 

'. X-Z Bus Byte 0 or 0 and 1 Zero X 
. (CZ001) 

DF002 
DG002 

X Set TAR (CS007) 
! 

X Write LS (CC006) 
I 

TAR 

I 
X 

I 
X 
I 

DE971 
DF971 
DG971 

Gate TAR to Y 
Bus (CSOO4) 

Set SAR (CS007) 

,.. ________ .. DE971 

I DF971 
DG971 SAR 

L..-_______ ~ 

General Register liAR) 
DE002 
DF002 
DG002 

End of Instruction 

(~ 
\"J/ 

r) \:, : 0 , . 0 

Note: See page 6-000 for data flow 
bit card locations. 

0 0 (} A 
~j) 

A 0 0 0 (~ 0 ~j J 0 r) () I ... , 
~.: 

6-670 
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BCT Instruction Operation 

11A 

TAR 1 DF971 

Constants 1+2) --, 

X 

_______ --. ________ ..... DG971 

I 
X Gate TAR to Y Bus 

ICS0041 

DF975 
L-______ -T ________ ~DG975 

X TO t T1 Time Set I A-B Reg ICCOO7) 

J. 
X Gate Y Bus to I B Reg (CS004J 

X TO + T1 Time set I A-B Reg (CCOO7) 

! Set SAR 

II<SOD7I 

DF975 
'--___ ..,-___ --' DG975 

B Register I.DFOO2 SAR DF971 
'-------r"----.I. OGOO2 ~ ___ ..,.. ____ "' DG971 

C] 

Instruction Operation 

BCT Add 

See page 6-100 

ALU 

DF008 
_____ ...,.... ____ J DGOOS 

DF974 
_______ --. _______ • ..1 DG974 

r---
I 
I 
I 
I 

X Wrote LS ICC006) X Set TAR ICSOO71 

I I 

General Register (tAR) ::;;~~f:,il .. _____ T_A_R ____ -JJ 

~~~~~::::~{:!!l:III:~:illlr· 
TAR is incremented by 
two in ALU. This new 
address IS placed in 
TAR and in the IAR. 

DF971 
DG971 

To Next 
Column 

11B 

(- (- (- (-

j~fl~§fm::l~i~i~ij~!W;~~~1~~~~E~~~~~i~~~*;~~~~1~l;~~t~*~;~;~;;;;;~$.~;~~*-~1¥.~~1 
:;;;~;f. The data in the storage location ;;;::::;~ 

illllll; ~;=i~:;~:a~~~j~e:~~eilllll· 
t~r DRESS/DATA switches are compared.~~~~~t 
r~~~~ The ADDRESS COMPARE light H~~~ I 

-JP G ... ""-y By" •• ! M Bus (CS0051 

I 
lil~il! ~~::~i~~~fa~:e;~~c~ec~~~~~ilil!l!! 
:;:;:;:;: STORE COMPARE sWitch on 1-060.I:::::i:: 

~r~~~~~~~~;~~~~~~~~;~@;~;~;~;l~;~;~;~;~~~~~~~~~~~~~~~~;~;~;~~~~~;~;~~~~m;;~~;~~;~~~;;;;;;;~;;;;;;~;;l;~~~;;;~;;;;;j;;;;~;;~1~~~~~~~ 

X Set Op Reg I (CSOO71 

~ """SAR •• 

Op Register 1 
L-________________ ...I DNOOI 

A Bus (CS0041 

DF975 

'---------T--------.... DG975 
'__ ______ ....,. ________ -' APOOI 

DF975 
'__ ______ ...,. ________ .... DG975 

DF008 
DGOOS 

. 1 Z Register DF974 
~. ________ ,-______ ~ DG974 

I 
X Set DR 2 ICSOO7) 
I 

DF003 _______ ...,. ________ ~DGOO3 

Display B I !-P011 
__________ ....A. AP012 

DF002 
DGOO2 

X Set SDR Byte I (CSOO7) 

SDR 1 ___________ .... DNOO1. 

To next 
page. 

Instruction 

BCT 

See page 6-100 . 

Operation 

Compare 

Note: See page 6-000 for data flow 
bit card locations. 

To Next 
Page 

( 

BCT INSTRUCTION OPERATION 
(PART 1 OF 2) 

~--~~-~ -- .... _ ...... _---- ---- -----_._----

6-680 
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From Preceding Page ----
BCTonly Constant (+1) 

~ 

DF975 
_____ --,.. ____ ... DG975 

x 
I 

TO + T1 Time Set 
A-B Reg (CC007) 

Instruction Operation 

11C BCT And 

See page 6-100. 

SAR I g~~~~ 
~------~I------~ 

X Set LAR (CSOOl ) 
I 

LAR IDF002 
DGOO2 

~----------' 

To Next Column 

o () o 

X Set TAR (CS007) 

I 

TAR I DF971 
DG971 

~----~--~ 

o 

-------,..---_ ... 
DF002 
DG002 

X TO + Tl Time Set 
I A-B Reg (CC007) 

DF974 
DG974 

DF974 
DG974 

x 
I 

DF002 
DG002 

Write LS (CC006) 

General Register OAR) 
DF002 
DG002 

o o 

110 

BCTonly 

~~;~l;mmi~l.tf:~;~~~~~~~~f:;f:~~l~~;;ff:~~f~~;~~~;~;;;i;~~m~~;~;;;mm~m~;fJ;;m~l;;~~jr:~~* 
~l~Ttie displacement in the T field ~::~:}~ 
:Wi is added to (or subtracted from) rSi 
::~!§:: the address in IAR. If the branch :~mr 

·11t.;i;~;:::I~~~~;r:i~~~~:~~~mi;;:;:~::~:;::#t~lllfl 

Instruction 

BCT 

See page 6-100. 

From Preceding Page 

x 

DF975 
DG975 

~----r----~ 

Add or 
Subtract 

X TO + Tl Time Set 
I A-B Reg (CC007) 

Z Register 

i 
I 

r---- .... -
)( Set TAR (CS007) 

I 

IDF971 
TAR _ DG971 

~---~I~-----~ 
X Gate TAR to Y I Bus (CSOO4) 

X 
I 

SAR 

Set SAR (CS007) 

IDF971 
DG971 

~--------~ 

----------
. End of Instruction 

0, .J; O'! "j' o o 

Note: See page 6-000 for data flow 
bit card locations. 

o o 

BCT INSTRUCTION OPERATION 
(PART 2 OF 2) , 

DF002 
DG002 

X TO + T1 Time Set 
I A-B Reg (CC007) 

DF974 
DG974 

DF974 
DG974 

--1 

DF002 
DG002 

X Write LS (CC006) 

I 

General Register OAR) 

o f"~" 
\,~' 

DF002 
DG002 

() o 
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REGISTER AND EXTERNAL REGISTER (RE) INSTRUCTIONS 
An 'input' or 'output' or 'exit' instruction takes one 11 cycle for execution. 

Input 

o 1-3 4 5-7 8-11 12 13 14 15 

I 0 I E I o I R I E o o 

This instruction loads the general register specified by the R field with the contents 
of the external register specified by the E field. See 6-151 for the addresses of the 128 
input-addressable external registers. 

The 'C' and 'Z' latches are not changed when an 'input' instruction is executed. 

An 'input' instruction can be executed at program levell, 2,3, or 4. An attempt to 
execute this instruction at program level 5 causes the L 1 input/output check interrupt 
request to be set. The check is also set if the external register address is not assigned 
or is not recognized by any adapter. It is also set if incorrect parity is detected on the 
CCU inbus when an input instruction is executed. 

Note: If register 0 (/AR) is specified as R, a branch to the effective address formed in 
I'f1gister o occurs. 

(- ( (- (- ( ( ( 

Output 

01-3 45-7 8-11 12 13 14 15 

o I E I 0 I R I E o o o 

This instruction places the contents of the general register specified by the R field in 
the external register specified by the E field. The addresses of the 128 output-addressable 
registers are shown on 6-151 . 

The 'C' and 'Z' latches are not changed when an 'output' instruction is executed. 

An 'output' instruction can be executed at program levell, 2, 3, or 4. An attempt to 
execute this instruction at program level 5 causes the L 1 input/output check interrupt 
request to set. The check also. sets if the external register address is not assigned or is 
not recognized by any adapter. An output instruction executed at program level 2, 3, or 
4, or level 1 during IPL phase 3 also causes the CRC data register in the CCU to be 
loaded with the contents of byte 1 of the register specified by R. 

Note: If register 0 (/AR) is specified by E, a branch to the effective address formed in 
register 0 occurs. If register 0 is specified by R and one of the general registers is speci
fied by E, the content of the general register is not changed, and parity is regenerated. 

( 

Exit 

012 3 4 5 6 7 8 9 10 11 12 13 14 15 

10 1 o o o o I· 0 I 
This instruction is used to leave any of the five program levels. When an 'exit' instruc
tion is executed at a program level, the 'interrupt entered' latch for that program level 
is reset. 

If 'exit' is executed at program level 5, the program level 4 supervisor interrupt request 
is set. If no other interrupt requests are present, the next instruction executed is the 
instruction at the starting address for program level 4. If other interrupt requests are 
present, the next instruction executed is the instruction at the starting address of the 
highest program level requested. 

If level 5 is masked off and no interrupt requests are pending at any level, then an 'exit' 
instruction will cause the CCU to go into the 'Wait' state (take idle cycles) until an 
interrupt occurs. 

The 'C' and 'Z' latches are not changed. 

REGISTER AND EXTERNAL 
REGISTER (RE) INSTRUCTIDNS 

-------------_._----._------~--.~----~-------

6-700 
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Input Instruction Operation 

Constants (+2) I 
X 

DF975 
...... ___ ...,. ____ ...IDG975 

X TO + T1 Time Set I A·B Reg (CCOO7) 

DF975 

I 
X 

I 
X 

I 

TAR 

I 
X 

~ 
Gate Y Bus to 
B Reg (CS004) 

TO + T1 Time Set 
A·B Reg (CCOO7) 

OFOO2 

I DF971 
DG971 

Gate TAR to Y Bus 
(CSOO4) 

I 
X Set SAR 

I 
(CSOO7) 

SAR DF971 ____ -..,. _____ DG975 
DGOO2 ____ -,-____ .. DG971 

11A 

Instruction 

Input 

See page 6·100 

Operation 

Add 

ALU 

DF008 ...... __ ..,.-__ ... DGOOB 

DF974 ...... ___ ......, _____ .... DG974 

r 
I 
I 
I 
I 
L-

X Wrtte LS (CC006) x Set TAR (CS007) 

I I 

----

General Register liAR) :::l~/:lL._~ ___ T_A ... R ____ -..J 

. ~~:~ .. ::::t~!:i:!lllllil:!r· 
DF971 
DG971 

To'Next 
Column 

n .i/l Jii 
r' 0 

-_ .. _---_._---- ----

0 
,",y 

TAR is incremented by 
two in,ALU. This new 
address is placed in 
TAR and in the IAR. 

0 , I 

~ 
~ (~ 

\~) ,) 
",,", 

;'"""' ("""1 0 \",) "'y 
/:~ "'j 

INPUT INSTRUCTION OPERAnON 
(PART 1 OF 2) 

~W.!i~~]·j?·~J:·j~~m:~~~~¥:~~;~;~~i~~~~i.t.$.mJ;;~;~~{fi~~&~tt~ 
The data in the storage iocation .~~* 
addressed by SAR is loaded in the l~~~~ 

:::~.=:: Op register and in SDR. The:~©~ 
ltf. addresses in SAR and in the AD· :~$ 
tit DR ESS/DATAswitches are compared.lMll 
':i.::i.:: The ADDRESS COMPARE light:~i.:::: 
~@~ comes .on if the address compareij *: conditions are met. (See LOAD/~:~:f;~ 
i&'!.: STORE COMPARE switch on 1-060.) :::::::::: 

I 

"J( Go<, Mom"y By" " 
~ M Bus (CS005) 

I X Set Op Reg 

~~1*w.~~*;~~;~~gl;~~l~~~~£jl~;~;~f*~~~;~i~~~l~~~~~l~l;lf~~~~~ll~~~~~~ 

I (CS007) 

118 

To Next 
Page 

0 

k "'"SAR" 

...... ___ ...., ____ .... DN001 

A Bus (CS004) 

DF975 
...... ___ -..,. ____ .... DG975 ____ --, ____ ....... AP001 

DF975 
...... ___ ....,. ____ .... DG975 

,~ 

J (') 
',-f 

Z Register 

I 

DFOOB 
DGOOB 

DF974 
DG974 

X Set DR 2 (CS0071 
I 

DFOO3 -----'r----- DGOO3 

Display B I AP011 
...... ___ ;....._;..... __ ............ AP012 

0 0 rj) () () ' l 

'''"-' ", 
-~.-- -, 

DF002 
DG002 

('" , ,J 
","y 

X Set SDR Byte I (CS007) 

SDR I ...... ________ .... DNOO1 

I/O Reg. Adr. Bus to 
all external registers. 

Instruction Operation 

Input Compare 

See page 6·100. 

Note: See page 6-000 for data flow 
bit card locations • 

0 () 0 A") j. , 

,,-, i ~ 

.... _- ---- ----

0 
\j' 

r"' 
~ 
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From Preceding Page 

Input Only 

11C 

To Next Column 

(" ( ( (~ ( <: ( 

CCU External Registers Adapters 

! 'nput Instruction J 'nput Instruction I (CDOO3) I (CDOO3) 

Gate CCU Indata to 
X, Y Bus' (CSOO4) X Gate Jnbus to Y Bus 
."--____ ...-____ ....JI (CSOO4) 

X Gate Y Bus- to 8 Reg 
I (CS004) 

X TO + T1 Time Set 
A·B Reg (Ceo07) 

I 

Instruction Operation 

Input B Reg Direct 

See page 6·100. 

~ ___ S_A~R ___ ::J 
I 
X Set LAR I (CSOO1) 

LAR 

Z Register 

DF974 
DG974 

DF974 
DG974 

I Gate Z 8us to M Bus I (CSOO5) 

X Set SDR Byte (CSOO7) 

I 

SDR DN001 

DF002 
DGOO2 

--- --- - -. --- - --- --- --- --- -

(' C" 
.. ( ( ( 

Input Only --0-: ~" ,:,,= 

110 

End of 
Instruction 

illl:lll:~~~~:;:~:!:!~~;~';:::~!;~~:~~;:::;:~'~::::::::!:!:~:1!tt:llllllli 
t,:,: into the general register specified by :tt 
t@ the R field. TAR is also loaded if this '1tt 
:,~,:,:, general register is IAR. The contents,:,:,:,:, 

i!::lll:t11;~~,;ill;,,:ili~i,*,:~;:t:ili~:;~:::;:J:~:t:::~::::;:t:::,t~::f:tt::,:l:lllll: 

Instruction Operation 

Input A Reg Direct 

See page 6-100. 

(CF003) 

DF975 
DG975 

TO + T1 Time Set f A·a Reg (CC007l 

Z Register 

DF975 
DG975 

DF974 
DG974 

DF974 
DG974 

,----------
X Set TAR I (CS007) 

TAR 

x 
I 
X 

I 

SAR 

Note: See page 6-000 for data flow 
bit card locations. 

Gate TAR to 

DF971 
DG971 

Y 8us (CSQ04) 

Set SAR (CS007) 

DF971 
DG971 

X Write LS (CC006) 

I 

General Register (R) 
DF002 
DG002 

INPUT INSTRUCTION OPERATION 
(PART 2 OF 2) 

( (~ { 

6·720 
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Output Instruction Operation 

Constants (+21 I 
X 

DF975 

'------r-----' DG975 

TO + T1 Time Set i A-B Reg (CCOO71 

DF975 

X 

I 
X 

I 

TAR 

I 
X 

~ 
Gate Y Bus to 
B Reg (CS0041 

TO + T1 Time Set 
A-B Reg (CCOO71 

DFOO2 

I DF971 
DG971 

Gate TAR to Y Bus 
(CSOO4I 

I 
X Set SAR 

I 
(CSOO71 

SAR DF971 
'--___ ....,. ____ ~ DG975 DGOO2 '--___ -,.. ____ ~ DG971 

11A 

Instruction Operation 

Output Add 

See page 6-100 

ALU 

DF008 
'--__ ,.-_~ DG008 

DF974 
'------r-----' DG974 

r --,--
I 
I 
I 
I 
~ 

X Write LS (CC0061 X Set TAR (CSOO71 

To Next 
eolumn 

0 

I I 

G,""., ~ •• " "~;~'IL _____ T_A_R ____ --' 

I"""h '0 C) \,~'" 

r~~ 
(,J! 

... __ .. _- --' 

TAR is incremented by 
two in ALU. This new 
address is placed in 
TAR and in the IAR. 

({<''''\ /~ 
""-Ji ' / ~/ 

0 0 '-..Jo1 

-~ .. ------

DF971 
DG971 

/) 
\ c' 

,~\ (~ 0 \ .. jJ oJ \~ / ,,-
~, "- "- -

/~ 

\Y 

OUTPUT INSTRUCTION OPERATION 
(PART 1 OF 2) 

~ I 

-J? """ M,ma', B", " 
~ M Bus (CS0051 

! Set SDR Byte I (CS0071 

118 

::::::::' comes on if the address compare ~~::~: 
tit conditions are met. (See LOAD/tt 
:J::~: STORE COMPARE switch on l-060.l:~:~'~:~: 

~~~~~lj~~~~1l~~m~;~~~*~~~;~~~;l~*ili;~~~;~~~;~~~~~t~~~~~~~~~~~~~l~~~~~~~~~l~~~~~~~ll~~~~l~;*:~~~~;~~~~~~~;~~~~f~;~~~;~l~~~~~~~j 

-if """ SAR .a 
A Bus (CS0041 

DF975 
'--___ ....,. ____ ~ DG975 

DF975 
..... ___ ....,. ____ ..... DG975 

X Set Op Reg I (CS0071 

Op Register I 
..... ---....,r-------' DNOOI 

____ .......,,..... ___ ...... APOOI 

DF002 

'------r-----' DG002 

DF008 
DGOOS 

Z Register DF974 
DG974 

To Next 
Page 

~ 
C"y 

~, 

\~jJ 

---.. ~--.--

t'''', 
\JJ 

I 
X Set DR 2 (CS0071 
I 

DF003 
..... ___ ....,. ____ ~ DG003 

I AP011 ..... ________ ...... _ AP012 
Display B 

0 ,~ (01 r-~ ~ I .,' 

\ Y ~Y ~y \.J! ,. 
~---- ... -~ ~ ---- --.-.-----~-- ----

SDR I ..... ________ --' DNOOI 

l 
I/O Reg. Adr. Bus to 
all external registers. 

Instruction 

Output 

See page 6-100. 

Operation 

Compare 

Note: See page 6-000 for data flow 
bit card locations. 

~ 0 C' ,t'" 
\,,-J' ~J' f) (ll 0 \ " "-. . '<'- "'-~ 

6-730 
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From Preceding Page 

11C 

Output Only 

~:::~~?-:!::$~~~~:~i:~::~::::~::::~:::::::;:;:~:::~::~::':'~~~ 

ilr;'t~~;;;::~~:t;;~':::/:;~*:~::~**~:I 
!!!!~!!::: by E is not a general register. ~*' 
t@ the contents of the general register Wi 
fl1 specified by the R field are !$§ 
~m: placed on the 'out bus' to the &1 
!tlt adapters. If the external register ~lM! 
:~::::::: specified by E is a general register. ::::>:::;: 
~m~! the contents of the general register .. 
:!!!!l specified by R are loaded into SDR. 

lIl~I~mt11~1~1:.~~~l~lill~ll~l~~fi*~f@t~~f:~lm~~;;.·"" 

Instruction Operation 

Output B Reg Direct 

See page 6-100. 

SAR I DF971 1 
L..-___ ---,..--___ --I_ DG971 , 

I Outbus 
X Set LAR to 
I (CS001) Adapters 

LAR I DF002 
DG002 L..-______________ ~ 

Notes: 
1. The line Output Inst (CD003) generates the line CCU Sample 

Output Data (Caoot) which is active during CD time. 
2. The line CCU Sample Output Data causes the contents of the 

Z Register byte 1 to be set in the CRC data register. 

To Next Column 

DF974 
DG974 

DF974 
DG974 

I 

DF002 
DG002 

DF002 
DG002 

( 

X Gate Z Bus to M Bus 

I ICS005) 

X Set SDR Byte (CSOO7) 
I 

DN001 

( (-

110 

I CCU Sample 
X Output 

Data (CaOO1) 
(See Notes 1 and 2) 

1.0 

a Register 
(CRC Data Register! 

1.7 

End of 
Instruction 

( 

Output Only 

I 

( 

Instruction Operation 

Output A Reg Direct 

See page 6-100. 

TAR 
DF971 
DG971 

I 
X Gate TAR to Y Bus 

I ICS004) 

X Set SAR ICS007) 

I 

DF971 SAR DG971 

( ( ( 

DF975 
L...-------r------1 DG975 

X TO + T1 Time Set 
I A-B Reg ICC007) 

DF975 
DG975 

.......... DE974 
DF974 
DG974 

Z Register DF974 
DG974 

X Write LS ICC006) 

I 

General Register IE) 1 DF002 
DG002 

Note: See page 6-000 for data flow 
bit card locations. 

. -( ' 

{ 

OUTPUT INSTRUCTION OPERATION 
(PART 2 OF 21 6-740 



Exit Instruction Operation 

l~~~~~~;;~~~;~;*;?1.~~it~~;~t.~;J~;fM.::f.~"~~~l 
~~@ TAR is incremented by 2; ~:i~ 
Hr This new address is uSed·~n 
:~~:~ in the next instruction cycle. :@.: 

~~~~~1;~~~~*~~l1~ij:~~~~~~;~~~~;;;~;~;~;~;~;~~;~;~~~~;~%m~ 

Constants (+2) ---, 

X Force Constant 0002 
(CF001) 

DF975 
~ ______ ~ ________ -IDG975 

TO + T1 Time Set I A-B Reg (CC007) 

DF975 

L TAR I DF971 ... --------r-------.. -DG971 I 
X 

~ r Gate Y Bus to I B Reg (CS004) 

X TO + T1 Time Set I A-B Reg (CC007) 

DFOO2 

Gate TAR to Y Bus 
(CSOO4) 

! Set SAR I «SOD7I 

SAR DF971 
~ _____ ~ ________ .... DG975 ~ ______ ~ ________ ~DG002 

~---""'T'----" DG971 

11A 

Instruction 

Exit 

See page 6-100 

Operation 

Add 

ALU 

DFOOB 
~----r---~DGOOB 

DF974 
~---""'T'------' DG974 

r---
I 
I 
I 
I 
L-

X Write LS (CC006) X Set TAR (CS007) 

I I 

General Register (I AR) TAR DF971 

To. Next 
Column 

(e~ 

'll.j 

DFOO2 
DG002 

...... ________________ .... .DG971 

TAR is incremented by 
two in ALU. This new 
address is placed in 
TAR and in the IAR. 

I'.~ 

<. __ ii) ~""" ,l-'\ ,#"', 
( ,) c ) 

',,,1/ ",,_Y \~/ 

,"'-"" 
',--) 

• '~:$' .' ;~~::~~;.m~~ 
The data in the storage location:~r 
addressed by SAR is loaded in the '!f.::i:! 
Op register and in SDR. The m 
addresses in SAR and in the AD- M~~ 
DR ESS/DA T A switches are compared. tt: 
The ADDRESS COMPARE light tl 
comes on if the address compare :~a 
conditions are met. (See LOADI t:::~ 
STORE COMPARE switch on 1'{)60.l mr 

I X Set Op Reg I (CS007) 

,;p Go .. M.m.ev BV" •• 
~ M Bus (CS005) 

I 
X Set SDR Byte I (CS0071 

EXIT INSTRUCTION OPERATION 
(PART 1 OF 2) 

:',':', ..... :'i:t:1f:w.~'.:~;~i:.;i~~1;~ii~£:lii~;~;~mf;m~;~~~~i 

11B 

To Next 
Page 

1"-
( , 
\,..;J 

-JP G". SAR " 

Op Register I 
~ _______________ .... DNool 

A Bus (CSOO4) 

DF975 
~------"""T-------~ DG975 '-----.....,r-----~ APOOl 

DF975 DF002 
~ ___ ....,.. ____ .. DG975 ~ ___ ~________ DG002 

(1', , 
"0" 

Z Register 

DFOOB 
DGOO8 

DF974 
-------"""T---------I DG974 I 

X Set DR 2 (CS007) 
I 

DF003 
~ ______ """T ________ -IDG003 

Display B I APO.11 
'__ ________ -"""_ AP012 

i~ r'\ ern r ) I.J \'...r/ ('4~j/ 

SDR I 
~ ___________ -' DNool 

Instruction Operation 

Exit Compare 

See page 6-100. 

Note: See page 6-000 for data flow 
bit card locations. 
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Exit Only 

~:.~<: The contents of SAR 
jl~ loaded into LAR. 

i~f§~I~~;@'*~Wi.l;i~~:m~~;iw:;~~r:;~;~ 
11C 

l-
Exit Only 

Instruction Operation 

11:0 
Exit B Reg Direct 

See page 6-100. 

End of Instruction 

( 

SAR 

I 

'\ 

(-

OF971 
00971 

X Set LAR (CSOO1) 

I 

LAR 
OF002 
OG002 

OF974 
::>G974 

Z Register 
OF974 
OG974 

I 
X Set TAR (CS007) 

I 

TAR 
OF971 
OG971 

L Gate TAR to Y Bus I (CS0Q4) 

X Set SAR (CS007) 
I 

SAR 
OF971 
OG971 

Note: See page 6-000 for data flow 
bit card locations. 

OF 002 
OG002 

OF002 
OG002 

( ( ( {' 

EXIT INSTRUCTION OPERATION 
(PART 2 OF 2) 

( ( 
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CCU INPUT INSTRUCTIONS 
The central control unit (CCU) has 44 assigned input 
instructions. These input instructions set bits in a general 
register to indicate various hardware conditions. 

Inputs X'OO' to X'1F' 
General Registers 
Inputs X'OQ'-X'l F' load the contents of the general 
register specified by the E field into the general register 
specified by the R field. 

The contents of the general register specified by the E field 
are set in the B register at 11 C time. Refer to the input 
instruction on page 6·710. 

Input X'70' Storage Size Installed 
Input X'70' turns on bit 0.3 of the general register specified 
by t~e R field. Setting bit 0.3 of the general register to 

"1" indicates that the 3705·80 contains 256K bytes of 
storage. 

General Register Bit Definitions 

Bit 
Storage These bits 
Size 0.2 0.3 0.4 0.5 are O. 

256K 0 0 0 0.0 

Iff' ) .""''), «~ ~.- (,..,-.\ .11""'" (,-.." 
,; I ".'i '1. j) '~"l..' 1.1 ' .. 1 ~) >" .~ Ii.. \~ 

, / 

0.2 

3705·80 Storage 

0.3 A "1" indicates that the amount of storage installed in the 
3705-80 is fixed at 256K. 

0.4 These bits are O. 

I 

,~ 

General Register 
(In CCU) 

1.7 

-----------.- .. _------_.- -------_._---- - ._---_._--_. 

Hardware Function 

Gate Input 70 

JMPR Weight 256K Mem Installed 

CM002 
AJOO2 

/'L-,\ 
'\,-y) 

Mem Size to Indata 0.3 

~.-, 

.:., )! 

CCU INPUT INSTRUCTIONS 
INPUT X'71' 

X: Gate CCU Indata . I to Y Bus (CS004) 

X Gate Y Bus to I B Reg (CS004) 

The contents of the Y bus are set in 
the B register at 11 C time. Refer to 
the input instruction on page 6·710. 

6-770 
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Input X'71' Panel Addr/Data Entry Digits 
Input X'71' causes the general register specified by the 
R field to be loaded according to the setting of the 
ADDRESS/DATA switches on the control panel. 

General Register Bit Definitions 

X.6 X.7 Switch A 

These bits are loaded with information 
from ADDRESS/DATA switch A. 

..:O~.O:""-_"""''T''" ___ O;;';',;;,,3 Switch B 

(' (- (-

These bits are loaded with information 
from ADDRESS/DATA switch B. 

..,;0,;...4 ____ ---0-.7 Switch C 

These bits are loaded with information 
from ADDRESS/DATA switch C. 

1~ 1~ Swb~D 
---""T""--~ 

These bits are loaded with information 
from ADDRESS/DATA switch D. 

1.4 1.7 Switch E ..;,,;..;----,.----

(' ( 

These bits are loaded with information 
__ .L.... _ ____ L-___ ___ ---IL-_______ .L---- -----'---- from ADDRESS/DATA switch E. 

, General Register R 
I (In CCU) 

1.7 

A 

I 
X 

I 

(- (-- ( { '- .. ( ( (- (' ( 

Hardware Function 

ADDRESS/DATA Switches (On Control Panel) 

I B 1 C I D I E AP002 

Gate Hex Sw I Gate Hex Sw I Gate Hex Sw I Gate Hex Sw I Gate Hex Sw 
A and C 
and E X Band D X A and C and E X Band D X A and C and E 

(CSOO4) I (CS004) 

I 
(CS004) I (CS004) I (CS004) 

X Gate CCU Indata to Y Bus (CSOO4) 

I 
X Gate Y Bus B Reg (CS004) • 

The contents of the Y bus are set in the B register at 11 C time. Refer 
to the input instruction on page 6·710. 

INPUTX71' 6·780 



Input X'72' Display/Function Select Switch 
Input X'72' causes the general register specified by the 
R field to be loaded with information indicating the posi· 
tion of the DISPLAY/FUNCTION SELECT switch. 

General Register Bit Definitions 

0.0 0.2 These bits are "0". --"""T---
0.3 Storage Address 

A "1" indicates that the DISPLAY IFUNCTION 
SELECT switch is in STORAGE ADDRESS. 

0.4 Register Address 

A "1" indicates that the DISPLAY IFUNCTION 
SELECT switch is in REGISTER ADDRESS. 

0.5 0.7 These bits are "0". ----r---
1.0 This bit is "0". 

1.1 Function Select 1 

A "1" indicates that the DISPLAY IFUNCTION 
SELECT swltch is in FUNCTION 1. 

1.2 Function Select 2 

A "1" indicates that the DISPLAY IF UNCTION 
SELECT switch is in FUNCTION 2. 

1.3 Function Select 3 

A "1" indicates that the DISPLAY/FUNCTION 
SELECT switch is in FUNCTION 3. 

1.4 Function Select 4 

A "1" indicates that the DISPLAY IFUNCTION 
SELECT switch is in FUNCTION 4. 

1.5 Function Select 5 

A "1" indicates that the DISPLAY IFUNCTION 
SELECT switch is in FUNCTION 5. 

0.0 0.1 0.2 0.3 0.4 0.5 f 0.61 0.7 1 1.0 11.1 1.2 

General Register 
(In CCUI 

o o 

1.3 

(j 

1.6 F"nction Select 6 I A "1" indicates that the DISPLAY/FUNCTION 
SELECT switch is in FUNCTION 6. 

1.7 This bit is "0". 

I 
1.4 /1.5 11.6 11. 7 

o 0'-'· 
. , o o 

Hardware Function 

'-----_.r------' AP005 

x 

I 
X 

I 
X • 

Gate Input 72 (C00041 

Gate CCU Indata to 
Y Bus (CSOO4) 

Gate Y Bus to B Reg (CS0041 

The contents of the Y bus are set in the B register at 11 C time. Refer 
to the input instruction on page 6-710. 

o () o o o 

INPUTX72' 6-790 
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Input X'73' Insert Key 
Input X'73' is associated with storage protection. When 
executed, the key addressed by the last Output X'73' is 
inserted into bits 1.5-1.7 of the general register specified 
by the R field. 

General Register Bit Definitions 

(- ( (" 

Input X'74' Lagging Address Register 
When an Input X'74' is executed, the contents of the 
lagging address register (LAR) are transferred to the register 
specified by the R field. If this input is executed at pro
gram level 2,3, or 4, the address from LAR is of the last 
instruction executed before the input. If this input is 
executed in program level 1, the address from LAR is of 
the last instruction executed before entering level 1. 

o ::::.:.:.0;..... ___________ ....... ____________ -.!.1;::.4 These bits are "0". 

0.0 

Hardware Function 

Sp Reg Bit 1.3 
6-890 A 

Gate Input 73 

6-890 B 
(Not) Sp Reg Bit 1.3 

CV051 
or 
CV107 

CV051 
or 
CV107 

General Register 
(In CCU) 

Store Key Bit 1.5 

Store Key Bit 1.6 

Store Key Bit 1.7 

Prot Key Bit 1.5 

Prot Key Bit 1.6 

Prot Key Bit 1.7 

I LAR I DF002 
L X_.4 _____ ....-----.:.1:..:...J.7 DG002 

.;..1.;.;.5_--......-_..;.1.;.;...7 Key 
I 
x Gate Input 74 (CQ004) 

I 
1.7 

Store Key to Indata 
Bit 1.5 

C'J051 or CV107 

Store Key to I ndata 

Bit 1.6 

('V051 or CV107 

Store Key to I ndata 

Bit 1.7 

CV051 or CV107 

Prot Key to I ndata 

Bit 1.5 

CV051 or CV107 

Prot Key to I ndata 

Bit 1.6 

evo:: 1 or CV107 

Prot Key to I ndata 

Bit 1.7 
CV051 or CV107 

Th is bits contain the key 
addressed by the last Output X'73' I Gate CCU Indata to Y Bus (CSOO4) 

i Gate Y Bus to B Reg (CSOO4) 

The contents of the Y bus are set in the B register at 11C time. Refer 
to the input instruction on page 6·710. 

X Gate CCU Indata I to Y Bus (CS004) 

X Gate Y Bus to B Reg (CS004) • 
The contents of the Y bus are set in the B register at 11 C time. Refer 
to the input instruction on page 6-710. 

(' ( ( " 
"" {- ( 
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Input X'76' Adapter Level 1 Interrupt Requests 
Input X'76' is associated with program level 1 interrupt 
requests. Execution of this instruction loads the general 
register specified by the R field with bits that indicate the 
origin of an adapter level 1 interrupt request. 

General Register Bit Definitions 

0.0 Type 4 CA #1 or #2 
A "1" indicates that type 4 CA #1 or #2 has 
requested a program level 1 interrupt. 

0.1 Type 2 Scanner L 1 

A "1" indicates that the. type 2 scanner has 
requ,ested a program level 1 interrupt. 

0.2 This bit is O. 

0.3 This bit is O. 

0.4 This bit is O. 

0.5 Type 1 CA or Selected Type 4 CA L 1 

T A "1" indicates that the type 1 CA or selected 
type 4 CA has requested a pr()gram level 1 interrupt. 

0.6 This bit is O. 

0.7 Remote Program Loader L 1 I A"'" indicates that the Remote Diskette Controller 
has requested a program level 1 interrupt. 
1 .0 These bits are 0 

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 

General Register 
(In CCUI 

o o o o o o () o o o o o o 

Hardware Function 

Gate Input 76 Gate 1st Test Pnts on Inbus 

Input CA Level 1 0.0 

PA012 
_B_id_L_e_v_e_1 _'_In_t_e_rr_u,;.,p_t ....,j--4P--L_.....J (Type 4 CA #1 or #2) 

Select Lt 

(Type 2 CS) 

TA031 Error Set Level' Interrupt 
Identify CSB 

Set Lvi 1 Bid 
GA012 

RA012 

Chnl Bus In Error to Err Det 

CA L1 Interrupt Req 

RA102 

a 0---, 
, ( o o 

PA012 PAOll 

Input Selected CA L1 0.5 

(Type 4 CAl 

PA012 PA011 

CSB Error 
A 

TB15' TA021 

File Lvi lint 

GE304 

I nput Type 1 CA Levell 

RAOll 

o o o 

Inbus Bit 0.0 

Inbus Bit 0.5 

Inbus Bit 0.1 

Inbus Bit 0.7 

Inbus Bit 0.5 

o 

INPUTX76' 6-810 

X Gate I nbus to I Y Bus (CSOO4) 

X Gate Y Bus to 
• B Reg (CS004) 

The contents of the Y bus are set 
in the B register at 11 C time. Refer 
to the input instruction on page 
6-710. 
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Input 'X77' Adapter Level 2 or 3 Interrupt 
Requests 

( ( ( (- { (- (~ (-

Hardware Function 

CSB Bid L2 
2nd T.P. to Inbut 0.1 

~_G_a_te __ ln_p_u_t_7_7 ______________________________________________ i-__ ~(Type2) 

Gate 2nd Test Pnts on Inbus CX003 

File Lvi 3 Bid 

Input X'77' is associated with program level 2 and level 3 
interrupt requests. Execution of this instruction loads 
the general register specified by the R field with bits to 
indicate the origin of an adapter level 2 or 3 interrupt 
request. 

AA002 GA012 
Set Lvi 3 Bid 

(Remote Program Loader) 

When priority selection is required with two type 4 CAs, this 
instruction sets or resets the selected latch in each type 4 CA 
according to the state of the 'CA4 has priority' latch. It also 
resets the 'prime priority select' latch. 

General Register Bit Definitions 

0.0 This bit is O. 

0.1 
A "1" indicates that the type 2 scanner has 
requested a program level 2 interrupt. 

0.2 0.7 These bits are 0 

1.0 

1.1 

General Register R 

(Ill CCUI 

Type 4 CA L3 

A "'" indicates that type 4 CA #1, #2, 
has requested a program. level 3 interrupt. 

Remote Program Loader L3 

A "1" indicates that the Remote Diskette Controller 
has requested a programleveJ 3 interrupt. 

1.2 This bit is O. 

1.3 Type 1 or Selected Type 4 CA Data/Status L3 
A "1" indicates that a type 1 or selected type 4 CA has 
requested a program level 3 data service interrupt. 

1.4 Type 1 or Selected Type 4 CA L3 

A "1" indicates that the type 1 or selected 
type 4 CA has requested a program level 3 
initial selection interrupt. 

1.5, 1.6 ; 00 - Type 4 CA #1 selected I 01 - Type 4 CA #2 selected 
1.7 This bit is O . 

.. I 

CA4 has 
priority 

Bid-Level 3 Interrupt 

Reset Selected L T 

Set Selected L T 

Gate Input 77 Repower 

L3 Int to 1.0 

(Type 4 CA #1 or #2) 
(Type 4 CAl 

PA012 

RAOO2 

PGM or Supp Out Int 

SVC L3 Int 

Select Lt 
Data/Status L3 

Input OS L3 1.3 

(Selected Type 4 CAl 

Input LS L3 1.4 

In..;.it;;..;.se;.;I..;L;.;3;.... __ t-t-L __ .....J (Selected Type 4CA) 

Input 77 CA4 10 1.5 

Input 77 CA4 10 1.6 

.---_--..._---' (Selected Type 4 CA #2) 

SVC L3 Int 1.3 

(Type 1 CAl 

Init Sel L3 Int 1.4 

(Type 1 CAl 

RC407 RC407 

T2 

(-. 

PA011 

PA011 

PA011 

PA011 

PA011 

RA011 

RA011 

Inbus bit 1.1 

Prime Priority 
Select 

FL 

Inbus Bit 1.0 

I nbus Bit 1.3 

Inbus Bit 1.4 

Inbus Bit 1.5 

I nbus Bit 1.6 

Inbus Bit 1.3 

Inbus Bit 1.4 

( ( 

X Gate I nbus to I Y Bus (CSOO4) 

X Gate Y Bus to 
• B Reg (CSOO4) 

The contents of the Y bus are set in the 
B register at 11 C time. Refer to the input 
instruction on page 6-710. 

INPUTX77' \~820 

(. 



Input X'79' Utility 
Input X'79' causes the general register specified by the 
R field to be loaded with information indicating (1) the 
state of the program level 5 C and Z condition latches, 
(2) the last program level to be active before a level 1 
interrupt, (3) the state of the IPL escape control, and 
(4) the 3705-80 contains a type 1 or type 4 CA. 

General Register Bit Definitions 

o ::::::..0:.....-___ -.-___ .......;0:.;.,;:5 These bits are O. 

0.0 0.1 

0.6 Program Level 5, C Condition 

0.5 0.6 

A "1" indicates that the 'C Condition' 
latch for program level 5 is on. 

0.7 t'rogram Level 5, Z Condition 

A "1" indicates that the 'Z condition' 
latch for program level 5 is on. 

1.0 Program Level 2 

A "1" indicates that program level 2 
was interrupted by program level 1. See Note 1. 

1 .1 Program Level 3 

A "1" indicates that program level 3 
was interrupted by program level 1. See Note 1. 

1.2 Program Level 4 

A "1" indicates that program level 4 
was interrupted by program level 1. See Note 1. 

1.3 Program Level 5 

A "1" indicated that program level 5 or the "WAIT" state 
was interrupted by program level 1. See Note 1. 

1.4 
This bit is always set to "1" in the 3705-80. 

1.5 See Note 2 

A '0' indicates a 3705-80 Communications Controller 

1.6 A '1' indicates that a type 1 or type 4 CA I is installed in the 3705-80. See Note 1. 

1.7 IPL Escape Control I A '0' indicates that a jumper has been installed by a CE 
at the customer's request. By forcing a branch to storage 
location X'06FC', this jumper causes a bypass of the part of 
the bootstrap program that controls the initial program load. 
See Note 1. 

1.7 
Notes: 

General Register 
lin CCU) 

1. Bits 1.0-1.3 and 1.6·1.7 are 0 if input X79' is executed when 
not in program level 1. 

2. The 3705·80 Communications Controller has no hardware 
to force a 0 in bit 1.5· it results as a default condition. 

3. This bit always equals zero. 

Hardware Function 

Gate Input 79 

Lev 5 C Cond Lev 5 C Cond to Indata 0.6 

Lr CZ005 

CZ005 

Lev 5 Z Cond Lev 5 Z Cond to Indata 0.7 

FL 
CZ004 

CZ004 
(Note 3) Indata 1.4 

CGOOl 

Prog Lev 1 Current 

CP004 

Lev 2 Last Prg Stat to 

PH I ndata Bit 1.0 

CP004 

CP004 

Lev 3 Last 
Prg Stat to 

PH A 
Indata Bit 1.1 

CP004 

CP004 

Lev 4 Last 
Prg Stat to 

PH I ndata Bit 1.2 

CPOO4 

CPOO4 

Lev 5 Last Prg Stat to 

PH 
I ndata Bit 1.3 

CP004 

CP004 
ROS Not Esc 
to Indata 1.7 

ROS Escape 

CR004 

Type 1 CA to 
I ndata Bit 1.6 

Float Type CA 1 Installed ----~ 

CROO4 

x 

I 
X 

I 

INPUT X79' 

Gate CCU 
Indata Bus to 
Y Bus (CS0041 

Gate Y Bus 
to B Reg 
(CS004) 

The contents of the Y bus are set in the B register at 11 C time. Refer 
to the input instruction on page 6-710. 
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Input X'7B' BSC CRC Register 
The old CRC accumulation in the P register and the new 
character in the a register are combined in the new CRC 
generation circuitry. Input X'7B' selects the output lines 
(SO to 515) from the new CRC generation circuitry that 
corresponds to BSC CRC checking. 

CRC Generation Example 
A typical update of the CRC, located in the Character 
Control Block area, is provided below. 

D Output X'7E' (Set Mask Bits) - to prevent interrupts. 

fI Load Halfword - loads the P register with the old 
CRC accumulation. Each Load 
Halfword executed changes the 
contents of the P register; there
fore, a Load Halfword instruction 
should not be executed again until 
the new accumulated CRC is loaded 
into a CCU general register. 

II Insert Character - places the new character in a 
general register. 

II Any output instruction - places the new character in 
the a register when the genera' 
register used in step 3 is specified 
in the 'R' field. 

II Input X'7B' (BSC CRC Register) or 
Input X'7C' (SDLC 8 CRC Register) - selects the 

corresponding outputs of the new 
CRC generation circuitry and places 
the new accumulated CRC in the 
general register specified in the 'R' 
field. 

II Output X'7F' (Reset Mask Bits) - allows interrupts. 

II Store Halfword - stores new CRC accumulation in 
the CCB area on storage. 

Input X'7C' SOLC 8 CRC Register 
The old CRC accumulation in the P register and the new 
character in the a register are combined in the new CRC 
generation circuitry. Input X'7C' selects the output lines 
(SO to S15) from the new CRC generation circuitry that 
corresponds to SD LC 8 CRC checking. 

II 

( ( 

Old CRC Accumulation 
in CCB Storage Area 

( ( 

New Character in 
CCB Storage Area 

I II 

( 

X --Insert Character (N=O, R=odd) 

1.0 I 1.7 
Load Halfword --X 

~'":I ------=====. ~ 
, __ po.;0;;;;;-;;;;~~;;;;;;:;;;;~;;;;-=~;;;1~.7- - - - - - -1.0- _1_ 1.7 CC~ Som~. 0 ..... ": ~ 

1--CR001--80R..- i P Register OldCRC 

;ro~=====;I=======P1=5 ~ I 
ro I P15 ~ I 

New CRC Generation Circuitry 
(collection of Exclusive ORs and 
other logiC circuits) 

Gate Input 7S .. 
(BSC) .. 

Gata Input 7C .. 
- (SOLCS) .. 

Located on card I 
at A-83S2 I 

I 
I 
I 
I 
I L _____ _ -c ________ 1. _______ J 

CCU Indata Bus 

General 
Register 

0.0 

----Gate CCU Indata to Y Bus (CSOO4) 

-Gate Y Bus to B Reg (CS004-) 

7 

New Accumulated CRC 

I 1.7 
--St018 Halfword II 

( ( ( ( ( 
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Input X'7D' CCU Check Register Hardware Function 
Input X'7D' sets the bits in the general register specified by 
the R field to correspond to the CCU check register. Pages 
6-050 and 6-051 show the CCU check register. 

General Register Bit Definition 

0.0 Byte X Check 

_ A "1" indicates a pari.ty check in byte X, (e,xcept forSDRI. 

0.1 Byte 0 Check 

A",." indica'tes a parity check in byte O. 

L-___ _.----..J CK006 

X Gate Input 70 ICOOO51 

, Gate CCU Indata to ,I, "v., ~us ICSOO4I 

X Gate Y Bys to B Reg 
• (CSOO4I:" 

0.2 Byte 1 ,Check 

A "I" indicates a parity check in byte 1 (bytes lor X for SDR); 

The contents of the Y bus are set in theB reg1~teroutll C·tirmi. Refer 

to the input instruction on !lage 6-710. 

0.;3 L 1 Program Check 

A "1" indicates that a program check 
occurred while in program level 1. 

0.4 SAR Check 

A "1" indicates a storage address register 
parity check. Bit 0.0, 0.1. or 0.2 indicates 
which byte of the storage address register 
caused the check. 

05. SDR Check 
I A "I" indicates a storage data register parity 

ch'eck. Bit 0.1 indicates SDR byte 0 caused the 
parity check while bit 0.2 indicates SDR bytes 1 
or X caused the parity check. 

0.6 Op Reg Check 

A "1" indicates an operation register parity 
check. Bit 0.0, 0.1, or 0.2 indicates which 
byte of the operation register caused the 
check. 

0.7 Indata Bus Check 

,I A "1" indicates an indata bus'parity check. 
Bit 0.0,0.1, or 0.2 indicates which byte of 

.......................... ~the indata bus caused the check. 

0.0 0.1 

Q. 
" .: o o o o () o 

1 .0 Cycle ColJnter Chee:k' , 
' .... :' 

A "1" indicates that the CCU _cycle co_unter 
signaled an even number of, time slots to the 
CCU. 

1.1 1.2 These bits are O. 
1.3, IPL Diskette Controller Error (see note) 

1.4 (PL Media Error (see note) 
1.5 btu Checks 

A "l u indicates the presence of a CCU check. 
This is a summary bit that is set to "1'" 
whenever any of the CCU'checks in this input 

. are on. This bit should be checked first when 

. checking for a CCU check condition. 

1.6 Attachment Base Clock Check. 

A "1" indicates a type 2 attachment base 
clock check. The type 2 scanner clock 
signaled an incorrect number of time slots. 

1.7 CCU Clock Check :' 

I A "1" indicates a central control unit 
clock check. The CCU clock signaled 

" ............. ~,. ........ ~,..~ an incorrect number of time slots . 

1.0 1,'11.2 1.6 . 1.7 
Note: A ",,1" indicates that an error message is stored 
at location X'0020'-X'003F'. Load Program 1 sets 
the indicator when the message is stored. 

o o 0." 
'",- ; o o C) (~ 

",-j (} o 
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Input X'7E' CCU Level 1 Interrupt Requests 
Input X'7E' sets the bits in the register specified by the R 
field to indicate which level 1 interrupt request is set. Bits 
1.1-1.4 are set as the result of a program check in any 
level and cause a level 1 interrupt if the error occurred in 
program level 2-5. A program check in program level 1 
causes an IPL. If a program check occurs during IPL, 
it causes a hard stop. 

General Register Bit Definitions 

0.0 0.7 These bits are "0". 

0.0 0.1 0.2 0.3 

1.0 Address Compare Interrupt II 

General Register 
(In CCUI 

A "1" indicates a level I 
address compare interrupt. 

1.1 This bit is O. 

1.2 In/Out Check l1 

T A "1'" indicates an in/out 
check has occurred. 

1.3 Protection Check II 

A "1" indicates a protection 
check has occurred. 

1.4 Invalid Op Check II 

A "1" indicates an invalid op 
code check has occurred. 

1.5 This bit is· "0". 

1.6 IPll1 I ~ ~~~~~~~:~tes that an I P l 

1.7 This bit is "0". 

I 
1.7 

(-

Hardware Function 

IPl Bid lev 1 

Gate Input 7E 

Invalid 
Op 

FF 

CU014 

Prot Check 

FF 

CV061 

CU014 

Addr 
Comparfl 

FF 

CU014 

CU010 

CU014 

CV061 

CU014 

( 

IPl to Indata Bit 1.6 

Invalid Op to Indata 1.4 

Protect Check to I ndata 1.3 

1·0 Ck to Indata 1.2 

Addr Compare to Indata 0.0 

(-

x 

I 
X 

I 

Gate CCU Indata 
to Y Bus (CS0041 

Gate Y Bus to 
B Reg (CSOO4I 

The contents of the Y bus are set in the B register at 11C time. Refer 
to the input instruction on page 6-710. 

INPUT X7E' CCU LEVEL 1 
INTERRUPT REQUESTS 

(- ( 
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Input X'7F' CCU Level 2, 3, or 4 Interrupt Requests 
Input X'7F' sets bits in the general register specified by 

-the R field to indicate which level 2,3, or 4 interrupt 
requests are set. 

General Register Bit Definitions 

0.0 

0.1 

Diagnostic L2 
A "1" indicates a diagnostic 
level 2 interrupt request. 

0.5 These bits are "0". ---------,--------
0.6 Panel Interrupt Request L3 

0.7 

A "1" indicates an interrupt request from 
the control panel INTERRUPT push 
button. 

PCI L4 

A "1" indicates a level 4 
prograin-controlled interrupt 
(PCI L4) request. 

1 .0 1 .4 These bits are "0". 

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 1.0 1.1 

General Register 
(In CCU) 

0 0 0 0 0 '" _.J} 
" ;'" 

\~ • ,0 

1.2 1.3 1.4 

f~ 
\,.j 

1.5 Interval Timer L3 

1.5 

A "1" indicates a level. 3 
interval timer interrupt 
request. 

1.6 PCI L3 

T A "1" indicates a level 3 
program-controlled 1 interrupt request. 

1.7 SVC L4 

I A "1" indicates a level 4 
supervisor call interrupt 
request. 

1.61 1.7 

0 () 
-------------"'- -------

Hardware Function 

Gate Input 7F 

0 

SVC Bid 
Lev 4 

CU015 

PCI Bid 
Lev 3 

CU015 

Interval 
Timer 

FF 

CU014 

PCI Bid 
Lev 4 

CU015 

Interrupt 
Key 

FF 

CU014 

PCI Bid 
Lev 2 

CU014 

0 0 

CU015. 

2nd T.P. to 
Indata Bit 1.7 

2nd T.P. to 
... --r-~ Indata Bit 1.6 

CU015 

6---{---' Int Timer to 
Indata 1.5 

CU014 

CU015 

2nd T.P. to 
Indata Bit 0.7 

... --r-~ Interrupt Key to 
Indata 0.6 

CU014 

CU014 

PCI L2 to 
IndataO.O 

0 

Gate CCU Indata to 
X Y Bus (CS004) 

I Gate Y Bus to 
X B Reg (CS004) • 

INPUTX7F' 

The contents of the Y bus are set in the B register at 11 C time. Refer 
to the input instruction on page 6-710. 

0 0 0 r0 0 ~j "'-y "-.y' 
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CCU OUTPUT INSTRUCTIONS 
The CCU has 43 assigned output instructions. These out
put instructions set and reset various CCU latches and load 
external registers with data from general registers. 

Outputs X'OO' to X'1 F' General Registers 
Outputs X'OO'-X'l F' load the contents of the general 
register specified by the R field into the general register 
specified by the E field. 

At 11 D time, the contents of the Z bus (contents of the 
register specified by the R field) are set in the general 
register specified by the E field. Refer to the output in
struction on page 6-730. 

Output X'70' Hardstop 
Output X'70' causes the 'hardstop' latch to set. The 
3705-80 comes to a complete stop, and IPL is required 
to continue processing using the adapters. The bit settings 
are ignored since this output performs a control function. 

TO Time 

Output Inst 

11 CD Time 
A 

Set Outputs 70 to 77 

( 

Op Xll1 XXXX XXXX XXX X 

Op Reg Bit 1.0 

Op XXXX XXXX XOOO XXXX 

CQ004 

Hard Stop 
Latch 

FL 

CUOO6 

CUOO6 

Hard Stop Lch 

( ( ( 

Output X'71' Display Register 1 
Output X'71' causes the contents of the general register 
designated by the R field to be loaded in display register 1. 
The PROG RAM DISPLAY light also turns on. 

At 11 D time, the contents of the Z bus (contents of the 
general register specified by the R field) are set in display 
register 1. Refer to the output instruction on page 6-730. 

• Set DRI X I (CSOO7) 

Display Register 1 

Set Outputs 70 to 77 

Op XXXX XXXX XOOl XXXX 

DF003 
DG003 

CS007 

(' ( 

Output X'72' Display Register 2 
Executing Output X'72' causes the contents of the general 
register specified by the R field to be loaded in display 
register 2. The PROGRAM DISPLAY light also turns on. 

At 11 D time, the contents of the Z bus (contents of the 
general register specified by the R field) are set in display 
register 2. Refer to the output instruction on page 6-730. 

I 
X Set DR 2 (CS007) 

I 
Display Register 2 

Set Outputs 70 to 77 

Op XXXX XXXX X010 XXXX 

DF003 
DG003 

CS007 

CS007 

(' (' ( ( 
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Output X'73' Set Key 
(Storage Protect) (Part 1 of 2) 
Output X'73' is associated with storage protection. It is 
used to set either a storage key or a protect key with the 
cOntents of bits 1.5-1.7 of the general register designated by 
the R field. Bit 1.3 controls the selection of either a 
storage key or a protect key. If bit 1.4 is "1", the addressed 
key is set according to bits 1.5-1.7. If bit 1.4 is "0", the 
addressed key is not set. 

Input X'73' can be used to set bits in a general register 
according to the key addressed by the last Output X'73'. 

General Register Bit Definitions 

General Register (In CCU) 

0.0 

1.5 

1.4 Set Key 

1.7 

1.7 These bits contain the storage key or pro· 
teet key (as indicated by bit 1.3) to be 
assigned to the storage key address 
(addressed by bits O.O-O.B) or the user 
(addressed by bits 0.4-0.BI. I f bit 1.4 is 
"0", these bits are ignored. 

A "1" causes the key in bits 1.5-1.7 to be inserted 
for the addressed key. If th is bit is "0", no keys are 
changed. I n either case, the key addressed with the 
last Output X'73' executed can be inputted with the 
next subsequent Input X'73'. 

1 .3 Key Address Select 

A "1" causes a storage bit to be set. Bits 0.0-
O.B of this output give the storage key address. 
A "0" causes a protect key to be set. Bits 0.4-
O.B contain the protect key address. 

0.7 1.2 These bits are unused. 

0.0 

~ 
\Y 

0.4 

0.3 Key Address 

0.6 Key Address 

If bit 1.3 of this output is a "1", these bits, 
along with bits 0.0·0.3, form a storage key 
address. If bit 1.3 is a "0", these bits are 
the protect key address of the desired user. 

If bit 1.3 of this output is a "1", these bits, 
along with bits 0.4·0.B, form the storage key 
address. If bit 1.3 is "0", these bits are ignored. 

o 00 ~"' .• ,) .. , ~. 0'·· 0·,' " , 
~ " "- ' o o () 

Hardware Function 
The contents of the Z bus (contents of the general register 
specified by the R field) set storage protection at 11 D time. 
Refer to the output instruction on page 6-730. 

From general register specified by R field 

I 
X Set Output 73 

Storage Protect Register 

0.0 0.6 0.7 1.2 1.3 1.4 1.5 

OUTPUT X73; SET KEY 
(STORAGE PROTECT) (PART 1 OF 2) 

1.B 1.7 

Address Key Decoding 

Not Used 
1 TCVOOl 

CV061 

X Write Buffer (CV061) 
~ __ 0_.0 ____ 0_.3 ____ 0_.4 _____ 0_.B~lcVOOl 

_--._--- CVOll 

~----------~--------~ x-a-T 

• 
Protect Key Bu ffer .---.. -.. ~ I Store Key Buffer I 

~~~CV021 =======::;::::;:::;;:======== CV041 

o () 0····, "-.. 

'-- Store Key Bit 1.5 
'-- Store Key Bit 1.B 

_____ Store Key Bit 1.7 

00 o 

- Protect Key Bit 1.5 
'--- Protect Key Bit 1.B 

'---- Protect Key Bit 1.7 

() o o 
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Output X'73' Set Key 
-- Prot Key 

1 Address 100 
(Storage Protect) (Part 2 of 2) A 

4 Prot Key Bfr 0 
6 i.....--Not A Time ,----

eVOll M Reg Prot Key Buffer Select Store Key Buffer 0 .a.-,....-- OBit 1.5 Prot Key Bit 1.5 A 7 Prot Key 
2", Add1'ess 011 Prot Key Bfr 1 

SP Reg ~1 ~~-+- . 

A 
~ Z Bus Bit 0.0 SP Reg Bit 0.0 

Prot Key 
4~'---- - r- CV041 M Reg 

PH Buffer 1 Bit 1 .5 
r--

Select Store Key Buffer 1 
8 4a.-r--A 

Set Output 73 Not SP Reg Bit 0.0 4 .... ,- Prot Key _._ .. 

'--- A AddressOtO 
eVOOl M Reg Prot Key Buffer .--1-

'K"";;I Sel~' "ore "'V ""ff" 2 ~ ~ -I- '-L-- OBit 1.6 Prot Key Bit 1.6 

.--
Z Bus Bit 0.1 SP Reg Bit 0.1 I~ Prot Key ~ 

4~~ ~ I- Address 001 It- eV041 M Reg Prot Key Buffer PH A 
.J-- L--I-- A 

Select Store Key Buffer 3 ~ 1 Bit 1.6 
Not SP Reg Bit 0.1 '---- f-. ~ - '-L--

'---

-4~""'-- M Reg Prot Key Buffer 
~f- CV041 Z Bus Bit 0.2 SP Reg Bit 0.2 L..- Prot Key OBit 1.7 Prot Key Bit 1.7 4~ Store Key Address XXl XXXX A Address 000 

PH L....--

.J-- r-f- '-
eVOOl i.....--

M Reg Prot Key Butter eVOll 11 eV041 
1 Bit 1.7 

Z Bus Bit 0.3 SP Reg Bit 0.3 
I~ Store Key Address XXXl XXX 

fr,-PH 
IJ-

eV041 

Z Bus Bit 0.4 SP Reg Bit 0.4 
Store Key Buffer 0 

-. 

~ 
~ Store Key Address XXXX1XX Store Key Buffer 0 Bit 1.5 

PH A - --
4~ I Addr M Reg 

Not SP Reg Bit 0.4 2 Decode 
Addresses 00·31 r--

Store Key Buffer 0 Bit 1 .6 

Z Bus Bit 0.5 SP Reg Bit 0.5 
r- Store Key Buffer 0 Bit 1.7 

4~ Store Key Address XXXXXl X 
PH ~ 7 eV021 

It- Not SP Reg 
eV021 Store Key Buffer 1 

Bit 0.5 
4 CV031 Store Key Buffer 1 Bit 1.5 

)J M Reg Z Bus Bit 0.6 SP Reg Bit 0.6 --------- f--

NO'SPR"";'~ 
~ Store Key Address XXXXXXl Z Bus 

SP Reg SP Reg Bit 1.5 Store Key Buffer 1 Bit 1 .6 PH _ Bit 1.5 ~f-
t~ 

T2 eVOOl PH .... Store Key Buffer 1 Bit 1.7 
Time - r--

8 CV021 

Write Store Key Buffer C( Store Key Buffer 2 
A Z Bus Bit 1.3 SP Reg Bit 1.3 Z Bus CV061 

SP Reg Bit 1.6 4 
.... - _ .. Store Key Buffer 2 Bit 1.5 

PH 
_ Bit 1.6 

M Reg 

u- - 1--- PH Store Key Buffer 2 Bit 1.6 
NotSP Reg Bit 1 .3 eV061 ~ t-f-

I 
L---

~ ~ Store Key Buffer 2 Bit 1.7 eVOOl 
Write Prot Key Buffer Z Bus 9 eV031 A 11 Bit 1.7 SP Reg Bit 1.7 

Store Key Buffer 3 
Z Bus Bit 1.4 SP Reg Bit 1.4 PH Store Key Buffer 3 Bit 1.5 Store Key Bit 1.5 - -- M Reg PH eV061 

4~ ...•. _-, Store Key Buffer 3 Bit 1.6 Store Key Bit 1.6 
eV061 '-f-

CV061 
A 6·800 Store Key Buffer 3 Bit 1 .7 Store Key Bit 1.7 

eV031 

B 6·800 
10 

. OUTPUT X73' SET KEY 
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Output X'77' Miscellaneous Controls 
Output X'77' contains controls used to set or reset various 
interrupt requests. 

General Register Bit Definitions 

0.0 

0.1 

T 

0.2 

0.3 

I 
0.7 Reset Diagnostic L2 

A "1" resets the level 2 diagnostic 
interrupt request. This bit is ignored 
if the CCU is not in test mode. 
(See A LD page CU014.) 

0.6 Set Diagnostic L2 

A "1" sets the level 2 diagnostic interrupt 
request. This bit is ignored if the CCU is 
not in test mode. (See ALD page CU014.) 

0.5 These bits are unused. 

Reset Panel Interrupt Request L3 

A "1" resets the program level 3 external 
interrupt request. (See ALD page CU014.) 

Reset CCU Checks 

A "1" resets all CCU checks. (See ALD page CU006.l 

0.0 Reset IPL L 1 

A "1" resets the level 1 IPL request. 
(See ALD page CU010.) 

A '1' resets the Not·lnitialized sense bit. 

1.1 

1.7 

Hardware Function 
At 11 D time, the contents of the Z bus (contents of the 
general register specified by the R field) set the controls 
shown on this page. Refer to the output instruction on 
page 6-730. 

If a Remote Programmer Loader is installed on a 3705-80, 
the ROS bootstrap program executes an Output X'77', 
after the load module has been successfully transferred, 
that resets the 'program initiated IPL' latch (GE102) if 
it was set. 

I+, Reset SVC L4 

A "1" resets the level 4 supervisor call 
(SCV L4) request. (See ALD page CU015.i 

1 .6 Reset PCI L4 

A "1" resets the level 4 program-controlled 
interrupt request (PCI L4) set by Output 
X'7D'. (See ALD page CU015.) 

1 .5 Reset Program Checks L 1 

A "1" resets all program level 1 program 
check interrupt requests. (See A LD page CU014.) 

1 .4 Reset Address Compare L 1 

A "1" resets the program level 1 address 
compare interrupt request. (See ALD page CU014.) 

1.3 This bit is unused. 

1.2 Reset PCI L3 

A "1" resets the level 3 program·controlled 
interrupt request (PCI L3) set by Output 
X'7C'. (See A LD page CU015.) 

Reset Interval Timer L3 

A "1" resets the program level 3 interval 
timer request. (See A LD page CU014.) 

1.0 This bit is unused. 

OUTPUT X'77' 6-900 
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Output X'78' Force CC Checks Hardware Function 

Output X'78' provides a means for testing the CC check 
circuits under diagnostic control by forcing checks in the 
CCU data flow. This output is ignored if the CCU is not 
in test mode. 

At 110 time, the contents of the Z bus (contents of the 
general register specified by the R field) cause the functions 
shown on this page. Refer to the output instruction on 
page 6·730. 

Note: You may have to take corrective action after using 
this output and store data with the correct parity in the 
affected register or storage location. 

General Register Bit Definitions 

0.0 

0.0 

General Register 
(In CCU) 

1.7 

T I ',:, ... B~ Ch,,' '.1 T"'~ b;u .re """"". 

I A "1" causes Incorrect parity on the 
--L- indata bus. (See ALD page CK001.) 

1 .2 A Registt'r Check 

A "1" causes incorrect parity in the 
A register. (See ALD page CKOOl J 

1.1 Complement Z Bus Parity 

A "1" causes incorrect parity to be forced 
at the Z bus. (See ALD page CK001.) 

1.0 Complement Storage Pari tv 

A "1" causes incurrect parity in both 
byte 0 and byte 1 of the halfword 
accessed in storage on the next 
instruction cycle. (See ALD page CKOO1.) 

0.7 Complement 0.0-0.7 

A "1" causes the corresponding bit positions 
of bytes X,O, and 1 of the input to the ALU 
check detection circuits to be complemented. 
(See ALD page CK002.) 

( ( (. ( ( ( ( 
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Output X'79' Utility 
Output X'79' sets or resets various CCU latches. 

General Register Bit Definitions 

0.0 

0.0 

0.3 

1.0 

I 
1 .1 Reset load Indicator 

A "1" sets the 'load' latch that resets the 
lOAD light on the control panel to indicate 
that I P l is completed. The 'load' latch is 
reset and the lOAD light is turned on during 
IPl. (See AlD page CU006.l 

Reset Check Stop Mode 

A "1" resets 'ck stop mode' set during IPl 
phase 1 and allows the setting of 'mach ck 
set IPl'. 
(See page 6-960 and AlD page CU006). 

0.7 Program Level 5, Z Condition 

If bit 0.5 of this output is "0", the 'Z 
condition' latch for program level 5 is 
set according to the state of this bit. 
(See ALD page CZOO4.) 

0.6 Program Level 5, C Condition 

If bit 0.5 of this output is "0", the 
'C condition' latch for program level 5 
is set according to the state of this bit. 
(See ALD page CZ005.l 

0.5 Inhibit Program Level 5, C and Z Replacement 

If this bit is "0", the program level 5 'C and Z condition' 
latches are set according to bits 0.6 and 0.7. If this bit is 
"1", no action is taken (See ALD page CZ004.l 

0.4 These bits are unused. 

Set Storage Diagnostic Mode 

A"1" sets the 'allow set memory diag reg' latch. At the next 'store 
new' pulse, store bitSfor bytes 0 and 1 are set into the F ET storage 
diagnostic registers. 

0.2 Set IPL 

A "1''- initiates an IPl. (See ALD p&ge CU010.1 A "1" also selects the ROS to be used 
• as specified by output X'6B' and bit 0.4 if a Remote Program Loader is installed. 

0.1 These bits are unused. 

Note: Although the emulation program does not use X'79' bit 1.0, 
. the Network Control Program does and will re-IPL and check 
point restart on a machine check. 

1.5 

1.7 

I 
1.7 Scope Sync Pulse 2 

A "1" generates scope sync pulse 2. 
This is an oscilloscope synchronization 
pulse of 100 nsec that is used for 
maintenance purposes. (See A lD page 
CU015.1 

1 .6 Scope Sync Pulse 1 

A "1" generates scope sync pulse 1. 
This is a scope synchronization pulse 
of 100 nsec that is used for maintenance 
purposes. (See ALD page CU015.) 

Reset Bypass CCU Check Stop Mode 

A "1" resets the bypass CCU check stop. 
This bit should not be on if bit 1.4 of 
this output is "1". It is ignored if the 
CCU is not in test mode. (See ALD page 
CU005.l 

1.4 Set Bypass CCU Check Stop Mode 

A "1" sets bypass CCU check stop. When 
this bit is set, operation is the same as if 
the DIAGNOSTIC CONTROL switch 
were in the BYPASS CCU CHECK STOP 
position. This bit should not be on if bit 
1.5 of this output is "1". It is ignored if 
the CCU is not in test mode. (See ALD page 
CU005.l 

1.3 Reset Test Mode 

A "1" resets test mode. The TEST light 
of the control panel is turned off if the 
MODE SELECT and the DIAGNOSTIC 
CONTROL switches are in PROCESS. 
Any test functions allowed by test mode 
are also reset. This bit should not be on 
if bit 1.2 of this output is "1". (See AlD 
page CU005.) 

1.2 Set Test Mode 

A "1" places the CCU in test mode. This 
bit turns on the TEST light on the control 
panel and allows the following diagnostic 
functions to be performed: 
a. Output X'7S' Force CCU Checks' 
b. Set and reset diagnostic level 2. 
c. Set and reset bypass CCU check stop . 
d. Set and reset adapter level 1 interrupt 

request mask. 

Hardware Function 
At 11 D ti me, the contents of the Z bus (contents of the 
general register specified by the B register) cause the 
functions shown on this page. Refer to the output instruc
tion of page 6-730. 
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Output X'7C' Set PCI L3 
Output X'7e' sets the program controlled interrupt request 
for level 3. Since this instruction performs a function, the 
bit settings of the register are ignored. 

Set Outputs 78 to 7F 

Op XXX X XXXX X100 XXX X 

CU015 

Output X'7D' Set PCI L4 

PCI Bid 
Lev 3 

FF 

CU015 

PCI Bid Prog Lev 3 

Output X'7D' sets the program controlled interrupt request 
for level 4. Since this instruction performs a function, the 
bit settings of the register are ignored. 

Set Outputs 78 to 7F 

Op XXXX XXXX X101 XXXX 

CU015 

PCI Bid 
Lev 4 

FF 

CU015 

PC I Bid Prog Lev 4 

( ( (" ( 

Output X'7E' Set Mask Bits 
Output X'7 E' is used to set mask bits to prevent interrupts 
to certain program levels while processing. 

General Register Bit Definitions 

0.0 

General Register 
(In CCU) 

( (- ( 

1.7 

1.7 These bits are 
unused. 

0.0 1.0 

Hardware Function 

1.3 

1.4 

1 .5 Program Level 5 

A "1" sets a mask to 
prevent instruction 
execution in program 
level 5. (See ALD 
page CP002.) 

Program Level 4 

A "1" sets a mask to 
prevent interrupts to 
program level 4. (See 
ALD page CP002.) 

Program Level 3 

A "1" sets a mask to prevent 
interrupts to program level 3. 
(See A LD page CP002.l 

1.2 Program Level 2 

A "1" sets a mask to prevent 
interrupts to program level 2. 
(See A LD page CP002 J 

1.1 Adapter Requests L 1 

A "1" sets a mask to prevent CA and scanner 
interrupts to program level 1. (This should be 
used for diagnostic test mode only.) (See A LD 
page CP002.) 

These bits are unused. 

At 11 D time, the contents of the Z bus (contents of the 
general register specified by the R Field) cause the func
tions shown on this page. Refer to the output instruction 
on page 6-730. 

( ( .. (
~'. (\ 

OUTPUT X7C', X7D', AND 
X7E' 

( ( 
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Output X'7F' Reset Mask Bits 
Output X'7F' is used to reset the mask bits for program 
level interrupts. 

General Register Bit Definitions 

General Register 
/In CCU) 

0.0 1.7 

0.0 

<.c~, ,."""", 1"" 
( " , I 

\~~ ;;/ ',",-,) ~.,j 

11.6 I 1.7 These bits are 
unused. 

1 .5 Program Level 5 

A "1 " unmasks program 
level 5 to allow instruction 
execution at that level. 
(See ALD page CP002.) 

1 .4 Program Level 4 

A "1" unmasks interrupts 
to program level 4. (See 
ALD page CP002.) 

1 .3 Program Level 3 

A "1',' unmasks interrupts 
to program level 3. (See 
ALD page CP002.) 

1.2 Program Level 2 

A "1" unmasks interrupts to 
program level 2. (See ALD 
page CP002.) 

1.1 Adapter Requests L1 

A "1" unmasks CA and scanner 
interrupts to level 1 (for diagnostic 
test mode only.) (See ALD page 
CP002.) 

1 .0 These bi ts are unused. 

i"'>~\ 

<~V 
r"\ 
\,j 

Hardware Function 
At 11 D time, the contents of the Z bus (contents of the 
general register specified by the R field) cause the func
tions shown on this page. Refer to the output instruction 
on page 6-730. 
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IPL 
(PART 1 OF 5) 

Initial program load (lpU controls the clearing of storage and 
the loading of a bootstrap program into storage during a 
power-on reset sequence or only the loading of a bootstrap 
program during an IPL not caused by a power-on reset. 

Initializing a power-on IPL operation causes: (1) a general reset 
of the IBM 3705-80, (2) a clear storage operation (the hex value 
represented by STORAGE DATA switches B, C, D, and E 

is forced into all storage locations for a period of 300 to 
400 milliseconds), (3) automatic loading of a bootstrap 
program into storage from read only storage (ROS), and 
(4) passing of control to the bootstrap program. The 
bootstrap program (1) controls channel operations until 
the first load module from the host is successfully trans-
ferred into storage under a channel I/O Write IPL command 
or (2) controls remote-program-Ioader operations until the 
first load module from the host is successfully transferred 
into storage via the communication facility. After success-
ful transfer of the first program segment into the 3705-80, 
the bootstrap program passes control to the loaded pro-
gram segment which then controls the loading of whatever 
additional load modules are required to complete the 
3705-80 control program load. 

IPL is accomplished by successfully completing the three 
phases of the IPL operation. 

Two lights in display B on the control panel indicate the 
three phases of IPL. The LOAD light on the control panel 
is turned on when the IPL is initiated, and is not turned off 
until phase three is completed, and the control program 
executes an Output X'79' with bit 1.1 on in the CCU 
general register designated by the R field. 

IPL Initialization 

Load Push Button In 

Panel Active A 

Z Bus Bit 0.2 

( 

IPL 1 
Latch 

Set Output 79 
OR 1----...... 

FL 

( ( ( 

IPL Phase 1 
During IPL phase 1, the LOAD light turns on, and a general 
reset occurs in the 3705-80. The duration of the reset 
depends upon the duration of the action initiating the I PL. 
For example, if the LOAD pushbutton is held in, the reset 
lasts unti I the pushbutton is released. 

The general reset: 
1. Sets mask bits for program levels 2-5 and adapter level 1 

requests. 
2. Resets all interrupt entered latches. 
3. Resets all CCU interrupt requests. 
4. Resets PROG RAM STOP and HARD STOP. 
5. Discontinues instruction execution. 
6. Disables storage protection. 
7. Turns on the control panel TEST light. 

Minimal reset occurs in the channel adapter unless the IPL 
is the result of a power-on-reset. The RESET switch com
pletely resets the channel adapter and makes an IPL nec
essary. A complete power-on-reset occurs in the remote 
program loader if it is installed. 

When the phase 1 reset ends, phase 2 begins. 

IPL Phase 1 

A Reset *Machine Check Set IPL 

Chan IPL Request 

TO Time 

CU010 

(Not) IPL Phase 2 

Power On Reset or Force IPL (Not) Any I Time 
CU010 

(Not) C Time and (Not; T2 Time 

*Refer to Output X '79' Bit 1.0 Page 6·930. 

( 

Summary of IPL Phase 1 Resets. 

Logic Card 
Page Location Function 

CC004 B3Q2 Inhibit I Cycles 
CL005 B3K2 Condition LS Write 
CM001 B4C2 Inhibit Storage Operations 
CP001 B3T4 Inhibit Allow Instructions 
CPOO2 B3M2 Mask Interrupt Levels 
CPOO3 B3M2 Reset Interrupt Entered Latches 
CS002 B3F2 Conditions Set SDR byte X, 0, and 

1 Inhibit Set Bad Addr 
CS003 B3F2 Condition TAR Set 
CS004 B3F2 Gate CCU Indata to Y bus 

Gate TAR to Y bus 
CS007 B3F2 Set Op Reg 
CU004 B3P2 Reset Address Compare 

Reset Program Stop 
CU005 B3L2 Set Test Mode 

Reset BP Ck Stp Mode 
CUOO7 B3P2 Reset Clock Step 

Reset Start, Display, Store 
CU014 B3L2 Reset PCI Bid Lev 2 

Reset Addr Exception 
Reset Allow Irpt 
Reset Interrupt Key 

CU015 B3M2 Reset PCI Bid Lev 3 
Reset PCI Bid Lev 4 
Reset Svc Bid Lev 4 

CV061 B4D2 Inhibit Storage Protection 
CX002 B3D2 Priority Register Occupied Latches 

("" 
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IPL Phase 2 
During IPL Phase 2, the ROS bootstrap program is auto
matically loaded into storage sequentially from location 
X'OOOOO'. (See Notes.) TheROS array for the CA 1 or 
CA4 is mounted on an MST card and is plugged into the 
socket at 01A-B4F2 (see logic page CW011 and CW012) 
while the Remote Program Loader II ROS array card is 
plugged into the socket at 01A-B4F4 (see logic page CW001). 

The bootstrap program code is unique to the particular 
type ROS, and a listing of the code is contained in the logic 
pages beginning on ALD CW101. 

Notes: 
1. If the IPL operation is initiated by a power-on reset 

(POR), a storage test pattern is forced into all storage 
locations for a period of 300 to 400 milliseconds. The 
storage test pattern equals the hexadecimal value repre
sented by STORAGE DATA switches B, C, D, and E. When 
the forced storage test pattern operation ends, the CCU 
initiates a power-on reset which causes IPL phase 1 to 
occur. Following IPL phase 1, entry into IPL phase 2 
occurs, and the ROS is loaded into storage. 

2. See page 1-200 for a procedure to clock step through 
IPL phase 2 (see Note 3). 

3. The forced storage test pattern that occurs during IPL 
phase 2 of an IPL operation initiated by POR cannot be 
clock stepped. To simulate a POR IPL, follow either 
procedure A or B. 
A. With the 3705-80poweroff,jumper B3C4B13 to 

B3C4J". Bring up power on the 3705-80. The 
3705-80 will now loop IPL phase 1 and 2. During 
IPL phase 2, the forced storage test pattern operation 
will occur. The data pattern loaded into storage 
equals the hexadecimal value represented by STORAGE 
DA TA switches B, C, D, and E. 

B. With the 3705-80 power on and the control panel 
active,jumper B3C4B13 to B3C4J11 and press 
"LOAD." The POR IPL operation will loop as 
described in Procedure A. 
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Phase 2 Data Flow 

Note: This description of the IPL phase 2 data flow 
applies only to the loading of ROS. For information on the 
loading of a storage test pattern (occurs only during IPL 
phase 2 of an IPL operation initiated by a power-on reset), 
refer to CU016 (control logic) and 6-060 (storage test 
pattern data flow). 

At the beginning of IPL phase 2, SAR and TAR contain all 
as. Cycle steal cycles are used to load the ROS bootstrap 
program into storage. 

SAR addresses both storage and ROS. ROS is addressed on 
a byte level. During each cycle steal cycle, the ROS data is 
placed in byte 1 of the 'indata' bus. 

The first cycle steal cycle in I PL phase 2 stores the first 
byte of ROS data in byte a of the first storage location. 
(A 'cross 10 to hi' operation places the ROS data in both 
bytes a and 1. Because SAR bit 1.7 is 0, 'ROS byte 0' and 
zeros in byte 1 are gated to SD R and loaded into storage.) 

The second cycle steal cycle stores the second byte of ROS 
data in byte 1 of the first storage location. (Because SAR 
bit 1.7 is 1, 'ROS byte 0, from the store read cycle, and 
'ROS byte l' are gated to SDR and loaded into storage.) 

The bootstrap cycle steal operations continue until all of 
the ROS bootstrap program is loaded. The following data 
flow charts and pages 6-963 or 6-964 show the ROS boot
strap cycle steal operations. 

Note: Refer to page CWOOO for a list of ROS program 
code, simulation run, and ROS flowcharts. 
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+1 (Force Constant) 

To Next Page 
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TAR DF971 
DG971 

I Gate TAR to 
X Y Bus (CSOO4) 

t DF975 Gate Y Bus to B Reg 
DG975 X (CSOO4) 

I TO + T1 Time Set X 

I 
A-B Reg (CCOO7) 

DFOO2 
DGOO2 
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From Preceding Page 

CS1B 

During the read portion of 
the storage cycle, storage 
sends the data from the 
storage location addressed 
by SAR to the CCU. SAR 
bit 1.7 determines whether 
byte 0 or byte 1 is gated to 
the SDR. The byte of ROS 
data in the ROS location 
acdressed by SAR is gated 
to 'indata bus' byte 1. The 
ROS data is duplicated in 
both bytes of the Z register 
by the ALU. SAR bit 1.7 
determines whether byte 0 
or byte 1 is gated to SDR. 
The contents of SDR are 
then stored in the storage 
location addressed by SAR. 

From Preceding 
Page 

ROS 

X 

I 
Gate CCU Indata to 
Y Bus (CSOO4) 

X Gate Y Bus to B 
I Reg (CS004) 

I 
X TO + Tl Time Set A-B 

I ~~(CC007) Byte 1 __ ....1-"':'-_ 

B Register DF002 
DG002 
Byte 1 

DF008 
DG008 

A "cross 10 to hi" 
operation occurs. 
See page 6-100. 

y Z Register DF974 
DG974 

X If SAR 1.7 = 0: l Gate Byte 1 to M Bus (CS005) 
IfSAR1.7=1: 
Gate Byte 0 to M Bus (CS0051 

,.-== 
X If SAR 1.7 = 0: 

Gate Z Bus Byte 0 to M Bus (CS005) 
If SAR 1.7 = 1 : 
Gate Z Bus Byte 1 to M Bus (CSOO5) 

X Set SDR Byte (CSOO7) 

I 
DNOOl From r-;:] 

Preceding Page y I SDA 

L_1~---Sto~rn~i~~----~~0' 

To Next Column 

( ( 

The byte of ROS data is only 
seen in Display B during a 
clock step operation. 

-l 
X , 
I 

Set DR 2 
(CS007) 

Display Registel 2 

1-
CS1C 

CS1D 

DE003 
DF003 
DG003 

The contents of SDR are 
displayed in display B. 

I 
X 
I 

Gate Dlspl Reg 2 
to indo (CUOO1) 

Display B 
AP012 

The CCU takes CS cycles until 
all of ROS is placed in storage. 

(- ( 

No Action 

~ 
X Gate SDR Bits to 

A Bus (CFOO3) 

DF975 
DG975 

X TO + Tl Time Set I A·S Regs (CCOO7) 

Z Register 

I 

DF975 
DG975 

X Set DR 2 I (CSOO7) 

DF008 
DG008 

An A register direct 
operation occurs. 
See page 6-100. 

DF974 
DG974 

DE003 
DF003 
DG003 

( ( ( 
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IPL Phase 1 
IPL PHASE 1 AND 2 TIMING - ROS LOAD ONLY J. General Reset --+f f.4 Load RPL ROS bootstrap program into store by cycle stealing "I 
Note: Before using this chart, refer to the { ( c t 0 I A I .. L~ I 0 TAl B I c IDA I B J c I 0 I A I B I c IDA I B I c I 0 I A I Be 0 r A B I c 0 A I B j c I [ AT I I 0 I A I I I I I J T lIT I I I I 

IPL Phase 2 

IPL description on 6-960 and 6-961. CCUClock (ColoA A B IcoloAIAB BccoloAIABBC ColoAIAB BclcoloAIAB BC!Co oAIAB BC IcoloA AB Bclco~oA AB BC CO oA AB Bclco oAIABIBClcoloAIAB BclcoloA'AB 

1 • Panel Active 

2 + Load Push Button In 
3 IPL 1 Latch (Note 2) 

4 - IPL Reset Countdown Startad 

5 - Set Int Timer Bid 

6 + Allow Instruction 

7 + Any I Time 

8 + Pre-Empt All But Maint 

9 + Wait to Ind 

10 + Load to Ind 

11 + Power On or IPL Reset 

12 + IPL Phase 1 to Ind 

13 + Reset 

14 - Test Mode Latch !Indicator On) 

15· IPL Reset Count Down Complete 

16 IPL 2 Latch 

17 + Bootstrap Mode 

18 -Bootstrap ROS 1 

19 + IPL Phase 2 or 3 to Display B 

20 - Latch Store 

21 + IPL Bid Levell 

22 - Levell Bid Sample 

23 - Prog Levell Next 

24 . Virgin Level 

25 + Bid Maint Latch 

26 + Go Maint 

27 + Go CS 

28· Go First CS Cycle 

29· CS 1 Time 

30 TAR 

31 • Gate TAR to V Bus 

32 + Set SAR 

33SAR 

34 . Gate V Bus to B Reg 

35 + Force Constant 00001 

36 + Add Bytes X, 0, and 1 

37 + Set TAR 

38 Read Call Wr Call Time 

39 + Block Complete SoR 

40 + SAR Bits 0.5,0.6, and 0.7 

41 - Gate CCU Indata to V Bus 

42 + Select 1st to 4th 256 Bytes 

43 . Cross Lo to Hi 

44 • Gate Z Bus Byte 0 to M Bus 

45 • Gate Byte 1 to M Bus (Sense Data) 

46 • Gate Z Bus Byte 1 to M Bus 

47 . Gate Byte 0 to M Bus (Sense Data) 

48 + Set SoR 

49SoR 

50 • Write + Read 

51 + Bootstrap Loaded 

52 + IPL Phase 3 
Note.: 
1. A B '"' Phase A and B Sample pulses; therefore 

these timings may vary. (See page D-570.) 

CUOO1 

APOO7 
CU010 

CP007 

CP007 

CPOO1 

CCOOB 

CPOOl 

CCOOB 

CUOO6 

CU010 

CU010 

CU010 

CUOO5 

CPOO7 

CU010 

CU010 

CUOO9 

CU010 

C0001 

CU010 

CP002 

CPOO2 

CP003 

CPOOl 

CPOOl 

CCOOB 

CCOO4 

CCOO4 

oF971 

CS004 

CS007 

CS004 

CF002 

CAOO2 

CS007 

CC007 

CF003 

oJ011 

CSOO4 

CWOOl 

CAOO3 

CSOO5 

CS005 

CSOO5 

CS005 

CS007 

MM764 

CW0010 r 
CWOll 

1I.'\J mI;t~lSImmmm;;& -/~, 2 l'I==:==~31' 31.~'" .. 
i:~ .. uR,A.I ___ I"'""'I_' .lIote 

-!3.CT2 

3,CT2 
I 

A,~,8 
A,11 

3,4,b 
I 

B,11 
I 

11 
13 

IE oA 

I::; 
16, ~ 

~4': .-
3,16 

I 
117 

,B,IR 

17 
lRI 

121 

27 

3 
f') 

17 

with bit 1.1 = 1 

Reset by Output X'79' 
with bit 1.3= 1 

with bit 0.0=1 

til ~,7 
25,'CT2 

26 

27 

i,BTO 

1\ 

oA,T3 T~I. 
\ 

• 
•• •• 

J 

00l X x [1m x X 1003 

X'()( 00' 000 X D(] :'()()(] 

r 31 

oA, 17,~~. •• •• 
oA:17,29. •• •• 

AX b,l,,:: 20. .~ ~O.. ..: •• ,5. I.. .. 
II • -:. 

o 

x 

X·( 003' 

:: 
• •••• •• 
• -:. 

~. 

J~l 
126 
I~ 

12 oA, TO 

x o· X 1201 )C'( 00' 

•• ~~ II I 
X'(J 00' X'(J 00' '03F F' :'04 

• • 
o. 

1-'...-_.1X~'OM!::""-'---.r-JL,Y,..!R~C~~'''''[QInc,Jo'L'-'r~!!::(:l~Si)!f-R~I)!2..!S1yYWj~:l~S,-=!-~Z~Ero!!-s,..;X,\!~R~('5~Jlri -::rlrF..!::IFTYl\irR,(IS~~Jin::...1:..:1: F-r"9R(I,:::.5-=j :lulf·Zei'Os YROS 3F E-R os : F 

I' • • • • • ~'1 ~ ~rJ ~A !1,1 I III I 1I II I I ~,,~;6== 

Note: For type 1 ROS, 
SAR 0.6=1, sets boot
strap loaded after 512 
bytes are loaded. For 
RPL or N-ROS, SAR 0.5 
sets bootstrep load after 
1024 bytes are loaded. 

l AF Adrs SAR Adrs SAl Adrs SAR Adrs •• 
C~0~~~1~~~~~~~~ a~~1~~ap~~.dL ___________ ~~~t~~F~FL _______ ~k~O~1~~~1~FF~*~~OO~005-~OO~F~F~~iOO~00~~~3~F~F~ 

conditions shown in the second-level diagram step thru IPL phase 2. 2nd 256 bytes 3rd 256 bytes 4th 256 bytes 
1 st 256 bytes on page 6-961. 
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IPL Phase 3 
ROS bootstrap program execution begins with an interrupt 
to program level 1, and the program is exec~ted entirely at 
this level. The instruction at storage location X'00010' is 
the first instruction to be executed. (The branch to storage 
address X'00010' is hardware forced at the start of IPL 
phase 3.) Refer to logic page CWOOO for the listing of the 
ROS bootstrap program, ROS flow charts, ROS code, and 
simulation run. 

The first section of the program: 
1. Saves the general registers for group 0 starting in loca

tion X'00780'. 
2. Verifies the operation of the 3705-80 instructions needed 

by the second part of the bootstrap program; see 2-000, 
2-040. 

3. Tests to determine whether to continue or branch to the 
ROS bootstrap escape address X'06FC'. 

4. If the branch is not taken, saves external registers X'76', 
X'7D', and X'7E' starting at storage location X'00702'. 

The TEST light turns off on the control panel after the first 
part of the test is complete. 

The second part of the ROS bootstrap program controls 
channel adapter or remote program loader operations until 
the first program load module is successfully transferred 
from the host. If there is no command pending for com
pletion or final status in the CA, the ROS bootstrap pro
gram has the CA generate an asynchronous status of Device 
End (DE) and Unit Check (UC). If a command other than 
a Write IPL is pending completion, the CA generates a final 
status of Device End, Unit Check, and Channel End (CE) 
if CE has not already been generated. In either case, Not 
Initialized (sense bit 6) is made available for a subsequent 
channel Sense command. A Write IPL normally follows 
the channel Sense command. See the Remote Program 
Loader Section in Volume III of this manual for a descrip
tion of the remote program loader IPL. 

The Write I PL command allows the transfer of the first 
load module from the host processor into the 3705-80. 
Under the Write IPL command, the load module is stored 
in sequential storage locations starting at location X'00400'. 
The maximum size of this load module cannot exceed 
768 bytes. When this transfer is successfully completed, 
the ROS bootstrap program executes an Output X~77', 
with bit 0.0 on in the general register, to reset the IPL 2 
latch, the IPL level 1 interrupt request, and the IPL PHASE 
lights. The ROS bootstrap program turns control over to 
the program module just loaded by branching to location 
X'00404'. The first two halfwords transferred in the load 
module must contain the IPL source identification and 
the total number of bytes in the load module in that order: 

0 0 0 0 ,', i 0 0 0 
---~----

0 

The IPL operation is complete when the IPLlevel 1 inter
rupt ,request is reset and the IPL PHASE lights turn off. 
However, the LOAD and TEST lights remain on until an 
Output X'79' resets them with bits 1.1 and 1.3 on respec
tively in the general register. When the 3705-80 is com
pletely loaded, the loaded program should ,execute this 
instruction. 

The IPL completion point in the ROS bootstrap program 
may not be reached because of one of the following: 
1. A CC check hardstop 
2. Improper instruction test operation 
3. Program continuity check 
4. Channel adapter disabled 
5. Channel adapter malfunction 
6. IPL count transfer check 

In this case, the ROS bootstrap program either hard-stops 
or loops and executes a program display function to try to 
identify the IPL status. See ROS Testing, 2-000 and 
2-040. 

IPL Phase 3 with Type 1 or Type 4 Channel Adapter 
Unless the IPL sequence is started by a power on sequence, 
the state of the type 1 CA is not affected by the reset 
performed in IPL phase 1. Therefore, the ROS bootstrap 
program must handle the following conditions: 
1. Channel Interface disabled. The bootstrap program 

executes Output X'67' with bit 1.4 on in the CCU 
general register to allow the interface to become enabled. 
The program loops until the interface becomes enabled. 

2. Channel interface enabled. The bootstrap program tests 
to determine whether or not the native subchannel 
(NSC) is active with a channel command. Then one of 
the following actions occurs: 
a. If no command is in progress, the bootstrap program 

signals the type 1 or type 4 CA to send DE, UC 
status. When this status transfer is complete, the CA 
program loops, waiting for an initial selection level 3 
interrupt request. When the interrupt request is 
detected, the bootstrap program responds as described 
in the type 1 or type 4 channel adapter section of this 
manual; see 8-140. 

b. If a command is in progress, the bootstrap program 
signals the'CA to end the command with CE, DE, 
UC status. When this status is successfully transferred, 
the bootstrap program loops waiting for a type 1 CA 
initial selection level 3 interrupt request. The boot
strap proQram responds to the interrupt request as 
describedinthe type 1 channel adapter section of 
this manual; see 8-140. 
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IPL DATA FLOW 
Mach Ck Set IPL 

Ch.m I P L Requesl 

A 

TO T,"lt' 

laus 8.1 02 

Set OuljJul 79 A 

Power On Reset or Force IPL 

IPl 1 l"h.h 

St'l t)t/lpul J I 

IBu~B,rOO 

He!ieIIlt'ITI 

l.IH:h 

It 

CLJOIO 

1'".\."{)"Il.·,,·, 

l ,I.ul l'u~hhlJ n"n nul 

J1 r,m", 

'l)utl1ul X " I',prull'.! 

h .... Ih}S ","'bl",11l I"'hl'.III' 

,lilt" lilt' 1',IIlSI.', ,:1 

thp 101.1.1 111<',\ul(' , 

Oil 

OR 

A 

Oil t--------

CUOIO 

IPl1 
Latch 

FL 

CU010 

IPL 2 
latch 

FL 

IPl 1 latch 

IPL 2 Lnch 

~oo,,,,ap Mode 

S,'! SAR 

I[)A 13 10! 

( ( 

IPL Relet Countdown Started 

IPL Reset Counldowwon Complete 

IPt 1 Latch 

Hard Stop Latch 

Reset 

IPL 1 Latch 

Power On Reset Of 

ReMt Pushbutton 

OR 

.: 11) ,. 

CPQOl 

BOOfstrap Mode 

( 

PH 

CPOO1 

A t---------.... ..---1 A '·080 IPt 2 Latch 

CuOtO 

A 
IPl Phase 3 

fB 0.3 Ind) , 

CUOO7 

IPL Phase 2 or 3 To Display 8 

180.2Ind\ 

IPL Bid Levell 
A~ t-~~~~---------

CUO,10 

(Notl Mem Reset 

(Not! Bad Addr 
Mem Slore' New 

Mem Stor New Time A 

OR t-=La:..:":..:h::..d::..:::S':::"'::.. __ .... ;.....-i 

caool 

CCOO7 OR 

A 
Read Call Write Call Pulse 

INot! Mem Reset 

CMOOl 

Store Cond 

PH 

OR 
OR Force Constant 00001 

OMOO5 
COOO' 

CFOO2 
OR Force Constant 

CFOO2 

(-

Reset 

FL 

Z BUI Bit 1.2 

Set Output 79 

CUtC1 

Z BUI alt 1.3 

Go csa III Go Chan 1 

Inst 8ndary Or Hard Stop 

INotl':HardStop And Storage Scan 

1'\1 Old Maintnance 

CPOOl 

FL 

A I'll 

(.,:' 

CPOOI 

INotl Boot~trap Loaded 

( 

InhlUlts 'Go Insl' 

and I cycles 

PI! 
Allow InSI 

CPOOl 

Pre-empl All But Malhi 
PH 

CPOOI 

.~BOO~"~"4·P~M~Od~.~ ________ -i--~r-~ 
6 )-

A Reg 8111.7 

PH 

OMOO5 

OR Block Complete SDR 

CFOO3 

CSI XB Time 

SAR Bi~ 1.7 

CSI Time 

A 

OR 

CAOO3 

A 

A 

CSOO5 

INoll Bad Address 

OR 

Sel Z or 
Sel ... 

to rill. 

Cross Lo To HI 
PH 

CAOOJ 

OR ~1O::.1_+-i~--:-_---1 

OR ~t1~I __ +-it-____ ---1 

(-- (- { ( (-

CSI TIme 

I'll 
CSl T.me 

CCOO4 

Gille Byte 0 10 M Bus 

ISense UIIS 0.0-0.7. O.PI 

Gale l Bus Byte 0 To M Bus 

Gate Z Bus Byte 1 To M Bus 

(Sate Bvte 1 To M Bus 

lS.nse bits 1.0-1.7. 1,PI 
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ERROR CHECKING 
(PART 1 OF 2) 

N .. 
Machine Check 0 
ALU or B Reg Byte X Error 

Reset Machine Check 

SAR Byte X Parity Error 

Indata Error Byte X 

Op Reg Byte 0 Parity Error 

SOR Byte 0 Parity Error 

0· 0 
( . ...., 

(~ I \ 

~ \~ .. "'-j "-.../ 

A 

A 

~ 

A 

-

A 

~ 

A 

.....-

\ 

"-

ALU Byte 
X 

ALU or B Reg 

----' Byte 0 Error 

FL -

CKOO6 

SAR Byte SAR Byte 0 
X 

I-- Parity Error 
FL 

~ 

CKOO6 

Indata 
Byte X Indata Error 

FL 
i--. Byte 0 

..... -

CKOO6 

OpReg Op Reg Byte 
Byte 0 

I- 1 Parity Error 
FL 

~ 

CK006 

SDR Byte SDR Byte 1 
0 
~ Parity Error 

FL 
r----

CKOO6 

~ I~ ~ 
V V ~--) 

ALU Byte 
0 ALU or B Reg 

A I-- Byte 1 Error A 
FL ,..... 

r--

CKOO6 

SAR Byte SAR Byte 1 
0 

A Parity Error A 
FL r--

.--
CKOO6 

Indata 
Indata Error Byte 0 

A ..... Byte 1 A 
FL -

CKOO6 

Op Reg 
Byte 1 

A 
FL 

CKOO6 

SDR Byte 
1 

A 
FL 

CKOO6 

~ 0 () ~ 0 
""'J! 

\ :" 0 U -\ 

. __ ._----- _._--

Byte X Error 
OR 

ALU Byte Gate Status 
1 CKOO6 To Display A 

FL 

Byte 0 Error 
OR 

r--

CKOO6 - 0 CKOO6 
To Page 
6-981 

OR 
Byte 1 Error 

4:0 SAR Byte 
1 r--

FL 
CKOO6 To Page 

6-981 

SAR Parity 
OR 

CK006 Error 

CKOO6 , Indata Parity 
Indata OR Error Byte 1 

FL CKOO6 

,.....-

CKOO6 

I 

OR 
Op Reg Parity 

Error 

CKOO6 

I 
S~.R Parity 

OR 
Error 

CKOO6 

0 0 0 0 IJ \..... 0 0 "-....y 0 

A 

A 

CKOO4 

A 
I-

CKOO4 

A 

~ 

CK004 

A 
...... 

CKOO4 

A 
I-

CKOO4 

A 

H 

CK004 

A -
CK004 

ERROR CHECKING 
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To Page 6-981 

Byte X Mach CK to Display A 

The BYTE X light turns on when a 
parity check occurs in byte X of the 
data path. If neither the INDATA/ nor 
the SAR light is also on, the 
parity error was in A LU. 

Byte 0 Mach CK to Display A 

The BYTE 0 light turns on when a 
parity check occurs in byte 0 of the 
data path. If neither the INDATA, SA R 
SDR, nor OP REG light is also on, 
the parity check was in ALU. 

Byte 1 Mach CK to Display A 

The BYTE 1 light turns on when a 
parity check occurs in byte 0 of 
the data path. If neither the INDATA, 
SAR, SDR, nor OP REG light is also 
on, the parity check was in ALU. 

SAR Parity CK to Display A 

The SAR light turns on when a 
parity check occurs in SAR. 
At least one of the BYTE lights 
and the CC CHECK light turn on 
also. 

Indata Parity CK to Display A 

The INOATA light turns on when a 
parity check occurs on the 'indata 
bus'. At least one of the BYTE 
lights and the CC CHECK light 
turn on also. 

OP Reg Parity CK to Display A 

The OP REG light turns on when 
a parity check occurs in the 
Op register. At least one of 
the BYTE lights and the CC 
CHECK light turn on also. 

SDR Parity CK to Display A 

The SOR light turns on when a 
parity check occurs in SDR. 
At least one of the BYTE lights 
and the CC CHECK light turn 
on also. 

0 () 0 0 0 ~. 0 ~y " ,"" 
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ERROR CHECKING 
(PART 2 OF 2) 

Cycle Counter Error 

Machine Check 

Reset Machine Check 

CCU Clock Error 

CSB Clock Error 

Prog Lev 1 Entered 

Set 1-0 Check 

Prog L 1 Entered 

Sample Exception 

Bad Address 

Invalid Op Decode Condition 
Cycle Steal AB 

Set Protect CK 

() 

N 

OR 

A 

A 1,-

A ..... 

A 

CK007 

A 

U" CK007 

A 

CKOO7 

( C; 
./ 

Cycle 
Cntr Err Cycle Counter Error 

FL 

CKOO6 
CCU Clock 
Err CCU Clock Error 

t-- I-
FL 

~ 
CK006 

CSB Clock 
Err CSB Clock Error 

FL 

~ 

OR Set Prog Lev 1 

Prog Chk Err 

CK007 
I--

C' 
.. ' 

'--

OR Clock Error 

r- Gate Status to Display A 
CK006 

L 1 Prog 
Check Prog Lev 1 Prog Check 

FL 

From 
Page A 

Byte X Error 
OR 

6-980 Fro~~ Byte 0 Error 

From 
Page 8 
6-980 Byte 1 Error 

Page C 

6-980 CK006 

( (~ ( 

A 
Clock Check to Display A 

CK006 
The CLOCK light turns on when 
a CCU or communication scanner 
support clock check occurs. 

A 
L 1 Prog CK to Display A 

The PROG L 1 light turns on when 
CKOO6 one of the following occurs while, 

the CCU is operating in program 
level 1. 

a. 1/0 check 
b. Protection check 
c. Address exception 
d. Invalid op 

Mach Check 

Phase 8 Sample Pulse 
A 

CUOOl 

Panel Active CCU Check I nd 

If the panel is active, the 
CC check light turns on 
when any CCU check occurs. 

( ( 

ERROR CHECKING 

(PART 2 OF 2) 
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3705-80 STORAGE MAINTENANCE 

STORAGE MAINTENANCE OVERVIEW 

Storage Array Cards 
3705-80 storage has single-bit error correction. Therefore, array 
cards with single-bit errors are not replaced. When two errors 
occur at any address, a double-bit error is detected. An array 
card with a double-bit error should be replaced. All 3705-80 
models contain two storage array cards. Each card contains 
128K bytes. 

Storage Support Cards 
When a failure occurs on one of the 6 storage support cards 
in a 3705-80, the diagnostic indicators on gate 01 B can be 
used to aid in isolating the failure. Failures that cause-a loss 
of timing signals (such as card select timing or write pulses) 
may be isolated by card substitution or by the use of an 
oscilloscope. 

Intermittent Problems 
Intermittent failure Df storage array cards should be a rare 
occurrance. If the I FTs do not indicate a storage problem but 
other indications (such as a machine check auto-IPL or hard
stop with SDR or Op Reg CC checks) point to an intermittent 
problem, the following procedure should be used. 

1. Determine the failing address using the maintenance pro
cedure on:Page 7-260. If this procedure does not point to 
the failing address, use the procedure on Page 7-290. 

2. Try swapping the array cards, 01A-B2T2 and 01A-B2U2, 
to isolate the problem. 

Intermittent problems are more likely to be caused by failures 
in the MST support logic. 

STORAGE PHYSICAL LOCATIONS 
All 3705-80 storage is located in gate 01 A-B2. The storage 
cycle time is one microsecond for all models. A read operation 
is performed every "A" cycle-even when in a stopped con
dition. Write operations are performed only when the CCU 
requires a store operation. The storage controls include 
automatic single-bit error correction and double-bit error 
detection. When a double-bit error is detected, the uncor
rected bits are sent to the CCU and the parity bits for both 
bytes are. inverted to force parity errors in the CCU. Data 
bits are not altered when a double-bit error is detected. 

The I FTs are the primary means of servicing storage. 
Diagnostic indicators are located on the pin side of the 
01A-B2 storage board (A5 position) to assist you in iso
lating troubles when the IFTs cannot be loaded, or the 
trouble cannot be found using the I FTs. 

The storage requires two special voltages, +5V and -5V, in
addition to the +12V supply used throughout the 
3705-80. 

( ( ( (- ( ( -
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3705-80 STORAGE MAINTENANCE 
AND PHYSICAL LOCATIONS 
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STORAGE BOARD LAYOUT (01A-B2) 

CARD ALD 
LOCATION PAGE FUNCTION 

01A-B2A5 MM465 LEOs on pin side of storage board 

01A-B2B3 MM151 Control cable connection 
01A-B2B4 MM151 Control cable connection 

01A-B2C2 MM451 SAR connector 
MM452 Refresh address/SAR address 
MM453 Delay line clock and storage control 
MM454 Refresh control 
MM455 Miscellaneous controls 
MM456 Data and diagnostic register controls 

01A-B2D2 MM351 Store/Sense TCC byte 0 
MM352 ECC bit correction for bytes 0 and 2 
MM353 Byte 0 terminator 
MM354 Diagnostic register bytes 0 and 2 
MM355 Data and corrected byte 2 
MM356 Data and corrected byte 0 
MM357 ECC check and syndrome generator 
MM358 CCU parity generator for bytes 0 and 2 
MM359 CCU sense byte 0 
MM360 Data to storage byte 2 
MM361 Data to storage byte 0 

01A-B2E2 MM371 Store/Sense TCC byte 1 
MM372 ECC bit correction for bytes 1 and 3 
MM373 Byte 1 terminator 
MM374 Diagnostic register bytes 1 and 3 
MM375 Data and corrected byte 3 
MM376 Data and corrected byte 1 
MM377 ECC check and syndrome generator 
MM378 CCU parity generator for bytes 1 and 3 
MM379 CCU sense byte 1 
MM380 Data to storage byte 3 
MM381 Data to storage byte 1 

01A-B2F2 MM461 ECC byte and bit error decode 
MM462 ECC correctable error decode 
MM463 Check registers 
MM464 LED drivers for errors 

01A-B2R2 MM751 Storage bus driver/receiver converters for byte 0 
MM752 Storage bus driver/receiver converters for bits 

C1through C4 
MM753 Storage bus driver/receiver converters for 

byte 1 
MM754 Converted addresses and special bits to storage 

01A-B2S2 MM761 Storage bus driver/receiver converters fO,r byte 
2 

MM762 Storage bus driver/receiver converters for bits 
C5 through C8 

MM763 Storage bus driver/receiver converters for byte 
3 

MM764 Converted addresses and special bits to storage 

01A-B2T2 MM651 Low 128K bytes of storage 

01A-B2U2 MM652 High 12BK bytes of storage 

Notes: 
1. See ALO Page MM021 for voltage cable connections to pin side of 01A-82 board. 
2. See ALO Page MM466 for lItor. LEO indicatonthat are located on the pin side 

of 01A-82 board AS position. S88 alllO page 7-260 for a description of the LEO 
indica ton. 

( ( 

01A-B4A3 

01A-B4B2 

2 

01A-B4A2 

01A-B4A4 

3 

01A-B?V4 

4 

5 

Storage Diagnostic Indicators 
(See Note 2) 

6 

Indicates Card Location 

0 Indicator 1 

0 Indicator 2 

0 Indicator 3 

0 Indicator 4 

0 Indicator 5 

0 Indicator 6 

---~- -.-~-~- ----_.- ----.-------
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01A-B2 BOARD 
(CARD SIDE) 

A B C o E F G H J K L M N P Q R S T U V 

V3 

I I I 

000000000 0 2 

DGDOODDO 0 3 

000000000 0 4 

000000000 0 5 

I I 6 

Z1 Z3 Z4 Z5 Z6 

Logic Cable Plug Chart (See Note 1) 

From To Function ALD Page Plugs Into 

01A-B2B3 01A-B4A4 Control MM151 Board 

01A-B2B4 01A-B3V4 Control' MM151 Board 

01A-B2C2 01A-B4B2 Address MM451 TCC· 

01A-B2D2 01A-B4A3 Store/Sense byte 0 MM351 TCC· 

01A-B2E3 01A-B4A2 Store/Sense byte 1 MM371 TCC· 

·Top Card Connector (TCC) 

STORAGE BOARD LAYOUT (01A-B2) 7-210 ' 
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STORAGE DATAFLOW (PART'lof'2) 

I 
ccu ,Storage ,..--- G7\ SAR 1.6 = 0 

H·ol 

SDR I 

"'-\ I Bytes 0 and 1 

~----------------~----------.. X----~ 
Store I ~_ .. 

1.7 I'" 

I2J1 D Ii:Pj 
MM351/371 I 

I 
I ____ .-I 

0.01 

1.71 
O.PI 

1.P1 

Terminators 
Parity 
CCU 

Parity Check 1 

II 
MM353/373 0( SAR "6~ 1 

XI Bytes 2 
and 3 

Bit 
Error 0-7 6~ ____ .. 

" 

~ 

r--

II 
Data 
Reg 

Byte 0 

Byte 1 

Byte 2 

0.0 

Byte 0 

11 ~SARIB.D 

cp SARI.6·' 

Byte 0 MST 
to 
VTL 

O.P and 1.P 

I Bytes 0 and 1 
X 

2.P and 3.P 

Bytes 2 and 3 
X 

I 

Drivers 

STORAGE DATA FLOW (PART 1 OF 2) 

I 
Storage I CCU 

L--- ,i 0.0 I SDR 

~ Sense 
I 1.7 

Drivers 

MM358/378 
MM359/379 

10 

Storage 

1 Bus 

I 

!..2!JfJI 
I 1.P I 
I 
I 
1 ____ -

0.0 
Storage 
Array 
Cards 

7-220 

VTL 
to 
MST 

r--
Byte 3 

3.7 Byte 1. Converters I 

Control lines 

() 0 
,,-,pi \.. 

Byte 1 I 
Byte 21 

Cn Check If-c81 Byte 

.. ___ ---I Convert'ersl-____________ L-~ 

~ 
SAR 1.6= 1r~ 

Clock Step 

C/Time 

Osc/Output 

(~ 
"'-.y 

MM751/764 

Timings 
Controls 
and Resets 

MM455/456 

Bid A 

Refresh 
Control 

Em 
MM454 

,rC~ 
"'-J 

~ 

r'""," IJ 
/ 

MM355/376 ... 
Diagnostic 
Reg 

Byte 0 
or 
Byte 2 

Byte 1 
or 
Byte 3 

1m 
MM354/374 

--- ----, 
ccu I Storage 

Ir X.6 

X.7 

SAR 1 .... _ ... 

61 

S1 
r----__. Double Bit - I Byte 2 

Error 7. I, ~;;;..:~--... Syndrome Error 
Detection 

OE Decode Single Bit' Byte 31 

foreachm Error Byte 3 I 
8 

bit : 58 II 
MM357/377 MM462 

SAR 1.6 = 1 

.... Byte/Bit 
Decode 

Byte ~ 
Error 0·3 
~5 

Bit 

Bytes 0 and 1 
or 
Bytes 2 and 3 

0}: ...... _im_ • ...;.. ..... Error 0-7 

F"" MM461 

0.0 Refresh 

6 

,Addressing 1-___________ .. 
Bits 0.0;.().6 

fa 
0.6 ,L-__ ~ __ '" 

MM452 

--------------------~------412 

-...r.\" ," '. 
SAR X.6 ~ Clock and 

ReadlWrite Call Storage 
Control 

Store New Time 

Latched Store 

" 

~ 

Store New 

MM453 , I~tjf" 
MM451 I 'GY 

r'l\ r] iO () 0 J f'] 0 f"'~ 0 0 0 I ' 

~ 
, '," 

"-J' ~J/ \' i' , , ~y j 

,-~~ .. -- -- .-

m 

Check 
Bits 

0 

• 

Data J 
to Storag 

Data 
to/from 
Storage 

1.5 

Data 

Addressing 

Array 
Gates 

1-=::.:.::.=.:.:.::.:..::::.:.:.;::.:.....:=:.:..;.. _____ --1 Array 

Card 
1--..:......:.:..:....:.:::.::.:;:",.;..::.:;...:...--.,....----1 Se,lect 

MM651/652 
LED 1 - Parity Check CCU Rev -------

MM465 

0 r) 
\",,,, 0 

LED 2 - On = Upr. 128K. Off = Lwr. 128K-

LED 3 - Not Used 

LED 4 - Double Bit Error 

LED 5 - Single Bit Error 

LED 6 - Refresh Overrun 

0 0 0 0 () 0 ~\ 
\..Y 
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STORAGE DATA FLOW (PART 2 ~f 2) 
• Storage is initialized with valid data during power-on reset 
• Storage array interface is 40 bits wide-full word (32 data 

bits plus 8 check bits) m and IIJ 
• Storage-to-CCU interface is 18 bits wide-% word (16 data 

bits plus 2 parity bits) D and Ell 
• Dynamic storage logic requires refresh cycles (every 8 us 

during normal operation) to maintain validity of stored 
information. 

• Storage refresh cycles occur every 4 us during initialization 
to assure valid data 

• Single bit storage errors are correctable. Double bit storage 
errors are uncorrectable 

Introduction 
The CCU has a basic machine cycle and storage cycle of 1 us. 
During the first 500 ns of a storage cycle, the CCUreads from 
storage. During the second 500 ns of a storage cycle, the 
CCU writes to storage if required. If a write storage operation 
is not required, a refresh storage operation can occur during the 
second 500ns. 

Addressing 
fJ SAR bit X.6 selects the appropriate array card (lower 

128K or upper 128K). Im.and Ii SAR bit 1.6 
gates the appropriate storage bytes (bytes 0 and 1 or 
bytes 2 and 3) to the CCU Pm or from the CCU. D 
andm SAR bit 1.6 also gates the appropriate . 
correction bits. lID and II 

m Storage address bits 0.0 - 0.6 are refresh address bits. 
The refresh addresses are updated by a ring counter. 
During a storage refresh cycle, the refresh address bits 

Ii are gated to the address selection converters, instead 
of SAR bits 0.0 through 0.6. SARbits X.7 and 
0.7 - 1.5 are gated to the address selection converters 
on all storage cycles. During refresh storage cycles, 
both storage array cards are accessed. 

Data Register 
D The data register is the holding register for'the up/ 

down funneling effect between the halfword CCU 
interface and the fullword storage array interface. 

During a read operation, the data register holds the 
four data bytes and one check byte that are read 
from storage. III Depending on SAR bit 1.6, the 
appropriate two bytes with parity are then gated to 
the CCU. fZD and Ell 
During a write operation, the appropriate two bytes 
from the CCU are gated to the data register depending 
on the setting of SAR bit 1.6. The other two bytes 
are already in the data register from the read opera-

( ( 

tion in the first half of the storage cycle. (The two 
"new" bytes from the CCU overlay whatever was 
read from storage.) During the last half of the 
storage cycle, the two "new" bytes plus the two 
other bytes are written to storage. 

Read Operation 
A read operation occurs during the first 500 ns of 
any I time or operator panel cycle steal time. The 
array contents fJ] (data bits 0.0 -3.7 and check bits 
Cl - C8) are gated into the data register. IIJ and a 

II The Error Correction DEs (exclusice DRs) are used to 
reverse the setting of a bit for a single bit, correc-
table error. These Error Correction DEs are deactivated 
until after (1) an ECC (Error Correction Code, 
check bits 1-8) has been generated II' on the bits 
just read from storage, and (2) the newly generated 
check bits have been saved in the check remember 
register. 0 After the check bits are saved, the error 
detection logic D, 0 ,and lID determines 
if an error has occurred and if the error is correctable 
or not. Single bit errors are correctable II 
double bit errors are not .correctable. 

II The ECC (Error Correction Code) generator logic 
generates eight check bits as shown in the following 
chart. The X's indicate the bits that are exclusive 
DRed together to determine whether a check bit 
should be turned on. For example, C2 "" 1 whenever 
an even number of data bits in its associated group 
(byte 1, bits 0 -7 and byte 2, bits 0 -7) are1s. 

Byte Byte 1 Byte 2 

0 

X 

X 

X 

1 2 3 4 5 6 7 0 1 2 3 4 5 6 7 0 1 

X X X X X X X X X X X X X X X 

X X X X X X X X X X 

X X 

X X X X X X X 

X X X X X X X X 
X X X X X X X X ,X 

X X X X X X X X 

X X X X X X X X 

The ECC generator also generates check bits for 
a write operation. 

2 

X 

X 

X 

3 

X 

X 

X 

II The check remember register saves the generated check 
bits 1 - 8 from the data just read before it is corrected; : 

D: The syndromes (51 - 58) are the result of an exclusive 
OR of the just generated check bits with those read 
from storage. 

( 

4 5 6 7 

X X X X 

X X X X 

X X X 

X X X 

X X X 

X X X 

c' ( 

1.1 The error correction decode logic examines the syndromes 
(51 - sa) to determine if an error occurred and whether 
it is correctable (single bit error, no failure) or not 
correctable (double bit error, failure). 

lID Assuming a correctable error, the byte/bit decode logic 
examines the syndromes (51 -58) to determine which 
bit (0-7) in which byte (0-3) needs correction. 

Read, Modify, Write Operation 
During the second 500 ns of a write storage cycle, the 
appropriate two bytes (0 and 1 or 2 and 3) from the 
CCU are gated into the data register II depending on 
the setting of SAR bit 1.6. The other two bytes are 
already in the data register from the read operation in the 
first half of the cycle, and have been corrected through 
the error correction DEs. II The ECC generator II 
generates the check bits (1 ·8). The data and check bits 
are then gated through the MST to VTL converters m 
and the VTL drivers IS to the storage array. 

1m The diagnostic register is used by the diagnostic IFTs to 
validate the storage and error detection/error correction 
circuitry and to gather statistics on storage errors. When 
the diagnostic register is reset (all zeroes), the storage 
data passes through the exclusive DRs unchanged. When 
a bit in the diagnostic register is set to a 1, it alters the 
storage bit until the diagnostic register is reset. 

Byte 3 Check Bits 

,0 1 2 3 4 5 6 7 C1 C2 Ca C4 C5 Cs C7 Cs 
X 

X 

X X X X X X X X X 

X X X X X X X X X 
. 

X X X X X 

X X X X X 

X X X X X 

X X X X , .. X 

( ( 

Refresh Storage Operation 
The storage unit in the 3705-80 is dynamic, meaning that 
the stored information must be renewed or refreshed periodi
cally to maintain its validity. If a write operation is not 
required, a refresh storage operation can occur during the 
second 500 ns of a storage cycle. During a power-on I PL, 
refresh storage cycles occur approximately every four 
microseconds to assure that storage is initialized with valid 
data. During normal operation, refresh cycles occur approxi
mately every eight microseconds. 

If a refresh storage cycle has not occurred for 16 us, a 
refresh overrun failure occurs 1m and the informatioR 
in storage is considered invalid. 

STORAGE DATA FLOW (PART 20F2) I 7:-2 SO 



STORAGE MAINTENANCE PROCEDURE (PART 1 of 2) 

Start 

Observe the diagnostic 
indicators while using 
verious test patterns; 
See description of 
indicators .. 

I 
I 
r
I 

Run the "Storage Test 
Pattern" procedure from 
the control panel (see 
1-130). Use test patterns 
0000, FFFF, 7FFE,8001, 
5555, AAAA and others
see Notes 

No CC checks I 
and no failures L ___ _ 
indicated by diag- I 
nostic indicators I 

If the problem is with 
Refresh Storage, the 
Storage Test Pattern 
will run successfully 
but the Storage Scan 
will not run successfully. 

Notes: 
• Test pa.tterns 0000, FFFF,'AAAA, and 5555 

generate an aN 'ones' check bit pattern. 
• Test patterns lFFE and 8001 gimerate an all 

zeros chBck bit pattern. 
• Any data halfWord flBnBrates the same chBCk bit 

pattern as its complement • 
• SeeALDpag8s MM651 andM652 

o o o o 

When the 3705-80 is powered up, 
the contents of the storage Data 
switchesB. C, 0, and E is stored 
at every address to assure velid data. 

Yes 

Storage I FTs run OK. Review 
your error indications for pos
sible system problem. Also, 
see Page 7-290 for mainten
ance procedures for inter
mittent address errors. 

Load and run the Fault 
Location routine on Page 
7-270. This routine exer
cises the lower 32K of 
storage by loading each byte 
within its own address 
thus insuring addressability 
of each location where 
IFTs reside. 

No 

Repair and fault that 
indicates a data path 
error or double bit 
error. See instruc
tions under D 

Use the symptom 
index to determine 
the failing FRU. 
Replace the FRU. 

Suspect an addressing type 
of problem. Trouble shoot 
using indications obtained 
from test. 

r). 
\., ' 

Run the "Single Address TBst Pattern" from the control panel (see 1-150 for procedurel. 
Select an address in the first 32k of storage. See logic reference page MM453 for the card 
select addressing chart and storage data flow diagram. Use test patterns such as 0000, FFFF, 
5555, AAAA, 7F F E, 8001 and observe the diagnostic indicator lights on the storage board. 

D 
Indicator 1 (Sad parity on the data received from the CCU). This indicates that the 

problem is (11 in the CCUor(2) in the cables betWeen CCU and 'storage. 
Indicator 2 Only activeted if over 128K storage is being accessed. 
Indicator 3 Notused 
Indicator 4 (Bad parity on.the sense data sent to the CCUI. The ECC has detected a multiple

bit error and has forced bad parity (inverted O.P and 1.PI on the sense data to the 
CCU. 

Indicator 5 

Indicator 6 

0 

Note: If diagnostic indicator 4 is on, thB BYTE 0 and BYTE 1 control panel 
indicators should come on. In addition, BithBr thB SDR or OP REG indicators 
should comB on. These control panel lights being on without diagnostic 
indicator 4 being on indicates a faifura of the CCU rBCBiwrs or the cables 
between storage and the CCU. 

ECC (error correction codel circuitry is active. The ECC has corrected a 
single-bit error. 
Refresh overrun has occurred. A refresh storage machine cycle has not 
occurred for 16 us. The information in storage is considered invalid. This 
indicator turns on if a refresh overrun occurs during normal operation, and it 
blinks on during an IPL. During clock step operations the indicator turns on 
and remains on (false or invelid indicationl. You must reset or IPL the 3705-80 
after clock step operations to validate the indicator. 

~ 'y \,.Y \~ ',':::: 
' .. 

No 

, Problemmay'be 
in the low-eddress 
area of storage 
where IPL or 
IFTs reside 

(~ 
"- ,) 

Yes 

o 
\. ) 
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STORAGE MAiNTENANCE 
PROCEDURE (PART 1 OF 21 7-260 

I 
I 

r-----~------~-~ 
1. Power off 
2. Replace the array 

card at 01 A-B2T2 
3. Power on 

Run the "Storage'Test 
Pattern" from the control 
panel using test patterns 
such as 0000, FFFF, 5555, 
AAAA, 7FFE,and 8001. 
See Notes. 

I 

Yes 

() 

Swap with 
the other 
array card 
01A-B2U2 

1. Power off 
2. Return the original 

array card 
to 01A-B2U2 

3. Replace 
card at 01 A-B2U2 

4. Power on 

o o ()'< 
,~ 
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STORAGE MAINTENANCE PROCEDURE (PART 2 of 2) 

1. Power off 
2. Replace both 

array cards 
3. Power on 

Run "storage 
Test pattern" 
as before 

While operating in 
"Single Address Test 
Pattern" , use a scope 
to verify that each data 
and check bit can be 
stored and read from 
the arrays as a zero 
and as a one. 
Note: All check bits 
should be active when 
the data is 0000, 
FFFF, AAAA, or 5555 
and inactive when the 
data is lFFE or 8001-
see Notes on Part 1. 

Use a scope to trace the 
signals through the stor
age data flow. See MM 
logic pages in Vol. 44 
for 01A·B2. 

Yes 

No 

Rerun IFTs/IPl 
to verify fix 

(- {" {" (- ( (~ (' (~ ( (' 

Fault Location 
The storage diagnostics should be run to establish a failing 
pattern, if it is not already evident from the reported prob
lem. If the failure is in the first storage locations on the low 
128K array card, it may prevent loading and/or executing 
the storage diagnostics. Manually storing and displaying, or 
scanning storage may establish the failure pattern. The 
following procedure may also be used to check low storage. 

• Set the MODE SELECT switch to INSTRUCTION STEP. 
• Press the RESET then LOAD push buttons. 
• Store the following program: 

Address Data Instruction 

00000 3188 lR 1,3 
00002 1181 STH 1,0 (1) 
00004 9102 ARI 1 (1 I, 2 
00006 21B8 CR 1,2 
00008 8802 BZl X'OOOOC' 
OOOOA A80B B X '00002' 
OOOOC A102 SRI 1 (1),2 
OOOOE 1501 lH 5,0(1) 
00010 15BO CHR 6,1 
00012 8806 BZl X'0001A' 
00014 7114 OUT " X'71' 
00016 7524 OUT 5,X'72' 
00018 7004 OUT O,X'70' 
0001 A A102 SRI 1 (1 1,2 
0001C 1388 CR 3, 1 
0001E 8821 aZl X'OOOOO' 
00020 A815 B X'OOOOE' 

• Check that storage where progri\lm is loaded is functi.on
ing correctly by displaying and checking program just 
loaded. 

• Store X'OO022' in register X'03'. 
• Store X'08000' in register X'02'. 
• Store X'OOOOO' in register X'OO'. 
• Set the MODE SELECT switch to PROCESS. 
• Press the START pushbutton. 
• The program loads each halfword with its address as data 

and checks that the proper value is stored. If an error 
occurs the program will hardstop. 

• Setthe DISPLAY/FUNCTION SELECT switch to a pos
ition other than STATUS or TAR and OP REGISTER. 

DISPLAY A = Address 
DISPLAY 8 = Data 

• Pressing the START pushbutton causes the program to 
loop until the next failure. 

• Continue until a failing pattern is established. 

Most problems are associated with component failures 
such as cards or loose connectors. 

-

('\ (' (~ 
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WARNING 
Turn the power off before removing storage cards for 
swapping or replacing. 

Swappable Storage Cards 
The following pairs of cards can be swapped: 

01 A-82D2 and 82E2 
01A-82R2 and 82S2 
01A-82T2 and 82U2 

(- ('- ( ( (~ (' 
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MAINTENANCE PROCEDURE - INTERMITTENT STORAGE ADDRESS ERRORS 

Use this procedure to trap the failing storage address if the 
storage diagnostics and maintenance procedures do not 
indicate a problem. This procedure should isolate the 
failing storage address to a 32K increment of storage 
in the upper or lower 128K bytes of 3705-80 storage. 
1. Set the DIAGNOSTIC CONTROL switch to CC CHECK 

HARDSTOP. 
2. Load the EP or NCP and then start the normal operation. 
3. If a storage error occures, the 3705-80 will hardstop from 

a CC check with the OP REG or SDR check light on. 
4. Ifthe SDR check light is on, go to step 7. 
5. If the OP REG check light is on, the failing storage 

address is four less than the contents of TAR. 
6. If the OP REG contains a "Load Address" or "Branch 

and Link" instruction, the failing storage address is two 
less than the contents of TAR. See Page 6-150 for in 
instruction decoding. 

7. The failing instruction will be displayed in the OP REG 
and should be an ICT, STCT, IC, STC, LH, L, ST, or 
STH instruction. See Page 6-150 for instruction decoding. 

8. If the B field of the instruction (byte 0, bits 1, 2, and 3 
of the OP REG) is 000, the failing storage address is in 
the first 32K increment of the lower 128K bytes of 
storage. If the B field of the instruction (byte 0, bits 1, 
2, and 3 of the OP REG) is 100, the failing storage address 
is in the first 32K increment of the upper 128K bytes of 
storage. 

9. Record the displacement field from the failing instruction 
displayed in the OP REG. 

10. Determine the current program interrupt level by 
observing the ENTERRED INTERRUPT LEVEL lights 
while the DISPLAY/FUNCTION switch is in the STATUS 
position. If no PROG LEV lights are on, level 5 is the 
current program level. 

11. Use the B field of the instruction (byte 0, bits 1, 2, and 3 
of the OP REG) and the current interrupt level to deter
mine, from the following chart, the register address to be 
used to display the contents of Base Register. 

12. The failing storage address is obtained by adding (hex) 
the displacement field (from step 9) to the base number 
(from step 11). For the ICT and STCT instrucitons, the 
failing storage address is one less than the calculated 
value. For the L instruction, the address may be two 
more than the calculated value. 

Note: If the R or R, N field specifies the same register 
as the 8 field, this procedure will not work. 

Register Address to Display Base Number 

Current InterRlDt Level 
B Field 1 2 3 4 5 

001 01 01 09 11 19 

010 02 02 OA 12 1A 

011 03 03 OB 13 1B 

100 04 04 OC 14 1C 

101 05 05 00 15 10 

110 06 06 OE 16 1E 

111 07 07 OF 17 1F 

Set this register address in ADDRESS/DATA 
switches Band 0 and display the base 
number. 

-- ---~-~~-- ---------
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Index 

A 
A bus assembler controls 6-100 
A register direct operation, CCU 6-100 
abort, SDLC 8-061, 8-520 
access controls, file F-110 
access drive, F-310 

recalibration F-470 
ACR instruction 6-150,6-190,6-220 
activating the control panel 1-060, 1-120 
ADAPTER CHECK light 1-020 

--------

( 

add character register instruction 6-150, 6-190, 6-220 
add halfword register instruction 6-150, 6-190, 6-220 
add operation, CCU 6-100 
add register immediate instruction 6-150, 6-160, 6-170 
add register instruction 6-150,6-190, 6-220 
address, type 1 CA 

byte transfer 8-100, 8-11 0, 8-300 
ESC 8-000 
NSC 8-000 

address assignment, type 1 CA 8-000 
address compare 

interrupt 1-030 
load 1-150 
program stop 1-030 
store 1-150 

ADDRESS COMPARE light 1-020 
ADDRESS EXCEPTION light 1-020 
address select 

type 2 communication scanner 8-220 
address substitution 

type 2 communication scanner 8-220 
ADDRESS/DATA switches 1-100 
addressing storage 7-220 
adjusting DC voltage D-580 
adjustments 

DC voltages D-580 
RPL diskette drive F-540 

adjustments (see removal, adjustment. and replacement 
procedures) 

AHR instruction 6-150,6-190.6-220 
ALD references. line set C-160 
alignment tool. CE F-620 
ALU controls 6-100 
amplifier, 

limit F-520 
read 

and character register instruction 6-150. 6-190, 6-220 
and halfword register instruction 6-150, 6-190, 6-220 
and operation, CCU 6-100 
and register immediate instruction 6-150,6-160,6-170 
and register instruction 6-150. 6-190. 6-220 
AR instruction 6-150.6-190,6-220 
ARI instruction 6-150,6-160,6-170 
arithmetic operations 6-100 
array 

storage board 7-220 
layout (0IA-82) 7-210 

attachment buffer address register 
type 2 communication scanner 

level 2 interrupt 8-310 
LI 8 identification 8-360 
program addressing 8-290 
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auto caR interface, line set LS4 C-260 
auto call interface. type 2 communication scanner 

abandon call and retry 8-090,8-150,8-260 
call originate status 8-090. 8-150, 8-260 
call request 8-090, 8-260 

8 

data line occupied 8-090.8-150,8-260 
digit present 8-090, 8-260 
interrupt remember 8-090.8-500.8-510 
power indicator 8-090. 8-150. 8-260 
present next digit 8-090. 8-150. 8-260 

B data register 
type 2 communication scanner 8-150.8-260 

8 instruction 6-150.6-630.6-640 
B register direct operation. CCU 6-100 
8ALinstruction 6-150.6-560.6-570 
8ALR instruction 6-150, 6~190. 6"-240 
88 instruction 6-150.6-630.6-660 
8CC read, Ll8 C-030 
8CC write. LIB C-030 
8CL instruction 6-150. 6-630. 6-640 
8CT instruction 6-150.6-630. 6-680 
belt tracking. adjustment of F-545 
bisync (see 8SC) 
bit clock control. LI 8 

ALU flowchart C-050 
I.oeal store C-030 
timings C-030 

bit clock select. LI 8 C-030 
bit service 

line set 1 C-180. C-210 
line set 2 C-230 
line set 3 C-250 
line set 4 C-260 
line set 5 C-280 
line set 8 or 9 C-300. C-320 

block header F-300 
board layout. type 2 communication scanner- 8-040 
bootstrap load 6-961 
branch and link instruction 6-150.6-560,6-570 

( 

branch and link register instruction 6-150.6-190.6-240 
branch instruction 6-150, 6-630, 6-640 
branch on bit instruction 6-150, 6-630. 6-660 
branch on C latch instruction 6-150,6-630.6-640 
branch on count instruction 6-150, 6-630. 6-680 
branch on Z latch instruction 6-150. 6-630. 6-640 
BSC control character recognition, type 4 CA H-260 
BSC CRC register 6-840 
BSC. terminal operation 

type 2 communication scanner 8-370 
BSC. type 2 communication scanner. 8-370 
buffer address registeF-CSa.typa2,communication scanner; 

program addressing IT-290 
burst length. jumper options .. type 4CA H-QQO 

burst length. jumper options type 4 CA H.;.eOO 
bus terminator assemblies E-OOO 
business machine clock C-030 
byte address 

type 1 CA 8-100 
type 4 CA H-080 

( ( ( , (" ( (' 

byte address/command from ISACR 
type 1 CA 8-070 
type ,4 CA H-050 

(, ( 

byte address ESC test I/O transfer. type 1 CA 8-190 
byte address/ status from local store 

type 1 CA 8-150.8-160 
type 4 CA H-01 O. H-020 

byte count 
type 1 CA 8:-270. 8-330 

8YTE lights. X. O. 1 1-010 
8ZL instruction 6-150.6-630.6-640 

C 
C LEVELlight 1-020 
cable busltag E-OOO 
cabling. LIB C-ll0 
Card functions and locations 

CCU 6-000 
diskette controller F-200 
Power Supply D-505 
storage 7-210 
type 1 CA 8-030 
type 4 CA H-030 
type 2 communication scanner B-040 

card layout. CCU data path 6-000 
card positions. LIB C-070 
C8S data coupler interface C-330. C-370 
CCR instruction 6-150.6-190.6-220 
CC check 

bypass hardstop on 1-110 
hardstopon 1-110 
resetting a 1-120 

CC CHECK light 1-060 
CC check lights. display A 1-010 
CC CHECK RESET push button 1-060 
CCU data path. control panel test of 1-170. 1-190 
CCU introduction 6-000 
CCU outbus check 

type 1 CA 8-360 
CE alignment tool F-620 
CE burst length jumper options. type 4 CA H..QOO 
CE jumper, Diskette write F-460 
CE key 1-030 
CE latch card 1-200 
CE service hints 1=-620 
CE usage meter 1-030, 0-590 
central control unit. introduction 6-000. 0-000 
changing machine priorities 6-071 
channel adapter. introduction 0-000 

type 1 CA 8-000 
type 4 CA H-OOO 

channel checking. ROS test 
N-ROStype 4CA H-140 
type 1 or type 4 CA 2 -020 

channel command rejecting. type 1 CA 8-160. 
channel commands. type 1 CA 8-000 
channel interface 

disabling a 1-120 
enabling a 1-120 

channel sense command 
type 1 CA 8-160 

CHANNEL 1 INTERFACE A ENABLED light 1-050 
CHANNELl INTERFACE BENABLED light 1-050 
CHANNELl INTERFACE ENABLED/DISABLE 

switch 1:..050 

(' (' (' (' (\ ( { 

character service cycle. type 4 CA 
sequence chart. outbound data H-200 
sequence chart. inbound data H-270 

character control block vector address. 
type 2 CS 8 8-330,8-120 

check, type 1 CA 
CCU outbus 8-360 
channel bus-in 8.-3.6(t 
input/ output 8-360 
local store parity 8-360 

check lights 
display A 1-010 
display 8 1-020 

'turning offthe 1-010 
check register. type 2 CS 

CCU outbus check 8-130, 8-170 
ICW input register check 8-130 
ICW work register check 8-130 
LI 8 select check 8-130 
LI 8 X 8CC check 8-130 
line ad r bus check 8-1 30. 8-1 90 
priority register available check 8-130 

CHR instruction 6-150.6-200.6-220 
clock. business machine C-030 
clock, Diskette controller F-110 
CLOCK light 1-010 
clockstep 1-110.1-160 
CLOCK TIME lights 1-010 
clock times. CCU 6-030 
clocking 

type 2 attachment base 8-050.8-051 

( 

type 2 communication scanner 8-050.8-051 
closed diodes in bridge storage 7-120 
collet assembly. Diskette F-500 
collet. removal and replacement of F-540 
command/channel test I/O. type 1 CA 8-210.8-220 
command decode. fite F-110 
communication scanner. introduction 0-050 

(' 

compare character register instruction 6-150.6-190.6-220 
compare haffword register instruction 6-150. 6-190. 6-220 
compare operation. CCU 6-100 
compare register immediate 

instruction 6-150.6-200.6-170 
compare register instruction 6-150.6-200.6-220 
component locations. power supply D-505 
configuration 

type 2 communication scanner 8-000 
configuration chart. LI 8 and line sets C-OOO 
control in A 

type 2 communication scanner 8-260 
control in 8 

type 2 communication scanner 8-260 
control in C 

type.2 communication scanner 8-260 
control out A 

type; 2 communication scanner B~260 

control out 8 
type 2 communication scanner 8-260 

control output X'68' F-410 
control panel 

activating the 1-120.1-060 
description F-040 
introduction 0-050 
layout 1-000 

control panel description F-040 

Index X-1 
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control procedures 
activate control panel 1-120, 1-060 
clock 'step' 10 ... 160" 
clock stepthru I PL phase 2 ·{load ROS) 1-200 
disabling channel Intercf,ace , 1-120 
display 3705 st8tl1s1420, 
display TAR and 'Op register 1-120 
enabling channel interface 1-120 
execute input or o'utput instruction 1-160 
instruction step 1-1 60 
~Pt 1-120 
lPLphase:2, clock Set thru 1-200 
load address compare 1-.1S0 
power. off 1-120 
poweron 1~120 

req liest prog .. Ievel 3 interru pt 1-120 
reset 3705-80 1-120 
raset CC U check 1-120 
sat address and display register 1-130, 6-0S0, 6-0S2 
set address. and display storage 1-130, 6-0S0, 6-0S6 
setting up and executing instruction 1-160 
single address sC.an 1-150, 6-0S0, 6-067 
single address test pattern 1-150, 6-0S0, 6-064 
storagescan .1-140, 6-050, 6-063 
store address compare 1-1S0 
storing data in register 1-130, 6-0S0, 6-0S4 
storing data storage 1-140, 6-0S0, 6-0S7 
storing test pattern in· 

storage 1-1.40, 1-170, 6-0S0, 6-060 
test of. CCU data path 1-170, through 1-190 

control program load data flow F-Ol0 
control register data / status 

type 1 CAS-02D 
type 4 CA H-mW 

control register initial selection 
type 1 CA S-020 
type 4 CA H-020 

contrOller, Diskette; data flow F-l1 0 
controls, 

file data F-l10 
Hie access F-l10 

cover assembly, removal and replacement of F-S40 
CR instruction 6-1S0, 6-200, 6-220 
CRC generation 6-S40 
CRI instruction 6-150,6-160,6-170 
cross hi to 10 operation, CCU 6-100 
cross 10 to hi operation, CCU 6-100 
CS CYCLE light 1-010 
CSl cycle 6-060 
CSl time 6-061 
CS2 cycle 6 ... 060 
CS2 time 6 ... 061 
customer usage meter 1,-030 
cyCle steal 

in, type 4 CA 6-120 
out; type 4 CA 6-140 
1 cycle 6-060 
2cycle o~060 

cycle steal operation, type 4 CA 
CAto channel data transfer H-360 
inboulJdClata transfer H-340, H-3S0, H-370 
inbound,sequence chart H~360 
outbound data :transfer H-300, H-31 0 
outbound sequence chart H-330 

CYCLE TIME light 1-010 

,0 "~ Af") '''~l!I 
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cycles 
CCU 6-061 
CCU machine 6-0S0 
CCU priorities .. (6~070 

b 
DANGER 

prime power rerrioval . F-'S70 
60 Hz motodra'meholesF-S45 
200 Vac F-61O ' 

data' 
raw read F~5io ' , I 

writeF-S20 
data controls, file F-ll0 
data flow 

bits 6~OOO 
central control unit 6-020 
control program loaaF-010 
Diskette controller, F-l00 

description of F-l10 
I PL 6~970, F-050 
LIB C-020 ' 
storage 7-220 
'type 2 'communication' scanner 

level 2 interrupt B-300 
program addressing B-280 

, scan addressing B-220 
tYpe 4 CA H-01 0 
3705 -SO 0-010 

data operation controls 6-100 
data path, control panel test of 1-170 through 1-190 
data register, parallel F-ll0 
data synchronization F-320 
data transfer between host CPU and remote station using 

a local and remote controller 
CPU to station F-020 
station to CPU' F-020 

DC common connection to frame ground D-5S0 
DC voltage distribution, power supply D-5S0 
DC voltage measurement D-SSO 
decoda, file command F-l10 
decoding, instruction 6-1S0 

'determining when an interrupt can occur 6-0S0 
diagriosticaids 
, cEo indicator latch card 1-201 

scope points and jumpering capabilities 1-200 
test blocks 1-300' , 

DIAGNOSTIC CONTROL switch 1'-110 
diagnostic wrap, type 2 communication scanner B-Sl1 
diagnostic wrap mode 

type 2 communication scanner 
B data register B-150 
force line interface latches B-1S0 

test data latch B-270 
dial bit serVice 

type 2 communication' scanner B~2'60 

differences, type 1 CA and. type 4CA H-OOO 
disable all LlBs 

type 2 communication scanner. . B~ 170 
disable interface 

type 2 communication scanner B-260, B-270 
disable zero-insert control type 2 

communication Scanner B..;061 
disable zero=insert remembrance.,.SCF 5 

type 2 communication scanner 8-061 

(t" f/''V f ........ '~", r"''t l l] c, .... ) ( '.) I . . 

\~y ',,--Y ., 

,,-, 

'~ 

< ...... \ 

.~) 

disabling a channel interfae;e, 1-120 
Diskejte" c 

cha.r,acteristic,lI of. F-5~0, 

description of F-ll0 
handling' F-530'< 
insertion of F-531 
removal of F-531 , 

. replacement ordering procedure F-S31 
shipping and receiving of F-S31 
storage of, long term F-S30 

Diskette controller clock F-l10 
Diskette controller data flow description F-l10 
Diskette controller read failures, diagnostic 

approach for F-490 
Diskette drive F-SOO 

cover F-SOO 
collet assembly .F-SOO 
physical locations .' F-60Q 
timing sequence .F~S10 

read/ write circuit .principles F-520 
. und",r control of ROS bootstrap program . F-Ol 0 

Diskette f~rmat F-300 
Diskette read F-440 
Diskette,write F,.460 
display A, .1-01 a 
display B 1-020 
display register. 

type 2 communication scanner B-1S0 
display register CS 1 maintenance cycle 1-040, 6-0S6 
display register procedure 1-130, 6-052 
display request 

type 2 communication scanner B-1S0 
display storage CSl maintenance cycle 1-040 
display storage procedure 1-130 
DISPLAY/FUNCTION SELECT switch 1-040 
displaying 

checks 1-120 
display and record TAR first 1-040, 
OP register 1-120,1-040 
register 1-130, 1-040 
status 1-120 
storage 1-130, 1-040 
TAR 1-120,1-040 
TAR and the OP register 1-120 
temporary address register (TAR) 1-120,1-040 
370S -SO status 1-120 

drive cover, Diskette F-SOO 
drive motor, removal and replacement of F-S4S 
drive pulley, removal and replacement of F-S4S 
drive, Diskette, 

description of F·SOO 
physical locations for (see Diskette) 

E 
enablecnannel interface, type 1 CA S-140 
ENABLE/DISABLE switches 1-050 
ENABLE/DISABLE, PANEL switch 1-030 
enabled, write not F-400 
enabling a channel interface 1-120 
ENTERED INTERRUPT LEVEL lights 1-020 
error 

CCU 
'by,teX error 6-9S0 
byte O.error 6-980 
byte 1 error 6-9S0 
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clock Eirror 6~9S1 
Indata parity arror 6-9S0 
fnterrupts, 'type 4 CA H-3S0 
Op reg parity error 6-9S0 
prog .Iev 1 prog check' 6-9S1 
SAR parity error 6-9S0 
SDR parity'error 6'-9S0 

LIB, BCC local store parity C-120 
LI B add ress C-120 

error analysis procedure in ROS test 
N ROS, type 4 CA 2-140 
type 1 arid type 4 CA 2-000 

environment, extended F-OOO 
erase F-S20 
error detection, 

outbus parity F-400 
write not enable F-400 

Index 

ESCtest i/Oi~itial selection L3 interrupt, type 1 CA S-230 
exceeding maximum storage 1-020 
exclusive-or character register 

instruction .6-150,6-200, 6-220 
exclusive-or halfword register 

instruction 6-1S0, 6-200, 6-220 
exclusive-or operation, CCU 6-100 
exclusive-or register immediate 

instruction 6-150,6-160,6-170 
exclusive-or register instruction 6-150,6-200,6-220 
executing instruction from the control pimel 1-160 
exit instruction 6-150, 6-700, 6-750 
extended buffer mode, type 4 CA H-OOO 

F 

control register H-130, H-140 
data buffer H-1S0, H-160 
sequence charts H-200, H-220, H-240, H-270, H-290 

fault indicators, power supply 
LE D positions D-S20 
thermistor D-S20 

feedback error type 2 communication scanner 
LCD field B-070 
LIB interface B-260 

file access controls F-l10 
file command decode F-l10 
file con.trol card, F-SOO 

removal and replacement of F-575 
file data controls F-ll0 
flag, SDLC B-520 
flag detect predicted position, SDLC B-530 
flag detection-SCF S type 2 communication scanner B-061 
flowchart, LIB, BCC ALU C-OSO 
format, 

G 

Diskette F-300 
track F-300 

gate locations, power supply D-S05 
general register selection controls 6-110 through 6-112 

H 
hard stop latch 

resets 1-0S0 
sets 1-0S0 

HARD STOPlight 1-0S0 
head, 

adjustment of F-S5S 
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read/write F-5QQ 
head and pressure pad cleaning F-555 
head ,load actuator assembly F.-5QQ 
hub assembly, removal and replacement of F-545 

I CYCLE light 1-0.10. 
IC instruction 6-150., 6-270., 6-290 
ICT instruction. 6-150., 6-470., 6-480. 
identify L 1 interrupt 

type 2 communication scanner 8-130. 
idle state (see wait state) 
idler assembly, removal and replacement of F-545 
I FT track assignments F-3QQ 
inbound data transfer, type. 1 CA 8-250. 

datal status L3 interrupt 8-280. 
ending data/status L3 interrupt 8-250. 
initial selection L3 interrupt 8-250. 

inbound data. transfer ending, type 1 CA 8-280. 
inbound data transfer, cycle steal mode, type 4 CA H-35Q 

initial selection L3 interruptH-35Q, H-37Q 
sequence chart H-36Q 

inbound data transfer, E8 mode, type 4 CA H-2.5Q 
8SC control character recognition H-26Q 
datal status L3 interrupt H-25Q 
ending datal status L3 interrupt H-28Q 
initial.sele.ction L3 interrupt H~25Q 

sequence charts H-,27Q, H-29Q 
INDATA light 1-0.10. 
indicator lights charts and procedures, power supply 0-575 
initial program load, type 1 CA 8-140. 
initial selection status 

type 1 CA 8-0.20., 
type 4 CA H-Q2Q 

initialization 
type 2 communication scanner 8-0.0.0. 

IN/OUT CHECK Light 1-0.20. 
input instruction 

data flow 6~71Q 

description 6~ 700 
executing from the control panel 1-160 

input instructions 
central. control unit 6-770. 

Input X'.OO' to X' 1 F' 6-770 
InputX'70'. 6-770 
InputX'71.' 6,..780. 
Input X'72' 6':'790. 
Input X'73' 6-800 
Input X'74' 6-800 
Input X'76' 6-810 
Input X'77' 6-820·. 
Input X'79' 6-830. 
Input X'78' 6-840. 
Input X'7C' ~-840 

Input X'7D' 6-841 
Input X'7E' 6-850 
Input x'7F', 6-860 

tYPe 1 channel adapter 
Input X'60' 8-0.70 
IQputX'61' 8-0.70 
InputX'62' 8-0.70 
InputX'63' 8-100. 
Input:X'~4' 8-110. 
InputX'65' 8,..110 
Input>('5fr 8-120 

Input X'6T 8-130 
type 2 Communication Scanner 8-110, 

InputX'40' B-120 
Input X'43' B-130 

··Input X'44', X'45',X4T 8-140. 
InputX'46' B-150 

type 4 channel adapter 
Input X'60' H-Q50 
InputX'61' H-05Q 
Input X'62' H-Q7Q 
Input X'63' H-Q80 
Input X'64' H-Q9Q 
Input X'65' H-Q90 
Input X'66' H-10Q 
InputX'6T H-110 
Input X'6T H-l1Q 
InputX'6C' H-130 
Input X'6D' H-150 
InputX'6E' H-170 
Input X,6F' H-18Q 

input/ output register, X' 69' F-32Q 
input register 

type 2 communication scanner B-140 
input register addresses 6-151 
input X'71 i executing when turning the ADDRESS/DATA 

switches 1-100 
input/ output instructions 

type 1 CA 8~060 
type 4 CA H-040 

(~ 

insert character and count instruction 6-150, 6-470, 6-480. 
insert character instruction 6:"1S,Q, 6-270, 6-290. 
instn,lction, e~ecuting from the control panel., 1-160 
instruction, decoding 6-150 
instruction step '1-16Q,l~030 

instruction testing in ROS test 
N ROS, type 4 CA 2-12.0. 
type 1 and type 4 CA 2-000 

instruction 1 cycle 6-0.60. 
instn,lction2cycle 6-060 
instruction 3 cycle 6-060 
instructions, tcu 6-150. 
instructions, RPL 

input X'68' (Levell Status) F-400 
input X'59' (Level 3 Status) F-430 
input X'6A' (Parallel Data Register) F-470 
input X'6B' (Input/Output Register) F-480 
output X'68'{Control) F-41Q 
output X'69' (Read/Write) F-44Q 
outputX'6A' (Parallel Data Register) F-47Q 
ol;ltput X'6B' (Input/Output Register) F-48Q 
use of, during interrupts F-42Q 

interface address, , 
type 2 Communication scanner B-28Q, 8-290. 
input X' 40.' 8-120. 
level,2 interrupt 8-320, 8:'330. 
program addressing 8-280., 8-290 

Interface,control word 
type 2 communication scanner 8-0.60. 

LCD field 8-0.62 
local store-program addressing 8-290. 
local store-scan addressing 8-230. 
PCF 8-0.80. 
secondary control field 8-0.61 
SDF 8-0.70. 
work register 8-220. 

type 2 com,munication scanner access 
by I/O iqs! 8-100 ,. 

INTERFACE ENABLED light 1-050. 
interface string, LIB C-11Q 
intermittent storage address errors, procedure 7-290. 
interrupt go, type 2 communication scanner 

8SC receive 8-420 
8SC transmit 8:"410' 
conditions that cause B-310 
S-S receive 8-490 
S-S transmit 8-480. 

INTERRUPT push button 1-0.80. 
interrupt request, type 1 CA. 

data/status L3 8-190 
initial selection 8-230. 
program requested L3 8-140 

interrupt request level 1, type 1 CA 8-360. 
interrupt requests assigned to program levels 6-081 
interrupts. 

level 1 F-420 
level 3 F-42Q 
use of Input/Output Instructions during F-42Q 

interrupts 6-0.80.. 6-090 
introduction 

control panel 0-0.00. 
cycle.steal operation type 4 CA H-3QQ, H-34Q 
type 1 GA 8-00.0. 
typl;!,4 GA H~QOQ 
type 2 communication scanner 8-00.0. 
370.5 -80. ", 0.-000 

INVALIDOpJight 1-0.20. 
I/O check detection, type 2 communication scanner, 

program addrl;lssing 8-290' 
I/O gate interface connectors, L18 . 

type 2 communication scanners 1 and 2 ' C-14Q 
type 2 communication s.canners 3 and 4 C-1S0 

IPL ,. . . 

.bo~tlltrap load 6-961 
initialization 6~960 
pha$~ 16-960.' 
phase 1 and 2 timing 6-.963 
phalle 1 and, 2 ti~ing, storage 6-964 
phase 2 . 6-:961 
phase 3 6-:965 
source switch 1-0QO 

IPL.data flow.CCU 6-970 
IPL data flow, RPL . F-OSQ 
IPL PHASE lights 1~Q2Q 
IPL phase 1 and 2 timings 

storage 6-964 ' 
IPL phase 2, clOck step thru 1-200. 
IPL procedure 1~12Q 
IPL cycle 6-0.60' 
11 cycle 6-:060.. 
11 time 6-0.61 
12 cyc'e6~Q60. 
12 time 6-0.61 
13 cycle' 6,.0.60. 
13 time 6-061 

J 
jumpering 

CCU .1-20.0.. 
CE burst I~,"g~h; type4 CA !-I-QOQ 
test blocks 1-30.0. 

(" 

clock step thru I PL phase 2 1-20.0. 

L 
L instruction 6-150., 6-270., 6-390. 
LA instruction 6-150., 6-S6Q,6-6QQ 
LAMP TEST push button 1-0.60. 
lamp test 1-160. 
latching assembly, removal and replacement of F-54Q 
LCD field 

type 2 communication scanner 8-0.62 
LCOR instruction 6-150.,6-20.0.,6-220. 
LCR instruction 6-150.,6-20.0.,6-220. 
leadscrew and head carriage assembly. 

removal and replacement of F-55o. 
leadscrew nut and spring F-5QQ 
leadscrew wheel, removal and replacement F-555 
LED fault indicators 0-520. 
LED (light emitting diode), F-5Qo. 

removal and replacement of F-57Q 
service check of F-57o. 

level 1 interrupt, type 2 communication scanner 
set by check register B-13Q 
set by output X' 43: 8-170. 

level 2 interrupt, type 2 communication scanner 
data flow B-3o.Q 
examples B-36o. 
interrupt go 8-310. 
priority registers B-32Q 
timing sequence B-34Q 

level 2 interrupt pending, type 2 communication 
scanner B-31Q, B,.21Q 

level 1 interrupts F-42Q 
level 3 interrupts F-42Q 
level 1 status, input X'68' F-4QO 
level 3 status, input X'69' F-43Q 
LH instruction 6-150.,6-270.,6-290. 
LHOR instruction 6-150., 6-20.0., 6-220. 
LHR instruction 6-150.,6-20.0.,6-220. 
LIB interface, type 2 communication scanner 

bit service request B-150, 8-260 
clear to send 8-150, B-26Q 
control in A, B, C 8-260 
control out A, 8 8-460 
data set ready B-1:50, B-260 
echo check. 8-260 
inputX'~6' ,8-1SQ 
receive d.ata buffer 8-150.. 8-260. 
receive data space B-26Q 
request to send 8-260 
ring inc\icator 8-15,0., B~26Q 
send data buffer B-260 
transmit mode . B-2.60 

L18 select 
type 2 communication scanner B-22Q 

LI 8 to communication sc~nner interface C-02Q 
LI 8 to line interface C-020 
lights 

display A 1-010 
display 8 1-0.20 
control Ranel 1-050, 1-0.60, 1-080.. 1-0.90. 

limit amplifier F-50Q 
limit stops. F-50p 

lower, adjustment of F-555 
upper, adjustment of F-555 

line address bus 

Index X-3 



type 2 comfllunication scanner 
lev.el2 interrupt.B-a20 

, program addressing 8-28.0 
scan addressing 8:-220, B-230 

line addre,ss hardware positions C-070 
line interface " 
line set 1 C-170, C~190, C-200 
line set 2 ' C~220 
line set 3 C-240 
line set 4C-260 
line set 5 C-270 
line set 8 or 9 C-290" C-310 
line interface bases, introduction C-OOO 
line set 

ALD references C-:-160 
general data flow C-160 

LSl 
Local Attachment Interface C-190 
Start/Stop C-170 
Synchronous C-200 

LS2, Half-duplex C-220 
LS3, Digital Synchronous, High Speed C-240 
LS4, Autocall Interface C-260 
LS5, High Speed Duplex C-270 
LS8, Duplex or Half-duplex, Non-Switched C-290 
LS8, Duplex, switched C-310 
LS9, Duplex or Half-Duplex, Non-Switched C-290 
LS9, Duplex, switched C-310 

page references C-160 
line sets, introduction 0-050 
load address compare operation 1-150 
load address instruction 6-150, 6-560, 6-600 
load character with offset register 

instruction 6-150,6-200, 6-220 
load compare 1-060 
load halfword instruction 6-150,6,.270,6-290 
load halfword register instruction 6-150, 6-200, 6-220 
load halfword with offset register 

instruction 6-150, 6-200, 6-220 
load instruction 6-150,6-270,6-390 
LOAD light 1-090 ' 
LOAD pushbutton 1-090 
Joad register immediate instruction 6-150, 6-160, 6-170 
load register instruction 6-150, 6-210, 6-220 
load with offset register instruction 6-150,6-210,6-220 
LOAD/STORE ADDRESS COMPARE switch 1-060 
local attachment interface, line set C-190 
local attachment interface, SNA terminals C-190 
local store check, type 1 CA 8-3,60 
local store register controls 6-110, 6-112 
location Qf logic pages by volume VoI2-VII; VoI3-VII 
locati9ns, power supply 3705 -80 
locations, RPL 

card F-200 
Diskettedrive F-600 
power supply F-600 

locations, storage 7-200 
locations, 3705-80 physical E-OOO 
'Iogic pages by volume VoI2-VIII; VoI3-VIII 
logic voltage levels 0 
LOR instruction· 6-150, 6-21Oi 6 .. 220 
LR instruction 6,.150,6-210, a-220 
LRI instruetion 6:-150,6-160,6:-170 

() o (j 

M 
mac/'line cycles 6-051 
machine cycles~ CCU 6-05Q
maintenance, 

remote 3705 -80 Diskette drive power supply, 
procedure F-610 
preventive F-620 
service hints F-620 

maintenance cycle 
display register CSl 1-040 
display storage CS 1 1-040 

. store register CS 1 1-040 
store storage CS 1 1-040 

maintenance procedures 
intermittent storage address errors 7-290 

masking program levels 6-071, 
maximum storage, exceeding 

(see ADDRESS EXCEPTION light) 
measurement, dc voltage 0-580 
memory (see storage) 
meter 

CE usage 1-030 
customer usage 1-030 
LIB 5 receive equalizer C-410A, C-420A, C-l01 

MODE SelECT switch 1-030 
mode selection, type 1 CA 8-000,8-170 
mode/ESC type 1 CA 8-170 
mode/NSC, type 1 CA 8-170 
modem check 

type 2 communication scanner, switched network 8-460 
type 2 communication scanner 
input X'44' B-140 
outputX'44' 8-180 

modification, type 2 communication scanner 
address substitution 8-230 
counter register 8-360 
upper scan limit 8-230 

motor, RPL 
current, drive F-310 
drive, F-500 

removal and replacement of F-545 
stepper,. assembly, F-500 

motor and drive F-500 
MST file control card, RPL 

pin assignment F.575 
removat and replacement ,:f":S15 
test points F-575 

MST-l CE indicator latch card 1-201 
multiple CA4 auto selection H-130 

N 
NCR instruction 6-150,6-190,6-220 
NHR instruction 6~150, 6-190, 6-220 
NR instruction 6-150,6-190,6-220 
NRI instruction 6-150,6-160,6-170 
NSC s,tatus byte register 

o 

type 1 CA 8-020 
type 4 CA H-020 

OCR instruction 6-150, 6~210, 6~220 
OHR instruction 6-150,6-210; 6-220 
Op REG Hght 1·010 
Op register, displaytngthe . 1-120, 1-040 
operating sequence, head movement F-510 

o o 

operation 
binary synchronous termina,l ~-370 

bit clock control sequence C-040 
8SC sequence chart-switched 8-390 
dial flowchart 8-510 
dial sequence chart 8-500 
start-stop C-040 
start-stop sequence chart-switched B-390 
synchronous (business machine clocking) C-040 
synchronous (modem clocking) C-060 
1050 type terminal 8-430 
2741 type terminal 8-450 

operlltions, arithmetic 6-100 
or character register instruction 6-150, 6-210, 6-220 
or halfword register instruction 6-150, 6-210, 6-220 
OR instruction 6-210,6-220 
or operation, CCU 6-100 
or register immediate instruction 6-150, 6-160, 6-170 
or register instruction 6-150,6-210,6-220 
ORI instruction 6,.150,6-160,6-170 
oscillators, business.machine C-040 
outboard recorder F-070 

field definitions F-070 
outbQund data transfer, type 1 CA 8-130 

data/status L3 interrupt 8-330 
enc;ling data/ status L3 interrupt 8-340 
initial selection L3 interrupt 8-250 

out!>ound data transfers EB mode type 4 CA H-190 
automatic CA4 selection by priority H-230 
CA to channel data transfer H-210 
data/status L3 interrupt H-240 
ending data/status L3 interrupt H-240 
(See also type 1 CA 8-340) 
initial select,ion L3 interrupt multiple type 4 CAs H-190 
sequence charts H-200, H-220, H-240 

outbound data transfer, cycle steal mode, type 4 CA H-300 
CA to channel data transfer H-320 
initial selection L3 interrupt H-310 
sequence chart H-330 

outbound data transfer ending, type 1 CA 8-340 
outbus parity error F-400 
output instruction 6-700,6-730 

executing frQm tl1e control panel 1-160 
output instructions 

o 

central control unit 6-870 
OutputX'OO' to X'lF' 6-870 
Output X'70' 6-870 
Output X'71' 6-870 
Output X'72' 6-870 
Output X'73' 6-880 
Output X'77' 6-900 
Output X'78' 6-920 
Output X'79' 6-930 
Output X'7C' 6-940 
Output X'7o' 6-940 
Output X'7E' 6-940 
Output X'7F' 6-950 

type 1 channel adapter 
Output X'62' 8-080 
OutputX'63' 8-100 
Output X'64' J-HO 
OutputX'6S' 8-110 
Output X'66' 8-120 
OutpUtX'67' 8-130 

type 4.channel adapter 

o C) o o o o 

Output X'62' 
Output X'63' 
Output X'64' 
Output X'65' 
Output X'66' 
Output X'67' 
Output X'6C' 
Output X'6D' 
Output X'6E' 
Output X'6F' 

H-060 
H-OSO 
H-090 
H-090 
H-100 
H-120 
H-140 
H-160 
H-170 
H-180 

type 2 communications scanner 
Output X' 40', X' 41' 8-160 
Output X'42', X'43' 8-170 
Output X'44' 8-180 
Output X'45' 8-190 
Output X'46' 8-200 
OutputX'47' 8-207,8-210 

Index 

output register, type 2 communication scanner 8-170 
output register addresses 6-151 
Output X'17' 

resets level 3 interrupt request 1-080 
turns off CCU CHECK light 1-060 
turns off display A check lights 1-010 
turns off display 8 check lights 1-020 

Output X'79', turns off LOAD light 1-090 
overrun, type 2 communication scanner 

8SC receive 8-420 
input X'44' 8-140 
start-stop receive 8-490 

overvoltage, fault indicators 0-520 

P 
pad flag, type 2 communication scanner 8-061 

input X'44' 8-140 
output X'44' B-180 

page references, line set C-160 
PANel ACTIVE light 1-060 
panel, control, description F-040 
paneJ layout 1-000 
panel procedures 

CCU 1-120 
clock step thru I PL phase 2 1-200 

parallel data register, RPl 
Diskette controller, description F-110 
input X'6A' F-470 
output X~6A' 'f..470 

parity errors 
8YTE lights 1-010 
INDATA light 1-010 
OP REG /ight 1-010 
SAR light 1-010 
SDRlight 1-010 

parity errors, outbus F-400 
phototransistor, F-500 

removal, adjustment and replacement of F-570 
service checks of F-570 

physical locations 
RPL diskette drive F-500, F-600 
storage 7-200 
370S -80 E-OOO 

POWER-CHECK light 1-060~ 0-510 
power controF cable plugs, power su pply 0-505 
power distribution 0-5.30 
power down sequence 
POWER OFF push button 1-100 

o o o o 
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power on, changes storage protection keys 6-040 
POWER ON push button 1-100 
power-off override 
power-off procedure 1-120 
power-on procedure 1-120 
power-on sequence 0-540 
power supply, RPL 

maintenance procedures, remote 3705 -80 
Diskette drive F-610 

physical locations F-600 
preload spring F-500 
preprocessor F-ll0 
pressure pad acuator, removal, 

adjustment and replacement of F-550 
preventive maintenance, RPL F-620 
preventive maintenance 3705-80 E-Ol0 
priorities 

changing machine 6-071 
interrupt 6-090 
machine cycle 6-070 
program level 6-080 
selection, with two type 4 CAs H-230 

priority bits 1-2, type 2 communication 
scanner 8-310,8-210 

priority register, type 2 communication 
scanner,scannercode 
identification 8-320, 8-360 

problem definition 0-000. 
problem determination 0-000 
problem isolation 0-010 
PROG LEV 1 light 1-020 
PROG LEV 2 light 1-020 
PROG LEV 3 light 1-020 
PROG LEV 4 light 1-020 
PROG L1light 1-010 
program addressing, type 2 communication scanner, 

CCU time 8-010 
program display 1-080 
PROGRAM D1SPLAY: light 1-080 
program flag, type 2 communication scanner 

input X'44' 8-140 
output X' 44' 8-180 

program level priorities 6-090 
prog~am level 3 interrupt, requesting a 1-120 

active level in ENTERED INTERRUPT lights 1-020 
description 6-080, 6-081 

program stop latch 
reset 1-090 
set 1-090 

PROGRAM STOP light 1-090 
PROTECT CHECK light 1-020 
protect key 6-040 
protected data, attempt to change 

(see PROTECT CHECK light) 
protected storage 6-040 
protection, storage 6-040 
protection exception 6-040 
pulley, drive, removal and replacement of F-545 

R 
RA instructions 6-150.6-5£10 
RE instructions 6-150,6-700 
read, RPL 

raw, data F-520 
read amplifier F-S20 

read-only storage test 
N-ROS, type 4 CA 2-120 
type 1 and type 4 CA 2-000 
with RPL 2-000 

read failures, diagnostic approach for F-490 
read operation (output X'69'), F-440 

example of F-440 
timing chart for F-450 

read/write circuit principles, 
Diskette drive F-5l0 

read write head, F-500 
adjustment for F-555 

receive 
line set 1 C-180, C-21 0 
line set 2 C-230 
line set 3 C-250 
line set 4 C-260 
line set 5 C-280 
line set 8 or 9 C-300, C-330 

rece.ive details, communication scanner, type 2 
(5-5) SDF to PDF transfer 8-490 
8SC 8-420 
SDLC 8-560 
start-stop 8-490 

receive line signal detector, type 2 communication scanner 
input X'44' 8-140 
input X' 46' 8-150 
switched network 8-460 

recorder, outboard F-070 
field definitions F-070 

register, 
input/output X'68' 

description of F-l10 
input X'68' F-480 
output X'68' F-470 

status, 
description of F-l10 
diagnostic F-430 
level 1 F-400 
level 3 F-430 

register addresses 6-151 
register and.external register instructions 6-700 
register and immediate address instructions 6-560 
register and storage instructions 6-270 
register and storage with addition instructions 6-470 
register branch or register and branch instructions 6-630 
register cycle utilization counter 6-831 
register immediate instructions 6-160,6-220 
register to register instructions 6-190 
rejecting channel commands. type 1 CA 8-160 

_ remote IPl sequence F-050 
REMOTE/LOCAL POWER switch 1-100 
removal. adjustment and replacement procedures. RPL 

belt tracking F-646 
collet F-540 
cover assembly F-540 
drive motor F-545 
drive pulley F-545 
hub assembly F-545 
idler assembly F-545 
latch assembly F-540 
leadscrew and head carriage assembly F-550 
leadscrew wheel F-555 
light emitting diode (LED) F-570 
lower limit stop F-560 

(' 

MST file card F-575 
photo transistor F-570 
pressure pad actuator F-550 
read/write head F-555 
stepper motor F-565 
track indicator F-540 
upper limit stop F-560 

replacement (see removal, adjustment, 
and replacement procedures) 

(~\ 

replacement Diskette ordering procedure F-531 
requesting a program level 3 interrupt 1-120 
reset control function, type 2 communication scanner, 

output X'43' 8-170 
RESET push button 1-070 
reset-select Ll8. type 3 or 3HS communication scanner 

control out A and 8 8-260, 8-270 
output X' 43' 8-170 

resetting a CCU check 1-120 
resetting the CCU, disebles storage protection 6-040 
resetting the 3705 2-120 
RI instructions 6-150.6-160,6-170 
ROS bootstrap load 6-961 
ROS load, clock step thru 1-200 
R.OS test 

tII-ROS 2-120 
type 1. and type 4 CA 2.:.000 

RR instructions 6-150.6-190,6-220 
RS instructions 6-150.6-190,6-220 
RSA instructions 6-150,6-470 
RT instructions 6-150,6-630 

S 
SAR bits 7-220 
SAR light 1-010 
scan addressing, type 2 communication scanner time 8-010 
scan addressing examples, type 2 communication 

scanner 8.-250 
scan counter, type 2 communication scanner 8-230, 8-240 
scanner, introduction 0-050 
scanner disable latch, type 2 scanner, 

output X' 43' 8-170, 8-270 
scanner selection, type 2 communication scanner, 

program addressing 8-290 
scanning 

single addre!ls 1-160 
storage 1-140 

scope points, CCU 1-200 
scoping loop, setting up 1FT 1-200 
SCR, power supply 0-560 
SCR instruction· 6-210,6-220 
SDlC 

abort 8-520 
end of frame 8-520 
flag 8-520 
flag detect predicted position 8-530 
frame detect 8-062 
I.CW bits 34-36 (ones counter), type 2 communication 

scanner 8-081 
lew bit 31 (last line state), type 2 communication 

scanner 8-081 
ICW bit 44 (NRZI control). type.2 communication 

scanner 8-081 
LCD, type 2 communication scanner 8-062 
modes of operation 

NRZI 8-530 

(" 

zero bit insertion I deletion 8-530 
bit synchronous requirements 8-530 

PCF, type 2 communication scanner 8-080 
receive sequence 8-S60 
SCF, type 2 communication 8-061 
start of frame 8-520 
transmission frame format 8-520 
transmission sequence, type 2 communication 

scanner 8-540 
SDR light 1-010 
secondary control field, type 2 communication scanner 

ICW 8-061 
select, LI 8 C-120 
selecting general registers 6-110-6-112 
selecting local store registers 6-110-6-112 
selection/mode. type 1 CA 8-000,8-170 
selector channel, type 4 CA 

disconnect in H-400 
initial interface disconnect H-390 
initial selective reset H-390 
service selective reset H-390 

sense bit definitions 8-160 
sense channel command, type 1 CA 8-160 
separator character, dial C-330, C-341 
sequence, 

remote IPL F-050 
sequence chart, Ll8 

start-stop bit clock control C-OSO 
synchronous bit clock control-business 

machine clock C-OSO 
synchronous bit clock control-external clock C-060 

sequence chart, type 4 CA 
automatic CA4 selection by priority H-240 
channel service cycle H-220, H-270 
inbound data transfers, cycle stea~mode H-360 
inbound data transfers, E8 mode H-270 
inputting E8 local store H-290 
loading the E8 local store H~200 
outbound data transfers, cycle steal mode H-330 
outbound data transfers, E8 mode H-190 

service hints, RPL F-620 
service request interlock, type 2 communication 

scanner 8-140 
set address and display register procedure 1-130 
set address and display storage procedure 1-130 
SET ADDRESS/ DISPLAY push button 1-070 
set control function, type 2 communication scanner, output 

X'43' 8-170 
set mode 

type 2 communication scanner, control 
out/in A 8-260, 8-270 

type 2 communication scanner, pgm steps to initialize 
line 8-070 

setting up and executing an instruction from the 
control panel 1-1 60 

shift right operation, CCU 6-100 
SHR Instruction 6-150,6-210,6-220 
simulation run in ROS test 

N-ROS, type4 CA 2-120 
type 1 CA 2-000 

single address scan 1-150,1-110,6-067 
single address test pattern-cycles 6-054 
single address test pattern procedure 1-150, 1-110 
single current telegraph adapter C-270 
SNA terminal, 10 .and 1 F line set C-190 



specialtools , E~Q1Q 
spring" preload F~5QQ 

SRinstruction 6-150., 6-210., 6-220. 
SF,llinstruc,tion· 6-150., 6~16o., 6-170. 
ST instruction 6-150.,6-270.;6-430. 
START push button 1-0.70., 6-0.69 
status, 

level 1 
,Ievel3 

F-4Qo. 
F-43o. 

status ',ights 
display A 1-0.10. 
display B 1-0.20. " 

statu,s register, Diskette controller F-l1Q 
status rejecting channel commands, type 1 CA 8-160. 
status transfer, type 1. CA 
. ESC test I/O 8-230. 

finafinbound ESC 8-280. 
final inbound NCS 8-280. 
final outbound ESC 8-340. 
final outbound NSC 8_340. 
NCS test i/o 8-230. 

No-Op 8-210. 
status transfer ESC I/O, type 1CA 8-220. 
stepper motor, 

assembly of F~5QO 
. removal, adjustment and replacement of F-565 

STC instruction ,6-150.,6,-270.,6-330. 
STCT instruction 6-150., 6-470., 6-530. 
STH instruction 6-150., 6-270., 6-360. 
stop bit check/ receive break, ·type 2 COlJllllunication scanner 

S-S receive 8-.490. 
S-S transmi:t 8':'480. 

STOP push button 1-0.70. 
STORAGE ADDRESS/REGISTER DATA switches Ho.Q 
storage 7,.20.0. 
storageaqd,ress error procedure 7-290. 

address error procedure., 7-290. 
board layout 7-210. 
data flow 7 :220. 
in a single ad,dress 1 ~ 130. 
in storage,locations 1-140., 6-0.57 
maintenance. procedure 7-260. 

, physical locations ' 7-20.0. 
store cha~acter and cO,untinstruction 6-150., 6-470., 6-530. 
store characterinstruction 6-150., 6-270., 6-330. 
store compare 1-0.60. , 
store h/ilfword instruction 6-150., 6-270., 6-360. 
store instru<;tion 6-,150., .6_270., 6-360. 
store instruction at address X'QQQ1 0.' 6-0.81 
STORE pushbutton 1-0.70. 
store register CS 1 mainten/ince cycle 1-0.40., 6-0.54 
store storage CS mainte,nance cycle 1-0.40.,6-0.57 
storing data 

ina register 1-130.,6-0.54 
strobe 

line set 1C-17Q, C-2QQ 
line s,et 2 C-22Q 
line set 3 C-24o. 

, ,line set4 C-26Q 
Iineset5 C-27Q 
line, set 8 or 9 C,.29Q, C-31Q 

substitution control register, type 2 communication scanner 
output x' 41' 8-0.160. 
scan addressing 8-230. 

subtract charact~r register instru(;tion 6-: 150., 6-210., 6-220. 

0 0 ('''' f) 0 ,0 0 
\", ) ~ \ .. ..-/ "-.j " \ .. "- / 0 

subtracthalfword register instruction 6-150., 6-210.,6-220. 
subtract operation,CCU 6-10.0. 
subtract register immediat~ instruction 6-150.,6-160.,6-17 
subtract register instruction 6-150., 6,.210., 6-22() 
summary LCD code changes 8-0.62 

T 
T times displayed on control panel 1-0.10. 
tag terminator assemblies E-QQQ 
TAR, display 1-0.40. 
technology-related tools E-o.1Q 
telegraph adapter C-27o. 
terminal, SNAline set 1 D 'and 1 F C-19o. 
terminators bus/tag E-o.o.Q 
test block 1-30.0. 
test data latch" 

type 2 communication scanner, diagnostic wrap 
mode 8-270., 8-511 

test equipment E-o.1Q 
TEST light 1-0.80. 
test mode latch 

reset 1-0.80. 
set 1-0.80.' 

test points, MST F-575 
test programs 0.-0.0.0.. 
test register under mask instruction 6-150.,6-160., 6-170. 
timing 

CCU clock 6-0.30. 
timing chart, 

Diskette drive F-51Q 
head movement F-51Q 
output X'69' read operation 
output X'69' write operation 
variable frequency oscillator 

timing charts 

F-45o. 
F-465 
F-32o. 

automatic call originate C-34Q 
auto-answer C-36o. 
channel interface sequences 8-380. 
power on '0-540. 
SDLC receive sequence 8-560. 
SOLC transmit sequence 8-54.0. 
type 1 communication scanner 8-370. 

tools and test equipment E-Q1Q 
tools and test equipment F-62Q 
track assignments F-3QQ 
track format F-3o.Q 
track indicator, adjustment of F.,.54o. 
transmit 

line set 1 C-18Q,C-21Q 
line set 2 C-23Q 
Iineset3 C-25.Q 
line set 4 C-26o.· 
line'set 5 C-27Q 
line set 8 or9 C~3QO, C-32Q 

transmit details, type 2 communication scanner 
(S~S) PDF to SDF transfer 8-480. 
BSC 8-410. 
start-stop 8-480 

transmit sequence, type 2 communication scanner 
8SC 8-400 
SOLC 8-540 
start-stop 8':'470. 

TRM instruction 6-150,6-160,6-170. 
trouble analysis flowchart 0.-0.10. 
type 1 channel adapter, introduction 0.-050 

,0 0 .0 0 0 
\.. .. .J ) \...j 

~'V 
\". ," 0 0 

type 2 attachment base 8-0.20. 
type 2 communication scanner, introduction 0.-0.50. 
type 4 channel adapter .' " 

introduction H-OOQ 
multiple H-OQO ' 
N channel ROS2-12Q 

U 
underrun, tYpe' 2 com'munication scanner 

8SCdtr~hsmitB-41o. 
inppdC44' B-'14Q 
stim-stop transmit 8-480. 

unprotected storage 6-0.40. 
uppeisean'limit modification, type 2 communication 

. 'scanner B-23Q 
usage ine'ter fl6iNchart D~59Q 

V 
variable fi'equencyoscillator (VFO) 

data synchronization F-32Q 
oper~tion F-32Q 
timing F-320 

\lQlt/ige levels, !ogic D-58Q 

W 
WAIT light 1,.0.80. 
wait state 6-0.50. 
WARNINGS 

CCU,.when 
cllanging.machine priorities 6-0.71 
masking program levels 6-0.71 
performing' maintenance 6-00.0. 

control panel ' 
address compare program stop 1-030 

, cc checklight .1-:-0.60. 
clock step procedure 1-160. 
control panettestof ccu data path 1-170. 

. diagnostic control switch 1-110. 
diagnostic juinpering1-2QO 
display / function select switch 1-0.40. 
Elnable/ disable switch 1-0.50. 
instruct jon step procedure 1-160. 
panel active light 1-0.60. 
program stop light 1-0.90. 

, resetting the 370.5 ,.80. 1-120. 
, .set address and display register proce,dure 1-: 130. 
setting up and execl,Jting an instruction 1-160' 
single addresses test pattern procedure 1-150. 

. stop push button 1-0.70 
storage scan 1-140. 

. store push b4tton 1-070. 
stQring a test patter 1-140. 

.. storiri'g data in a registElr 1-130. 
diagnostic aids 
, .CE indicator.card ,.1-20.1 
power s!,!pply, when , 

removal of SENSE wires D-55Q 
removal of terminal board jumpers connected to 

voltage D-55Q 
removing or reinstalling laminar bus jumpers D-55Q 

ROS 
,ch/innel checking 2-070., 2-110. 

RPL 
clampirig collar F-555 

~ 0 0 0 0 0 0 \.y "'-.Y 0 

Index 

, 'cleaning head F-S55 
connector locking tabs F-55o., F-565 

. contacting polished head 'F-555 
damaged Diskette ~531 

. ,drive pulley setscrew F-545 
front hub bearing F-545 
lead$crewwheel pins F-565 
measuring head coil resistance F-52o. 
phototransistor assembly F-555 
plastic damage from chemicals F-62o. 
pressure pad arm F-54o., F-545, F-55o. 
upper limit stop clamp screw F-56o. 

storage 
performing maintenance procedures 7-260. 

type 1 CA 
address assignment 8-'0.0.0. 

wrap blocks 
(see test blocks 1-30.0.) 

write data, Diskette drive F-52Q 
write.IPL channel command, type 1 CA 8-180. 
write IPL command final status, type 1 CA 8-190. 
write I PL data / status L3 interrupt; type 1 CA .8-140. 
write note enabled F-4o.o. 
write operation (output X'69') F-440 

'example of F-46o. 
timing for F.;465 , 

X 
XCR instruction 6-150., 6-200., 6-220 
'SHR'instruction 6-150.,6-20.0.,6-220. 
XR instruction 6-150.,6-20.0.,6-220 
XRI instruction 6-150.; 6-160., 6-170. 

Z 
ZLEVEL'light 1-0.20. 
Z register controls 6-10.0 
zero bit insertion/deletion, SDLC 8-530. 
370.5 -80 

channel adapter 
type 1 8-0.0.0. 
type 4 H-o.o.Q 

communication scanner 
type 2 B-QQO 

control panel 1-0.0.0. 
line interface base C-Oo.Q 
line set C-16Q 
powersupply D-50Q 
storage 7-20.0. 

introduction 0.-050. 
phy~ical locations E-QQQ 
control' panel configurationsE~o.4Q 
power supply D-5QO 
remote program loader E-QQo. 

0 0 " 0 0 0 0 () 
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