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PREFACE 

This publication is directed to the General Systems Cus­
tomer Engineer assigned to maintain the IBM 3705 Commu­
nications Controller. He is assumed to be trained on either 
a System/360 or System/370 CPU and to have a telepro­
cessing background_ 

This publication should be used to locate and replace 
failing field replaceable units within the 3705_ Pictures are 
combined with text to convey both comprehensive "how 
to fix" information and 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). Tabs in the table of contents 
provide quick access to the individual sections. 

There are two versions of the 3705, one with bridge 
storage and one with FET storage. In this manual ref­
erences to the 3705 will be commol') to both versions. 
References to the 3705-1 will apply to the bridge 
storage version and references to the 3705-11 will 
apply to the F ET storage version. 

The CE should always start at the "Maintenance Philos­
ophy" section when trying to locate a failure. This section 
contains a flowchart that points to the correct part of the 
manua'j for iocating the failure. 

Although this manual is packaged as one unit, it is divided 
into three volumes, which may be placed in separate binders 
for ease of use_ 

Seventh Edition (May 1979) 

Changes are periodically made to the information herein; any such changes will be 
reported in subsequent revisions or technical newsletters. Before using this publica­
tion in connection with the servicing of I BM systems or equipment, refer to the 
latest edition that is applicable and current. 

It is possible that this material may contain reference to, or information about, 
IBM products (machines and programs), programming or services which 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. 

Publicati.ons are not stocked atthe address given below; requests for IBM publica­

tions should be made to your I BM representative or to the I BM branch office 
serving your locality. 

This manual has been written by the IBM System Communications Division, Publica­
tions Development, Department E02, P.O. Box 12195, Research Triangle Park, 
North Carolina 27709. A reader's comment form is provided at the back of this 
publication. If the form has been removed, comments may be sent to the above 
address. I BM 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. 

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

The drawings and specifications contained herein shall not be reproduced in whole 
or in part without written permission. 

Volume one contains an abbreviation list, legend, the com­
posite table of contents, maintenance philosophy, intro­
duction to the 3705, a description of the control panel 

switches and lights and procedures for using them, diag­
nostic aids, ROS tests, IPL, and the theory-maintenance 
sections on the central controlunit, storage, and type 1 
channel adapter. A composite index of all three volumes 
is at the I;»ack of each volume. 

Volume two contains an abbreviation list, legend, a 
volume table of contents, and the theory-maintenance 
sections on the type 2 channel adapter, the type 1 com­
munication scanner the type 2 communication scanner, the 
line interface bases, and the line sets. A composite index of 
all three volumes is at the back of each volume. 

Volume three contains an abbreviation list, legend, a vol­
ume table of contents and the theory-maintenance sections 
on the power supply, the type 3 communication scanner, the 
type 3 channel adapter and the type 4 channel adapter. It 
also contains information on test tools and equipment, 
preventive maintenance, and physical locations. A com­
posite index of all three volumes is at the back of each 
volume. 

The CE may reduce the size of this manual at his discre­
tion. A 3705 may contain a type 1 or a type 2 communica­
tion scanner, but not both; therefore the CE can discard the 
theory-maintenance section that describes the scanner not 
included in the system. The CE can also discard the theory· 
maintenance section for the type 1 channel adapter, for 

the type 2 channel adapter, for the type 3 channel 
adapter, or for the type 4 channel adapter if that adapter 
is not included in the system. Sections should be removed 
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from the system manual only; the CE should retain all 
sections in his own copy. (Remember that any pages 
discarded will still be listed in the index and in the table 
of contents.) A new system manual must be ordered 
if the system is expanded to include a different type of 
scanner or adapter. Individual sections cannot be ordered. 

Prerequisiste Publication: 
Introduction to the 3704 and 3705 Communications 
Controllers, GA27-3051 

Related Publications: 
IBM 3704 and 3705 Communications Controllers: 

Principles of Operation, GC30-3004 
Original Equipment Manufacturers' Information, 

GA27-3053 
IBM 3705 Parts Catalog, S131-0032 

System/360 Operating System Online Test Executive 
Program, GC28-6650 

DOS OL TEP SR L, GC24-5086 
OL TSEP Operators' Guide, D99-SEPDT 
System/360 and System/370 I/O Interface Channel to 

Control Unit Original Equipment Manufacturers' Infor­
mation, GA22-6974 

IBM Maintenance Diagnostic Program IBM 3705 Communi­
cations Controller Channel Adapter On-Line Test and 
Wrap All-Lines, On-Line Test D99-3705C. 

IBM Maintenance Diagnostic Program IBM 3705 Communi­
cations Controller Internal Functional Test Loader, 
Diagnostic Control Module, Initial Test, and Panel 

Line Test 099-37050. 
IBM Maintenance Diagnostic Program IBM 3705 Communi­

cations Controller Internal Functional Test Symptom 

Indexes D99-3705E. 

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

On-Line Terminal Test (Ol TT) 

IBM Maintenance Document On-Line Terminal Test 

User's Guide, D99-3700A 

On-Line Line Test (OlL T) 

• IBM Maintenance Document Program 3704/3705 

Communications Scanner On-Line Line Test, 

D99~3700C (for NCP-3 or later) 

• IBM Maintenance Document Program 3705 Communi­

cations Scanner On-Line Line Test, D99-3705B 

(for NCP-l or 2) 
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PREFACE II 
Summary of Changes for SY27-01 07-4 

This revision contains new information about (1) 3705-11, 
(2) FET storage, (3) type 3 communication scanner, (4) type 
4 channel adapter, (5) LIB type 12, and (6) Line sets 12A 
and 12B. This revision contains the following changes: 

• Line sets 12A and 12B require that 'modem receive space' 
keepSCF 0 (Receive Break) set for five consecutive char­
acter limes before the control program interprets this 
condition as a break signal. (The IBM 3767 Communication 
Terminal sends the 450 Hz break. signal for six character 
times while the 3705 sends the 450 Hz break signal for 
three character times.) 

• Diagnostic jumpering procedures to use the 'clock step' 
latch to freeze the clock have been updated. 

• Unit and frequency codes have been added to the P.M. 
requirements. 

In addition minor corrections and changes have been made. 
The page headings and the keying symbols have been changed 
for standardization. 

Summary of Changes for SY27-0107-5 

Th is revision contains new information about (1) Line Sets 
1 T and 1 U, (2) the Remote Program Loader-II for the 
3705-11 and its impact on IPL, (3) mUltiple type 4 chan­
nel adapters, (4) N-channel ROS for the type 4 channel 
adapter, (5) 3705-11 feature board locations, (6) 3705-11 
allowable hardware combinations and control panel 
configurations, (7). a procedure to clock step thru IPL 
phase 2 (load ROS), (8) a procedure to determine 
intermittent F ET storage address errors, and (9) an 
IPL data flow. 

The I PL phase 1 and 2 Timing chart has been expanded 
and minor corrections and changes have been made. 

Summary of Changes for SY27-0107-6 

This revision contains new information about (1) additional 
FET storage provided by 3705-11 Models J-L, (2) 900 . 
nanosecond cycle time, (3) Line Sets 1W and 1Z, and (4) 
the Cycle Utilization Counter Register. The new informa­
tion affects sections describing: 

• F ET storage data flow and timings 

• Physical Locations 

• Card functions and locations 

• Input and Output instructions 

• Power supply information 

• Line set and LI B information 

• Channel adapters 

• Communication scanners 

In addition, minor corrections and changes have been made. 
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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 

Be 
BCB 
BCC 
BCL 
BCT 
BO 
BP 
bps 
BSC 
BSM 
BZL 
CA 
CACHKR 
CACR 
CADB 
CAMR 
CASNSR 
CASTR 
CB 
CBAR 
CCB 
CCR 
CCT 
CCU 
CD 
CDS 
CE 
chan 
char 
CHR 

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

Page of SY27-0107-6 As Updated 2 April 1980 By TNL: SY27-1249 

o •• o 000 

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

DCS 
DSR 
DT 
DTE 
DTR 
EC 
EB 
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 
clear to send, carrier detect 
cycle steal message counter 
control 
Clear To Send 
Cycle Utilization Counter Register 
Control Unit End (status) 
control word 
control word address register 
control word byte count register 
data access arrangement 
data modem ready 
decibel 
diagnostic buffer address register 
direct current 
data circuit-terminating equipment 
diagnostic control module 
data channel ready 
Device End (status) 
detector 
diagnostic 
distance 
data line occupied 
Disk Operating System 
digit present 
display register or 

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

• 00 0000 o • 
ESC 
EXT 
FCS 
FET 
FETOM 

FF 
FL 
FRU 
GB 
gnd 
hex 
Hlfwd 
horz 
HS 
Hz 
I 
IAR 
IC 
ICS 
ICT 
ICW 
1FT 
IN 
INCWAR 
Init 
int 
intf 
I/O 
IPL 
IR 
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 
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 
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 (i nstruction) 
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 (itlstruction) 
local store 
latch 
level 1 

eo • 
L2 
L3 
L4 
L5 
mA 
MemTB 
modem 
ms/divn 
MST 
mV 
NB 
N/C 
NCP 
NCR 
NHR 
N/O 
NR 
NRI 
NRZI 
ns 
NSC 
OBR 
O/C 
OCR 
OE 
OH 
OHR 
OLT 
OLTEP 
OLTUB 
OLTSEP 
op 
op reg 
OR 
ORI 
OS 
OSC 
OUT 
OUTCWAR 
OVRN 
O/V 
P 
PC 
PCF 
PCI 
PDF 
PEP 
PG 
pgm 
PH 
PND 
P/N 
POR 
pos 

••• 
level 2 
level 3 
level 4 
level 5 
milliampere 
memory terminal board 

.0 

modu lator/demodu lator 
milliseconds per division 
monolithic system technology 
millivolt 
Digit Signal 
normally closed 
network control program 
and character register (i nstruction) 
and halfword register (instruction) 
normally open 
and register (instruction) 
and register immediate (instruction) 
non-return-to-zero inverted 
nanoseconds 
native subchannel 
outboard recorder 
overcurrent 
or character register (instruction) 
exClusive or 
off hook (modem) 
or halfword register (instruction) 
on line test 
on line test executive program 
on line test library 
on line test standalone executive program 
operation 
operation register 
or register (i nstruction) 
or register immediate (instruction) 
Operati ng 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 programming 
parity generation 
program 
polarity hold 
Present Next Digit 
part number 
power on reset 
position 

ABBREVIATIONS 

00 

III 
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POSC 
pot 
pop 
PPB 
PUT 
PWI 
R 
rcv 
rd 
rdy 
RE 
ref 
reg 
regen 
req 
RI 

RLSD 
RMS 
ROS 
RPl 
RR 
RS 
RSA 
RT 

RTS 
rly 
SAR 
SCF 
SCR 

SCRID 
SDF 
SOLe 
SDR 
sec 
sel 
SEP 
seq 
SG 
SH 
SHR 
SIG 
SIO 
SMS 
SR 
SRI 
SRL 
SIS 
ST 
STC 
STCT 
STH 

("~ 

present oscillator sample condition 
potentiometer 
post processor modem card 
pri me power box 
programmable unijunction t~ansistor 
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, Libi-ary 
start/stop 
store' (instruction) 
store character (instruction) 
store character and count (instruction) 
store halfword (instructibh) 
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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 

f-' [', ,', 
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i 
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stacked 
service 
switch 
synchronous idle 
synchronization or synchronous 
temporary address register 
terminal board 
Transfer I n 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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CONTENTS-VOLUME 1 

MAINTENANCE PHILOSOPHY_ .ii .• TYPE 1 CHANNEL ADAPTERBI CENTRAL CONTROL UNIT Input X'71' Panel Addr/Data STORAGE 
Entry Digits 6-780 

INTRODUCTION 8-000 MAINTENANCE PHILOSOPHY 0-000 CENTRAL CONTROL UNIT 6-000 Input X'72' Display/Function BRIDGE STORAGE M-ODULE 7-000 TYPE 1 CHANNEL ADAPTER DATA Maintenance Process 0-000 3705-1 CARD FUNCTIONS 6-010 Select Sw. 6-790 ADDRESSING 7-010 FLOW 8-010 Problem Isolation 0-010 3705-11 CARD FUNCTIONS 6-011 Input X'73' Insert Key 6-800 X AND Y DRIVE SYSTEM AND CARD FUNCTIONS AND CC Check Analysis Chart 0-030 CCU DATA FLOW 6-020 Input X'74' Lagging Address TIMING AND ADDRESSING 7-020 LOCATIONS 8-030 CLOCK TIMES 6-030 Register 6-800 SENSE/INHIBIT (READ/WRITE) INPUT AND OUTPUT 
INTRODUCTION TO THE 3705 "~";i.1 STORAGE PROTECTION 6-040 Input X'76' Adapter Levell 32K 7-030 INSTRUCTIONS 8-060 MACHINE CYCLES 6-050 I nterrupt Request 6-810 SENSE/INHIBIT (READ/WRITE) Output X'60' Instruction 8-070 INTRODUCTION TO THE 3705 0-050 Display Register 6-052 Input X'77' Adapter Interrupt 16K 7-031 Input X'60' Instruction 8-070 3705 DATA FLOW 0-060 Store In Register 6-054 Request Level 2 or 3 6-820 READ/WRITE TIMING 7-040 I nput X '61' I nstructi on 8-070 3705-11 DATA FLOW 0-080 Display Storage 6-056 Input X'79' Utility 6-830 SDR BIT FAILURES 7-040 Output X'62' Instruction 8-080 Storage Data 6-057 Input X'7A' Cycle Utilization SENSE/INHIBIT SCOPING Input X'62' Instruction 8-090 
CONTROL PANEL .. Storage Test Pattern 6-060 Counter Register 6-831 PROCEDURES 7-050 Output and Input X'63' Storage Scanning 6-063 Cycle Utilization Counter STORAGE DATA TO CCU 7-060 Instruction 8-100 CONTROL PANEL LAYOUT 1-000 Single Address Test Pattern 6-064 Register Operation 6-832 STORAGE CONTROLS TO CCU 7-070 Output and Input X'64' DISPLAY A 1-010 Single Address Scanning 6-067 Input X'7B' and X'7C' CRC STORAGE CYCLE TIMING 7-080 Instruction 8-110 Display A Check Lights 1-010 Start Push Button Operation 6-069 Register 6-840 STORAGE PHYSICAL LOCATIONS 7-090 Output and Input X'65' Display A Status Lights 1-010 'MACHINE CYCLE PRIORITIES 6-070 Input X'7D' CCU Check Register 6-841 SERVICE TECHNIQUES 7-100 Instruction 8-110 DISPLAY B 1-020 PROGRAM LEVEL PRIORITIES 

Input X'7E' CCU Levell ADJUSTM ENTS 7-160 Output X'66' Instruction 8-120 Display B Status Lights 1-020 AND INTERRUPTS 6-080 Interrupt Requests 6-850 FET STORAGE MAINTENANCE Input X'66' Instruction 8-120 Display B Check Lights 1-020 DATA OPERATION CONTROLS 6-100 Input X'7F' CCU Level 2,3, or 4 PHILOSOPHY AND PHYSICAL Output and Input X'67' CONTROL PANEL SWITCHES AND LOCAL STORE REGISTER 
Interrupt Requests 6-860 LOCATIONS 7-200 Instruction 8-130 LIGHTS 1-030 CONTROLS 6-110 CCU OUTPUT INSTRUCTIONS 6-870 FET STORAGE BOARD CHANNEL ADAPTER CONTROL PANEL PROCEDURES 1-120 CYCLE STEAL IN (CA2, CA3, 

Output X'OO' to X'l F' LAYOUT (01 B-A 1) 7-210 INITIALIZATION (lPL) 8-140 CONTROL PANEL TEST OF THE CA4 or TYPE 3 SCANNER) 6-120 General Registers 6-870 FET STORAGE BOARD EXPECTED CPU RESPONSE TO CCU DATA PATH 1-170 CYCLE STEAL OUT (CA2, CA3, 
Output X'70' Hard Stop 6-870 LAYOUT (02B-A 1) 7·211 ASYNCHRONOUS STATUS 8-160 Part 1. Basic Control and CA4 or TYPE 3 SCANNER) 6-140 Output X'71' Display FET STORAGE DATA FLOW 7-220 INITIAL SELECTION 8-170 Data Flow 1-170 INSTRUCTION DECODING 6-150 Register 1 6-870 FET STORAGE DIAGNOSTIC WRITE IPL COMMAND 8-180 Part 2. Miscellaneous Controls 1-180 REGISTER IMMEDIATE 
Output X'72' Display REGISTER OPERATION 7-240 CA DECODES A CHANNEL Part 3. CCU Data Bits-Card INSTRUCTIONS 6-160 Register 2 6-870 FET STORAGE TIMING CHART 7-250 COMMAND Locations 1-190 REGISTER TO REGISTER· Output X'73' Set Key FET STORAGE MAINTENANCE NSC No-Op 8-210 OIAGNOSTIC AIDS INSTRUCTIONS 6-190 3705s with under 256K 6-880 PROCEDURE 7-260 ESC No-Op 8-210 Scope Points and Jumper REGISTER AND STORAGE Output X'73' Set Key FET STORAGE TEST NSC Test I/O 8-220 Capabilities 1-200 INSTRUCTIONS 6-270 37055 with over 256K 6-891 PATTERNS 7-280 ESC Test I/O 8-220 CE I nd icator Latch Card 1-201 

REGISTER AND STORAGE WITH Output X'77' Miscellaneous MAINTENANCE PROCEDURE- INBOUND DATA TRANSFERS 8-250 Test Blocks 1-300 
ADDITION INSTRUCTIONS 6-470 Controls 6-900 INTERMITTENT FET STORAGE ENDING SEQUENCE STATUS REGISTER AND IMMEDIATE Output X'78' Force CC Checks 6-920 ADDRESS ERRORS 7-290 STACKED 8-301 

ROS TEST IB'~. ADDRESS INSTRUCTIONS 6-560 Output X'79' Utility 6-930 OUTBOUND DATA TRANSFERS 8-310 REGISTER BRANCH OR Output X'7 A' Cycle Utilization CA ERROR INTERRUPTS 8-360 Type 1 and Type 4 Channel REGISTER AND BRANCH Counter Reset 6-930 CA TIMING 8-370 Adapter 2~000 . INSTRUCTIONS 6-630 Ouptut X'7C' Set PCI L3 6-940 
CHANNEL INTERFACE Type 2 and Type 3 Channel REGISTER AND EXTERNAL Output X'7D' Set PCI L4 6-940 

SEQUENCES 8-380 Adapter 2-040 REGISTER INSTRUCTIONS 6-700 Output X'7E' Set Mask Bits 6-940 
Dual Channel Adapters 2-080 CCU INPUT INSTRUCTIONS 6-770 Output X'7F' Reset Mask Bits 6-950 
N-Channel ROS for the type 4 CA 2-120 Input X'OO' to X'l F' IPL 6-960 

General Registers 6-770 IPL Data Flow 6-970 
Input X'70' Storage Size ERROR CHECKING 6-980 

Installed 6-770 
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CONTENTS VIII 

CONTENTS 

LOCATION OF LOGIC PAGES BY VOLUME NUMBER 

Volume Logic Pages Contents 

1 YZ Power supply-installation instruction 
2 AA-CV CCU 
2A CW-CZ ROS-Type 2 attachment base-CCU 

3 DF-DZ CCU 
4 RA-RS Type '1 scanner and channel adapter 

A04 PA-PS Type 4 channel adapter 
5 OA-QN Type 2 channel adapter 
A05 SA-SO Type 3 channel adapter 

6 TA-TB Type 2 scanner 

7 VA Type 1 LIB-reference material 

8 VB Type 1 LIB-line sets lA, lB, le, lD, lE, lF, 
lG, lGA,lH, lJ, lK, lN, lR, lS, lT, lTA, 
lU, lW, lZ 

9 VC-VD Type 2 LIB-line set 2A 
10 VE-VF Type 3 LI B-line sets 3A, 3B 
11 VG-VH Type 4 LIB-line sets 4A, 4B, 4C 
12 VJ Type 5 LIB-line sets 5A, 5B 
13 VL Type 6 LIB-line set 6A 
14 VN Type 7 LIB 
15 VQ Type 8 LIB-line sets 8A, 88 
16 VS Type 9 LIB-line set 9A 
17 GA-GC Remote Program Loader Diskette Controller 
18 VU Type 10 LIB-line set lOA 
19 VW Type 11 LIB-line sets l1A, llB 
20 VX Type 12 LI B-line sets 12A, 12B 
21 MM FET storage (3705-11) 
22 TD-TE Type 3 or 3HS scanner 
23 TF Type 3 or 3HS scanner 
24 TA-TB Type 2 scanner (3705-11) 
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CE SAFETY PRACTICES 

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

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

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

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

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

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

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

correctly and proper capacity, insulated probes are 
used. 

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

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

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

eyes. REMEMBER, THEY ARE YOUR EYES. 

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

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

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

9. Replace worn or broken tools and test equipment. 
10. 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 part renders product unsafe or 
exposes hazards to customer personnel. 

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

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

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

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

17. When using stroboscope-do not touch 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 
performing and after completing maintenance. 

KNOWING SAFETY RULES IS NOT ENOUGH 
AN UNSAFE ACTWI LL INEVITABLY LEAD TO AN ACCIDENT 

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

Artificial Respiration 
GENERAL CONSIDERATIONS 

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

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 victi m revives, be ready to 
resume respiration if necessary. 

5. Call a Doctor 
Have someone summon medical aid. 

6. Don't Give Up 
Continue without interruption until 
victim is breathing without help or 
is~'certainly dead. 
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Rescue Breathing for Adults 
Victim on His Back Immediately 

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

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

air passage. 

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

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

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

of throat obstruction. 
8. Repeat mouth to mouth breathings 

10-20 times a minute. 

(')1\ 
)! 

Continue rescue breathing until he 
-breathes for hi mself. 

NO 

(-) f) (-', 
_J! 0 

Thumb and 
finger positions 

Final mouth 
to mouth 
position 

Reprint Courtesy Mine Safety Appliances 
Co. 
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LOCATION OF LOGIC PAGES BY VOLUME NUMBER 

Volume Logic Pages Contents 

1 YZ Power supply-installation instruction 
2 AA-CV CCU 
2A CW-CZ ROS-Type 2 attachment base-CCU 
3 DF-DZ CCU 
4 RA-RS Type 1 scanner and channel adapter 
A04 PA-PS Type 4 channel adapter 
5 QA-OR Type 2 channel adapter 
A05 SA-SR Type 3 channel adapter 

6 TA-TB Type 2 scanner 
7 VA Type 1 LI B- reference material 
8 VB Type 1 LIB-line sets lA,l B, lC, 1 D, 1 E, 1 F, lG, 

lGA, lH, lJ, lK, 1N, lS, lT, lTA, lU, lW, 12 
9 VC-VD Type 2 LI B-line set 2A 

10 VE-VF Type 3 LIB-line sets 3A, 3B 
11 VG-VH Type 4 LIB-line sets 4A, 4B, 4C 
12 VJ Type 5 LIB-line sets 5A, 5B 
13 VL Type 6 LIB-line set 6A 
14 VN Type 7 LIB 
15 VO Type 8 LIB-line sets 8A, 8B 
16 VS Type 9 LIB-line set 9A 
17 GA-GC Remote Program Loader Diskette Controller 
18 VU Type 10 LIB-line set lOA 
19 VW Type 11 LIB-line sets 11A, 11~ 
20 VX Type 12 LIB-I i ne sets 12A, 12B 
21 MM FET storage (3705-11) 
22 TD-TE Type 3 or 3HS scanner 
23 TF Type 3 or 3HS scanner 
24 TA-TB Type 2 scanner (3705-11) 
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This manual is intended as a tool for the Customer Engi­
neer to use while repairing the IBM 3705 Communications 
Controller. This section of the manual presents a planned 
approach to maintenance problems that will help make 
repair faster. This planned approach is based on error de­
tection, recovery and recording, error isolation, repair, and 
repair verification. 

Error Detection, Recovery. and Recording 

Hardware error detection circuits work with the control 
program. Many hardware detected errors result in a level 
1 program interrupt so that the appropriate error recovery 
procedure can be started, or an orderly shutdown of the 
system can occur. 

Refer to the" Diagnostic Aids" section of one of these 
five manuals, depending upon which control program you 
are using, for a description of the control program's error 
recovery procedures and error recording functions: 

IBM 3704 and 3705 Communications Controller 
Emulation Program-Program Logic Manual for 3705 with 
type 1 Channel Adapter, SY30-3001. 

IBM 3704 and 3705 Communications Controller 
Emulation Program-Program Logic Manual, for 3705 
with type 4 Channel Adapter, SY30-3031. 

IBM 3704 and 3705 Communications Controller 
Network Control Program-Program Logic Manual, 
SY30-3003. 

IBM 3704 and 3705 Communications Controller 
Network Control ProgramNS-Program Logic Manual, 
SY30-3007. 

IBM 3704 and 3705, Communications Controller, 
Network Control Program!VS, version 5-Program 
Logic Manual, SY30-3013 . 

ACF!NCP!VS 
Network Control Program Logic; 
LY30-3041. 
If some other control program is being used, refer to the 
documentation for that program to see how it handles error 
detection, recovery, and recording. 

Error I solation 

You are provided a series of test programs to use with the 
3705. 

The first of these is the ROS (read-only storage) test 
which is automatic with each IPL attempt. ROS testing 
is limited to those functions needed to transfer more ex­
tensive test programs across the channel from the CPU. 
ROS testing and error analysis are described in the ROS 
TEST section of this manual. For Remote 37055, see the 
Remote Program Loader Diagnostic Manual. The RDS 
test requires dedicated use of the 3705. 

• • • • • • • • 
The second test is the Initial Test which is also automatic 
with each IPL unless optioned out by the customer. The 
initial test is more extensive that ROS testing, but it does 
not completely test all of the 3705 hardware. The initial 
test and its associated error indications are described in 
the Initial Test section of IBM Maintenance Program IBM 
3705 Communications Controller Internal Functional Test 
Loader, Diagnostic Control Module Panel Line Test, and 
Initial Test, D99-3705D. For remote 3705s, see the 
Remote Program Loader Diagnostic Manual. The initial 
test requires dedicated use of the 3705. 

The most comprehensive of the tests provided are the 
Internal Functional Tests (I FTs). These tests run under 
control of the Diagnostic Control Module (DCM) and 
require dedicated use of the 3705 Controller. The I FTs 
are described in the IBM Maintenance Diagnostic Program­
IBM 3705 Communications Controller Internal Function 
Test Loader, Diagnostic Control Module, Panel Line 
Test,. and Initial Test, 099-37050. Further explanations 
of the I FTs and their error indications are provided in the 
IBM Maintenance Diagnostic Program IBM 3705 
Communications Controller Internal Functional Test 
Symptom Indexes D99-3705E. For Remote 3705s, see 
theRemote Program Loader Diagnostic Manual. 

Terminal On-Line Tests, channel On-Line Tests, and panel 
procedures are also provided. The OL Ts are described in 
the IBM Maintenance Diagnostic Program 3705 
Communications Controller On-Line Test and Wrap All 
Lines Test, D99-3705C. 

In addition to the test programs, control panel check-out 
procedures are provided to check out some of the 3705 
hardware. These procedures are described in the Control 
Panel section of this manual. 

Repair 

Repair will generally consist of replacing a field replaceable 
unit (FRU), or making an adjustment in main storage 
or the power supply. 

Repair Verification 

Running appropriate sections of the diagnostic test pro­
grams will generally verify proper operation of the con­
troller and be justification to return the system to the 
customer. 

MAINTENANCE PROCESS 

Some effort is required to determine why a failure occur­
red, whether it halts operations of the 3705, or permits 
recovery. The process of locating the failure is divided in­
to three steps or phases: problem determination, problem 
definition, and problem isolation. 
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• • • • • • • • 
Problem Determination 

'In this step, either customer personnel or you determine 
which unit in the teleprocessing network is failing. Failures 
may be in the CPU, the 3705, a down-line terminal, a 
modem, the communications line or a remote 3705, if 
one is installed in the network. 

Problem Definition 

This step defines the failure to a functional unit. If the 
3705 is still in use by the customer, the course of ac­
tion is different than if the customer cannot use the con­
troller. In either case, deciding which test procedure 
to use is pri mary. 

• Control Panel 

The control panel can be used to check out certain 
hardware functions without loading a test program_ 
The procedures that can be performed are explained 
in the "Control Panel" section of this manual. 

• ROS Test 

This test is automatic with an IPl operation and 
tests a basic subset of the CCU hardware. The error 
analysis procedure for this test is explained in the 
"ROS" section of this manual. For Remote 3705s, 
see the Remote Program Loader Diagnostic Manual. 
The control panel must be used to locate errors 
detected by this test. The customer cannot use 
the machine when these tests are in use. 

• Initial Test 
This test is automatic with an IPL operation unless 
optioned out by the customer. It tests a portion 
of the CCU hardware not tested by ROS. See the 
Initial Test section of IBM Maintenance Diagnostic 
Program 3705 Communications Controller On-Line 
Test and Internal Functional Test, 099-3705 * for 
discriptions of normal run indications and CE op­
tions available. The errors indicated by this test are 
listed in a symptom index included in the initial 
test section of D99~3705 *. The customer cannot 
use the machine when these tests are in use. 

• Internal Functional Test (I FT) 

These tests cannot be run while the customer is 
using the 3705 because they run under control of 
a Diagnostic Control Module (DCM). The DCM is 
loaded into the 3705 storage from the CPU by the 
OL T loader running under OL TEP or OL TSEP. 

o • • • • o 

Remote 3705'5 OeM and I FTs are loaded from the 
diskette at the remote site by way of the control panel. 
I FTs indicate errors with coded displays using Dis-
play A and Display B. These indications are listed 
in order by functional unit in symptom indexes in 
the "DCM/I FT" section of IBM Maintenance Diag­
nostic Program IBM 3705 Communications Controller 
Internal Functional Test Symptom Indexes 
D99-3705E. 

• On-Line Test 

These tests are executed in the host CPU under control 
of an On-Line Test Executive Program. On-Line Terminal 
Tests (Ol TT) and On-line line Tests (all T) may be 
run when the customer is still using the 3705. The loader 
and Channel Adapter OL T's require total use of the 3705. 
See the Related Publications section on page II (preface) 
for the proper On-Line IBM maintenance document 
program guide. 

Problem I solation 

After the error has been further defined for a particular 
functional unit, problem isolation begins. The first step 
in problem isolation is to analyze the error indications. 
The course of action is based on the urgency of the cus­
tomer situation and what is available in the error indica­
tions. If one of the test programs has been chosen, refer 

to that section of this manual for information on ana­
lyzing the problem. 

When replacing any logic card (FRU) 
in the 3705, the controller must 
first be disabled and powered down. 

If cards are replaced on the Remote 
feature board with power on, the 
diskette may be damaged. 

In addition, the host CPU must be 
in a Hard Stop condition ( single 
cycle) when replacing the select-out 
bypass relay card in the channel 
adapter (type 1, 2, 3 or 4) at card 
location A4T4. Failure to observe 
this precaution causes channel checks 
at the CPU. 

Prolonged touching of the pins on 
the CCU boards at 01 A-B3 and 
01 A-B4 may result in CC checks. 

o 
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DIAGNOSTIC APPROACH AND TROUBLE ANAL YSIS(PART 1) 

These flowcharts apply to either remote or 
local 3705 trouble analysis. The problem 
determination procedures must isolate the 
failing controller whether it is the local 
or remote. 

Call Placed 

Yes 

See 3705 
Operator's Guide 

Run 3705 in this Mode 
until you are satisfied 
with Operation 

Re-Ioad CUSlome~ 

No 

Yes 

Set Diagnostic Control 
Switch to 'CC CHECK 
HARD STOP , Position 

See CC Analysis 
Flowchart 
Page 0-020 

Set Diagnostic Control 
Switch to 'PROCESS' 
Position 

Program and Con::...r- - - - --

n o o o :( '\ 

'",-_./' 

Analyze Error 
Indications for 
Possible Fixes 

if -." 
'(j 

No 

No 

Schedule Time when 
the 3705 can be 
taken for Repair 

No 

Consult Error Recording 
for Information on 
Trouble 

Terminal 

Call Terminal CE 

\1 

''"- / 

One Wrap Group of Lines. 
Use OL T's if 
running NGP or 
T3705B if 
running EP 

Wrap Line OL T 

( 

Start Ol TEP or 
Ol TSEP and Run 
the CA OlT's 

Yes 

Yes 

A 

To 0-020 

Yes 

See CC Check 
Analysis Flowchart 
Page 0-020 

{Jefer to Ol TEP 
- or OlTSEP 

No 

No 

User IS Guide 

Type 2 or 3 CA 

See Type 2 or 3 ROS 
Section. Page 2-040 

DIAGNOSTIC APPROACH AND 

TROUBLE ANALYSIS 0-010 

Check Customer's Power 
and CB's. See Page 
0-030 and 0-040 or 
0-330 and 0-340 

Error Description 

Refer to the CE Panel 
Procedure for lPL 
Phase 1 and 2 

Refer to the Hemote 
Program Loader 
Diagnostic Manual 
(See Note 1, page 
0·020) 

See Page D-O 10 
or 0-310 

See Page D-020 or 
0-320 for Power 
F au I I I nd i ca lors 

See Poge 0-060 or 
0-360 10 Find 
Failing Frame 

See D99-3705C 
Diagnostic Manual 

No tPl Phase Indication. 
RO S Has Passed Control 
to Next Program 

Type 1 or 4 CA 

See Type 1 ROS 
Section, Page 2-000 
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DIAGNOSTIC .APPROACH AND TRdlJSLE,ANAL YSIS (PART 2) 

From 0-010 

Yes 

o LJ 

See CC Check 
Analysis Flowchart, 
See Page 0-020 

Type 1 or4 CA 

Bypass it and Read 
LPG2 from Disket~:e 

Type 2 or3 CA 

See Type 2 or 3 CA 
Loader 
Error Codes and Printouts 
in D99-3705D 
Diagnostic Manual 

Diagnostic Manuals 
D99-3705D /E. 
Remote 3705-see the 
Remote Program Loader 
Diagnostic Manual, 
(See Note 1) 

Diagnostic Manuals 
D99-3705D/E. 
Remote 3705 -see the 
Remote Program Loader 
Diagnostic Manual, 
(See Note 1 ) 

Yes 

Yes 

See Type 1 or 4 CA Loader 
Error Codes and Printouts 
in D99-3705D 

, Diagnostic Manual 

See CC Check 
Analysis Flowchart 
Page 0-020 

See CC Check 
Analysis Flowchart 
Page 0-020 

• • o • • • • • • o o o o o 
*, 

CC CHECK ANALYSIS FLOWCHART 

Run the Manual 
I ntervention Routines 

Local 3705-see the 
Diagnostic Manuals 
D99-3705D/E. 
Remote 3705-see the 
Remote Program Loader 
Diagnostic Manual, 
(See Note 1) 

Rerun Customer's Program 
and See if Errors Continue 

Diagnostic Manuals 
D99-3705D/E. 

Remote 3705 - see the 
Remote Program Loader 
Diagnostic Manual, 
(See Note 1) 

See CC Check 
Analysis Flowchart 
Page 0-020 

Note 1: Part Numbers for Remote 
Program Loader Diagnostic Manuals are: 

1757889-Loaders, Initial Test, ROS 
1757880-CCU Storage 
1757882-Chan Adapters Type 1, 2, 3, 4 
1757882-Type 1 Com. Scanner 
1757883-Type 2 Com. Scanner 
1757884-Type 3 Com. Scanner 

Invalid Operation Codes 

Byte 0 
0 2 3 4 

0 X X X 0 

0 X X X 0 

0 X X X 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

X = Don't Care 

Operation Register 

567 

X X X 

X X X 
X X X 
o 0 1 

o X 
X X 

X X X 
X X X 
x X X 
X X X 
x X X 
X X X 
X X X 
xx X 

0 

0 

0 

0 

0 

O. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

a 

1 

1 

1 

1 

X 

X 

X 

Byte 1 
2 3 4 5 6 7 

x a 0 a 0 a 
0 1 0 0 0 0 

1 X 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 1 X 

0 0 0 X X 

X 1 X X X X 

X 0 0 X X 

X 0 X X X 

X 0 X X X 

X 0 X X X 

CC Check 

No 

To 0-030· 

J 3705-1 

j 3705-11 

Program Stop 
Hard Stop and 
Wait Light On 

Cycle Counter Error 
ABC D or TO-3 Counter 
Error CSB Clock Error 
See Page 6-981 

Yes 

To 0-030 

See Description of 
Lights. Page 1-010 

See Data Path Test 
Procedures, 
Page 1-170 

See Control Panel 

o o 

The In/Out check, 
address exception, 

o 

and Invalid Op latches 
are reset if a re-IPL 
was forced (see 1-110). 
The CC check indicator 
is not reset. 

Storage Byte 0, SDR 
Byte X or 0, or Data 
Path failed (See Note 2) 

SDR Byte 1, Data 
Path, or Storage 
Failed (See Note 2) 

o • • 

Display Op Reg. It 
Contains Input or 
Output Instruction 
Causing Error, see 
Page 1-020 

Note: Contents SAR 1 
Cycle (11, 12, or 13). 

o 

IAR for Level 1. Refer 
to: Instruction Decod­
ing and Operations 
Charts to Further Defi ne 
Error, see Page 6-150 

To Define Failure, Note 
Contents of SAR, and 
Storage Key for that 
Area 

Display Op Reg. It con­
tains Failing Instruction. 
Check for Invalid Op 
comparing with Invalid 
Op Code Chart. If 
Invalid, Display TAR 
then use that address 
mi nus 2 to do the Storage 
Control Panel Test. 
If Op Reg is valid, sus­
pect Instruction Decode 
Failure on CDXXX 

Note 2: Op Reg contains Op 
Code being executed. Data 
to SDR can be determined 
by the use of the Op Code, 
the current I cycle (11, 12) 
or 13 Latch Set), and the 
instruction decode and 
operation charts. See 
Page 6-150 

o 

OIAGNOSTIC APPROACH AND 

TROUBLE ANALYSIS (PART 2) 0-020 
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CC CHECK ANALYSIS FLOWCHART (PART 2) 

From 0-020 

NO 

From 0-020 

c 

NO 

SEE DATA PATH TEST 
PROCEDURES, PAGE 1-170 

YES 

YES 

SEE DESCRIPTION OF 
LIGHTS, PAGE I-DID. 

SEE OP REG DATA AND CC 
CHECK, PAGE ,1-180 

NO 

,. ,f( '~ (} if"", (~~; 
\(, )/ ,\, --y (.: 

OP REG BYTE 0 
OR STORAGE 

FAILED 

DP REG BYTE I 
OR STORAGE 

FA ILED 

('", 
,I 

''lLy 

YES 

YES 

YES 

l -'~ ( " 

'" ./ ./ 

SAR BYTE I OR 
DATA TO SAR 
(SEE NOTE) 

SAR BYTE a OR 
DATA TO SAR 
(SEE NOTE) 

SAR BYTE I OR 
DATA TO SAR 
(SEE NOTE) 

NOTE: DATA TO SAR 
CAN BE DE TERM I NED BY 
US I NG THE CURRENT I 

exft~ ~Hr, 11.!.RO~RI3 
TAR AS APPL I CABLE, 
AND INS TRUCT I ON 
DECODE AND OPERAT IONS 
CHARTS. 
SEE PAGE 6-150 

l' f 
"t / '~ 

~~" \ I~: " )," .( ", 

II 

" / 

YES 

~L~E:G A E~~gR ; D~R 
ERROR IN DATA 

TO THEM 

CURRENT I CYCLE 

LA +~~, S~~ r ?~ ~6RE 
THAN ONE I CYCLE 

I NSTRUCT I ON IS 
APPLICABLE 

DA~\~g ~~~RC~ ~~~'B~R 
DETERM I NED BY THE USE 
OF I NSTRUCT I ON DECODE 
AND OPERAT IONS CHARTS 
FOR THE OP CODE BE I NG 

EXECUTED. 

{ "'t'. ,t' ~ (. " 

" ./ 

THESE COND I T IONS SHOULD 
NOT OCCUR. THE 

POSSIBILITIES THAT 
CAUSED THEM ARE: 

I. FAILURE IN THE OISPLAY 
CIRCUIT TO INDICATE. 

2. ERROR CIRCUIT FAILURE. 

3. 

SUGGES T IONS: 
VER I FY SETT I NG OF 

CHECK REG (BYTE X. 
0, OR I ERROR LATCH 

'ON' BUT NOT 
INDICATED) • 

RECORD 
I NFORMA T I ON 

SUGGESTED FOR 
TYPE OF ERROR 

INDICATED 

CHECK TH I S I NFORMA T I ON 
WITH THE INSTRUCTION 
DECODE AND OPERA T IONS 
CHARTS (IF APPLICABLE 

TO TYPE OF FAILURE) SEE 
PAGE 6-150 

(}, 
, ,,tI 

TRY TO GET ANOTHER 
F A I LURE. IT MAY 

GIVE A MORE 
SPECIFIC INDICATION 

('~ 
.~ , (;' ('~I y 

CC CHECK ANALYSIS FLOWCHART 

(PART 2) 0-030 

DIAGNOSTICS 

PLACE THE DIAGNOSTIC 
CONTROL SWITCH IN THE 
BYPASS CC CHECK STOP 

POSITION AND RERUN, 

~r~, (~ 
"\ 

YES 

YES 

YES 

EXTERNAL REG I STER 
LOADED I BY INPUT 

INSTRUCTION) WITH BAD 
PARITY IN THE INDICATED 

BYTE. OP REG CONTAINS 
I NPUT I NSTRUCT I ON SEE 

PAGE 6-710 

EMULATION OR 
NETWORK CONTROL 

PROGRAM 

PLACE THE DIAGNOSTIC 
CONTROL SWITCH IN THE 

CC CHECK HARD STOP 
POSITION AND RERUN 

G: {""~ r1 """, 
(~ if ""._./ "I 
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INTR,ODUCTION TO THE 3705 

The IBM 3705 Communications Controller is a transmis­
sion control unit with processing capabilities. Its func­
tions are controlled by a program that resides in 3705 
storage. 
, The 3705 is available in 64 models, based on the 
amount of storage and the maximum line-attachment 

',capability. (The act~al number of lines that the 3705 can 
support depends upon such factors as line speed and the 
throughput capability of the control program.) 

tAil 64 models of the 3705 contain a central control 
unit, a control panel, at least 16K of storage for a 3705-1 
(32K for a 3705-11), a channel adapter, a communication 
scanner, and line interface bases and line sets. The 
communication scanner and the channel adapter are 
available in several versions. 

Refer to the Introduction to the IBM 3704 and 3705 
Communications Controllers, GA27-3051 for moreintro­
ductory information. 

CENTRAL CONTROL UNIT 

The central control unit(CCU) contains the circuits and 
data flow paths necessary to execute the 3705 instruc­
tion set and to control 3705 storag~ and the attached 
adapters.iThe CCU operates undercontrol of the 3705 
control program. 

CONTROL PANEL 

The 3705 control panel contains the switches and lights 
necassary to control many 3705 functions manually. The 
control panerprovides 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 diagnos-
tic controls." . , 

STORAGE 

Bridge Storage 

3705-1 contains a ferrite core storage unit. The amount 
of storage ranges from 16K bytes to 240K bytes in 32K 
increments. A storage protection mechanism in the 
CCU makes it possible to pr,otect the contents of 
storage. 

FET Storage 

3705-11 contains a FET (Field Effect Transistor) storage 
unit. The amount of storage ranges from 32K bytes to 
256K bytes in 32K increments in the base frame of a 
3705-1 L For 3705-IrModels J-L only, an additional 

•. ~ .• • • • o • 

256K bytes of storage are available in increments of 64K 
bytes. This additional storage is located in the first expan­
sion frame attached to the 3705. 

This storage features automatic single-bit error correc­
tion, double-bit error detection, and a 1;0 or 0.9 micro­

I second cycle time depending on the model. A storage 
protection mechanism in the CCU makes it possible to 
protect the contents of storage. 

TYPE 1 CHANNEL ADAPTER 

The type 1 channel adapter (type 1 CAl provides at­
tachment to an IBM System/360 or System/370 byte­
multiplexer channel. The type 1 CA can handle only a 
relatively low volume of throughput and requires inter­
vention from the 3705 control program for each data 
transfer. However, it is adequate for many small net­
works and is more economical than the type 2, 
type 3 CA, or type 4 CA. 

TYPE 2 CHANNEL ADAPTER 

The type 2 channel adapter (type 2 CA) provides 
attachment to an IBM System/360 or System/370 
selector, byte-multiplexer, or block multiplexer 
channel. The type 2 CA transfers data by cycle steal, 
requires less program control than the type 1 CA, and 
can handle a larger volume of throughput. 

TYPE 3 CHANNEL ADAPTER 

• 

The type 3 channel adapter (type 3 CAl is.a type 2CA 
modified by the addition of a two processor switch. The 
type 3 CA enables the 3705 to be attached to System/370 
Model 158 and 168 tightly coupled multiprocessor systems 
as a symmetric shared I/O device and to single processors 
as an I/O device with alternate path capability. 

TYPE 4 CHANNEL ADAPTER 

The type 4 channel adapter (type 4 CAl is a modified 
type 1 CA that enables the control program to transfer 

I 
across the channel interface multibyte 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 bursts to be subdivided into 
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groups of 4, 8, or 16 bytes with the type 4 CA disconnecting 
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. 

TYPE 1 COMMUNICATION SCANNER 

The type 1 communication scanner provides the inter­
face between the line interface bases and the central 
control unit. The scanner monitors the communications 
lines for service requests. 

The type 1 scanner interrupts the 3705 for each bit 
that arrives or leaves over a communication line. The 
program assembles and disassembles characters for the 
scanner. The type 1 scanner can handle lines at speeds 
up to 7200 bps and is more economical than the type 
2 or 3 scanner. The 3705 can handle only one type 1 
scanner. Type 1 and 2 scanners or type 1 and type 3 
cannot be mixed on a 3705. 

TYPE 2 COMMUNICATION SCANNER 

The type 2 communication scan'ner provides the inter­
face between the I ine interface bases and the central 
control unit. The scanner monitors the communic;ation 
line for service requests. 

The type 2 communication scanner hardware as­
sembles and disassembles characters. It interrupts 
the control program only when an entire character 
is ready for transfer to or from a line. The type 2 
scanner can handle lines at speeds up to 50,000 bps. 
The 3705 can have up to four type 2 scanners. Type 1 
1 and type 2 scanners cannot be mixed on a 3705. 

TYPE 3 COMMUNICATION SCANNER 

The type 3 communication scanner provides the interface 
between the line interface base and the central control 
unit. The scanner monitors the communication line for 
service requests. 

The type 3 communication scanner hardware assembles 
and disassembles characters. The scanner cycle-steals 
data to and from buffers for each line. The scanner main­
tainsan as~ociated storage address and byte count, 
accumulates the CRC, and scans the data for line control 
characters. The scanner transfers data until certain 
control characters are detected and/or the byte count is 
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reduced to zero, either of which requests control program 
interruption. 

The type 3 communication scanner handles eight-bit 
code for SDLC or BSC (EBCDIC or USASCII) line 
operation. The 3705~1 allows the type 3 scanner to be 
mixed with a type 2 scanner provided the type 3 scanner 
is installed in the first expansion frame. The 3705-11 
allows any mix of type 2 and type 3 scanners. 

LINE INTERFACE BASES 

Line interface bases (LI Bs) attach the I ines to the 3705. 
Nine LIB types are available to handle requirements for 
different types of line terminations. Depending upon the 
line termination, as many as 16 lines can be attached 
through one LI B. 

LINE SETS 

Lines are attached to LlBs through line sets. Depending 
upon the type of line termination, either one or two 
lines can be attached to one line set. 

REMOTE PROGRAM LOADER 

A 3705, used only as a remote communications controller, 
, requires a remote program loaderinstead of a channel 
adapter. The remote program loader consists of an RDS 
bootstrap program, a diskette, a diskette drive, and a disk­
ette controller. It is used to load a control program from 
a local 3704 or 3705 to the remote 3705 via an SO LC 
communication facility. Internal functional tests for the 
remote 3705 reside on the diskette. 

In addition to the RPL feature, the base frame of a 
3705-11 can contain a channel adapter. With both features 
installed, internal function tests (lFTs) can be run using 
either the channel or the RPL feature. 

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

o 
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3105-1 0 060 
DATA FLOW -

Notes: 

3705-1 DATA FLOW 
Refer to page 0-070 for description 

TYPE 2 COMMUNICATION SCANNER* 

CCU ·i~O·U·tb·U·S·to Adapter -, 

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

C 
H 
A 
N 
N 
E 
L 

TYPE 1 CHANNEL ADAPTER r- Channel Bus Out 
--, CCU Out Bus (Two data characters) 

X Output X'54', X'65'1 

__ ~L-____ ~~ __ 

Data Buffer I 
I 
I 
I 

Character 1 Character 2 

Character 3 Character 4 

.----L Input X'64', '65' fJ 
~~~ I 

L ....I 
CCU In Bus 

One character 
~ •. 

I 

A 
B Register Register 

Channel Bus In J J 
One character 

{f 
TYPE 2 or 3 CHANNEL 

~ ALU / 

I 
I 
I 
I 
I 

ICW 
Local 
Store 

X Output X'44' 

t:1 

Output Register 

~ .. _ ... <.:-:,:;:::~:::~~~..:D~a~ta:.:is~i~n cha racter form 

II 
Note 1 Note 2 

\ rJ 

I 
I 
I 
I 

2. During Q receive operation, the character in the 
SDF is transferred to the PDF as the last bit of 
the character is received. 

Part of line set if UBS 3, 4,5,6,7, 
8,9, 10, 11, or 12. UB 2 (Telegraph) 
does not use a modem but attaches 
directly to the communication lines. 

I LINE INTERFACE BASE 

I I rrant<OI out:- 1 
n I II B:: iSt<Obe Xmt I Send I Dat.'s 'n J2zzzzzzzzzzzzzzzzz~1 i2ZZZZZZZ2

1 
X ~ ~~ta X 1 ~e~f- ~I 

I cfharacter 
arm 

I Data 's'n B D.ta Reg I I II Line Set I M 
o 
o 
E 
M 

To/From 
Communi­
cation 
Facilities 

Channel Bus Out ADAPTER ~ ~ ~ 

,., •• lIzed bit fa,m Rev I D.ta In 5 Rev r I Receive 

Data 

FL II -----
fJ J 1 ICW Input Reg. 

Z Register 

General Register 

J IJ Legend 

Cycle Steals In'l I 
Oat. 1 I .. a time 'hiaugh the Une I nW'aee B .... 
(Charac- X ZZzz:j2Z:Z:Z:z:z2:ZZ:ZZ:Z ,...----X=======..J The line 'bit service request' must be active. 

ter) I --DzzzzzzzzzzZt1 ~ _ _ _-I 
?~~:r~c- TYPE 1 COMMUNICATION SCANNER* r --, . ter) I Cycle Steal 

(type 2 or CCU Out Bus Bit 1.7 
type 3 CAl 1Zz2zz~22Z X :7Z;~2Z222Z2'Z.Z~2Z272Zzzi2'ZZ22Z2ZZZ2ZZm.;;!2Z2ZZZ22ZlmzJ 

I 
ccu '~~. LOutP~t X'43' (Control Out B) 

'-

__ St...,orage !~~ Data is in B Data Reg I 
I Js~rialized I ).~"p .. bIt form Rcv 

~ M_;~_ J ~m~:~:::::::~:::~:~:::~:~:-~~===II~~t __ = _~_a_. ___ ~ 
IZZIZIZ22ZiZZZZ2ZZZ22ZIZ22ZZZ( Transmit Data Flow 

Receive Data Flow 

Common Data Flow 

*The type f scanner and the type 2 scanner are mutually 
exclusive. 

l 

Note: On Remote 37055 the channel adapter is replaced by the 

Remote Program Loader. See 6-965 for the remotefPL sequence. 
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3705-1 DATA FLOW, (PART 2) 

THESE DESCRIPTIONS REFER TO PAGE 0-060 

HIGH LEVEL DATA FLOW FROM THE CPU 
TO THE COMMUNICATION FACILITIES 
(TRANSMIT) 

o 
fJ 

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

• Type 1 CA-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. 

• Type 2 or j CA-A Cycle steal "in" operation gates the 
data 1 and data 2 characters to the CCU'I n Bus. 
See 9-430 for odd byte transfers. 

D • Type 1 CA-The two data characters are stored in 
the general register specified by the input instruc­
tion. 

• Type 2 or 3 CA-The cycle steal operation gates the' 
two data characters through CCU logic to storage. 

In either case, the control program must place the data to 
be sent to the scanner in a general register in the proper 
format. The format depends on the type of scanner as 
follows: 

• Type 1 scanner-The control program serializes the 
data character and places the bit to be transmitted 
in bit 1.7 ('send data') of the general register prior 
to each Output X'43' instruction. 

. An Output X'43' instruction is required 
for each bit of the character. 

• Type 2 scanner-The control program places the 
data character in byte 1 of the general register. 

II • Type 1 scanner-When the scanner addresses the 
line and 'bit service request' is active, an Output 
X'43' gates the data bit from bit 1.7 of the 
general register through CCU logic to the scanner. 

• Type 2 scanner-An Output X'44' gates the data 
character from byte 1 of the general register 
through CCU logic to the 'output register'. The 
Output X'44' places the data character 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 trans­
fers 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. 

• • o • • o o 

HIGH LEVEL DATA FLOW FROM THE 
COMMUNICATION FACILITIES TO THE CPU 
(RECEIVE) 

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

o 

• Type 1 scanner-When the scanner addresses this 
line interface and 'bit service request' is active, the 
scanner gates the received data bit (data in 5) to 
the 'receive data' latch when neither Input X'42' 
or Input X'43' is decoded. 

• Type 2 scanner-When the 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'. 

m • Type 1 scanner-An Input X'43' gates the 
'received data' bit to the general register specified 
by the input instruction. An Input X'43' is required 
for each bit received. The control program must 
assemble the character from the data bits received. 

o o • o • • • 

• Type 2 scanner-An Input X'44' gates the character 
from the ICW 'input' register to the general register 
specified by the input instruction. 

In either case, the control program must prepare the data 
now in main storage for use by the channel adapter accord­
ing to the type of channel adapter. 

• Type 1 CA-The control program places the next 
two data characters to be transferred to the 
channel adapter in a generai register. 

• Type 2 or 3 CA-The control program places the 
received data characters into appropriate areas of 
main storage for subsequent cycle steal operations; 
and sets up the CA to transfer the data to the 
channel. 

• Type 1 CA-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. 

• Type 2 or 3 CA-A cycle steal "out" operation gates 
two data characters from main storage through 
CCU logic to the CCU Out Bus into the 'adapter 
bus out' register. 

im The channel adapter issues a service request to transfer 
data characters to the Channel Bus In. The data char­
acters are transferred one character at a time. 

3705-1 DATA FLOW' (PART 2) 

o o 

0-070 
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3705-11 DATA FLOW 0-080 
3705-11 DATA FLOW TYPE 4 CHANNEL ADAPTER TYPE 3 COMMUNICATION SCANNER ------l 1--------' 

~~~bUS FX ~============================~c~c~u=O~u~tsbu~s~~~~~~~~ I 
Notes: 
1. During a transmit operation, the character in the 

PDF array is transferred to the SDF as the last bit of 
the previous character is being transferred from the 
SDF, 

'6 '( ) X CS Data On Outbus 
Not LS Write Gate (Type 1 CAl I I 
g~t~u:f X S~ E~CS) f;I B Data Reg iii 

~ ___ ~ o~ __ ~ CS Data Out Reg ~cv CSB Data in 51 
I CCU Inbus 3 Data 

Two Data Characters 

2, During a receive operation, the character in the 
SDF is transferred to the PDF array as the last bit 
of the character is received, 

r-:J ¢ d 
I Gate Chnl BO x· Voutput X'6D' or (EB) I To LS {k II SZ CS Buffer Store (CS) 

I 
I 
I 
I 
I 

CS Mode 
EB Mode 

~~----t } CS Buffer Reg 

31 

Extended 
Buffer 
Local 
Store 

Gate Data X 
Byte 1 
To Chnl 

X Input X'6C', X'6D' or (EBI 
fiJ In Reg Fetch (CSI 

I 
L 

X II 
----~ 

HIGH LEVEL DATA FLOW FROM THE CPU 
TO THE COMMUNICATION FACILITIES 
(TRANSMIT) 
D After the type 4 CA responds to a Write type command, 
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 charac­
ters 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 CCU 
Inbus. 

• 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 characters to the 
In register then to the CCU In Bus. 

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

" J 'I ['1,. ,(\, 0 0 f'-\ (\( ';C ''<-. ' " y F " ~ .,-

t')\ 
"\._/ 

CCU 

CCU Outbus 

In 64 Reg} Type 1 CA 
In 65 Reg mode 
In 6D Reg (EB) 

General 
Registers 

CCU Storage 
Out 64 Reg} Type 1 CA 
Out 65 Reg mode 

'--____ -'Out 6D Reg (EB) 

(Two data characters) 

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

data characters through CCU logic to storage. 

The control program must place the data characters in the stor­
age "data buffers" for the type 3 scanner. 

II A cycle steal operation transfers up to eight data charac­
ters from storage to the CS data out register and then to the 
PDF array. The scanner transfers one character from the PDF 
array to the SDF in the ICW where the character is serialized 
and sent one bit at a time to the ('ine set. The other characters 
are transferred one at a time to the SDF as the SDF needs them. 
Cycle steal operations transfer two more data characters to the 
PDF array after two characters are sent to the SDF. 

a When the scanner addresses the line and the line's 'bit ser­
vice 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. 

l " " { ~ '~ (' ,r 
I~~ I. ; (I 

, --y _f 

Data is in serialized 
bit form 

CS Data In Reg 

CSB Data Out 7 

(Data is in serialized 
bit form) 

X Gate CS Data 

-----, • Line Set in LIB 

I Data In 5 Rev ~ I 
"-.L_-_-_ -_ -_- X Buf-

I L fer 

I Control In B 

I Co~trol Out B 

; :,'-1 B s::: 
v.:z~Z~Z~ X Data I FL 

Receive 
X 

Hoo,J 
I 

I 
I Xmit Send 

Buf- rLI 
fer 

I 
1-. ___ ..1 
Note: The data is transmitted or received one bit 

at a time through the Line Interface Base. 
The I ine 'bit service request' must be active. 

Legend 
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Receive Data Flow 
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HIGH LEVEL DATA FLOW FROM THE 
COMMUNICATION FACILITIES TO THE CPU 
(RECEIVE) 
II The line set strobes the received bit into its receive buffer. 
When the 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. 

fJ The type 3 scanner assembles the received bits into a char­
acter in the ICW 'serial data field' for that line interface. The 
scanner then transfers the character to the PDF array where up 
to eight data characters can be buffer. When two PDF buffers 
are loaded, a cycle steal operation transfers the two characters 
to the CS data in register and then through CCU logic to storage. 

S The control program must prepare the data now in main 
storage for use by the type 4 CA depending on the CA mode. 

tf ~. 

i 

• Type 1 CA mode.,... the control program places the 
next two data characters to be transferred to the chan­
nel adapter in a general register. 

• EB mode - Same as for type 1 CA mode. 

(~'~ If} (~ 0 1 (! ('''-'I 
y ~ ;- ("} 

Common Data Flow 

• CS mode - The control program places the received 
data characters into appropriate areas of main storage 
for subsequent cycle-steal operations and sets up the 
CA to transfer the data to the channel. m • Type 1 CA mode - An Output X'64' gates data char­
acters 1 and 2 from the general register, through CCU 
logic, onto the CCU Out Bus through the outbus reg­
ister to the CA 'data buffers'. An Output X'65' gates 
data characters 3 and 4. 

• EB mode - An Output X'6D' gates data characters 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 l3uffer register in 
the EB local store. 

lID After the type 4 CA responds to a Read type command, 
the CA issues a service request to the channel to transfer data 
characters to the channel Bus In. The data characters are trans­
ferred one character at a time. 

0 0) {'J. (j n, 0 1 I 
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CONTROL 

PANEL 
LAYOUT 

See E-040 for the 
layout of the enable­
disable switches for 
all allowable 
combinations of 
channel adapters. 

See· E-040 for the 
layout of the IPL 
source switch for 
use with two 
type 4 CAs. 
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• 0 0 • 0 • • • • 
Panel 

Disable. Enable. 

See 1-030 • 

Unit Protection 
Feature 

MODE SELECT 

PROCESS 

ADDRESS COMPAREt{Jj. . • ADDRESS COMPARE INTERRUPT PROGRAM STOP 

• ~~i~RUCTION 

0 

See 1-040 ------------------------;t.-. 
CHAN I 
INTF A 
ENABLED 

CHAN 2 
INTF A 
ENABLED 

r-D 
ENBL A @ 
DISBl2 n 
ENBL B a 

POWER 
CHECK 

PANEL 
ACTIVE 

See 1-060 ___ 11111~ ____ ~_"1-"'~ 

~========I~I ~~~; I 

COMPARE n STORE @ 
LOAD tJ 

r=:===I 
bd 

I;C_ 
CHECK 
RESET 

DDD 
GD SET 

ADDRESS 
DISPLAY 

o These switches are not installed on remote 3705-ls nor on 3705-lIs 
used only as Remotes. 

t 
See 1-070 
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• • 0 0 • • • • 0 • 0 0 0 0 0 • 
DISPLAY A 

BYTE X BYTE-o BYTE 1 I 

o 3 4 6 o 6 7 
~See.1-0.10 

, 
BYTE X 

4 6 

BYTE 
X 

BYTE BYTE INDATA SAR SDR 
o 1 

.CC CHECKS 

BYTE 0 

o 3 

OP 
REG 

CLOCK PROG 

UI 

DISPLAY B 

6 7 

(Q), (Q). (Q) (Q) 
L CYCLE" L CLOCK .. 

TIME TIME 

CS I 
CYCLE CYCLE 

BYTE I 

o 2 

(Q)(Q)(Q)(Q) (Q)(Q)(Q)(Q) (Q)(Q)(Q)(Q) (Q)(Q)O(Q) 
ADDRESS 
COMPARE 

ADAPTER IN/OUT ADDRESS PROTECT 
CHECK CHECK EXCEPT CHECK 

INVAUO 
OP 

C z PROG PROG PROG PROG 
LEVI LEV2 LEV3 LEV4 

L IPl .. 
PHASE LACTIVE.I' 

LEVEL LENTERED INTERRUPT LEVEL' 

DISPLAY/FUNCTION SELECT 

STATUS 

TAR & OP • STORAGE 

REGISTER©'. ADDRESS 

FUNCTION 6. • ~~~~~~~ 

FUNCTION 5 • . • FUNCTION I 

FUNCTION 4. • • FUNCTION 2 

FUNCTION 3 

••••••• _ DISPLAY REG I & 2_ ...... .. 

r-=l 
~ 

DIAGNOSTIC CONTROL 

PROCESS 

.... ~~~~~SS~~P(Q). • ~i~;K ~See 1-110 CHECK .......--
CONTROL .•. ___ ~;~~~i~p. . . . 

• ~~~~~~iTERN 
SINGLE ADDRESS • • SINGLE ADDRESS 
SCAN .'. TEST PATTERN 

STORAGE 
SCAN 

.. .............. STORAGETEST .............. .. 

D 
lOCAL ~ POWER 
REMOTE g r-::l 

~ 

STORAGE ADDRESS/REGISTER DATA 

REGISTER ADDRESS 

PROGRAM 
DISPLAY 

(Q) (Q) (Q) (Q) t 
See 1-080 

STORAGE DATA 

REGISTER ADDRESS ..... See-1-100 

HARD 
STOP TEST WAIT 

INTERRUPT (Q) (Q) (Q) 

See 1-090 
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CONTROL PANEL LAYOUT ..................... __ : ~--------------------------------------------------------------------------------------------------a_II..... _ 
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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 push button. 

b. Pressing the RESET push button. 

c. Executing an Output X'77' instruction with bit 0.1 on in the gen­
eral register designated by the R field of the instruction (when 
in bypass CC check stop mode). 

d. Executing an Output X'77' instruction from the control panel by 
storing a "1" in bit 0.1 of external register X '77' . (See 1-160.) 
(The 3705 must be in program stop mode.) 

BYTE X, 0, and 1 
7 o • Turned on by the CCU (Central 

BYTE 
X 

INDATA 
2 

INDATA 

SAR 
3 

SAR 

SDR 
4 

SDR 

,. 
7' 

(~ -: 

ra ra Control Unit) check register 
'V:::dJ 'V:::dJ when a parity check occurs in 

the data path. Ifone or 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 

BYTE BYTE 
o 1 

. register, 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 detects a parity error on the 
'indata' bus. 

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

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

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

Note: A program error can cause a SAR byte X adapter 
check when a CA2, CA3, CA4 or a type 3 scanner 
is cycle-stealing. This failure can occur if the 
program sets up a cycle-steal address for that 
adapter to address a location larger than the 
storage size insta lied. 

• Turned on when an SDR (storage data register) parity 
cheGk acell rs. 

FET Storage Note: If storage is not initialized, an SDR 
check will likely occur. Storage may 
be initialized by (1) the initial test 
diagnostic, or (2) storage I FTs, or 
(3) manually performing a control 
panel "Storage Test Pattern" operation. 

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

f-"~ (~ 1'_ Ji 0 0 0; 
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DISPLAY A 

BYTE X BYTE 0 

4 5 6 7 o 2 3 4 5 6 7 

(Q)(Q)©(Q) 
BYTE BYTE BYTE INDATA SAR SDR CLOCK PROG • Ll, 

............................ CC CHECKS ...................... . 

X o 1 
OP 

REG 

('~, 
J 

OPREG 
5 

OP 
REG 

CLOCK 
6 

CLOCK 

PROG L 1 
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 (communication scan­
ner) 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. Address except check 
c. Protect check 
d. Invalid op check 

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

DISPLAY A STATUS LIGHTS 

The DISPLAY/FUNCTION SELECT switch must be in 
STATUS to display status conditions in display A 

CS CYCLE 
2 

CS 
SYCLE 

I CYCLE 
3 

I 
CYCLE 

(~" \ I{ 
~/ 

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

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

• Turned on at TO of A time during instruction execu­
tion cycles. 

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

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

(' .( "'If '11. ('-"~ f ~, (~I 
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CONTROL PANEL DESCRIPTION 

BYTE 1 

o 2 3 4 5 6 7 

©(Q)(Q)© 
CS I 

CYCLE CYCLE L CYCLE.I L CLOCK .I 
TIME TIME 

CYCLE TIME 
4 5 

L CYCLE.I 
TIME 

• Displays a binary designation of the six basic 
cycle times. (See the chart below.) 

During normal operation, the 3705 Models A-D cycle 
times are 200 nanoseconds in duration (250 ns for 
Models E-H and 225 ns for Models J-L) and are under 

the control of the machineoscillator. To observe the stepping of 
these lights, set the DIAGNOSTIC CONTROL switch to CLOCK 
STEP and repeatedly press the START pushbutton. 

CLOCK TIME 
6 7 

L CLOCK.I 
TIME 

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

During normal operation the 3705-1 clock times are 
50 nanoseconds in duration (62.5 ns for 3705-11) and 
are under the control of the machine oscillator. To 

observe the stepping of these lights, set the DIAGNOSTIC CONTROL 
switch to CLOCK STEP and repeatedly press the START pushbutton. 

3705-1 only 

3705-1 only 

lights indicate the clock time that was just completed. 

*Cycle times E and Fare "dummy" times that are added to make a clock cycle 
equal to a 1.2 usec storage cycle (3705-1 only). On the control panel, cycle 
times E and F appear as repetitions of cycles A and B respectively. A 1.2 usec 
storage cycle is necessary because of bridge storage characteristics. 
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DISPLAY B 
Note: For control panel storage-address and storage-scan functions. 

DISPLAY 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 

ADDRESS 
COMPARE 

• Turned on during lostruction cycles when the address 
compare conditions described under LOAD/STORE 
ADDRESS COMPARE switch on page 1-060 are met. 

• Turned off during the next cycle unless the PROGRAM 
STOP light is on. 

IPL PHASE 
• Displays a binary designation of the three IPL 

(Initial Program Load) phases. 2 3 

L IPL .I 
. ,.PHASE _ 

Both lights turn off at the end of IPL initialization 
when the program executes Output X'77' with 
bit 0.0 on. Reinitialization of the IPL also turns 
both I ightsoff . 
Unless the DIAGNOSTIC CONTROL switch is in 
CLOCK STEP, IPL phases 1 and 2 should be hardly 
noticeable. If t.hese 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 fail­
ure, or the CPU not loading the 3705. 

The 'IPL phase' latches 
are on CU010. 

C and Z LEVEL 
2 3 

IPL 
Phase 

1 
2 
3 

Displa Blight 
0.2 0.3 

0 1 

1 0 
1 1 

(Q)(Q) • Indicates the C and Z condition latches for the 
active program level. 

C z 

LACTlVE.I 
LEVEL 

ENTERED INTERRUPT LEVEL 

4 5 6 7 

PROG PROG PROG PROG 
LEV1 LEV2 LEV3 LEV4 

• Indicates which of the five pro­
gram levels are active or have in­
terrupt requests entered. (No light 
indicates that level 5 is active if 
instructions are Qeing executed.) 

LENTERED INTER~UPT LEVEll-

Turned on whenlh interrupt oc­
curs for that program level. 

_ Turned off when one of the 
following occurs; 

• • • • o •• • •• 0 

DISPLAY B 

BYTE X BYTE 0 

4 5 6 7 o 2 3 4 5 6 7 

(Q)(Q)(Q)(Q) (Q)(Q)(Q)(Q) 
ADDRESS 
COMPARE 

ADAPTER IN/OUT ADDRESS PROTECT 
CHECK CHECK EXCEPT CHECK 

L IPL .I 
PHASE 

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. 

ADAPTER CHECK 
4 

(Q) 
ADAPTER 

CHECK 

• Turned on when any adapter (CA or CS) requests a 
program level 1 interrupt. See page 8-130 (type 1 CAl, 
9-200 (type 2 or 3 CA),H-380 (type 4 CA), A-220 (type 1 
scanner), 8-130 (type 2 scanner) or F-200 (type 3 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 interrupt request is reset. 

IN/OUT CHECK 
5 

(Q) 
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 during execution 
of an input instruction. 

C. Execution of an input or output instruction 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 register 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 
1-160.) (The 3705 must be in program stop mode.) 

o 00 o o 00 • 000 

BYTE 1 

o 2 3 4 5 6 7 

(Q)(Q)(Q)(Q) 
INVAUD 

OP 
C z 

LACTIVE.I 
LEVEL 

PROG PROG PROG PROG 
LEV1 LEV2 LEV3 LEV4 

LENTERED INTERRUPT LEVELl 

ADDRESS EXCEPTION 
6 

(Q) 
ADDRESS 
EXCEPT 

_ Turned on when an address greater than the maximum 
installed storage address is addressed by instruction 
execution. An address exception causes a,level 1 inter­
rupt. An address exception in program level 1 causes 
a CC check. 

• Turned off by either: 

a. A machine reset. 

b. Executing 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 an Output X/77' from the control panel by displaying 
register X'77' and then storing a '1' in bit position 1.5. (See 
1-160.) (The 3705 must be in program stop mode.) 

PROTECT CHECK 
7 

PROTECT 
CHECK 

• Turned on when an attempt is made to change protected 
data. A protect check causes a level 1 interrupt. A pro­
tect 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 control panel by 
displaying register X'77' and then storing a '1' in bit 
position 1.5. (See 1-160.) (The 3705 must be in pro­
gram stop mode.) 

INVALID OP 
o 

(Q) 
INVAUD 

OP 

• 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/77' with bit 1.5 on in the reg­
ister designated by the R field (when in bypass CC 
check stop mod.e). 

c. Executing an Output X77' from the control panel 
by displaying register X'77' and then storing a '1' 
in bit position 1.5. (See 1-160.) (The 3705 must 
be in program stop mode.) 

CONTROL PANEL DESCRIPTION 
(PART 21 1-020 
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CONTROL PANEL SWITCHES AND LIGHTS 
' .. : ~:,r 

CUSTOMER AND CE USAGE METERS 

The 3705 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 fol­
lowing list tells when one of the meters should be running. 

The 400 msec minimum time is reinitiated whan one of 
the following occur: 

a. An instruction is executed at program level 1, 2, 4, or 5. 

b. An instruction is executed at program level 3 after approxi­
mately 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 DISPLAY/ 
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 mode of operation. 

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

NOTE: If the panel is active and DIAGNOSTIC 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 conditions described in 
LOAD/STORE ADDRESS COMPARE SWITCH on page 1-060 are 
met. 

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

flo, 
\ 
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MODE SELECT 

INSTRUCTION STEP 

CID ... 

INSTRUCTION 
STEP 

• Causes the 3705 to execute one instruction each time the START 
push button 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' instruction, PCI to 
a higher level, or program level 1 interrupt. 

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

l'~, 
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CONTROL PANEL DESCRIPTION 
(PART 3) 

PANEL ENABLE/DISABLE SWITCH 

• Available as the Unit Protection Feature. 

• This allows the operator to disable/enable the operator panel 
switches (except power on/off) 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 condi­
tioned to run. 

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

PROCESS 

" • Allows the 3705 to run normaJly. 

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 described in LOAD/STORE ADDRESS COM­
PARE SWITCH on page 1-060 are met. 

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

o () 

When the 'program stop' latch is set, cycl.e steal 
operations can 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 Opregister; and to make on line parameter 
changes. 

In any position, except STATUS or TAR & OP REG ISTE R, 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 (Temporary 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. 

o o o o o o o o 00 

STATUS 

• Causes displays Aand B to show check and status information. 

See page 1-01 O,and 1·020 for informationahcJUt thech,edkand .status 
lights. 

FUNCTION 6. 

FUNCTION 5 • • FUNCTION 1 

FUNCTION 4 FUNCTION 2 • 
1&2 ______ .. 

FUNCTIONS 1-6 

The active program determines the function of the FUNCTION 1·6 
positions. 

--------------"II~-----------------------------------------------------
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STORAGE ADDRESS 

• Used toseile!:! .astorage address for displaying storage and for storing 
clatain a storagelo!:ation. 

Pressing ;and re'leasing the SET AD DR ESS/DISPLA Y push button with 
the DJSPLAY If UNCTION SELECT switch in this :p:osition 'causes a 
disp]aysto.r.age CS1 maintenancecy.cle. (See page 1-130, .set Address 
and Display Storage Procedure.) 

Pressing and releasing the STORE push button with the DIS­
PLAY!fUI\lCTJON SELECT switch in this positi'Of'lGa:use.s a store 
storage CS1 maintenance cyde and a store storage CS2 maintenance 
cycle if the 3705 is in a stopped state. (See page 1~ 1-40, Storing .Data in 
Storage Locations.) 

REGISTER ADDRESS 

• Used to select a register address for displaying a re.gister and for stor­
ing data in a register. 

Pressing and releasing the SET ADDRESS/DISPLAY push button causes 
a display register CS1 maintenance cycle. (See page 1·130, Set Address 
and Display Register Procedure.) 

Pressing and releasing the STORE push button causes a store reg­
ister CS 1 maintenance cycle if the 3705 isin a stopped state . 

CONTROL PANEL DESCRIPTION 
(PART 4) 1-040 



CHANNEL 1 INTERFACE 

ENABLE/DISABLE SWITCH 

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 net­
work has been quiesced or a system reset has 
occurred. If this procedure is not followed, the 
NCP may, while disabled, attempt to send asyn­
chronous status which inhibits the CA 1 or 4 from 
becoming enabled again. 

• Used to enable and disable channel interfaces 1 A and ~ B .. Refer to 
8-140 (Type 1 CA) and 9-080 (Type 2 CA) for a descrlOtlon of 
interfaces lA and lB. See G-040 for the type 3 CAswltch 

positions and descriptions 

If the DIAGNOSTtC CONTROL switch is in one of the four STORAGE 
TEST .positions and the START push button is pressed, any interface 
thatis enabled is disabled abruptly. The CHANNEL INTERFACE 
ENABLED light stays on until the CPU 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 1 A. 

• 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. Channell A is enabled when these 
conditions are met. 

OISBL 1 

• Used to disable both interfaces lA and 1 B. 

If one of the interfaces is enabled when you set the switch to DISBL 1, 
the interface is disabled when 'clock out' drops on that interface, and 
command chaining stops. Pressing the RESET push button with the 
switch in D ISB L 1 also disables the interface. 

ENBL B 

• Present only if the 3705 has the Two-Channel Switch feature for 
channel interface 1. 

• Causes the same results for interface 1 B that are described under 
ENBL A. 

1('"", 0 0 ' !" ("-" C· I ' 
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CHANNEL 1 INTERFACE 

A ENABLED LIGHT 

• Turned on when interface 1 A is enabled. 

• Turned off when interface 1 A is disabled. 

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

CHAN 1 
INTF A 
ENABLED 

CHAN 2 
INTF A 
ENABLED 

See G-040 for type 
3 CA switch positions 
and descriptions 

ENBL A ~ 
DISBL 1 
ENBL B 

CHAN 1 
INTF B 
ENABLED 

CHANNEL 1 INTERFACE 

B ENABLED LIGHT 

ENBL A g 
DISBL 2 
ENBL B 

CHAN 2 
INTF B 
ENABLED 

• Turned on when interface 1 B is enabled. 

• Turned off when interface 1 B is disabled. 

NOTE: The light stays on when the 3705 is in hard stop, even though 
the adapter is disabled. 
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CONTROL PANEL DESCRIPTION 
(PART 5) 

CHANNEL 2 INTERFACE 

A ENABLED LIGHT 

• Turned on when interface 2A is enabled. 

• Turned off when interface 2A is disabled. 

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

CHANNEL 2 INTERFACE 

ENABLE/DISABLE SWITCH 

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 net­
work has been quiesced or a system reset has 
occurred. If this procedure is not followed, the 
NCP may, while disabled, attempt to send asyn­
chronous status which inhibits the CA 1 or 4 from 
becoming enabled again. 

This switch and the CHANNEL 2 INTERrACE A and B ENABLED 
lights are on the control panel only if a second channel adapter is 
installed in an expansion frame. The switch provides the same 
functions for the second channel adapter that the CHANNE L 1 
INTERFACE ENABLE/DISABLE switch provides for channel 
interface 1. 

CHANNEL 2 INTERFACE 

B ENABLED LIGHT 

• Turned on when interface 2B is enabled . 

• Turned off when interface 2B is disabled. 

NOTE: The light stays on when the 3705 is in hard stop, even though 
the adapter is disabled. 
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POWER CHECK LIGHT 

• Turned on when a power check occurs. (See D-010 for condi­
tions that cause a power check.) 

• Turned off by pressing the POWER-OFF push button 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 push button. 

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 overvoltage sense, or an overcurrent sense, 
reset the check by pressing the POWER OFF push button. If the check 
resulted from an open thermal switch, reset the check by pressing the 
THERMAL RESET push button located inside the covers of the 3705 
(See D-010). 

PANEL ACTIVE LIGHT 

When the PANEL 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 position at least once since the 
last power-on sequence. 

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

LAMP TEST PUSH BUTTON 

• Turns on all control panel lights, exctljJt POWER CHECK and the 
spares. 

Pressing the LAMP TEST push button does not affect normal opera­
tion. The lights are much brighter than usual. 

; ; II 

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 1-150.) 

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 compare occurs, and the ADDRESS COMPARE right in display.B 
comes on if the DISPLAY/FUNCTION SELECT switch is in STATUS. 

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 comparison. (Only one byte is 
stored in the addressed storage halfword location.) 

POWER 
CHECK 

PANEL 
ACTIVE 

LAMP 
TEST 

STORE ~ 
C.OMPARE 
LOAD 

CC 
CHECK 

CC 
CHECK 
RESET 

CC CHECK RESET PUSH BUTTON 

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

This push button works only if the PANEL ACTIVE light is on. 

LOAD COMPARE 

• Used to determine if an instruction loads data from a specific storage 
location into a general register. (See Load Address Compare pa~e 
1-150.) 

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 ADDR ESS 
COMPAR E 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.) 

CC CHECK LIGHT 

• Turned on when a CC check is detected. 

• Turned off by any of the following: 

a. Pressing the CC CH EC K RESET push button if there are no 
more CC checks. 

b. Executing an Output X'77' with bit 0.1 on in the register desig­
nated 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 
1-160.) 

. d. Pressing the RESET push button 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. 

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. 

CONT.ROL PANEL DESCRIPTION 
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RESET PUSH BUTTON 

Pressing the RESET push button: 

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 
adapters. 

5. Disables the channel adapters (Type 2 or 3 CAl. Logically 
disconnects the channel adapter from the interface by 
not allowing select out to be trapped (Type 1 or 4 CAl. 

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

7. Resets the CCU error register. 

8. Masks program levels 2-5 and adapter level 1. 

NOTE: Output X'7F' 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. 

l ." l 0 0 1 '(\ ('\ (~:':: 
''4\," I'"_}J ' ,--,J>;' I(j' (-'~,"; 

SET ADDRESS/DISPLA Y PUSH BUTTON 

• 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 push button functions only when the PANEL ACTIVE light is on 
and the DISPLAY/FUNCTION SELECT switch is in REGISTER ADD­
RESS 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 push 
button (unless the 'hard stop' latch was set previously). 

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

RESET 

STORE PUSH BUTTON 

SET 
ADDRESS 
DISPLAY 

Be careful when you perform a store operation. 
the data stored may alter normal program and 
cycle steal 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 push button 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 push button. The 'program stop' latch 
should be set before setting the address for the store operation. 
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CONTROL PANEL DESCRIPTION 
(PART 7) 

START PUSH BUTTON 

• 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 push button works only if the PANEL ACTIVE light is on. 
Pressing the START push button always causes a 1.2 usec CSl start 
push button maintenance cycle. 

START STOP 

STOP PUSH BUTTON 

• Pressed to set the 'program stop' latch and stop program execution 
at the next instruction boundary. 

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

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 push button if the 'hard stop' or 
'program stop' latch is on~ 

If the light is on, turn the DISPLAY /FUNCTI ON 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 PUSH BUTTON 

• Causes a program level 3 interrupt request. 

Before you press the INTER RUPT push button, set the DIS­
PLAY/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 X'77' 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 1-160.) 

This push button works only when the PANEL ACTIVE light is on. 

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 push 
button. 

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

HARD 
STOP TEST WAIT 

INTERRUPT 

TEST LIGHT 

• 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 push button.) 

• Turned off when all of the following occur. 

1. The MODE SELECT switch is in PROCESS, 

2. The DIAGNOSTIC CONTROL switch is in PROCESS, 

3. The 'test mode' latch is reset by the control program. 

f. The control panel is active, and you turn the DIAGNOSTIC CON­
TROL 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 switoh 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 push 
button. If the DIAGNOSTIC CONTROL switch is in CLOCK 
STEP and you press the START push button, 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 HARDSTOP 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. See 
6·060 for an explanation of the wait state. 

CONTROL PANEL DESCRIPTION 
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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 of SAR match the address in ADDRESS/DATA 
switches A-E. (See 1-060.) 

b. The panel is active; the MODE SELECT switch is in INSTRUC­
TION 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 push 
button. 

e. The control panel is active, the DIAGNOSTIC CONTROL 
switch is in one of the STORAGE TEST positions, and you 
press the START push button. 

• 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. I PL phase 1 reset occurs. 

c. The control panel is active, DIAGNOSTIC CONTROL 
switch is not any of the four STORAGE TEST positions, 
none of the conditions that set the 'program stop' latch are 
present, and you press the START push button. If the 
DIAGNOSTIC CONTROL switch is in CLOCK STEP, and 
you press the START push button, the latch is reset during 
the start cycle. 
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When the 'program stop' latch is set, cycle steal 
operations can 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 in the register 
designated by the R field of the instruction. 

b. Executing Output X'79' from the control panel by dis­
playing register X'79' and then storing a '1' in bit posi­
tion 1.1. (See page 1·160.) 

PROGRAM 
STOP LOAD 

LOAD 

LOAD PUSH BUTTON 

• Causes a machine reset and starts an IPL if the 'panel active' 
latch is set. (The PANEL AC-:IVE light should be on.) 
See pages 6-960 to 6-964 tor information on IPL. 
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POWER ON PUSH BUTTON 

• 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 
push button 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. 

For storage addressing, you should use only positions 0-7 on switch A. 
For data entry, turning the switch to positions 8-F will also cause data 
to be entered 8=0, 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. 

REMOTE/LOCAL POWER SWITCH 

• Determines whether the CPU or the 3705 controls dc power. 
(Not affected by the Unit Protection Feature). 

LOCAL 

• Dc power can be turned on and off only at the 3705 control 
panel. An emergency power off at any attached CPU turns off 
3705 power. 

REMOTE 

• The CPU controls 3705 dc power. 

Dc power comes on at the 3705 when power is turned on at any 
attached CPU. Dc power goes off at the 3705 when power is 
off at every attached CPU, when an emergency power off occurs 
at any attached CPU, or when you press the POWER OFF push 
button. 

POWER 
ON 

POWER OFF PUSH BUTTON 

• 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 Protection Feature). 

This push button shuts down power with the R EMOTE/LOCA,L 
POWER switch in either position. 

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

LOCAL ~ POWER 
REMOTE· 

POWER 
OFF 

STORAGE ADDRESS/REGISTER DATA 

REG~STER ADDRESS 

BYTE X BYTE 0 

STORAGE DATA 

REGISTER ADDRESS 

CONTROL PANEL DESCRIPTION 
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DIAGNOSTIC CONTROL SWITCH 

• Used to perform diagnostic tests on the 3705. 

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

Before starting a clock step, storage scan, single address scan, 
storage test pattern, or single address test pattern procedure, per­
form a program shutdown procedure and disable the channel 
adapters. If you do not take this precaution, the channel adapters 
will be suddenly forced to the disabled state, and a system error 
may occur. 

~ Certain storage failures are not detected by performing storage scan, single address 
scan, single address test pattern, and storage test pattern procedures. Storage IFTs 
must be run to indicate these failures. 

PROCESS 

• Allows the 3705 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. 

CC CHECK HARD STOP 
• Allows normal operation except that a CC check causes the 3705 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 CH ECK light 
comes on; but the CCU does riot start an IPL sequence. 

CCU Action When a Check Condition Occurs 

Diagnostic Control 
Hardstop Process Bypass Check Stop 

Switch Position 
Error Occurred in 2,3,4,5 2,3,4,5 2,3,4,5 Program Level 

Hardware Check 

ALU** 

} } ha,d"op, } Note A } } by~,~, } bypa" .. 

INDATA 
SAR hardstops Note A SDR 

OP REG 
CLOCK 

Program Check 

ADAPTER 

} ha,d"o", } } Note A } 
bypasses 

} 
IN/OUT 

bids bids bypasses 
ADDRESS EXCEPT Note B 

PROTECT level 1 level 1 Note B 
INVALID OP bypasses 

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

NOTE B: This type error is not bypassed and program execution does not continue. However, 
the hardstop latch is not set and the hardstop light 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 INOATA, SAR, SOR, OP REG, and CLOCK lights are off. 
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bids 
level 1 

CLOCK STEP 
(See alsq page 1-160) 

• Causes the CCU clock to be controlled by the START push button instead of the 
3705 oscillator. (Refer to Clock Step Procedure on page 1-160.) 

The 3705 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 in TO of A time. 

Each time you press and release the START push button, the CCU clock advances one 
T time. (This can be observed in the CLOCK TIME lights in display A. See chart A.) Press 
and release the START push button repeatedly to step the CCU clock through one 
"dummy" cycle (23 times for 3705-1; 15 times for 3705-11). Then step the CCU clock 
through one CS Start cycle (24 times for 3705-1; 16 times for 3705-11) to set up the 
following I cycle (observe the CS CYCLE light). Step theCCU clock through the instruc­
tion cycle(s). A CS Start cycle occurs before each of the following instruction's I cycle. 

In CLOCK STEP the 3705 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. TheZ bus is gated to display register 2 at every T3 time during maintenance cycles. 
4. 3705-1 only-Storage does a complete read call beginning at AT1 time and then 

waits to start a complete write call at FT1 time. 
3705-11 only-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. 

SINGLE ADDRESS 
SCAN 

SINGLE ADDRESS SCAN 

• STORAGE 
SCAN 

CLOCK 
STEP 

• STORAGE _.­
TEST PATTERN 

STORAGE TEST _ •••••• 

• When the DIAGNOSTIC CONTROL switch is in this position, pressing and releasing the 
ST ART push button causes a continuous scan of the storage location addressed by 
ADD R ESS/DAT A switches. (See Single Address Scan page 1-150.) 

The 3705 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 continues 
regardless of error indications. 
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. Chart A 

3705-1 only 

Cycle Time F* 
Clock Time TQJT11Tilt$ 
Bit 1.4 light 0" .'. 
Bit 1.5 light ..·t/( 
Bit 1.6 light 01011! 
Bit 1.7 light 011101 1 

3705-1 only 

C 
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Tol T11 T21T3 TO I T1 I T2 I T3 
1 1 
0 1 

0101 1 I 1 01 01 1 I 1 

01 1 I 0 I 1 0/ 1 I o 11 

Lights indicate the clock time that was just completed. 

* Cycle. times E and Fare "dummy" times that are added to 
make a clock cycle equal to a 1.2 usec storage cycle (3705-1 
only). On the control panel, cycle times E and F appear 
as repetitions of cycles A and B respectively. 

STORA.GE TEST PATTERN 

1-110 

• Causes the continuous storing of test data from the ADDRESS/DATA switches in 
sequential storage locations. (See Storing a Test Pattern in Storage page 1-140.) After 
storing the pattern at a location, the CCU reads that location to check for good parity. 
The pattern is then stored at the next address. The operation stops when the switch is 
turned to another position or when the CCU detects an error. 

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

SINGLE ADDRESS TEST PATTERN 
• When the DIAGNOSTIC CONTROL.switch is in this position, pressing and releasing 

the START push button causes a continuous store and read operation for the storage 
location addressed by TAR. (See Single Address Test Pattern Procedure page 1-150.) 

The 3705 stays in the process state until the START push button 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 operation continues regardless of error 
indications. 

STORAGE SCAN 
• When the Diagnostic Control switch is set in this position, pressing and releasing the 

START push button causes a storage scan operation. 

The 3705 stays in the process state until the START push button 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. 
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CONTROL PANEL PROCEDURES 

POWER-ON PROCEDURE 

1. Set the LOCAL/REMOTE POWER switch to LOCAL 

2. Press the POWER ON push button. The POWER CHECK light 
should turn on. 

3. The POWER CHECK light turns off when the power on sequence 
ends. See 0-050 for power sequence problems. 

NOTE: The power-on procedure causes an IPL. 

POWER-OFF PROCEDURE 

1. Set the CHANNEL INTERFACE ENABLE/DISABLE switch (es) 
to DISBL. 

2. Wait until all the CHANNEL INTERFACE ENABLED lights turn 
off. 

3. Press the POWER OFF push putton. 

ACTIVATING THE CONTROL PANEL 

1. Set the MODE SELECT and the DIAGNOSTIC CONTROL switches 
to PROCESS. 

2. The 'panel act~ve' 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 INTERFACE 
ENABLED light for that interface turns on. 

NOTE: You may need to stop the CPU momentarily, to satisfy 
certain enable conditions if the CPU is very busy. Inter­
face enable must also be conditioned by the 3705 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 CPU is inactive, the CHANNEL INTERFACE ENABLED light 
for that interface turns off. 

NOTE: You may need to stop the CPU momentarily to satisfy certain 
-- disable conditions if the CPU is very busy. 

IPL PROCEDURE 

See "Enabling Type 4 CA NSC Address", page H-OOO, for the procedure 
for selecting the CA4 that is to accept the I PL if dual type 4 CAs are 
installed. 

1. Activate the panel. 

2. Press the LOAD push button. 

3. The lOAD light turns on when IPL starts. 

RESETTING THE 3705 

Disable the channels interfaces before pressing the 
. RESET push button. 

1. Press. the: RESET push buttofll. 

2. This: re.sets aU the 3105 hardware. (See RESET Push !Sutton 
page 1-Q70.) 

3. Press the LOAD push button to start an IPL sequence. 

_________________ 11111 ______________________________ ~--------------------~----------

RESETTING A CC CHECK 

1. Press the CC CHECK RESET push button. 

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 push button. 

DISPLAYING 3705 STATUS 

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

2. The lights in display A and display B show check and status informa­
tion 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 0 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 
DISPLAY/FUNCTION SELECT switch will no longer 
display the last previous TAR and OP code. 

CONTROL PANEL PROCEDURES 1-120 
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SET ADDRESS AND DISPLAY REGISTER PROCEDURE 
(See page 6-052 for flowchart.) 

You can display most addressable registers using 
this procedure with the program running without 
affecting normal program operation. However, 
when you address certain registers, control func­
tions occur. and affect program operation. Refer 
to pages 8-060 (type 1 CA),9-100 (type 2 and 3 
CA) and H-040 (type 4 CAl for information on 
these registers. Inputs X'41', X'42', and X'43' 
are invalid when executed from the panel unless 
the scanner is stopped (type 1 scanner only). 

1. Set ADD RESS/DA TA switches Band D to the address of an input 
register. (See 6-151 for the register addresses.) 

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

3. Press and release the SET ADDRESS/DISPLAY push button. 

• 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 ADDR ESS/DAT A switches is 
also put in the Op register. 

• Display B shows the register contents. If the r~gister address is 
unassigned, all zero's, or a 'CA register address that cannot be 
displayed, display B shows all Os. (See 8-060 (type 1 CA), 
9-100 (type 2 and 3 CAl and H-040 (type 4 CA) 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. 

,~ 

~: If the PROGRAM DISPLAY light is on, this operation 
will not work with the program running. 
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STORING DATA IN A RE~ISTER 
(See page 6-054 for flowchart.) 

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

1. If the PROG RAM STOP light is not on, press the STOP push 
button. 

2. Perform a set 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 DISPLAY/FUNCTION SELECT switch 
at REGISTER ADDRESS. 

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

4. Press and release the STO R E push button. 

• The PROGRAM DISPLAY 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 regis-
ter 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. 
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CONTROL PANEL PROCEDURES 
(PART 2) 

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 DISPLAY/FUNCTION SELECT switch to STORAGE 
ADDRESS. 

3. Press and release the SET ADDRESS/DISPLAY push button. 

• A display storage CS1 maintenance cycle is taken on the.next 
instruction boundary. 

• The contents of ADDRESS/DATAswitches A-E are placed in 
SAR and in display A. 

• Display B bytes 0 and 1 shows the contents of 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 storage address is 
invalid for the machine configuration, display B shows all O's. 
The Address Exception L 1 interrupt request does not set. 

• 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. 

IC" 

NOTE: If the PROG RAM DISPLAY light is on, this operation 
will not work with the program running. 
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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 IFTS must be executed to indicate these failures. 

1. If the PROG RAM STOP light is not on, press the STOP push 
button. 

2. Perform a set address and display storage operation to set the stor­
age address in TAR. (See page 1-130.) Leave the DISPLAY/FUNC­
TION SELECT switch at STORAGE ADDRESS. 

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

4. Press and release the STORE push button. 

• The PROGRAM DISPLAY light turns off, if it was on. 

• 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 loca­
tion. Display A shows this new address. 

• Display B bytes 0 and 1 displays the data from the addressed 
storage location. Because control panel storage-add~ess and 
storage-scan functions operate only on halfwords, display B 
byte X should be completely ignored. If th~ storage address 
is too large for the machine configuration, display B ~hows 
all O's. The Address Exception L 1 interrupt request IS not 
set. 

5. Press the STOR E push button each time you want to store data 
from ADDRESS/DATA switches B-E in the next sequential stor­
age location. 

o o 
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STORING A TEST PATTERN IN STORAGE 
(See page 6-060 for flowchart.) 

Disable the channel interfaces before you start this 
procedure. 

If a test pattern that is an invalid Op is stored, press­
ing the START push button 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/FU~CTION SELECT switch to any 
position except TAR and OP Register or STATUS. 

4. Press the STAI1T push button. 

• 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 incre­
mented 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 stops. To 
continue the operation: (1) press the CC CHECK RESET push 
button, and (2) press the START push button. The operation 
continues 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 push button. 

o o o o· o o o • o o 

STORAGE SCAN (See page 6-063 for flowchart.) 

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 push button. 

• 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.) 

• 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 position, display B shows the Gon­
tents 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. 

• If the address in TAR is invalid for the machine configuration, the 
operation proceeds, but display B shows all Os. This continues 
until the addressing starts again at the first address. 

• 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 push button, 
and (2) press the START push botton. 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 push button. 

CONTROL PANEL PROCEDURES 
(PART 3) 
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SINGLE ADDRESS TEST PATTERN PROCEDURE 
(See page 6-064 for flowchart.) 

Disable the channel interfaces before you start this 
procedure. 

NOTE: Certain storage failures are hot detected by this pro­
cedure. Storage I FTs 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 ADD R ESS/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 push button. 

• The PROG RAM 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. If the storage address 
is too large for the machine configuration, display B shows all 
O's. 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 CH ECK 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 push button. 

SINGLE ADDRESS SCAN (See page 6-067 for flowchart.) 

1. Set AD DR ESS/DA T A sw itches 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. 

o o o o o o o 

4. Press the START push button. 

• 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. 

• 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 continuously 
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 indata check may occur. Ignore the check 
and press the CC CHECK RESET pl,lsh button. 

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 ADD R ESS/DAT A switches 
to the address of that byte. 

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

• During 12 and 13 cycles, the storage address in the AD­
DRESS/DATA switches is compared with the contents of 
SAR. If the addresses are equal, and the instruction being 
executed is a ST, STe, STH, or STCT instruction, 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 instruc­
tion 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 push 
button resets the 'program stop' latch and restarts the program. 

() () o o o '01 
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CONTROL PANEL PROCEDURES 
(PART 4) 

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 AD D R ESS/DA T A switches 
can be either the address of byte 0 or byte 1 of the instruc­
tion. 

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

To determine if a storage halfword is ever loaded into 
byte 0 and 1 of a general register, set the ADDRESS/DATA 
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 AD­
DRESS/DATA switches is compared with the contents of SAR. 
If the addresses are equal, and the instruction is any instruction 
other than ST, STe, 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 com­
parison 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 stop' 
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 MOD E SE LECT switch to AD­
DRESS COMPARE INTERRUPT. 

o o o o o o o ("" "I 
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LAMP TEST 

NOTE: Pressing the LAMP TEST push button does not affect normal 
3705 operation. 

1. Press the LAMP TEST push button. 

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

CLOCK STEP PROCEDURE 

Disable the channel interfaces before you start this 
procedure. 

1. Set the DIAGNOSTIC CONTROL switch to CLOCK STEP. 

2. Press the START push button. 

• The 3705 stops in TO of A time. 

• The STAR~ push button, instead of the 3705 oscillator, provides 
pulses to drive the CCU clock. 

• If the DISPLAY IFUNCTION SELECT switch is in STATUS, dis­
plays A and B show check and status information. If the switch 
is in TAR & OP REGISTER, 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 ea'ch AT3 time and to display register 2 at 
every T2 time during maintenance cycles. 

NOTE: 3705·1 only - Clock cycles E and F are not indicated on the 
control panel; they appear as repetitions of cycles A and 8, 
respectively. 

Rules for observing clock-step operations. 

• !he first instruction executed in clock-step mode is preceded by an 
Idle cycle (CS indicator off, I indicator off). . ' 

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

• T~e I cycle being. ex?cuted can be determined by observing the 
Display A status mdlcators 1.3-1.7. By counting the number of 
transisti~ns thru IA TO since the last cycle steal cycle; the I-cycle 
number IS known (be sure to watch the I indicator - ignore the 
interspersed idle cycles). . 

• Additional idle cycles may be interspersed depending on the 
machine model and instruction. . 

In CLOCK STEP the 3705 operates normally except: 

1. Instead of the machine oscillator, the STARTpush button steps 
the CCU clock. 

2. Th~ Z bus is gated to display register 1 at each AT3 time during 
maintenance cycles; 

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

• o 
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4. ~705-1 only-Sto~age does a complete read call beginning at ATl 

time and then walts to start a complete write call at FTl time. 
~705-11 only-~t~ra~e dows a complete read call beginning at ATO 
tl~e and then, If It IS a store-type instruction, does a complete 
write call at CTO time. 

INSTRUCTION STEP PROCEDURE 

During. instruction step mode,cycle steal 
operations could cause adapter problems. 

1. Set the MODE SELECT switch to INSTRUCTION STEP. 

• The PROG RAM STOP light turns on. 

• 

2. Press and release the START push button to continue with the next 
instruction. 

• The 3705 executes one instruction, and the PROGRAM STOP 
light turns off. 

3. Each ti me you press and release the START push button the 3705 
executes one instruction. ' 

NOTE: The CCU ha~dles cycte steal requests normally during this pro­
~edure. All In~errupts, 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 

Inpu.t instructions can be executed from the control panel by dis­
plaYing the corresponding external register. See Set Address and 
Display Register Procedure on page 1-130. 

Output instructions can be executed from the control panel by dis­
playing the corresponding external register and then storing the desired 
bits in the register. (The 3705 must be in program stop mode.) See 
Storing Data in a Register on page 1-130. . 

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'. 

£! Ii 16 iii! sa .: 
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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 functions can be checked by simulating 
mput and output instructions from the control panel. 

SETTING UP AND EXECUTING AN INSTRUCTION 

• 

Disable the channel interfaces before starting this 
procedure. 

NOTE: This procedure isan example of one method to set up and 
execute an instruction. 

1. Press the STOP push button. 

2. Use the Set Address and Display Storage Procedure (page 1-130) 
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 1-140) to 
store the desired instruction in the storage location. 

4. Inthe 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 1-130) 
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.l 

6. Follow the steps in Storage Data in a Register (page 1-130) to store 
the address of the storage location from step 3 in the IAR. 

7. If you want to step through the instructions: 

a. Turn the MODE SELECT switch to INSTRUCTION STEP. 

b. Press and release the START push button. The CCU executes 
one instruction. The 3705 stops, and the PROGRAM STOP light 
turns on. 

c; Press and release the START push button to execute the next 
instruction. Each time you press the START push button, the 
CCU executes one instruction. 

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'77', (2) unmask appropriate interrupt level­
Output X'7F', (3) generate an appropriate interrupt 
request, and (4) EXIT. 

CONTROL PANEL PROCEDURE (PART 5. 
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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.-AII panel lights, except POWER CHECK and 
the spares, should light. 

2. Swap any failing lights with lights in working 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-B4U2and·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 CUOOl - BM6. 

Disable all channel interfaces before proceeding. 

CLOCK STEP 
1. Set the DIAGNOSTIC CONTROL switch to CLOCK STEP. 

2. Press RESET.-Verify that the HARDSTOP, PROGRAM 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 START repeatedly and observe the stepping of CLOCK TIME 
and CYCLE TIME. CYCLE TIME should increment each time 
CLOCK TIME steps from '11' to '00'. 

(} o o o () o (""), 
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NOTE: 3705-1 only - Cycle time E occurs after cycle time A (00) 
and appears as a repeat of cycle A. Cycle F occurs after 
cycle B (01) and appears as a repeat of cycle B. E and F 
times are necessary because of bridge storage characteristics. 
Cycles C, 0, and A follow in normal order. 

INITIAL DATA PATH TEST (ALU-B SIDE, Z BUS, 
DISPLAY A) 

1. Set the DISPLAY/FUNCTION SELECT switch to STORAGE 
ADDRESS. 

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 DA TA BITS/CARD 
LOCA TlONS (page 1-190) 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, DISPLAY B) 

1. Press STOP. 

2. Display storage at any valid address using the set address and dis­
play storage procedure (page 1-130). 

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. 
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CONTROL PANEL TEST OF CCU 
DATA PATH 

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. Failing storage address (equals the address in display A minus 2) 

b. Failing bits (Compare the ADDRESS/DATA switches and 
display B.) 

c. Set the DISPLAY/FUNCTION SELECT switch to STATUS.-Dis­
play A shows the error status. 

NOTE: If a CC check has occurred, but the ADDRESS/DATA 
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). 

o o o o o o o o o 
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ROS TEST CONTROL 

Verifies that IPL phase 1 and 2 execute correctly. 

1. With the channel interface disabled, press LOAD on the local 
3705. On the Remote 3705, 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) R un the storage pattern test with data eq ua I to 'F F F F' 
to establish a background pattern. 

(3) Press LOAD. 

• 

(4) If the same failure occurs: Turn the DISPLAY /FUNCTIONi 
SELECT switch to TAR & OP REGISTER. Display A 
shows the next storage address. Press RESET and dis-
play 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'll'. (Local 3705.) 

4. Refer to Remote Loader Diagnostic Manual, page 0-028, for 
ROS Testing for a Remote 3705. 

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 COMPARE 
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;~U004.) 

6. The 3705 should stop with: 

a. PROGRAM STOP light on. 

b. TEST light on. 

c. LOAD light on. 

d. DISPLAY A set to'X'Q0014' (The instruction at address 
X'0012' was executed). 

Ii 
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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'00016' (IAR 
incremented) . 

9. Display register X'70'. 

10. Store register X'70' (Ignore the data~)-The HARDSTOP light 
should be on. 

PART 2. MISCELLANEOUS CONTROLS 

This section tests the panel functions that are not required for ROS 
testing and analysis but are used for DCM Diagnostic 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 
Instruction From the Control Panel on page 1-160. 

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'OOlO' in register X'79'.-TEST light goes offif it was on. 

5. Store ·X'0020' in register X'79' -TEST light turns on. 

SCOPE SYNC PU LSE 

1. Display register X'79'. 

2. Store X'0002' in register X'79'.-Fires scope sync # 1 at 
01A-B3M2-Pl0, ALD page CU015. 

3. Store X'OOOl' in register X'79'.-Fires scope sync #2 at 
01A-B3M2-P13, ALD page CU01S. 

i i 
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WAIT LIGHT 

1. Press R ESET.-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 R ES ET . 

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'07'. 

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). 

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. Invalid OP 

c. L 1 program check 

d. Hardstop 

11. Store X'4004' in register X'77'. 

a. CC CHECK lights should be reset. 

b. Invalid OP and L1 program check should be reset. 

12. Reset the 3705. 

o 

CONTROL PANEL TEST OF CCU 
DATA PATH (PART 2) 

o o 
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DISPLAY/FUNCTION SELECT SWITCH AND PROGRAM 
DISPLAY 

1. Reset the 3705. 

2. Set the MODE SELECT switch to INSTRUCTION STEP. 

3. Press LOAD (forces program level 1). 

4. Store the following instructions at the given address: 

Address X'0012' . X'742C' (puts contents of the DISPLAY /FUNC-
TION SELECT switch in CGU register 4.) . 
Addre;s X'0014' . X'7414' (Output register 4 to display register 1). 
Address X'0016' -X'7424' (Output register4 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. 

B. Press START. 

a. The program should run continuously. (The PROGRAM 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'OBOO' 

C. FUNCTION SELECT 1 - X'0040' 

d. FUNCTION SELECT 2 - X'0020' 

e. FUNCTION SELECT 3 - X'0010' 

f. FUNCTION SELECT 4 - X'OOOB' 

g. FUNCTION SELECT 5 - X'0004' 

h. FUNCTION SELECT 6 - X'0002' 

10. Press STOP to stop the program. 

l-"1'! 
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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 is off. 

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 I FTs. 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. 

Bits X.4,X.5 
X.P,X.6, 

O.P-O.l 0.2-0.4 0.5-0.7 1.P-l.l 1.2-1.4 1.5-1.7 X.7 
Card B4S2 A-B4J2 A-B4K2 A-B4L2 A-B4M2 A-B4N2 A-B4P2 A-B4Q2 
ALD DExxx OF DG DH OJ OK DL001· DM001-
Page 

OP REGISTER AND SDR REGISTER 

Bits 0.0-0.4 0.5-0.7,0.P 1.0-1.4 1.5-1.7,1.P 
Card A-B4G2 A-B4G2 A-B4H2 A-S4H2 
ALD DNOO1- DP001- 00001- DR001-
Page 004 004 004 004 

SAR AND SDR DRIVERS AND RECEIVERS (3705-1) 

Frame 1 2 3 4 

ALD Page DS001-005 DT001-005 DU001-005 DV001-005 
SAR Drivers A-B4C2 A-B4C3 A-B4C4 A-B4C5 

SDR Dr/Rec A-B4B2 A-B4B3 A-B4B4 A-B4B5 
Byte 0 

SDR Dr/Rec A-B4A2 A-B4A3 A-B4A4 A-B4A5 
Byte 1 

I-"~ 
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CONTROL PANEL TEST OF CCU 
DATA PATH (PART 3) 

SAR AND SDR DRIVERS AND RECEIVERS (3705-11) 

Frame 1 2 

ALD Page DSOO1-005 DTOOl 

SAR Drivers A-B4B2 A-B483 

SDR Dr/Rec A-84A3 Same as frame 1 
Byte 0 through first 

SDR Dr/Ree A-B4A2 storage 
Byte 1 assembly 

MISCELLANEOUS LOGIC REFERENCES AND CARD 
LOCATIONS 

Functions ALD Pages Cards 
ALU Controls CA001-004 01 A-B3J2 
Panel Controls CU001-015 01A-B3N2,B3L2,B3P2 
Clock and Controls CC001-008 01 A-B302, B3R2 
Data Flow Reg Controls CSOO1-007 01 A-83F2, B4 E2 
Condition Codes CZ001-005 01A-B3G2 
Local Store Controls CL001-005 01 A-B3K2 
Instruction Decode CD001-004 01 A-B3H2 
Storage Controls CM001-003 01A-B3T4 
Priority Controls CPOO1-007 01A-83M2 

o o o o () o o o c 
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DIAGNOSTIC AIDS: SCOPE POINTS AND JUMPERING CAPABILITIES 

SCOPE POINTS 

The following scope points can be used to diagnose problems: 

A. '+ diag scope sync point l' at 01 A-83M2-Pl 0 on ALD page 
CU015. The DCM controls this sync point by means of an 
Output X'79' 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-B3M2-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 represents one 
repetition) on sync point 2. 

See 'Setting Up aScoping Loop' (below) for information 
on scoping for a failure while running the I FTs. 

C. '+ address compare test pin' at 01 A-B3P2-S090n ALD page 
CU004. The STORAGE ADDRESS/REGISTER DATA 
switches on the control panel are used to establish a sync 
reference on this test pin at any location in any I FT routine 
or in the OCM. A sync pulse is generated 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 t;ime'at 01 A-83R2-P04 on ALD page CC001. 
I 

SETTING UP A SCOPING LOOP (1FT Failures) 

After a failure has been detected, the DCM and IFTs provide 
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 dis­
play. 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. 

After selecting the looping option, use the continue function 
to continlje 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 indica­
tor (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 CAPABI LlTI ES 

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 anypin. Probe 
pins A, F, or M located on latch card according to 
instructions. 

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

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

CU010. 
4. Press the START push button. 

i i : : 

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-B3N2-J06 to pin F. Refer to A LD page 

CK006. 
3. Connect 01 A-B3L2-J09 to pin M. Refer to ALD page 

CU010. 
4. Press the START push button. 

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 01 A-B3P2-S09 to pin A. Refer to ALD page 

.CU004. 
3. Connect 01 A-B3P2-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 push button. 
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 push button. 
5. Set the DIAGNOSTIC CONTROL switch to CLOCK 

STEP after the hard stop. 

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

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

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

STEP~fter the machine check. 
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Simulate a Continuous Panel Display Register 
Operation 
1. The 3705 must be stopped. 
2. Set the DISPLAY/FUNCTION SELECT switch to 

REGISTER ADDRESS. 

o 

3. Set ADDRESS/DATA switches 8 and 0 to the desired 
register address. 

4. Press the SET ADDRESS DISPLAY push button. 
5. Jumper 01 A-B3P2-J03 to ground. Refer to ALD page 

CU003. 
NOTE: This operation does not occur every time. There­

fore, when scoping, use a cycle steal time as a sync 
point. (CS1A-B3Q2B10 on CC002) 

o 

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 Band D to the desired 

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

CU003. 
6. Set the ADDRESS/DATA switches B thru E to the desired 

data. 
NOTE: This operation does not occur every cycle time. 

Therefore, when scoping, use a cycle steal time as 
a sync point. 

Deactivate Interval Time Bids 
Jumper 01 A-83M2-GOg 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 push button. 
2. Set the DIAGNOSTIC CONTROL switch to CLOCK STEP. 
3. Press the START push button. 
4. Jumper 01 A-B3P2J09 (+ Active clock step) to 01 A-B3L2D09 

(+IPL 2 Latch). Refer to ALD pages CU007 and CU010. 
5. Press the LOAD push button. Observe IPL phase 2 when the 

LOAD push button is released. 
6. You can now clock step thru the loading of ROS by using 

the START push button. 

DIAGNOSTIC AIDS: SCOPE POINTS 
AND JUMPERING CAPABILITIES 1-200 



DIAGNOSTIC AIDS - 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. 

The Indicator Latch Card must 
be plugged onto the MST-1 
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 pi n O. 
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The correlation between active signal levels and input pins 
to be used is shown below for the various combi nations 
which can be monitored. 

MST-1 Latch 
Card Label 

(Enlarged) 

eA e OP 

eBeF 

eC eG 

.D eH 

eE eJ 

.A e OP 

.B eF 

eCeG 

eO .H 

eE eJ 

eK 

e L TABLE 
+ OR ABC 

eM - OR JKL 
eN ++ AD 
eP +- DF 

-- - FG 
+ + + ADE 
+ + -OEF 
+-- -DFG 

.0 - - -FGH 

WARNING 
PLUG IN ON 
WIRING SIDE 
OF BOARD 

eK ONLY 
e L 

eM 

eN 

eP 

Pin OP is an optional, plus level input pin. It can be used 
in place of, or in addition to, input pins 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 in­
put 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. 
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o 

F 

G 

H 

A 

B 

C 

o 
E 

OP 

J 

K 

L 

Q 

OR 

OR 

A 

OR 

OR 

OR 

OR 

OR A 

OR 

OR 

Reset 

M 

OR 
FL 

Indicator 

t--~ ___ -- P 

A 
t------ N 

~-..I 

---------0 

To 2nd latch 

Note: The CE I ndieator Card contains two sets of circuitry as shown above 
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DIAGNOSTIC AIDS - 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 condi­
tion 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 
appropriate 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. Jump­
er 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 required length. 
The ends of this wire are simply plugged onto the pins to be 
connected. The plastic insulation coating serves as a recep­
tacle 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 Line Set 1 A (Logie VA003) 
,I (Note 1) 

Position 0 D B 

0000 00 0000 

Line Set 18 (Logie V A011 ) 
I (Note 1) 

Position a o B 

000000 0000 

Line Set 1C (Logic VA009) 
1 (Note 1) 

OSI Ion o D B 

These illustrations provide a ready reference to the interface 
leads available at the interface connector positions on the 

Rev Line Sig Det D02 -(\I B02 Xmt Data Mark 802 Xmt Data Mark Rev Line Sig Det 002 B02 Xmt Data Mark 

I/O gate. Some Communication Scanner 1FT Manual Inter­
vention 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 interface 
lead is to be tested, allow the lead to float. EIA, CCITT V.35 
(except for transmit and receive datal, 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 MOD~MS 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 inter­
face 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 inter­
faces. (See special notes for the 1G line set on page 1-310). 

d. Send data of 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 DIS­
TANCE 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. 

FOR TELEGRAPH CURRENT LOOP INTER­
FACES (See Line Set 2A test block), JUMPER: 

a. Ring + of position 0 through a 100 ohm, 1 watt 
resistor to H2G11 (+6 Vdc) on the LIB Type 2 board. 

b. TIP of position 1 to any 008 pin (ground) on the 
LI B Type 2 board. 

c. TI P of position 0 to Ring + of position 1. 

Note: Test Blocks are shown facing the jumper pin side. 
See page E-01 0 for jumper and test block part 
numbers. 

.(\I~ 
Data Term Rdy D03 .. -- • ~ 

• • 805 Clear To Send • - B06 - Req To Send • .... 

Data Term Rdv D03 - -• • - 804 Rcv Data Mark 

• • B05 .. Clear TO'Send 

• - B06 .-- Req To Send 

Gnd D08 • • B08 Data Set Rdy - .. 008 • • B08 Data Set Rdy Gnd - - - -• • • • • • • • • • • • Gnd 012 • • • 
.~. .~. 

Position 1 Position 1 

Rev Line Sig Det J02 
Data Term Rdy J03 

_N. 
... • • .. G04 Rev Data Mark 

Ring Ind . J05 --

Rev Line Sig Det J02 .,..(\1- G02 .. Xmt Data Mark 
Data Term Rdy J03 ... . 

• .. G04 _ Rev Data Mark 

• G05 _ ClearTo Send • - G06 • Req To Send • -• • - G06. Req To Send 

• • G08 • ... • • .. Data Set Rdy • .... G08 --• • • • • • • • • • • • • • • • .~. • • 
J G J G 

Line Set 10 (Logic VA004) 
I. (Note 1) 

Line Set lE (Logic VA005) 

I (Note 21 

Position 0 0 B Po ition 0 s o B 

Rev Line Sig Oet 002 B02 Xmt Data Mark 
Data Term Rdy 003 

,..(\1-- . • ... B04 Rev Data Mark! 
Ring Ind .. 005 - • B05 - Clear To Send 
Data Rate Sel 006 ... • 806 Req To Send 

NB8 003 .(\1-

- • 
DLO 005 • : --NB4 - 006 .. .. 

• • Gnd 008 - .. B08 Data Set Rdy 
~ 

GNO 008 • • -- -• • New Sync .010 ... ... B10 Xmt Clock 
Modem Wrap .. 011 ... -• 

NB1 010 • • -- -NB2 ~011 -- • • • B13 Rev Clock 
.~- - • • .~. 

Position 1 Position 1 

Rev Line Sig Oet .. J02 ~ G02 Xmt Data Mark 
Data Term Rdy ... J03 

-(\I.,.. - . 
G04 Rcv Data Mark • -Ring Ind J05 • - G05 - Clear To Send 

Data Rate Sel J06 • - IG06 --- Rea To Send 

NB8 • •• J03 
.(\1-
.... • ~ 

• -DLO J05 .. .. 
NB4 J06 

--- -• • G08 Data Set Rdy Gnd J08 - - J08 • • GND -- .... 
New Sync Jl0 • • Gl0 Xmt Clock - -Modem Wrap J11 - • 

-
NB1 J10 • • -- .-
NB2 ,.Jll 

--- • • • G13 Rcv Clock 
.~ - • • . ~. 
J G J G 

Notes: 
1. Line sets 1 A, 1 B, 1 C, 1 F, and 1 H are no longer available for the IBM 3705. The functions these line sets provided are 

now performed by line set 1 D. However, appropriate cables must be attached to the 10 line set. Refer to "Line Set 10" 
on C-002. 

2. Line set 1 E can not be wrapped using this block-jumper reference only. 

B02 

804 
805 
B06 

808 

810 

G02 

G04 
G05 
G06 

G08 

G10 

Data Set Rdy 

OPR 

PND 
- ACR 
"'CRO 

• PWI 

COS 
~ 

OPR 

PND 
.. ACR 
-CRQ 

.. PWI -
COS 

Data Term Rdy D03 
.... (\1.,.. -... . 
• .. 804 Rev Data Mark 

• - 805 - Clear To Send 
Data Rate Sel D06 - - B06 Req To Send -• • Gnd 008 ... - B08 Data Set Rdy - -
New Sync 010 • • 
Modem Wrap 011 : • • • • · ~. 

Position 1 

Rev Line Sig Det J02 G02--" Xmt Data Mar k 
Data Ter'm Rdy J03 

.... (\I .... 

~ 
... . 

G04 Rcv Data Mar k • .-

• & G05 Clear To Send 
Data Rate Se I J06 I. • G06 ~Req To Send 

Gnd J08 • • G08 _ Data Set Rdy La .. 
~ 

New Syne J10 • • '- • Modem Wrap _J11 La • ~ • • 
.~ . 
J G 

Line Set 1 F (Logic VA010) 

I (Note 1) 

Po ·tion 0 SI o B 

.(\1-
B02 Xmt Data Mark 

Data Term Rdy D03 
~ 

.... . 
B04 Rev Data Mark • : B05 ~Clear To Send • Data Rate Sel 006. - & B06 --" - Req To Send - • • Gnd 008 .... - B08 Data Set Rdy 

~ 

• • • • • • • • .~. 

Position 1 

G02 Xmt Data Mark 
Data Term Rdy J03 

.N_ 
-- • ~ G04 Rev Data Mark • ... 

G05 Clear To Send • ... 
Data Rate Sel ",,"-J06 .... .. G06 ~ Req To Send - -• Gnd J08 • G08 DataSet Rdy • - -• • • • • • • • .~ . 

J G 

DIAGNOSTIC AIDS: TEST BLOCKS 1-300 
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DIAGNOSTIC AIDS: TEST BLOCKS (PART 2) 

Line Set lG or lGA (Logic VA006) 

Ring Ind 002 
(EIA) 
If two lG or 1GA line 
sets are installed, they 
may be externally 
wrapped by forcing 'Data 
Set Ready' active on the 
LI B board by grounding 
the -SL T 'Data Set 
Ready' for the appro-
priate line or lines-see 
V ADOO and V ADD6. 013 
Modem Wrap 

... 

Req To Send J03 

Xmt Clock J06 

Rcv Clock .. J11 

All signal levels for line 
set lG are digital levels 
except those labeled 
'EIA'. Do not ju.mper 
EIA levels to digital 
receivers as this may 
damage the terminator 
card. 

o B 

-N. • • B04 Rcv Line Sig Det • ... 
• ; B05 Data Set Rdy ..... • e 
• • e ... BOB Data Term Rdy 

e • (EIA) 

• • e • • • -- ~ . 
G02 Xmt Data Mark eN ... ~ 

-- • • • G05 Clear To Send • -... ... • • • • • • • e • ... • G12 Rcv Data Mark • ... -
e~. 

J G 

I Line Set 1 N - Half-Duplex (Logic VA017) 
(Note 1) 

Position 0 0 B 
Transmit 
T (8) ... 002 =N. Indicate T(A) _ D03 
Control .. • B04 I (B) • -CIA) 005 .. :. 805 4 I (A) 
C (B) 006 :. -. • Signal Elem Timing • • Gnd OOB _ .... -- B08 ... S (8) 
Receive • =- ROq S_tA) 
R (8) _ 010 ---- • R (A) D11 :: • • • .~. 

Position 1 
Transmit 
T (8) .. J02 -- N. T(A) J03 :: Indicate 
Contro1 ~ • G04 1(8) • .... 
CIA) J05 .. ~ G05 ..... I (AI 
C (B) J06 ~ - ..... .. • Signal Elem Timing . 
Gnd J08 • • GOB S (B) .. -Receive i :- G09 __ S~AJ 
R (B) ... J10 - ... 

--- • R (AI J11 ... • • • 
.~. 

J G 

() () 00 00 

I Line Set 1 H (Logic VA012) 
(Note 51 

T ·t L·n ransml I e D B 

B02. Xmt Data Mark 
Data Term Rdy _ 003 .N 

• 
Ring Ind 005 • • B05 Clear To Send 

~ ... -Data Rate Sel r_ 006 - B06 .~ Reg To Send 
...... 

Gnd _ 008 • • B08 - Data Set Rdy 
~ 

• New Sync Dl0 • Bl0 ~ Xmt Clock 
Modem Wrap ~ Dll • ..... ... 

• • . ~. 
Receive Line 

Rcv Line Sig Oet J02 

Data Term Rdy - ~ J03 
--.N. 

• G04 _ Rcv Data Mark ..... 

• - ... 
• • • • • • GOB_ Data Set Rdy • - ..... 

• • • • • • • • G13 _ Rcv Clock 
.~ 

J G 
Line Set 1 Nor 1 R - Duplex (Logic VA017) 

(Note 4) 

Position 0 -- D B 
Transmit 
T (8) D02 AN. 
T(A! ~ D03... Li • Indicate 
Control 

I--
B04 I (B) • .--CIA) 005 ... .- 805 04 I (AI 

C (B) .. 006 :. -• Signal Elcm Timing 
D08 • • B08 _ S (S) Gnd .. .. 

Receive • :: B09 :. S (AI 
R (B) 010 ... ..... 

R (A) ; Dll ~ • 
~ • • • 

.~. 

Position 1 

.N. Indicate • • G04 I (S) • ... 
• :: G05 - I,.LAJ - -e • Signal Elem Timing 

Gnd J08 • • G08 S (B; ... 
Receive • :. GOg S (AI 
R (B) Jl0 ... -
BJAL ~ Jl1 ... • -- • • • 

.~ . 
J G 

Notes: 
1. To wrap a pair of 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. I nternal clock must be specified. 

2. Signals used only by high-address receive line. 

3. Signals used by both low-address transmit line and high-adCJress receive line. 
Signals not noted are used only by the low-address transmit line. 

Page of SY27-0107-6 As Updated 8 Dec 1980 By TNL: SY27-1268 

DIAGNOSTIC AIDS: TEST BLOCKS ( PART 2 } 1-310 
Line Set 1 J (Logic VA007) Line Set 1 K and 1 S (Logic VA008) 

o B o B 

Xmt Clock 002 .... N: B02 Signal Gnd Rcv 

• • • e 
B05 Rev Clock .-

Mar k Rcv Data 006 • 
--- • Sig Gnd Rcv Data-=. 007 .... • e • 

Mark Send Data ,.010 • • --- • -- Bl1 Gnd Send Data • - ~ 

Clock + Xmt Clock 002 
_N~ 

B02 -Xmt Clock 
Data Term Rd:t 

~ 

DO_~ 
I--- f-e • B04 -Mark Rev Data ... 

+Mark Rcv Data 005 • ..... 
-- e B06 ---. -Mark Send Oat -. 

+Mar k Send Data D07 • -. • - 808 +Rcv Clock 
Rcv Line Sig Det D09 • -- • ... 810 -Rev Clock 

Clear To Send 011 • • 

a 

e • 813 Signal Gnd Xmt 
.~ .. Data Set Rdy .. 013 • • S13 Req to Send __ M ... . ..-

Clock 

.N. .N. 
• • • e 
e e • • • e • • • • • • • • • • 
e • • • 
e • • • 
• • • • • • • • e • • • 
e~. .~. 

J G J G 

Line Set lTor lTA (Logic VA013) 
Line Set 1 U (Logic VA014) 

Ring l_n~d ________ D_0_2_ 
(EIA) ~ 
A single lT or lTA line set 
may be wrapped using the 
low order address as 'trans­
mit' and the high order ad­
dress as 'receive'. Data Set 
Ready shOUld be forced 
active by grounding the 
SL T 'Data Set Ready' for 
the appropriate line-see 
VAOOO or VA013. D13 

Modem Wrap 

Req To Send 

Xmt Clock 

... 

J03 ... 
~ J06 

Rcv Clock (Note 2) Jll .. 
All Signal levels for line 
set 1T are digital levels 
except those labeled 
'EIA'. Do not jumper 
EIA levels to digital 
receivers as this may 
damage the terminator 
card. 

o B 

... N. 
• • • ... 
• ; 
• • • • e -• • • • ." • • • 
~~. 

• N ... .... • • • • -
f...e • e • • • • • • • ~ • • 
.~. 

J G 

B04 Rcv Line Sig Det 

Transmit Une 

+ Xmt Clock 

o r 
ata Term Rdy 

D02 

D03 
~ 

o 8 

-.N_ B02 -Xmt Clock ... ..... ... • • • 
B05 ..: Data Set Rdy ignal Ground IS 

I+M 
I 

008 • • B06_ .. -Mark Send Dat -
B08 .. 

G02. 

G05 

G12 

Data Term Rdy 

(EIA) 

Xmt Data Mark 

Clear To Send ... 

I 
I 

" C 
4lLE 

ark Send Data 

lear To Send .. 
ata Set Rdy 

'. !iijf!j!!f!!fg Ju 

ca 
mpered in external 
ble. 

Receive Line 

Data Term Rdy 

+ Mark Rev Data 

Rcv Line Sig Det 

D07 

011 

D13 

J03 

J05 

J09 

- - -- • • • • • • • -- • -• • B13 Req to Send _M-- .... 

.N • 
-. • G04 -Mark Rcv Data • - --- -- • • • • • G08 +Rcv Clock • -. 

- • Gl0 _-Rcv Clock • -. -_ Rev Data Mark ( Note 2) • • - Data Set Rdy J13 • • .. -~. 

J G 

4. To wrap a pair of duplex lines, connect T (transmit) of position a to R (receive) 
of both position 0 and 1. Next, connect C (control) of position 0 to I (indicate) 
of both position 0 and 1. (Connect A to A and B to B.) Do not wrap S leads. 
I nternal clock must be specified. 

5. Line sets 1 A, 1 B, 1 C, 1 F, and 1 H are no longer available for the IBM 3705. 
The functions provided by these line sets are now performed by line set 10. 
However, appropriate cables must be attached to the 10 line set. Refer 
to " Line Set 1 D" on C-002. . . 

a 

000 000 000 00 000 o 00 0000 00 
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DIAGNOSTIC AIDS: TEST BLOCKS (PART 3) 

Line Set 1W (Logic VA015) 
(Note 1) 

Line Set 1Z (Logic VA016) 
(Note 3) 

(Note 2) D B Transmit Line 

+Xmt Clock D02 ..J _ B02 -Xmt Clock 
~. N 

+Mark Rcv Data D05 • • B04 -Mark Rev Data 

+Xmt Clock 
Data Term RdV 

-
• • B06 -Mark Send Data 

+Mark Send Data D07 • .... 
+Mark S~nd Data • B08 

Rcv Line Sig Oet D09 - +Rcv Clock (Note 2) • Signal Ground 

• Bl0 -Rev Clock (Note 2) 
Clear to Send 011 • "'" Clear to Send 

0 

Data Set Rdy D13 • • (").: 
B13 Reg to Req to Send Data Set Rdy 

... 

Receive Line .N. 
• • 

Data Term Rdy 

0 • +Mark Rev Data • • • • • • • • • • Rev Line Sig Oet 

0 • • • 0 0 Data Set Rdy 

• ~o 

J G 
Line Set 4A & 4B (Logic \.G003 & VG004) 

002 
003 

D07 
D08 

D11 

013 

J03 

J05 

J09 

J13 

o B 

N. 
,. 0 

• • • 0 

• -
• - 0 

• 0 

• 0 

· • • 0 
(")-... 

oN. 
• 

0 -
• • • 

0 0 

• -
0 

0 -
0 0 

• 0 

~o 

J G 

Line Set 4C 

802 -Xmt Clock 

B06 -Mark Send Data 

B13 Req to Send 

G04 - Mark Rev Data 

GOS +Rcv Clock 

G10 -Rev Clock 

(Logic VG005) 

o B B o o 
051 IOn 

Xm t Line Modem A 002 

Gnd Modem B 004 

Xm t Li ne Modem 8 006 

Notes: 
1. Line Set 1 W must be wrapped 

to either a 1 K/1 S Li ne Set or 
a 1W Line Set on the same LIB 
with external clock option 
specified. 

,.N _ · .-- • 0 · - • 0 • 
0 0 
0 • 
0 • 
0 • o • 
o~. 

ON. 
0 • • • 0 • • • • • • • 
0 • 
0 • • • 
0 • 
O~. 

J G 

B02 Xmt Line Mode mA 
803 Gnd Modem A 

805 Xmt Line Mode mB 

,~, 

2. Wrap the clock leads as follows: 

x mt· Line Modem A 

eld Gnd Modem 8 Shi 
R 
X 
R 

ev Line Modem A 
mt Line Modem 8 
cv Line Modem B 

From 1W To 1 K/1S 
-Xmt Clock (B02) +Rcv Clock (B08) 
+Xmt Clock (002) -Rcv Clock (810) 
-Rcv Clock (B10) +Xmt Clock (002) 
+Rcv Clock (B08) -Xmt Clock (802) 
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002 

004 
005 
006 
007 

..J B02 Xmt Line Modem A 
.. N_ 

B03 Shield Gnd Modem A 
o -... ... 804 Rev Line Modem A 
.- ... 805 Xmt Lin!'! Mnrl<>rn R .. ... 806 Rev Line Modem B .. 0 

• • 0 • • • • 0 
0 • 
.~. 

.NO 
0 0 
0 0 
0 • 
0 • 
0 • 0 • 
0 • 
0 • 
0 • • • 
.~. 

J G 

3. To use line set wrap on a 1 Z 
Li ne Set, specify external clock 
option, and wrap the 1 Z transmit 
line to the 1 Z receive line. Do 
not wrap clock leads. 

o 00 o 00 o o 000 • • • u 

Line Set 2A (Logic VC003) 

D 8 

ON. 

• • • • • • 0 • • • • • • • • • • • 

x mt line Modem A 

eld Gnd Modem 8 Shi 
R 

X 
R 

cv Line Modem A 
mt Line Modem 8 
cv Line Modem 8 

• 0 +6V de 
.~ . 0 

~ > 
~ 

G02 
.N~ 

Ring + 

• • • • G05 • .. TIP - -
• 0 6-

Position 0 

• • • • G09 Ring + • .-

• • 0 • • • • G13 TIP-

~& 
-
6-

Position 1 

J G 
Line Sets 5A and 5B (logic VJ400) 

o 8 

Transmit & 2W Rev 002 :N • 
• • 

Receive (4W) 005 • • - • -
Receive (4W) 007 • • .--- • 
Transmit & 2W Rev 009 • • -- • • • • • • • 

.~. 

ON. 

• • • • 0 • • 0 

• • • • • • • • • • • • .~. 

JG 

100il 
1W 

Jumper 

Jumper 

Line Set 3A-2Wire (logic VE003) 

line Set 3B·4Wire 

o B 

002 -1 B02 Xmt Line Modem A 
-. N,. 

803 Shield Gnd Modem · -004 .- .. B04 Rev line Modem A 
A 

005 .- .. B05 Xmt Line Modem 8 
006 .- .- B06 Rev LmeMoaem B 
007 .- 0 

• • • • 
0 • • 0 

• • 
O~O 

ON. 
0 0 
0 0 
0 • 0 0 
0 0 
0 • 
0 • 
0 • 
0 • 
0 0 
.~. 

J G 

o 

DIAGNOSTIC AIDS: TEST BLOCKS (PART 3) 1-320 

o 
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DIAGNOSTIC AIDS: TEST BLOCKS (PART 4) 

Line Set 6A !Logic VL026) and Line Set 9A !Logic VS025) 

o B 

.N- B02 Coupler Cut T 

• • B04 Ring Indicator • -: B05 Data Modem Ready • -• • 
Signal Ground 008 • • BOS Off Hook - -- : BOO Switch Hook • -• • • ! B12 Data Tip • - B13 Data Ring .M .---

.N. 
• • • • • • • • • • • • • • • • • • • • .~. 

J G 

Line Sets lOA !Logie VU130), and l1A or llB (Logic VW300) 

o B 

Transmit 002 _N. 
• • Receive 005 • • - • Receive 007 • • - • Transmit 009 • • La • • • • • • • .~. 

. N. 
• • • • • • • • • • • • • • • • • • • • 
.~. 

J G 

l "\ 
~, )v 

'(""""" 
',~~ j 

i(~ 
J' 0,'.1 

, ' f~' ( ..... ~' 
"" \ ' 

'. "Y 

LIB 7 !Logic VN027) 

o B 

.N ... 
• • .-

B02 Coupler Cut Through 

B04 Ring Indicator • - B05 Data Modem Ready • --• • 
Signal Ground 008 • • B08 .-

Transmit & 2W Rev 

Transmit & 2W Rev 

Transmit & 2W Rev 

Transmit & 2W Rev 

,~, "'. J 

... 
B09 • .--• • • • B12 • -... B13 .M .-.... -

.N. 
• • • • ., • • • • • • • ••• • • • • • • .~. 

J G 

Line Set 12A (Logic VX025/02E)) 

o B 

002 
~N. 

• • • • • • • • Position 0 

• • 
009 • • --- • -• • • • • • .~. 

J02 
-w N • 

• • • • • • • • Position 1 

• • 
J09 • • - • • • • • • • e::?-

J G 

0,,", " 

Off Hook 
Switch Hook 

Data Tip 
Data Ring 

.. 

Transmit & 2~ Rev 

Receive (4W) . 
Receive (4W) 

Transmit & 2WRcv 

Transmit & 2W Rev 

Receive (4W) 

Receive (4W) 
, 

Transmit & 2W Rev 

Line Set 8A (Logic VQ025/026) 

002 

005 

007 

009 

J02 

J05 

J07 

J09 

o B 

..J --N. • • • • .- • • • - • • • - • --• • • • '. • 
.~ . 
_N. 
• • • • - • • • .- • • • .... • • • • • • • 
.~. 

J G 

Position 0 

Position 1 

If' " i ' 
~, 

.~ 

\~ ./ 

DIAGNOSTIC AIDS: TEST BLOCKS (PART 4) 1-330 
Line Set 8B (Logic VQ025/026) and 
Line Set 12B (Logic VX025/026) 

o B 

.NO 
B02 Coupler Cut Through 

• • B04 Ring Indicator Position 0 • .-... B05 Data Modem Ready • .-

• • Signal Ground 008 • • B08 Off Hook .--- - BOO Switch Hook • :.. ... • • • • B12 Data Tip • .--- B13 Data Ring .M .-.... -

.N :. 
G02 Coupler Cut Through 

• • G04 Ring Indicator .-Position 1 • - G05 Data Modem Ready • .-... 
• • 

Signal Ground .J08 • ! G08 Off Hook -- ... 
GOO Switch Hook • .-

• • • • G12 Data Tip • .-... 
G13 Data Ring .M .-.... ... 

J G 

.( ), ( '~ r1 
") ;11 

".. / ''<l... ./ '~ J; o 
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ROS TEST 
ROS Requirements Depending On Type of Channel Adapter 
and or Remote Program Loader. 

Without Remote Program Loader (RPL ) 3705-11 only 

CA#2 CA#3 
None CAl CA2 CA3 CA4 CA4 

CAl 1 X D D X X 

CA#1 
CA2 2 X D D X X 
CA3 2 X D D X X 
CA4 1 X D D 1 or N 

Nt 

With Remote Program Loader (3705-11 only) 

CA#2 
None CAl CA2 CA3 

CAl Rand 1 X Rand D Rand D 

CA#l 
CA2 Rand 2 X Rand D Rand D 
CA3 Rand 2 X Rand D Rand D 
CA4 Rand 1 X Rand D Rand D 

3705 - II with only RPL uses the RPL RDS. 
t 1 - Required for two CA4s with the IPL switch 

N - Required for two CA4s without the IPL switch 
1 ;: CAl RDS (Mint) 
2 ;: CA2 RDS (Maxi! 
D;: Dual RDS 
N = CA4 RDS (3705-11 only) see 2-120 
R = RPL RDS (3705-11 only} 
X = Invalid configuration 

CA4 
X 
X 
X 

Rand 
(1 or N)t 

" 
CA#4 
CA4 

X 
X 
X 
N 

CA#3 
CA4 

X 
X 
X 

Rand N 

.. -

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. 
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 each enabled channel 
adapter 

• That a level 1 or level 3 interrupt was received from the 
channel ada pter 

• • ••• o o 

• 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 
detection circu.ts without testing them. 

A listing of the ROS code is in the ALD's beginning on 
CW101. 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 ROS 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. 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: 

• ARt 

** See H-OOO for the type 4 
configurations that use 
this ROS Test 

Ii 

o o • • o o o o u u v v u v u u 

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 failure 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. 

The indications that appear on the control panel are: 

tPL Phase III 
Program Stop 
Hard Stop 
Load 
Test 

This 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. 

j 
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 
PROG RAM 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.) 

ROS TEST 2-000 



NO 

YES 
>------tl~ Output instruction failure. 

>-Y_E~S ______ .. Abranchon bit failure or 'Z' latch failing to set caused this 

YES 

hard stop condition. 

1 Set up to program smp 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 MO.DE 
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 O. 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 a~e 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 1XXXXXXX 00000100 00000000 
XX11XXXO OXXXXXXX 00000010 00000000 
XX11XXXO 1XXXXXXX 00000001 00000000 
XXOOXXXl OXXXXXXX 00000000 10000000 
XXOOXXxl lXXXXXXX 00000000 01000000 
XX01XXXl OXXXXXXX 00000000 00100000 
XX01XXxl lXXXXXXX 00000000 00010000 

·XX10XXXl OXXXXXXX 00000000 00001000 
XX10XXX1 1XXXXXXX 00000000 00000100 
xx11XXXl OXXXXXXX 00000000 00000010, 
XX1'lXXXl 1XXXXXXX 00000000 00000001 

x = don't care 

A level 1 interrupt was eequeste'd by other than an IPL 
level 1 interrupt '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 

() o () () 0 \ 
, / () () 

TAR = 

o o o o 

If TAR contains an address that has not been previously 
defined, 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 

ROS TEST 

1 location X'0032' --------.... ~ .. All bits should be off in Display B. Suspect any bit that is 
on in the display as being continuously on from storage (see 
7·030 or 7·260). The bit can also be continuously on from 
ROS, (see 6-961). 

2 location 0056 ----------I~~ All bits should be on in Display B. Suspect any bit that is 
not on as being continuously 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 
3705-1 3705-11, 

Display main storage addresses 
If location Suspect 

See See , 
~ X'OOOO' SAR Bit 

contains 
1 X'OOOO' should contain X'7004 

. 
X'F6FF' 15 on 7-030 7-260 
X'98B8' 14 on 7-030 7-260 
X'810B' 13 on 7-030 7-260 
X'0082' 12 on 7-030 7-260 
X'0492' 11 on 7-030 7-260 
X'Fl FF' 10 on 7-030 7-260 
X'1305' 9 on 7-030 7-260 
X'6174' 8 on 7-030 7:260 

If location Suspect 
See See ~ 01FE SAR Bit 2 X'Ol FE' should contain '0404' 

Contains 

X'1001' 15 off 7-030 7-260 
X'81 FE' 14 off 7-030 7-260 
X'6124' 13 off 7-030 7-260 
X'98l3' 12 off 7-030 7·260 
X'8602' 11 off 7-030 7·260 
X'A8A3' 10 off 7-030 7-260 
X'A863' 9 off 7-030 7-260 
X'8160' 8 off 7-030 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 koad pushbutton operations, for these charts to 
be valid. Otherwise, use control panel and display procedures 
(1-140) to determine if there is an addressing problem. 

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. 

o () o o o () o o o o o 
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CHANNEL CHECKING 

IPL Phase III trlflill1=:" This is an indication that communica-
Load II~lt:·· tions between the channel adapter and 

1!f::: the host CPU should be checked, using 
:. OL TEP or OL TSEP with the initial test, 

Ol Ts or IFTs. The customer's first pro­
gram may be used if desired. Refer to 
the status and sense information chart 
at the end of this section if CA opera­
tion 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 1 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 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 to TAR & OP 

REGISTER. 

7 Press the START push button. Observe the address in dis· 

play A. 

8 Press the STARTpush button several more times and ob­
serve the program looping through addresses X'00E8', 
'OOEA', 'OOEC', 'OOEE', 'OOFO', 'OOF2', '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 

lOUse the load address compare procedure with the MODE 
SELECT switch set to ADDRESS COMPARE PROGRAM 
STOP to stop at X'OOE4'. Then follow the ROS listing 
using the instruction step procedure. 

Observe the normal program loop while the 3705 is 
waiting for initial selection. The host must be unable to 
select the 3705 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 push button. 

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 push button. Observe the address in 
display A. With the LOAD light on, continue to press 
the START push button to display the loop X'0124', 
'0126', '0128', 'Ol.2A' 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 PROGRAM STOP to stop at 
X'0122'. Then, following the program listing, use the 
instruction step procedure to locate the failure. 

'0 If the loop is correct, press the START push button 

to return to normal operation. 

...... _ ........ _, ",,··'··"6·· .. '1' 

o o o o 000 00 

CHECK 

Check to see that the initial test or first program module was loaded correctly. 
Use the load address compare procedure with the MODE SELECT switch set 
to ADDRESS COMPARE PROGRAM STOP to stop at address X'Ol FA.' 
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 if the program loops 
within repeating major branches that match the list and indicate general areas 
of failure. 

ROS repeating branches that may be caused by a channel adapter 
failure: 

Repeating Branches Probable Cause Check the 
contents of 

Reg. Byte Bit 

OOF6-00E8 Interface will not 
become enabled. 67 1 4 

010E-Ol04 Cannot develop a 60 0 0 
level 1 or level 3 67 
interrupt 76 0 5 

77 1 4 
011A-0124 A solid level 1 
0126-0110 interrupt 76 0 5 

012A-0144 A solid level 3 60 0 0 
initial select 77 1 4 
interrupt occured 

012C-01AA A solid level 3 
data servic~ 60 0 0 
interrupt 77 1 4 

o o o 0 o o o 00 

ROS TEST 2-020 



Channel Checking (Part 2) 

These steps ind icate the general area of the program that 
should be checked for an apparent type 1 or type 4 channel 
adapter failure occurring after the CPU has issued an IPL 
command. 

Use theload address compare procedure with the MODE 
SELECTswitch set to ADDRESS COMPARE PROGRAf\jI: 
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 pro­
gram. If this program stop occurs, refer to the initial 
test description in IBM Maintenance Diagnostic Program 
3705 Communications Controller On-Line Test and 
Internal Functional Test, D99-3705A, or to the first 
program description, for additional information. The 
ROS program is no longer being executed. 

Address:)('01 CA' 

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. 

Address X'Ol EA' 

~~ 

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 RDS loads 
the program, two bytes at a time. 

rf:---·" ... l I, 
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The following status and sense combinations are developed 
by RDS for various conditions that occur when the RDS 
program is being executed: 

OF Channel End, Device End, Unit Check, Unit 
Exception~'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 conditions 
or a failure to recognize that the single subchannel is 

·active. 

00 Sense of IPL Required 

A system reset has occurred. 

~-~I ''1\ ,)" i(-'-'iIJr..: 
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TYPE 2 AND TYPE 3 CHANNEL ADAPTER 

The instructions contained in ROS depend upon the 
type of channel adapter that is installed in the 3705. 
The ROS code enables the controller to load its control 
program across the channel. 

Before the ROS code attempts the channel data transfer, 
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 

• That the channel adapter received an IPL command 

• That a level 1 or level 3 interrupt was received from 
the channel adapter 

Only the portion of the instruction set needed to com­
plete 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'52,55,58,59,5C,76,77,79,7D,7E' 

• OUT* X'50,54,57,71,72,77,79' 

~ *Those input and output instructions associated 
with the CA, and several of those necessary for 
CCU operations, are used but not thoroughly tested. 

ROS checks the data path and uses some of the error 
detection circuits without testing them. 

The indications that appear on the control panel are: 

A listing of the ROS code is located in the ALDs, begin­
ning on page CW201 . 

A flowchart showing the logical flow of ROS-channel 
adapter operations precedes the ROS listing in the ALDs. 

SIMULATION RUN 

I ncluded with the ROS listing is a simulation run. The 
simulation run is a listing, in instruction execution 
order, showing the co ntents 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 2 ROS 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 IPL, the MODE SELECT switch and the DIAGNOS­
TIC CONTROL switch must be in the PROCESS position 
for the indicators to function correctly. The STORE/LOAD 
COMPARE switch must be in the LOAD position. 

INSTRUCTION TESTING 

IPL Phase III 
Program Stop 
Hard Stop 
Load 
Test 

See page 2-070 
if these lights 
are not on 

See page 2-070 
if these lights 
are not on 

Before trying to load data across the channel, ROS code tests the preceding 
instructions. The general procedure for locating an instruction execution 
failure is to use the instruction step procedure to step through the failing 
section of the instruction test portion of the code. 

The simulation run, located following the ROS code listing in the ALDs, 
is to be used during the instruction step procedure as a check for correct 
operation. 

. This 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. 

YES 

YES 

NO 

B 

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 in ADDRESS COMPARE 
PROGRAM STOP to stop at various places in the program. 
Then use the instruction step procedure to step through, 
to locate the failure. Pick 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 add ress in the AD DR ESS/D AT A switches to a . 
previous address. The address of 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 the INSTRUCTION STEP 
position. 

7. Step through the code following the listing and the simu­
lation run, to locate the error. 

ROS TEST 2-040 
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Instruction Testing (Part 2) 

NO 

(1 "i(\ 

\~ / 

">-Y;..;;E;;.;;S __ ---1~Output instruction failure. 

>-Y...::E",::S---'_--I~ A branch on bit failure or 'z' latch failing to set 

f'~ {~ rl' 1\ 
-pi , "oj' 

caused this hard stop condition. 

1. Set up the program stop 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 that is 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 1XXXXXXX 01000000 00000000 
XX01XXXO OXXXXXXX 00100000 00000000 
XX01XXXO 1XXXXXXX 00010000 00000000 
XX10XXXO OXXXXXXX 00001000 00000000 
XX10XXXO 1XXXXXXX 00000100 00000000 
XX11XXXO OXXXXXXX 00000010 00000000 
XX11XXXO 1XXXXXXX 00000001 00000000 
XXOOXXX1 OXXXXXXX 00000000 10000000 
XXOOXXX1 1XXXXXXX 00000000 01000000 
XX91XXX1 OXXXXXXX 00000000 00100000 
XX01XXx1 1XXXXXXX 00000000 00010000 
XX10Xxx1 OXXXXXXX .00000000 .00001000 
XX10XXX1 1XXXXXXX ooooaooo 00000100 
XX11XXX1 OXXXXXXX 00000000 00000010 

.XX11XXX1 1XXXXXXX 00000000 00000001 
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">-Y_E_S __ ~ A level 1 interrupt was requested by other than 
an IPL level 1 interrupt request. ThelPL request 
was expected. Other conditions that could have 
caused the interrupt are: 

Condition: 

Address Compare 
Adapter Check 
tn/Out Check 
Address Exception 
Protect Check 

>-Y...::E=S __ .~ The program generated a hard stop because of a failure in 

t"! 
'i4...~/ 0 

the generated check character test. By operating on registers 
throughout the program and predicting the results, the 
continuity of the program loading and execution is tested. 
This testing is done during the second section of ROS code. 

Address program stop at the continuity generation address. 

Address' Register 5 Register 7 
Should be Should be 

X'O@EE" X'FFFF' X'FFFF' 
X'OOFO' X'FF37' X'FFFF' 
X'01DS' X'FF2F' X'OO1S' 
)eO'1:0A' X'FF2F' X'OO1S' 

If register 5 is wrong at a location, the check character gen­
eratiar:\, failed in the preceding block of instructions. Check 
the instructions by using the load address compare 
procedure with the MODE SELECT switch in ADDRESS 
COMPARE PROGRAM STOP to stop at the beginning 
address of the failing block. Then compare the storage 
contents with the listing-while using the instruction step 
procedure to step through the failing section. 

(} () (~ ,~ '~ 0 0 0/ ( .. ;. .J 
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Instruction Testing (Part 3) 

TAR = 
**** 

If TAR contains an address that has not been previously 
defined, a program load or execution failure probably 
occurred. To verify that 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. X'0032' 

2. X'0056' 

All bits should be off in display B. Suspect any bit that is on 
in thedisplay as being continuously on from storage. (see 
7-030). The bit can also be on continuously fromROS, (see 
6-961 ). 

All bits should be onin display B. Suspect any bit that is 
not onas being continuously off ·from storage, (see 7-030). 
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' 

If location Suspect See 
X'OOOO' SAR Bit 
Contains 3705-1 3705-11 

X'F6FF' 15 on 7·030 7-260 
X'9SBS' 14 on 7·030 7·260 
X'S10B' 13 on 7-030 7-260 
X'0082' 12 on 7-030 7·260 
X'0492' 11 on 7·030 7-260 
X'F1 FF' 10 on 7-030 7·260 
X'1305' 9 on 7-030 7-260 
X'5774' Son 7-030 7-260 

o o o 0000000 o 000 

2. X'Ol FE' should contain X'0404' 

If location Suspect See 
X'OlFE' SAR Bit 
Contains 3705-1 3705-11 

X'0400' 15 off 7-030 7-260 
X'SFFS' or X'FESO' 14 off 7·030 7-260 
X'ASOO' 13 off 7·030 7-260 
X'1007' 12 off 7·030 7·260 
X'SlFS' 11 off 7·030 7·260 
X'31CS' 10 off 7·030 7·260 
X'F9S2' 9 off 7·030 7·260 
X'S7SS' S off 7·030 7·260 

Note: Only SAR bits 8 through 15 are used to address low 
storage. The other bits are not used. 

. These charts are valid only for intermittent errors. ROS 
must load into storage correctly at least one time out of a 
number of LoAD push button operations for these charts to 
be valid. Otherwise, use manual store and display, 1·140, to 
determine an addressing problem. 

If no discrepancy has been found in the ROS Data 
Transfer Test or the ROS Address Generation Test, check 
to verify that the control panel switches are set correctly 
and retry the I P L. 
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CHANNEL CHECKING 

Indication: 
IPL Phase III 
Load 
Program Display 

This may be a channel adapter failure or it may indicate 
that some external action is necessary. 

The DISPLAY/FUNCTION 
SE LE CT switch must not 
be in the STATUS or TAR 
& OP position, to get correct 
displays 

The following displays that appear in display B indicate the 
probable failing condition. 

Value in 
Display B 

X'OOOl' The program is looping because the channel adapter 
could not be selected. The CA is selected by an 
Output X'57' instruction with byte 1, bit 4 on, 
in the register designated by, in the instruction. 
This sets the 'CA selected' latch in the CA mode 
register (CAMR), QH001. See 9-080 for additional 
CA selection information. (See the section labeled 
ROS 04 in the listing.) 

The channel adapter mode is sensed by an Input 
X'55' instn,lction. When the CA is selected ('CA 
selected' latch set) , byte 1, bit 7 will be returned to 
the CCU on the Inbus (see QH006 and 9-190 for 
additional information). 

X'0002' The program is looping because the channel adapter 
interface was not enabled. Enable the interface 
using the procedure on 1-120. Display register 
X'58', byte 1, bit 4 or 5 should be on if an inter­
face is enabled (label ROS 05 in the listing). 

X'00Q4' The program is looping, waiting for a CA level 1 or 
level 3 interrupt that should have been set by the 
CA when CA 1 mode was set by the program. The 
label ROS 03 in the ROS code listing is the begin­
ning of the section in which the program is looping. 

( 
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Value in 
Display B 

X'0008' The program is looping, waiting for a level 3 
interrupt from an IPL command or a level 1 
interrupt indicating a CA error when the IPL 
command was received. The label ROS 16 
in the ROS code listing is the beginning address 
of the routine in which the program is looping. 

X'0402' The program is looping, waiting for a CA level 
1 or level 3 interrupt indicating initial test or 
first program data transfer is completed. (see the 
section labeled ROS 19 in the listing). 

X'0408' This is the same as loop X'0008' except that 
the "04" indicates that a level 1 interrupt 
occurred during the initial test or first program 
data transfer. 
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Indication: 
IPL Phase III 
Load 

This indicates that communications between the channel 
adapter and the host CPU should be checked using OL TEP 
or OL TSEP with OL Ts, IFTs, or initial test_ User programs 
may be used, if necessary. 

If a problem is indicated during the IPL (05) command 
data transfer, check the status returned and compare it with 
the following chart, to determine the problem condition. 

If the status presented to the channel is: 

OF CHANNEL END, DEVICE END, UNIT CHECK, UNIT 
EXCEPTION and SENSE of IPL required. 

A byte count error occurred during the initia test (or 
first program) module transfer. 

OE CHANNEL END, DEVICE END, UNIT CHECK and 
SENSE of IPL REQUIRED. 

IPL, HIO or interface stop was issued during initial 
test or first progra m data transfer. 

06 DEVICE END and UNIT CHECK with SENSE of IPL 
REQUIRED 

Normal response when IPL request is initiated at the 
3705 or failure to recognize that the single subchannel 
is active. 

00 SENSE of IPL required. 

A system or selective reset has occurred. 

() If) '{' (O~ I" , 
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Indication: -
Load 

ROS TEST 

ROS code has turned over control either to initial test 
or first customer program at address X'0404'. (See 
"Initial Test" in: 

IBM Maintenance Diagnostic Program 
IBM 3705 Communications Controller 
On-Line Test and Wrap All Lines Test, 099-3705C. 

IBM Maintenance Diagnostic Program 
IBM 3705 Communications Controller 
Internal Functional Test Loader, 
Diagnostic Control Panel Line Test, and 
Initial Test, D99-37050. 

IBM Maintenance Diagnostic Program 
IBM 3705 Communications Controller 
Internal Functional Test Symptom Indexes, D99-3705£. 

To verify that the ROS program is no longer in control, 
set the switches to address compare stop at X'0404'. If 
this stop occurs, the ROS program is no longer being 
executed. 
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DUAL CHANNEL ADAPTERS 

The dual channel adapters ROS code enables the Controller 
to load its control program across either channel 
The instructions contained in ROS depend upon the type 
of channel adapters installed in the 3705. 

Before the ROS code attempts the channel data trans­
fer, 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 by the channel adapt~rs 

• Receipt of a level 1 or level 3 interrupt from the channel 
adapters 

Only the portion of the instruction set needed to com­
plete 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'52,55,58,59,5C,76,77,79,7D,7E' 

• OUT* X'50,54,57,71 ,72,77,79' 

If CA lis a type 1 or type 4, the following instructions 
are also used; 

• IN* X'60,6l,62,64,67' 

• OUT* X'62,63,64,66,67' 

*Those input and output instructions associated with 
the CA, and several of those necessary for CCU operations, 
are used but 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 located ,in the ALDs, begin-
ning of page CW401. ' 

A flowchart showing the logical flow of ROS-channel 
adapter operations precedes the ROS listing in the ALDs. 

SIMULATION RUN 

Included with the ROS listing is a simulation run. 
The simulation run is a listing, in instruction execution 
order, showing the contents of the registers used. 

The simulation run, located with the ROS code 
listing in the ALDs, is to be used during the instruction step 
procedure as a check for correct operation. 

ERROR ANAL YSISPROCEDURE 

Dual ROS 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 IPL, the MODE SELECT switch and the DIAGNOS­
TIC CONTROL switch must be in the PROCESS position 
for the indicators to function correctly. The STORE/LOAD 
COMPARE switch must be in the LOAD position. 

000000000 o 000 o 000 

INSTRUCTION TESTING 

Before trying to load data across the channel, ROS code 
tests the previously listed instructions. The general pro­
cedure for locating an instruction execution failure is to 
use the instruction step procedure to step through the 
failing section of the instruction test portion of the code. 

The indications that appear on the control panel are: 

IPL Phase III :.:;;;:;;::;:.~::::~~: This is a CCU failure indication. TAR contains the address 

~LrO:ar~dr~~o~top ·: .. ~:, ... :!:::.:l.:!:l.' ;~~~:s;:~~:~~~:t:~~t::!:~X:;U~:~c:h:~:~~~t:n:::f 
.. TAR against the following list. If it is equal to any value 

Test given, follow the indicated procedure. 

See pages 2-110 if these 
lights are not on. 

B 

NO 

YES 

YES 

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 in ADDRESS COMPARE 
PROGRAM STOP to stop at various places in the program. 
Then use the instruction step procedure to step through, 
to locate the failure. Pick 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 pre­
vious 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 SELECTswitch to the INSTRUCTION STEP 
position. 

7. Step through the code following the listing and the si mu­
lation run, to locate the error. 

ROS TEST 2-080 



Instruction Testing (Part 2) 

YES 

YES 

NO 

, If' { "'l>, ff 
"" 
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, Output instruction failure. 

A branch on bit failure or 'Z' latch failing to set causeQ this 
hard stop condition. 

1. Set up the program stop 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 that is being tested within 
the byte. The bits are i:?eing 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 1XXXXXXX 0100000Q 00000000 
XXO/1 XXXO OXXXXXXX 00100000 00000000 
XX01 XXXO 1XXXXXXX 00010000 00000000 
XX 10 XXXO OXXXXXXX 00001000 00000000 
XX 1 OXXXO 1XXXXXXX 00000100 00000000 
XX 11 XXXO OXXXXXXX 00000010 00000000 
XX11XXXO lXXXXXXX 00000001 00000000 
XXOO XXX 1 OXXXXXXX 00000000 10000000 
XXOO XXX 1 1XXXXXXX 00000000 01000000 
XX01XXX1 OXXXXXXX 00000000 00100000 
XX01XXX1 1XXXXXXX 00000000 00010000 
XX 1 OXXX 1 OXXXXXXX 00000000 00001000 
XX 1 0 XXX 1 1XXXXXXX 00000000 00000100 
XX 11 XXX 1 OXXXXXXX 00000000 00000010 
XX 11 XXX 1 1XXXXXXX 00000000 00000001 

1(""'\ ,-'I, (4"""")'. Ci (f';"'" Ie' ,Ii' ') 

'--' 
\, .. 'L/ " 4/0,' ',,-> i' e' I' ',' 

JI 

YES 

NO 

c 

10 (') ,0,1 (l, el 
n, 0 1 '01 

I" ','1 0 ' (, I 

I" ii "L)." 'y ~ , . ' _jJ 'u' 
_._._-----_._-

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: 

Condition: 

Address Compare 
Adapter Check 
In/Out Check 
Address Exception 
Protect Check 

ROS TEST 
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Instruction Testing (Part 3) 

If TAR contains an address that has 
not been previously defined, a pro­
gram load or execution failure 
probably occurred. To verify that 
the program was loaded correctly, 
execute the ROS Data Transfer 
Test and the ROS Address Genera­
tion Test. 

ROS Data Transfer Test 

Display Storage Addresses 

1. X'0032' All bits should be off in display B. Suspect 
any bit that is onin the display as being 
continuously on from storage. (See 7-030.) 
The bit can also be on continuously from 
ROS, (see 6-971). 

2. X'0056' All bits should be on in display B. Suspect 
any bit that is not on as being continuously 
off from storage, (see 7-030). The bit can 
also be continuously off, coming from ROS 
(see 6-971 }. 

ROS Address Generation Test 

Display Storage Addresses 

1. X'OOOO' should contain X'7004' 

If location 
X'OOOO' Suspect 
Contains SAR Bit 3705-1 

X'F6FF' 15 on 7-030 
X'98BS' 14 on 7-030 
X'810B' 13 on 7-030 
X'OO82' 12 on 7-030 
X'0492' 110n 7-030 
X'F1FF' 10 on 7-030 
X'1305' 9 on 7-030 
X'S280' 8 on 7-030 
X'5174' or 7 on 7"030 
X'0034' 

See 

3705-11 

7-260 
7-260 
7-260 
7-260 
7-260 
7-260 
7-260 
7-260 

2. X'03FE' should contain X'0400' 

If location X'03FE' Suspect See 
Contains SA R Bit 3705-1 3705-11 

X'SCSO' or X'SFF8' 15 off 7-030 7-260 
X'AS08' or X'001 C' 14 off 7-030 7-260 
X'0720' or X'8004' 13 off 7-030 7-260 
X'8780' or X'719C' 12 off 7-030 7-260 
X'9817' or X'6124' 11 off 7-030 7-260 
X'614C' 10 off 7-030 7-260 
X'C910' or X'C9FO' 9 off 7-030 7-260 
X'C814' or X'E8B6' 8 off 7-030 7-260 
X 'ECSC' or X'11C8' 7 off 7-030 7-260 

Note: Only SAR bits 7 through 15 are used to address low 
storage. The other bits are not used. 

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 manual store and display, 1-140, 
to determine an addressing problem. 

If no discrepancy has been found in the ROS Data 
Transfer Test or the ROS Address Generation Test, check 
to verify that the control panel switches are set correctly 
and retry the IPL. 

o o 0000000 o 0000 000 
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III 

CHANNEL CHECKING 

I nd ication: 
IPL Phase III 
load 
Program 0 isp lay 

This may be a channel adapter failure or it may indicate 
that some external action is necessary. 

The DISPLAY/FUNCTION 
SELECT switch must not be in 
the STATUS or TAR & OP posi­
tion, to get correct displays. 

The displays that appear in display B indicate the 

following conditions: 

Not Used 

Type 2 or 3 
CA # 1 received 
system reset 
durinq an IPL 

Display B Byte 0 Bits 

o 1 234 5 6 7 

=OJ I C IPL .started on CA#2 

Not Used 

Typ~ 2 or 3 CA 
Sel/System reset 
- this bit is set 

Not Used _____ ----.1 when a type 2 or 3 CA 
receives a Sel/System 
reset while ROS 
instructions are 

IPL started --------1 
on CA#1. 

executing. 

'------ Not Used. 

IPL Phase III Load Program Display 

This indicates that communications between the channel 
adapters and the host CPUs should be checked, using 
OL TEP or OL TSEP with 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 oper­

ation 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 routines when there is a 
problem. 

Channel Adapter ROS Checkout Routine # 1 

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. Display B should indicate all zeros while ROS loops 

through the interrupt wait loop starting at label 
DROS15 in the program listing. 

t('- f '~~, /'~ f'), [" '.,' \ r t"'1 " 

... ) 
J... ,J' ,,/ \ . . J' 

"0,, 
~/ 

5. If the display is not correct, one of the following 
problems is indicated: 

• An interface remained enabled. 

• An incorrect branch occurred. 

• Contents of storage is incorrect. 

• A channel adapter malfunctioned. 

To locate A Failure 

Use the Load Address Compare procedure with the mode 
select switch set to ADDRESS COMPARE PROGRAM 
STOP. Select the stop address according to the adapter. 
Follow the ROS listing using the Instruction Step 
procedure to determine the failing condition. 

Adapter 
CA Frame #1 
CA Frame #1 
CA Frame #2 

Adapter Type 
Type 1 or 4 
Type 2 or 3 
Type 2 or 3 

ROS Program Listing Label 
DROS30 
DROS03 
DROSOB6 

Channel Adapter ROS Checkout Routine # 2 

,'-,;/'''.'''' 

..... 

1. If the display and ROS loop are sarrect in step 4 of 
routine 1, enable either or both interfaces. 

2. This causes a Device End-Unit 
Check asynchronous status to 
be presented to the attached 
channel which has been enabled 
if an I PL has not started on the 
other channel with both chan­
nels enabled. 

3. Until an IPL command (X'05') is detected by a CA 1 
or CA2, the only branch is from X'Ol CC' to X'Ol B4' 
or X'Ol BO'. 

4. If any other repeating branch occurs, check the 
following list for general areas of channel adapter 

operation. 

fl""It; (f' ,~ !1r, ,,.f', I,C" '\c.J "\~. \~J 
.. 
~ V .y 0 'I )1"' 

" 

Check the 
Contents of 

Repeating Branches Probable Cause Reg Byte Bit 

01 B6-01D4 or Sol id CA 1 Level 1 76 0 5 
01B4-01D4 interrupt 

01 BA-01 DC or Solid CA2 Level 1 76 0 6 
01B8-01 EB interrupt 

01C2-01CE Type 1 CA not en- 67 1 4 
abled 

01 C6-0162 or Solid CA 1 Level 3 77 1 4 
01C6-0166 interrupt 

(Type 2 or 3 CA 1 not 
~nabled and IPL not 
started on CA2) 

0166-02EB or Solid type 1 CA initial 60 0 0-7 
016A-02E4 selection Level 3 

interrupt 

01 CB-017B or Sol id type 1 CA datal 77 1 3 
01 C8-017C status Level 3 62 0 0-7 

interrupt 62 1 04 
01 CA-01 FE or Solid CA2 Level 3 77 1 2 
01CA-0224 interrupt 

(CA2 not enabled and 
IPL not started onCA 1) 

Any address greater A branch out of ROS 
than 03FE code occurred. 

Channel Adapter ROS Checkout Routine # 3 

The following stop addresses provide checkpoints to deter­
mine the extent of I~L command completion. 

Use the Load Address Compare procedure with the 
mode select switch set to ADDRESS COMPARE PRO­
GRAM STOP to determine whether the described con­
ditions occur. 

Address X'0404' 

This is the entry address for the initial test or first pro­
gram. If this program stop occurs, refer to the initial 
test description in IBM Maintenance Diagnostic Program 
IBM 3705 Communications Controller Internal Func­
tional Test Loader, Diagnostic Control Module, Initial 
Test, and Panel Line Test, D99-3705D, or to the first pro­
gram description, for additional information. The ROS 
program is no longer being executed. 

Label DROS55 for type 1 or type 4 CA Frame #1 ONLY 

Compare the known byte count with the hardware byte 
count, after the initial test or first program data trans­
fer. 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. 

Label DROS50 for type 1 or type 4 CA Frame #1 ON L Y 

An IPL command was received. Register X'61' Byte 1 
contains the command. 

C {l i"'1~ ,f", \ r't:,\ ,'In\ ~n\ C' 'I I} 'I ," 

",)1 \~ '~JJ "'-.j ' ,,-/ 
."","' 

ROS TEST 2-110 

Label DROS33 for type 1 or type 4 CA Frame #1 ON L Y 

Check the address that is requesting service. Register 
X'61' Byte 0 should contain the native subchannel 
address. 

Label DROS25 for type 2 or 3 CA Frame #1 or CAFrame #2 

Compare the hardware and program byte counts after 
the IPL data transfer. The contents of register 3 should 
equal the contents of register 5. Register 5 contains the 
program byte count (located at storage address X'0402') 
plus one and Register 3 contains a hardware byte count. 

Label DROS2451 for type 2 or 3 CA Frame #1 ONLY 

An IPL command has been received on CA 1. 

Label DROSZ415 

(If listing does not include Label DROSZ415, use 
address X'0226' instead.) 

An IPL command has been received on CA Frame #2. 
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. (Equipment Check 
is present only if CA 1 is a type 1.) 

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, on a type 1 CA 1, the single subchannel is 
not recognized as being active. 

00 Sense of IPL Required 

Status and sense is presented to a Sense command 
following a system reset, and I PL has not begun 
on other channel adapter. 

Special Status Conditions to Handle Dual Channel IPL 
Contention 

When an IPL has been started on one channel, a sense com­
mand issued by the other channel will receive an initial 
status of Unit Exception from a type 2 or 3 CA or an immediate 

final status of Channel End, Device End and Unit Excep-
tion from a type 1 or type 4 CA. 
If an IPL on one channel fails to end within an allotted 
period of time, it may be overridden by an IP L on the 
other channel. The original IPL then ends with Channel 
End, Device End, and Unit Check. 

Vl (} l"''', ;.~~,~ :('1 f" 'C' " 
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N ROS TEST 
N-CHANNEL ROS FOR THE TYPE 4 CA 

The N-channel ROS is used when one to four type 4 CAs are 
installed without the IPL switch on the control panel and the 
control program is I Advanced Communications Function 
for Network Control Program/VS'. 

o 

The N~channel ROS code allows the loading of the control 
program to occur across any installed type 4 CA. 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 4 CA 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 Inot initialized'. 

6 Prepares each CA not having an active command and 
while no IPL is 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 command 
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 CAs to respond with an ending 
status of 'CE, DE, UE' to Sense commands once 
an IPL is in progress on any CA. 

10 Allows a subsequent IPL command to override an 
existing IPL command in progress. A new IPL 
operation begins with the subsequent I PL 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 
channel adapter 

o o o • o o o o 

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 *, XI 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 
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 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. 

o o o o o o o o 

ERROR ANALYSIS PROCEDURE 

N ROS code presents error indicationsto 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. 

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 failure 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. 

The indications that appear on the control panel are: 

o o o o o o o o 

IPL Phase III 
Program Stop 
Hard Stop 
Load 
Test 

This 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. 

! 
See page 2-020 
If these lamps are 
not on. 

NO 

Q) 
2-130 

YES 

An invalid 
branch to 
zero has 
occurred 

An instruction failed to execute. Using the ROS listing and 
the si mulation run, use the load address compare procedure 
with the MODE SELECT switch set to ADDRESS COMPARE 
PROG RAM STOP to stop at various places in the program. 

YES T~en use the instruction step procedure to step through the 
>---------I~ 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 ADD R ESS/DA TA 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.) 

o 
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2·120 

NO 

,~- - .... , c' o 

>y_E_S ___ ---tl_ Output instruction failure. 

>-y_E_S ____ ~ A branch on bit failure or 'z' latch failing to set caused 
this hard stop condition. 

1 Set up to program stop at the beginning address of the 
Branch on Bit Test (X'00A4') 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 though the test. Register 1 contains the instruction 
and indicates what is bei ng 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. 

REtgister 1 Bits Bein!1 Tested 
Byte 0 Byte 1 Byte 0 Byte 1 

01234567 01234567 01234567 01234567 
XXOOXXXO OXXXXXXX 10000000 00000000 
XXOOXXXO 1XXXXXXX 01000000 00000000 
XX01XXXO OXXXXXXX 00100000 00000000 
XX01XXXO 1XXXXXXX 00010000 00000000 
XX10XXXO OXXXXXXX 00001000 00000000 
XX10XXXO 1XXXXXXX 00000100 00000000 
XX11XXXO OXXXXXXX 00000010 00000000 
XXllXXXO lXXXXXXX 00000001 00000000 
XXOOXXXl OXXXXXXX 00000000 10000000 
XXOOXXX1 1XXXXXXX 00000000 01000000 
XX01XXXl OXXXXXXX 00000000 00100000 
XX01XXXl 1XXXXXXX 00000000 00010000 
XX10XXXl OXXXXXXX 00000000 00001000 
XX10XXX1 1XXXXXXX 00000000 00000100 
XX11XXXl OXXXXXXX 00000000 00000010 
XX11XXXl 1XXXXXXX 00000000 00000001 
-
X;:;; don't care 

YES 
">-----""'""1 __ A level 1 interrupt wasrequested by other than an IPL 

o 

level 1 interrupt request. The IPL request was expectec.., 
Other conditions that could have caused the interrupt 
are: 
Address compare 
Adapter check 
Inlout check 
Address exception 
Protect check 

o o o o o o o 

TAR = 
**** 

o o o 0 0 0 

N ROS TEST (PART 2) 

t------..- If TAR contains an address that has not been previously 
defined, 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 

2-130 

1 location X'0032' ------.... - A" bits should be off in Display B. Suspect any bit that is 
on in the display as being continuously on from storage (s~e 
7·030 or 7·260). The bit can also be continuously on from 
RDS, (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 7-030 
or 7·260). The bit can also be continuously off coming 
from ROS, (see 6-961). 

-ROS Address Generat!on Te 
Display main storage addresses 

st 

1 X'OOOO' should contain X'700 4' 

2 X'03FE' should contain X'03E8' 

~ 

• 

If location 
X'OOOO' 

contains 

X'F6FF' 
X'98B8' 
X'810B' 
X'0082' 
X'0492' 
X'F1 FF' 
X'1305' 
X'66C8' 
X'4303' 

If location 
X'03FE' 
contains 

X'0708' 
X'0006' 
X'0608' 
X'0002' 
X'7004' 
X'7004' 
X'003C' 
X'717C' 
X'88DB' 

3705·11. 

Suspect 
SAR Bit See 

15 on 7·260 
14 on 7-260 
13 on 7·260 
12 on 7·260 
11 on 7·260 
lOon 7·260 
9 on 7·260 
8 on 7·260 
7 on 7·260 

Suspect 
SAR Bit See 

15 off 7·260 
14 off 7-260 
13 off 7·260 
12 off 7·260 
11 off 7·260 
10 off 7·260 
9 off 7-260 
8 off 7-260 
7 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 procedures 
(1-140) to determine if there is an addressing problem. 

0 

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. 

0 0 0 0 0 0 0 0 
--_.---". -'-'-~~-~~~~~'--~"~"-"-," .. -... ~ ... ". .._---_ .. _-_. .- .-_.-----_._.-

0 0 0 0 0 
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N ROS TEST (PART 3) 

CHANNEL CHECKING (Part 1) 

IPL Phase III mftl~l This is an indication that communica-
Load :l~l~~~j~l: tions between the channel adapter and 

:11l'" the host CPU should be checked, using 

o 

:' OL TEP or OL TSEP with the initial test, 
OL Ts or I FTs. The customer's first pro­
gram may be used if desired. Refer to 
the status and sense information chart 
at the end of this section if CA opera­
tion 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 N 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 to TAR & 
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'0134', 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. 

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 is 
waiting for initial selection. The host must be unable to 
select the 3705 for an I P L. 

o o o o o o 
'1 Enable one or more interfaces. When an 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. 

o 

5 Set the MODE SELECT switch to INSTRUCTION STEP. 

6 Set the DISPLAY/FUNCTION SELECT switch to TAR 
& OP REGISTER. 

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. 

X'0126' 
X'0128' 
X'012A' 
X'012C' 
X'012E' 
X'0130' 
X'0132' 
X'0134' 
X'0136' 
X'0138' 
X'013A' 
X'013C' 

X'013E' 
X'0146' 
X'02FA' 
X'02FC' 
X'02FE' 
X'0300' 
X'0302' 
X'0304' 

o o o o o o o o 
8 Set the MODE SELECT switch to PROCESS. 

9 If the loop is incorrect, use the load address compare 
procedure with the MODE SE LECT 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 
procedure with the MODE SE LECT 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 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 pro­
gram. If this program stop occurs, refer to the initial 
test description in IBM Maintenance Diagnostic Program 
3705 Communications Controller On-Line Test and 
Internal Functional Test, D99-3705A, or to the first 
program description, for additional information. The 
ROS program is no longer being executed. 

Address X'0268' 

At this address, the programchecks to verify that the IPL 
command was received. Register X'61', byte 1 contains 
the command. 

o o o o o o o o 

Address X'OlAE' 

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 RDS program is being executed: 

OF Channel End, Device End, Unit Check, Unit 
Exception, and sense of IPL Required. 

A byte count error occurred during the initial 
test of 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 
conditions or a failure to recognize that the 
single subchannel is active. 

00 Sense of I PL Required 

A system reset has occurred. 

o 

N ROS TEST (PART 2) 2-140 
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CENTRAL CONTROL UNIT 

Touching the pin side of the CCU board 
while the 3705 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 eeu can execute 51 3nstructions, which can be 
used to transfer data from one register to another, to 
store data from a register in 3705 storage, to load data 
from storage into a register, and to perform various 
arithmetic and hardware functions. Some of the ecu 
hardware registers 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.) 

The 3705 has a basic l6-bit address structure. When a 
3705 has more than 48K (3705-1) or 64K (3705-11) bytes 
of storage, additional address bits are needed. The addi­
tional bits are designated as byte X, bit 4,5,6 and 7. The 
addition of byte X is referred to as the Extended Address­
ing feature. 

Each program, CCU, or adapter request has an 
assigned priority for use of the eeu. 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 
prfority and program level 5, the lowest. The machine 
priority controls determine when an interrupt can occur. 

The eeUhas 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 How for the eeu. 
Data flow for a particular operation is determined by 
the instruction, cycle steal, or control operation being 
performed. 
Abbreviations Used in This Section 

ALU 
eueR 
IAR 
LAR 
Op Reg 
PC 
PG 
SAR 
SDR 
TAR 

- Arithmetic Logic Unit 
-Cycle Utilization Counter Register 
- Instruction Address Register 
- Lagging Address Register 
- Operation Register 
- Parity Check 
- Parity Generation 
- Storage Address Register 
- Storage Data Register 
- Temporary Address Register 

0 0 0 0 0 0 0 o o o o o 

Card: B402 Logic: DMxxx 

Logic: DLxxx 

Logic: DKxxx 

Logic: DJxxx 

Logic: DHxxx 

Logic: DGxxx 

Logic: DFxxx 

Card: B4S2 Logic: D Exxx 

These cards contain the indicated 
bits of: 

TAR "'//// 
SAR /",/' 
LAR / 
General Re7'ter .r'~cal Store) 
A Register 
B Register 
ALU- ./" 
Z R~ter 
Display Register 1 
Display Register 2 

,,.~r· 

Bits X.4, X.5 

0.5.Q.7 

0.2-0.4 

I Card; B4H2 

1.P-l.1 

1.2-1.4 

Logic: DQxxx 
DRxxx 

Card: B402 Logic: DNxxx 
DPxxx 

These cards contain the 
indicated bytes of: 

Op Register 
SOR 

Byte 0, 
j 

Byte 1 
Byte X 

o o o o o 

3705-1 (BRIDGE.§TORAGE) 

Cards Tha~ c::;anB~Swapped In The CCU 

.!34J2, B4K2, and B4N2 

• B4L2, B4M2, B4P2, and 8402 

• 84H2 and B4G2 

• B4A2, 84A3, 84A4, and 84A5 

• 8482, 8483, 8484, and 8485 

• 84C2, 84C3, 84C4,and 84C5 

• B3T2 and B3T3 

• 83U2, 83U3; and B3U4 

• B4U2 and B4U3 

3705-11 (FET STORAGE) 

Cards That Can Be Swapped In The CCU 

, • B4J2, B4K2, 84N2, and B4S2 

• B4L2, B4M2, B4P2, and 8402 

• B4H2 and B4G2 

• B4A4, and B4B2 

• B4A2 and B4A3 

• B3U2, B3U3, and B3U4 

• B3T2 and B3T3 

• B4U2, B4U3 

o o o o o o 

CENTRAL CONTROL UNIT 6-000 



3705-1 CARD FUNCTIONS 6-010 

3705-1 CARD FUNCTIONS 
See page 6-000 .also. 

. Card . ALD Card 
Loeati(;>" Pages Function 

Card ALD Card 
Location Pages Function 

Card ALD Card 
Location Pages Function 

B3F2· CS002 ·CS004 Part of Data Flow Register 
CSOO6-CS007 Controls 

B302 CC002-CC003 'Instruction and Cycle-Steal 
,Times 

B4A5 DV004-DV005 Frame 4 SDR Drivers and Receivers 
for Byte 1 

B3G2· CZ001-CZ005 . C and Z Condition Code Latches 
and the Generation of Their Sets 
and. Gates 

'CC004-:cC005 Instruction and Cycle-Steal 
Counter and Cycle Counter 
Error Detection 

B4B2 DS002-DS003 Frame 1 SDR Drivers and Receivers 
for Byte 0 

B4B3 DT002-DT003 Frame 2 SDR Drivers and Receivers 

Ca001 Part of Adapter Interface 
Controls 

ccooa I nstruction Starts and Cycle 
Stops 

for Byte 0 

B4B4 DU002-DU003 Frame 3 SDR Drivers and Receivers 
for Byte a 

, CaOO4"COOO5 Pulsed Inputs and Outputs CSOOl Maintenaflce Condition B4B5 DV002-DVOO3 Frame 4 SDR Drivers and Receivers 

CDOOl Part of Instruction Decode 

8.3H2. COQ01.-CD004 Part of Instr.uction Decode 

CSOO3' Part of Data Flow Register 
Controls 

Ca001-Ca002 Part of Adapter Interface 
Controls 

B3R2 CS007 Set SAR, DR1, and DR2 

CCOOl ABCD Counter 

for Byte 0 

B4C2 DS001 Frame 1 SAR Drivers 

B4C3 DTOOl Frame 2 SAR Drivers 

B4C4 DUOOl Frame 3 SAR Drivers 

83J2 . CA001-CA004 ALU Controls 
CCOO6 Local Store Address Register 

B4C5 DVOOl Frame 4 SAR Drivers 

B4[:)2, CV001-CV061 Storage Protect and Error 
CDOOl Part of Instruction Decode 

CC007 T Times Clock and machine oscillator 
Detection 

B3K2 , CLOO1-CLOO5 Local Store Controls B4E2 CS005 Part of M Bus Assembler 

B3L2 ' CU005-:CU006 Part of Panel Controls 
CU009-CU010 
CU014 

CQ001-CQOO2 Part of AdaPter Interface 
. Controls 

B3S2 CK001-:cKP02 Force Errors 

Controls 

CM002-CM003 Read Call/Write Call and Storage 
Size Input 

CK007 Second Error Detecti'on CROO1-CROO8 BSC and SDLC CRC Generation CM003 Address Exception Detection 

CPOO6-CPOO7 Meter and Interval Timer CU013 Part of CCU 'Indata Bus B4F2 CW001-CW012 Read-Only Storage 

CU005 Test Mode and Check Stop 
Mode, 

B3T2 APOO1-AP008 Part of Control ,Panel Switches 
. and Push Buttons 

B4F5 DW001 Control Signal Terminators 

B4P2 CS005 Part of M Bus Assembler 
B3M2 CU014-CU015 Part of Panel Controls 

) 

, ,CPOO2-CPOO5 Part of Priority Controls, 
Program l,.evel Select, Program 

.~ .. 
level Masks and 'Program L . , 
Entered' Latches 

B3T3 AP001-AP008 Part of Control Panel Switches 
and Push Buttons 

B3T4 CPOOl Part of Priority Controls 

B3U2 AP001-AP008 Part of Control Panel Switches 
and Push Buttons 

Controls 

B4R2 CF001-CFOO2 Force Constants 
CF003 Bit Filter and Parity 

Generator 

CF004 Shift Right Controls 

I CSOO1. Set LAR 
B3U3 AP001-AP008 Part of Control Panel Switches 

and Push Buttons CF004 Add Constants 
B3N2 ' CKOO3'-CK007 Error Detection, Error 

Register 
B3U4 APOO1-AP008 Part of Control Panel Switches 

and Push Buttons B4U2 AP012-AP015 Part of Panel I ndieator Circuits 

CUOOl Part of Panel Controls 
'. 

B4A2 DS004-DS005 Frame 1 SOR Drivers and Receivers 
for.Bvte 1 

B4U3 AP009-AP011 Part of Panel I nd icator C ircu its 

CU013 Part of CCU Indata Bus B4A3 DT004-DT005 Frame 2 SDR Drivers and Receivers 
B3P2 CU003-CU007 Part of Panel Controls for Byte 1 

B4A4 DU004-DU005 Frame 3 SDR Drivers and Receiv'~rs 
for Byte 1 

() o o () o o o o o o o o o o o o o o o o o o o o o o o o o 
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3705-11 CARD FUNCTIONS 
See page 6-000 also. 

Card ALD Card 
Location Pages Function 

Card ALD Card 
Location Pages Function Card ALD Card 

Location Pages Function 

B3F2 CS002,CS004 Part of Data Flow Register Controls 
CSOO6-CSOO7 Data Flow Register Control Timing 

83Q2 CC002-CCO{)3 Instruction and Cycle-Steal 
Times B4A3 OS002 Frame 1 SDR Drivers and Receivers 

for Byte 0 

B3G2 CZOO l-CZOO5 C and Z Condition Code Latches 
and the Generation of Their Sets 
and Gates 

CCOO4-CC005 Instruction and Cycle-Steal 
Counter and Cycle Counter 
Error Detection 

84A4 OB101 Memory Control Cable Drivers 

B4B2 OS001 Frame 1 SAR Drivers 

CQOOl Part of Adapter Interface 
Controls 

CCOO8 Instruction Starts and Cycle 
Stops 

B4B3 DTOO1 Frame 2 SAR Drivers 

B4C2 CG001 Fet Memory Installed 

CQOO4-CQOO5 Pulsed Inputs and Outputs CS001 Maintenance Condition 
CM002 Address Exception 

8402 CVOO1-CV061 Storage Protect and Error 
CDOOl Part of Instruction Decode CQOO1-CQOO2 Part of Adapter Interface Detection 

B3H2 CDOO1-CDOO4 Part of Instruction Decode Controls 84E2 AJ002 Memory Size Jumper 

CSOO3 Part of Data Flow Register 
Controls 

B3J2 CAOO1-CAOO4 ALU Controls 

CDOm Part of Instruction Decode 

B3K2 CL001-CL005 Local Store Controls 

B3L2 CUOO5-CUOO6 Part of Panel Controls 
CU009-CU010 
CU014 

B3R2 CSOO7 Set SAR, DR1, and DR2 

CCOOl A8CD Counter 

CCOO6 Local Store Address Register and T Times 

CCOO7 Clock and machine oscillator 

COOO1-CQOO2 Part of Adapter Interface 
Controls 

B3S2 CKOO1-CKOO2 Force Errors 

CMOO2-CM003 Read Call/Write Call, Storage Size Input and 
Allow Set Memory Diagnostic Register 

CM002 Address Exception Detection 

84F2 CW011-CW012 Read-Only Storage 

84F4 CWOO1 Alternate ROS Feature 

B4F5 OWOOl Control Signal Terminators 

CKOO7 Prog Levell Prog Check Detection 

CPOO6-CP007 Meter and Interval Timer 

CR001-CR008 BSC and SOLC CRC Generation (Type 2 scanner 
only) 

CU013 Part of CCU I ndata Bus 

84R2 . CF001-CF002 Force Constants 
CFOO3 Bit Filter and Parity 

Generator 

CUOO5 Test Mode and Check Stop 
Mode 

B3M2 CU014-CU015 Part of Panel Controls 

B3T2 APOO l-APOO8 Part of Control Panel Switches 
and Push Buttons 

B3T3 APOO1-APOO8 Part of Control Panel Switches 
and Push Buttons 

CFOO4 Shift Right Controls 

CFOO4 Add Constants 

CP002-CP005 Part of Priority Controls, 
Program Level Select, Program 
Level Masks and 'Program" Level 
Entered' Latches 

B3T4 CPOOl Part of Priority Controls 
CMOO1 Memory Reset 

B3U2 APOO3-AP015 Part of Control Panel' Switches 

84T2 CNOOl Cycle Utilization Counter 

84U2 AP012-APO 15 Part of Panel I ndicator Circuits 

and Push Buttons 84U3 APOO9-AP011 Part of Panel I ndieator Circuits 
CSOOl Set LAR 

B3N2 CKOO3-CKOO7 Error Detection, Error 
B3U3 APOO4-APOll Part of Control Panel Switches 

and Push Buttons 
B4U4 APOOl Panel Rotor Switches 

Register B3U4 APOO1-APOO8 Part of Control Panel Switches 

CUOOl Part of Panel Controls 
and Push Buttons 

B3U5 CC007 8 or 8.889 MHz Oscillator 
CU013 Part of CCU Indata Bus APOO8 Lamp Test 

B3P2 CUOO3-CU004 Part of Panel Controls B4A2 D5004 Frame 1 SOR Drivers and R.eceilvers 
CUOO6-CU007 for Byte 1 
CSOO5 M Bus Assembler Control 

3705-11 CARD FUNCTIONS 6-011 
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CCU DATA FLOW Z Bus 20,3P 

(7-060) 3705-1 
and 3705-1 Only (7-220) 3705-11 
~ ~ 
Data Data Data Data 
from from from from 
first second third fourth 
frame frame frame frame 
storage storage storage storage 

I I I I 
X X X X X 

20,3P 

16,2P 

Op Register 

PC~--. 

Instruction 
Decode 

to 
first 
frame 
storage 

M Bus 

20,3P 

SDR 

PC 1---' 

I/O Reg Address 
to Adapters 
8-010,9-010 
A-Ol0, 8-010 

Data 
to Data 
second to third 
frame frame 
storage storage 

PG 

20,3P 

16,2P 

Data 
to fourth 
frame 
storage 

'-v-" '-v-" 

(7-060) 3705-1 3705-1 Only 

and 
(7-220) 3705-11 

Address 
to 
ROS 

Notes: 1. 20,3P (20 data bits and 3 parity bits) refers 
to 3705 Models J, K, and L. For 3705 
Models E-H extended addressing consists 
of 18 data bits and :3 parity bits. For 
machines without extended addressing, 
16, 2P (16 data bits and 2 parity bits! is used. 

2. The hexadecimal designation beside part 
of the registers is the address of that regis­
ter when it is used as an external register. 
See page 6-151. 

3. An X in the data path indicates a gate. 

LAR 

Control 
Panel 
Switches 

16,2P 

8-020 
6-151 

Attachment Base & 
CCU E)Cternal Regs 

16,2P 

8-010 
9-010 

Out Bus 
to 
Adapters 

20,3P 16.2P 

Input 
X'74' X 

Address Address 
to to 
first second 
frame frame 

'-v-" 

3705-1 
and 

3705-11 

20,OP 
X 

Interrupt 
Address 

I 
X X Input 

Indata Bus 

20,3P 

Address 
to 
third 
frame 

Bit 
Filter 

Address 
to 
fourth 
frame 

'-v-" 
3705-1 Only 

ROS 
Data • 8,OP X 

True/Complement 

x 

+ 
A Register 

Z Register 

A Bus 

o 

A-Ol0 
8-010 

o 

20,3P 

TAR 

X X 

0 

+ 20,3Pi 20,3P 

I 
B Register 

C and Z Latches 
CZ004 

Z Bus 20,3P 

1'1,4 ! • .J.",!"I' ,j ".' * " 

0 0 0 0 0 

Z Bus 20,3P 

10, liAR) X'OOi} 
_ X'01: GroupO 
t------------::i levels 1 & 2 

'""~ '""I"" 

7 X'07' 

0 liAR) 

1 -.... 
-r--

7 

0 liAR) 

1 

........ 
-r' 

7 

0 liAR) 

1 

- .... 
7 

Status 

X'08' 

X'09' 
-L.,. 

-r"' 

X'OF' 

} 

Group t 

level 3 

X'10' 

X'll' 

-L.." -,.... 
X'l7' 

} 

Group 2 

level 4 

X'18' 

X't9' 
-L.." 

X'lF' 
} 

Group 3 

level 5 

'-v--/ 
Input or 
Output address 

X 
Output 
X'71' 

J20,OP 

Display Register 1 

Display A 
AP-Ot2 
AP-Ot4 

0 

General 
Registers 

Status 

IM!,I" 

0 0 

Interrupts 

X 

I 
Output 
X'72' 

20,OP 

Display Register 2 

Display 8 
AP-012 
AP-014 

., ••• U .. " I ., •• HlhIIMM".'K!iH" ,,,J..,'eW 

0 0 0 0 0 0 

CCU DATA FLOW 6-020 
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CLOCK TIMES 
3705-1 (BRIDGE STORAGE) 

_ Each 1.2 microsecond machine cycle is divided into six time slots of 
200 ns each. The A, 8, C, and D times are used for ALU operations. 

-The E and F times are necessary because of bridge storage read-write 
requirements. 

·3705-11 (FET STORAGE) 

Each 1.0 or 900 ns for Models J-L microsecond machine cycle is divided 
into four time slots of 250 ns each (225 ns for Models J-L). The A, S, C, 
and D times are used for ALU operations. The E and F times (which occur 
simultaneously with Sand C time, respectively) are used 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 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 in clock step mode, 
the light does comes on. 

0 0 0 0 

; 

0 0 0 0 

Bit 1.6 of 
Display A 0 0 

Bit 1.1 of 
Display A 0 0 

-. 3705-1-onlY· 

T2 

0 0 0 

0 0 

0 .1 o. 

T3 

0 

T2 T3 TO T1 T2 T3 

o o 

o 
r:!QIE: Lights indicate the clOck time that was just completed. 

0= Off 
1 = On 

( -')\ 
.] ._)11 o o () o 

o o 

o o 

o () (} 

50 ns 

A Time 

AX Tim e 

·ETime 

e EBTim 
(XBTim e} 

BTime 

-BX Ti me 

FTime 

e FCTim 
(XeTi mel 

CTim e 

CD Tim e 

DTim e 

me DATi 
(XAT ime} 

TO Tim e 

--

~ 
I 

120~ ns 

• • 

3705-1 (Bridge Storage) 

1.2 psec . -Machine Cycle 
I I . I I 

400 ns SOd ns 800 ns 1000 ns 200ns 
I I I I 

~ 

• • • • ~ • 

I 62.5 /56.25 ns 

AT ime 

AX 
(XB 

Time 
Time) 

ET ime· 

EB Time 

BT ime 

Time BX 
(XC Time) 

FT ime 

Fe Time 

CT ime 

CD Time 

DT ime 

Time DA 
(XA Time) 

CLOCK TIMES 6-030 

3705-11 (FET Storage) 

/0 9 1.0 . /lsec . I Machine Cycle 

" 2rO/f25 ns 

l I I 
500/450 ns 150/675 ns 1000/900 ns 250/225 ns 

I I I I J 

I 

'-

- • • III U III 

T1 Tim ~ ~ ~ ~ ~ ~ ~ e 

Time 

W U W W U Time 

TO 

T1 

T2Tim 

T3Tim 

~ ~ ~. .. ~ ~ ~ e 

U ~ ~ ~ U U e • 
T2T3 

T3TO 

.J UJ UJ UJ W UJ U.J 
J.J U.J U.J U.J UJ U.J U.J 

() o o o o o o o o o o 

U 
0 

UJ 
U. 

Time 

Time • .:J T3 

J.J TO 

T2 

T3 

T2 

T3 

ALD Pages ee001 and ee006 
Card Location 01 A-B3R2 

o o o o 

U 
U 

UJ 
u.J 

o 

W U U U 
U U U U 

W u.:J UJ UJ 
u.J UJ UJ ~ 

-

o o o o o o 
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STORAGE PROTECTION 

By comparing a three bit protect key with a threebit 
storage key, storage protection makes it possible to pro­
tect 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 itdoas 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 (256 for Models J-L) key address 
bit by 3 key address bit local storage area. One storage 
key is assigned to each 2,048 bytes of storage. The pro­
tect keys and storage, keys are set by an Output X'73' 
instruction containing the respective 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 Level 
1,2,3, or 4. 

• The storage key is X'7', meaning unprotected storage. 

• If none of the conditions.aremet, the keys are con­
sidered not match, and a protection exception L 1 
interrupt is set. 

When the CCU ;s reset, storage protection is disabled. 
Therefore, any instruction fetch is valid, and any attempt 
to modify storage is permitted. The first Output X'73' 
instruction executed after a reset enables storage protec­
tion. This instruction must seta storage key of X'O' at the 
key address that corresponds to the stprage block where 
the instruction execution is taking place. Otherwise, a 
protection check occurs if the storage key is not already 
X'O'. 

When the 3705 power is turned on, the bits in the 
settable protect keys and st()rage 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 con­
trol of program levels and I/O activity that may depend 
on storage protection.' 

A store storage operation from the control panel 
cannot cause a storage protection check. 

0000 o 000 o 

PROTECT KEY ADDRESS 

Program Level 5 

#1 Type 2, 3, ~lr 4 CA or #3 ~ype 4 CA 

#2 Type 2, 3, or 4 CA or #4 Type 4 CA 

Reserved 

#1-#4 Type 3 Scanner 

Reserved 

For storage protection purposes, the 
type 4 CA # is determ i ned by its 
physical position, not the board jumpers 
(see ALD page PA048 page 1 ·of 3). 

I 
1.5 -1.7 

o o 

Program Level 1,2,3,4 = X'O' '-----. 

II., ,,[ ..... , .. "IIHI'.w!¥III'''' .... '' .. HI!m'' .... 'O· .. 't '.,,!!,;,;;;u;,,; "" + " ,," I~ ." 

o 00 o o o o o 000 o 000 

STORAGE KEY ADDRESS 

(Bits X.5-0.4 Models J-Ll 

0000000 

0000001 

Storage Key Bits 
SAR Bits ---.... ~ Set by Output X'73' 

COMPARE 

N 

1111110 

1111111 

1.5 -1.7 

First Output X'73' after CCU reset 
enables' Allow Protect F L' . 

J-----~ Protection Check FL 

STORAGE PROTECTION 6-040 



MACHINE CYCLES 

The 3705 uses six types of machine cycles: cycle steal 1, 
cycle steal 2, instruction 1, instruction 2, .instruction 3, and 
idle. 

CYCLE STEAL 1 (CS1) CYCLE 

CS1 cycles are used for type 3 communication scanner and 
I type 2, 3, or 4 CA cycle'steal operations. They are also used 

as maintenance cycles in the following control panel operations. 

• ROS bootstrap program 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 is stopped. 

b. InCS1Ctime, 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 CS 1 D time, the contents of the 'i n bus' (for 
adapter register), of the 'indata bus' (for CCU regis­
ter), 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 is 
stopped. The address in SAR is used to address 
storage. 

b. In CS1 Btime, the contents of the 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 

SDA. (This occurs by default and has no effect on 
the start cycle or on the following cycle.) 

c. In CS1Dtime, 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 CS1C time, the data in the ADDRESS/DATA 
switches is placed in SDR and on the 'out bus' to the 
adapters. 

If '" 
t.'>l.~ ~>' o o (~) () 

c. In CS1D time, the contents of SDR are placed in 
display 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. 

• 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 CS1 D 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 CS1 B time, the contents of the storage location 
addressed by SAR are placed in SDR. 

c. In CS1 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 CS1 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 CS1 D 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 CS1 B time, the data in the ADDRESS/DATA 

switches is placed in SDA. 
c. In CS1C time, the contents of SDR are stored in the 

location addressed by SAR. 
d. In CS1 0 time, the contents of SO R are placed in dis­

play register 2. 

CS1 cycles can occur between instruction cycles because 
CS1 cycles have higher priority. 

o () o o o 0 o o 

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 areplr.ced 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 SD R are stored at the 
storage location addressed by SAR. 

c. In 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' (ICT) 

• 'Store character and count' (STCT) 

• 'I nsert character' (I C) 

• 'Store character' (STC) 

• 'Load' (L) 

o o o o o o o o 

MACHINE CYCLES 6-050 

• 'Store' (ST) 

• 'Branch and link register' (BALR) 

• 'Branch and link' (BAL) 

• 'Load address' (LA) 

INSTRUCTION 3 (13) CYCLE 

An I~ cycle is requ ired as the third machine cycle for the 
following instructions if the 3705 has extended addressing. 

• '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 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 push button operation 
(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. 

() 00 o o o o o 
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MACHINE CYCLES (PART 2) 

Reset A.T2 Time r---

11 Time + lOOns * 
L~ Lr-
~ ___ 11 Time 

A ~rt.:I A t---_ PH t--.... ---------

r-CCo04 I ~ tB-L...-- ~ CC004 

L...-.-
Two or Three Cycle Inst A 

..--- ...--
1--------11 PH -~- PHI--

I~ CC004 CC004 

DA. TO t ..... 

--- Time 

CC004 "-~ ~ ________ _4--.~~._-12--T-im-e------------
PH 

L...--

roo- 12 Time +100ns * 
PH 

r----------------------------t-t--------------t-----~~------~~-----------------------------------------C_CO_04~r-
~ 

CC004 

Aememl2 ,~ 
Time + 1 DOns OR . ~ ...... -+-~--I 

~ ~~---------I PH 

r---

L..-- I-- ..---- Rem 12 Time 

L + ST Inst 

A PH .-
4~ 

~ cy 00Jci4~ 
~.--

A 
...-- 13Time 

PH 
Prog Lev 5 Next 

Mask Off ~~. Lev 5 A 

CC008 

'--

I.....--
CC004 

r---------------------------------------------------~~ 
CS1 Time 

'-- r-- +100n5 * A ~ 

I--G_o_ln_s...:...t ...... ~~_ 

L:J A ~---W-ai-t-~~ln~d-i~~to~r 

rB-00i0a 

Hard Stop Lch ~ 
-A-Jl-OW-ln~s-t-----------~t:JI-- A 

rs-~ 

PH 

~r-----r-r-r-------------------------------~~~.OR ~;= ~ 
Program Stop latch 

OR I--

C2F-m 
-
--..;.-----_4--1--; ~R Go CS Pre-Empt All But Maint 

Go Maint 

II.....-- I 
XB Time 

TO Time ~ 
-Bi-d---Ma~in---t--------~~ - ~ 
-----..;....----------------1-- PH I--

...-
Hard Stop Lch r--

CPoo1 
IPL 1 Latch 

Reset 
B- OR PHI---

..... 
'---

Bid Channell 

Bid Channel 2 

Go Remem First CS Cycle Remem First CS + 100ns * 
~-------------~~~I------r---r_~--------------~ 

PH PH 
,Panel Store ,.. U' ,,,,"v' A 

'---
CC004 

I.....-- A CS2 Time Go Second CS Cycle 
~--------------~~r--­PH r--------

~ ____ -----.r---
PH 

I.....-

CPOOl 

(Not) Allow Inst 
I.....-

CC005 

, * 125ns for a 3705-11 with 1.0 #lS cycle time. 

112.5ns for a 3705·11 with 900ns cycle time. 

'----
CC004 

o o 

CSl Time 

~ 
MACHINE CYCLES (PART 2) --
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'DISPLAY REGI,STER ( PART 1) 6-052 

DISPLAY REGISTER 
Procedure on page t -130 

- - -"- - - - - - - - - - -

CS1A time: 

--------------- -1- -.::-::::::-:::::::::-::::::::-::::J:::::-:::.::::-l - - - - - :, ~t,:e ',"e",,"'Y boc'"," 

CS 

• Places the register address from the ADDRESS/DATA 
switches into the Op Register and Display Reg 1. 

• Places the address into TAR if the 3705 is stopped. 

X 
J 
X 
I 

X 
J 
X 
I 

Gate Hex SWB and 0 (CS004) 

Gate CCU Indata to Y Bus (CS004) 

Gate Y Bus to B Reg (CS004) 

TO + T1 Time Set A-B Reg (CS004) 

DE002 
DF002 
DG002 

... -----rDE008 

I 
X 
I 

ZRegister 

Set DR1 (CS007) 

________ ... DE003 

DF003 
DG003 

DF008 
DG008 

DE974 
DF974 
DG974 

x 
I 

Set Op Reg (CS007) 

:::::::o:p::R~e:gi:st:e:r::::==IDNOO' 
x 
I 

Gate Displ Reg 1 to Ind (CU001) 1 

X 

I 
Set TAR (CS007) 

(If Stopped) 

________ .. DE971 

TAR t DF971 
L-______ ~ ________ ~_ DG971 

CS1F 

CS1C 

Display A I ' AP011 
L-__________________ ~_ AP012 I/O Reg Address Bus to all external registers (CCU and adapters) 

------ - ---------• CS1E 

f 
,I 

'CS1B , ---

1"')- {'j (, : 

\, y 

3705-1 Only 

() ( ",\, 
I 1\ 

Y () () 

CS1 E time is necessary because 
of bridge storage characteristics 

No Action 

() o o o o 

To Next Page 

o o () o o o 

of bridge storage characteristics 

CS1C time: 
• Places the contents of a general register into 

SDR if the Op Reg addresses X'OO'-X'I F' 

o o o 

I 

ALU 

Specified by bits 0.1-0.3 
- - - and 1.0-1.3 of Op Register 

X TO+T1 Time Set A-B Reg (CC007) 

I 

B Register 

DE002 
DF002 
DG002 

B Reg 'Direct 
_ •••• _ DE008 

DF008 

Z Register 

DG008 

DE974 
DF974 
DG974 

X 
I 
X 

Gate Z Bus Byte to M Bus (CS005) 

I 

o 

Set SDR Byte (CS007) 
(Display Push button) 

DN001 

To Next Page 

o 00 

Note: 
See Page 6-000 for data flow 
bit card locations. 

o o o o o 
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..From Preceding Page _________________ _ 

CS1D 

One of the following occurs 
during CS1 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. 

G 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 I ndata bus 
and placed in Display Register 2. 

End of Cycle 

,e", 

Inbus from Adapters 

X Gate Input Data on Inbus 

X Gate Inbus to Y Bus (CS004) 

(Display Push button) 

e 
CCU Register 

X Gate CCU Indata to Y Bus (CS004) 

(Display Push button) 

X Gate Y Bus to B Reg (CS004) 
X Gate SDR Bits to A Bus (CF003) I 

DE975 
DF975 
DG975 

X TO+T1 Time Set A-B Reg (CC007) 

X TO+T1 Time Set A-B Reg (CCOOl) 

I 

A Register 

I 

r 

DE975 
DF975 
DG975 

ALU 

Z Register 

B Register 
DE002 
DF002 
DG002 

A or B Register Direct 

o EOOa 
DFOOa 
DG008 

DE974 
DF974 
DG974 

Set DR2 (CSOD7) 

DE003 
DFD03 
DG003 

Note: 
See page 6-000 for data flow 
bit card locations. 

X Gate Displ Reg 2 to Ind (CU001) 

! 
Display B AP011 

AP012 

o o o o 000 o o 00 

DISPLAY REGISTER (PART 2) 6-053 



STORE REGISTER (3705 STOPPED) 
Procedure on page 1-130 

CS1 A time Places contents of TAR into Display Register L 

CS1A 

CSl E 3705-1 Only 

:1---
CS1B 

~-
To Next Column 

() o 

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 Registers (CCU and adapter.) 

I 

I 
DE971 

TAR DF971 

~--------r-------~ DG971 I 
X Gate TAR to Y Bus((CS004) 

I 
X TO+T1 Time Set A-B Reg (CC007) 
I 

ALU 

-.----.cDE008 
DF008 

'--____ ,-___ .....J DG008 

,..-------.. DE974 
DF974 

L--____ --,. ____ --' DG974 

X Set DR1 (CS007) 

I 
,..------~ DE003 

DF003 
DG003 

B Register I 
DE002 
DF002 

~--------r-------~ DG002 

X Gate Displ Reg 1 to Ind (CU001) 

I 

I AP011 
L--________________ ~. AP012 

Display A 

CS1C 

---- To Next Page 
CS1 E time is necassary because of 
bridge storage characteristics 

No Action 

() () o o o 

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

o o o o 0' o 

CS1C time: 

CS1 F time is necessary because of 
bridge storage characteristics 

STORE IN REGISTER (PART 1) 

• Places data from ADDRESS/DATA switches into SDR . 
• Places data from ADDRESS/DATA switches on 'out bus' to adapters 

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 (CS004) 
X TO+T1 Time Set A-B Reg (CC007) 
I --------II1II DE002 

B Register DF002 
~ ______ .-______ ~ DG002 

ALU 

------_DE008 
DF008 

'--___ -, _____ ~DG008 

Z Register 
DE974 
DF974 

'--------r-----~ DG974 

Note: 
See page 6-000 for data flow 
bit card locations. 

6-054 

X Set SDR Byte (CS007) 
X Sample Output Data (C0001) 

I 

SDR 
~ ______ .-_____ ~ DN001 

To Next Page 

o o 0 o o o o 

+ Out bus to 
Adapter 

Perform output function specified by value in 
data switches during CD time (summarized on 
page 6-151) 

o o o o o o 
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From Preceding Page 

CS1D 

End of Cycle 

From ~ing Page 

X Gate SOR Bits to A Bus (CF003) 

True/Complement 
DE975 
DF975 

~--------T---------~ DG975 

X TO+T1 Time Set A-B Reg (CC007) 

I 

DE975 
DF975 

'-----r-------J, OG975 

ALU 

...,.-----r;DE008 

DF008 
~ __ ,-___ DG008 

DE974 
DF974 

'--___ --.-____ .... OG974 

X Set DR2 (CS007) X Write LS (DG002) 

I I ,..-------l1li DE003 
DF003 Gen Register 

'-----__ r-------' DG003 
If Address 00 .. 1 F 

X Gate Displ Reg 2 to Ind (CU001) 

I 
Display B I AP011 

_________ ........ AP012 

Note: 

• 

See page 6-000 for data flow 
bit card locations. 

o o o 0000000 o 000 o 000 
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DISPLAY STORAGE Procedure on page 1-130 

CS1A 

• CS1.E 

J 
CS1B 

To Next 
Column 

, } 

I 
X Set SAR (CS007) 

I 

I
DE971 

SAR DF971 
L..-___ ....,..I ____ ... DG971 

------

Address/Data Sw 

I 
X Gate Hex Sw A and C and E (CS004) 
X Gate Hex Sw Band 0 (CS004) 
X Gate CCU Indata to Y Bus (CS004) 

X Gate Y Bus to B Reg (CS004) 
X TO+T1 Time Set A-S Reg (CC007) 
I 

B Register I
DE002 
DF002 

'-------r----.... DG002 

_ 2orage~e~ 
I 
I 
L_ 

() 

ALU ------1110 E008 DF008 
L-__ ,-__ ... DG008 

IDE974 
Z Register . DF974 

~-----------~-----+ DG974 I 
X Set TAR (CSa07) (If Stopped) X Set DRl (CS007) 

- I 

~-------... DE003 
DF003 

~ ______ ~~ ______ ~ DG003 IDE971 
TAR DF971 

L..-________ _' DG971 

X Gate Displ Reg 1 to Ind (CU001) 

I AP011 
I--________________ ~. AP012 

Display A 

CS1D 

----- ----- ---
CSl E time is necessary because 
of bridge storage characteristics. 

X Gate Memory Byte to M Bus (CS005) 

X Set SDR Byte (CS007) 
I 

L..-___ --, _____ DNOOl 

o o 0 ', 
" o (-.' _P' o 

End of Cycfe 

o o 

CSl D time: 

CSl F time is necessary because 
of bridge storage characteristics. 

No Action 

• Displays the contents of SDR. 

Note: 

J? 
X Gate SDR Bits to A Bus (CF003) 

DE975 
DF975 

'--_____ ----~ DG975 

X TO+T1 Time Set A-B Reg (CC007) 

I 
--------... DE975 

DF975 
'--___ ~-------' DG975 

A Reg Direct 

ALU 

.... -----rDE008 
DF008 

...... _--. __ --' DG008 

Z Register DF974 
See page 6-000 for data flow 
bit card locations. 

I 
DE974 

I DG974 

X Set DR2 (CS007) 

I l1li-------.. DE003 
DF003 

L.-------.....,--------~ DGOO3 

X Gate Displ Reg 2 to Ind (CU001) 

I 

I AP011 
~ ________________ ~_AP012 

Display B 

DISPLAY STORAGE (1 OF 1) 

o o o o o o o o 0 o o 

6-056 
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STORING DATA IN A STORAGE LOCATIONS 
WITH THE 3705 STOPPED (PART 1) Procedure on page 1-140 

CS1 A time: 
• Places the address from TAR into SAR. 
:.'ncrements the address in TAR by 2. 
:. Places the new address into TAR and Display Register 1. 

Constant + 2 

I 
X Force Constant 0002 

(CF001 ) 

DE975 
DF975 

~------r"----"'" DG975 

_-------... DE971 
DF971 

~ ______ ~ __________ DG971 

X Gate TAR to Y Bus (CS004) 

X TO+ T1 Ti me Set A-B Reg 
X Gate Y Bus to B Reg (CS004) 
X TO+71 Time Set A-B Reg (CC007) I (CC007) I 

... -------liliiii DE975 .... --..... ----.. DEDD2 
DF975 DF002 

X Set SAR (CSOD7) 

I 
SAR 

~ ___ --r" ______ ~DG975 ~ ___ -,-____ """ DGDD2 r 
~~~~ .. ~. 

~ _________________ -""". DG971 

eS1A 

ALU 
Add Operation 

-. .... - .. -(:DE008 
DF008 

~ __ ..--_~ DG008 

... -------.... DE974 
DF974 

~-----"T'----~ DG974 

X Set TAR (CS007) 

I 
X Set DR1 (CSD07) 

I 
... --------.. DE971 ... -------.... DE003 

DF971 DF003 
L-___ ---,,--____ ........J DG971 _______ -,-____ ..... DGDD3 

• eS1E 3705-1 

~-
To Next 
Column 

STORING DATA (PART 1 OF 3) 

X Gate Displ Reg 1 to Ind (CU001) 
I 

I Display A I APOI1 
r... _________ --'. AP012 

CSl E time is necessary because 
of bridge storage characteristics. 

-

CS1 B time: 
• Places the data in the ADDR ESS/DAT A 

switches into SDR. 

eS18 

Note: 
See page 6-000 for data flow 
bit card locations. 

X Gate Hex Sw A and C and E (CSD04) 
X Gate Hex Sw Band 0 (CS004) 
X Gate CCU IndatatoY Bus (CS004) 
X Gate Y Bus to B Reg (CS004) 
X TO+T1 Time Set A-B Reg (CCOD7) 

... -------... DEOD2 
B Register DF002 

~ ________ ~ ______ ........ DG002 

')II-----(DE008 
DF008 

~ ____ ~ ____ ~DG008 

I 
DE9. 74 

Z Register OF974 
~ ___ ....,... _____ ~ DG974 

I 
X Gate Z Bus Bytes to M Bus (CS005) 
X Set SOR Bytes 0, 1 (CS007) 
I 

SDR I 
'--______ ----~ ONDOl 

Bytes 0, 1 

To Pages 6-058 

eSl F --;;::;;;;;;;':'>':':;;:;00--~T:;:::he write cycle begins. The contents of 

+:.... _..2!£~:':':':':':=:::=== SDR are stored in location addressed by SAR . 

I 
eSle 3705-1 

~ ____ N_O Action 

To Next Page 

3705-11 

The write cycle begins. The contents of the SDR 
are stored in the location addressed by SAR. To Next Page 

STORING DATA (PART 1 OF 3) 6-057 



l ,,, 
I' 

'<._ . .-1 

STORING DATA IN A STORAGE LOCATION 
WITH THE 3705 STOPPED (PART 2) 

-----

From Page 6-057 

X Gate SDR Bits to A Bus (CFOO3) 

------1----- DE975 
DF975 Bvtes 0,1 .... ________ --1 DG975 

I 
X TO+Tl Time Set A-B Reg (CC007) 

I 
~""""""""~DE975 

DF975 Bytes 0, 1 
'--___ ...... ____ ..J DG975 

CS1D 

I 
DE974 

Z Register DF974 

I OG974 

X Set OR2 (CS007) 

I 
... -------~ DE003 

DF003 

'---------T-------~ OG003 

Bytes 0, 1 

X Gate Oispl Reg 1 to Ind (CUOO1) 

To Next 
Column 

o 

I 
I AP011 

~ _________ ~. AP012 
Display B 

() o 

CS2A 

STORING DATA (PART 2 OF 3) 

CS2A time: 
[. Places the contents of TAR into Display Register 1 • 
• SAR addresses storage. From Page 6-057 

CS2B time: 

Note: 
See page 6·000 for data flow 
bit card locations. 

• Storage is read into SDR. 

~ 
X Gate TAR to Y Bus (CS004) 

~--------------------------~I I X Gate Y Bus to B Reg (CS004) 
X Set SAR (CS007) X TO+T1 Time Set A·B Reg (CC007) 

I I 

SAR 
,..-.. -----.... DE002 

DF002 
~ _______ ~________ DG002 

ALU 

").------t'DE008 
B Reg Direct 

o F008 
~ ___ ~ ____ ~ OG008 

I 
DE974 

Z Register 0 F974 

I DG974 

X Set DR1 (CS007) 

I 

.-------- DE003 
OF003 

~ ______ ~ ________ ~ DG003 

X Gate Displ Reg 1 to Ind (CU001) 
I 

I AP011 
~ _____________ ....I. AP012 

Display A 

CS2E time is necessary because 
of bridge storage characteristics . 

SAR I g~:;~ rl Storage I 
_____ ....".....-___ ...J. DG971 I 1... _________ ------....1 CMXXX 

L ___ St_o_rag~s .-J 

CS2F time is necessary because 
of bridge storage characteristics. 

6-058 

To Next Page 

o o 000 o o o () 000 o 000 



• ••• 
Ii". 11M I t'+' 

o 0000.000000 o o 

STORING DATA IN A STORAGE LOCATION 
WITH THE 3705 STOPPED (PART 3) 

• CS2C 

~-

CS2D 

End of Cycle 

----- ----- -----
No Action 

From Page 6-058 

C{ 
X Gate SOR Bits to A Bus (CF003) 

,..------&----- OE975 

OF975 Bytes 0,1 
~ _____ ~ ____ ~DG975 

X TO+T1 Time Set A-B Reg (CC007) 

( 

~ ................ ~DE975 
OF975 Bytes 0,1 

~ ____ ~ ________ ~DG975 

ALU 

,
.OE974 

Z Register DF974 
____ "'1"1 ___ --' DG974 

X Set OR2 (CS007) 

I 
... -------... OE003 

DF003 Bytes 0,1 
~ ____ ~ ________ ~ DG003 

X Gate Displ Reg 1 to Ind (CU001) 

I 
t 

AP011 

~----____ ..J. AP012 
Display B 

Note: 
See page 6-000 for data flow 
bit card locations. 

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

o 00000 o o o 0000 000 

STORING DATA (PART 3 OF 3) 6-059 



.. ·' ..... ·1], 

~ l 
\ ( j 

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

stORAGE TEST PATTERN (PART 1) 

CS1A 

Procedure on page 1-140 

CS1 A time: 
• Places the contents of TAR into SAR . 
• Places the contents of TAR into Display Register 1. 

DE971 
DF'971 

~ ______ ~ ________ ~'DG971 

X Gate, TAR to Y Bus (CS004) 
X Gate Y Bus to B Reg (CS004) 
X TO+Tl Time Set A-B Reg (CC007) 

DE002 
B Register DFOO2 

DG002 

I I 

X 

I 
SAR 

ALU 
Storage Address I 

I--~ 

Set SAR (CS007) 

DE971 
DF971 
DG971 

B Reg' Direct 
~"""""~DEOOO 

OF:008 
~-----r------' DG008 L --i .... _______ S_t_o_ra_g....,e ______ ~1 g=~ 

Z Register I
,DE974 

. DF974 

L---------,r----........ --;.......,. ..oG974 
1 
X Set DR1(CS007) 
I 

Display Reg 1 ,
. DE003 

DF003 

'-------rl----...J DG003 

X Gate Displ Reg 1 to Ind (CU001) 
1 

Display A 

CS1B 

STORAGE TEST PATTERN (PART 1 OF 3) 

CS1B time: 
• Places data bytes 0 and 1 of the 

ADDRESS/DATA switches into SDR. 
Note: 
See page 6-000 for data flow 
bit card locations • 

X Gate Hex Sw A and C and E (CS004) 
X Gate Hex Sw Band D (CS004) 
X Gate CCU Indat to Y Bus (CS004) 
X TO+ Tl Time Set A-B Reg (CC007) 

B Register I 
DE002 
DF002 

~--------r-------~ DG002 

ALU 
B Reg Direct 

............... I('DE008 
DF008 

~ ____ ~ ____ -' DG008 

Z Register I 
DE974 
DF974 

L------r-, ___ ----I DG974 

X Set SD R Byte (CS007) 
________ ---'1'"--_______ Bytes 0,1 

SDR 

To Pages 6-061 and 6-06L 

DNOOl 
Bytes 0, 1 

I CS1 F CSl F time is necessary because 

6-060 

®i!=;;::]ii~O~f~b~(~ld~ge~.:stl;o~ra~g:e :c:ha:r:ac:t:eristics. --'--+!i-

I 
I AP01l 

'--________ -'. AP012 

I 
CS1E 3705-1 Only 

1--,---
To Next 
Column 

() 

CSl E time is necessary because 
of .bridgestorage characteristics. 

(.'~. ,1 

'j 0·",' rO"·" 0, 1 

\. I 1,1 /' () o 

CS1C 

l 

CS1C time: 
• Places the contents of SDR into the 

storage location addressed by SAR. SDR I 
~ ________ .-________ ~DN003 

I DES71 Storage Address-l I 
DF97lr-- Storage 

I CMXXX 
L-------~c::::-----_-_-_-'_DG9711 L--______________ ~ 

SAR 

To Next Page 

() 0""" 10· 0'1 \ . '1/ C,· li "J! () o () o () 0 



•••• 00 o 000000000000000000000000000 

STORAGE TEST PATTERN (PART 2) 

CS1D 

To Next 
Column 

-------

~. From page 6-060 

X Gate SOR Bits to A Bus (CFOO3) 
I 

DE975 
DF975 

~ ___ --.~ _____ DG975 

X TO+Tl Time Set A·B Reg (CCOOl) I . 

.. -------IIIIIIII DE975 
DF975 

~ _______________ ~ DG975 

'1tI.I-----...-;OE008 
DF008 

L-___ .-____ ~ DG008 

I DE974 
Z Register OF974 

I OG974 

X Set OR2 (CS007) 

I ... -------IIIIIIII DE003 
DF003 
DG003 

X Gate Displ Reg 2 to I nd (CU001) I . 

1 
AP011 

~ ________________ ~. AP012 Display B 

Note: 
See page 6-000 for data flow 

_~i'lcard locations. 

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

[!~~~lt:~3 
Constant + 2 I 

X Force Constant 
0002 (CF001) I DE971 

TAR DF971 
~ ________________ ~ DG971 

I r--------I'-------. D E975 
DF975 X Gate TAR to Y Bus (CSO04) 

X TO+Tl Time Set A·B Reg (CC007) 

I 

X Gate Y Bus to B Reg (CS004) t TO+T1 Tim. set A-B Reg (eeoo71 
~ ___ ~~-----~ DG975 

I .--------.. DE975 _-------- DE002 
DF975 DF002 X Set SAR (eS007) 

~ ___ ~~ ___ --I DG975 ~ _____ ~ _____ ~ DG002 

I 
CS2A SAR I 

DE971 
DF971 

~ _____ ~~ ______ ~ DG971 
I 

Storage Address .J r----
I 

... -------l1li DE974 

L1 Storag • 

DF974 
DG974 

X Set DRl (CS007) X Set TAR (CS007) 

I I 

I DE003 I I DE971 
Disp Reg 2 DF003 TAR DF971 

~ ______ ~ ________ ~DG003 ~ _______________ ~ DG971 

I 
X Gate Displ Reg 1 to Ind (CU001) 

I 
Display B I APOll 

. AP012 

CS2E time is necessary because 
of bridge storage characteristics. 

----- - ---- ----- ----- ----
ttjicis02%B]tigmgem:~iitlimillili0tfmillili::lfmm;lillm{m:l{m1:illi~:®:{1{lil:nt®ill>i>t~irSto~d~ -f I 

Storage 
• Places the contents of the storage location addressed by SAR into. _____ ......,,.... _____ ...... CMXXX 

ift~©M??n@m~f@mJW:rn@rF?}F~nmtf':=u//t::::::::::)}{:}::??X:~:~:(h)::)fn I 
I X Set SDR (eS007) 

'! g~~~~ I I 
"'----...,..------'! DG971 I L ______ J SDR 

~ _______________ ~ DN003 

SAR 

To Next Page --- ----- --- - ---- --- --- ---

STORAGE TEST PATTERN (PART 2 OF 31 6-061 



"c .... ·-···_-..,:.., I (' ',. ~'-

ii, ,~ 

" III 'tt 
.---"' / 

STORAGE TEST PATTERN (PART 3) 

~%:?::::;s:;;;;;.:::::;Z;;-- -- -- -- -- -­
CS2F time is necessary because 

CS2D 

of bridge storage characteristics. 

No Action 

r:=&%:~@~-' 
:~:~~~f • Places bytes 0 + 1 of SDR into Display Register 2.t:~~:~: 

'~~~~~~Immm~tmr~i~~~I@~i~~fI!~~i~fWWtttrt~~!~~~~tJ!~rmmImmmft~~mmt~m~m~mt~l~l~~fI!rfW~r~~J~l;fmm~ill~;t: 

Note: 
See page 6-000 for data flow 
bit card locations. 

From~6-060 

X Gate SDR Bits to A Bus (CF003) 
~ ____ 1..-___ ----. Bytes 0 + 1 

DE975 
DF975 

L-_____ -, ____ ---~ DG975 

X TO+T1 Time Set A·B Reg (CC007) , 

... -------.... DE975 
DF975 

~ ______ -, ________ ~DG975 

Bytes 0 + 1 

ALU 

~"""""~DE008 
o F008 
DG008 

----.......1------ Bytes 0 + 1 

Z Register I DE974 
DF974 

---------~-------- DG974 

X Set DR2 (CS007) 

I Bytes 0 + 1 • _______ II1II DE003 

o F003 

--------T-----...I DG003 

X Gate Displ Reg 1 to Ind (CU001) 

I 

I AP011 
~ ___________________ AP012 Display B 

End of Cycle 

(~\I ,f''), () t(~1 l"",\ (rl~~ Il -,\" ('~ 10) (--"" (01 ~O) • , J ~) 
1.,1 ' "0/ 'lj/ ' .. ' V ( 

'~~ ,,-. ..Ii ' .--/ 'Ii.... .Y 

~ ... ~ ..... --.-.. -.-"-

() 0 (') 

STORAGE TEST PATTERN (PART 3 OF 3~ 

() 1""\.." ,"" f) o 

6-062 
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•••••• 000.000000000000000000000 

STORAGE SCANNING Procedure on page 1-140 

CS1A 

I 

Constant +2 

I Force Constant 
X 0002 (CF001 ) 

I 

TAR I 
DE971 
DF971 
DG971 L----r-I --........ 

X Gate TAR to Y Bus (CS004) 

~ 
I 

X TO+ T1 Ti me Set X Set SAR (CS007) I A-B Reg (CCOO7) 

I x 
I 

... -------~ DE975 _--------. DE002 
DF002 ~-------1IIIIIIt DE971 IDF971 DF975 

~-------T--------- DG975 

---------. DE974 
DF974 

L-______ ~------__ ~ DG974 

X Set DR1 (CS007~ 

I 
~-------... DE003 

DF003 
L-______ ~~-------J DG003 

x 

I 
Display A I AP011 

L-________________ ....J. AP012 

DG002 DG971 L-______ ~---------J 
SAR 

Storage Addres~ r----
r 
I 
L - - -1 Storage I CMOO1 

CM002 
CM003 

X Set TAR (CS007) 

I 

t 

DE971 
TAR DF971 

DG971 
~----------------

------

1_E __ 3_7_05_-_I_ 

CS1 E time is necessary because 
of bridge storage characteristics. 

TO Next 
Column 

2322& 

CS18 

CSl B time: 
• Places the contents of the storage 

location addressed by SAR into SDA. fi 
X Gate Memory Byte to M bus (CSOO5) 
X Set SDR byte (CS007) 

l~::::::.::::~-
CS1 F CSl F time is necessary because 

DNOOl 

,. of bridge storage characteristics. 

CS"1C ----

~----- -------
No action 

CSl D time: 
• Places contents of SDR into Display Register 2. 

CS1D 

End of Cycle 

c5 
X Gate SDR bits to A bus (CF003) 

X TO+Tl time Set A-B Reg (CC007~ 
I 

_--------.. DE975 

I DF975 A Register 
.DG975 L-_____ ~~------~ 

AlU 
______ .DEooa 

Z Register 

DF008 
DGOOa 

DE974 
DF974 
DG974 

X Set Displ Reg 1 (CS007) 

I 
DE003 
o FOD3 
DGD03 

X Gate Displ Reg 2 to Indicator (eUD01) 
I 

Display B 
Note: 
See page 6-000 for data flow 
bit card locations. 

000 

6-063 



.~"..-- '" .~~,~ l l ... " .... 

A 
~l 

SINGLE ADDRESS TEST PATTERN (PART 1) 

CS1A 

I 
CS1E' 

1 
To Next 
Column 

,(-''') 

, 
I 

Procedure on page 1-150 

CS1 A time: 
• Places the contents of TAR into Display Register 1. 
• Places the contents of TAR into SAR. 

/"'" (~'~ 
I, , J/ 

'11",,-/ 

TAR 

I 

DE971 
DF971 
DG971 

X Gate TAR to Y Bus (CS004) 
X Gate Y Bus to B Reg (CS004) f TO+Tl TlmeSetA-B Reg (CCOO71 

I 
DE002 

B Register DF002 
~ ______ -1 ________ ~DG002 

I 
ALU 

B Reg Direct 
~-----I(';DE008 

DF008 
\-.-___ ....--------1 DG008 

Z Register 

I 

DE974 
DF974 
DG974 

X Set DRl (CS007) 

I 

Display Register 1 

I 

DE003 
DF003 
DG003 

X Gate Displ Reg 1 to Ind (CU001) 
I 

I AP011 
~ ________________ ~.AP012 Display A 

X Set SAR (CS007) 

I 

SAR I 
DE971 
DF971 

~ ________ ,-________ ~ DG971 
I 

Storage Address I , __ ---J 

I 
L ...J Storage I 

~l .... _______ ~....J CMXXX 

CS1 E time is necessary because of 
bridge storage characteristics. 

0: ~~ 0) rr"', ('\ fe": () 0 " ,) 
'-j' \~y ," ! 

',,_Y 

SINGLE ADDRESS TEST PARTTERN (PART 1 OF 3) 

CS1B 

• CS1F 

+ 

CSl B time: Note: 
• Places the data bytes 0 and 1 of the 

ADDRESS/DATA switches into SDR . 
See page 6-000 for data flow 
bit card locations. 

3705-1 Only 

ADDRESS/DATA SW 

I 
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 TO+Tl Time Set A-B Reg (CC007) 
I 

B Register I DE002 
DF002 

~ ______ ~ ____ --__ ~ DG002 

ALU 
B Reg Direct 

DE008 
DF008 

'--____ ~----~ DG008 

I 
DE974 

Z Register DF974 
'--______ ~--__ ----~ DG974 

I 
X Set SDR Byte (CS007) 
I 

Bytes 0, 1 

SDR I 
L-. ________ ---' DNOOl 

-------~-At------ Bytes 0,1 

CS1 F time is necessary because 
of bridge storage characteristics. 

~~~~~=1 
::t:~: storage location addressed by SAR. :::::~::: 

!fii~i.}JtJttt{~j[~[tttJtttJl~11~[~M~~IW~~{f[~~I~ft[:[~:~:~:Jt~~~:t~~~lil~l: 
DN003 

Storage Address CS1C 
SAR 

1 I DE971 
'--___ ~-_-----'. DF971 r­ CMXXX 

L ~ --.J 
To Next Page 

() "01 '0 101 0 0 f"'tJ flO (-~~ 0) :0) 10j (} l.,/ 
I,. ", 

y 

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

(0 
" 

6-064 
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SINGLE ADDRESS TEST PATTERN (PART 2) 

CS1D 

:~~~~,;t~t@~!~~~~~~~~~~:~::~~~~~ttIII]rIrIrIIIImfJfjf:rrmr:~rttItttIr:::::rf~I:'ii~: 

}~t: • Places bytes 0 and 1 of SDR into Display Register 2. tf( 
~~~rttit~~~~~t~~~~~i~~ji!~~;~~~t~tttt~~~tt~~~~1~1~t~~~~~i~~~~~i~ti1i~i~~i~~~~~~~t~~~j@fjt~~~~~~~il~~J~jt;~~r~ri~;ttrr~iii~ifjfir;;~~~~l~f 

)J 
X Gate SDR Bits to A Bus (CF003) 

DE975 
DF975 

L-______ ~~------~ DG975 

x 
I 

DE975 
DF975 

~ ______ ~~ ______ ~DG975 

ALU 

"')I-----~DEOOB 
DFOOB 

L-____ ,-____ ~ DG008 

Z Register 

I 
X Set DR2 (CS007) 

I 
DE003 
DF003 
DG003 

o 

X Gate Displ Reg 2 to Ind (CU001) 

To Next 
Column 

I 

I AP011 
~ _________ --:.._---J. AP012 

Display B 

o o o o o 00 o o 

CS2A time: 
• Places the address from TAR into TAR and Display 
., Places the address from TAR into SAR. 

o o o o o o 

TAR I DE971 
DF971 

'--_______ .--_____ ----1 DG971 

I 
X 
X 
X 

f 

Gate TAR to Y Bus (CS004) 
Gate Y Bus to B Reg (CS004) 
TO+Tl Time Set A-B Reg (CC007) 

o o o 

I 
• ________ ... DE002 X Set SAR (CS007) 

B Register I I DF002 
DG002 

~--------~------~ 
CS2A 

I 

I 
X Set DRl (CS007) 
I 

DE003 
DF003 

~------~-----~ DF003 

X Gate Displ Reg 1 to Ind (CU001) 

I 
Display A I APOll 

'---:"~ _________ -J. AP012 

ALU 

Z Register 

CE2E 3705-1 Only CS2E time is necessary because 
of bridge storage characteristics. ,-

To Next Page 

B Reg Direct 

DEOOB 
DF008 
DG008 

SAR 

Storage Address ..J ,---
I 
L ~ Storage 

I 
X Set TAR (CS007) 
I 

TAR I 
DE971 
DF971 

~ __________________ ~ DG971 

Note: 
See page 6-000 for data flow 
bit card locations. 

I DE971 
DF971 
DG971 

ICMXXX 

o 

SINGLE ADDRESS TEST PATTERN (PART 2 OF 3) 6-065 



SINGLE ADDRESS TEST PATTERN (PART 3) 

CS2B time: 
• Places the contents of the storage location addressed by SAR in SOR. 

CS28 

I 

SAR IOE971 
.OF971 

~--------~c===----===~~_O_G_9_7_1 Storage Address 

CS2F 3705-1 Only' CS2F time is necessary because 
of bridge storage characteristics. I_ 

I 
CS2C 

To Next 
Column 

No Action 

_I Storage I 
~~ ________ ,-______ ~CMXXX 

I 
X Set SDR (CS007) 

I 

'--____ S_D_R ______ ..J1 DNOO3 

Note: Hard stop overridden. 

o o o o o o o () o o o o 

SINGLE ADDRESS TEST PATTERN (PART 3 OF 3) 

CS20 time: 
:. Places Bytes 0 and 1 of SOR into Display Register 

CS2D 

End of Cycle 

o o o o o 

From Page 6-064 

A 

Bytes 0,1 

DE975 
DF975 

~-----..----------I DG975 

X Gate SDR Bits to A Bus (CF003) 

I 

I DE975 
A Register DF975 

'--______ r-______ ~DG975 

I 
X TO+T1 Time Set A-B Reg (CC007) 
I 

ALU 

Z Register 

I 

DE008 
DF008 
DG008 

Bytes 0,1 

X Set DS2 (CS007) 

I Bytes 0,1 ,..-------.-11 DE003 
DF003 

~ ________ ~ ______ ~ DG003 

X Gate Displ Reg 2 to Ind (CU001) 

I 

I AP011 
'--________ ...J. AP012 Display B 

Note: 
See page 6-000 for data flow 
bit card locations. 

o o o o o o o o o o 

6-066 
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• • 0 0 

HI, , Nil!""! f 'UI" '''"'"feW! ,IJILl,"",H!.I!!"'LfIi" 'M" Id"N.MW·""·'!I:!!!MlfHW" .... 

0 0 0 0 0 0 0 0 0 0 o o o o o 

SINGLE ADDRESS SCANNING Procedure on page 1-150 

CS1A 

CS1E 

CS1 A time: 
• Places the address from TAR into Display Register1. 
• SAR addresses storage. 

CSl B time: 

... --------.. DE971 - 20 Bit 
DF971 - 18 Bit -------,r------ DG971 - 16 Bit 

X Gate TAR to Y Bus (CS004) 
X Gate Y Bus to B Reg (CS004) 
X TO+T1 Time Set A-B Reg (CC007) 
I 

B Register I DE002 
o F002 --------,r------ DG002 

Z Register DF974 
I DE974 

i DG974 
X Set DR1 (CS007) , 

,..--------. DE003 
DF003 

--------,r--------J DG003 
X Gate Displ Reg 1 to Ind (CU001) 

DiS~lay A I APOll 
~ _________ ~_ AP012 

CSl E time is necessary because 
of bridge storage characteristics 

X Set SAR (CS007) 

I DT3, ATO 

SAR I DE971 
DF971 ----_-,1 ___ ---.. DG971 

. Storage Address I , ___ ---I 

L -~ Storage 

Q 

Models 
J, K, L 
only 

CS1C 

o o 

CS1 C time: 

4l!1b d' 4d Wlt.J!.J.d I d% '", "i ·n"., ,jWM'WWN"';fII'tltW","", •• ·';jywiy· ""'s';'" '"''''"''''''., 

o o o o o o 

CSl F ti me is necessary because 
of bridge storage characteristics 

o o 

~. Places the storage address from the 
ADDRESS/DATA switches into TAR. 

ADDRESS/DATA SW 

I 
X Gate Hex Sw A and C and E (CS004) 
X Gate Hex Sw Band D (CS004) 
X Gate Y Bus to B Reg (eS004) 
X Gate ecu Indata to Y Bus (eS0041 
X TO+Tl Time Set A-B Reg (ee007) 

B Register 
DE002 
DF002 

~ ____ ~ ________ ~ DG002 

DEOO8 
DF008 

'-----r----.A DG008 

Z Register IDE974 
DF974 

~-------r--------~ DG974 

X Set TAR (eS007) 

o o 

A 

I To Next Page 

TAR I DE971 
DF971 

'--________________ -' DG971 

Note: 
See page 6-000 for data flow 
bit card locations. 

o 

• Places the contents of the 
storage location addressed 
by SAR in SDR. 

X Gate Memory Byte to M Bus (CS005) 
X Set SDR Byte (CS007) 
I 

To Next Page 

To Next 
Column 

;44" 

'----------r------~ DN001 

Note: Hard stop overridden. 

SINGLE ADDRESS SCANNING (PART 1 OF 2) 

o o 
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SINGLE ADDRESS SCANNING (PART 2) 

CS'1D 

CSl D time: 
• Places the contents of SDR into Display 

From~p~"" Page 

X GateSDR Bits to A Bus (CF003) 

TRUE/Complement 
DE975 
DF975 

~ ______ ~~------~ DG975 

X TO+T1 Time SetA~B Reg (eC007) I . . . . '. . 

~-------- DE975 A Register DF975 
'------~r__"~--_---J DG975 

A Reg Direct 

ALU 

.... -----IrDE008 
DF008 

______ .,.-_____ DG008 

Z Register I DE974 
DF974 

________ ~~------__ DG074 

X Set DR2 (CSO07) 

I l1li-------.. DE003 
Display Register 2 DF003 

~ ______ ~~ ______ ~DG003 

I 
X Gate Displ Reg 2 to Ind (CU001) 

End of 

Cycle 

o o o 

I 

I APOll 
_________________ ~. AP012 

Display B 

o o o o o 

Note: 
See page 6-000 for data flow 
bit card locations. 

o o o 

SINGLE ADDRESS SCANNING (PART 2 OF 21 6-068 
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• 0 
-"LLl.IU';':'.~_·· ~'~".JJ4t.JUlI I "iii' t.I"+I..;i".+"J '. " I I"wdr I ['0 'I I;"WIJ!".IaIoIoiJ!M.I.LIIIJ~ • .li 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

START PUSHBUTTON OPERATIONS 

CS1A 

CSl A time: 
• Places the address fromTAR into TAR and Display ~egister 

X 

I 

TAR IDE971 
DF971 

~ ___ .....,....-___ ""'" DG971 

X Gate TAR to Y Bus (CS004) 
X Gate Y Bus to B Reg (CSOD4) 
X TO+Tl Time Set A-B Reg (CCOD7) 

I 

B Register 
DE002 
DF002 

~ _______________ ~ DG002 

ALU 

...,.-----~DEooa 
DFOOa 

~ ________ ~ DGOOa 

---Z Register 
DE974 
DF974 

L-________ ~------~ DG974 I I 
Set DRl (CSOO7) X Set TAR (CS007) 

I 
DE003 DE971 
DFD03 TAR DF971 
DGOO3 DG971 

X Gate Displ Reg 1 to Ind' (CU001) 
I 

Display A I APDll 
~ ______________ ~_ AP012 

-1-
~ 
~ Gate Z Bus Byte to M Bus (CS005) 
X Set SDR Byte (CS007) 
I 

SDR I 
....... _________ ...J DN001 

'I ',,!lII' I ',1 I fHII'IIIH"j'I"&!!UiU'I'" IHI'PilM1,JlHMYII'Y"!!lUN"'M'" '·'N5I!!"II'IIMbI'RI"" 

0 0 o o o o o o o o o o o 

-. ---- ---- ----- --'--
CS1F t ~:n:~{H2!._ CS1 F time is necessary because 

of bridge storage characteristics 

CS1C 
. No Action 

CSl D time: 
• Places the active IAR into TAR and Display Register 2. 

CS1D 

End of Cycle 

X TO+Tl Time Set A-B Reg (CC007) 
I 

',/ I DE002 
B Register DF002 

~ ______ ~ ________ ....... DG002 

B Reg Direct 
")I-----III(;D EDOa 

DF008 
~ ____ ~ ____ ~ DGD08 

DE974 
DF974 

~ ______ .....,~ ______ ~ DG974 
Note: 
See page 6-000 for data flow 
bit card locations. 

X Set DR 2 (CS007) 
X Set TAR (CS007) 
I I 

JIII-------111111 DE003 
DF003 

L---------r-------~ DG003 
I DE971 

TAR DF971 
~--______ ~--------~ DG971 

I 
X Gate TAR to Y Bus (GD971) 
X Set SAR (CS007) 
I 

X Gate Displ Reg 2 to Ind (CUOD1) 
I 

, .. AP011 
L-____________ ~. AP012 

Display B ~-------~ DE971 DF971 SAR 
DG971 

o 

START PUSH BUTTON OPERATION (1 OF 11 

o o 
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MACHINE CYCLE PRIORITIES 

With multiple i 
Type 4 CAs, #1 

cycle steal bid ~ -
handles the first I 
or third Type 4 C~ 

o o o o 

From 
Page 6-071 

To Page 6-071 

CS1 Cycle 
(ROS Bootstrap 

Load) 

o o o o o 

r-
I With multiple 
I Type 4 CAs,#1 

1 cycle steal bid 
I handles the first 
L third Type 4 CA 

o o o 

With multiple 
Type 4 CAs, #2 

-, 
I 
I 
I cycle steal bid 

handles the second : 
or fourth type 4 C~ 

No 

o o o o o o 

With multiple 
Type 4 CAs,.jI2 
cycle steal bid 
handles the second 

L~fo~thl~e~c~J 
I 

o o o 

MACHINE CYCLE PRIORITIES 6-070 

No 

No 

o o o o o o o o o o 



• 

With multiple - --, 
Type 4 CAs, #1 I 
cycle steal bid I- - -
handles the first I 
or third Type ~~ .J 

With multiple - - .., 

Type 4 CAs, #2 I 
cycle steal bid I-- - -
handles the second I 
or fourth Type 4 ~ . .J 

11.".,,1, .. 

From Page 6-070 

No 

To Page 
6-070 

o o o o o o o 

Yes 

Yes 

To Page 
6-070 rwi;h" m~iple 

Yes .-------- I Type 4 CAs,#1 
"'>---------f -i cycle steal bid 

Yes 

To Page 
6{)90 

I handles the first 
~r third Type 4 CA. 

r 
I With multiple 

Type 4CAs.#2 -i cycle steal bid 
I handles the second 

'or fourth Type 4CA. L __ 

To Page 
6-070 

II 

o o o o o o o o o 
Changing Machine Priorities 
(Masking Program Levels) 

Be careful about masking program levels 
because it disrupts the normal priority 
structure. It could cause overrun condi­
tions 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'7E' and X'7F' 
from the control panel. (See page 1-160.) 

o o o o o o o o o 
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PROGRAM LEVEL PRIORITIES AND INTERRUPTS 

Interrupts are caused by adapters or programs initiating EXAMPLE: 
hardware-forced branches from lower-priority program levels 
to higher program levels. The interrupts occur because of: 0 The program at level 4 is being executed. 

• Hardware errors 

• Hardware service requests 

• Program errors 

• Program service requests 

Machine cycle priorities determine when a level n interrupt 
can occur_ A level n interrupt can occur when all of the 
following conditions are met: 

• 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_ Instruction 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. 

DAn L2 interrupt request occurs. 

II The hardware forces a branch to the starting address of 
program level 2 at the next 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 
X'00180' 

EJ ~D 
I An 'exit' instruction is executed when the interrupt request 

has been serviced. The instruction resets the 'level n interrupt 
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 pendi ng 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 

L2 Interrupt ~ ,- J 

Call program interrupt to level 4. 
The example at the right shows a possible sequence of inter­

rupts. 

0 0 0 0 0 0 (J: {~, 
Y 

Program 
Level 5 

0 1 

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

Request 
~ 

~ 

1
m iii 

ml 
~ Exit 

0 (), 
-...--;/ 0 (1) 

jr (~ 
-Y 

(} 

Program 
Level 3 

Interrupt Starting 
Address 
X'00100' 

IJ 

Exit 

(} 0 (~1 
y 

Program 
Level 2 

PROGRAM LEVEL PRIORITIES AND 
INTERRUPTS 

Program 
Level 1 

Interrupt Starting 
Address 
X '000 1 0' 

11/ Interrupt Starting 
Address 

I 
\ 

L3 

Interrupt 
Request 

(t\ 
'jJ 

X'00080' ! 

II 

Exit 

(" ' I 

' / 

Note: The starting address 
for each program level 
is a hardware forced 
constant. 

if); ,_---'w 

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. 

II The program at level 3 services the L3 interrupt request. 

iii When the L3 interrupt request is serviced, an 'exit' instruc­
tion is executed. The hardware examines the interrupt 
requests, and program level 4 becomes active since no 
higher interrupt requests exist. 

IJ The execution of the program at level 4 continues from 
the point where it was interrupted. 

1m When program execution at level 4 is completed, an 
'exit' instruction js executed. Program level 5 is now 
active because no interrupts to a higher level are pending. 

0 0 0, () (-) 0 0 0 
---~----

6-080 
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PROGRAM LEVEL PRIORITIES AND INTERRUPTS (PART 2) 

Levell I nterrupt Requests 

IPL 
CCU Checks 
Address Exception Check L 1 
Input/Output Check L 1 
Type 1 CS Ll 
Type 2 or 3 CS 1 L 1 
Type 2 or 3 CS 2 L 1 
Type 2 or 3 CS 3 L 1 
Type 2 or 3 CS 4 L 1 
Type 1, Type 2, Type 3, Type 4 CA 1 L 1 
Type 2, Type 3, Type 4 CA 2 L 1 
Type 4 CA 3 Ll 
Type 4 CA 4 Ll 
Address Compare L 1 
Protection Check L 1 
Invalid Op 

Level 2 I nterrupt Requests 

Type 1 CS Char L2 
Type 2 C'5 L2 
Type 3 CS L2 
Type 2 CS Bit L2 

Level 3 Interrupt Requests 

Program Controlled Interrupt L3 (PCI L3) 
Type 1, Type 2, Type 3, Type 4CA 1 L3 
Type 2, Type 3, Type 4 CA 2 L3 
Type 4 CA 3 L3 
Type 4 CA 4 L3 
Interval Time L3 
Interrupt Push Button L3 

Level 4 I nterrup Requests 

Program Controlled Interrupt L4 (PCI L4) 
Service L4 (SVC L4) 

} 

} 
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 ofthe various interrupt 
request latches. 

The set/reset condition of a specific interrupt request latch 
can be. checked by usingan '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. 

InputX7E' (page 6-850) loads CCU Interrupt Request 
Group 1 into a general register; Input X'7F' (page 6-860), 
CCU Interrupt Request Group 2; Input X76' (page 6-81 O), 
Adapter Interrupt Request Group 1; and Input X77' (page 
6-820},Adapter Interrupt Request Group 2. 

User < Background . 
Program 

Program Level 1 
U":lighest Priority) 

Starti ng Address 
X'00010' (See 
note.) 

Program Level 2 

Starting Address 
X'OOOSO' 

Program Level 3 

Starting Address 
X'00100' 

Program Level 4 

Starting Address 
X'00180' 

Program Level 5 
(Lowest Priority) 

o o o o 

C and Z 
Latches 
for Ll 

C and Z 
Latches 
for L2 

Cand Z 
Latches 
for L3 

C and Z 
Latches 
for L4 

C and Z 
Latches 
for L5 

o o 

General 
Registers 
Group 0 

General 
Registers 
Group 1 

General 
Registers 
Group 2 

General 
Registers 
Group 3 

o o o 

Register Addresses 
X'OO' to X'O?, 

Register Addresses 
- X'OS' to X'OF 

Register Addresses 
X'10' to X'17' 

Register Addresses 
X'lS' to X'1 F' 

o 

Note: 

o o o o o 

On all I BM programs, Address X'00010' 
contains a 'store' instruction with the R 
and B fields equal to O. This i[lstruction 
causes the address in the IAR to be placed 
at the storage location specified by the 
sum of the displacement field D and the 
con.stant X'00780'. Seven more 'store' 
instructions follow the first 'store' in­
struction. They store the other seven 
general registers in the next consecutive 
address because of the D field value. 
This allows program levels 1 and 2 to 
share the same group of general registers 
See page 6-430 for an explanation of 
the 'store' instruction. 

o o 

PROGRAM LEVEL PRIORITIES AND 
INTERRUPTS (PART 2) 

o o 
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PROGRAM LEVEL PRIORITIES AND INTERRUPTS (PART 3) 

Addr Compare Bid Prog Lev 1 

Addr Exception Bid Prog Lev 1 

IPL Bid Lev 1 Lev 1 Bid 
Smpl 

'~O Check Bid Prog Lev 1 Bid Program Level 1 A 11 
------------~------------------~ OR r---~~----------~------~ Prot Check Bid Prog Lev 1 

Invalid Op Bid Prog Lev 1 

Mask Adapter 
Lev 1 Bid 

Bid Program 
Lev 1 (From Adapters) 

PH 

CP002 

CP005 

Exit 11 XC. TO Time 

CD Time 
TO Time 

I Time. 
CP002 

Exit Inst 

CP002 
CSB Support Bid Prog Lev 2 Lev 2 Bid 

Smpl 
_D_ia~g_P_C_'_B_id __ P_ro~g~L_e_v_2~ __ ~~ __________ ~ OR r-B_i_t_P_ro~g_ra_m __ L_e_ve_I_2_A_I_' ______ 4-__ 
Bid Prog Lev 2 (From Adapters) 

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 (From Adapters) 

Active Insn Step or CLK Step 

CP005 

() 0.
" 

: : 
\. , o o o 

CP005 

CP002 

Lev 3 Bid 
Smpl 

Bid Program Level 3 All 
OR ~--------------------~-4 

CP005 

CP005 

CP005 

o 

CP002 

Lev 4 Bid 
Smpl 

CP002 

Prevent Interrupt 

Set Output 77 

Z Bus Bit 1.6 

Exit 11 XC: TO 
Time 

() o o 

Prog Lev 1 
Next 

o () 

XB Time 

TO + T1 Time 

Not Reset 

Q, 
I \, o 

Virgin Level 
A 

CPOO3 

Virgin Level CD 

A 

CUOO3 

CPOO2 

Prog Lev 2 
Next 

Prog Lev 3 
A Next 

PH 

CUOO3 

Last I Time 

CD Time 

Exit Inst 
N 

Lev 1 
Current Prog L 1 

Current 

PH 

CPOO3 

Lev 2 
Current 

PH 

CP002 

A 

CP002 

o () 

Prog Lev 5 
'Next 

o () 

CP003 

To Go Inst 

ccooa 

o o 

TO Time 

11 CX Time 
Exit Inst 

A 

CPOO3 

o 

PROGRAM LEVEL PRIORITIES AND 
INTERRUPTS (PART 3) 

CPOO3 

CP003 

CP003 

CPOO3 

Lev 2 
Entered 

FL 

CP003 

Prog Lev 1 
Entered 

Prog Lev 2 
Entered 

Prog Lev 3 
Entered 

Prog Lev 5 Current 

o () o o 

6-090 

(} o 





LOCAL STORE REGISTER CONTROLS 6-110 

Pre Select LS R 1 Reg 

LOCAL STORE REGISTER CONTROLS 
4+5+6+7 

2 

r--- Pre Select LS R1 

A 
Reg 2+3+6+7 

3 This page shows the circuitry that selects the local st?re Op Reg ·Bit 1.6 
registers (general registers) during the execution of an ~ 

~ 

11 CO Time - ~LOO1 instruction. The type of instruction and the timing A 1---4 
Op Reg BitO.5 RR Inst-Byte+Hw+Addr r--- Pre Select LS R2 determine whether data is written into or read from - 11 XC Time Reg 1+3+5+7 

A 1 the selected register. CLOOl 
RR Inst-Byte+Op Reg Bit 0.3 I···· 

.--r--
'--RI Inst TVpe 

~ 
LA Inst 

A ~ . CLOO3 
4 ...... ~ Input Inst 12CDTime - ~ 

Load or Store Inst Type l......;..;... ~ 
~ 

RR Inst Type-Byte Inst Group 1 A OR A ~. '11 CD Time RR Inst Type-Halfword 

RR Inst Type-Address "'""--
!.....--

t--'-~ L....-
L Inst 

.--r--

H CD004 A I--< 4t- A BALR Inst ,...........-
13 XC Time ICT or STCT Inst 

r--- "----LH Inst Inst Group 2 I ""'-- ~ 

r---IC Inst OR A ~ '-"-
ICT Inst .~ ToPage 12 XA Time 

A I--L....-
~ o 6-111 - BALR Inst 
COO04 t.....-

!.....--BCT Inst ,...........-
A I--<~ CLOO3 Inst Group 3 

~ 
Output Inst 

~r-- ~ Pre Select LS R2 Reg 2+3t6+7 OR 
BB Inst . !.....--

A 
CDOo4 A ~. Op Reg Bit 0.2 

~ 
I C+STC+LH+STH+I CT +STCT I nst r-

~ 

Inst Group 4 .--r--BAL Inst r-OR .--ST Inst 
A t---4 A 1---4 A ~ CDoo4 

!.....--,---r-- !.....-- L....-

---,---.;... 
"---- "--r---

A ~ 
Op Reg Bit 0.7 

BeT Inst Inst Group 5 A.· ~ 
r--' '--OR ~ 

~ r---
BB Inst 

A I-- CLOO1 I CT or STCT I nst 12 XC Time 
r--r--- A ~~ IC + STC Inst Ci:Oo"l Pre Select LS R2 Reg 1 +3+5+7 

~ r- A '---CDo04 

cf 
CLOO3 r---

~ Fcom C? ST Inst Inst Group 6 
Page A r---OR t-

Select LS Reg 1+3+5+7 6-111 
A H OR 

0 CDOO4 
RR Inst-Bvte+HW+Addr r-- ~ 

C'L002 11 XC Time 
A t-- .--r---

F'om C? I r--- To Pag 
Op Reg Bit 0.1 

A H Page B 2 
L Select LS Reg 2+3+6+7 6-112 ~ 

6-111 OR 

(j 
~3 ~ 

LG ..-
t-r-- ~ r---Load or Store Inst Type 

A ~t 
A H 8- Preselect LS Reg 0 

11 CD Time 

A "'"'-

F'om ~. 
3 To Pa L---

Page C 

~ 
6-112 ...-r---

~r--- -
6-111 '--A 1---0 

CL002 Select LS Reg 4+5+6+7 A "---4 
OR 

(j -- Pre Select LS R2 

~ L---
L.....-r---

4 
Reg 4+5+6+7. 

r--- io....-12 XA Time 
A t-- CLOO2 

A ~ To Pa Ci:003 11 CD Time 
6-112 L---

e 

ge 

ge 

CLOO2 

{) o () () o o o () o o 0··, 
" I') () () () o o 0 ·\ 

I, ',': o o o 
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LOCAL STORE REGISTER CONTROLS (PART 2) 

RR Inst-Byte + Hw + Addr 

Op XXXX XXXX XOll XXXX 

RI Inst Type 

Op Reg Bit 0.3 

Op Reg Bit 0.2 

CSl DA Time 

Store Register CD 

From Page 
6-110 

Input Inst 

11 Time 

CSl Time 

Display Register CD 

Op Reg Bit 0.1 

N 

11 Ax Time 

Prog Lev 1 Next 

Virgi n Level 

13 CD Time 

llnst 

12 CD Time 

Inst Group 2 

12 DA Time 

L + ST Inst 

A 

LS 1-0 Reg Addr 

Op Reg Bit 0.2 

Output Inst 

11 CD Time 

CS1 CD Time 

, Store Register CD 

CD004 

COOOl 

Output-Store 
LS Control 

Input + Output Inst 

ICT or STCT Inst 

Br Cond Met 

RR Write 
LS Condition 

11 DA Time 

12 AX Time 

BAL + LA Inst 

11 CD Time 

BCT Inst 

CL005 

o Time 

T2 Time 

Exit Inst 

CL005 

13 DA Time 

AX Time 

Reset 

C Time -----I 

Input-Display 
LS Controls 

CL004 
. Op Reg Bit 1.3 

Op Reg Bit 1.2 

Op Reg Bit 1.1 

o o o o o 

GL004 

CL004 

CLOO4 

Bad 
Address 

Prog Level 3 Next 

Op Reg Bit 0.3 

Op RegBir 1.0 

Prog Level 4 
Next 

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 

o o o 

TO + Tl Time 

Tl + T2 Time 

PH Tie Up 

BCT Inst 

CL004 

To Page 
6-110 

To Page 
6-110 

To Page 
6-110 

o o o 

Write LS 

CL004 

o 

To Page 
6-112 

00 o o o o 

CL004 

Select LS Reg ,Group 2 + 4 

To Page 
6-112 

Select LS Reg Group 3 + 4 

To Page 
6-112 

LOCAL STORE REGISTER CONTROLS 
(PART2) 

o o 

6-111 
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/ 

LOCAL STORE REGISTER CONTROLS (PART 3) 

tf1'1 
'-_.Y' 

From 
Page 
6-111 

~ 
From 
Page 
6-111 cy. 

From 
Page 

~ 
From 
Page 
6-110 

cy 

From 
Page 

~ 

If-l A 
",-",/ '",JiY 

Select LS Reg Group 3+4 

TO+ TI Time 

T3+ TO Time 

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 

(} l""~ r'i '"l,.j/ '<\ ' ,,-._./ 

-8-r-
A 

CCooo 

A 

B-~ 
A 

i.o--

A 

N 
r----

A 

~ 

A 

~ 

N' 
LJ 

A 

---
A 

.---
N, 

A 

'---

A 

CC006 

(f'" ~. (} 10 
\,,--~)/ '''t ' )111 '\.../ / ~,Y 

LS~1 

FL 

"'---
CC006 

LS~2 

FL 

"'""-
CC006 

LS Addr 3 
.---

FL 

0.....-

CC006 

LS Addr 4 
r---

FL 

I 
I--

CC006 

LS~5 

FL 

I 
~ 

CC006 

(~ ~ If"'\ II I I, j) \(,)) \,,-j 

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

Select LS Reg Group 1 +2 

00 
1 .....-- 31 ' 

2 DCD 
4 

Select LS Reg Group 1 +3 8 

~ ---DG002 

Select LS Reg Bit 0+1 +2+3 

Select LS Reg Bit 0+1 +4+5 

...---
L.....--

A 
Select LS Reg Bit 0+2+4+6 

L.....-
CC006 

~\ ('"~ ~~)\ ,1"1 ((), ("i (': I I: \JI 'C) ~ )lv' ""-y' >' " / 
"y-' -y .. 

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

Z Bus Bit O.P 
Z Bus Bit 0.0 
Z Bus Bit 0.1 

'From Write LS 
Page A 
6-111 

Float Unused' 
:;. 

il 
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 

Select LS Reg 0 

f'~ (} If"') (~ I", ,; \ ,I ' , 
\( ... )/ ",/ .... --/ 

LOCAL STORE REGISTER CONTROLS 
IPART3) 

LOCAL STORE 

I- L.S. Reg Bit O.P 

L.S. Reg Bit 0.0 

L.S. Reg Bit 0.1 

0 1 
l~ 
\~J (} (~i 

,il 
I{"~ 
'-LJ! 

6-112 
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CYCLE STEAL IN (CA 2, CA 3, CA 4, OR TYPE 3 SCANNER) 

Constant +1 (if one byte is stored) 
Constant +2 (if two bytes are stored) 

I 
X Force Constant 

0002 (CF001 ) 

Adbus from 
Adapters 

I 
X 

Gate Ato 

The address on the Adbus (from the 
CA or type 3 scanner is incremented 
and put on the outbus to the adapters. 
CA2, CA3, and the type 3 scanner do 
not use th is incremented address; they 
increment the address themselves. CA4 
uses this incremented address since it 
does not increment CSAR. 

DE975 
DF975 
DG975 Y Bus (CSOO4) 

TO + T1 Time Set i A-B Reg ICCOO71 X TO + T1 Time Set 
A-B Reg (CC007) 

CS1A A Register 
DE975 
DF975 
DG975 B Register 

DE002 
DF002 
DG002 SAR 

1--' 
CSl E 3705-1 Only ,-

To Next Column 

ALU performs an 
add operation. 1I------fDE008 See page 6-100. 

DF008 
~-----r------ DGOO8 

Z Register 

~---------r--------~ 

Outbus to 
Adapters 

This time is necessary because 
of bridge storage characteristics. 

BB!M 

DE974 
DF974 
DG974 

DE971 
DF971 

~G971 

-~ I 
I I Storage 

1'"-----------

CS1B 

I 
CS1F ,-

To Next 
Page 

00000 o o o o o o o o 0 o 

~ 
L_ 

3705-1 Only 

Inbus 
from Adapters 

~ Gate Inbusto I Y Bu, ICSQ041 

TO + T1 Time Set I A-B RegiCCOO71 

• _______ I11III DE002 

DFOO2 
DG002 B Register 

ALU performs a 
B register direct operation. 

)II-----III(DE008 See page 6-100. 

DFOO8 
'-----or-----I DGOO8 

... _______ ~ DE974 

I, DF974 
, DG974 Z Register 

L-. ________ ~----------J 

X Gate Z Bus to M Bus (CS005) 

I 
X Set SDR Byte (CS007) 

I 

SDR DNOO1 

This time is necessary because 
of bridge storage characteristics. 

To Next 
Page 

Note: See page 6-000 for data flow 
bit card locations. 

CYCLE STEAL IN 6-120 



,0 ("" , ' 
" "(.,/ 

From Prece,ding Page 

CS1C 

1-
CS1D 

if} 
\ .... '" " 

,-
End of this 
cvcle steal. 

(~ ". ) 
--)/ 

\f} (~'i 
" J 

_.Y 

From Preceding 
Page 

C? 
X Gate SDR Bits to 

A Bus (C F003) 

DE975 
DF975 
DG975 

TO + Tl Time Set I A-B Reg ICC007) 

A Register 
DE975 
DF975 
DG975 

ALU performs an A 
register direct opera­

')I------.:DE008 tion. See page 6-100. 
DF008 

~ __ .,..... __ .....J DG008 

Outbus to 
Adapters 

The same operation that occurred 
in CSl C happens again. 

DE974 
DF974 
DG974 

--- -',,-,-, - ---' --- ---

(0, {~l} 0 ' C C 0 0 ('" rf"l' , ,I 
'"I' 1,/ '4l",jI.) '"'_./ ,j' ",-,;/ 

Note: See page 6-000 for dataflow 
bit card locations. 

'("~' 1~11 (","", (~~ (', '.' I, " 'jJ \'-.) )/ 'y 
~I 
\)'-.~,:! 0 ~, 

"'-",,/ 0 (.f'\, 
'~j/ 

CYCLE STEAL IN (PART 2) 6-130 
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• o o 00 o o o 00000 o 0 o o o o 000 o 

.CYCLE STEAL OUT (CA 2, CA 3, CA 4, OR TYPE 3 SCANNER) 

CS1A 

CS1B 

The address on the Adbus 
(from the CA or type 3 . 
scanner)is incremented 
by 2 and put on the Outbus 

the adapters. CA2, CA3, 
and the type 3 scanner do not 
use this incremented address; 
they increment the address 
themselves. CA4uses this 
incremented address since it 

not increment CSAR. 
Adbus address is used to 

::::':':'adcjress storage. 

To Next Column 

Constant +2 

~ Force Constant 
I 0002 (CF001) 

DF975 
True/Complement DF975 

L-________ --------~DG975 

x 
I 

~-------. DE975 A Register 0 F975 
L-______ -..-________ ...J DG975 

Adbus from 
Adapters 

~ Gate Adbu5 to t Y Bus (C5004) 

TO + T1 Time Set I A-B Reg (CC007) 

l1li-------_ DE002 DF002 
DGOO2 

B Register 
L-------~r_------~ 

I 
X 

I 

ALU does an add 
operation. See 
page 6-100. 

I-~ 

CSl E time is necessary. 
because of bridge stor­
age characteristics. 

DEOOa 
DFOOa 

L----r----..... DGOOa 

Bytes 0, 1 

Z Reg 

t 
Outbus to 
Adapters 

DE974 
DF974 
DG974 

X Gate Mem to M Bus (CS005) 

I 
X Set SDR (CS007) 

I 

SDR DNOOl 

~ 510 ",g' 

J 

Set SAR 
(CS007) 

CS1C 

1-
CS1D 

~-
End of this 
cycle steal. 

'." 

o 00 o 000 o 000 

CSl F time is necessary because 
of bridge storage characteristics. 

True/Complement 
DE975 
DF975 
DG975 

TO + T1 Time Set I A-B Reg (CC007) 

... -------II1II DE975 
A Register DF975 

L...-______ --, ______ ~ DG975 

ALUdoes an 
A direct opera-

l _ ••••• _( tion. See page 
DEOOa 6-100. 

Z Register 

Outbus to 
Adapters 

The same operation that occurred 
in csrc happens again, but the 
CA ignores the data. 

DF008 
DGOOa 

DF974 
DF974 
DG974 

Note: See page 6-000 for data flow 
bit card locations. 

CYCLE STEAL OUT 6-140 



INSTRUCTION DECODING 

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" Adcj 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* Exclusive 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 Halfword Register 
SHR* Subtract Halfword Register 
CHR* Compare Halfword Register 
XHR* Exclusive Or Halfword Register 
OHR* Or Halfword Register 

NHR* And Halfword Register 
LHOR* Load Halfword With Offset Reg. 
LR* Load Register 
AR* Adcj Register 
SR* Subtract Register 

CR* Compare Register 
XR* Exclusive Or Register 
OR* Or Register 
NR" Ancj Register 
LOR" Load With Offset Register 

BALR Branch and Link Register 
IN Input 
OUT Output 
BAL Branch and Link 
LA Load Address 
EXIT Exit 

... These instructions 
can change the C 
and Z condition 
latches. 

*"See page 6-151 for a 
decode of the E Field .. 

Format FETMM Flow-
Code Page Chart 

Page 

RT 6-630 6-640 
RT 6-630 6-640 
RT 6-630 6-640 
RT 6-630 6-680 
RT 6-630 6-660 

RI 6-160 6-170 
RI 6-160 6-170 
RI 6-160 6-170 
RI 6-160 6-170 
RI 6-160 6-170 

RI 6-160 6-170 
RI 6-160 6-170 
RI 6-160 6-170 
RR 6-200 6-220 
RR 6-190 6-220 

RR 6-210 6-220 
RR 6-190 6-220 
RR 6-200 6-220 
RR 6-210 6-220 
RR 6-190 6-220 

RR 6-200 6-220 
RSA 6-470 6-480 
RSA 6-470 6-520 
RS 6-270 6-290 
RS 6-270 6-330 

RS 6-270 6-290 
RS 6-270 6-360 
RS 6-270 6-390 
RS 6-270 6-430 
RR 6-200 6-220 

RR 6-190 6-220 
RR 6-210 6-220 
RR 6-200 6-220 
RR 6-200 6-220 
RR 6-210 6-220 

RR 6-190 6-220 
RR 6-200 6-220 
RR 6-210 6-220 
RR 6-190 6-220 
RR 6-210 6-220 

RR 6-200 6-220 
RR 6-200 6-220 
RR 6-210 6-220 
RR 6-190 6-220 
RR 6-210 6-220 

RR 6-190 6-240 
RE 6-700 6-710 
RE 6-700 6-730 
RA 6-560 6-570 
RA 6-560 6-600 
Exit 6-700 6-750 

*"... These "are 2-cycle 
instructions without 
extended addressing. 

I~ 
'c...._// (.0"" \..~ , / 

Cycles 
0 1 2 3 

1 1 0 1 0 
1 1 0 0 1 
1 1 0 0 0 
1 1 0 1 1 
1 1 1 M M 

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

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

1 0 
1 0 R2 N2 
1 0 
1 0 
1 0 

1 0 
2 0 

.2 0 
2 0 
2 0 

B 
2 0 
2 0 
3*** 0 
3*** 0 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

2 
1 
1 
2 
2 
1 

**** 

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 0 1 
1 0 1 

See page 6-630 
for a decode of 
the M Field 

1 
1 
1 

4 5 6 

1 
1 
1 
1 
1 

0 
0 
0 R 
0 
0 

0 
0 
0 
0 
0 

0 
0 Rl 
0 
0 
0 

0 
0 
0 
1 R 
1 

0 
0 R 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 Rl 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 R 
1 
1 
1 0 0 

Format 

7 8 9 10 11 12131415 

T 

1 
M 

N 

0 
0 

0 
N1 0 

0 
0 
0 

0 
0 
0 

N 0 
1 

0 
1 
0 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

0 

0 
0 

0 0 

0 0 
0 0 

0 1 
0 1 
1 0 
1 0 
1 1 . 
1 1 
0 0 
0 1 

0 0 

0 0 
0 1 
0 1 
1 0 
1 0 

1 1 
1 1 
0 0 
0 0 
0 1 

0 1 
1 0 
1 0 
1 1 
1 1 

1 0 

E *" Y 
0 
0 
1 

l"f~, 
'<i..._p 

0 
1 
0 

I 

I" 
I 

I ... T I 

I 

0 1 0 0 0 
1 1 0 0 0 

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

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

D 

0 J ~ 
0 I ~ 0 

0 
0 0 0 0 0 

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

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

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

0 0 0 0 0 

16 1 0 0 
1 0 0 

g l 
0 0 0 0 0 

1,0.'.," " / 

* DISP (HW) 

0 1 + T 
1 1 - T 

16 { 

A ~ 
l 

o 

INSTRUCTION DECODING 

1 

0 
0 
0 
0 
1 
1 
1 
1 

BYTE SE LECTION DECODING 

R2 N2 Fields B Field R2 Field 

Instr. LCR, ACR, SCR, ICT, STCT, IC, LR, AR, SR, CR, 
Bits CCR, OCR, XCR, STC, LH, STH, OR, XR, NR, LOR, 

2 3 NCR, LCOR L,ST BALR 

0 0 Reg. 1; Byte 0 See Note 1 Reg. 0; Byte 0, 1 
0 1 1 1 Reg. 1; Byte X, 0,1 1 
1 0 3 0 2 2 
1 1 3 1 3 3 
0 0 5 0 4 4 
0 1 5 1 5 5 
1 0 7 0 6 6 
1 1 7 1 7 7 

Note 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' specfies register 0, bytes X, 0, and 1 for ICT and 
STCT instru :tions. 

R, N Fields Rl. Nl Fields R, N Fields 

Instr. LRI,CRI,ORI, LCR, CCR, ARI, SRI, 
Bits XRI, NRI, TRM, BB OCR. XCR, BCT 

5 

0 

° 0 

° 1 
1 
1 
1 

5 

0 
0 
0 
0 
1 
1 
1 
1 

6 7 ICT, STCT, IC, STC NCR, LCOR 

a 0 Reg. 1; Byte 0 Reg. 1: Byte 0 Reg. 1; Byte 0 
0 1 1 1 1 1 1 0,1 
1 0 3 0 3 0 3 0-
1 1 3 1 3 1 3 0, 1 
0 0 5 0 5 0 5 0 
0 1 5 1 5 1 5 0, 1 
1 0 7 0 7 0 7 0 
1 1 7 1 7 1 7 0,1 

R Field Rl Field Rl Field 

Instr. 
LHR, AHR, SHR, LR, AR, SR, CR. Bits LH, 
CHR, OHR, XHR, OR, XR, NR, LOR, 

6 7 STH 
NHR, LHOR BALR 

0 
0 
1 
1 
0 
0 
1 
1 

0 See Note 3 Reg. 0; Bytes 0, 1 Reg. 0; Byte X, 0, 1 
1 Reg. 1; Byte 0, 1 1 1 
0 2 2 2 
1 3 3 3 
0 4 4 4 
1 5 5 5 
0 6 6 6 
1 7 7 7 

Note 2. X'OOO' specifies register 0, bytes X,D, and 1 for L, 
BAL, LA, IN, and OUT instructions. X'OOO' specifies 
a 0 constant (20 bits) for ST. 

Note 3. X'OOO' specifies register 0, bytes 0 and 1 for LH. 
X'OOO' specifies a a constant (16 bits) for STH . 

.. 

() o 

R2 Field 

LHR, AHR, SHR, 
CHR, OHR, XHR, 
NHR, LHOR 

Reg. 0; Byte X, 0, 1 
1 
2 
3 
4 
5 
6 
7 

Rl, 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. 1; Byte X, 0,1 

2 
3 
4 
5 
6 
7 

6-150 

(("\\ 
\",J' 
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INPUT REGISTER ADDRESSES 

E Field FETMM 
XV Register /Fu ncti on Page 

00 Gen Reg, Group 0 Reg 0 6-770 
01 Reg 1 6-770 
02 Reg 2 6-770 
03 Reg 3 6-770 
04 Reg 4 6-770 
05 Reg 5 6-770 
06 Reg6 6-770 
07 Reg 7 6-770 
08 Gen Reg, Group 1 Reg 0 6-770 
09 Reg 1 6-770 
OA Reg 2 6-770 
OB Reg 3 6-770 
OC Reg 4 6-770 
OD Reg 5 6-770 
OE Reg 6 6-770 
OF Reg 7 6-770 
10 Gen Reg, Group 2 Reg 0 6-770 
11 Reg 1 6-770 
12 Reg 2 6-770 
13 Reg 3 6-770 
14 Reg 4 6-770 
15 .Reg 5 6-770 
16 Reg 6 6-770 
17 Reg 7 6-770 
18 Gen Reg, Group 3 Reg 0 6-770 
19 Reg 1 6-770 
lA Reg 2 6-770 
lB Reg 3 6-770 
lC Reg 4 6-770 
10 Reg 5 6-770 
lE Reg 6 6-770 
lF Reg 7 6-770 

20-3F A constant of all 
zeros is loaded into 
R, and the CCU sets 
the input/output check 
L 1 request. 

Note: Inputs and Outputs X'50'-X'5F' are for 
the type 2 or type 3 CA. 

Inputs and Outputs X'60'-X'67' are for 
the type 1 and 4 CA. 

* Inputs and Outputs X'68, 69, 6A, 68' 
are used for the remote loader on a 
REMOTE 3705. 

E Field 
XV 

40 
41 
42 
43 

44 
45 
46 
47 

48 
49 
4A 
4B 

4C 
4D 
4E 
4F 

Inputs and Outputs X'6C'-X'6F' are 
for the type 4 CA. 

Register/Function FETMM 
Type 1 Scanner Page 

Unused 
Interface Address A-140 
Cntl A A-150 
Cntl B/C A-180 

Status A-120 
Unused 
Unused 
Unused 

Unused 
Unused 
Unused 
Unused 

Unused 
Unused 
Unused 
Unused 

Register/Function 
Type 2 Scanner 

Interface Address 
Unused 
Unused 
Check Register 

ICW Input Reg 0-15 
ICW Input Reg 16-31 
Display Register 
ICW Input Reg 32-45 

Unused 
Unused 
Unused 
Unused 

Unused 
Unused 
Unused 
Unused 

-

E Field FETMM 
XV Register/Function Page 

48-4F A constant of all zeros is loaded into R, and 
the CCU sets the input/output check L 1 
request. ( 

50 INCWAR \ 9-110 
51 OUTCWAR 9-120 
52 Control Word Byte Count 9-120 
53 T Sense Register 9-150 
54 2 Status Register 9-160 
55 C Control Register 9-180 
56 A Check Register 9-200 
57 & Unused 
58 T Chnl Bus Out Diag Reg 9-220 
59 3 Cycle Steal Address Reg 9-230 
5A C Chnl Adapter Data Buffer 9-240 
5B A Chnl Tag Diagnostic Reg 9-250 
5C CMDR Reg 9-260,G-060 
5D Unused 
5E Unused 
5F Unused 
60 Initial Selection Control 8-070,H-050 
61 Initial Selection Address & Command 8-070,H-050 
62 Data/Status Control 8-090,H-070 
63 T Address and ESC Status 8-100,H-080 
64 1 Data Buffer Bytes 1,2 8-110,H-090 
65 C Data Buffer Bytes 3, 4 8-110,H-090 
66 A NSC Status Byte 8-120,H-l00 
67 & Control 8-130,H-l10 

*68 T Level 1 Status 
*69 4 Level 3 Status 
*6A C Para11 el Data Register 
*6B A Control Pgm Load Reg 

**6C CA4 E8 Mode Control Reg H-130 
**6D CA4 E8 Mode Data Buffer H-150 
**6E CA4-CS Register and CSAR Byte X H-170 
**6F CA4-CSAR Byte 0/1 H-170 

70 Storage Size Installed 6-770 
71 Panel Address/Data Digits 6-780 
72 Display /Function Select Switch 6-790 
73 Insert Key 6-800 
74 LAR 6-800 
75 A constant of all zeros is loaded intoR. 
76 C Adapter Interrupt Request Group 1 6-810 
77C Adapter Interrupt Request Group 2 6-820 
78 U A constant of all zeros is loaded into R. 
79 Utility 6-830 
7A Cycle Utilization Counter Register 6-831 
7B BSC CRC Register 6-840 
7C Reserved 
7D CCU Check Register 6-841 
7E CCU Levell Interrupt Requests 6-850 
7F CCU Level 2 Interrupt Requests 6-860 

FETMM Register/Function FETMM 
Page Type 3 Scan ner Page 

8-120 Interface Address F-180 
High Speed Select F-190 
DBAR/Check Register 0 F-190 

B-130 Check Register 1 F 200 

B-140 SCF /PDF Array Byte F-21O 
8-140 LCD/PCF/SDF F-210 
B-150 Display Register F-220 
B-140 ICW 8ytes 4 and 5 F-210 

CS Control and Byte Count F-230 
CSAR F-230 
Old BCC F-230 
EPCF F 240 

PDF Array Bits 0.5-1.7 F-240 
Not Used 
ICW Control F-240 
Status F-240 

o o o 0000000 o 000 o 000 

OUTPUT REGISTER ADDRESSES 

E Field FETMM E Field FETMM 
XV Register/Function Page XV Register/Function Pages 

00 Gen Reg, Group 0 Reg 0 6-870 50 INCWAR 9-110 
01 Reg 1 6-870 51 QUTCWAR 9-120 
02 Reg 2 6-870 52 The bits of R are ignored. 
03 Reg 3 6-870 53 T Set Sense Register Bits 9-140 
04 Reg 4 6-870 54 2 Set Status Register Bits 9-160 
05 Reg 5 6-870 55 C Set Control Register Bits 9-180 
06 Reg 6 6-870 56 A Rst Control Register Bits 9-180 
07 Reg 7 6-870 57 & Chnl Adapter Mode Reg 9-210 
08 Gen Reg, Group 1 Reg 0 6-870 
09 Reg 1 6-870 

58 T Chnl Bus Out Diag Reg 9-220 
59 3 Type 3 CA Diag Busy G-050 

OA Reg 2 6-870 5A C Chnl Adapter Data 8uffer 9-240 
OB Reg 3 6-870 5B A Chnl Tag Diagnostic Reg 9-250 
OC Reg 4 6-870 5C Unused 
OD Reg 5 6-870 5D Unused 
OE Reg 6 6-870 5E Unused 
OF Reg 7 6-870 5F Unused 
10 Gen Reg, Group 2 Reg 0 6-870 60 Reset Initial Selection 8-070 
11 Reg 1 6-870 61 Unused 
12 Reg 2 6-870 62 Data/Status Control 8-080,H-060 
13 Reg 3 6-870 
14 Reg 4 6~870 
15 Reg 5 6-870 
16 Reg 6 6-870 
17 Reg 7 6-870 
18 Gen Reg, Group 3 Reg 0 6-870 
19 Reg 1 6-870 
lA Reg 2 6-870 
lB Reg 3 .6-870 
lC Reg 4 6-870 

63 T Address and ESC Status 8-100,H-080 
64 1 Data Buffer Bytes 1,2 8-110,H-090 
65 C Data Buffer Bytes 3, 4 8-110,H-090 
66 A NSC Status Byte 8-120,H-l00 
67 & Control 8-130,H-120 

*68 T Control 
*69 4 Read/Write 
*6A C Parallel Data Register 
*68 ·A Control Pgm Load Reg 

**6C CA4 EB Mode Control Reg H-140 
10 Reg 5 6-870 **6D CA4 EB Mode Data Buffer H-160 
lE Reg 6 6-870 **6E CA4-CSAR Byte X H-180 
IF Reg 7 6-870 **6F CA4-CSAR 8yte 0/1 H-180 

20-3F The bits of Rare 70 Hardstop 6-870 
ignored, and the 71 Display Reg 1 6-870 
CCU sets the 72 Display Reg 2 6-870 
input/output 73 Set Key 6-880 
check L 1. 74-76 The bits of R are ignored. 

77C Miscellaneous Control 6-900 
78C Force CCU Checks 6-920 
79 U Utility 6-930 
7A The bits of R are ignored. 6-940 
7B The bits of R are ignored. 
7C Set PCI L3 6-940 
7D Set PCI L4 6-940 
7E Set Mask Bits 6-940 
7F Reset Mask Bits 6-950 

E Field Register IF unction FETMM Register/Function FETMM Register/Function FETMM 
XY Type 1 Scanner Page Type 2 Scanner Page Type 3 Scanner Page 

40 Reset Char Service A-230 Interface Address B-160 Interface Address F-250 
Periding 

41 Start Scanner, Reset A-240 Adr Substitution Ctrl 8-160 HS Sel Reg, Sub Ctrl Reg F-250 
I Bid L2 I 

42 Control A A-250 Upper Scan Lim it Ctrl B-170 DBAR/Scan Limit Ctrl F-260 
43 Control 8 A-280 Control 8-170 Control F-270 

44 General Control A-300 ICW 0-15 B-180 SCF /PDF Array Byte F-280 
45 Scanner Control A-310 ICW 16-23 8-190 LCD/PCF/EPCF F-290 
46 Set Char Service A-320 ICW 24-33,44 B-200 SDF F-300 

Pending 
47 Force Bid L2 Request A-330 ICW 34-43 8-210 MISC ICW Bits F-31Q 
48 CS Control and 8yte Count F-320 
49 The bits of R are ignored and the CCU sets the input/output CSAR F-320 
4A check L1 request. Old BCC F-320 
4B Reserved 

4C PDF Array Bits 0.5-1.7 F-330 
4D ICW Cycle Steal PO Fs F-330 
4E CS/PDF Pointers, ICW Control F-340 
4F Status F-350 

INSTRUCTION DECODING (PART 2) 6-151 
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REGISTER IMMEDIATE (RI) INSTRUCTIONS 

The CCU takes one 11 cycle to execute each of the eight 'registE.r imme­
diate' instructions. The same sequence occurs during 11 A, 11 B, and 11 C 
times for each of the instructions; only the sequence during no isdif­
ferent. 

For all 'register immediate' instructions, the general register desig­
nated by the R field in the i,nstruction must be an odd-numbered regis­
ter. '. 

ADD REGISTER IMMEDIATE (ARI) 

o 2 3 4 5-6 7 8-15 

o o o R N 

The data in the 1 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 I 

bytEds) of the general register. If N=O, byte 1 of R remains unchanged. 

The 'c' 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 ifN=l and bytes 0 and 1 of R equal O. 

With Extended Addressing, byte X of the general register is included 
in the addition if N=l, but byte X does not affect the setting of the C and 
Z latches. 

AND REGISTER IMMEDIATE (NRI) 

o 1, 234 5-6 7 8-15 

1 I 11 01 0 1 R I N I I 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 registeL The results are stored in the selected byte of R. 
The non-selected byte of the register remains unchanged. 

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. 

COMPARE REGISTER IMMEDIATE (CRI) 

o 1 2 3 4 5-6 7 8-15 

o R I Nil 

The data in the·lfield 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 'C' latch sets if the selected byte of R is less than I. The 'Z' 
latch sets if the selected byte of R equals I. 
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EXCLUSIVE·OR REGISTER IMMEDIATE (XRI) 

o 2 3 4 5-6 7 8-15 

o o o 

The data in the I field is exclusive-ORed with byte 0 (N=O) orbyte 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 2 3 4 5-6 7 8-15 

o I o I 0 I 0 I 
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 'C' 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 

Lil o o R N I I 
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 '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. 

i("'! (n, """ I ", (') (t; (') (t) {(':'\ ~,~I"",.; 
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REGISTER IMMEDIATE (RI) INSTRUCTIONS 

SUBTRACT REGISTER IMMEDIATE (SRI) 

o 1 2 3 4 5-6 7 8-15 

o o R N I I I 
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 
registeL 

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 complement 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 

o R N 

The data in the 1 field is tested against (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 contents of R are not 
changed. 

The 'C' latch sets if the results do not equal O.The 'Z'latch sets if 
the results equal O. ' 
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RIINSTRUCTION OPERATION 

Constants (+2) I 
X Force Constant 0002 

(CFOOl ) 

DE975 
DF975 

'--___ ---, ____ --' DG975 

X TO + T1 Time Set I A-B Reg (CC007) 

DE975 
DF975 

L I DE971 
_ TAR DF971 
...... ___ .,..., ___ ..... DG971 

X Gate TAR to Y Bus 
• (CS004) 

Gate Y Bus to I B Reg (CS004) 

X TO + T1 Time Set I A-B Reg (Ce007) 

DE002 
DF002 

1 Set SAR 

IICSOO7
1 

SAR 

------,r------~ DG975 ------,r------~ DG002 

DF971 
DF971 

_____ ~---~ DG971 

11A 

Instruction 

All RI Type Add 

See page 6-1 00 

DE008 
DF008 ___ ..,... __ -' DG008 

r---­
I 
I 
I 
I 

DE974 
DF974 

'--____ ~-----~ DG974 

X Write LS (CC006) X Set TAR (CS007) 

I I 

General Register (I AR )j1~l1~~{I .. ____ T_A_R ____ .1 

g!mi 
DE971 
DF971 
DG971 

11B 

I 
11 F 

I 

TAR is incremented by 
two in ALU. This new· 
address is placed in 
TAR and in the I AR. 

----.~ 

11 E ,-
To Next 
Column 

11 E ti me is necessary 
because of bridge 
storage characteristics. 

To Next 
Page 

I 

,;p Ga" Memo,y Byte to ! M Bus (CS005) 

I 
X Set Op Reg I (CS007) 

R Gate SAR to 

Op Register I 
.... ________ --1 DN001 

X A Bus (CS004) 

DE975 
DF975 

~ ___ --,~ ____ ~ DG975 ______ -----' AP001 

DE975 
DF975 

DE002 
DF002 

------,r------~ DG975 
~ _____ ~ ________ ~ DG002 

r-------- ,-_______ DE008 
DF008 
DG008 

I DE974 
Z Register DF974 

I DG974 

X Set DR 2 (CS007) 
I 

DE003 
DF003 

________ ~-----~ DG003 

Display B I AP011 
'--_____ ......; ____ --l. AP012 

11 E time is necessary 
because of bridge 
storage charactefisti cs. 

X Set SDR Byte I (CS007) 

SDR I __________ .... DN001 

To next 
page. 

Instruction 

All RI Type 

See page 6-100. 

Operation 

Compare 

Note: See page 6-000 for data flow 
bit card locations. 
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From Preceding Page 

11C 

Instruction 

All RI Type 

See page 6-1 00. 

Operation 

Cross Lo to Hi 

SAR 

Set LAR 
(CSOOl ) 

From 
Preceding Page 

~ 
True/Complement I 

DE975 
DF975 
DG975 

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

X 

Byte 1 I 
TO + Tl Time Set 
A-B Reg (CC007) 

~ ................ ~ DE975 

I DF975 
DG975 A Register 

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

DE971 
DF971 
DG971 

I 
Byte 1 

~ 
ALU 

....,.-----(DE008 

Byte 0 

DF008 
DG008 

~ ................ ~ DE974 

I DF974 
DG974 Z Register 

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

Byte 0 I 
X 

I 
X 

I 

Gate Z Bus Byte 0 to M 
Bus (CS005) 

Set SDR Byte (CS007) 

... _______ • DE002 

'.1 DF002 
DGOO2 

To Next 
Column 

~"'\ "'_ ... V G 
_.<._-""---_. __ .... __ .--"" 

LAR 

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

{~'.~\ (-'t r· .~fl' • .! \t :,' 
-I. ,j" "---../ 

SDR DNOO1 

1,1-", C," "~'. ,0 'f' , • I f I .~ 
l.. "I... ," ,\.-,),( oJ\".j 

!-(""It- " /ff,\ 
l.~' .,~. 

11D 

End of 
Instruction 

r ,\ ("1 ' I 

!l.L_/ 

RI INSTRUCTION OPERATION (PART 2) 

JP 
X Gate SDR Bits to A Bus 

(CF003) 

r-------~~------_, DE975 ~-------~ DE002 

Instruction 

ARI 
NRI 
CRI 
XRI 
LRI 
ORI 
SRI 
TRM 

See page 6-100_ 

TAR 

I 
Operation 

Add 
And 
Compare 
Xor 
A Reg Direct 
Or 
Subtract 
And 

C and Z 
Latches 

CZ001 

I 
DE971 
DF971 
DG971 ------.-\-----' 

Gate TAR i to Y Bus (CS0041 

X Set SAR (CS007) 

\ 
,.. _______ • DE971 

I DF971 
DG971 SAR 

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

X 

I 

DF975 
DG975 

TO + T1 Time Set 
A-B Reg (CC007) 

DE9 

X 

I 

DF002 
DG002 

TO + T1 Time Set 
A-B Reg (CC007) 

... ________ ~ DE002 

A Register I DF9 DG9 

75 
75 
75 B Register I DF002 

DG002 

I 
I 

~ 

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

I 
ALU 
___ (DE008 

DF008 
DG008 

DF974 

I DF974 
Z Register . DG975 

I 
X Write LS (CC006) 

I 
General Register (R) 

DEOO2 
DF002 
DG002 

Note: See page 6-000 for data flow 
bit card locations. 
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REGISTER TO REGISTER' (·RR) INSTRUCTIONS 

The eeu takes one 11 cycle to execute anyone of the 25 R R i nstruc­
tions 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 or 20-bit operations, the R 1 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 

o I 01 1 11 1 0 1 0 1 0 

Byte 0 (N2=0) or byte 1 (N2=1) of the general register designated by 
the R2 field is added to byte 0 (N1=0) or bytes Oand 1 (Nl=l) of the 
general register designated bv the R 1 field. The result is placed in the 
selected byte (s) of R1. The registers specified bv R1 and R2 must be 
odd-numbered registers. 

With Extended Addressing, byte X of the register specified by R 1 is 
included in the operation. However, byte X does not affect the setting 
of the e and Z latches. . 

The 'e' latch sets if Nl=O and byte 0 of R1 overflows, or if N1=1 
and bytes 0 and 1 overflow. 

The 'Z' latch sets if Nl=O and byte 0 of R 1 equals 0, or if N 1=1 and 
bytes 0 and 1 of R 1 ,equal O. 

ADD HAlFWORD REGISTER (AHR) 

o 1-3 4 5-7 8 9 10 11 12 13 14 15 

o I R21 0 1 R 1 1 1 1 0 I 0 I 1 I 0 I 0 1 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 R 1. The result is 
placed in bytes 0 and 1 of R 1. 

The 'e' latch sets if bytes 0 and 1 overflow. The 'l' latch sets if bytes 
o and 1 equal O. 

Note: If general register 0 (lAR) is Rl, a branchto 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 

I 0 I R2 I 0 I R 1 I 1 I 0 o I 0 I 
Bytes X, 0, and 1 of the general register designated by R2 are added to 
bytes X,O, and 1 of the general register designated by R 1. The result i~ 
placed in R 1. 

Without Extended Addressing, the operation is the same as for the 
'add halfword register' instruction. 

The 'e' latch sets if bytes X, 0, and 1 of R1 overflow. 

The 'l' latch sets if bytes X, 0, and 1 of R 1 equal O. 

Note: If general register 0 (lAR) is Rl, a branch to the address 
formed in register 0 occurs. The 'e' and 'l' latches are not changed. 

AND CHARACTER REGISTER (NCR) 

o 1-2 3 4 5-6 7 8 9 10 11 12 13 14 

Rl1N11o 11 0 1 1 10101 

Byte 0 (N2=O) or byte 1 (N2=1) of the general register designated by 
R2 is ANDed with byte 0 (N1=0) or byte 1 (N1=1) of the general 
register designated by R 1. The result is placed in the selected byte orR 1. 
The registers specified by R land 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 R 1 equals O. 

AND HAlFWORD REGISTER (NHR) 

o 1-3 4 5-7 8 9 10 11 12 13 14 15 

I 0 I R21 0 I Rl I 1 I 1 I 1 I 0 I . 0 ) 0 I 0 I 0 I 
Bytes 0 and 1 of the general register designated by R2 are ANDed with 
bytes 0 and 1 of the general register designated by R 1. The resu It is 
placed in bytes 0 and 1 of R 1. 

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 R 1 equal O. 

Note: If general register 0 (tAR) is specified as R 1, a branch to the 
address formed in register 0 occurs. The 'e' and 'Z' latches are not 
changed. 

15 

o I 

AND REGISTER (NR) 

o 1-3 4 5-7 8 9 10 11 12 13 14 15 

111110111010101 

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. 

Without Extended Addressing, the operation is the same as for the 
'and halfword register' instruction. 

The 'e' latch sets if bytes X, 0, and 1 of R 1 are not equal to O. 

The 'l' latch sets if bytes X, 0, and 1 of R 1 equal O. 

Note: If general register 0 (IAR) is specified as R 1, 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 

0101 0 101 0 1 0 1 

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 
specified by R 1 to provide for subroutine linkage. 

Since register 0 is the IAR, no linkage is provided if it is specified as 
R 1. For the same reason, no branch occurs if it is specified as R2. 

The 'e' and 'l' latches are not changed. 

COMPARE CHARACTER REGISTER (CCR) 

o 1-2 3 4 5-6 7 8 9 10 11 12 13 14 15 

1 0 I 0 

Byte 0 (N2=0) or byte 1 (N2= 1) of the general register designated by 
R2 is compared with byte 0 (N1=O) or byte 1 (Nl=l) of the general 
register designated by R 1. The registers specified by R 1 and R 2 must be 
odd-numbered registers. The contents of the registers are not changed. 

The 'e' latch sets if the selected byte of R 1 is less than the selected 
byte of R2. 

The 'Z' latch sets if the selected byte of R 1 equals the selected byte of 
R2. 

o 
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COMPARE HALFWORD REGISTER (CHR) 

a 1-3 4 5-7 8 9 10 11 12 13 14 15 

o a a I a I a I a I 
Bytes a and 1 of the general register designated by R2 are compared 
with bytes a and 1 of the general register designated by R 1. The con­
tents of the registers are not changed. 

The 'e' latch sets if bytes a and 1 of R1 are less than bytes a and 1 
of R2. 

The'Z' latch sets if bytes a and 1 of R 1 are equal to bytes a and 1 of 
R2. 

COMPARE REGISTER (CR) 

a 1-3 4 5-7 8 9 10 11 12 13 14 15 

I a I R2 I a I Rl I a a a I a I 
Bytes X, 0, and 1 of R 2 are compared with X, 0, and 1 of R 1. The can· 
tents of the registers are not changed. 

Without Extended Addressing, the operation is the same as 'compare 
halfword register'. 

The 'e' latch sets if bytes X, 0, and 1 of R1 are less than bytes X, 0, 
and 1 of R2. 

The 'z' latch sets if bytes X, 0, and 1 are equal to bytes X, 0, and 1 
of R2. 

EXCLUSIVE-OR CHARACTER REG ISTER (XCR) 

a 1-2 3 4 5-6 7 8 9 10 11 12 13 14 

o o a I a I a 
Byte a (N2=O) or byte 1 (N2=1) of the general register designated by 
R2 is exclusive-ORed with byte a (N 1=0) Oi byte 1 (N 1= 1) of the gen­
eral register designated by R 1. The registers specified by R 1 and R2 
must be odd-numbered registers. The result is placed in the selected 
byte of R 1. 

The 'e' latch sets if the selected byte of R 1 does not equal O. 

The 'Z' latch sets if the selected byte of R 1 equals O. 
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EXCLUSIVE-OR HALFWORD REGISTER {XHR} 

o 1-3 4 5-7 8 9 10 11 12 13 14 15 

o 0 0 I 0 I a I 0 

Bytes a and 1 of the general register designated by R2 are exclusive­
ORed with bytes 0 and 1 of the general register designated by R 1. 
The result is placed in bytes a and 1 of R1. 

The 'e' latch sets if bytes a and 1 of R 1 are not equal to a. 

The 'z' latch sets if bytes 0 and 1 of R 1 equal O. 

Note: If general register a (JAR) 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) 

a 1-3 4 5·7 8 9 10 11 12 13 14 15 

1'0 I R2 I 0 I Rl I a a I 0 I a 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 Rl. 

Without Extended Addressing, the operation is the same as 'exclusive­
or halfword register'. 

The 'e' latch sets if bytes X, 0, and 1 of R 1 do not equal O. 

The 'Z' latch sets if bytes X, 0, and 1 of R 1 equal O. 

Note: If general register a (IAR) is R 1, a branch to the address 
formed in register a occurs. The 'e' and 'Z' latches are not changed. 

LOAD CHARACTER REGISTER (LCR) 

a 1-2 ,3 4 5-6 7 8 9 10 11 12 13 14 

a Rl I Nl I a a a o a 

Byte a (N2==O) or byte 1 (N2=1) orthe general register designated by R2 
is moved to byte a (N1=0) or byte 1 (Nl=l) of the general register 
designated by R 1. The registers specified by R 1 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 'Z' latch sets if the selected byte of R 1 equals O. 
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REGISTER TO REGISTER (RR) 
INSTRUCTIONS (PART 2) 

LOAD CHARACTER WITH OFFSET REGISTER (LCOR) 

1-2 3 4 5-6 7 8 9 10 11 12 13 

R2 N-2 o R-l I N1 I a o 

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 a 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 R 1. The non-selected byte of Rl remains 
unchanged. The registers specified by R 1 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 'Z' 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 

I 0 I R2 I a I R1 I a o a a a a I 0 I 
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 'c' latch sets if bytes 0 and 10f R 1 do not equal O. 

The 'Z' latch sets if bytes a and 1 of R 1 equal O. 

Note: If general register 0 (JAR) is R1, a branch to the address 
'fO'iTIi'ed in register 0 occurs. The 'e' and 'Z' latches are not changed. 

LOAD HALFWORD WITH OFFSET REGISTER (LHOR) 

o 1-3 4 5-78 9 10 11 12 13 14 15 

a R2 a Rl 

Bytes 0 and 1 of the general register designated by R2 are sh if ted right 
one bit position. A a is inserted in the high-order bit pOSition. The result­
ing halfword is placed in byte a and 1 of R 1. 

The 'C' latch sets if the bit shifted out of bit 1.7 is 1. 

The 'z' latch sets if bytes 0 and 1 of R 1 equal O. 

Note: If general register a (JAR) is R 1, a branch to the address 
formed in register a occurs. The 'e' and 'Z' latches are !lot changed. 
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LOAD REGISTER (LR) 

o 1-3 4 5-7 8 9 10 11 12 13 14 15 

o R2 o R1 o o o o o 

Bytes X, 0, and 1 of the general register designated by R2 are loaded 
into bytes X, 0, and 1 of R1. 

, Without Extended Addressing, the operation is the same as 'load 
halfword register'. 

The 'e' latch sets if bytes X, 0, and 1 of R 1 do not equal O. 

The 'z' latch sets ifbytes 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 WITH OFFSET REGISTER (LOR) 

o 1-3 4 5-7 89 10 11 12 13 14 

o R2 o Rl ...• \ o o 

Bytes X, 0, and 1 of the general register designated by R2 are shifted 
right one bit position. A Ois inserted in the high-order bitposition. The 
result is placed in bytes X, 0, and 1 of R1. 

Without Extended Addressing, the operation is the same as 'load 
halfword with offset register.' 

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 R 1 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 do not 

change. 

OR CHARACTER REGISTER (OCR) 

o 1-2 3 4 5-6 7 8 9 10 11 12 

o 

15 

o 

13 14 

o 

15 

,----0 --l1_R 2~1 _N_2 ...l...-_0--,--_R_1 ---1L~~J_0----L.._---'--O_ .... _' -,-I _.L.....-0-L-_O ---,--O---J 

Byte 0 (N2=0) or byte 1 (N2=1) of the general register designated by 
R2 isORed with byte 0 (N1=0) or byte 1 (Nl=l) ofthe general register 
designated by R 1. The registers specified by R 1 and R2· must be odd­
numbered registers. The result is placed in the selected byte of Rl. The 
non-selected byte of Rl 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 Rl equals O. 

-

o o o o o o o o o 

OR HALFWORD REGISTER (OHR) 

o 1-3 4 5-7 8 9 10 11 12 13 14 15 

o R2 o R1 o I 1 .1 0 o o 

Bytes 0 and 1 of the general. register designated by R2are 0 Red with 
bytes 0 and 1 of the general register designated by R 1. The result is 
placed in bytes 0 and 1 of Rl. 

The 'e' latch sets if bytes Oand 1 of R1 do not equal O. 

The 'z' latch sets if bytes 0 and 1 of R1 equal O. 

Note: If general register 0 (IAR) is Rl, a branch to the address 
formed in register 0 occurs. The 'e' and 'z' latches are not 
changed. 

OR REGISTER (OR) 

o 

o 1-3 4 5-7 8 9 10 11 12 13 14 15 

1·0 I R2 o R1 o 1 1 I 0 1 0 

Bytes X, 0, and 1 of the general register designated by R2 are 0 Red with 
bytes X, 0, and 1 of the general register designated by R1. The result is 
placed in bytes X, 0, and 1 of Rt 

Without Extended Addressing, the operation is the same as 'or half­
word register: 

The 'e' latch sets if bytes X, 0, and 1 of R1 do not equal O. 

The 'z' latch sets if bytes X, 0, and 1 of R 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. 

SUBTRACT CHARACTER REGISTER (SCR) 

o 

o 

o 1-2 3 4 5-6 7 8 9 10 11 12 13 14 

o R2 N2 o R1 N1 o 01 1 o o 0 

Byte 0 (N2=0) or byte 1 (N2=1 )of the general register designated by 
R2 is subtracted from byte o (N1=0) or bytes 0 and 1 (N1=1 ) of the 
general register designated by R1. 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 R1. The subtraction is performed 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 R 1. 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 R1 are less than 
O. 

The 'z' latch sets if N=l and the selected bytes(s) of R 1 equal O. 

o 

15 

o o o o o o o o o 

SUBTRACT HALFWORD REGISTER (SHR) 

O· 1-3 4 5-7 8 9 10 11 12 13 14 15 

o I R21 0 R1 o 1 

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 sub­
traction is performed by adding the two's complement of bytes 0 and 
1 of R2 to bytes 0 and 1 of R 1. The result is placed in bytes 0 and 1 of 
R1. If the difference is less than zero, the result is in two's complement 
form. 

The 'e' latch sets if bytes 0 and 1 of R1 are less than O. 

The 'z' latch sets if bytes 0 and1 of R1 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. . 

SUBTRACT REGISTER (SR) 

o 1-3 4 5-7 8 9 10 11 12 13 14 15 

o ! R-2! 0 ! Rl I o o r 0 o o 

Bytes X, 0, and 1 of the general register designated by R2 are subtracted 
from bytes X, 0, and 1 of the gene.ral register designated byR1. 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. 

Without Extended Addressing, the operation is the same as 'subtract 
halfword register'. 

The '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 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. . 

REGISTER TO REGISTER (RRt 
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o o 

RR INSTRUCTION OPERATION, EXCEPT BALR 

TAR 

Constants (+2) I 
X 

I DE971 
DF971 ..... ----...------11 DG971 

I Force Constant 0002 
(CF001) 

DE975 
DF975 

'--___ --,~---- DG975 

TO + Tl Time Set I A-B Reg (CC007) 

DE975 
DF975 

X 

• 
DE002 
DFOO2 

Gate TAR to Y Bus 
(CS004) 

! Set SAR 

IICSOO1
1 

SAR 
DE971 
DF971 

'--___ ...... ____ ... DG975 ..... ___ -.-_____ DGOO2 '--____ ~----- DG971 

11A 

Instruction 

All RR tyP&, 
except BALR 

See page 6-100 

Operation 

Add 

ALU 

DEOOS 
DF008 

'----"T""---- DG008 

DE974 
DF974 

____ --,~---_ DG974 

r---­
I 
I 
I 
I 
'--

X Write LS (CC006) X Set TAR (CS007) 

I I 

Ge."a' Reglste, 1I~~~j1 .. _____ T_A_R ____ .... 

TAR is incremented by 
two in ALU. This new 
address is placed .in 

DE971 
OF971 
DG971 

11 B 

I 
11 F TAR and in the I AR. 

I -------, 

() 

11E ,_. 
To Next 
Column 

o o o 

11 E time is necessary 
because of bridge 
storage characteristics. 

o 0'1 , , o o o 101 'tJJ o 

To Next 
Page 

o 

RR INSTRUCTION OPERATION 6-220 
(EXCEPT BALR) 

! Set Op Reg I (CS007) 

~ Gate Memo,y Byte to 
~ M Bus (CS005) 

I X Set SDR Byte I (CS007) 

R Gat. SAR to 

Op Register I '"_ __________ DNOOl SDR I '"_ ___________ ~ DN001 

X A Bus (CS004) 

DE975 
DF975 

____ --,~------DG975 '__ ____ .--___ ---' APOOl 

DE975 
DF975 

DE002 
DF002 

------,r------ DG975 '--____ ~----~ DGOO2 

,-________ ~ DE008 
DF008 
DG008 

Z Register 

I 

DE974 
DF974 
DG974 

X Set DR 2 (CSOO7) 
I 

DE003 
DF003 

..... ____ ,._---....... DG003 

Display B I AP011 
..... ________ ....... _ AP012 

11 F time is necessary 
because of bridge 
storage characteristics. 

Instruction Operation 

All RR type, 

except BALR 
Compare 

See page 6-100. 

Note: See page 6-000 for data flow 
bit card locations. 

o o o o o 0·
, '-, 

" o o o o o o o 



o o o o o o o o 
From Preceding Page 

11C 

, r 

Applies to all RR instruction~ 
except BALR. 

Instruction 

ACR 
AHR 
AR 
NCR 
NHR 
NR 
CCR 
CHR 
CR 
XCR 
XHR 
XR 
LCR 
LCOR 
LHR 
LHOR 
LOR 
LR 
OCR 
OHR 
OR 
SCR 
SHR 
SR 

Operation 

Cross 
B Reg Direct 
B Reg Direct 
Cross 
B Reg Direct 
B Reg Direct 
Cross 
B Reg Direct 
B Reg Direct 
Cross 
B Reg Direct 
B Reg Direct 
Cross 
B Reg Direct 
B Reg Direct 
B Reg Direct 
B Reg Direct 
B Reg Direct 
Cross 
B Reg Direct 
B Reg Direct 
Cross 
B Reg Direct 
B Reg Direct 

See page 6-100. 

To Next Column 

o o o o o o 

,..-------I11III DE002 
DF002 
DG002 

~------~------~ 
TO + Tl Time Set I A-B Reg (CC007) 

... -------I11III DE002 

~-----I(DE008 
DF008 
DG008 

DF002 
DG002 

o o 

,
DE974 

Z Register DF974 
~ ________________ ~ DG974 

Gate Z Bus to M Bus I (CS005) 

X Set SDR Byte (CS007) 

I 

SDR 

DNOOl 

... _______ ... DE971 

IDF971 
.DG971 L-..o----rl------J 

SAR 

X Set LAR I (CS001) 

LAR I 
DE002 
DF002 

L-________________ ~DG002 

H"'M 

o o o o o o o o o o o o o o o 

11D 

:~~~~1~lllllllllltl~1;1;1~~1~1~11111~1!111~~~tl[11l1l1Illlf:l~l~lll~ll~l~l~l~llltl~l~Hml~l~l~~~~~~~ 
::::::;~ The specified bytes In SDR :~;~;~:3 
lllll~~l and general register R 1 are ~~jljl 
::::;:;:: gated to ALU. The ALU ::~::::: 

~ 
X Gate SDR Bits to A Bus (CF003) 

~l~lll~j ~;~~f~~J ~~et~~~~~~~~tion llllill 
;:;:;;:;~ in the Op register and stores :::::;~ 

~ 

Instruction Operation 

ACR Add 
AHR Add 

~------~~------__ DE975 
DF975 

L-______ ~--------~ DG975 

X TO + Tl Time Set I A-B Reg (CC007) 

,..-----__ liliiii DE002 
DF002 
DG002 

X TO + Tl Time Set I A-B Reg (CC007) 

DE002 
DF002 
DG002 

AR Add 
NCR And )II-----([DE008 
NHR 
NR 
CCR 

And 
And 
Compare 

DF008 
L..-__ .....-__ .....I DG008 

CHR 
CR 
XCR 
XHR 
XR 
LCR 
LCOR 
LHR 
LHOR 
LOR 
LR 
OCR 
OHR 
OR 
SCR 
SHR 

Compare 
Compare 
Xor 
Xor 
Xor 
A Reg Direct 
Shift Right 
A Reg Direct 
Shift Right 
Shift Right 
A Reg Direct 
Or 
Or 
Or 
Subtract 
Subtract 

C and Z 
Latches 

CZOOl 

X Set TAR (CS007) 

I 
SR Subtract 

See page 6-1001 ":: ~=~ ___ T_A..-R ________ ----J 

If Rl is gen. eral register 0 r"';::':: g~~~~ ~I ?~~~~~R to Y Bus 
(tAR) the result is also ..... :;:::.. DG971 
placed in TAR. A branch to W:" 
the address formed in regis- X Set SAR (CS007) 
ter a occurs. I 

,
DE971 
DF971 

~ ________ SA __ R ________ ~DG971 

,..-------I11III DE974 
Z Register DF974 

L--______ .-------~ DG975 

X Write LS (CC006) 

I 
... -------_ DE002 

General Register (Rl) DF002 
L..-________ ...J DG002 

'----- ----- -----
End of Instruction 

Note: See page 6-000 .for data flow 
bit card locations. 

o 

RR INSTRUCTION OPERATION 
(EXCEPT BALR) (PART 2) 

o o 

6-230 



BALR INSTRUCTION OPERATION 

Constants (+2) ---, 

X Force Constant 0002 
(CFOO1) 

DE975 
DF975 

'--___ --, _____ DG975 

X TO + Tl Time Set I A·B Reg (CCOO71 

DE975 
DF975 

TAR I DE971 
DF971 '__ _____ ..,.... _____ DG971 

I 
X 

~. 
X Gate Y Bus to I B Reg (CS004) 

X TO + T1 Time Set I A·B Reg (CCOO7) 

Gate TAR to Y Bus 
(CS004) 

.1 Set SAR 

IICSOO11 

DE002 ; 
DF002 SAR 

'-------,r------ DG975 ------,r------ DG002 

11A 

Instruction 

BLAR 

See page 6·100 

To Next 
Column 

o o 

Operation 

Add 

ALU 

DE008 
DF{)08 ...... ---r---- DG008 

X Write LS (CC006) 

I 

o (J 

TAR is incremented by 
two in ALU. This new 
address is placed in 
TAR and in the IAR. 

11 E ti me is necessary 
because of bridge 
storage characte!istics. 

() o () 

r---­
I 
I 
I 
I 
L-

X Set TAR (CS007) 

I 

o 

DE971 
DF971 
DG971 

o o 

DE971 
DF971 
DG971 

() 

11 B 

I 
11 F 

-f 
To Next 
Page 

o 

BALR mSTRUCTION OPERATION 

, '/' 

! Set Op Reg I (CS007) 

--J? Gate Memo,v Bvte to 
~ M Bus (CS005) 

I 

R Gate SAR to 

Op Register I 
'--________ .... DNOOl 

X A Bus (CS004) 

DE975 
DF975 

'--___ --, ______ DG975 '------r-----~ APOOl 

. DE975 
DF975 ------,r------ DG975 

o 

DEOas 
r------~ ,-----~ DF008 

tt·~.·'. Xljl 

Z Register 

I 

DG008 

DE974 
DF974 
DG974 

X Set DR 2 (CS007) 
I 

DE003 
DF003 

..... ___ --, ____ ..... DG003 

Display B I APOll 
'-_________ ..... AP012 

11 F ti me is necessary 
because of bridge 
storage characteristics. 

o 

DE002 
DF002 
DG002 

11'"'\. 
\lJ; 

X Set SDR Byte I (CS007) 

SDR I '__ ________ ---' DNOOl 

Instruction Operation 

BALR Compare 

See page 6·100. 

Note: See page 6-000 for data flow 
bit card locations. 

6-240 
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• o o o o o o o o o o 
From Preceding Page ---

IML~ 

r ~ ________ _ 
IBAL~ 

o o o o 

SAR DF971 
DG971 I 
DE971 

~------~I--------~ 
X Set LAR 
I (CS001) 

l1li-_______ DE002 

I DF002 
DG002 

LAR 

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

TAR I 
DE971 
DF971 
DG971 

~-------~I-------~ 

o 

11 D ~~~~~~~~ The address in TAR ~:~:~:~~ 

L~ 
X Gate TAR to Y Bus (CS004) 

12A 

X Set SAR (CS007) 

SAR I 
DE971 
DF971 
DG971 

~-----------------~ ---- ---- --- --- --- ----
BALR Only 

Instruction 

BALR 

See page 6-100. 

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

Operation 

B Reg Direct 

12E ti me is necessary 
because of bridge 
st2rage characteristics. 

l1li-------- DE002 
DF002 

io-------r-_____ ..J DG002 

X 

I 

..,.-----(';DE008 
DF008 
DG008 

, DE974 

1~ __ ~~~Z~R~e~,:~is~te~r _____ ~1 g~~~! 

DE002 
DF002 
DG002 

'X Gate Z Bus to M Bus (CSOO5) 

I 
X Set SDR Byte (CSOO7) 

I 

~ ______ SD_R ______ ....JI 0"001 

o o 

--- ---- -. --- ---- --- ---- --- --- ----- ---- ---- --
To Next Column 

o o o o o o o o o o 0 o o o 

BALR Only 

SAR I 
DE971 
DF971 
DG971 ~ ____ ~ ____ -J 

12B 

Instruction Operation 

BALR Compare 

See page 6-100 . 

Note: See page 6-000 for data flow 
bit card locations. 

To Next Page 

X Gate SAR to A Bus 
(CS004) 

DE975 
DF975 
DG975 

AP001 

X TO + Tl Time Set I A~B Reg (CC007) 

X TO + Tl Time Set I A-B Reg (CC007) 

X Gate Y Bus to B Reg 
I (CS004) 

,..-------- DE002 DF002 
~ ____ ~ _____ ~DG002 

11----_.-DE008 
DF008 
DG008 

,..-------IIIIIIIJ DE974 
DF974 
DG974 

X Set DR 2 (CS007) 

I 
... -------. DE003 

DF003 
DG003 

~-----T----~ 

X Gate Displ Reg 2 I to Ind. (CUOO1) 

I 
AP011 

Display B . AP012 

BAlR INSTRUCTION OPERATION (PART 2) 

o o 
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~, 
j 

/ C
~~ '. 

\ ': 
',~y 

~ 
~~ ,:) Il~ y 

From Preceding Page 

1------
BALR Only 12F time is necessary 

because of bridge storage 
characteristics . 

12F 

. -',-- --- --'--

12C 

To Next 
Column 

'0 

BALR Only 

Instruction 

BALR 

See page 6-100. 

o 

Operation 

B Reg Direct 

o 

• -

0 ', 
, , 

TAR 
fIII-------~ DE971 I DF971 

DG971 
~--------~-----~ 

X Gate TAR to Y Bus (CS004) 

I 
X Gate Y Bus to B Reg (CS004) 

I 
X TO + T1 Time Set A-B Reg (CC007) 
I 

... _______ l1li DE002 

")I-----tiD E008 
DF008 
DG008 

~--------' 

l1li ________ DE974 

I DF974 
DG974 Z Register 

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

X Write LS (CC006) 

I 
... -------_ DE002 

DF002 
DG002 

General Register (Rl ) 

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

o o o 

DF002 
DG002 

() () 0",; 
,> 

BALR Only 

Instruction Operation 

120 BALR A Reg Direct 

See page 6-100. 

'--- --- --- --- ----
End of 
Instruction 

{C" , I .y (} () o 

11 _________ DE971 

L SDR I g~~~~ 
I 

BAlR INSTRUCTION OPERATION 
(PART 3) 

X Gate SDR Bits to A Bus (CF003) 

~--------~------- DE975 
DF975 
DG975 

X TO + Tl Time Set I A-B Reg (CCOO]) 

jIII _______ ~ DE975 

DF975 
DG975 

"JI---__ ItIDE008 
DF008 
DG008 

l1li-----___ DE974 
DF974 
DG974 

X Set TAR (CS007) X Write LS (CCOOS) 

I I ... -------.-tIII DE002 
TAR DF002 

DG002 General Register liAR) I 
DE971 
DF971 
DG971 -----T""""I -----I 

X Gate TAR to Y Bus I (CS004) 

X Set SAR (CS007) 

I 

SAR 

(} o o o 

Note: See page 6-000 for data flow 
bit card locations. 

o o (} 
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• 000000000000 
REGISTER AND STORAGE (RS) INSTRUCTIONS 

o o o o o o o 

The CCU takes an 11 and an 12 machine cycle to execute the 'lnsert 
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 instruction must be 
odd-numbered, therefore the General Register = (2xR) +1. 

INSERT CHARACTER (lC) 

o 1-3 4 5-6 7 8 9-15 

f,-? ~I _B ....L.-I ~I_R ....L.-f _N ~O .&.-..-0 --..1 

The 16-bit (18 or 20-bit with extended addressing) base address in the 
general register specified by the B field is added to the displacement 
specified in the 0 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 0 (N==O) 
or byte 1 (N==l) 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 (IAR) is specified by B, a constant of 
X'0680' is used as the base address instead of the contents of 
register O. This permits direct addressing of the 128 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 

10 I B o R o 

The 16-bit (18 or 20-bit with extended addressing) 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 16-bits (18 or 20-bits with extended addressing) ot'the 
fullword at the effective storage address are loaded into the general register 
specified by the R field. (The high-order 12,14, or 16 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. 

In a 3705 without Extended Addressing, a 'load' instruction is 
decoded and executed as a 'load halfWord' instruction except 
that X '0780' is. used as the base address if .1 AR is specified by B. 

Note: If general register 0 (JAR lis specified by R, an uncondi­
tional branch to the address formed in register 0 occurs. The 'C' 
and 'z' latches are not changed. If general register 0 is specified by 
B, X'0780' 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'0780' without having to load a base register. 

LOAD HALFWORD (LH) 

o '-3 4 5-7 8 9-14 15 

10lBI01 Rio 1 0 I 

The 16-bit (18 or 20-bit with extended addressing) base address in the 
general register specified by the B field is added to the displacement 
specified by the 0 field. The displacement can be 0 to +63 halfwords. 
This addition forms an effective address that is used to address 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. 

With Extended Addressing, byte X of the register specified by R is 
set to zero during the load operation. 

The 'e' latch sets if bytes 0 and 1 of R do not equal O. 

The 'l' latch sets if bytes a 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-GRC 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 BSG-CRG register. For non-CRG 
operation, the loading of data into the BSC-CRG register serves no 
purpose. 

Note: If general register 0 (IAR) is specified by the R field, an 
UilC'Onditional branch to the address formed in register 0 occurs. 
The condition codes are not changed. If general register 0 is specified 
by B, X'0700' 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'0700' without having to load a base register. 

STORE (ST) 

o 1·3 4 5-7 8 9-13 14 15 

o I 1 I 0 

The 16-bit (18 or 20-bit with extended addressing) 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 16 bits (18 or 20 bits with extended address­
ing) of the fullword located at the effective address. The high~order 
14 bits (12 or 10 bits with extended addressing) are not affected. The 
low-order bit of the effective address is ignored since storage is 
addressed on halfword boundaries. 

Without Extended Addressing, bytes 0 and 1 of the register are 
stored into the low-order 16 bits of the fullword in storage, and the 
high-order 16 bits remain unchanged. 

The 'G'and 'l' latches are not changed. 

o o o o o o o o o o o 

In a 3705 without Extended Addressing, a 'store' instruction is 
decoded and executed as a 'store halfword' instruction except 
that X '0780' is used as the base address if IAR is specified by B. 

Note: ff general register 0 (fAR) is specified by B, X '0780' 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 '0780' with­
out having to load a base register. 

Special Case: A 'store' instruction must be located at storage loca­
tion 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 inter­
rupt occurs. During 11 A time of the store instruction, the gate 'Write 
LS' is blocked in order to perserve thelAR of program level 2. Dur­
ing 130 time of the instruction, the storage location X'0012' is forced 
onto the Indata Bus to address the next storage instruction. 

STOR E CHARACTE R (STC) 

o 1-3 4 5-6 7 8 9-15 

10 I B R N o 

The 16-bit (18 or 20-bit with extended addressing) base address in the 
general register specified by the B field is added to the displacement 
specified by the 0 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 specified by the 
R field is stored at the effective storage address. R must be an odd regis­
ter. 

The 'G' and 'Z' latches are not changed. 

Note: If general register 0 (tAR) is specified by B, X '0680' is used 
as the base address instead of the contents of register O. This permits 
direct addressing of the 128 bytes starting at address X'0680' with­
out having to load a base register. 

STORE HALFWORD (STH) 

a 1-3 4 5-7 8 9-1415 

10lBI 0 IRll1 0 1 1 1 

The 16-bit (18 or 20-bit wi,th extended addressing) base address in the 
general register designated by the B field is added to the displacement 

. specified by the 0 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 'e'and 'z' latches are not changed. 

Note: If general register 0 (JAR) is specified by B, X'OlOO' is used 
as the base address instead of the contents of register O. This permits 
direct addressing of the 64 halfwords starting at address X'0700' 
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. 

o 

REGISTER AND STORAGE (RS) 
INSTRUCTIONS 

o o 
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Ie AND LH INSTRUCTION OPERATION 

--- --c--

Constants (+2) -, 

X 

DE975 
DF975 

'-___ .....,_---..... DG975 

X TO + T1 Time Set I A-B Reg (CC007) 

DE975 
DF975 

TAR I DE971 
DF971 

'-___ --, _____ .... DG971 

I 
X , 

DE002 
DF002 

Gate TAR to Y Bus 
(CS004) 

1 Set SAR 

I'CSOO7J 

SAR 
DE971 
DF971 ..... -----r----... DG975 ~-----'r----- DGOO2 ..... -----r----..... DG971 

11A 

Instruction 

IC,LH Add 

See page 6-100 

DEooa 
DFOOa 

.... __ ..,... __ ... DG008 

DE974 
DF974 ..... ___ --,,--____ DG974 

r---­
I 
I 
I 
1 
L-

X Write LS (CC006) X Set TAR (CS007) 

I I 

Gene", Reglsrer (li~[ ilL _____ T_A_R ____ _ 

DE971 
DF971 
DG971 

I 
I1E ,-

To Ne)(t 
Column 

o o o 

TAR is incremented by 
two in AlU. This new 
address is placed in 
TAR and in the IAR. 

11 E time is necessary 
because of bridge 
storage characteristics. 

o 10 o 0,', " o o o o 

11B 

I 
11 F -, 

() 

to Next 
Page 

IC AND lH JNSTRUCTION 
OPERATION 

~ 
~:~:~:~:~: DRESS/DATA switches are compared. ;j:j:j:~:~ 

:I~I~I~I~: J:~~~~~~~~ ;~~:s~~~~~~! :11111111 
I 

-.J? Gate Memory Byte to ! M Bus (CS005) 

~ Set SDR Byte I (CS007) :::~:::; conditions are met. (See LOADI ;:::::::::; 
~j~~jj~! STORE COMPARE switch on 1-060.) j~!~~jjjj 

iiiiii~j~~~~i~i~~j~i~~~~~~~~~~~~~~~~~~t~j~~j~~~;~t;j;j~i;~;j;~;~;~~j~~m~MM;j;j;~;jij;j;jij;jMijijmjjjij;jjjiii!!!!!!!! 

X Set Op Reg I (CS007) 

R Gate SAR to 

Op Register I 
1.... __________ DNOOl 

X A Bus (CS004) 

DE975 
DF975 

~ ______ ~------_DG975 I....----r-----...... AP001 

DE975 
DF975 

DE002 
DF002 

..... ____ ~----- DG975 ..... -------r---------.. DG002 

(("}\ 
'I', " '-I 

r----------~ ~-------__ DEOOa 
DFOOa 
DGOOa 

Z Register I DE974 
DF974 

'-____ .....,,-_____ ..... DG974 

X Set DR 2 (CS007) 
I 

DE003 
DF003 

L-___ --, _____ ..... DGOO3 

Display B I AP011 
L-_______________ ~_ AP012 

11 F time is necessary 
because of bridge 
storage characteristics. 

o o (} 

SDR I L-__________ -" DNOOl 

Instruction Operation 

IC,LH Compare 

See page 6-100. 

Note: See page 6-000 for data flow 
bit card locations. 

o o 

6-290 

(~, 
\, "I I ,JI 



• o o o o o o o o o o o o 000 

From Preceding Page 

1,c.nd~ 
I 

DE971 
SAR DF971 

~--------r-------~ DG971 I 
X' Set LAR (CS001) 
I 

110 

LAR I 
DE002 
DF002 
DG002 

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

IC and LH Only 

SDR jONOOl 

~ r-_____ xL.I_~_~_!_e(_~_~_~_o_~ ..... :" :E:,5 
... --_----_ DE002 

i:~:~;~i by the ALU. The result is ~W DF975 

1ililili i~!e~e~~ ~t~~::~~~r~~~~ f~S Ii!~ DG975 

DF002 
DG002 

::=;=;=; general register 0 (jAR) is B :~=~=~ TO + T1 Time Set 

l~ .~· ...... I.A.-.B.R.e.g.(.c.c.o;.~~~ TO + T1 Time Set I A-B Reg (CC007) 

Instruction 

Ie 
LH 

See page 6-100. 

DG975 
~------T-~----~ 

Operation 

Add 
Add 

~""""~DEOOO 
DF008 

~-----r-----...J OG008 

I.

OE974 
Z Register DF974 

~ ______ ~~ ____ ~~ OG974 

I 
Set TAR 

,'(CS007) 

TAR 

DE971 
DF971 
OG971 

X Gate TAR to Y Bus (CS004) 
I 
X . Set SAR (CS007) 

... -------- DE971 
DF971 
OG971 

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

DE002 
DF002 
DG002 

To Next Column 

o o o 

12A 

.. 
12E 

o o o o 

IC and LH Only 

p-

Instruction 

IC 
LH 

Storage 

To next 
page. 

Operation 

Cross 
B Reg Direct 

See page 6-100. 

o o o o o o o 

fIII-------.. DE002 
DF002 

L...-______ --, __ -.-___ -I DG002 

TO + T1 Time Set I A~BH •• (CCOO71 

~-----('DE008 
DFOO8 

~ ____ ~ ____ ~ DG008 

.1 ... _____ z_R_e..,g_is_te_r ___ ..... 1 gmi 
X Gate Z Bus to M 
I Bus (CS005) 

X Set SOR Byte 
I (CS007) 

L...-_______ S_D_R _______ ~l ONOOl 

12E time is necessary 
because of bridge 
storage characteristics. 

DE002 
DF002 
DG002 

o 00 o 

+ ---- '._--' ----- ---- --- ---
To Next Page· 

Note: See page 6-000 for data flow 
bit card locations. 

IC AND LH INSTRUCTION 
OPERATiON (PART 2) 6-300 



"-.", 

From Preceding Page --- --- ---

12B 

IC and LH Only 

From 
preceding page 

cy 
X Gate Mem Byte to I M Bus (CSOO5) 

X Set SDR Byte I (CSOO7) 

DNOO1 

Instruction 

IC 
LH 

See page 6-100. 

Note: If SAR bit 1.7 is on, set SDR 
byte 1 (Condition Set SDR Byte 1, 
CS002).IfSAR bit 1.7 is off, set SDR 
byte 0 (Condition Set SDR Byte 0, 
CS002). 

To Next Column 

~ I ' 
\~)/ o () () o 

_----_-__ ,{lE971 
DF971 

,OG971 SAR 

X 

,...--""----"--"""'---, DE97S" ,...;----:-------..., 

Operation 

Compare 
Compare 

o c 

DF975 
DG975 

X TO + T1 Time Set I A-a Reg !Ceo07l 

APOOl 

X TO + T1 Time Set I A-B Reg (CC007) 

X Gate Y Bus to I B Reg (CS004) 

... _______ -. DEOO2 

Z Register 

o EOOS 
DF008 
DGOO8 

I
DE974 
DF974 
DG974 

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

X Set DR 2 (CS007) 

I 
... -------.. DE003 

DF003 
DG003 

X 

r-------L----...., AP011 

O"i 

" 

#1'i 
\{_JI 

AP012 

(} 

DF002 
DG002 

(~ 
.f 

n 
\t) 

---_._._--_ ... ------------------

IC and LH Only 

12C 
Instruction 

IC 

LH 

See page 6-100. 

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

~ 

12F time is necessary 
because of bridge 
storage characteristics. 

X Gate SDR Bits to 
A Bus (CFOO3) 

r-------"-------..., DE975 
DF975 
DG975 

X TO + T1 Time Set I A-B Reg (CC007) 

.. _____ --~ DE975 
DF975 
DG975 

Operation 

A Reg Direct 
or Cross 
A Reg Direct 

ALU 

~ .......... -rDEOOO 
o F008 
DGOOS 

... 
____ c_a_n_dz _____ 1 ezoo, Latches . 

Z Register 

I 

DE974 
DF974 
DG974 

X Write LS (CC006) 

I ... --------.DE002 
General Register (R) DF002 

DG002 

lC AND LH INSTRUCTION 
OPERATION (PART 3) 

---- --- - --- --- --- --- --- ---- --- ---- --- ---
To Next Page 

Note: See page 6-000 for data flow 
bit card locations. 

('~ 

I~.) 01',. 
I, 0.'" .. J o /1('l'1 

~,.~ o If, "".' , \(J/ 
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eo o o o o 
From Preceding Page 

IC and LH Oniy 

Instruction Operation 

IC 8 Reg Direct 
LH 8 Reg Direct 

See page 6-100. 
120 

End of Instruction 

o o o o o 

X TO + T1 Time Set I A-8 Reg ~CC007) 

DE002 
DF002 

~--------r-------~ DG002 

)I-----DE008 
OF008 
OG008 

,
OE974 

Z Register DF974 
L-________ ~------~ DG974 

I 
X Set TAR ~CS007) 

I 

I
OE971 

TAR DF971 
L.--------r----------J OG971 

I X Gate TAR to Y 8us I (CS004) 

X Set SAR (eS007) 

I 
SAR 

Note: See page 6-000 for data flow 
bit card locations. 

o o o 00 o o o 00 
"----~-~ "--~"---

o o o o o o 000 o 000 

IC AND LH INSTRUCTION 
OPERATION (PART 4) 6-320 
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• o o o o o o o o 
STC INSTRUCTION OPERATION 

Constants (+2) ----, 

X Force Constant 0002 
(CF001) 

DE975 
DF975 

----...... ----....1 DG975 

X TO + Tl Time Set I A-B Reg (CC007) 

DE975 
DF975 

o 000 o o o 

TAR I DE971 
DF971 

~--------r--------...I DG971 I 
X 

• X Gate Y Bus to I B Reg (CSOO4) 

X TO + Tl Time Set I A-B Reg (CCOO7) 

DE002 
DFOO2 

Gate. TAR to Y Bus 
(CS004) 

! Set SAR 

IICSOO7J 

SAR 

o 

DE971 
DF971 

~ ___ --.~----' DG975 ____ -..,. ____ ....1 DGOO2 ~ _____ p-____ ~ DG971 

11A 

Instruction 

STC 

See page 6-100 

Operation 

Add 

AlU 

DEooa 
DFOOa _____ --....1 DG008 

DE974 
DF974 

r---­
I 
I 
I 
I 
1..-

_______ --.~ ______ ......J DG974 

X Write LS (CC006) X Set TAR ICS007) 

I I 

Ge"".' R~i"e, lIi5~jl .. ----------...1 TAR 
DE971 
DF971 
DG971 

I 
11E ,-

To Next 
Column 

TAR is incremented by 
two in AlU. This new 
address is placed in 
TAR and in the IAR. 

11 E time is necessary 
because of bridge 
storage characteristics. 

o o 0000 00 o o o 0 o o 000 

11 B 

I 
11 F 

-~ 
To Next 
Page 

ill'I'lrl~l~~!~l~~!~!ljl;~jlj~~~jl!~~j~!~:~~~!~~~~~!j~~ljiji~1111@iM~lilil!l1l 
:::;:;}:: addressed by SAR is loaded in the ::j:j:j:;: 

[~~~~~ ~cfct;:;~:!ern a~t~ a~~~~ ~~e AD- :11~11~1 
:j;~:j:j:: DRESS/DATA switches are compared :jj~jj~~ 
:lllll~l: The ADD~ESS COMPARE light . @ll~@ I 

~ Gate Memo,y Byt. to 
~ M Bus (CS005) 

I 
::;:::~:: comes on If the address compare :::;:;:;:;. 
1:1:1~jj: conditions are met. (See LOAD/ :j1j1jj111 
~j1~1:1: STORE COMPARE switch on 1'{)60 ) ::1:j:j:1:: 
1~1I1~1~1~;jmmj;Mj@;j;j;1~W1;1W1m;j;j;jjj;j;j;jjj~jj;j;j;~1;1~jjjj~~1j~~~Mjj;jjjjjj1jj;j~ij;j;jjij~1~ljl~l 

X Set Op Reg I (CS007) 

R G.teSARto 

Op Register I ___________ ..J DN001 

X A Bus (CS004) 

DE975 
DF975 

..... ___ ......,~ ___ -' DG975 ----"""'T'----...1 APOOl 

DE975 
DF975 

~ ___ ...... _______ ~DG975 

,--______ , ___________ 0 Eooa 
DF008 
DG008 

I DE974 
Z Register DF974 

I DG974 

X Set DR 2 (CS007) 
I 

DE003 
DF003 

..... __ ~~ ____ ....I DG003 

Gate Displ Reg 2 
to Ind. (CU001) 

X 
I 

Display B I AP011 
~ ________ ..J.AP012 

11 F ti me is necessary 
because of bridge 
storage characteristics. 

DE002 
DF002 
DG002 

X Set SDR Byte I ICS007) 

SDR I '--__________ ..J DN001 

To next 
page. 

Instruction 

STC 

See page 6-1 00. 

Operation 

Compare 

Note: See page 6-000 for data flow 
bit card locations. 

STC INSTRUCTION OPERATION 6-330 



/f~)\ '~" ~)\ I 

'-l.._J- \;J.. ,,' 

From Preceding Page --- --- --- --- --- ---
I~IY 

11C ~ 

1 ______ . _ 
... -------11 DE971 I DF971 

. DG971 
~------~I ------~ 

X Set LAR (CS001) 

I 

SAR 

...-_______ ~ DE002 

I DFOO2 
~ ____ L_A_R _____ ~ DG002 

STC Only From Preceding Page 

~ 7 
:::::::::: storage address. If general 0 :::::f:f: 

1~;J 
X Gate SDR Bits to A 

Bus (CF003) 

A Register 

11D 

Instruction Operation 

STC Add 

See page 6-100. 

To Next Column 

1')' O. ('J t1"""\ ;(~'" /(~ 
!, ) I,' _pi \~_.:Y '\y '.,,-.-y ~~;v 

DE975 
DF975 
DG975 

________ .. DE002 

DF002 
DG002 

Z Register 

~ Set TAR 
I (CS007) 

TAR 

I 

X TO + T1 Time Set I A-B Reg (CC007) 

B Register 

DE974 
DF974 
DG974 

DE971 
DF971 
DG971 

DE002 
DF002 
DG002 

X Gate TAR to Y Bus (CSOQ4) 
I 

X Set SAR (CS007) 

DE971 
DF971 
DG971 

.t('" L1l""1\ ;(",\, /f~· f~ rf"'l ~ .J/ ''tJ/ ~ y' ly , _.Jv' "'-.Y 

STC Only 

12A 

Instruction 

STC 

See page 6-100. 

To Next Page 

t'f~l\ C t)\ 0 (~ \~j/ '-l,y 

Storage 

To next 
page 

Operation 

Cross 

!DI 
.,fo" 

r!~~ 
_/ 

STC INSTRUCTION OPERATION 
(PART 2) 

... _______ liliiii DE002 

DF002 
DG002 

X TO + T1 Time Set I A-B Reg (CC007) 

...-_______ 111 DE002 

B Register 

ALU '1I-----II(D E008 

Z Register 

I 

DF008 
DG008 

DE974 
DF974 
DG974 

X Gate Z Bus to M 
I Bus (CS005) 

X 

I 
Set SDR Byte 
(CS007) 

'--_______ S_D_R _____ ..... I DNOO1 

12E time is necessary 
because of bridge 
storage characteristics. 

DF002 
DG002 

Note: See page 6-000 for data flow 
bit card locations. 

0: {} ('4,,\ I!) :~"I '0 \ ,J \( .. Y '" --)/ .. ¥' ~ .. Y· 
~("" O. 
:~jj '(,.~ 

6-340 
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• 0 o o o o o 0000000 o o o o 
From Preceding Page 

12B 

STC Onlv 

!!'1'!1111!~!~~:!~!~~~!:!~1!1;1~~~~!:::~:;:1::1~1;!:;!!!~;~:!~lI!!~!~!I!I'I'11 
::::;;:;:: that IS not specified by the B ;:;:;::;:: 
~:~:~:~:~: field is placed in the same byte of :::::::;:; 

From 
Preceding Page 

~ Gote Mem Byte to I M Bus (CS005) 

X Set SDR Byte (CSOO7) 

I 

SDR 
l-------r-------' DNOOl 

Storage 

To Next Column 

SAR 

Gate SAR to A 
Bus (eS004) 

DE971 
DF971 
DG971 

DE975 
DF975 
DG975 

APOOl 

X TO + Tl Time Set I A-B Reg (eC007) 

TO + T1 Time Set I A-B Reg (CC007) 

X Gate Y Bus to B I Reg (CS004) 

,. _______ ~ DE002 

DF002 
DG002 

Operation 

DEooa 
DFOOa STC B Reg Direct 

Z Register 

I 

DGOOa 
See page 6-100. 

DE974 
DF974 
DG974 

X Set DR2 (CS007) 

I 
• _______ • DE003 

Display Register 2 
DF003 
DG003 

l Gate Displ Reg 2 to 
l'nd (CU001) 

I APOll 
Display B " AP012 

o 0000 o o o 

• 
12F 

~ 
12C 

~-

12D 

End of 
Instruction 

No Action 

STC Only 

Instruction 

STH 

See page 6-100. 

12F time is necessary 
because of bridge 
storage characteristics. 

Operation 

B Reg Direct 

Note: See page 6-000 for data flow 
bit card locations. 

o o o o o 000 

General Register (tAR) 

DE002 
DF002 
DG002 

I 
X 

I 
TO + T1 Time Set 
A-B Reg (CC007) 

ALU 

Z Register 

B Register 

DE974 
DF974 
DG974 

.-_______ -. DE971 

DF971 
DG971 TAR 

I 

DE002 
DF002 
DG002 

X Gate TAR to Y Bus (CS004) 
I 

X Set SAR (CS007) 

... ________ -. DE971 

I DF971 
SAR " DG971 

STC INSTRUCTION OPERATION 
(PART 3) 6-350 



STH INSTRUCTION OPERATION 

~~*~;~~~j~~j~*~~j~~~~~l~J.~l~~l~~lll~~l~l~~ll~lll~l~l~l~l~~lW~l~llll~ll~llll 
:::~*~ TAR IS I ncremented by 2. :::::~~: 
:@l This new address is used :jH~l 
~~::: in the next instruction cycle. :;:::;:;:; 

:~1il1~~1~j1ji~M~j11!,~@~~~~1w.111@;1~~~@~1@~l1l@i11~~~~~~i~i~~~i~ 
TAR 

Constants (+2) ---, 

X 

I DE971. 
DF971 _____ ......,1...-___ ...... DG971 

X Gate TAR to Y Bus 

11A 

DE975 
DF975 

L...-------t,...----..... DG975 

X TO + T1 Time Set I A-B Reg (CC007) 

DE975 
DF975 

____ .....,,...-___ ...... DG975 

ALU 

Instruction Operation 

~ (CSOO4) 

Gate Y Bus to I B Reg (CS004) 

X TO + T1 Time Set I A-B Reg (CCOO7) 

DE002 
DF002 '--___ -.,. ____ .... DGOO2 

DEOOS 
DFOOS 

r---­
I 
I 
I 
I 
L-

STH Add 
'__ ____ --..... OGOOS 

See page 6-100 

To Next 
Column 

0_'1 
I :' 

DE974 
DF974 

L... _____ -----' DG974 

X Write LS (CC006) X Set TAR (CS007) 

I I 

G."".I R~"t" "i~~,I .. _____ T_A_R ____ ~ 

o () 

TAR is incremented by 
two in ALU. This new 
address is placed in 
TAR and in the IAR. 

11 E time is necessary 
because of bridge 
storage characteristics. 

0 .. 1' 
" 

DE971 
DF971 
DG971 

I 
X Set SAR 

IICSOO7J 

SAR 

(0" ./ .. .)./ 

DE971 
DF971 
DG971 

118 

I 
11 F 

-f 
To Next 
Page 

STH INSTRUCTION OPERATION 

~ :::::::;:; DR ESS!DATA sWitches are compared. ;:;:::::;: 
:llllllllj The ADDRESS COMPARE light ~lMl I 

-J? Got. Memo,v Bvte to 
~ M Bus (CS005) 

I 
:jll111l1i com~s .on if the address compare :Ulll1j 
~:;::::: conditions are met. (See LOAD! :::::::::; 
lll*~li STORE COMPARE switch on 1-060.1 ~llljljf 
j!1f:~i~~j!jjj~jjllljjljjljlj~jjjjjl~j~jjj~*jljjjjjlmif;j;jjl~jlij;j;l~j~j!j~g~~jjj~;lg!j!jf;~M~j~j~~~j~;~j~j~M~~~l~ll~l~ 

X Set Op Reg I (CS007) 

R Got. SAR to 

Op Register I 
'--________ ..... DNOOl 

X A Bus (CS004) 

DE975 
DF975 

L...-------t,...----..... DG975 
____ ....... ____ ...1 APOOl 

DE975 
DF975 

DE002 
DF002 

'__ ___ ......,...-___ ...... DG975 ~ ______ ....,. _______ ~ DG002 

~ ______ ~ DEOOS 
DFOOB 
DGOOS 

Z Register DF974 I DE9. 74 
_____ ..,. ____ ..1 DG9i4 

I 
X Set DR 2 (CS007) 
I 

DE003 
DF003 

----~r__---...... DG003 

Display B I AP011 
~ ________________ ~_ AP012 

11 F time is necessary 
because of bridge 
storage characteristics. 

X Set SDR Byte I (CS007) 

SDR I _____ ~--_ ..... DNOOl 

Cb ... 
To next 
page. 

I nstructi on 

STH 

See page 6-100. 

Operation 

Compare 

Note: See page 6-000 for data flow 
bit card locations. 

()) 0:·; , ,. C·:) j 

,f-~ 
'\,.y' o 1

0' 
\ " 

/f("~\ 
'l)lv' o 
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• o o o o o 
From Preceding Page 

• STH Only 

11C 

~ 
STH Only 

110 

To Next Column 

o 000000000 o 

I nstructi on Operation 

STH Add 

S~e page 6-1 00. 

&,u,. 

No Action 

From Preceding Page 

7 Gat, SDR B;u to A 
Bus (CF003) 

DE002 
DF002 

DE975 
DF975 
DG975 

~ ________ ~ ________ ~ DG002 

x 

I 
TO + T1 Time Set 
A-B Reg (CCOO}) x 

I 
TO + T1 Time Set 
A-B Reg (CC007) 

DE002 
DF002 

~ ______ ~~ ______ ~DG002 

ALU 

DF008 
DG008 

I DE974 
Z Register DF974 

~ ________ ~ ________ ~ OG974 

I Set TAR I . (CS007) 

I DE971 
TAR OF971 

~ ________ ~ ________ ~ DG971 

l Gate TAR to Y Bus I (CS004) 

DE971 
OF971 
DG971 

o o 0000000 o 000 o 000 

STH Only 

12A p- Storage 

To next 
page 

Instruction Operation 

8TH B Reg Direct 

See page 6-1 00 . 

Note: See page 6-000 for data flow 
bit card locations. 

I 
12E 

! -----
To Next Page 

3705-1 Only 
12E time is necessary 
because of bridge 
storage characteristics. 

General Registe'r (R) 

DE002 
OF002 
DG002 

I TO + Tl Time Set 
X A-B Reg (CC007) 

I 
B Register 

"JI _____ ..-DE008 

DF008 
DG008 

DE974 ... _______ • DF974 

~ __________________ ~I DG974 _ Z Register • 

I Gate Z Bus to M 
X Bus (CC005) 

SDR 

Set SOR Byte 
(CS007) 

ONOOl 

DE002 
DF002 
DG002 

STH INSTRUCTION OPERATION 
(PART 2) 6-370 



i',\ ,4') t~ 
't, '\il .Jr 

From Preceding Page 

STH Only 

The data in SOR (from 
general register R) is 
stored in the storage 
location addressed by 
the effective address. 

::::~:~: address compare conditions ;::::::: 

1~~~f~::l:J 
From 

Preceding Page 

~ 
X Gate Mem Byte I to M Bus (CS005) 

... _______ ~DE971 

SAR 

X Gate SAR to 

DF971 
DG971 

A Bus (CS004) ,. ________ OE975 

DF975 
OG975 

AP001 

X 

I Gate Y Bus to 
X 

X Set SDR Byte (CS0071 X TO + Tl Time Set I A-B Reg (CS007) I 
B Reg (CS004) 

To Next Column 

tC"~1 0 Lt f) iO ,f"" !~~~\ tf"'l, 
'l.;v '0' \t,dV ',( -' 

~-------IIIJ OE974 IDF974 
_ OG974 

~--I'--------' 

X Set DR2 (CS007) 

I 
• _______ .OE003 

OF003 
OG003 

OJ 

X Gate Oispl Reg 2 to 
Ind (CUOO.1) 

I 

I APOll 
Display B . AP012 

,0 r"r" {)' \ I I j , ~\..-;j " / 

DE002 
OFOO2 
DG002 

i,(1\ 
'~,,)) 

t~ \U/ 

---- ---iJ ;'iJ~6~i;!1 STH Only 

J2C 
No Action 

3TH Only 

12D 

End of Instruction 

Instruction Operation 

STH B Reg Di reet 

See page 6-1 00. 

Note: See page 6-000 for data flow 
bit card locations. 

12F time is necessary 
because of bridge 
storage characteristics. 

STH INSTRUCTION OPERATION 
(PART 3) 

... --------.. DE002 OF002 
'--____ .,.-___ --' DG002 

X 

I 
TO + T1 Time Set 
A-B Reg (CC007) 

... _______ II1II DE002 

B Register 

ALU 

DF002 
OG002 

1-.......... ~DE008 
DF008 
DG008 

~ _______ .. DE974 

Z-Register 
DF974 
OG974 

JIII--------.. OE971 

I DF971 
TAR . DG971 

'---------~I--------~ 

X Gate TAR to Y Bus (CS004) 

I 
X 

I 
Set SAR (CS007) 

SAR I 
DE971 
DF971 

'--_________ --' DG971 

(fl ,,0, ,0 () ,(")" 0 {) n (0 ~C) {") 0) \0 0, I,,', 
'~_,Jv' ~ __ ,:J \\.-, ' ,--,,"' ~ "/ \I, }' 'V \ ,,j \'.1 ' 

-~~~ .. -

6-380 
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.00000 o 0000000000000000000 o 000 o 00 o 
LOAD INSTRUCTION OPERATION 

11A 

Constants (+2) ---, 

X Force Constant 0002 
~CFOOl ) 

DE975 
DF975 ...... ----T----.... DG975 

X TO + Tl Time Set I A-8 Reg (CC007) 

DE975 
DF975 

----......,..----- DG975 

Instruction ALU 
Operation 

ALU 

Note: On machines without extended addressing, 
the line 'Byte X Tie Up' (CD003) forces the machine 
to decode a Load Halfword instruction. 

TAR I DE971 
DF971 

____ ......"..-___ ...... DG971 

X Gate TAR to Y Bus 
• (CS004) 

X Gate Y Bus to I B Reg (CSOO4) 

X TO + Tl Time Set I A-B Reg (CCOO7) 

DE002 
DFOO2 

! Set SAR 

IICSOO7) 

SAR 
...... ___ --, ____ .... DGOO2 

DE008 
DF008 

r---­
I 
I 
I 
I 

Load Add 
'--___ ----' DG008 

See page 6-1 00 

X Write LS (CC006) 

I 

DE974 
DF974 
DG974 

X Set TAR (CS007) 

I 

Gene",1 Reg'''e, "::~02,1 .. _____ T_A_R ____ .... g~i~~ 
DF002 .· ... ·: ... ~x· 

D G002 .::::t~~~Iir 

DE971 
DF971 
DG971 

11B 

I 
11 F 

I 

TAR is incremented by 
two in ALU. This new 
address is placed in 
TAR and in the I AR. ----* 

11 E 3705·1 Only ,-
To Next 
Column 

11 E ti me is necessa ry 
because of bridge 
storage characteristics. 

To Next 
Page 

Illr~~~!:~~~;~~!1!~;1:~!~~~:~1!!~{~~~1;1~111~i1~1~~~11IIIII 
::::*::: addressed by SAR IS loaded In the :::~::::: 
:;:;~~ Op register and in SDR. The ~:~;:~;: 
@ill; addresses in SAR and in the AD- ~~~~11 
:~~:~~i:~ DRESS/DATA switches are compared. ~~:i:~:~: 
~;l~~li The ADDRESS COMPARE light ~;11~;1;1 I 

,.;p Gate Memo,y Byte to ! M Bus (CS005) 

I 
'l~~l11~ ~~~~~i~~~fa::~!~(~e c~~~~i :~l~ll~ 
:~~1!1: STORE COMPARE switch on 1-060.) :!:1:;:1:j 

1~111~1111111;1111111111@1111111Ml11~Ml~~~11ljl1~11~lilMl~il~@lil~~1@@mlil~~lililili~~11i11l 

X Set Op Reg I (CS007) 

R Gate SAR to 

Op Register I _________ ..1 DNOOl 

X A Bus (CS004) 

DE975 
DF975 

.... ___ ..... ..-___ ...... DG975 ----"""'T'----.... APOOl 

DE975 
DF975 

~ ___ ...... ..-___ .-I DG975 

,-------. DE008 

Z Register 

I 

DF008 
DG008 

DE974· 
DF974 
DG974 

X Set DR 2 (CS007) 
I 

DE003 
DF003 

...... ___ ..... ..-___ ...... DG003 

Display B I AP011 
~ ________ ..I_AP012 

11 F time is necessary 
because of bridge 
storage characteristics. 

DE002 
DF002 
DG002 

X Set SDR Byte I (CSO07) 

SDR I _________ --1 DNOOl 

Instruction 

Load 

See page 6-100. 

ALU 
Operation 

Compare 

Note: See page 6-000 for data flow 
bit card locations. 

LOAD INSTRUCTION OPERATION 6-390 



'\ ~) f~ , 
)' 

From Preceding Page 

1-- Load Only 

~ 11C 

Load Only 

The D field (now in SORI is 
added to general register B 
by A.LU. The result is gated to 
TAR and is used as the hext 
storage address. If general 
register 0 (I AR) is specified 
by the Bfield, a constant 
is used as the base address. 
(See the description of this 
instruction. ) 

'--_______ S....,DrR _____ -J1 DNOOl 

I 
X Gate SDR Bits to A 

Bus (CF003) 
~------~------~DE975 

DF975 
DG975 

X TO + T1 Time Set I A-B Reg (CCOD7) 

... ________ ~ DE975 

I DF975 
DG975 A Register 

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

SAR I 
DE971 
DF971 
DG971 

~--------~I--------~ 
X Set LAR (CS001 ) 
I JIII-------111111 DE002 

I DF002 
LAR DG002 

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

~ ________ ~ DE002 

DF002 
DG002 

X TO + T1 Time Set I A-B Reg (CC007) 

JIII-------. DE002 DF002 
DG002 

Instruction 0 peration 

110 
Load Add 

See Page 6-100. 

To Next Column 

... ________ • DE974 

I 
DF974 

. DG974 Z Register 

~-----'I~-----

X Set TAR I (CS007) 

~---_____ DE971 

I DF971 
. DG971 

TAR 
~ ______ ~I ________ -J 

X Gate TAR to Y Bus (CS004) 

I 
X 
I 

Set SAR (CSa07) 

... ________ .DE971 

DF971 
DG971 

r} 14'"1 in, ·(l 1("",\ in,: "n\ .0, i(~ !,,'I '0') I,:!~h, (~ 
~- ' 

) I , c·: \~_~f) 'I r) 'J' u/ 
""" 

\L.-.:/ '-./ \'-.JIV ",0' ,1',1 '''...,Y' ,-y _ J-

1-- L~:;;OnIY --

12A ~ 

Load Only 

LOAD INSTRUCTION OPERATION 
(PART 21 

(7)- -- -.J Storage r Byte J ... __________ ~ 

;=0 

f? 
X Gate SAR To A Bus 

(CS004) 
APOOl 

r-------~--------~ D E975 

128 

To Next Page 

;()., ,~1"} 
v' I-.j,. , 

r1 
X Gate Mem Byte to M Bus (CS005) 
I 
X Set SDR Byte I (CS007) 

_________ S_D_R ________ ~IDNOOl 

Note: See page 6-000 for data flow 
bit card locations. 

,,(~\ (1) '0" 10 \~/ 
f,. 'o" 

'\. V 
lei 

I..,..y' 

OF975 
DG975 

X TO + Tl Time Set .' I A-B Reg (CC007) 

DE975 
DF975 
DG975 

X TO + Tl Time Set I A-B Reg (CC007) 

X Gate Y Bus to B I Reg (CS004) 

... _______ ~ DE002 

DF002 
DG002 

_-----(DE008 Instruction Operation 

c 

DF008 

------r---..... DG008 ST 

See Page 6-100. 
,.. ________ l1li DE974 

I DF974 
DG974 Z Register 

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

X Set DR 2 (CS007) 

I JIII-------_ DE003 
Display Register 2 DF003 

--------r-------~ DG003 

X Gate Displ Reg 2 
to Ind. (CU001) 

APOll 
Display 8 AP012 

tn" !l' (0) (A: 
~J/ "0/ '-..J' 

~r:II'\ 
'\: ,) 

",~--,j.J 

Add 

(1 0 

6-400 
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.0000000000000000000000000 0000 () 000 

From Preceding Page • 12F 3705-1 Only 

+-• 12C Load Only 

+ 
Load Only 

120 

To Next Column 

Load Only 

No Action 

12F time is necessary 
because of bridge 
storage characteristics. 

Constant (+2) --, 
X Force Constant 

• _______ .. DE971 

Instruction Operation 

Load Add 

See page 6-100. 

0002 (C F001 ) 
DE975 
DF975 
DG975 

I DF971 
TAR . DG971 

I 
X Gate TAR to Y Bus (CS004) 
I 

X TO + T1 Time Set I A-B Reg (Ceo07) 
X Gate Y Bus to B Reg (CS004) 

~ TO + Tl Time Set 
I A-B Reg (CC007) 

.-_______ .. DE002 

... ________ • DE974 

I 
DF974 

. DG974 
L---------------------~I-----Se-t-T-A-R-----~ 

Z Register 

X 
I (CS007) 

I 
DE971 

TAR DF971 
L----------------__ r-----------------~ D G 971 

I 
X Gate TAR to Y Bus (CS004) 

I 
X Set SAR (CS007) 

I .--------II1II DE971 
DF971 
DG971 

L-. _________ ~---------~ 

DF002 
DG002 

I Load OO-'Y -

13A~ 
1 __ 

p--~L. ____ S_t_o_ra_g_e ___ .....,j 

Bytes 0 and 1 

• 13E Load Only 13E time is necessary 
because of bridge 
storage characteristics. + 

Load Only 

138 

To Next Page 

,Jl? Gate SAR To ABu, 
(CS004) 

DE975 
DF975 

L.... _______________ ~--------------------~DG975 
L.... _______________ --. ____________________ --I A POD 1 

iate Mem Byte to M Bu, I (CS005) 

X Set SDR Byte (eS007) 

I 

SDR 

DN001 

Note: See page 6-000 for data flow 
bit card locations. 

X TO + Tl Time Set I A-B Reg (CC007) 

X TO + T1 Time Set I A-B Reg (CC007) 

X Gate Y Bus to B 
I Reg (CS004) 

~-------... DE002 DF002 
DG002 

Instruction Operation 

DE008 
L.-__ -.-__ .....J D F008 Load Compare 

DG008 

.. _______ IIIIII! DE974 

I DF974 
. DG974 

Z Register 
L.... ____________ ~I ______ ---l 

X Set DR 2 (CS007) 

I 

~-------~ DE003 
DF003 

X Gate Displ Reg 2 
I to Ind. (CU001) 

I 
AP011 

Display B . AP012 

See page 6-100. 

LOAD INSTRUCTION OPERATION 
(PART 3) 6-410 



From Previous Page. 

1--
13F 

t 
Load Only 

13C 

Instruction 

Load 

See 
page 6-100. 

To Next Column 

" ~,~) ,tr"" (fJI (t 0\ I\~.;~ \ I 

Load Only 

Operation 

A Reg Direct 

13F time is necessary 
because of bridge 
storage characteristics. 

I DNOOl 
SDR 

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

C and Z 
Latches 

x 

x 
I 

DE975 
DF975 
DG975 

TO + T1 Time Set 
A-B Reg ~CC007) 

DE975 
DF975 
DG975 

DF008 
DG008 

Z Register 

I 

DE974 
DF974 
DG974 

CZOOl 
X Write LS (CC006) 

0 C C! *''''',' 0 ! ' 
' ' 

" ' ''.,,'; 

I 

General Register (R) 

CI~\ 'PI ~n\ 
I' -) 

\(l-p'" 
' ... 'J 

DE002 
DF002 
DG002 

,~~, 
(-'I r I 

'v 
I_n, , {~~ 
\~j \' ) 

Load Only 

130 

End of 
Instruction 

,1'-" (""~' (-,,"1 ~ j; ""'-.J! 

DE008 
DF008 
DGOO8 

X Set T AR ~CS007) 
I 

DE971 

TAR I DF971 
DG971 

I Gate TAR to Y Bus X 

I ~CS004) 

X Set SAR ~CC007) 
I 

DE971 

SAR I DF971 
DG971 

Note: See page 6-000 for data flow 
bit card locations. 

in) l')'1 0,) ("~I 
0 '\J' '",J' ~"~" 

I~'\ I'D ' ,I 
'1" '.' '-Ly' 

-------~~~., .. -

DE002 
DF002 
DG002 

LOAD INSTRUCTION OPERATION 
(PART 4) 

TO + Tl Time Set 
A-8 Reg (CC007) 

DE974 
DF974 
DG974 

X 

I 

DE002 
DF002 
DG002 

I nstructi on 

Load 

Operation 

B Reg Direct 

See page 6-100. 

Write LS ~CCOO6) 

DE002 

General Register (lAR) DF002 

(n" !fJI [r'" :DI ,f'; it t ('", 
'Ui '., " 

" '-'--j. ' . ~ "'l ;v 

6-420 
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o o 00 o o o o o o o o o o o o o 
STORE INSTRUCTION OPERATION Note: On machines without extended addressing, 

the line 'Byte X Tie Up' (CD003) forces the machine 
to decode a Store Halfword instruction. 

The address exception checks made during each instruction 
cycle are not shown. See AlD pages CM002 and CM003. 

Constants (+2) ---, 

X 

DE975 
DF975 

____ .....,.. ____ .... DG975 

X TO + Tl Time Set I A-B Reg (CCOO]) 

TAR 

I 
X 

~ 
X Gate Y Bus to . I B Reg (CS004) 

X TO + Tl Time Set I A-B Reg (CCOO7) 

DE971 
DF971 
DG971 

Gate TAR to Y Bus 
(CS004) 

1 Set SAR 

IICSOO7
1 

DE975 
DF975 

,..-------... DE002 DE971 

_____ ...-___ ....... DG975 

11A 

Instruction 

Store 

See page 6-100 

ALU 
Operation 

Add 

This gate is blocked 
during the first store 
instruction of a pro· ." 

DE974 
DF974 

L...-___ .....,.. ____ -' DG974 

DF002 SAR DF971 
DG002 _____ .,..-___ ....... DG971 

r---­
I 
I 
I 
I 
L-

gram level 1 interrupt. :\ 
(Seepage 6-270.) r Write LS (CC006) X Set TAR (CS007) 

To Next 
Column 

I 

G,n,ml R'g"'" lI~ii~ill", _____ T_A_R ____ -' 

TAR is incremented by 
two in AlU. This new 
address is placed in 
TAR and in the fAR. 

11 E time is necessary 
because of bridge 
storage characteristics. 

DE971 
DF971 
DG971 

o o 

118 

I 
11 F 

-* To Next 
Page 

o o o o o o o o o o o o 

I 

-.J? G." M,mo,y By" to l M Bus (CSOO5) 

I 

~ G." SAR to 
A Bus (CS004) 

DE975 
DF975 

X Set Op Reg I (eS007) 

Op Register I _________ ..... DNOOl 

____ --...--___ ...... DG975 ..... ____ .,..-___ ~ APOOl 

DE975 
DF975 

X 
I 

... ------... DE002 
DF002 

~ _______ ~ ________ ~DG975 ..... ___ ~----..... DG002 

3705-1 Only 

Z Register 

I 

DF008 
DGOO8 

DE974 
DF974 
DG974 

X Set DR 2 (eS007) 
I 

DE003 
DF003 

____ ~.,....---~DG003 

Display B I APOll 
_________ ....... AP012 

11 F time is necessary 
because of bridge 
storage characteristics. 

Note: See page 6-000 for data flow 
bit card locations. 

X Set SDR Byte I (CS007) 

SDR I _________ ..... DNOOl 

To next 
page. 

Instruction 

Store 

See page 6-100. 

AlU 
Operation 

Compare 

o 

STORE INSTRUCTION OPERATION 

o o 

6-430 



o {) 

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

From Preceding Page 

1
_-- --- --- --- --- -- -- --- --- --- --

11C 58 ::::::::::SA:x:R:s:e:t:L:A:R::(C:!o:~~;1 

Store Only 

110 

To Next Column 

o o 

I 

~-------1111111111 DE002 
LAR I DF002 

'--________ ...... DG002 

From Preceding Page 

~ 
X Gate SDR Bits to A 

Bus (CF003) 
r-----~-----,DE975 

,.. _______ ... DE002 

Instruction Operation 

ST Add 

See page 6-100. 

o o 0·' , , 

DE975 
DG975 

X TO + T1 Time Set 
I A·B Reg (CC007) 

X 

I 

DF002 
DG002 

~-------~ DE002 

o 

~---~----~ 

)11-----([0 E008 
DF008 

'-----r----' DG008 

Z Register 

X Set TAR 
I (CS007) 

TAR 

f 

DE974 
DF974 
DG974 

DE971 
DF971 
DG971 

X Gate TAR to Y Bus (CS004) 
I 
x . Set SAR (CS007) 
I 

,..--_-_ ... _-.DE971 
DF971 

'--____ ..,... ____ ~ DG971 

o o o o o 

DF002 
DG002 

o o 

Store Only 

STORE INSTRUCTION OPERATION 
(PART 2) 

... _______ ... DE002 

DF002 
DG002 

TO + T1 Time Set I A·B Reg (Ceo07) 

B Register 

DE002 
DF002 
DG002 

fr-1 ___ S_tor_age_~ 
_-----rrDE008 

DF008 
'--__ ...--__ -' DG008 

12A, 

To Next Page 

o o o 

Instruction Operation 

ST B Reg Direct 

See page. 6-1 00. 

... -------11IIIIIIII DE974 
·1 DF974 
. DG974 

Z Register 

-----...-1 ----' 
X . Set SDR Byte (CS007) 

I 

I SDR DNOO1 

Bvte~ Tt~oand 1 

To. page To Next 
________ ~ ___ Page __________ _ 

Store Only 12E time is necessary 
because of bridge 
storage characteristics. 

Note: See page 6-000 for data flow 
bit card locations. 

o o o o o o o o o o 

6-440 
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• o o o o o o o o 
From Preceding Page 

-stc;'re Only 

lililili~~~:~!:~~~~;~:~~~~;~~~;~;~~~~;:~:;~;:~~~;~j:~:;~m~~~m~j~~~j~~j~~~~~~~~~~~~~~~~t~j~j~~!i!ilili!i 
:~:~:~:~ placed in storage. The addresses :~:~:~:~:~ 
:~:~:~:? in the SAR and in the ADDRESS/DATA ~:~:~:~:~: 

iiiiii: ~w~~~e~;~ec~~~~~~ ~~~t t~~mes ~i~i~i~i~i 
:::::;::: on if the address compare conditions ~:~:~:~:~: 
il~l~~~~ are met. (See LOAD/STORE ADDRESS ~~~~~~~~~: 

:llllllll~l~~;~;~;l~~;~;ll~;l;;~i~~~;~~~M;~~:;~~~~l;~~i:~:~t:mm::mImf:ml:~::~l~:~:~ilili!llj: 

From Preceding Page 

o 

,-
I 
I 
I 

L-_______ S_t_or_a_g_e ______ --Jr- --- _J 

12B 

Instruction Operation 

ST Compare 

See page 6-1 00. 

o o o o 

DF971 
DG971 

o o o o 

APOOl 

TO + Tl Time Set 
X XI A-B Reg (CC007) 

I 
TO,+Tl Tirpe Set, 
A-B'Reg (CC0071' _____ ---1x_G_a_t_e_Y_BU_s_to B . I Reg (CS004) 

Z Register 

I 

DF974 
DG974 

X Set DR 2 (CS007) 

I 

DF003 
DG003 

X Gate Displ Reg 2 
I to Ind. (CUOOll 

o o 
Store Only 

12D 

• 

o o 

Instruction 

o o 

Constant (-2) ---, 

X 

o o 

DF975 
DG975 

TO + Tl Time Set r A-B Reg ICC007! 

o o 

'111-----1( DF008 

o o o o 

I 
DF971 

TAR . DG971 

I 
X Gate TAR to Y Bus (CS004) 

I 
X Gate Y Bus to B Reg (CS004) 

I 
X 

I 
TO + Tl Time Set 
A-B Reg (CC007) 

DF002 
DG002 

ST Subtract 
DG008 

See page 6-100. 

,-­
I 

Z Register 

I 
X Set TAR 
I (CS007) 

DF974 
DG974 

I
-OF971 

TAR . DG971 

I 
X Gate TAR to Y Bus (CS004) 

I 

DF971 
DG971 

I To Next Page 

-t-- -- '-' -'- --'-

I 

Store Only 12F time is necessary 
because of bridge 
storage characteristics. 

Display B I AP012 rEl -.J_' 
~ ~ Storage 

• 12C Store Only ,--
To Next Column 

• 

To Next Page 

No Action 

Note: See page 6-000 for data flow 
bit card locations. 

STORE INSTRUCTION OPERATION 
(PART 3) 

o o 

6-450 



o o 

From Preceding Page 

1--
13E 3705.1 Only 

Store Only 

~ 
Store Only 

From Page 6-440 

A 

138 

Byte X 

13E time is necessary 
because of bridge 
storage characteristics. 

From Preceding Page 

,----T 
I X Gate SAR To A Bus I <CS004) 

I 
I 
I 
I 
I 
I 
I 

DE975 
DF975 
DG975 

X TO + Tl Time Set I A-B Reg (CC007) 

IJIII-------~ DE975 DF975 
DG975 

APOOl 

X TO + Tl Time Set 

I 
A-B Reg (CC007) 

X Gate Y Bus to B 

I 
Reg (CS004) 

DE002 
DF002 
DG002 

'--___ S_to_ra_g_e ___ .....a~-J )1 _____ "-0 E008 

Store Only 

To Next Col,umn 

o o () o o 

r-------------,---------~ 

Instruction Operation 

ST Compare 

See page 6-100. 

13F time is necessary 
because of bridge 
storage characteristics. 

o o 

DF008 
DG008 

Z Register 

DE974 
DF974 
DG974 

o 

X Set DR 2 (CS007) 

I 
DE003 
DF003 
DG003 

X Gate Displ Reg 2 
to Ind. (CU001) 

o 

AP011 
AP012 

o o o o 

• 13C 

t 
Store Only 

No Action 

Store Only 

STORE INSTRUCTION OPERATION 
(PART 4) 

DE002 
DF002 
DG002 

X TO + Tl Time Set 
A-8 Reg (CC007) 

B Register 

DE002 
DF002 
DG002 

ALU 

130, 

End of 
Instruction 

o 

Instruction Operation 

ST B Reg Direct 

See page 6-100. 

X Set TAR (CS007) 
I 

DE971 

TAR I DF971 
DG971 

Force interrupt 
address X'0012' X Gate TAR to Y Bus 
during program I (CS004) 
level 1 interrupt 
(CS004) see page X Set SAR (CS007) 

6-270. I 
DE971 

SAR 
DF971 
DG971 

Note: See page 6·000 for data flow 
bit card locations. 

o o o o o o o o 

DE974 
DF974 
DG974 

X Write LS (CCD06) 

DEOD2 
DFOO2 

General Register (I AR) DG002 

o o o o o 

6-460 
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• 
The CCU takes an 11 and an 12 cycle to execute either the 'insert char­
acter and count' or 'store character and count' instructions. 

For the 'ICT' and'STCT" instructions, the general register designated 
by the R field in the instruction must be an odd-numbered register; 
therefore, the general register = (2xR) +1. 

INSERT CHARACTER AND COUNT (ICT) 

o 1-3 4 5-6 7 8 9 10 11 12 13 14 

I 0 I B I o I R I N o o o 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. 

o 

The content of the 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=1) of the general register designated 
by the R field. The register specified by R must be an odd-numbered 
register. Register 0 should not normally be specified in the B field because 
it contains the instruction address. 

The 'c' and 'z' latches are not changed. 

Note: If the registers specified by Band R are the same, the con-
tents of byte 1 of the register is incremented before the B-bit char-
acter is inserted. If N=l, the inserted character 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 con­
tains the original value plus 1. 

STORE CHARACTER AND COUNT (STCT) 

o 1-3 4 5-6 7 8 9 10 11 12 13 

10 I B I o I R N o o I 1 o o 
The B field specifies a general register in the active group. This register 
contains an address (effective address) that is used to select a'stor-' 
age location. The content of the register specified by B is incremented 
by. 1. Byte 0 (N=O) or byte 1 (N=1) 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. Register 0 should not be specified 
by the B field because it contains the instruction address. 

The'C' and '2' latches are not changed. 

.. 

14 

o 

o o o o o o o 

15 

o 

15 

o 

o o o o o o o 

REGISTER AND STORAGE WITH 
ADDITION (RSA) INSTRUCTIONS 

o o 

6-470 



o o 

ICT INSTRUCTION OPERATION 

--- ---' 

11A 

Constants 1+2) I 
X Force Constant 0002 

ICF001 ) 

DE975 
DF975 

..... ___ ~-----' DG975 

TO + T1 Time Set I A-B Reg ICC007) 

TAR I DE971 
DF971 

..... ----TI----... DG971 

X Gate TAR to Y Bus 
~ ICS004) 

! Set SAR 

I'CSOO
7

1 

DE975 
DF975 

... --------.. DE002 DE971 
DF002 SAR DF971 

L...-----T-----' DG975 ...... ---.....,r-----~ DG002 ...... ___ ---,,--___ ...... DG971 

Instruction 

ICT Add 

See page 6-100 

DE974 
DF974 

...... ________ ~---------'DG974 

r---­
I 
I 
I 
I 

X Write LS ICC006) X Set TAR (CS007) 

I I 

Gene"" Reg'"er liAR I .il .. ________ T_A_R ________ .. 

DE971 
DF971 
DG971 

g~~~~~ 
TAR is incremented by 
two in ALU. This new 
address is placed in 
TAR and in the IAR. 

11B 

I 
11 F ----* 

To Next 
Column 

o o o o 

11 E time is necessary 
because of bridge 
storage characteristics. 

o o o o o o o o o o 

To Next 
Page 

o o 

ICT INSTRUCTION OPERATK)M 

I 

-J? Gate Memory By to to 
~ M Bus (CS005) 

I 
X Set Op Reg I ICS007) 

R Gate SAR to 
X A Bus ICS004) 

Op Register I ..... ________ ... DN001 

DE975 
DF975 

...... ----r------' DG975 
..... ___ ...,.. ____ "" AP001 

DE975 
DF975 

x 
I ... -------l1li DE002 

DF002 
____ ....., ____ ~ DG975 ...... ________ ~----"" DG002 

(" I, I I 

Y o 

DE008 
------- DF008 

DG008 

.-------... DE974 
Z Register DF974 

______ ~---------"" DG974 
I 
X Set DR 2 ICS007) 
I 

DE003 
DF003 

'__ ___ ~-----' DG003 

Display B I AP011 
'__ ________ _'. AP012 

11 F ti me is necessary 
because of bri dge 
storage characteristics. 

o o o o o 

X Set SDR Byte I ICS007) 

SDR I _______________ --' DN001 

Instruction Operation 

ICT Compare 

See page 6-100. 

Note: See page 6-000 for data flow 
bit card locations. 

O'! 

y o o \lJ) o 

6-480 

10 
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• o o o o o 
From Preceding Page 

ICT Only 

Instruction 

ICT 

See page 6-100. 
11C 

To Next Column 

o o 

Opera'tlon 

B Reg Direct 

o o o o o 

X 

I 

... -----(DE974 
DF974 
DG974 

DE974 

I DF974 
Z Register DG974 

I 
X Set TAR (CS007) 
I 

DE971 

1 

DF971 
TAR . DG971 

i 

o 

DEOO2 
DF002 
DG002 

DE002 
DF002 
DG002 

X Gate TAR toY Bus (CS004) 
i 
X Set SAR (CSOO7) , 

... ________ DE971 

.I-____ SA_R ____ ..... I g~~~~ 

o o o o 

DE971 

IDF971 
SAR. DG971 

I 
X Set LAR (CS001) 

I 
DE002 

IDF002 
LAR DG002 

o o o o o o o o o o o o o o 

ICT Only 
'Constant (+1) 

~~ DE002 
'DF002 
DG002 

11D 

Instruction 

ICT 

See page 6-100. 

To Next Page 

Operation 

Add 

X 
I 

')11----_ DE974 
DF974 
DG974 

DE974 ......... -1 DF974 
Z Register . DG974 

I 
X Write LS (CC006) 
I 

~ ______ ..... DE002 

DF002 
DG002 General Register (B) 

Note: See page 6-000 for data flow 
bit card locations. 

o E002 
DF002 
DG002 

ICT INSTRUCTION OPERATION 
(PART 2) 

o o 

6-490 



Fro~ceding Pa9_e __ 

ICT Only 

12A 

~ 
Instruction O~er!ltion 

ICT Cross 

See page 6-100. 

~--, 

DE971 
DF971 
DG971 

I 
I 
L'_~L...-___ S_t_o_ra_g_e ___ --, 

12E time is necessary 
because of bridge 
storage characteristics. 

To Next Column 

o o G o o 

_------..... DE002 DF002 

x 
I 

DG002 

TO + T1 Time Set 
A-B Reg (CC007) 

DE002 
DF002 
DG002 

.................. ~ DE974 

I 
DF974 

Z Register . DG974 

~ Gate Z Bus to M Bus I (CSOO5) 

X Set SDR Byte (CS007) 
[ 

L--____ S_D_R ____ .... I ON001 

o o o o 

12B 

ICT Only ... _______ ... DE971 

SAR 

ICT INSTRUCTION OPERATION 
(PART 3) 

12Btime: 
I DF971 
. DG971 

L..-----Xr"'l -G-a-te-S-A-R-to A 
Places the byte of storage 
specified by the B Field 
in SDR. 
Tests for address compare 
(see page 1-060). 

Instruction 

ICT Compare 

-.....cp See page 6-100. 

X Gate Mem Byte to M I Bu, ICSOO5i 

X Set SDR Byte (CSOO71 

I' ··········'·:·:·:':'::::::::::i:i:i:i:::i{~~V~:~fJti!!f SAR bit 1 .7 

To Next Page 

ON Set SDR byte 1 
OFF Set SDR byte 0 

AP001 
Bus (CSOO4) 

x 
DE975 
DF975 
DG975 

1 Gate Y Bus to 
X B Reg (CS004) 
J ... ------_111 DE002 

DE974 
DF974 
DG974 

X Set DR 2 (CS007) 

I 
.. 
_______ ~ DE003 

DF003 
DG003 

X Gate Displ Reg 2 to Ind (CUOO1) 

'I AP011 
AP012 

Display B 

DF002 
DG002 

-- -- -- --- --- --- --- --- --- -- -- --- -- -- -- -- --
To Next Page 

o o o () 

Note: See page 6-000 for data flow 
bit card locations. 

o o o o o o o o 

6-500 

o o 



• o o o o o o o o o o 
From Preceding Page . ----

12F 

t 
ICT Only 

ICT Only 

12C time: 
• Transfer the bytes A Reg 

Direct when the N field 
specifies the same byte 
as the S field. 

• Crosses the bytes when the 

12F time IS necessary 
because of bridge 
storage characteristics. 

N field and the S field specify 
different bytes. 

o o 00 

From Preceding Page 

Y G,,, SDR B;" to A 
Bus (CF003) 

DE975 
DF975 

o 

~ ________ ~ ______ ~ DG975 

12C 

To Next Column 

Instruction 

ICT 

See page 6-' 00. 

Operation 

"Cross or 
A Reg Direct 

"Note: Cross Hi to La 
,and Lo to Hi 

• 

x 

I 
TO + Tl Time Set 
A-S Reg (CC007) 

DE975 
DF975 
DG975 

')1-----(0 E974 
DF974 
DG974 

~-------. DE974 
DF974 

~ ______ ~~ ______ ~DG974 

I Wdte LS (CCOO61 

General Register (R) 

DE002 
DF002 
DG002 

o o o 

ICT Only 

120 

o o o 

120 time: 
• Loads the address of 

the next instruction 
in TAR and SAR. 

Instruction 

ICT 

See page 6-' 00. 

End of Instruction 

o 00 o o 00 o 

General Register (JAR) 

o 

DE002 
DF002 
DG002 

I TO + Tl Time Set I A·S Reg (CC007) 

DE002 
DF002 
DG002 

o 

Operation • _____ 11( DE974 

--
S Reg Direct 

DF974 
DG974 

Z Register 

DE974 
DF974 
DG974 

X Set TAR (CS007) 

I 

TAR 

x 
I 

DE971 
DF971 
DG971 

Gate TAR to Y Bus 
(CS004) 

X Set SAR (CS007) 

I 
SAR I 

DE971 
DF971 
DG971 

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

Note: See page 6-000 for data flow 
bit card locations. 

ICT INSTRUCTION OPERATION 
(PART 4) 

o o 

6~510 



o 

STCT INSTRUCTION OPERATION 

~~l~I~i~~:::~l:l:~~l~:~~l~l~l~m~~~l~l~l~il~l~l~l~lili~l:l:l~mil~l:l:l~~l~lil:lil~lil~r:l:lilil~i~l:lilil~~~~~111~ 
::::::.:: TAR IS Incremented by 2.::::::::: 
~~l~~l This new address is usedl~l~lm 
::~:~:: in the next instruction cycle.::::::::: 

I1~1~1~li~~i:l~1~~1~~:1~i:i:~~i~~~i~~~i~:ml~i~iitititi:m:i~ti:i~i~:jijijijijijiiti::il~l~lI~ 

Constants (+2) I 
X Force Constant 0002 

(CFOOl ) 

DE975 
DF975 

~---.....,r-----""" DG975 

X TO + T1 Time Set I A-B Reg (CC007) 

DE975 
DF975 '-------r----... DG975 

TAR I DE971 
DF971 

~----r-----""" DG971 

I 
X 

• Gate Y Bus to I B Reg (CS004) 

X TO + T1 Time Set I A-B Reg (CC007) 

DE002 
DF002 

'__ ___ ~--~-__ -DG002 

Gate TAR to Y Bus 
(CS004) 

1 Set SAR 

I'CSOO71 

SAR 

11A' 
,---­
I 

Instruction Operation 

'STCT Add 

ALU 

DE008 
DF008 '-----r---- DG008 

I 
I 
I 
~' 

See page 6-1 00 

I 
11 E 

,-" To Next 
Column 

o o 

DE974 
DF974 ...... -----r-----' DG974 

X Write LS (CC006) X Set TAR (CS007) 

I I 

Geneml Reg'"'' lIiii~LK,'l .. _____ T-A-R-----

o o 

TAR is incremented by 
two in ALU. This new 
address is placed in 
TAR and in the 1 AR. 

11E time is necessary 
because of bridge 
storage characteristics. 

o () . (~) (} o 

DE971 
DF971 
DG971 

o o o 

DE971 
DF971 
DG971 

o 

118 

I 
11 F 

-~ 
To Next 
Page 

o 

STCT INSTRUCTION OPERATION 

I 

,.;p Gate Memo,V Bvte to 
~ M Bus (CS005) 

I 
:i:::i:i, STORE COMPARE switch on 1-060.) ::::i:::i: 

~~~~~~!~i:j:jijimijijijijijilIIi::l::i:i:i:it:I::m:::t::::::::::::~::::::::::::t:::l::::::~~~~~:~:t~tlI~t::!~!~~~~~! 

X Set Op Reg I (CS007) 

R GatoSARto 

Op Register I 
~ _________ ---' DNOOl 

X A Bus (CS004) 

DE975 
DF975 

~ ________ ,-_________ DG975 ~-----r-------"" APOOl 

DE975 
DF975 

'-----.....,r-----...... DG975 

o () 

,-_____ ~ DE008 

DF008 
DG008 

ALU 

Z Register 

I 

DE974 
DF974 
DG974 

X Set DR 2 (CS007) 
I 

DE003 
DF003 

~---.....,r-----.....I DG003 

Display B I AP011 
~ ________ .....I. AP012 

11 F ti me is necessary 
because of bridge 
storage characteristics. 

o o ( ",1: y o o 

DE002 
DF002 
DG002 

o 

X Set SDR Byte I (CS007) 

SDR I '__ ________ .... DNOOl 

Instruction Operation 

STCT Compare 

See page 6-100. 

Note: See page 6-000 for data flow 
bit card locations. 

O. ,'i 

" 

() o o o 

6-520 
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• o o o o o o o 
From Preceding Page 

STCT Only 

11C 

To Next Column 

o 0000 o o o o 

Instruction Operation 

STCT B Reg Direct 

See page 6-100. 

,--------II1II DE002 

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

DF002 
DG002 

TO + Tl Time Set I A·B R.gICCO071 

... --------. DE002 
B Register 

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

ALU 

)II----~([D E974 

Z Register 

DF974 
DG974 

I, 

DE974 
DF974 
DG974 

~--------r---------

X Set TAR (CS007) 

I 

I 
DE971 

TAR DF971 
DG971 

~--~--~I--------~ 

DF002 
DG002 

X Gate TAR to Y Bus (CS004) 
i 

X Set SAR (CS007) 
I 

SAR I 
DE971 
DF971 
DG971 '------,-1----.1 

X Set LAR (CS001) 

I 

I 
DE002 

I LAR DF002 .'____________________ DG002 

00 o o 000 o o o o o o o o 
STCT Only 

l!l!l!l!l!~;~¥~~:~:~~~~~~~~~;:!~~~~:~:~:~!~~~;im:~n~!l!l!l!l! 
:::::::::: register B IS Incremented::::::::: 

I!l!l!llll~:~:;:i:m~:~:i:~:~:::nm:tt::m::::r:l:::::::m:nn:::::rlll!l!l! 

11D 

Instruction 

STeT 

See page 6-1 00. 

To Next Page 

Constant (+1) l 
X 

X 

I 

Operation 

Add 

Force Constant 
0001 (CF001) 

DE975 DE002 
DF975 DF002 
DG97,5 DGOO2 

TO + Tl Time Set TO + Tl Time Set 
A-B Reg (CC007) X 

I' 
A-B Reg (CC007) 

DE975 
DF975 
DG975 

1 

DE974 
Z Register, DF974 

DG974 '--------T"'""I ------' 
X Write LS (CC006) 

I 
General Register (B) . 

DE002 
DF002 
DG002 

DE002 
DF002 
DG002 

Note: See page 6-000 for data flow 
bit card locations. 

STCT INSTRUCTION OPERATION 
(PART 2) 

o o 

6-530 



,:"-, 
! o o 

From Preceding Page 

STCT Only 

12A 

Instruction Operation 

STCT B Reg Direct 

See page 6-100. 

... ________ .. DE971 

I DF971 
SAR _ DG971 , 

I 

r­
I 

__ --L ---if 
I 
L 

(IIIII-------~ DE002 

x 
I 

DF002 
DG002 

~-------... DE002 DF002 
DG002 

Op Reg bit 1.7 ..... ______ ... ?~,.' ... ..:.:' ..... /;.;::::::/:;;.;: .. ::.::.:./.':.: .. :.' .... ON Cross Hi to Lo 

OFF Cross Lo to Hi 

I
DE974 
DF974 

Z Register DG974 

I 
X Gate Z Bus to M Bus I (CS005) 

X Set SDR Byte (CS007) 

I 

'--__ ~-S-D-R----,.,I DNOO1 

12E 
STCT Only 12E time is necessary because 

L 
of bridge storage characteristics. 

To Next Column 

o () o o () o o o 0" 
" , o o '0 o () 

STCT Only 

DE975 
DF975 

'--------~r---------'DG975 

STCT INSTRUCTION OPERATION 
(PART 3) 

AP001 

TO + T1 Time Set I A-B Reg (CC007) 

:!!!!!:::!; (See LOAD/STORE ADDRESS !;:;:;!;!; 

I;;~::;~'&£I 

X TO + T1 Time Set I A-B Reg iCCOO7) X Gate Y Bus to B Reg I (CS004) 

.--------... DE002 

128 
Instruction 

STCT Compare 

~ 
SAR bit 1.7 t%}:;;:::.:.:.. X Gate Mem Byte to M 
ON Set SDR byte 1····::·:·:·:·\::::-:.::;,:.~....... I Bus (CS005) 

OFF Set SDR byte 0 ··········X Set SDR Byte (CSOD7) 

I 

DN001 

~-----IIIDF974 
DF974 

~-----r----~ DG974 

Z Register I 
DE974 
DF974 
DG974 

'-----~--------~ 
X Set DR 2 (CS007) 
I 

... -------~ DE003 DF003 
DG003 

X Gate Displ Reg 2 
I to Ind (CUOO1) 

Display 8 I AP011 
AP012 

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

To Next Page 

o o o o 

Note: See page 6-000 for data flow 
bit card locations. 

o o 00 o () o 

DF002 
DG002 

o o 

6-540 
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• o o o o o o 000000000 o 
From Preceding Page 
1--+ __ 3705-1 Only 

STCT Only 

- STCT Only 
12C 

+ No Action 

STCTonly 

120 Instruction Operation 

STCT B Reg Direct 

See page 6-100. 

End of Instruction 

12F time is necessary because 
of bridge storage characteristics. 

• _____ ("DE974 

DF974 
DG974 

Z Register 

SAR 

DE974 
DF974 
DG974 

DE971 
DF971 
DG971 

DE002 
DF002 
DG002 

DE002 
DF002 
DG002 

Note: See page 6-000 for data flow 
bit card locations. 

o o 0000000 0000 o o 

STeT INSTRUCTION OPERATION 
(PART 4) 

o o 

6-550 



(
'-", I, 

' ' -y 

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. 

BRANCH AND LINK (BAL) 

'0 2 3 4 5-7 8 9 10 11 

o R o o 

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 specified by the R field to provide for subroutine 
linkage. The address in the A field is then placed in register O. Since 

I register 0 is the IAR, no linkage is provided if it is specified by R. ,Bits 12, 
13, 14 and 15 of the A field are used only with Extended Addressing. 

The 'e' and 'Z' latches are not changed. 

LOAD ADDRESS (LA) 

o 2 3 4 5-7 8 9 10 11 

I 0 R o o o 

This instruction places the contents of the A fieid in the general register 
specified by the R field. With Extended Addressing, bits 12,13,14 and 
1? of the A field are loaded into byte X of R. Without Extended 
Addressing, these bits are ignored. 

The 'c' and 'z' latches are not changed. 

Note: If general register 0 (I AR) is addressed, an unconditional branch 
:--

occurs to the instruction located at the storage address 
specified by the A field. 

o o () 0, 
! , -' ~ o () (} o 

12-31 

12-31 

A 

o o o o o o o (} 10 0,',' " o o 10"'" \ " 

REGISTER AND IMMEDIATE 
ADDRESS (RA) INSTRUCTIONS 

00 o o 0', 
I, 

6-560 

o 



eo o o o o o o 00000000 
BAL INSTRUCTION OPERATION 

Constants (+2) I 
X Force Constant 0002 

(CFOOl ) 

DE975 
DF975 

..... ___ --, _____ DG975 

X TO + T1 Time Set I A-B Reg (CC007) 

DE975 
DF975 

TAR I DE971 
DF971 

~ ____ ..._---......I DG971 

I 
X 

• Gate Y Bus to I B Reg (CS004 i 

X TO + T1 Time Set I A-B Reg (CC007) 

DE002 
DF002 

Gate TAR to Y Bus 
(CS004) 

! Set SAR 

I (CSOO7) 

SAR 

o 

DE971 
DF971 

..... ____ ,... ___ .-.. DG975 ....... -----r-----...JI DGOO2 
~ ____ ~ ____ ~ OG971 

11A 

Instruction 

BAL 

See page 6-1 00 

Operation 

Add 

ALU 

DE008 
DF008 ...... --r---~ DGOO8 

DE974 
DF974 

...... ____ ~---.-.. DG974 

r---­
I 
I 
I 
I 
~ 

X Write LS (CC006) X Set TAR (CS007) 

I I 

Gene,.1 Reg'"'' (i~~~ ",II. _____ T_
A
_
R 
____ ..... 

DE971 
DF971 
DG971 

To Next 
Column 

TAR is incremented by 
two in ALU. This new 
address is placed in 
TAR and in the IAR. 

11 E ti me is necessary 
because of bridge 
storage characteristics. 

.. 

o o 0000000 0000 o 0'" 
.. 

118 

• ElF 

-. f 
To Next 
Page 

~~~~~~~~~~~~;Im~~~~~~~~~~~~~~~~~;~~~;~~~~~~;;;~~~~~~;~;~;~;~~~~~;~~~~~~~;;~;m;~;;~~;~;;;~~;~~;~;~;;;;;~;~~;~;~;~~;;~J~;~~~;~;~~~~ 
:::::::::: . The data in the storage location :~~:~:~:~ 

I ~~~ti!l;;~~k]ii~,M·1 I 

-J? Gate Memo'V Bvte to ! M Bus (CS005) i 

:~~:::: comes on If the address compare :::::::::: 
:~:~:~:~: conditions are met. (See LOADI :::::::::~ 
~~~~~~~ STORE COMPARE switch on 1'{)60.) !~~~j~j~~l 

i~i~i~l~l~;~;~;~;im;i;i;~~l@;i;~m;~;i;i~;~m~i~i~i~i~i~i~;~;~;~@~;f:i~i~l~;~~f:~~l~~~~~§lr:;~;j;j~l~l;j;j;jjl~jjjj!~~i~1~1~ 

X Set Op Reg I (CS007) 

JP 
Op Register I 

.... ________________ .... DN001 

X Gate SAR to 
, A Bus (CS004) 

DE975 
DF975 

...... ___ ~ ________ ...JIDG975 ....... ______ --.-___ ---~ APOOl 

DE975 
DF975 

x 
I 

... -------.. DE002 
DF002 

~ ___ --,~---......I DG975 ..... ____ ~---~ DG002 

3705-1 Only 

r-------~ ,-________ ~DE008 
DF008 
DG008 

I DE974 
Z Register ,DF974 

..... ______ ~~---......I DG974 

I 
X Set DR 2 (CS007) 
I 

DE003 
DF003 

____ --,~---- DG003 

Display B I AP011 
'__ _________ ...JI. AP012 

11 F time is necessary 
because of bri dge 
storage characteristi'cs. 

X Set SDR Byte X (CS007) 

I Set SDR Byte 0, Byte 1 f (CS007) 

SDR I ______________ ..1 DN001 

Instruction Operation 

BAL Compare 

See page 6·100. 

Note: See page 6-000 for data flow 
bit card locations. 

SAL INSTRUCTION OPERATION 

00 

6-570 



From Preceding Page 

BAL Only 1
--

BAL Only 

110 

12A Instruction 

BAL 

See page 6-100. 

To Next Column 

() o 

Operation 

Add 

Constant (+2)-, 
X 

x 
I 

Force Constant 
0002 (CF001) 

DE975 
DF975 
DG975 

TO + Tl Time Set 
A-B Reg (CC007) 

__ -------_ DE971 

I DF971 
SAR 

. DG971 
L---------~Ir---------~ 

X 
I 

Set LAR (CS001) 

~ ................ ~ DE002 

I DF002 
DG002 LAR 

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

TAR I 
DE971 
DF971 
DG971 

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

X 
I 

SAR 

TAR 

I 
X 
I 
X 
I 

X 

I 

Gate TAR to Y Bus (CS004) 

Set SAR (CS007) 

DE971 
DF971 
DG971 

DE971 
DF971 
DG971 

Gate TAR to Y Bus (CS004) 

Gate Y Bus to B Reg (CS004) 

TO + T1 Time Set 
A-B Reg (CC007) 

DE002 
DF002 
DG002 

---.-----1( DE974 
DF974 
DG974 

..... ______ ~ DE974 

- --- ---- ---- ----
12E SAL Only 

t 
SAL Only 

'mil! The address in the addressed 
jiliii! storage location is loaded into mm 
fii!!i! bytes 0 and 1 of the SDR. The Im!i! 

~Hi~j~~~~k::~f~~~~:: '.:::.".::::.::,:::~,:'::::.,~:::,.:",::':,,:,::,,:,:,:'::::. :!i!m met. (See LOAD/STORE 

Illilii ~a~~~_~~~~fOMPAR E switch on 11lii!: 

:!liilif:~;:~iiii!iiii!m!i!!!!iii!iiim!!!ii!!!mi!i!!W!!!!i!iiiiii!!i!!m!ii!mmiilllflfi 

)f 
X Gate Mem Byte to M 

I Bus (CS005) 
12B 

12E ti me is necessary 
because of bri dge 
storage characteristics . 

~ 
X Gate SAR to A 

Bus (CS004) 

DE975 
DF975 
DG975 

TO + T1 Time Set 
A - B Reg (CC007) 

BAllNSTRUCTION OPERATION 
(PART 2) 

Control Panel Switches APOOl 

x 
I 
X 

I 

TO + Tl Time Set 
A-S Reg (CC007) 

Gate Y Bus to 
B Reg (CS004) 

DE002 
DF002 
DG002 

X Set SDR Byte (CS007) 

I 

SDR 

A 

To Next 
Page 

DNOOl 

Instruction Operation 

'--' 
SAL Compare 

See page 6-100. 

-.-----f DE974 
DF974 
DG974 

I 
DE974 
DF974 

Z Register DG974 

I 
X Set DR 2 (CS007) 

I 

Display Register 2 

o E003 
DF003 
DG003 

X 

I 
Gate Displ Reg 2 to 
Ind (CUOOl) 

Display S I 
AP01l 
AP012 

L-____________________ ~ 

I DF974 
Z Register ---.J DG974 To Next Page 

I 
X Write LS (CC006) 
I 

~"-------III DE002 General Register (R) DF002 
~ ________________ ~DG002 

OOOO() O· f, " ' 
'f o o () o () (0,",) 

)/ 

Note: See page 6-000 for data flow 
bit card locations. 

o o 01,\ 
I, ./ 

6-580 



o 000 o o o 000000000 
From Preceding Page 

i2C BAL Only 

'Y_ No Action 

SAL Only 

Instruction Operation 

SAL AReg Direct 

See page 6-100. 
12D 

12F time is necessary because of 
bridge storage characteristics. 

From Preceding Page 

~ Got. SOR B;" to ABu, 
X (CF003) 

r---------~--------~ DE975 DF975 
DG975 

X TO + T1 Time Set I A-B Reg (ee007) 

... ________ DE975 

A Register 

I 

Z Register 

1 

DF975 
DG975 

DE974 
DF974 
DG974 

I 
X Set TAR (CS007) X Write LS (CC006) 

I 

TAR 

I 

DE971 
DF971 
DG971 

X -Gate TAR to Y I Bus (CSOO4') 

X Set SAR (CS007) 
r 

":,1--• .. ------·'1' g~~~~ 
.~ ........ _____ S_A .... R _____ -' DG971 

I 

GeneraiRegister 0 (I AR) 

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

DE002 
DF002 
DG002 

End of Instruction Note: See page 6-000 for data flow 
bit card locations. 

o o o 0000000 o 000 o 000 

BAL INSTRUCTION OPERATION 
(PART 3) 6-590 



() 

LA INSTRUCTION OPERATION 

Constants (+2) --, 

X Force Constant 0002 
(CFOOl ) 

DE975 
DF975 

'--___ ......,,...... ___ --' DG975 

X TO + Tl Time Set I A-8 Reg (CC007) 

DE975 
DF975 

TAR I DE971 
DF971 

----~Ir------ DG971 

X Gate TAR to Y Bus 
~ (CS004) 

Gate Y Bus to I 8 Reg (CS004) . 

X TO + T1 Time Set I A-8 Reg (CCOO7) 

DE002 
DF002 

1 Set SAR 

IICSOO11 

SAR 
DE971 
DF971 

____ ......,,....-___ --' DG975 ..... ___ ---. ...... ____ DGOO2 ~ ____ ~ _____ ~ DG971 

11A 

Instruction 

LA Add 

See page 6~100 

DE008 
DFOOS 

'--__ ....... __ -' DG008 

DE974 
DF974 

'--_____ ---...... DG974 

r---­
I 
I 
I 
I 

X Write LS (CC006) X Set TAR (CS007) 

I I 

__ G_en_e_r_al_R_e_g_is_te_r_~_'i_~_R~_1 ~--,,'I L. _____ T_A_R ____ ...I 

DE971 
DF971 
DG971 

11 B 

I 
11 F 

TAR is incremented by 
two in ALU; This new 
address is placed in 
TAR and in the I AR. 

-------~ 

To Next 
COIUlTIn 

() () () 

11 E time is necessary 
because of bridge 
storage characteristics. 

[0'", .. ':\ }, 
(~ 
'~.;/ 

, "\ . I C· 0-
'I,I ,/ \ ",/ 

To Next 
Page 

LA INSTRUCTION OPERATION 

! Set Op Reg I (CS007) 

-J? Gate Memo,y Byte to 
~ M Bus (CS005) i 

~ GateSARt. 

Op Register I _________ ....... DNOOl 

A Bus (CSOO4')' 

. DE975 
DF975 

_____ ......,,...... ____ ..... DG975 '------r-----....... APOOl 

DE975 
DF975 

..... -------,,....------1 DG975 

3705-1 Only 

,-________ DE008 

DF008 
DG008 

Z Register 

I 

DE974 
DF974 
DG974 

X Set DR 2 (CS007) 
I 

DE003 
DF003 

...... ___ ---,,...... ___ --' DG003 

Display B I AP011 
L-______________ ~. AP012 

11 F time is necessary 
because of bridge 
storage characteristi cs. 

o I~(~ 
,. I 

"'-.,..Y' ~ \~~.J/ 

DE002 
DF002 
DG002 

f Set SDR Byte X (CS007) 

X Set SDR Byte 0, Byte 1 
I (CS007) 

SDR I ___________ .... DN001 

I nstructi on Operation 

LA Compare 

See page 6-100. 

Note: See page 6-000 for data flow 
bit card locations. 

;('''", 
\U) C":I -_..-/' 
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From Preceding Pa~ ___ _ 

LA Only . 

LA only 

11D 

12A 

1 
Instruction 

LA 

See page 6-100 

1 

L-1 Storage 

d)/ 

To Next Column 

~ ................ ~ DE971 

I DF971 
SAR . DG971 

I 
X Set LAR (CS001) 

I 

LAR 

DE002 
DF002 
DG002 

DE971 

I 
DF971 

TAR . DG971 

1 
X Gate TAR to Y Bus (CS004) 

I 
X Set SAR (CS007) 

I 
DE971 
DF971 
DG971 

Constant (+2), 

X Force Constant 
0002 (CFOOl ) 

Operation 

Add 

DE975 
DF975 
DG975 

TO + Tl Time Set I A·B Reg iCC007i 

TAR 

I 

DE971 
DF971 
DG971 

X Gate TAR to Y Bus (CS004) 

I 
X Gate Y Bus to B Reg (CS004 ) 

. ':k TO+'Tl' TirT'ieSet 
'1 A-B Reg (CC007) 

DE002 
DF002 
DG002 

,..-------I11III DE974 DF974 

X Set TAR 

I 
(CS007) 

TAR I 
DE971 
DF971 
DG971 

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

.,',. 

DG974 

X Write LS (CC006) 
I 

General Register OAR) 

DE002 
DF002 
DG002 

o 0000000000000 o 000 

1---
11 E 3705-1 Only 

~--
LA Only 

128 

LA Only 12E time is necessary 
because of bridge 
storage characteristics. 

~Xl Gate SAR to A 
Bus (CS004) 

--------~~------~ DE975 
DF975 
DG975 

L-______ ~~------~ 

X 

I 
TO + T1 Time Set 
A-B Reg (CC007) 

Instruction 
')I-----(DE974 

LA Compare DF974 
DG974 

TO + Tl Time 
X A-B Reg 

1 Gate Y Bus 
1 Reg (CSOO 

APOOl 

DE002 
DF002 
DG002 

A 
See page 6-100. 

Gate Mem Byte to M 
Bus (CSOO5) 

DE974 
DF974 
DG974 

To Next Page 

X 

I 
X Set SDR Byte (CS007) 

To Next 
Page 

DNOOl 

Note: See page 6-000 for data flow 
bit card locations. 

Z Register 

I 
X Set DR2 (CS007) 
I 

DE003 
DF003 
DG003 

X Gate Displ Reg 2 to 
Ind (CU001) 

I 

I APOll 
Display B . AP012 

LA INSTRUCTION OPERATION 
(PART 2) 6-610 
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\LY 

From Precedi ng Page 

I 
12F 

t--
12C LAOnly 

~ 
LA Only 

12D 

End of Instruction 

·f'c,,,, (') ,(-'" 
I', 1 1- " 

".,j/ \~'--~.~/ 

LA Only 

No Action 

12F time is necessary 
because of bridge storage 
characteristics. 

---. ---
'A . '. . 

~~~~ pre~cedin9 . 

: ., G.teSDR B;tsto A 

X Bu,s (CF003) 

DE975 
. DF975 
OG975 

X TO + Tl Time Set 
t; . A-B Re9 (CC007) 

... ________ DE975 

DF975 
DG975 

Instruction Operation ")11-----1( DE974 
DF974 
DG974 

('1 

LA A Reg Direct 

See page 6-100. 

If-)'I 
\-l, ,/ 1·0\ 

,--
X Set TAR I (CS007) 

TAR 

Z Register 

I 
DE971 
DF971 
DG971 

L---------~I---G-at-e-T-A--R-Jto I Y Bus (CS004) 

X Set SAR (CS007) 

I 
~---____ ~ DE971 

SAR 

0) 
'",,>' 

l"'\ 
'~L...Y 

r1""1 
\~V 

(;01 
'~I 

DF971 
DG971 

If" \ 
IV 

DE974 
DF974 
DG974 

X Write LS (CC006) 

I 

General Register (R) 
DE002 
DF002 
DG002 

Note: See page 6-000 for data flow 
bit card locations. 

~Ii (l Cn-i (C: , , 

" '~ •. _J ' I _",.vV' "v l 
('} /",) ,A ,'" r(), ,,1'. (nl r0'i I ' 0 i 

~. ~.../ IV ,j \.,1 '<LV 
,{'t _v 0 1 \, ,/ 

LA INSTRUCTION OPERATION 
(PART 3) 

:[j) :0 fl 0 
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REGISTER BRANCH OR REGISTER AND BRANCH (RT) INSTRUCTIONS 

: : 

The CCU takes on 11 cycle to execute anyone of the five register 
branch, or register and branch instructions. 

BRANCH 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) 

0 2 3 4 5-14 15 

0 0 T I * 

*0 = + displacement 
1 = - displacement 

The displacement in the T field is added to the address in general register 
o (tAR) to form a "branch to" address. The displacement specified 
by the T field can be ·1023 to +1023 halfwords. Bit 15 determines 
whether the displacement is positive or negative. An unconditional branch 
to the "branch to" address occurs. 

The 'c' and 'z' latches are not changed. 

Note: Since reg.ster 0 is incremented before the instruction is 
executed, the displacement is with respect to the address 
of the next sequential instruction. Therefore, the displacement 
from the B instruction is -1022 to +1024 halfwords. 

BRANCH ON BIT (BB) 

o 2 3 4 5·6 7 8 9·14 15 

M M R N M T 

*0 = + displacement 
1 = - displacement 

General Register = (2xR) +1 

the displacement in the T field is added to the address in general 
register 0 (lAR) to forma "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 . 

. JheM.field specifies.8 bitin byte 0 (N==O) or byte 1 (N=l) 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 'c' 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-fieid 
Tested 7 238 -bit 

0.0 0 000 
1 0 001 
2 0 010 
3 0 o 1 1 
4 0 100 
5 0 1 0 1 
6 0 1 1 0 
7 0 1 1 1 

1.0 1 000 
1 1 001 
2 1 010 
3 1 o 1 1 
4 1 100 
5 1 1 0 1 
6 1 1 1 0 
7 1 1 1 1 

BRANCH ON C LATCH (BCL) 

0 2 3 4 5-14 15 

0 0 T I I 
*0 == + displacement 

1 == - displacement 

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 displacement is positive or negative. 

The 'C' latch is tested. If it is not set, the next sequential instruction 
is executed Il it is set, the next instruction to be executed is at the 
"branch to" address. 

The 'c' and 'z' latches are not changed. 

Note: Since register 0 (JAR) 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) 

'0 ~ l' 2 

*0 == + displacement 
1 = - displacement 

3 4 7 

R N 

8 9-14 15 

T 

General Register = (2xR) + 1 

The displacement in the T field is added to the address in general 
register 0 (tAR) 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 == 0) or bytes 0 and 1 (N==l) 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 'C' and 'z' latches are not changed when this instruction is 
executed. 

Note: Since register 0 (lAR) is incremented before the instruction 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. 

BRANCH ON Z LATCH (BZL) 

o 2 

o 0 

*0 = + displacement 
1 = - displacement 

3 

o 

4 5-14 15 

T 

The displacement in the T field is added to the address in general register 
o (tAR) to form a "branch to" address. The displacement specified 
by the T field can be -1023 to +1023 halfwords. Bit 15 determines 
whether the displacement is positive or negative. 

The 'z' condition latch is tested. If not set, the next sequential 
instruction is executed. If set, the next instruction to be executed 
is at the "branch to" address 

The 'c' and 'z' latches are not changed. 

Note: Since register 0 is incremented before the instruction 
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. 

REGISTER BRANCH OR REGISTER 
AND BRANCH (RT) INSTRUCTIONS 6-630 
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B, BCl, AND BZl II\ISTRUCTION OPERATION 

'I.· TAR I· g~~~~ 
1. _____ ....,... ____ ~_ DG971 

Constants ~+2) --"l 
X 

OE975 
DF975 

'-____ ,...-__ - ...... DG975 , 

X TO + T1 Time Set I A-B Reg (CC007) 

I 
X 

• 

DE002 
DF002 

Gate TAR to Y Bus 
~CSOO4) 

1 SetSAR, 

Ilesoo71 

SAR 
DE971 
DF971 

DE975 
DF975 

____ ___.--....... -- DG975 ..... ____ .,...-___ ---' DGOO2 _____ +-____ ~ DG971 

11A 

Instruction Operation 

B,BCL,BZL Add 

See page 6-100 

ALU 

DE008 
DF008 ___ ....-___ DG008 

DE974 
DF974 _____ ,...-____ ---' DG974 

,---­
I 
I 
I 
I 
L-

X Write LS (CC006) X Set TAR (CS007) 

I I 

Gene,. I Reg;"e, I~A~~~>,I .. _____ T_A_R ____ _ 

TAR is incremented by 
two in ALU. This new 
address is placed in 

DE971 
DF971 
DG971 

11B 

I 
11F 

~ 
:~;~;~;~:: DR ESS/DA T A switches are compared. :~;~:~:~:~ 
:111 The ADDRESS COMPARE light JJj 
::::::::;: comes on If the address compare ::::::::::: 

~~ 
I X Set Op Reg I ~CS007) 

B, BCl, AND BZL INSTRUCTION 
OPERATION 

-J? Gate Memo,y Byte to 
~ M Bus (CS005) 

I X Set SDR Byte I (CS007) 

~ Gate SARto 

Op Register I _______________ DN001 SDR 1 _________ --' DNOOl 

X A Bus ~CS004) 

DE975 
DF975 

______ ----- DG975 ____ -,.. _____ ... AP001, To next 
page. 

DE975 
DF975 

DE002 
DF002 

_____ --, _________ DG975 -----""'"T------.... DG002 

r--------~ ,-__________ DE008 
DF008 
DGOO8 

Z Register 

I 

DE974 
DF974 
DG974 

X Set DR 2 ~CS007) 
I 

DE003 
DF003 

____ ....,~----"" DG003 

Display B I AP011 ____________ AP012 

Instruction Operation 

B, BCL,BZL Compare 

See page 6-100. 

Note: See page 6-000 for data flow 
bit card locations. 

TAR and in the IAR. -------, 11 F ti me is necessary 
because of bridge 
storage characteristics. 

To Next 
Column 

() !1 i'" ~o'\ i I. (} 

11E time is necessary 
because of bridge 
storage characteristics. 

err,,) 
\~' 

(~,.., 

,,\~jr 
(~""'I 
~.J'/ 

,1""""" l~' ,'n' (,J;I IV! '~' 

/0 I , 
'4.. -, .--'! 

To Next 
Page 

(1 
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From Precedi ng Page 

I 
11C 

11D 

B, BCl, and Bll 

B, Bel, and Bll 

• The displacement in the T field is 
added to (or subtracted from) the 
address in IAR to form a "branch 
to" address. If the branch condi­
tion is met, the result is placed 
in TAR and in IAR. (See the de­
scription of the specific instruction 
for an explanation of the branch 
condition.) The B instruction always 
causes TAR and IAR to be loaded. 

Instruction Operation 

B, BCl, Bll Add or Subtract 

See page 6·100. 

Typical gates needed 
to Set TAR on Bll 
instructions: 
• l Cond (Cl005) 
• SR,Cond Met (Cl005) 
• Condition TAR SET (CS003) 

--- ---End,of Instruction 

o o o o 

,.. _______ ... DE971 

I DF971 
DG971 SAR 

~---------r----------j 

X Set lAR (CS001) 

I 

lAR 

DE002 
DF002 
DG002 

From Preceding Page 

7 
X 

DE975 
DF975 
DG975 

X TO + Tl Time Set 

I A-B Reg (CC007) 

DE975 
DF975 
DG975 

o o o o o o o 

DEOO2 
DF002 
DG002 

X TO + Tl Time Set 

I A - B Reg (CC007) 

DE002 
DF002 
DG002 

,... _____ 111(' DE974 

l Register 

r-----'-
Set TAR 

X (CS007) 

TAR 

I 

DE971 
DF971 
DG971 

X Gate TAR to Y 
I Bus (C5004) 
X Set SAR (CS007) 
I 

SAR 

DE971 
DF971 
DG971 

DF974 
DG974 

DE974 
DF974 
DG974 

--, 
X 
I 

General Register OAR) 

Typical gates needed to 
WriteLS on Bll instructions: 
• l Cond (Cl004) 
• BR CondMet (Cl005) 
• Gate lS Write (CS007) 

DE002 
DF002 
DG002 

Note: See page 6-000 for dataflow 
bit card locations. 

o o o o o o o o o o o 

B, BCl, AND Bll INSTRUCTION 
OPERATION (PART 2) 

_AL __ .. ______________________________ .""II~ ________________________________________________ ~ ________ -------------------------------

o o o 
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BB INSTRUCTION OPERATION 

Constants (+2) I 
, X Force Constant 0002 

(CF001 ) 

DE975 
DF975 

'-___ --._-----' DG975 

TO + T1 Time Set I A-B Reg (CC007) 

DE975 
DF975 

1 'I' DE971 TAR DF971 
~ _____ ~ _____ __' DG971 

I 
-X 

• 
DE002 
DF002 

Gate TAR to Y Bus 
(CS004) 

! Set SAR 

IICSOO7J 

SAR 
DE971 
DF971 

'--------r----... DG975 -----.....,r------ DGOO2 ~-----r------- DG971 

11A 

Instruction Operation 

BB Add 

See page 6-100 

ALU 

DEooa 
DF008 _____ --- DG008 

DE974 
DF974 

'--_____ ----~ DG974 

r---­
I 
I 
I 
I 

X Write LS (CC006) X Set TAR (CS007) 

To Next 
Column 

o o 

I 

General Register liAR) 

o o 

DE002 
DF002 
DG002 

TAR is incremented by 
two in ALU. This new 
address is placed in 
TAR and in the I AR. 

11 E time is necessary 
because of bridge 
storage characteristics. 

o o o 

I 

o 

DE971 
DF971 
DG971 

0'", 
'" o o o 

118 

I 
11 F 

-~ 
To Next 
Page 

o 

------_._._--_. 

SS INSTRUCTION OPERATION 

~ 
:;~~;~;~: ' DR ESS/DA T A SWitches are compared. ~;~;~~;~; 
:;:;:;::: The ADDRESS COMPARE light ::;:~:::: mr 'comes on if the address compare :tl~~~ 
i::l;:~: conditions are. met. (See LOAD/ ::;::::::: 

111!llii!if:~;~i;i!:!ii~i~i;;!~i;l:ii!;;l;~;i;!;!!!;j;ii~i;li~:~i:ijll;III!I'I'1 

~ Gat. SARto 
A Bus (CS004) 

DE975 
DF975 

l SelOp Reg 
.1 (CSOO~) 

.,;p Gat. Memo,y By .. to 
~ M Bus (CS005) 

1 Set SOH Byte 
1 -~CSOO7) 

::z. 

'1 ... ____ o_p_H_e_g_is_te_r ____ 1 DNOOI ··1 .. ~ ____ S_D_R _____ I DNOOI 

'"'_ ___ ......, _____ DG975 '--____ .--___ ---' APOOl To next 
page. 

o 

DE002 
DF002 

DE975 
DF975 

_____ .....,~-----' DG975 '--___ ~-----~ DG002 

o 

~----__ --__ DEooa 
~--------~ DF008 

o 

DG008 

I DE974 
Z Register DF974 

~----.....,r-------' DG974 I 
X Set DR 2 (CS007) 
I 

DE003 
DF003 

~ ___ .....,r-____ --,DG003 

Display B I AP011 
~ ___________ --,_AP012 

11 F time is necessary 
because of bridge 
storage characteristics. 

o o o o o 

Instruction Operation 

BB Compare 

See page 6-100. 

Note: See page 6-000 for data flow 
bit card locations. 

o o o o 0,' I 
, , 
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From Preceding Page 

11C 

BB only 

!!!!~I\\~lt!j;j~~:l~l1l!;~;;~!\;~::~j~;;~\\\!~~!l~l~~;;~m:~!~:;~~\l:;~m\~~~!l~~!~;~;~~;:\~\;\!~;l~~~\:l\\~~l~;l;l:;;l~l\~~~j\l\\i\\\~ 
:ll\~l of the Op reg) of both byte 0 and byte 1 of the A reg. The \%%~ 
:::::::::: general register content (includes the bit to be tested) is placed m:::: 
\\\\:\:\:\ in the B reg. ALU performs an 'AND byte 0' or 'AND byte l' \lljlll\i 
::::::::::: operation (determined by the N field). Test results: ~:l~:j::: 

Generate Constant ---, 

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. 

I nstructi on 

BB 

See page 6-1 00. 

SAR 

I 

(CF002) X Force Constant 
I (CF001) 

... --_____ ~ DE975 .-______ .... DE002 

DF975 
DG975 

General Register DF002 
DG002 

X 

I 
TO + Tl Time Set 
A-B Reg (cC007i 

X 

I 
TO + Tl Time Set 
A-B Reg (CC007) 

~ _______ III DE975 

_-------.__ DE002 

Operation 

And byte 

DF975 
DG975 

...... -----(DE974 
DF974 
DG974 

~
DE974 
DF974 
DG974 

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

Z Register 

DF002 
DG002 

\\ T"ted b;';s;n B ,e9;ste,. 
\~ The M field determines the 

.: bit position. 

X Set LAR (CS001) Examples: 1. AND byte a operation, test bit = 1 at M = 3 

j 

LAR 

BReg 
AReg 

Z Bus 

Byte a Byte 1 
XXXl XXXX XXXX XXX X (No byte 1 
0001 0000 0001 0000 operation) 

0001 0000 0000 OOOO~BRANCH 

2. AND byte 1 operation, test bit = 0 at M = 7 

B Reg XXXX XXXX XXXX XXXO 
A Reg JOOOO 000 1 

0000 0000 

No byte a 

0000 0001 

0000 OOOO~NoBRANCH 

operation 

To Next Column 

--------------------------~------------------------~111111111-------------------------------

o o o 

BB only 

110 

End of Instruction 

o o o o o o 

From Preceding Page 

y 
X Gate SDR Bits to A 

Bus (CF003) 

,---------'------... DE975 

X 

I 

DF975 
DG975 

TO + Tl Time Set 
A-B Reg (CC007) 

.-------... DE975 
DF975 
DG975 A Register 

o o o o 

fIII-------... DE003 

X 

I 

DF002 
DG002 

TO + Tl Time Set 
A-B Reg (CC007) 

,.. _______ ... DE002 

B Register 
DF002 
DG002 

I nstruction Operation --.--___ ([D E974 

BB Add or Subtract 
DF974 
DG974 

See page 6-100. 

Branch condition met 
when AND'ed byte 
operation results in "1" 

IIII _______ ~ DE974 

IDF974 
.DG974 

Z Register 

L---------~i----------~ 
I 

:;::::;:.;.... ,- -- -- -- -- ---- -- -- -- -- ...., 
.:.: .. :.:.:.; .. ; .... X-Z Bus Byte 0 or 0 and 1 Zero X 

. (CZ001) 

X Set TAR (CS007) 
I 

X Write LS (CC006) 
I 

TAR 

I 
X 

I 
X 
I 

DE971 
DF971 
DG971 

Gate TAR to Y 
Bus (CS004) 

Set SAR (CS007) 

... _______ I11III DE971 

IDF971 
DG971 SAR 

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

Note: See page 6-000 for data flow 
bit card locations. 

General Register (tAR) 
DE002 
DF002 
DG002 

o 

BB INSTRUCTION OPERATION 
("ART 2) 

o o 

6-670 
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BGT INSTRUCTION OPERATION 

r~J 
Constants /+2) I 

X Force Constant 0002 
~CFOOl ) 

DE975 
DF975 

~ ______ ~ ________ ~DG975 

TO + T1 Time Set I A-B Reg ~CC007) 

DE975 
DF975 

TAR I DE971 
DF971 

I....------'"""'TI----..I DG971 

X Gate TAR to Y Bus 
• /CS004) 

Gate Y Bus to I B Reg (CS004) 

X TO + T1 Time Set 
I A-B Reg (CC007) 

B Register 

I 
X Set SAR 

IleS00
7) 

SAR 
DE971 
DF971 

~ ______ ...., ________ ~ DG975 I DE002 
DF002 

~-----"'r------~ DG002 

C
J 

~ _______ ~ _______ ~ DG971 

11A 

Instruction Operation 

BCT Add 

See page 6-1 00 

ALU 

DEOOS 
DF008 

~----"T"'"----~ DG008 

DE974 
DF974 

'--_______ ----~ DG974 

r---­
I 
I 
I 
I 

X Write LS ~CC006) X Set T AR ~CS007) 

I I 

I DE97, 

__ G_en_e_r_a_1 R_eg_i_st_e_, g-I~-~-oi-i-"'A,I .. __ ~ __ T-A-R----- g6~j~ 

I 
11 E 3705-1 Only 

, --==:::::::1:·::::::::::::::::::::.:::::::.:::·:: 

To Next 
Column 

o o o o 

TAR is incremented by 
two in ALU. This new 
address is placed in 
TAR and in the I AR. 

11 E time is necessary 
because of bridge 
storage characteristics. 

o o o o o o o o o o 

118 

I 
11 F -" * 

To Next 
Page 

o o 

BCT INSTRUCT.ION OPERATION 

I 

-J? Gate Memo,v Bvte to 
~" M Bus (CS005) 

I 
X Set Op Reg 
I (CSO07) 

-J? Gate SAR to 

Op Register I 
~ __________ -..IDNOOl 

A Bus (CS004) 

DE975 
DF975 

~ ________ ~ _________ DG975 ~ ___ ...., ____ ...... APOOl 

DE975 
DF975 

________ --..,,...-___ ..... DG975 

o 

_------__ DEOOa 
DF008 
DGOO8 

Z Register I DE974 
DF974 

~ _______ ---~ DG974 

X Set DR 2 (CS007) 
I 

DE003 
DF003 

1....-___ '"""'T _______ ..IDG003 

Display B I AP011 __________________ ~. AP012 

11 F time is necessary 
because of bridge 
storage characteristics. 

o o o o o 

DE002 
DF002 
DG002 

o 

X Set SDR Byte 
I (CS007) 

SDR I ___________ ...... DNOOl 

To next 
page. 

Instruction 

BCT 

See page 6-1 00 . 

Operation 

Compare 

Note: See page 6"000 for data flow 
bit card locations. 

o o o o o 

6-680 

o 



• o o o o o o o o o o o o 
From Preceding Page 

BCT only Constant (+1) --, 
X 

DE975 
DF975 

....... ___ --...---___ ---' DG975 

x 
I 

TO + Tl Time Set 
A-B Reg (CC007) 

Instruction Operation 

11C BCT And 

See page 6-1 00. 

... _______ ... DE971 

I DF971 
SAR . DG971 

~------~I------~ 
X Set LAR (CS001) 
I 

LAR I 
DE002 
DF002 
DG002 

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

To Next Column 

X Set TAR (CS007) 

I 
~ .......... a. .... ~ DE971 

I DF971 
DG971 TAR 

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

o o o o 

fIIIII-------11111 DE002 

X 

I 

DF002 
DG002 

TO + Tl Time Set 
A-B Reg (CC007) 

~ _______ .. DE002 

DF002 
DG002 

DE974 
DF974 
DG974 

DE974 
DF974 
DG974 

X Write LS (CC006) 

I 

... -------...... DE002 
General Register OAR) 

DF002 
DG002 

o o o o o o 

BCT only 

Instruction 

11D 
BCT 

See page 6-100. 

End of Instruction 

o o o o o o o o o 

From Preceding Page 

C? 
I 
X Gate SDR Bits to A 

Bus (CF003) 

r----~~---~DE975 

X 

I 

Add or 
Subtract 

DF975 
DG975 

TO + Tl Time Set 
A-B Reg (CC007) 

,..--------- DE003 

X 

I 

DF002 
DG002 

TO + Tl Time Set 
A-B Reg (CC007) 

... -------IIIIIIJ DE002 
DF002 
DG002 

DE974 
DF974 
DG974 

,.. _______ ... DE974 

I DF974 
. DG974 

Z Register 

~--------'ir---------~ 
I 

r----- .. - -1 
X Set TAR (CS007) 

I l1li __________ DE971 

I DF971 
TAR . DG971 

~--------~I--------~ 
X Gate TAR toY I Bus (CS004) 

X Set SAR (CS007) 

I 
... ________ II1II DE971 

I·
DF971 
DG971 SAR 

~--------~ 

Note: See page 6-000 for data flow 
bit card locations. 

X Write LS (CC006) 

I IIII-------IIIIIIJ DE002 DF002 
DG002 General Register OAR) 

BCT INSTRUCTION OPERATION 
(PART 2) 

o o 

6-690 



REGISTER AND EXTERNAL REGISTER (RE) INSTRUCTIONS 

An 'input' or 'output' or 'exit' instruction takes one 11 cycle for execution, 

INPUT 

0 1-3 4 5-7 8-11 12 13 14 15 

0 E 0 R E 0 0 

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 '2' latches are not changed when an 'input' instruction 
is executed. 

An 'input' instruction can be executed at program level 1, 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. 

o 

Note: If register 0 (lAR) is specified as R, a branch to the effective 
address formed in register 0 occurs. 

,0 
~-Y o o o 0·'" " o o o o 

OUTPUT 

0 1-3 4 5-7 8-11 12 13 14 15 

0 E 0 R E 0 0 0 

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 '2' latches are not changed when an 'output' instruction 
is executed. 

An 'output' instruction can be executed at program level 1. 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. 

o 

Note: If register 0 (tAR I 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 specified by E, the 
content of the general register is not changed, and parity is 
regenerated. 

o o o o o o o o 

0 

o 

REGISTER AND EXTERNAL 
REGISTER (RE) INSTRUCTIONS 

EXIT 

2 3 4 5 6 7 8 9 10 11 

0 0 0 0 0 0 1,0 

This instruction is used to leave any of the five program levels. When 
an 'exit' instruction 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 '2' latches are not changed. 

o o o o o o o o 

12 13 14 15 

I 0 0 0 0 

o o o 

6-700 
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• o o o o o o o o 
INPUT INSTRUCTION OPERATION 

Constants (+2) I 
X 

o o o o o o 

I DE971 
DF971 

______ ~I ----~ DG971 

X Gate TAR to Y Bus 

TAR 

~ (CS004) 

o 

DE975 
DF975 

...... ____ ,...-___ --' DG975 X Gate Y Bus to I B Reg (CS004) 

I X Set SAR 

IICSOO7
1 

X TO + Tl Time Set I A-B Reg (CC007) 

DE975 
DF975 

X TO + Tl Time Set I A-B Reg (CC007) 

DE002 
DF002 

____ ...... ____ ....1 DG975 ...... ----r-------' DG002 

11A 

Instruction 

Input 

See page 6-100 

Operation 

Add 

ALU 

DE008 
DF;008 

...... __ ..,... __ ....1 DG008 

DE974 
DF974 

'-___ ...... ____ .... DG974 

r---­
I 
I 
I 
I 

X Write LS (CC006) X Set TAR (CS007) 

I I 

__ G_e_ne_r_a_1 _R_e_gi_st_e_, ~_I ~-~A-~:-g:-~-....Ii,(I ... _____ T_A_R ____ --' 

DE971 
DF971 
DG971 

I 
11E 

t_ 
To Next 
Column 

TAR is incremented by 
two in ALU. This new· 
address is placed In 
TAR and in the IAR. 

11 E time is necessary 
because of bridge 
storage characteristics. 

SAR 

o 

DE971 
DF971 
DG971 

o o 

11B 

I 
11 F -, 

To Next 
Page 

o o o o o o o o o o o o 

I X Set Op Reg I (CS007) 

~ Got, M,mo,y By" to 
~ M Bus (CS005) 

I X Set SDR Byte I (CS007) 

R Gato SAR to 

""'-------r----....J DNOOl 
SDR I _________ .... DNOOl 

X A Bus (CS004) 

DE975 
DF975 

____ --...-___ --' DG975 ...... ____ .--___ ......J APOOl 

I/O Reg. Adr. Bus to 
all external registers • 

DE975 
DF975 

~---~r-------' DG975 

_------ DE008 
DF008 
DG008 

Z Register I DE974 
DF974 

~ ________ ~ ________ ~ DG974 

X Set DR 2 (CS007) 

I 

DE003 
DF003 -------r-------' DG003 

Display B I AP011 
_________ --'_ AP012 

11 F ti me is necessary 
because of bridge 
storage characteristics. 

DE002 
DF002 
DG002 

I nstructi on Operation 

Input Compare 

See page 6-1 00. 

Note: See page 6-000 for data flow 
bit card locations. 

o 

INPUT INSTRUCTION OPERATION 

o o 
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From Preceding Page 

Input Only 

11C 

I 

To Next Column 

£ .". o o o o o 

CCU External Registers Adapters 

! Input Instruction I Input Instruction 

I :::::~ Indata to 1 :::::~sto VBus 
,. Y Bus (CS004) I (CS004) 

General Register 

I, Gate Y Bus to B R .. I (CS004) 
X TO + T1 Time Set 

A-B Reg (CC007) 

I 

Instruction Operation 

Input B Reg Direct 

See page 6-100. 

SAR ] 

I SOl LAR X I (CS001) 

LAR 

o o () o 

Z Register 

DE974 
DF974 
DG974 

I Gate Z Bus to M Bus I (CS005) 

X Set SDR Byte (CS007) 

I 

SDR DN001 

o o () 

DE002 
DF002 
DG002 

() 

INPUT INSTRUCTION OPERATION· 
(PART 2) 

Input Only 

11D 

End of 
Instruction 

0 ',) 
_..'I" 

r~~E~ 
,:;:;:;: the R field. TAR is also loaded if this :=::;=;=:: 

~~;~~;:;J 

DE975 
DF975 
DG975 

TO + T1 Time Set r A-B Reg (CC001! 

~ ................ ~ DE975 

o 

Instruction Operation 

Input A Reg Direct 

See page 6-100. 

DF975 
DG975 

)11-----_ DE974 
DF974 

Z Register 

DG974 

DE974 
DF974 
DG974 

,----------
X Set TAR 
I (CS007) 

TAR 

X 

I 
X 

I 

SAR 

Gate TAR to 

DE971 
DF971 
DG971 

Y Bus (CS004) 

Set SAR (CS007) 

DE971 
DF971 
DG971 

Note: See page 6-000 for data flow 
bit card locations. 

o o o o o () 

X Write LS (CC006) 

I 
... _______ liliiii DE002 

General Register (R) 

o o o 

DF002 
DG002 

o o 
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• o o o o o o o o o 
OUTPUT INSTRUCTION OPERATION 

Constants (+2) ----, 

X Force Constant 0002 
(CFOOl ) 

DE975 
DF975 

~ ______ ~ ________ ~DG975 

TO + T1 Time Set I A-B Reg (CC007) 

DE975 
DF975 

000 o 0 o 

I TAR I g~:J; 1 .. _____ ...,... ____ ... DG971 

I 
X 

~ 
X Gam- "{' Bus to 
I: B; Reg; (CSOO4) 

X' TI)}+ Tl Time Set 
I, A~B; Reg. (CCOO7) 

DE002 
DF002 

Gate TAR to Y Bus 
(CSOO4) 

1 Set SAR 

l,csao71 

SAR 

o 

DE971 
DF971 

~ ______ ---. _______ ...J DG975 ~------r.----'" DG002 ~-------'r__----~ DG971 

11A 

Instruction 

Output Add 

See page 6-100 

ALU 

DEOOS' 
DF008 

..... __ ...,.-__ -' DG008; 

DE974 
01=974 

'----------,r__-----......J DG9:74 

r---­
I 
I 
I 
I 
L-

X Write LS (CC006) X, Set TAR (CS007) 

I I' 

Geoe,.' Reg;"., "~~~:'1,/1 a.. _____ T_:fi!It_,R_; _____ -' 

DE971 
DF971 
DG971 

To Next 
Column 

TAR is incremented by 
two in ALU. This new 
address is placed ~n 
TAR and in the IAR. 

11 E time is necessary 
because of bridge 
storage characteristics. 

o 00 o 0 o o 00 o o o o o 00 o 

11B 

I 
I1F 

-f. 
To Next 
Page 

! Set Op Reg I (CS007) 

~ Gate Memo,v Bvte to 
~ M Bus (CS005) 

I 

~ G.toSARto 

Op Register I 
~ ___ ...,. ____ .... DNOOl 

A Bus (CSOQ4) 

DE975 
DF975 

'----------.r__----......J DG975 ____ ---.~---__ APOOl 

DE975 
DF975 

~------.r__---.... DG975 

~ _____ .... DE008 
DF008 
DG008 

Z Register IDE974 
DF974 '---------.r__-----""" DG974 

X Set DR 2 (CS007) 
I 

DE003 
DF003 

~ __________ ~ _______ DG003 

Display B t AP011 ____________ --'. AP012 

11 F time is necessary 
because of bridge 
storage characteristics. 

DE002 
DF002 
DG002 

X Set SDR Byte I (CSOO7) 

SDR I _________ --' DNOOl 

l 
I/O Reg. Adr. Bus to 
aI/ external registers. 

Instruction 

Output 

See page 6-1 00. 

Operation 

Compare 

Note: See page 6-000 for data flow 
bit card locations. 

OUTPUT INSTRUCTION OPERATION 6-730 



~' o o 

From Preceding Page 

11C 

DE002 
DF002 
DG002 

X TO + T1 Time Set 
1 A-B Reg (CC007) 

DE002 
DF002 
DG002 

Instruction Operation 

_______ DE974 

DF974 
DG974 

Output B Reg Direct 

See page 6-100. 

I 
DE971 

SAR DF971 
~----or-------J DG971 

r­
I 
I , 

1 
X Set LAR 
.1 (CS001) 

Outbus 
to 

Adapters 

_-------_ DE002 

I 
DF002 

LAR DG002 
~--------------------~ 

Note 1: The line Output Inst (CD003) generates the line CCU Sample 
Output Data (C0001) which is active during CD (irne. 

Note 2: The line CCU Sample Output Data causes the contents of the 
Z Register byte 1 to be set in the CRC data register. 

DE974 
DF974 
DG974 

1 
X Gate Z Bus to M Bus 

I (CSOO5) 

X Set SDR Byte (CS007) 

1 

DN001 

To Next Column 

o o o o o o () o o 

1.0 

o 

I 
X CCU Sample 

a Register 

Output 
Data (C0001) 

1.7 

(CRC Data Register) 

Output Only 

::~::::::: register E. I n any case, the contents ~:::::~::: 

:1111111~:~ilil~mi~i~i]l:lill~~:ilim;:[;1~illtmi~:ill:~~i~~;~t:jlimm~~tm~~tt~~m~111111f111 
1,10 

Instruction Operation 

Output A Reg Direct 

See page 6-' 00 .. 

OUTPUT INSTRUCTION OPERATION 
(PART 2) 

~ 
X Gate SDR Bits to A Bus 

(CF003) 
DE975 
DF975 

'---------,..-------1 DG975 

X TO + T1 Time Set 
I A-B Reg (CC007) 

Z Register 

DE975 
DF975 
DG975 

DE974 
DF974 
DG974 

DE974 
DF974 
DG974 

X Write LS (CC006) 
I 

... _______ • DE002 

General Register (E) 
DF002 
DG002 

Endof 
Instruction Note: See page 6-000 for data flow 

bit card locations. 

o o o o o o o o o o o o o 0 o o 
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• o o o o o o o o 

EXIT INSTRUCTION OPERATION 

Constants (+2) ---, 

X Force Constant 0002 
(CFOOl ) 

DE975 
DF975 

'--___ .....,.. ____ """ DG975 

TO + T1 Time Set I A-B Reg (CC007) 

DE975 
DF975 

o o 0000 o 

TAR I DE971 
DF971 

-----r-----..... DG971 

I 
X 

• X Gate Y Bus to I B Reg (CS0Q4) 

X TO + T1 Time Set I A-B Reg (CCOO7) 

DE002 
DF002 

Gate TAR to Y Bus 
(CS004) 

! Set SAR 

I'CSOO71 

SAR 

o 

DE971 
DF971 

..... _____ ...., ______ ~ DG975 ..... -----,r-----..... DGOO2 ~~---~r-----~ DG971 

11A 

Instruction 

Exit Add 

See page 6-1 00 

DE008 
PFOO8 

'--__ ,..-_--' DG008 

DE974 
DF974 

'-------r----""" DG974 

,---­
I 
I 
I 
I 

X Write LS (CC006) X Set TAR (CS007) 

I I 

__ G_en_e_ra_I_R_e_g_is_te_r_~_';_~_:_~ ..... ,I ..... ____ T_A_R __ ~-""" 
DG002 .:jj~~~1~l~lt:: 

DE971 
DF971 
DG971 

I 
11 E ,-

To Next 
Column 

TAR is incremented by 
two in ALU. This new 
address is placed in 
TAR and in the I AA. 

11 E time is necessary 
because of bridge 
storage characteristics. 

Mg._ 

o 

11 B 

I 
11 F 

-~ 
To Next 
Page 

00 o o o o o o o 000 o 

:~~~~~~~~M:j:j:j:j:j~j1*~l*1j1j~ljljljlj1j~lj~jlj1jljljlf:j~1jljlf:f:j~~lj~f:j~~~~~ljlj1j1j~f:jlj1f:j~j@lj~fl~l 
::~::::~ The data in the storage location ::::~;~; 
f:~~j addressed by SAR is loaded in the :jjjjjjjjj 
tljljli Op register and in SDA. The :lljlj 
:j:j:j:~i addresses in SAR and in the AD- :::::!;::: 
@ljij DRESS/DATA switches are compared. :lnm I 

-J? Gate Memo,y Byte to 
~ M Bus (CS005) 

I :::::::::: The ADDRESS COMPARE light ::~::::~ 

ii~i~i!! ~~:,nJi~i~~~fa::~a!~(~e c~~~~i :iil~l! 
:j:~j::: STORE COMPARE switch on 1-060,) :::::::~l 

f!iilij;j;Il~~~ij;j;j;jijijij;j;j;¥jijijij;jijjjjj;j;jjjj§j;j;j;j;j;jjjjj~m;j;j~jjjjjjjj;j;jj~jjj;j~;j;~jijij;j;j;j;jMi;ji~lil~i 

X Set Op Reg I (CS007) 

R· 
Op Register I 

'__ ________ """ DN001 

X Gate SAR to 
A Bus (CS004) 

DE975 
DF975 -----.....,r__---..... DG975 

____ ..,.. ____ ~ AP001 

DE975 
DF975 .... ---~r__----..... DG975 

...-_____ '"'1. ~-------, DE008 
DF008 
DG008 

Z Register 
DE974 
DF974 ______ ....., ________ ~ DG974 

I 
X Set DR 2 (CS007) 
I 

DE003 
DF003 

~ ____ ...., ____ ~ DG003 

Display B I AP011 
..... ________________ ~_ AP012 

11 F time is necessary 
because of bridge 
storage characteristics. 

DE002 
DF002 
DG002 

X Set SDR Byte I (CSOO7) 

SDR I 
~ ________ """ DN001 

Instruction Operation 

Exit Compare 

See page 6-100. 

Note: See page 6-000 for data flow 
bit card locations. 

o 

EXIT INSTRUCTION OPERATION 

00 
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From~in~ 

Exit Only 

·~a 
SAR 

I 

DE971 
DF971 
DG971 

X Set LAR (CSOO1) 

I 

--- --- -'-- --- ---

l ____ ,---I ~=-LAR_ DE002 
DF002 
DG002 

Exit Only 

Instruction Operation 

110 
Exit B Reg Direct 

See page 6-100. 

End of Instruction 

o o o o o 

,.-----.. DE974 
DF974 

Z Register 

I 

DG974 

DE974 
DF974 
DG974 

X Set TAR (CS007) 

I 

TAR 

DE971 
DF971 
DG971 

L Gate TAR to Y Bus I (CSOQ4) 

X SetSAR (CS007) 

I 

SAR 

DE971 
DF971 
00971 

Note: See page 6-000 for data fl,ow 
bit card locations. 

o o o 

DE002 
DF002 
DG002 

DE002 
DF002 
DG002 

,(C:'. 

~.//I o o O· \ . ,if o 00 o o o o () o 

EXIT INSTRUCTION OPERATION 
(PART 2) 

o 0 o o o 
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.00000000000000000 000000 000000 00 00 

CCUINPUTINSTRUCTIONS 

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 XIOO' TO X I 1 F' 
GENERAL REGISTERS 

Inputs X'OO'-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. 

Storage 
Size 

16K 
48K 
80K 

112K 
144K 
176K 
208K 
240K 

Note: The 16K 8SM must be jumpered as the 
last logical 8SM in the addressing scheme. 

INPUT X 1 70' STORAGE SIZE INSTALLED 

Input X70' causes the general register specified by the R 
field to be loaded with a combination of bits that indicate 
the amount of storage installed. 

GENERAL REGISTER BIT DEFINITIONS 

3705-1 (Bridge Storage) 

0.0 A "1" indicates that the amount of storage 
installed in the 3705-1 is either 144, 176,208, 
or 240K. 

0.1 A "1" indicates that the amount of storage 
installed in the 3705-1 is either 80, 112,208, 
or 240K. 

0.2 A "1" indicates that the amount of storage 
installed in the 3705-1 is either 48, 112, 176, 
or 240K. 

0;3 A "1" indicates that tne amount of storage 

0.4 These bits are O. I 
installed in the 3705-1 is either 16,48,80, 
112, 144, 176, 208, or 240K. 

General Register 
(In CCU) 

1.7 

--- --- ------------------- --- -3705·11 (FET Storage) --- ---------- ----

Storage 
Size 

32K 0 
64K a 
96K 0 

128K 0 
160K 0 
192K 0 
224K 0 1 
256K 0 0 
320K 0 1 0 
384K a 1 1 
448K 0 1 1 
512K 1 0 0 

0 
1 
1 
0 
0 These bits 
1 are O. 
1 
0 

0.1 

1 
0 
1 
0 

0.2 A "1" indicates that the amount of storage 
installed in the 3705-11 is 512K. 

0.3 A "1" indicates that the amount of storage 
installed in the 3705-11 is 256, 320, 384, or 448K. 

0.4 A "1" indicates that the amount of storage 
installed in the 3705-11 is either 128K, 160K--.192K, 224, 384, or 448K. 

0.5 A "1" indicates that the amount of storage 
installed in the 3705~11 is either 64K, 96K, 192K, 224, 320, or 448K. 

0.6 A "1" indicates that the amount of storage 
insta-lied in the 3705-11 is either 32K, 96K, 160K, 
or 224K. 

0.7 These bits are O. 1.6 

General Register 
(In CCU) 

A"l" indicates that 20-bit 
addressing is installed. 

HARDWARE FUNCTION 

Gate Input 70 3705-1 

Select 1 st Logical 8SM 

CM002 

Mem Size to 
Indata 0.0 

Mem Size to 
Indata 0.1 

Mem Size to 
Indata 0.2 

Mem Size to 
Indata 0.3 

AJ002 

AJ002 

00 

CM002 

Select 6th 00 .-.... ------1 
Logical 8SM .--+---f--I 

Select 7th 
Logical8SM 

Select 8th 
Logical8SM 

CM002 

CM002 

X Gate CCU Indata I to Y 8us (CS004)' 

X Gate Y 8us to I 8 Reg (CS004) 

The contents of the Y bus are set in 
the 8 register at 11 C time. Refer to 
the input instruction on page 6-710. 

-----------crat; l-n-p-ut-7-0-. ------------- ---- --------

AJ002 

Weight 256K Mem Installed 

Weight 128K Mem Installed 

Weight 32K Mem Installed 

CM002 

Mem Size to I ndata 0.2 

Mem Size to I ndata 0.3 

Mem Size to Indata 0.4 

Mem Size To Indata 0.5 

Mem Size to I ndata 0.6 

X Gate CCU I ndata I to Y Bus (CS004) 

X Gate Y Bus to I B Reg (CS004i 

The contents of the Y bus are set in 
the B register at 11 C ti me. Refer to 
the input instruction on page 6-7'10. 

CCU INPUT INSTR UCTIONS 6-770 
Page of SY27-0107-6 As Updated 8 Dec 1980 By TNL: SY27-1268 
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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. 

HARDWARE FUNCTION 

GENERAL REGISTER BIT DEFINITIONS 

X.4 X.7 Switch A 
------,.,.----- These bits are loaded with information 

from ADDRESS/DATA switch A. 

0.0 0.3 Switch B 
----~r-------

These bits are loaded w.ith information 
from ADDRESS/DATA switch B. 

0.4 0.7 Switch C ----r-----
These bits are loaded with information 
from ADDRESS/DATA switch C. 

1.0 1.3 Switch D -------,--------
These bits are located with information 
from ADDRESS/DATA switch D. 

1 .4 1.7 Switch E -----T-----
These bits are loaded with information 

____ .L-____ -------1.----- _____ ----1 ________ -------""'------ ____ .L...-____ from ADDRESS/DATA switch E. 

X.4 X.5 X.6 

General Register R 
(In CCU) 

1.7 

A 

I 
X 

I 

ADDRESS/DATA Switches (On Control Panel 

I B I C I D I 
Gate Hex Sw I Gate Hex Sw I Gate Hex Sw I Gate Hex Sw Aand C 
and E X Band D X A and C and E X Band D 
(CS004) I (CS004) 

I (CS004) I (CS004) 

X Gate CCU Indata to Y Bus (CS004) 

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. 

E 

I 
X 

I 

o 0 0 (~) 0000000 o o o o o 000000 000 

INPUT X71' 6-780 

AP002 

Gate Hex Sw 
A and C and E 
(CS004) 

0·,1 

'-y o () o o 00 



• 0 00 o o o o 0 o 000000 

INPUT X'72' DISPLAY/FUNCTION SELECT SWITCH 

Input X72' causes the general register,specified by the 
R field to be loaded with information indicating the 
position of the DISPLAY/FUNCTION SELECT switch. 

GENERAL REGISTER BIT DEFINITIONS 

a .:...:...;..0 __ .--__ 0._2 These bits are "0". 

0.3 Storage Address 

A "1" indicates that the DI SPLAY /FUNCTION 
SELECT switch is in STORAGE ADDRESS. 

0.4 Register Address 

A "1" indicates that the DISPLAY/FUNCTION 
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/FUNCTION 
SELECT switch is in FUNCTION 1. 

1.2 Function Select 2 

A "1" indicates that the DISPLAY /FUNCTION 
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 

o 

A "1" indicates that the DISPLAY /FUNCTION 
SELECT switch is in FUNCTION 5. 

1.6 Function Select 6 

o 

I A "1" indicates that the DISPLAY/FUNCTION 
SELECT switch is in FUNCTION 6. 

1.7 This bit is "0". 

I 
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7/1.0 11., 1.2 J ,.31,.41,.51 1.6 1,.7 

General Register 
(In CCU) 

I'D 

o 0000000 

HARDWARE FUNCTION 

~------~r------~ AP005 

I 
X 

I 
X 

• 

Gate Input 72 (CQ004) 

Gate CCU Indata to 
Y Bus (CSOO4) 

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. 

o 000 o 000 

INPUT X72' 6-790 



INPUT X173' 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 174' 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 program 
level 2,3, or 4, the address from LAR is of the last instruc­
tion executed before the input: If this input is executed in 
program level 1, the address from LAR is of the last instruc­
tion executed before entering level 1. 

..;..0.;.,;.0 ____________ --, _____________ 1_.4 These bits are "0". fII---------~ OE002 II LAR IOF002 

0.0 

HARDWARE FUNCTION 

Sp Reg Bit 1.3 
6- 890 A 

Gate Input 73 

(Not) Sp Reg Bit 1.3 
6-890 B 

(;\'107 "17 

o () (} "I ~1! 

A 

CV051 
or 
CV107 

CV051 

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 

or Prot Key Bit 1.7 
CV107 

o 

X.4 1.7 DG002 

I 
X Gate Input 74 (CQ004) 

1.5 1.7 Key I 

1.7 

Store Key to I ndata 
Bit 1.5 

CV051 or CV107 

A 
Store Key to I ndata 

Bit 1.6 

CV051 or CV1 07 

Store Key to I ndata 

Bit 1.7 

CV051 or CV107 

Prot Key to I ndata 

Bit 1.5 

CV051 or CVl 07 

A 
Prot Key to Indata 

Bitl.6 

eva::: 1 or CV107 

Prot Key to I ndata 

Bit 1.7 

CV051 or CVl 07 

This bits contain the key 
addressed by the last Output X'73' 

X Gate CCU Indata to Y Bus (CS004) 

I 
X Gate Y Bus to B Reg (CS004) 

I 
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. 

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. 

0·', 
, ' o 00 () 

INPUTS X73' AND X.74' 6-800 

() 



·000 o o o 000000000 

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, #2, #3, or #4 

A "1" indicates that type 4 CA #1, 2, 
3, or 4 has requested a program level 1 
interrupt. 

0.1 Type 1, 2, or 3 Scanner "# 1 L 1 

A "1" indicates that type 1, 2, or 3 scanner "# 1 has 
requested a program level 1 interrupt. 

0.2 Type 2 or 3 Scanner "# 2 L 1 

A "1" indicates that type 2 or 3 scanner 11 2 
has requested a program level 1 interrupt. 

0.3 Type 2 or 3 Scanner 11 3 L 1 

A "1" indicates that type :2 or 3 scanner 11 3 
has requested a program level 1 interrupt. 

0.4 Type 2 or 3 Scanner 11 4 L 1 

A "1" indicates that type 2 or 3 scanner 11 4 
has requested a program level 1 interrupt. 

0.5 Type 1, 2, or 3 CA 11 1 or Selected Type 4 CA L 1 

A "1" indicates that a type 1,2, or 3 CA 11 1 or 
selected type 4 CA has requested a program level 
1 interrupt. 

0.6 Type 2 or Type 3 CA 11 2 L 1 

A "1" indicates that the type 2 or 3 CA #2 has 
requested a program level 1 interrupt. 

0.7 Remote Program Loader L 1 

I A "1" Indicates that the Remote Diskette Controller 
has requested a program level 1 Interrupt. 
1.0 These bits are 0 1.7 

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 1.0 1.1 11.2 1.3 1.4 1.5 1.6 1.7 

General Register 
(In CCU) 

o o o 0000000 o 000 

HARDWARE FUNCTION 

Gate Input 76 Gate 1 st Test Pnts on Inbus 

Bid Levell Interrupt 

PA012 

Select Lt 

(Type 2 or 3 CS) 

TA031/TD020 
Error Set Levell Interrupt 

Identify CSB 1 

• Identify CSB 2 

Identify CSB 3 

Identify CSB 4 

OA012/SJ001 
Level 1 Interrupt 

First Channel 

Second Channel Feature 

Set Lvi 1 Bid 
GA012 

Type 1 CS Bid Levell 

Scanner Enabled 

RA012 

Chnl Bus In Error to Err Det 

CA L 1 Interrupt Req 

RA102 

Input CA Levell 0.0 Inbus Bit 0.0 

(Type 4 CA 11 1 or 11 2) 

PA011 

Input Selected CA Ll 0.5 Inbus Bit 0.5 

(Type 4 CAl 

PA011 
PA012 

CSB 1 Error Inbus BitO.l 

TA021/TD010 

CS B 2 Error Inbus Bit 0.2 

TA021/TD010 

CSB 3 Error I nbus Bit 0.3 

TA021 !TDOl 0 

CSB 4 Error Inbus Bit 0.4 

TB151/TE264 
TA021/TD010 

To CCU Inbus Byte 0 Bit 5 Inbus Bit 0.5 

OJ005/SJ005 OA011/SA011 

To CCU I nbus Byte 0 Bit 6 Inbus Bit 0.6 

OJ005/SJ005 OAOll/SAOll 

File Lvi lint Inbus Bit 0.7 
A 

GC884 

A 
Input Type 1 CS Levell Inbus Bit 0.1 

RA102 RAOll 

Input Type 1 CA Levell Inbus Bit 0.5 

RA011 

o 000 

X Gate I nbus to 

I Y Bus (CS004l 

X Gate Y Bus to 

I 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. 

INPUT X76' 6-810 



INPUT X1 77' ADAPTER LEVEL 2 OR 3 INTERRUPT REQUESTS 

HARDWARE FUNCTION 

CSB Bid L2 
Input X'77' is associated with program level 2 and level 3 inter­
rupt 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. 

Gate Input 77 

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. AA002 

GENERAL REGISTER BIT DEF INITIONS 
0.0 This bit is O. 

0.1 Type 1, 2, or 3 Scanner L2 
A "1" indicates that a scanner has 
requested a program level 2 interrupt. 

0.2 0.7 These bits are a 

1.0 

1.1 

Type 4 CA L3 
A "1" indicates that type 4 CA #1, #2, #3, or #4 
has requested a program level 3 interrupt. 

Remote Program Loader L3 

A "1" indicates that the Remote Diskette Controller 
has requested a program level 3 interrupt. 

1.2 Type 2 or Type 3 CA tt 2 L3 

A "1" indicates that a type 2 or 3 
CA #2 has requested a program 
level 3 interrupt. 

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. 

Type 1, 2, or 3 CA 1=11 or Selected Type 4 CA L3 

A "1" indicates that a type 2 or 3 CA 1=11 has 
requested a program level 3 interrupt or a 
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 
01 - Type 4 CA #2 selected 
10 - Type 4 CA #3 selected 
11 - Type 4 CA # 4 selected 

1.7 ThisbitisO. 

I 

Generpl Register R 

(tn CCU) 1.-------___________________ , ____ ..J 

() o rC" , )/ () 00 o 

Gate 2nd Test Pnts on Inbus 

(0 
'~j' 

I'~~', 
'\...j/ 

Set Lvi 3 Bid 
GA012 

Bid Level 3 Interrupt 

PA012 

Select Lt 

Data/Status L3 

Tie Up 

Tie Up T17 

Gate 77 Test Pnts on I nbus 

(Type 2 or 3 CA~ 
Level 3 Intrpt 

QJOO 1 /S JOO 1 First Channel 

RA002 

Chal' SVC Lvl2 

Bit SVC Lvi 2 

PGM or Supp Out Int 

SVC L3 lnt 

() () 

2nd T.~. to Inbus 0.1 

(Type 2 or 3 CSI 

CX003 

File Lvi 3 Bid 

(Remote Program Loader) 

Reset Selected L T 

Set Selected L T 

T2 

Gate Input 77 Repower A 

L31nt to 1.0 

(Type 4 CA tI 1 or tI 2) 

PM103 

Input DS L3 1.3 

(Selected Type 4 CAl 

Input 1.5. L3 1.4 

(Selected Type 4 CA~ 

Input 77 CA4 ID 1.5 

Input 77 CA4 ID 1.6 

(Selected Type 4CA 1=1 2~ 

To CCU Inbus Byte 1 Bit 4 

To CCU InbusByte 1 Bit 2 

OJ005/SJ005 

Input Type 1 CS Level 2 

SVC L3 Int 1.3 

(Type 1 CAl 

Init Sel L31nt 1.4 

(Type 1 CAl 

(: ') , ,,! "II') i·, c·····" 0 0 0 , ;... 'JY '. 

PADll 

PA011 

PA011 

PA 011 

PAOll 

Inbus bit 1.1 

Prime Priority 
Select 

PM103 

Inbus Bit 1.0 

Inbus Bit 1.3 

Inbus Sit 1.4 

Inbus Bit 1.5 

lnbus Bit 1.6 

Inbus Bit 1.4 

QA011/SAOll 

Inbus Bit 1.2 

QA011/SA011 

Inbus Bit 0.1 

RA011 

Inbus Bit 1.3 

RA011 

Inbus Bit 1.4 

RA011 

() ',0, I. \, I 

INPUT X77' 6-820 

x 

I 
X • 

Gate Inbus to 
Y Bus (CS004) 

Gnte 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. 



·0000000000000000 

INPUT X'79' UTI LITY 

Input X79' 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 type CA installed in the first frame position. ' 

GENERAL REGISTER BIT DEFINITIONS 
.;,.0.;.;.O;....-___ --r _____ O_._4 These bits are O. 

0.5 A "1" indicates 900 nanosecond cycle time. 

0.6 Program Level 5, C Condition 

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" i nd icates that program level 3 
was interrupted by program level 1 . See Note 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 FET Storage 

-r- A"l "indicates that the 3705 contains FET Storage. 

A "0" indicates that the 3705 contains a bridge storage. 

1.5 See Note 2 

A '0' indicates a 3705 Communications Controller 
A'l' indicates a 3704 Communications Controller 

1.6 A '1' indicates that a Type 1 CA or Type 4 CA is 

I 
installed in the first frame position. See Note 1. 

1. 7 I P L Escape Control 

I A 'a' indicates that a jumper has been installed by aCE 
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. 

0.0 0.1 

General Register 
(In CCU) 

Note 1: Bits 1.0-1.3 and 1.6-1.7 are 0 if input X'79' is executed when not in program level 1. 

Note 2: The 3705Communicatioris Controller has no hardware to force 

t Note 3: 

a 0 in bit 1.5- it results as a default condition. The 3704 Commun­
icationsController has the hardware to force a 1i n 1 . .5. 

Present only with 900 nanosecond cycle time 
(17.778 MHz oscillator). 

-

1.7 

o 

AJOOl 

00 

HARDWARE FUNCTION 

Gate Input 79 

CZ004 

FET Mem Installed 

Lev 2 Last 

PH 

CP004 

Lev 3 Last 

PH 

CP004 

Lev 4 Last 

CPOO4 

Lev 5 Last 

CP004 

ROS Escape 

(Note 3) 

CC008 

CGOOl 

CP004 

900ns I nstalled to I ndata 0.5 

Lev 5 C Cond to I ndata 0.6 

Lev 5 Z Cond to Indata 0.7 

FET Mem I nstall I ndata 1.4 

CP004 

CP004 

CP004 

Prg Stat to 
Indata Bit 1.0 

Prg Stat to 
,Indata Bit 1.1 

Prg Stat to 
Indata Bit 1.2 

Prg Stat to 
Indata Bj~ 1.3 

ROS Not'Esc 
to fndata 1.7 

Type 1 CA to 
I ndata Bit 1.6 

Float Type CA 1 I nstalled -----I 

CROO4 

() 

x 

I 
X • 

()"" 
Ir~" 00. 

Gate CCU 
I ndata Bus to 
Y Bus (CS004) 

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. 

INPUT X79' 6-830 
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INPUT X J7A' CYCLE UTILIZATION COUNTER REGISTER 

The Cycle Utilization Counter Register (CUCR) is accessed via an 
Input X'7 A' instruction. Input X'7 A' provides 15 data bits and a 
flag bit which sets to 1 to indicate CUCR. The data bits are incre­
mented once for each 8cycles that are utilized. Utilized cycles are 
defined as cycles taken for: 

• Instruction execution 
• Cycle steal operations 
• Maintenance cycles (e.g., panel operations) 

Notes: 

1. The Cycle Utilization Counter Register is a standard feature 
on 3705 Models J-L only. The counter is also available for 
3705 Models E-H, but only on an RPO basis. 

2. For 3705 Models E-H containing a Cycle Utilization Counter 
Register RPO, the register must be cleared to zero. To determine 
if a Cycle Utilization Counter Register RPO is installed and 
clear the register: 

a. Execute a Load Halfword instruction (storage = X'OOOO'). 
b. Execute any Output instruction with the register specified 

equal to X'OOOO'. 

c. Execute an Input X'7 A' instruction to determine if bit 0.0 
of the CUCR is set to "1". If bit 0.0 of the CUCR is set 
to "1" the CUCR is installed. 

(f'!~ 
# ....... ,t" ,A. {l /iII"--'" !~ ,('I /' \ :l ' ~1' ,I 

~. \.- ,i' ../ "4.c.Y'" 'C..--' 

n I,:. 
\~I 

GENERAL REGI'STER BIT DEFINITIONS 

0.0 CUCR Flag 

0.1 ·16384 

0.2-8192 

0.3 - 4096 

0.4 - 2048 

0.5 - 1024 

0.6 - 512 

0.7-256 

1.0 - 128 

1.1 - 64 

0.0 

:'."""'~\ ,1"".,.. "~~ 
1 

.~~ '""---,, 

General Register 
(In CCU) 

CN041 

j1-('--""', fl. ",,- j -;.1/ 

1.2 - 32 

1.3 - 16 

1.4 - 8 

f""" ~~.";\.\ 
1 

l.¥ 

INPUT X '7A' 6-831 

1.7 

,(f'~) f""'tr ,"""'1". r- ,..(""'II;; ~,f""\, ,{ t :r' r("\ r· t{'t 1'~ "".,), rI" ;'1 : \, 1 

'''') i : 
,~/ " .Y '-- ' j, \.....j ' ..... j .. --",'/ "'ill; "'-.. Y ...... ..P '-. f )' \.. / 



eo 000 o 000000000000 000000 
CYCLE UTILIZATION COUNTER REGISTER OPERATION 

Any I Time 

BTime 

CSI or CS2 

Jumper 

1 of 8 

10116 
,--, 

1 of 32 
,'-", 

1 of 64 ,-- ..... 

1 of 128 

101256 
,,--

1 of 512 

1 of 1024 
,,--

1 of 2048 

1 of 4096 

1 of 8192 
",--, 

Set Output X' 7 A' (Resetl 

eNOll 

External Advance Pulse 

A 
Dot 

CN021 

Advance Counter 

I Set Output X'7 A' (Reset) 

CNOOI 

Tie·Up 

Cnt 1 

Cnt 2 

Cnt 4 

Cnt 8 

Cnt 16 

Cnt 32 

Cnt 64 

ent 128 

Cnt 256 

Cnt 512 

Cnt 1024 

ent 2048 

ent 4096 

Cnt 8192 

Cnt 16384 

Cnt 32768 

000000 00 00 

Input X' 7A' 

Timer to Indata Bit 1.7 
Bfr Bit 1 

Timer to Indata Bit '.6 
Blr Bit 2 

Timer to Indata Bit 1.5 
Bfr Bit 4 

Timer to Indata Bit 1.4 
Blr Bit 8 

Timer to Indata Bit 1.3 
Bfr Bit 16 

Timer to I ndata Bit 1.2 
Blr Bit 32 

Timer to Inuala Bil 1.1 
Bfr Bit 64 

Bfr Bit 128 
Timer to Indata Bit 1.0 

f------.c..:....:.:....:.-~----__ 

Timer to Indata Bit 0.7 
Bfr Bit 256 

Timer to Indata Bit 0.6 
Bfr Bit 512 

Timer to I ndata Bit 0.5 
Blr Bit 1024 

Timer to Indata Bit 0.4 
Bfr Bit 2048 

Timer to Indata Bit 0.3 
Bfr Bit 4096 

Timer to Indata Bit 0.2 
Bfr Bit 8192 

Timer to Indata Bit 0.1 ___ _ 
Bfr Bit 16384 

Bfr Bit 32768* 
Timer to Indata Bit 0.0 

CN031 *Not Used 

CYCLE UTILIZATION COUNTER REGISTER OPERATION 6-832 
Page of SY27-0107-6 As Updated 8 Dec 1980 By TNL: SY27-1268 
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INPUT X'7B' BSC eRC REGISTER 

The old CRC accumulation in the P register and the new 
character in the Q register are combined in the new CRC 
generation circuitry. Input X'7B' selects the output lines 
(SO to S15) from the new CRC generation circuitry that 
corresponds to BSC CRC checking. 

eRe GENERATION EXAMPLE 

A typical update of the CRC, located in the Character 
Control Block area, is provided below. 

o Output X'7 E' (Set Mask Bits)-to prevent interrupts. 

D Load Halfword-Ioads the P register with the old CRC accumu­
lation. Each Load Halfword executed changes 
the contents of the P register; therefore, a 
Load Halfword instruction should not be 
executed again until the new accumulated 
CRG is loaded into a CCU general register. 

D Insert Character-places the new character in a general register. 

II Any output instruction-places the new character in the Q reg­
ister when the general register used in step 3 
is specified in the 'R' field. 

Input X'7B' (BSe CRC Register) or 
Input X'7C' (SD LC 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. 

D Output X'7F' (Reset Mask Bits}-allows interrupts. 

II Store Halfword-stores new CRC accumulation in the CCB 
area on storage. 

o 000 0"'_/ 
'. , 00 1"'\1 it j;; 

INPUT X'7C' SOLC 8 CRC REGISTER 

The old CRC accumulation in the P register and the new 
character in the Q 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 SDLC 8 CRC checking. 

I 
Old CRC Accumulation 
in CCB Storage Area 

New Character in 
CCB Storage Area 

I D 
X --Insert Character (N=O, R=odd) 

IfJ 
Load Halfword -- X 

General 
Register 

1.0 I 1.7 

I 
, ___ 0.0 -- -- -- - -1-.7- - - - - - -1.0- _1_ 1.7 CCU Sample Output Dato 

i P Aeg;,te, ~;;;;;;;;;;;;;;;;O;I;d:C;R;c;;;;;;;;;;;~I"'" ,"",%0 CA001 

I 
I 

PO I 

"',"'.~. B Q Aeg;ste, 

P15 

II 

I 
I 
I 
I 
I 

I 
I 
I 
I 

PO I P15 

oo---rm 
~ Located on card I 

at A-B3S2 I 

CR002 

I 
New CRC Generation Circuitry 
(collection of Exclusive ORs and 
other logic circuits) 

I so I IS15 

I X - Gate Input 7B -=-.. X Gate Input 7C D I I (BSC) ~ 1- (SDLC 8) 

L_ - -- -."'.:tfj£;i~f[~~'f- -IIX -=-Gate cc:ndata toY B~'~C.S004)- - - - ----

CCU Indata Bus 

X --Gate Y Bus to B Reg (CS004) 

~0.0~;;;;;;;;;;;;;:1 . 1 .7 . 

General 
Register 

0.0 

New Accumulated CRC 

I 1.7 

.--Store Halfword II 

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

o 00 () 00 00 

I 
I 
I 
I 
I 

J 

o 

{'7B' AND X'7e' 6-840 

o o 00 o o 00 



~"" ~' ~' . .:..:..I:~.:o.:~,~.":: .. '; ........ "~",,~ •. ,,,, 

0 0 0 
j.I~~l.I,.!.I~ ••• ..u .• I'.....,.j:~,~~ •• _ ~_."~U" .,.L.~_'-'-_ .... ",J...._ ,~._ l._._~ __ .. _ 

0 0 0 0 0 0 0 0 0 0 

INPUT X'7D' CCU CHECK REGISTER 

Input X'7D' sets the bits in the general register specified by 
the R field to correspond to the ~CU check register. Pages 
6-050 and 6-051 show the CCU check register. 

GENE;RAl REGISTER BIT DEFINITION 

0.0 Byte X Check 

A "1" indicates a parity check in byte X (except for SDR). 

0.1 Byte 0 Check 

A "'" indicates a parity check in byte O. 

0.2 Byte' Check 

A"'" indicates a parity check in byte 1 (bytes 1 or X for SDR). 

0.3 L 1 Program Check 

A "1" indicates that a program check 
occurred while in program level 1. 

0.4 SAR Check 

A "'" 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 
-r A "1" indicates a storage data register parity 

check. 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 

0 0 0 0 0 0 0 0 0 0 

HARDWARE FUNCTION 

~------__ r-------~ CK006 

X Gate Input 70 (C0005) 

! Gate CCUlndata,to I Y Bus (CSOQ4I'-

X Gate Y Bus to B Reg 
• (CS004) 

The contents of the Y bus are set in the B register out 11 C time. Refer 

to the input instruction on page 6-7' o. 

1.0 Cycle Counter Check 

A "1" indicates that the CCU cycle counter 
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) 

,.4 IPL Media Error (see note) 
1.5 CCU Checks 

A "1" indicates the presence of a CCU check. 
This is a summary bit that is set to "'" 
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 Type 2 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. 

'.7 CCU Clock Check 

0 0 

I A "1" indicates an indata bus parity check. 
Bit 0.0, 0.1, or 0.2 indicates which byte of 

1III ....................... I111~ ... ' the indata bus caused the check. 

I A "1" indicates a central control unit 
clock check. The CCU clock signaled 
an incorrect number of time slots. 

0.0 1.7 

Note: A" 1" ind icates that an error message is stored 

at location X'0020'-X'003F'. Load Program 1 

sets the indicator when the message is stored. 

..I-..-~--'-~' _' __ • __ ,._.~_~~ _ •• I~ __ • ..:I:_T~":~~'~"-':""': ___ 

0 0 0 0 0 0 0 0 0 

INPUT X'70' 6-841 
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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". 

1 :0 Address Compare Interrupt l1: 

A "1" indicates a level I 
addJ:t;lss.compareinterrupt. 

1.1 Address Exception. L 1 

o 

A "1" indicates ani addressing; 
exception has OCCIi.lf!re-d. 

1.2 In/Out Check L1: 

T A "1" indiicailes; a:rlli i!rrr.!out 
check has oa:l!IT>red: .. 

1.3 P'rol1e€tion CheeK. 1:.1 

o 

A "'1" in~l'iieates a protection 
ch eck frnas, (jl(I;€.wf!l'e.d~, 

1.4 Invalid Op, Check L 1 

o 

A"'''''' il!tdicates,an invalid op 
coue; el're.ck. has: occu r red. 

1 .5 ThilS, bit is "0". 

1.6 IPL L1 

o 

I : ~~~~ ~~~i~~tes that an I P L 

1.7 This bit is "0". 

I 
0.0 0.1 0.2 0.3 0.4 0.5 0:6 0.7 ,1.0 11.1 1.211.3 1.4 1.5 1.6 'Ll 

General Register 
(In CCU) 

'Id'* 

o 
~~~~~-----.~~-~-----.--, .. ,--' ~--- ~~~~~~~~~~~~~~~~-'---~~~~~~~~~~~~~~~~~~~-'---~~- ~---~. 

o o o o o o o 
HARDWARE FUNCTION 

IPL Bid Lev 1 

Gate Input 7E A 
IPL to Indata Bit 1.6 

CU010 

Invalid Op to Indata 1.4 

Protect Check to I ndata 1.3 

1-0 Ck to Indata 1.2 

1st T.P. to Indata Bit 1.1 

Addr Compare to Indata 0.0 

CU014 

o o o o 

x 

I 
X 

I 

o o 

Gate CCU Indata 
to Y Bus (CS004) 

Gate Y Bus to 
B Reg (CS004) 

o o 

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. 

INPUT X7E' CCU LEVEL 1 
INTERRUPT REQUESTS 

0,0 

6-850 
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INPUT X'7F' CCU LEVEL 2,3, OR 4 INTERRUPT REQUESTS 

Input X'7 F' sets bits in the general register specified by 

the R field to indicate which level2, 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 I nterrupt 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 
program-controlled interrupt 
(PCI L4) request. 

1 .0 1 .4 These bits are "0". 

0.0 0.1 0.2 0.3 

(f') 
~j 

0.4 0.5 0.61 0.7 1.0 I I 
1.1 1.2 

General Register 
(In CCU) 

,,-

1.3 

1"'.·,'\ \Jly 

1.4 

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 

1
· r:~~~~~;Cr~~~~~~~d 

1.6 

1.7 SVCL4 

I A "1" indicates a level 4 
supervisor call interrupt 
request. 

1.7 

() 

HARDWARE FUNCTION 

Gate Input 7F 

SVC Bid 
Lev 4 

CU015 

PCI Bid 
Lev 3 

CU015 

Interval 
Timer 

CU014 

PCI Bid 
Lev 4 

CU015 

Interrupt 
Key 

0'·", 
' ' 

FF 

CU014 

PCI Bid 
Lev 2 

CU014 

CU015 

CU015 

CU014 

CU015 

2nd T.P. to 
Indata Bit 1.7 

2nd T.P. to 
Indata Bit 1.6 

Int Timer to 
Indata 1.5 

2nd T.P. to 
Indata Bit 0.7 

Interrupt Key to 
a_--r.------. Indata 0.6 

CU014 

CU014 

PCI' L2 to 
Indata 0.0 

INPUT X'7F' 

X Gate CCU I ndata to 

I 
Y Bus (CS004) 

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. 

()J 

6-860 
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CCU OUTPUT INSTRUCTIONS 

The CCU has 43 assigned output instructions. These output 
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'00'-X'1 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 
instruction on page 6-730. 

OUTPUT X'70' HARDSTOP 

Output X70' causes the 'hardstop' latch to set. 
The 3705 comes to a complete stop, and IPL is 
required to continue processing using the adapters. 
The bit settings are ignored since this output performs 
performs a control function. 

TO Time 

Output I nst 

11 CD Time 
A 

Set Outputs 70 to 77 

Op X111 XXXX XXXX XXXX 

Op Reg Bit 1.0 

Op XXXX XXXX XOOO XXXX 

CQ004 

Hard Stop 
Latch 

FL 

CU006 

CU006 

Hard Stop Lch 

o o o o o o o 

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 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 1. Refer to the output instruction on page 6-730. 

~ Set DRI I (CS007) 

Display Register 1 
DE003 
DF003 

~ ________________ ~ DG003 

Set Outputs 70 to 77 

Op XXXX XXXX XOOl XXXX 

CS007 

o o o o o o o o o o o 

OUTPUT X'72' DISPLAY REGISTER 2 

Executing Output X72' 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. 

o 

At 11 D time, the contents. of the Zbus (contents of the general 
general register specified by the R field) are set in display 
register 2. Refer to the output instruction on page 6-730. 

• X Set DR 2 (CS007) 

I 
Display Register 2 

Set Outputs 70 to 77 

Op XXXX XXXX X010 XXXX 

DE003 
DF003 
DG003 

CS007 

o 

CCU OUTPUT INSTRUCTIONS 

o o 

6-870 
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OUTPUT X'73' SET KEY -37055 WITH UNDER 256K (PART 1) 

Output X 73' is associated with stbrageprotection. 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 
stor age key or a protect key. If bit 1 .4 is "1 ", th e add ressed 
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 X73'. 

GENERAL REGISTER BIT DEFINITIONS 

General Register (In CCU) 

0.0 

---

1.5 

lA Set Key 

1.7 

1.7 These bits contain the storage key or pro­
tect key (as indicated by bit 1.3) to be 
assigned to the storage key address 
(addressed by bits 0.0-0.6) or the user 

I (addressed bybits 0.4";'Q.6). If bit 1.4 is 
"a", these bits are ignored. 

A "1" causes the key in bits 1.5-1.7 to be inserted 
for the addressed key. If this bit is "0", no keys are 
changed. In 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-
0.6 of this output give the storage key address. 
A "0" causes a protect key to be set. Bits 0.4-
0.6 contain the protect key address. 

0.7 1.2 These bits are unused. 

0.0 

o 

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 desi red user. 

If bit 1.3 of this output is a "1", these bits, 
along with bits 0.4-0.6, form the storage key 
address. I f bit 1.3 is "0", these bits are ignored. 

o t·"" ( I, 

',)I 

~'~ 
(,I', ,r

l 

\.:.l y 
I("'~ 
.~.,p 

(1\) 
\~-jY' 

,-r~, 
, I 

'"j 

0.0 

HARDWARE FUNCTION 

The contents of the Z bus (contents of the general register 
specified by theR 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 X'73' SET KEY - 3705s WITH UNDER 256K (PART 1) 

1.6 1.7 

Not Used 
1 TCVOOl 

CV061 

X Write Buffer (CV061) 
0.3 0.4 0.6 I CVOOl 

---...---- CVOll 

~-'------~----~----------~ x-al , 
.---.-... ~ I Store Key Buffer, I 

====:::::;::;::::::~ CV021 

L- Store Key Bit 1.5 
'-- Store Key Bit 1.6 

_ Store Key Bit 1.7 

o 

Protect Key Buffer 

=======:::;::::;:::;:::::======= CV041 

t('" 
\" .,:/ 

.... Protect Key Bit 1.5 
Protect Key Bit 1.6 

- Protect Key Bit 1.7 

( '11 . y 

6-880 
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OUTPUT X'73' SET KEY - 37055 WITH UNDER 256K (PART 2) 
.---

.-- Prot Key 

(Storage Protect) 1 Address 100 
A 

4 Prot Key Bfr 0 

Not A Time 
6 

~ ..-- eV011 M Reg Prot Key Buffer 
Select Store Key Buffer 0 .---

A 7 t"- Prot Key OBit 1.5 Prot Key Bit 1.5 

2 Address 011 Prot Key Bfr 1 

SP Reg I--- 3 
A 

Z Bus Bit 0.0 SP Reg Bit 0.0 eVOOl 
4..-

I~'-- 5 '--- r-' eV041 M Reg Prot Key 
PH 

r--
Select Store Key Buffer 1 t .... r--

Buffer 1 Bit 1.5 

A 8 
Set Output 73 Not SP Reg Bit 0.0 u-t- Prot Key 

A Address 010 L---

eV001 M Reg Prot Key Buffer r-

~ Select Sto", Key Buffe, 2 ~ 
I-

~ 
OBit 1.6 Prot Key Bit 1.6 

1 A 9 
I~r--Z Bus Bit 0.1 SP Reg Bit 0,1 Prot Key ... 

PH 
4~"-- 4.-t- Address 001 ... M Reg Prot Key Buffer 

Select S,o,e Key Buffe, 3 ~ A eV041 
4~ I-- I----' A. 

1 Bit 1,6 

Not SP Reg Bit 0.1 
. 

I----- I' 

I---

~ M Reg Prot Key Buffer 4 
Z Bus Bit 0.2 SP Reg Bit 0,2 Prot Key .-1- eV041 

~ Store Key Address XX1XXXX 
L--- OBit 1.7 Prot Key Bit 1.7 

A Address 000 
PH '----

4~ 4 . 
r-f-

L-

eV001 '"'-
eV011 11 eV041 M Reg Prot Key Buffer 

1 Bit1.7 
Z Bus Bit 0,3 SPReg Bit 0,3 

~ Store Key Address XX Xl XXX 

~-PH A ' 

4.--
I . 

eV041 

Z Bus Bit 0.4 SP Reg Bit 0.4 .-
Store Key Buffer 0 

-~, I~ Store Key Address XXXXl XX Store Key Buffer 0 Bit 1.5 
PH 

It- Addr M Reg 

Not SP Reg Bit 0,4 2 Decode 
Addresses 00-31 ..--

Store Key Buffer 0 Bit 1,6 

Z Bus Bit 0.5 SP Reg Bit 0,5 Store Key Buffer 0 Bit 1,7 

~ 
4~ Store Key Address XXXXXl X I 

.--
PH 7 eV021 

4~ Not SP Reg Store Key Buffer 1 
Bit 0.5 eV021 

4 

~ 
eV031 Store Key Buffer 1 Bit 1.5 

Z Bus Bit 0,6 . SP Reg Bit 0.6· _ M Reg 

. . .~ 
ld Store K~y Address XXXXXXl Z Bus 

SP Reg SP Reg Bit 1.5 Store Key Buffer 1 Bit 1.6 
PH Bit 1,5 .-1-

~~ 
Not SP Reg Bit 0,6 6 T2 eVOOl PH 4~ Store Key Buffer 1 Bit 1.7 

Time ~ ro-

8 CV021 ,. 

C? Z Bus Bit 1,3 A 
Write Store Key Buffer Store Key Buffer 2 

SP Reg Bit 1.3 Z Bus eV061 ~ Bit 1.6 SP Reg Bit 1.6 4 
--. Store Key Buffer 2 Bit 1,5 

PH M Reg 

4~ 
.--f-- PH i....-- Store Key Buffer 2 Bit 1.6 

Not SP Reg Bit 1 ,3 eV061 ~ ~I-

1--"-- 9 I eVOOl 1..- Store Key Buffer 2 Bit 1.7 
Write Prot Key Buffer Z Bus 9 A 11 Bit 1.7 SP Reg Bit 1.7 CV031 

Z Bus Bit 1.4 SP Reg Bit 1.4 PH 
Store Key Buffer 3 

I--- 4~ 
Store Key Buffer 3 Bit 1.5 Store Key Bit 1.5 

PH eV061 
M Reg 

tt- Store Key Buffer 3 Bit 1.6 Store Key Bit 1.6 
eV061· '--I--

eV061 
A 6-800 

Store Key Buffer 3 Bit 1.7 Store Key Bit 1.7 

eV031 

B 6-800 
10 

OUTPUT X'73' SET KEY - 3705sWITH UNDER 256K (PART 2) 6-890 
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OUTPUT X'73' SET"KEY - 37055 WITH OVER 256K (PART 1) 

(Storage Protect) 

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. I f 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 (I n CCU) 

0.0 1.7 

• 

1.5 1.7 These bits contain the storage key or protect 

0.0 

0 10 " , 

0.3 

0.4 0.6 

Key Address 

0.7 1.2 

1.4 Set Key 

key (as indicated by bit 1.3) to be assigned to 
the storage key address (addressed by bits 
0.3-1.2) or the user (addressed by bits 0.4-0.6). 
If 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 this 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 su'bsequent I nput X '73'. 

1.3 Key Address Select 

A "1" causes a storage bit to be set. Bits 0.3 - 1.2 of this output 
give the storage key address. A "0" causes a protect key to be 
set. Bits 0.4 - 0.6 contain the protect key address. 

Key Address 

If bit 1.3 of this output is a "1", these bits along with 
bits 0.3·0.6 form a storage key address. If bit 1.3 is 

Key Address "0", these bits are ignored. 

If bit 1.3 of this output is a "1", these bits, 
along with bits 0.3 and 0.7·1.2 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", th is bit, 
along with bits 0.4·1.2, form the storage 
key address. If bit 1.3 is "0", this bit is 
ignored. 

0.2 Reserved 

0 0 
Ir~"~I' 

('~ (1) f"~ 'f····~ (~ ('" (J fp II 
1,,1 .'~/ . / 

\ )/ \'1/ 
\ ' 1/ 

.-'v .,Y '~/ -y 

OUTPUT X'73' SET KEY - 37055 WITH OVER 256K (PART 1 ) 

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 sepcified by R field 

0.0 0.2 0.3 

I 
Reserved 

Address Key Decodi ng 

I 
X Set Output 73 

Storage Project Register 

1.2 1.3 1.4 1.5 1.6 1.7 

CV108 1 TCV101 

X Write Buffer (CV108) 
0.4 06 07 0.3 1 2 L..... ___ _ 

I 
(CV103) 

I 
X • 

G-1 X 

.. 

I ... 

/f'~ (!l\ (}) ('~ 'I ' 
'l Jj/ y .j 

I 
(CV101 ) 

~ 
Store Key Buffer I CV1~ 

- Store Key Bit 1.5 .. , 
-- Store Key Bit 1.6 ' ,"j:. 

- Store Key Bit 1.7 -, 

{"~ 
~: --;-> f'~ () (} 

---.. ... 

() 0 

~ , 
Protect. Key Buffer 

- Protect Key 
0..-- Protect Key 

---- Protect Key 

CV106 

Bit 1.5 
Bit 1.6 
Bit 1.7 

4'"1\ 
\{-y! :{) (D 0 ("~ y 4'1' " I I \Iit.. .. ; 

6-891 

~89b 





.0. 
't j/ I 

OUTPUT X 1 77' MISCELLANEOUS CONTROLS 

Output X77' contains controls used to set or reset 
various interrupt requests. 

GENERAL REGISTER BIT DEFINITIONS 

0.0 

0.1 

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 A LO page CU014.) 

0.5 These bits are unused. 

0.2 Reset Panel Interrupt Request L3 

A "1" resets the program level 3 external 
interrupt request. (See A LO page CU014.) 

Reset CCU Checks 

A "1" resets all CCU checks. (See ALO page CU006.) 

0.0 ResetlPLL1 

o 

A "1" resets the level 1 IPL request. 
(See ALO page CU010.) 

A '1' resets the Not-Initialized seilsebit. 

~. 
\~_/ 

(,~.,.,: 
\\._~:/ I~'" 

'~j; 
((~ 
''' __ f 

.,c,.~,'. \l;; 

1 .1 

1.7 

1+,,7 Reset SVC L4 

A "'" resets the level 4 supervisor call 
(SCV L4) request. (See A LD page CUO'5.) 

1.6 Reset PCI L4 

A "'" resets the level 4 program-controlled 
interrupt request (PCI L4) set by Output 
X'70'. (See ALO 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 A LO page CU014.) 

1.3 This bit is unused. 

1 .2 Reset PC I L3 

A "1" resets the level 3 program-controlled 
interrupt request (PCI L3) set by Output 
X'7C'. (See ALO page CU015.) 

Reset Interval Timer L3 

A "1" resets the program level 3 interval 
timer request. (See ALO page CU014.) 

1.0 This bit is unused. 

",""") 
fli \ 
\-l Y 

if'~\ 
"" ;-1 

l1'\ 
\\!l..,;'./ tf"l· \\ . 

""---

r('~ 

~-)' 

OUTPUT X77' 

HARDWARE FUNCTION 

At 110 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 Programer Loader is installed on a 3705-11, 
the ROS bootstrap program executes an Output Xl77', after 
the load module has been successfully transferred, that resets 
the 'program initiated IPL' latch (GE102) if it was set_ 

('(~'t> 
't )v' 

((''II' 
\\. / 
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0 0 0 0 0 0 0 

OUTPUT X'78' FORCE CC CHECKS 

Output X78' 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. 

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 

General Register 
(In CCU) 

0 0 0 

1.7 

0 0 0 

1 .7 These bits are unused. 

0.0 

1.3 Indata Bus Check 

A "1" causes incorrect parity on the 
indata bus. (See ALD page CKDD1.) 

1 .2 A Regist~r Check 

A "1" causes incorrect parity in the 
A register. (See ALD page CK001.) 

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 Parity 

A "1" causes incorrect parity in both 
byte D and byte 1 of the halfword 
accessed in storage on the next 
instruction cycle. (See A LD page CKDD1.) 

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 A LU 
check detection circuits to be complemented. 
(See ALD page CK002.) 

MSI._ 

o o 00 0000 

HARDWARE FUNCTION 

At 110 time, the contents ohhe 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. 

o o o o o o o 000 
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OUTPUT X'79' UTI L1TY 

Output X '79' sets or resets various CCU latches. 

GENERAL REGISTER BIT DEFINITIONS 

0.0 

0.0 

'.0 

, ., Reset Load Indicator 

A "'" sets the 'load' latch that resets the 
LOAD light on the control panel to indicate 
that IPL is completed. The 'load' latch is 
reset and the LOAD light is turned on during 
IPL. (See ALD page CU006.) 

Reset Check Stop Mode 

A "'" 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 A LD page CZ004.) 

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 A LD page CZ005.) 

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.) 

0.4 Remote Power Off 

If the 3705 has the Remote Power Off feature (available only 
on a remote 3705), then Output X'79' with bit 0.4 on will 
power down the remote 3705. 

0.3 Set FETStorage Diagnostic Mode 

A "1" sets the 'allow set memory diag reg' latch. At the next'store 
new' pulse, store bits for bytes a and 1 are set into the F ET storage 
diagnostic registers. (See Page 7-240 for this sequence of operations.) 

0.2 Set IPL 
A "1'" initiates an IPL. (See ALD p~ge CU010.) A"l" 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-I PL and check 
point restart on a machine check. 

() Af~ (" r"'\' I('~ If' ", ((~ ,!(~ :f"}. tf"~"\ 
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1.5 

1.7 

I 
1.7 Scope Sync Pulse 2 

A"'" generates scope sync pulse 2. 
This is an oscilloscope synchronization 
pulse of '00 nsec that is used for 
ma intenance purposes. (See A LD page 
CU015.) 

'.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 A LD 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". I t is ignored if the 
CCU is not in test mode. (See ALD page 
CU005.) 

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.) 

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 

!"} \' ,1/ 

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 X78' 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. 

\iJ1...~// It~ Y 0 0 (f-'" 1")1 'I' 

" / 
l~ I f) (-'~ 
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OUTPUT X79' 

HARDWARE FUNCTION 

At 11 D time, the contents of the Z bus (contents of the 
general registe(specified by the B register) cause the 
functions shown on this page. Refer to the output 
instruction of page 6-730. 

OUTPUT X'7A' CYCLE UTILIZATION COUNTER 
RESET 

When this instruction is issued, the bits in the Cycle Utilization 
Counter Register are reset to zero. The general register bits of 
the Output X'7 A' instruction are ignored. 

tf..,~ 1~~' tf"'r" tf'~ () (-~~ if"'. 
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OUTPUT X'7C' SET PCI L3 

Output X'7C' sets the program cor"rolled 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 XXXX XXXX X100 XXXX A 

CU015 

PCI Bid 
Lev 3 

FF 

CU015 

PCI Bid Prog lev 3 

OUTPUT X'7D' SET PCI L4 

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 7 F 

Op XXXX XXXX Xl0l XXXX A 

CU015 

PCI Bid 
Lev4 

FF 

CU015 

PCI Bid Prog Lev 4 

-

o 00 o o 000000 

OUTPUT X'7E' SET MASK BITS 

Output X'7E' 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) 

o o o 

1.7 

1.7 These bits are 
unused. 

0.0 

HARDWARE FUNCTION 

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.) 

1 .3 Program Level 3 

A "1" sets a mask to prevent 
interrupts to program level 3. 
(See A LD page CP002.) 

1.2 Program Level 2 

A "1" sets a mask to preven t 
interrupts to program level 2. 
(See ALD page CP002.l 

1 .1 Adapter Requests II 

A "1" sets a mask to prevent CA and scanner 
interrupts to program level 1. (This should be 
used for diagnostic test mode on Iy.l (See A LD 
page CP002.) 

1.0 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 functions 
shown on this page. Refer to the output instruction on 
page 6-730. 

o 00 o o 

OUTPUTS X7C', X7D', AND 
X7E' 

00 

6-940 
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OUTPUT XI 7F' RESET MASK BITS 

Output X'7F' is used to reset the mask bits for program 

level interrupts. 

GENERAL REGISTER BIT DEFINITIONS 

0.0 

General Register 
(In CCU) 

-I..-

1.3 

1.7 

I I 
1.6 1.7 These bits are 

unused. 

-'-
1.4 

1 .5 Program Level 5 

A "1" unmasks program 
level 5 to allow instruction 
execution at that level. 
(See ALD page CP002.) 

Program Level 4 

A "1" unmasks interrupts 
to program level 4. (See 
ALD page CP002.1 

Program Level 3 

_L..-

A "1" unmasks interrupts 
to program level 3. (See 
ALD page CP002.) 

-'"-

1.1 

1.2 Program Level 2 

A "1" unmasks interrupts to 
program level 2. (See ALD 
page CP002.) 

Adapter Requests L 1 

A "1" unmasks CA and scanner 
interrupts to level 1 (for diagnostic 
test mode only.) (See ALD page 
CP002.) 

0.0 1.0 These bits are unused. 

("'t: rf"l> ~\ 4"'11\ {~ If~ ('! ~---: '1'~ C' ,I '; I -: \ 
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HARDWARE FUNCTION 

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. 
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IPL 

Initial program load (IPL) controls the loading of an initial 
program into the 3705. 

Initializing an IPL operation causes a general reset of the 
3705, automatic loading of a bootstrap program into storage 
from a read-only-storage (ROS) array, and finally passing of 
control to the bootstrap program. The bootstrap program 
(1) controls channel operations until the first load module 
from the host is successfully transferred into storage under 
a channel 1/0 Write IPL command or (2) controls remote­
program-loader operations until the first load module from 
the host is successfully transferred into storage via the com­
munication facility. After successful transfer of the first 
program segment into the 3705, the bootstrap program 
passes control to the loaded program segment which then 
controls the loading of whatever additional load modules 
are required to complete the 3705 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 X79' 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 

Set Output 79 A 

IPL 1 
Latch 

OR 1---_ 

*Machine Check Set IPL 

Chan IPL Request 

TO Time 

Power On Reset 

FL 

CU010 

(Not) IPL Phase 2 

(Not) Any I Time 

IPL Phase 1 

(Not) C Time and (Not; T2 Time 

*Refer to Output X '79' Bit 1.0 Page 6-930. 

A 

FL 

CU010 

IPL PHASE 1 

During IPL phase 1, the LOAD light turns on, and a general 
reset occurs in the 3705. The duration of the reset depends 
upon the duration of the action initiating the IPL. For exam­
ple, if the LOAD push button is held in, the reset lasts until 
the push button 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 PROGRAM 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 adapters unless the IPL is 
the result of a power-on-reset. The RESET switch completely 
resets the channel adapters and makes an I PL necessary. A 
complete power-on-reset occurs in the remote program loader 
if it is installed. 

When the phase 1 reset ends, phase 2 begins. 

Reset 

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 
CP002 B3M2 Mask Interrupt Levels 
CP003 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 I ndata to Y bus 

Gate TAR to Y bus 
CS007 B3F2 Set Op Reg 
CU004 B3P2 Reset Address Compare 

Reset Program Stop 
CUOO5 B3L2 Set Test Mode 

Reset BP Ck Stp Mode 
CU007 B3P2 Reset Clock Step 

. Reset Start, DisplaY,Store 
CU014 B3L2 Reset PCI Bid Lev 2 

Reset Addr Exception 
Reset Allow I rpt 
Reset Interrupt Key 

CU015 B3M2 Reset PCI Bid Lev 3 
Reset PCI Bid Lev 4 
Reset Svc Bid Lev 4 

CV061 B4D2 I nh ibit Storage Protection 
CX002 B3D2 Priority Register Occupied Latches 

o 000 
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IPL (PART 2) 

IPL PHASE 2 

During IPL phase 2, the ROS bootstrap program is auto­
matically loaded into storage sequentially from location 
X '00000'. Different ROS arrays are installed in the 3705 
depending upon wh ich type channel adapter is installed or, 
in the case of the remote 3705-11, whether the remote 
program loader is installed with or without channel adapters. 
(See 2-000 for all ROS arrays types.) In any case the CAl, 
CA2, Dual CA, N CA, RPL for 3705-1 ROS array is mounted 
on an MST card and is plugged into the socket at 01 A-B4F2 
(see logic page CWOll and CWO 1 2) while the Remote Pro­
gram Loader I L 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 CW10l. 

Note: See page 1-200 for a procedure to clock step 
thru IPL phase 2. 

PHASE 2 DATA FLOW 

At the beginning of IPL phase 2, SAR and TAR contain 
all Os. Cycle steal cycles are used to load the ROS boot­
strap 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 bY,te 1 of the 'indata' bus. 

The first cycle steal cycle in I PL phase 2 stores the first 
byte of ROS data in byte 0 of the first storage location. 
(A 'cross 10 to hi' operation places the ROS data in both 
bytes 0 and 1. Because SAR bit 1.7 is 0, 'ROS byte 0' and 
zeros in byte 1 are gated to SDR 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 SD R and loaded into storage.) 

The 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 bootstrap cycle 
steal operations. 

Note: Refer to page CWOOO for a list of RDS program 
code, simulation run, and ROS flow charts. 
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+1 (Force Constant) 

DE975 
DF975 
DG975 

CS1A 

ALU 

Set TAR X (CS007) 

I 
DE971 

TAR DF971 
DG971 

To Next Page 
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DE971 
TAR DF971 

DG971 

I Gate TAR to 
X Y Bus (CS004) 

t Gate Y Bus to B Reg 
X 

I 
(CS004) 

TO + Tl Time Set X A-B Reg (CC007) 

I 
, DE002 
DFOO2 
DGOO2 

An add operation 
Occurs. See page 
6-100. 

DE008 
DFOO8 
DG008 

DE974 
DF974 
DG974 

X Set DRI (CS007) 

I 
DE002 
DF002 
DG002 

X 
Gate Disp 1 Reg 

I 
1 to Ind. (CU001) 

Display A 

CSl E time is necessary 
because of bridge storage 
characteristics. 

I APOI1 
AP012 

(fl· 
"'.V 

IPL (PART 2) 

I Set SAR 
X (CS007) 

I 

SAR I 
DE971 
DF971 

L-____ .--___ --J DG971 

I 
I 
I 

r----~ 
I 

ctJ , 
I 
I To Next 
I Page 

~i Storage 

I 
I 

~ I 
I 
I 
I To Next 

Page 
I 
I 
L1 ROS 
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''\.)/ 
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From Preceding Page 

CS1B 

From Preceding 
Page 

B Register 

ROS 

x 

I 
Gate CCU Indata to 
Y Bus (CS004) 

X Gate Y B us to B I Reg (CS004) 

X TO + Tl Time Set A-B 

I 
Reg (CC007) 

. Byte 1 

DE002 
DF002 
DG002 

__ -,-___ Byte 1 

DEooa 
DFOOa 
DGOOa 

A "cross 10 to hi" 
operation occurs. 
See page 6-100. 

y Z Register 
DE974 
DF974 
DG974 

X IfSAR1.7:0: 

l. 
Gate Byte 1 to. M Bus (CS005) 
If SAR 1.7: 1: 
Gate Byte 0 to M Bus (CS005) 

p= 
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 

~:Z':d;n9 Pa9' ~I L _____ S_D-r-R ____ --' 

: ~t~-------~ 

DNOO1 

L -1'-___ ~St-o-ra_g-e------J 

'B41-

1- --- _. -- --- --- - ---

The byte of ROS data is only 
seen in Display B during a 
clock step operation. 

-l 
X 
• 

Set DR 2 
(CS007) 

Display Register 2 

CS1C 

CS1D 

DE003 
DF003 
DG003 

Gate Displ Reg 2 
to indo (CU001) 

Display B APOl1 
AP012 

The CCU takes CS cycles until 
all of ROS is placed in storage. 

No Action 

)f 
X Gate SOR Bits to 

A Bus (CF003) 

DE975 
DF975 
DG975 

X TO + T1 Time Set I A-B Regs (ee007) 

Z Register 

I 

DE975 
DF975 
DG975 

X Set DR 2 I (eS007) 

X 

o 000 

DEooa 
DFOOa 
DGOOa 

An A register direct 
operation occurs. 
See page 6·100. 

DE974 
DF974 
DG974 

DE003 
DF003 
DG003 

AP011 
AP012 

o 000 
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IPL (PART 4) 

IPL PHASE 1 AND 2 TIMING - BRIDGE STORAGE 

1 - Panel Active 

2 + Load Push Button In 

3 IPL 1 Latch 

4 - IPL Reset Countdown Started 

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 

15 + Test Mode to Ind 

16 - IPL Reset Count Down Complete 

17 - Gate CCU I ndata to Y Bus 

18 IPL 2 Latch 

19 + Bootstrap Mode 

20 - Bootstrap ROS 1 

21 + IPL Phase 2 or 3 to Display B 

22 + Bid Maint 

23 + Go Maint 

24 + Go CS 

25 + IPL Bid Levell 

26 - Levell Bid Sample 

27 - Prog Level 1 Next 

28 - CS 1 Time 

29 - Go First CS Cycle 

30 - CS 1 Time + 100 ns 

31 + Set SAR 
32 + Force Constant 00001 

33 + Force Constant 

34 + Block Complete SDR 

35 - Gate TAR to Y Bus 

36 - Gate Y Bus to B Reg 

37 + Add Bytes X, 0, and 1 

38 - Gate Z Bus to M Bus 

39 + Set TAR 

40 - Cond LS Write 

41 + Set SDR 

42 - Mem Store New Time 

43 - Cross Lo to Hi 

44 + SAR Bits 0.5, 0.6, and 0.7 

45 + Select 1 st to 4th 256 Bytes 

46 + Bootstrap Loaded 

47 + IPL Phase 3 

48 - Virgin Level 

CCU Clock {I A I E I B I F 1 C lOA 1 E I B I Fie IDA E I B I Fie IDA I E I B 1 F 1 C 1 D AlE 1 B 1 F 1 C lOA 1 E I B I Fie IDA I E I B I F I C 0 A I E I B I F I C IDA I E I B 
AX XB BX XC CD OA AX XB BX XC CD DA AX XB BX XC CD OA AX XB BX XC CD DA .AX XB BX XC CD DA AX XB BX XC CD OA AX XB BX XC CD OA AX XB BX XC CD DA AX XB 

........................ ~ ........................ ~ .. ~1 1 ........... ~ ................ . 
1 t \'" 

CUOOl 

AP007 

CU010 2 .. __ ................ ' .................. _ .... ;1 .............. )11 ........... 46, T2 

CP007 3 ............ - ............. I11 ........... -jIItI ....... IIIIIIt~ ......... -I-........ __ ) ........ - •• II ............ -..,,. ............ _ ......... 3 
CP007 

CPOOl 

CC008 

CP001 

CC008 

CU006 

CU010 

CU010 

CU010 

CU005 

CU005 

CP007 

CS004 

CU010 

CU010 

CU009 

CU010 

CU007 

CP001 

CC008 

CU010 

CP002 

CP002 

CC004 

CC004 

CC004 

CS007 
CF002 

CF002 

CF003 

CS004-

CS004 

CA002 

CS005 

CS007 

CL005 

CS007 

CCOOl 

CA003 

DJ011 . 

CWOll 

CWOll 

CU010 

CP003 

BA .......... note 1 ) ,) 

....... 1 3 ( I 

...... ~ ..... 6 ( 

3~~ ............. ) ............................... , ...................... ~ .............. . 3,2 

AS ............... ' ...... 24 

23 

18r1~iiii~EiiiiriBiIiiEEII 25 

26 

24 OA TO 24, OA TO 

24' i ' ........... 24' I 
.1 ......................... I ............ ~ .............. J_ 28, AT2,.. ,.. 28, AT2 I.. X'OOOO' (' ) •••• X'0100' •• X'0200' J I •• X'03F F' •• X'0400' 19'fS • II. ( •• 
t2 • .~ I •• ) •• 
33. •• ).. •• 

13, 17. ~ • • • I • • I •• 
35~." .... ).... • ... 
19',28. • ( • • 

19,28~ .... ~ ...... ,)~ ...... ~~ .. ~~~ .. ~ ...... ~.,J~~ ............... ~28 
•• •• OA, T3TO.I 

.X'0101' 

X,13 ......... . 

I ( J • ro .. ,_., •• ( I • r40~ ~0400' 
Clock ••• 

Note: A, B = phase A and B Sample pulses; therefore 
these timings may vary. (See page 0-210.) 

1", 
.\_./ o 

"'4,.,)--, 

/r'1\ 

\.\~-_./ 

~ rr:. (1 r'r~"."· Byte 0100 .... 111 

I I·. -t 

L 0,0,0 J 0,0, 1 1 I 
~-r--~~~~--~I~~,-~~-r--T-~ 

17, 2S,44 ... ~ .... ~ ) .. 0,1,0 I I 0,1,1 1 1,0,0 

') ~SAR~.5=11,2t ....... 
II r I I ~,j8 __ 

27 .. ~ .... ~ ........ ~ .... ~~ .. ~,~ .... ~ ....... ~ .. ~ .. ~ ...... 1~~ .. ~~ ...... ~~ .... 
I ,,, I I I I I 

I 

SAR Adrs OOOO-OOFF SAR Adrs 0100-01 FF SAR Adrs 0200....,.02FF SAR Adrs 0300-03FF - - --1 st 256 bytes 2nd 256 bytes -3rd 256 bytes 4th 256 bytes 

() ,0' r\, 1"""'" 0; l)\ 0' (,) (J 10\ 0 1 reI {-J /('\ I.," 1,',/ \{~/ <l " , / 
\ . L 'LJvi 

~.d ,J/ 
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IPL Phase 1 IPL Phase 2 
I PL PHASE 1 AND 2 TIMI NG - F ET STORAGE \... General Reset --+of f.4 Load RPL ROS bootstrap program into store bvcvcle stealing ~ I 

CCU Clock { I C I D A I B I C I D A I B I C I DAB I c I D A I B I C I D AlB 1 C I D A I B I C I D AlB I C I D A I B I C I D A I B I CI 0 I A I a lei ·0 I, A 1 ale I 0 I A 1 a 

1 - Panel Active CUOOl 

2 + Load Push Button In AP007 

3 IPL 1 Latch (Note 2) CU010 

4· IPL Reset Countdown Started CP007 

5 - Set Int Timer Bid CP007 

6 + Allow Instruction CPOOl 

7 + Any I Time CC008 

8 + Pre-Empt All But Maint CPOOl 

9 + Wait to Ind CCOO8 

10 + Load to Ind CU006 

11 + Power On or IPL Reset CU010 

12 + IPL Phase 1 to lrid tU010 

13 + Reset CU010 

14· Test'Mode Latch (Indicator On) CU005 

15 . IPL Reset Count Down Complete CP007 

161PL 2 latch CU010 

17 + Bootstrap Mode CU010 

18 -Bootstrap ROS 1 CU009 

19 + IPL Phase 2 or 3 to Display B CU010 

20 . Latch Store CaOOl 

21 + IPL Bid Level 1 CU010 

22 . Levell Bid Sample CP002 

23 . Prog Level 1 Next CPOO2 

24 . Virgin Level CP003 

25 + Bid Maint Latch CP001 

26 + Go Maint CPOOl 

27+ Go CS CC008 

28 ~ Go First CS Cycle CCOO4 

29· CS 1 Time CC004 

30 TAR DF971 

31 . Gate TAR to Y Bus CS004 

32 + Set SAR CS007 

33 SAR 

34 . Gate Y Bus to B Reg CS004 

35 + Force Constant 00001 CF002 

36 + Add Bytes X, 0, and 1 CA002 

37 + Set TAR CS007 

38 Read Call Wr Call Time CC007 

39 + B lock Complete SDR CF003 

40 + SAR Bits 0.5, 0.6. and 0.7 DJ011 

41 - Gate CCU Indata to Y Bus CS004 

42 + Select 1 st to 4th 256 Bytes CWOOl 

43 . Cross Lo to Hi CA003 

44 . Gate Z Bus Byte 0 to M Bus CS005 

45 . Gate Byte 1 to M Bus (Sense Data) CS005 

46 . Gate Z Bus Byte 1 to M Bus CS005 

47· Gate Byte 0 toM Bus (Sense Data) CS005 

48 + Set SDR CS007 

49 SOR 

50 + Store Pulse MM401 

51 + Bootstrap Loaded CW001 

52 + IPL Phase 3 CUOlO 
Notes: 1. A B = Phase A and B Sample pulses; therefore 

these timings may vary. (See page D~210.) 

CD DA AX BX CD DA AX BX CD DA AX BX CD DA AX BX CD DA AX BX CD DA AX BX CD DA AX ax CD DA AX BX CD DA AX ax CD DA AX ax CO 'DA lAX ax CD DA I AX 
J 

"7' 0 •. 2 

3 

BAI • Note 1 
••••••• 3.CT2 J ) 

I 

• ••••••• 51.T2 

......... 3 

3.pT2 ......... 3 
A.~. 8 27 ' llfl6"mDATO ~-g~~{~ ~~ 

A. 11 ., ...... ( ••••••• 1 ............... Reset by Output X'79' 
I .. with bit 1.1=1 

3.4.12 16 
I - I 

B.11 ~::~::I:~:I~~=~==~1~ l' • 16. CT2 

'3~ ........ __ .................................. __ ................ ~ ............ ~ ......... J __ ~ ...... ~.~ ........... , .. ~~~ ............... Re~tbyOutPutX·79· 
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2. The IPL 1 latch can also be set bV the 
conditions shown in the second-level diagram 
on page 6-961. 
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IPL PHASE 3 

ROS bootstrap program execution begins with an mter­
rupt to program levell, and the program is executed entirely 
at this level. The instruction at storage location X'OO010' 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 location 
X'00780'. 

2. Verifies the operation of the 3705 instructions needed 
by the second part of the bootstrap program; see 2-000, 
2-040, 2-080, or 2-120. 

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 completion or 
final status in the CA, the ROS bootstrap program 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 3704 and 3705 Communications 
Controllers Remote Program Loader Theory-Maintenance, 
SY27-0135,for a description of the remote program 
loader IPL. 
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The Write IPL command allows the transfer of the first 
load module from the host CPU into the 3705. Under the 
Write IPL command, the load module is stored in sequential 
storage locations starting at location X'00400'. The maxi­
mum size of this load module cannot exceed 768 bytes. 
When this transfer is successfully completed, the ROS boot~ 
strap program executes an Output X'77', with bit 0.0 on in 
the general register, to reset the IPL 2 latch, thelPL 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: 

The IPL operation is complete when the IPL level 1 
interrupt 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 
respectively in the general register. When the 3705 is com­
pletely loaded, the loaded program should execute this 
instruction. 

The IPL completion point in the ROS boostrap 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 displa~ function to try to 
identify the IPL status. See ROS Testing, 2-000, 2-040, 
2-080, or 2·120. 
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IPL PHASE 3 WITH TYPE 1 OR TYPE 4 CHANNEL 
ADAPTER 

Unless the IPi. sequence is started by a power on sequence, 
the state of the type 1 or type 4 CA is not affected by the 
reset performed in IPL phase 1. Therefore, the ROS boot­
strap 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 
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 or type 4 
CA initial selection level 3 interrupt request. The 
bootstrap program responds to the interrupt request 
as described in the type 1 channel adapter section of 
this manual; see 8-140. 

IPL (PART 6) 

IPL PHASE 3WITH TYPE 2 OR TYPE 3 CHANNEL 
ADAPTER 

6-965 

Unless the IPL sequence is initiated as a result of a power on 
sequence, the state of the type 2 or type 3 CA is not affected 
by the reset performed in IPL phase 1. Therefore, the type 
2 or type 3 CA bootstrap program must be capable of per­
forming the following: 

1. The bootstrap program requests a level 3 interrupt and 
loops until the interrupt occurs. 

2. The bootstrap program loops until the interface becomes 
enabled. 

3. If the channel interface is enabled and no command is in 
progress, the bootstrap program determines that no 
command was in progress when the level 3 interrupt 
occurred and signals the CA to send DE and UC status 
to the host CPU. Not initialized is set in the sense register 
and made available to a subsequent channel Sense 
command. The bootstrap program loops until a level 3 
interrupt from the CA signals that a Write IPL command 
has been received. 

4. If the channel interface is enabled and a command is in 
progress, the bootstrap program signals the CA to end 
the command with CE, DE, and UC status if the com­
mand is not a channel Write IPL command. If the com­
mand is a channel Write IPL, a level 3 interrupt is re­
quested to signal the bootstrap program that the command 
is a Write IPL. The bootstrap program responds as des­
scribed in the Type 2 Channel Adapter Section of this 
manual; see 9-310. 

'SPECIAL STATUS CONDITIONS TO HANDLE 
DUAL CHANNEL IPL CONTENTION: 

When an IPL has been started on one channel, a 
sense command issued by the other channel will 
receive an initial status of Unit Exception from a 
type 2 or type 3 CA. 

With Dual-ROS and a type 1 or 4 CA, two status 
sequences are possible for a Sense command: 
(1) With Models J-L or Models A-H with E.C. 319139, 
a CA lorA will present a sense byte and give final 
status of CE, DE, and UE. 
(2) With 3705 Models A-H without E.C. 319139, the 
CA 1 or 4 will present finalstatus of CE, DE, and UE 
without presenting the sense byte. 

Note: With N-ROS,a Type 4 CA presents a sense 
byte followed bY.a final status of CE, DE, and UE. 

An IPL on one channel will end with Channel End, 
Device End and Unit Check when overridden by an 
IPL on the other channel. 
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ERROR CHECKING (PART 2) 
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BRIDGE STORAGE MODULE 

3705-1 BRIDGE STORAGE 

The Bridge Storage Module (BSM) is a ferrite core storage 
unit. The 3705 uses a 16K (8K-18 bits addressing scheme) 
BSM as the basic storage unit. A 32K (16K-18 bits address­
ing scheme) 8SM can be chained to the 16K BSM to make 
a total of 48K in the first frame. An addhional 64K can 
be installed in 32K increments in each expansion module 
for a total storage capacity of 240K. 

To chain two BSMs, cables are added between the BSMs, and 
the terminators are moved to the last BSM. The outputs of the 
data latches in the high-order 8SM are DOT-ORed to the out­
puts of the low-order BSM data latches. 

0 

The 8SM is a separately packaged unit that mounts in the space 
provided for an MST-l board. It contains the core array, timing 
and control circuits, a drive system, a sense/inhibit system, and 
a set of data latches. The BSM does not contain a 'storage add­
ress' register (SAR). 

Note: The CCU reads and writes even parity to and from 
storage but uses odd parity checking in the CCU 
when transfering data. 

The central control unit (CCU) communicates with the BSM 
through interface lines that transfer addresses, data, and con­
trol signals. Interface signals are compatible with MST-l cir­
cuit technology, but the 8SM uses some SLT circuits inter­
nally. 

Each storage cycle takes a minimum of 1200 nsec and con­
tains a read cycle and a write cycle. (Storage has a destructive 
readout.) During the write cycle, either the old data is regener­
ated or new data is stored. 
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ADDRESSING 

3705-1 BRIDGE STORAGE 

Each address selects 16 data bits and two parity bits (two 
cores in each of the 9 planes). 

The direction of the currents in the crossing X drive, Y 
drive, and sense lines determines whether a '0' or a '1' is 
read from, or written into a core. 

The SAR bits control the current in the X and Y lines. 

Note: In any storage configuration, the 16K 8SM is 
always the last logical 8SM. 

With a 16K 8SM, the cards at W1 02 and W1 E2 control 
all the X lines. The cards at Wl F2, Wl G2, and Wl H2 con­
trol all the Y lines. These cards can be swapped to isolate 
problems. 

With a 32K 8SM, the cards at Wl 02, Wl E2, and W1 F2 
control all the X lines. The cards at Wl G2, Wl H2, and 
W1J2 control all the Y lines. These cards can be swapped 
to isolate problems. 
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Wire 

o 
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X AND Y DRIVE SYSTEM AND 

TIMING FOR ADDRESSING 

3705-1 BRIDGE STORAGE 
Read 
Timing 

The X and Y drive system uses: 
• Current sources 
• A gate and selection system 

Current Sources 
Current sources supply drive current to the X and Y windings. 
There are four current sources in the 8SM that are packaged on 
the Wl K2 card: X read, X write, V read, and V write. Each current 
source consists of a transformer secondary, the primary of which 
is driven by a transistor controlled by cycle timing. The trans­
former secondary is also the sink for the drive current. 

Gate and Selection System 
The gate and se~ection system directs drive current to a single 
X-line and a single V-line. The gate and selection system oper­
ates as a switch at each end of the drive lines to direct the current 
source drive current to a single drive line. Address decoders 
select a pair of 'gate drivers' for X and a pair for V during the 
read cycle. During the write cycle, four different drivers are 
selected in addition to the X write current source and the Y 
write current so~rce. These drivers, in conjunction with diodes 
in the drive lines to the array,direct the current in the reverse 
direction through the same X and V lines. 

o o o o o 

To 7 More 
Drivers 

.------I Current 
"I 

I 

-30V 

Source 

J 

To 7 
More 
Drivers 

Addressing Control Timings 

A 

o o o 

La X Decode-

X Rd Lo Gate 

Hi X Decode 

X Rd Hi Gate 

E 

o 

Read Gate 
Drivers 

D 

Source 

D 

Sink 

o 

Write 
Gate 

o o o o o 

To 7 
More Diodes 

Conventional current flow 

To 7 
- More Diodes 

Drivers ----------1 ""!il----...;......,J 

B F C D 

o 

8 Diodes 
in one 
group 

1 Diode 
in Each 
Group 

CCU 
Times TO T1 T2 T3 TO T1 T2 T3 TO T1 T2 T3 TO T1 T2 T3 TO T1 T2 T3 TO T1 T2 T3 

I I I I I - 1.2 microsecond Storage Cycle 
Read Cycle 1 ..... 1 ... 1 Write Cycle 

o 
(nsec) 

5~0 ,-
10'0 

(nsec) .. 
I 

I 0 100 200 300 400 0 200 300 400 500 60 
I I I I I I I i 

'Read Call/Write Call 

SAR Bits -, 
Gate Decode 

Read Time 

Read Control 

X Rd Current Source 

Y Rd Current Source 

Write Set 

Write Time 

Write Control 

Write Source 

Write Source Driver 

~i1.e.':'.::.i::i.:'i •• "$.:'.£.;;.:;.ii.":.ib.;5.'J.".$ ..... i."$ ................ ~ .............. --.... --.""'111~----------------------------------------------------------------

o o o o o o 

~ 

8 Groups Array 
of Diodes 

~ 

X AND Y DRIVE SYSTEM AND 
TIMING FOR ADDRESSING 

o o 
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SENSE/INHIBIT (READ/WRITE) 
3705-1 BRIDGE STORAGE 

• One sense/inhibit' winding is used for each data bit. 
• Each winding goes through 8K of core. 
• The sense/inhibit winding is parallel to the X-drive lines. 
• During a read cycle, cores changing states induce pulses in the 

sense/inhibit windings. , 
• During a write cycle, the inhibit current in the sense/inhibit 

winding can prevent cores from changing states. 

SAR Bit 2 

~'w,;teT;me 

The address of a 32K byte 
BSM are divided into A and 
B segments. Segment A 
(addresses 0-8K halfwords) 
is addressed when SAR bit 
2 is off; segment B (add­
resses S-16K halfwords) is 
addressed when SAR bit 2 
is on. 
A 16K byte BSM has 9 planes. 
Two cores are addressed in each 
plane for read or write. A 32K 
byte BSM has 18 planes. Two 
cores are addressed in each of 
the 9 planes in either segment 
A or segment B. 

() o 

Card Wl A3, SR013 

Pin 1 

Pin 3 

Segment B 

o o o 

Card W1K4, 
SR071 

Pin 170 

Pin 172 

Pin 84 

Pin 86 

o 

Array Sense Bit O-A 

Gate Preamp A 

Array Sense Bit O-A 

Gate Preamp B 

Array Sense Bit O-B 

Array Sense 
Bit O-B 

o 

The sense amplifier senses 
a difference in the voltage 
at the ends of the sense 
line and amplifies the 
difference. ' 

--r 
Sense 
Amplifier 

A detector circuit, along 
with strobe pulses, distin­
guishes between noise, 'O­
bit' signals, and 'l-bit' 
signals. It sends the '1- bit' 
signals to the data latch. 

Strobe Bits 0-8 Detector 

l----r.A~R~-D~F~~~--------~ Sense Bit 0-2nd BSM 

Store Bit 0 

Store Byte 1 

Reset Byte 1 

~I~~~~~~~;~" ·1.1.1.I.r./" 
To store new data, the data .. ;.;.;.:. 
latches are reset and then loaded::::::::: 
with the new data. ~~~t:~ Inhibit A Bits 0-5 

Inhibit B Bits 0-5 

A '0' in the data latch 
activates an inhibit driver. jJj~j~j D~ring a read cy;I;, a c~r~ t~at 

.... ,.:::;: :: ~~~;~~t~jljl~lllllllll ~~~~sh:Sp~~~i~ t~e t~e~s~ i~~-
The inhibit current flows 
through the sense/inhibit 
winding in a direction that 
opposes the X-winding current 
and prevents the corresponding 
core from flipping to the '1' 
state. 

'l:l:l~:l hibit winding. Cores that are '0' 
:l:l:l:~ remain '0'. . 

o 0, I 

'J () o r('"", 
~ ... ./ o o 

SENSE/INHIBIT (READJWRITE) 

A 32K BSM can be chained 
with the basic 16K of storage 

. to make 48K of storage. The 
sense bits from the two BSMs 
are DOT-ORed to get the 
storage sense bits. 

Note: Note: In any 3705 storage 
configuration, the 16K BSM 
is the last logical BSM. 

Sense Bit 0 

Inhibit Bit O-A 

Inhibit Bit O-B 

o o o 

7-030 
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0 0 0 0 0 0 0 

SENSE/INHIBIT (READ/WRITE) 16K 

3705-1 BR lOGE STORAGE 

• One sense/inhibit winding is used for each data bit 
position, and goes through 8K of storage addresses. 

• The sense/inhibit winding is parallel to the X-drive 

lines. 

• During a read cycle, cores changing states induce 

pulses in the sense/inhibit windings. 

• During a write cycle, the inhibit current in the sense/ 
inhibit winding can prevent cores from changing 

states. 

e LOGIC REFERENCE SR071 

0 

During a read cycle, a core that 
switches from a '1' to a '0' in­

0 

duces a pulse in the sense/inhibit 
winding. Cores that are '0' remain '0'. 

• • ...I.I..u..a:.:....II.J.~~.IJ..Ll..-.J_~..L_ 

0 0 0 0 0 

A detector circuit, along with strobe 
pulses, distinguishes between noise, 
'O-bit' signals, and 'l-bit' signals. It 
sends the l-bit signals to the data latch. 

,~::: :::>.: ::::::::::::::'::::>.:::\\\,~r;:::::::::;::::::::::::::::,::: 

... 
Detector 
Data Bit 1 

Store Byte 1 

A 
Store Bit 1 

Strobe Bits 0-8 

A 

~::::::::::::::::::::::::::::::::::::{[!~~'ii!i~;~::~::::::::::::::::~: ~mp 

COR E t-----' 

PLANE 
BIT 1 84 

The sense amplifier senses 
a difference in the voltage 
at the ends of the sense 
line and amplifies the 
difference. 

0 0 0 

OR 

..u.a....l.!l-._.....J....:J_ .• J,1.....,.u.~~_ 

0 0 0 0 o 

Reset 

A 32K BSM can be chained with 
the basic 16K of storage to make 
48K of storage. The sense bits from 
the two BSMs are DOT-ORed to get 
the storage sense bits. 

Note: In any storage configuration, 
the 16K BSM is the last logical BSM. 

Sense Bit 1 2nd BSM 

Bit 1 
Latch 

FL 

Bits that are read out during a read 
cycle are stored in the data latches. 
Because the 3705 uses a destructive 
readout, every read cycle must be 
followed by a write cycle to store 
the old data or new data. To store 
new data, the data latches are reset 
and then loaded with the new data. 
For old data, the data latches are not 
reset because the data is still set in 
the latch. 

o o o 

Sense Bit 1 

Inhibit Byte 1 

o o o o o 

A '0' in the data latch activates an 
inhibit driver. The inhibit current flows 
through the sense/inhibit winding in a 
direction that opposes the X-winding 
current and prevents the corresponding 
core from flipping to the '1' state. 

Inhibit 

A 

SENSE/INHIBIT 
(READ/WRITE) 16K 

o o 
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READ/WRITE TIMING 

3705-1 BRIDGE STORAGE 

CCU Times 

Read Time 

Write Time 

Store Bits 

Store Byte 1 

Strobe 

Array Sense Bit 

Sense Bit 
(Data available 
at interface) 

0 

A 

to T1 T2 

~ 

--~ 
100 

0 0 0 

E 

T3 TO T1 T2 T3 TO 

Read Cycle 

I 
I 200 300 400 

L 
V ~ 

........... 

a&5.L 

0 0 0 0 

B F 

T1 T2 T3 TO T1 T2 T3 TO 

I I I I 
1 .2 microsecond Storage Cycle 

.. -
500 0 100 200 

, 
\ 

0 0 0 0 0 0 0 0 

C D 

T1 T2 T3 TO T1 T2 T3 

--'" -
Write Cycle .. 

I 
300 400 500 60 o 

0 0 o o o 

SDR SENSE BITS 

If a consistent error occurs in an 
SDR bit for data coming from storage, 
use the following chart to determine 
what card to replace. 

o 

Storage 
Suspected Card 

SDR Bits to Replace Sense Failing 
Bit 

16K 32K 

0 0.0 W1J4 W1K4 
1 0.1 W1J4 W1K4 
2 0.2 W1J4 W1J4 
3 0.3 W1H4 W1J4 
4 0.4 W1H4 W1H4 
5 0.5 W1H4 W1H4 
6 0.6 W1G4 W1G4 
7 0.7 W1G4 W1G4 
8 Pty Byte 0 W1G4 W1F4 
9 1.0 W1F4 W1F4 

10 1.1 W1F4 W1E4 
11 1.2 W1F4 W1E4 
12 1.3 W1E4 W1D4 
13 1.4 W1E4 W1D4 
14 1.5 W1E4 W1C4 
15 1.6 W1D4 W1C4 
16 1.7 W1D4 W1B4 
17 Pty Byte 1 W1D4 W1B4 

o o 

READ/WRITE TIMING AND SDR 
BIT FAILURES 

o o 

7~040 



SENSE/INHIBIT SCOPING PROCEDURES 

3705-1 BRIDGE STORAGE 

~ o Use 1 X probes when scoping the array. When large ~ 
~ signal levels occur, the input amplifiers of the ~ o scope may saturate and distort the wave shape. ~ 
~ High noise spikes also occur when the BSM writes 0 o bits in positions other than the one being scoped. 0 o This is not an error condition. 0 
~ Because of the small signal level and the high ~ o noise level, ground each probe with a short lead ~ 
~ (preferable 6 inches or less) when you d isplay ~ 
~ array sense bits. Keep the leads away from the ~ 
~ XYZ resistors while scoping because the leads ~ o can pick up noise from these resistors. 0 

~ 

SENSE BIT SCOPING OF ALL ADDRESSES 

A Set up the scope: 

1. Use: '-strobe bits 0-8' as a sync point for 16K, bits 
0-8. 
'-strobe bits 9-17' as a sync point for 16K, bits 9-17. 
'-gate preamp A', K4J10 (SR071) as a sync point 
for 32K, bits 0-8. 
'-gate preamp B', K4J02 (SR071) as a sync point 
for 32K, bits 8-16. 

2. Display 'strobe' on channel A, and note the position 
for reference. 

3. Display the sense bits: 

Channel A probe to one sense line. 
Channel B probe to the otl;ler end of the sense line. 
Channel B inverted. 
Channels A and B added. 
Channels A and B at the same gain setting. 
Time Scale: 100 ns/cm . 

This gives a differential display on the scope. 

Note: The sense bits are logically inverted on the in­
terface between the CCU and the BSM. A logi­
cal '1' bit in the BSM becomes a logical '0' bit 
in the CCU (SR077). 

The wave forms shown here are typical of a BSM, but 
they vary with each BSM. Be careful when interpreting 
the array sense bit wave forms. It may be difficult to 
distinguish betwEen the actual signal and noise. 

o :0) 
~} () 

-

B Use either the storage scan procedu re on page 1-140 
or the procedure for storing a test pattern in storage 
on page 1-140. 

Data/Address switches set to 'FFFF'. 

. 

'4! 

. 

" 
f1J\ ~ f' .... ........ /It ~ f J " .. rr , 'r r " t- I' ' I r \I '" 

Data/ Address switches set to '0000'. 

-

..J..i . 
. 

A A 

"" \r ... -- ... ~ 'V -"'III! ..-
~ ... .. 

II.......a.. 1a1" 
.. 

~~ ~ .. 
~ ... - cl IIJ .... ~r . 

() (} () o 

~ 

~ 

All Addresses 
-Strobe Bits 0-8 

5 V/cm 
K4J12 (SR071 ) 
J4B07 (SR071) 

Array Sense Bit 0 
1 V/cm 

(32K) 
(16K) 

K4802/K4002 (SR071) 
J4802/J4002 (SR071 ) 

All Addresses 
-Strobe Bits 0·8 

5 V/cm 
K4J12 (SR071 ) 
J4807 (SR071) 

(32K) 
(16K) 

Array Sense Bit 0 
1 V/cm 
K4802/K4D02 (SR071) 
J4802/J4002 (SR071) 

o (J ((~).I" 
~)V 

(32K) 
(16K) 

(32K) 
(16K) 

.. 

.. 

SENSE BIT SCOPING OF A SINGLE ADDRESS 

Set up the scope as in "Sense Bit Scoping of All Addresses". 

Use either the "Single Address Scan" on page 1-150 or the 
"Single Address Test Pattern Procedure" on page 1-150. 

Data/Address switches set to 'FFFF~ 

"'W 
~ 

~ 
.. 

~ ~ 

lriA ""- ~ - .... ,~ ., ,,"'- 1 .i 
~V" ~ \ .f ~ V VI( IY ~ ,af ~ V 1-

r~ ~ 
~u 

Data/ Address switches set to '0000' 

~ 

. . 

A A. 

r .. '\1 rv ,.,.. - Y'" 

If ~ ., 
itA 1.1 r' ~ V 

.J-w I ........ • ....... M 
lIP, ...... III' ...... Ir .... 11 

1° I· I' I' 

o o o 

SE~SE/INHIBIT SCOPING 
PRQCEDURi:S 

Si ngle Address 
-Strobe Bi ts 0-8 

5 V/cm 
K4J12 (SR071 ) 
J4B07 (SR071) 

Array Sense Bit 0 
1 V/cm 

(32K) 
(16K) 

K4B02/K4D02 (SR071) 
J4 B02/ J4 002 (SR071 ) 

Single Address 
·Strobe BItS 0-8 

5 V/cm 
K4J12 (SR071) 
J4807 (SR071) 

Array Sense Bit a 
1 V/cm 

(32K) 
(16K) 

(32K) 
(16K) 

K4B02/K4D02 (SR071) 
J4B02/J4D02 (SR071 ) 

(32K) 
(16K) 

o o o 

7-050 

o o 
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STORAGE DATA TO CCU 

3705-1 BRIDGE STORAGE 

CCU 

D 

fJ 

D 

D 

fJ 

D 

D 

fI 

D 

0 

fJ 

II 

Note: The 16K BSM is always the last 
logical BSM, but it is always in 
the first frame physically. 

D 
SAR Bits to Storage 

CCU 

To Frame Card Card ALD 
loco Type Page 

1 B4C2 6797 AMOOl 
2 B4C3 6797 AM101 
3 B4C4 6797' AM201 
4 'B4C5 6797 AM301 

Frame 1 

SAR Bits II 
16K BSM 

toFrame 1 ... 018 . .. BSM 2 ... 

Store Bits m ... to Frame 1 . .. ... 
Sense Bits 
from 

II Frame 1 ... .... 
~ ~ 

SAR Bits to Frame 2 

Store Bits to Frame 2 

.... Sense Bits from Frame 2 

... 
SAR Bits to Frame 3 

Store Bits to Frame 3 

~ Sense Bits from Frame 3 

.... 

SAR Bits to Frame 4 

Store Bits to Frame 4 

..... Sense Bits fr9m Frame 4 
.... 

Store Bits to Storage 

CCU 

To Frame Byte Card Card 
Loc. Type 

1 0 B4B2 6799 
1 1 B4A2 6799 
2 0 B4B3 6799 
2 1 B4A3 6799 
3 0 B4B4 6799 
3 1 " B4A4 6799 
4 0 B4B5 6799 
4 1 B4A5 6799 

1111,',""111,/1",,"£/'1","\ lr'I~..:.LL .. , ...... JL.. • .J.,~';------..i..J.....;~""J.J 

o o o o o 

Frame 2 

32K BSM a 32K BSM 

01C .. 028 
BSM 1 ... 8SM 1 

m .. 
.. 

II 

II 
Sense Bits from Storage 

CCU 

ALD To Frame Byte Card 
Page Loc. 

AM002 1 0 B4B2 
AM002 1 1 B4A2 
AM102 2 0 B4B3 
AM102 2 1 B4A3 
AM202 3 0 B4B4 
AM202 3 1 B4A4 
AM302 4 0 B4B5 
AM302 4 1 B4A5 

o o o 00 o o 

Frame 3 

32K BSM 
D 

32KBSM 

... 02C .. 03B .. .. 8SM 2 JIll' BSM 1 .... 

... II .. ... 

... .. ... 

... m .... 
.... ~ 

SAR Bits From CCU 

First BSM in Each 
Frame 

Card ALD 
Type Page Bits Card . ALD 

Loc. Page 
6799 AM002 
6799 AM002 2-3 W1Bl WSOOl 
6799 AM102 4-7 W1Cl WSOO1 
6799 AM102 8 W1Al WSOO1 
6799 AM202 9-11 W1B1 WSOO1 
6799 AM202 12-15 W1Cl WSOOl 
6799 AM302 
6799 AM302 

o o o o 

32K BSM a 
03C .. 
BSM 2 ... 

," 

m .. 
.. 

II 

Store Bits From CCU 

First BSM in Each 
Frame 

Bits Card ALD 
Loc. Page 

0 W1Gl WSOOl 
1-3 W1F1 WSOOl 
4-7 W1El WSOOl 
8 W1Dl WSOO1 
9 W1Kl WSOOl 
10-13 W1Jl WSOOl 
14-17 W1Hl WSOOl 

o o o o 

Frame 4 

32K BSM 32K BSM 

04B .. 04C 
BSM 1 .. BSM 2 

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

Sense Bits to CCU 

First 8SM in Each 
Frame 

Bits 

0 
1-4 
5-7 
8 
9-10 
11-13 
14-17 

Card ALD 
Loc. Page 

W1G1 WSOO2 
W1Fl WS002 
W1El WSOO2 
W1Dl WS002 
W1K1 WS002 
W1J1 WS002 
W1H1 WS002 

STORAGE DATA 
TOCCU 

o o 

7~060 
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STORAGE CONTROLS TO CCU 
3705-1 BRIDGE STORAGE 

When the DIAGNOSTIC CONTROL switch is not in the 
CLOCK STEP position, 'read call' alternates with 'write 
call' every 600 ns. However, when the DIAGNOSTIC CON­
TROL switch is in the CLOCK STEP position, 'read call' 
and 'write call' alternate at a rate controlled by the opera­
tion of the START push button. 'Read call' starts the 
internal clock in the BSM. The BSM clock runs asynchro­
nously through one read operation and stops. 'Write call' 
restarts the internal clock in the BSM, and the BSM clock 
runs asynchronously through one write operation and stops. 

'Store new' resets the 'data' latches and puts the informa­
tion on the 'store bit' lines into the 'data' latches. The data 
in the 'data' latches is written into storage during the write 
cycle. 

'Reset' resets the 'data' latches and the latches controlling 
'rd time', 'wr time', 'rd set', and 'wr set'. 

~ Bytes 1 and 2 in the storage correspond to bytes 
o and 1 in the remainder of the 3705. 

() (j 

CCU 

-Read Call/Write Call 

Frame Cable ALD Page 

1 31 AMOO1 
2 34 AM101 
3 37 AM201 
4 40 AM301 

+Store New 

Frame Cable ALD Page 

1 31 AM001 
2 34 AM101 
3 37 AM201 
4 40 AM301 

+Reset 

Frame Cable ALD Page 

1 31 AM001 
2 34 AM101 
3 37 AM201 
4 40 AM301 

() o 

STORAGE CONTROLS TO CCU 7-070 

Interface Storage 

I W1Al RD Call WR Call .. -.. 

I 
Cable 
conn. 

I 
I 
I 
I 

... I W1B1 +Store New 
po 

I Cable These output lines are used to 
conn. develop the strobe, inhibit, 

I 
X/Y-RD/WR gate controls, and 
XIV -RD/WR current and sink pulses. 

Inputs Outputs 

I 
- 175 ns Delay 

-Read Call/Write Call + Reset Byte 1 

- Inhibit B 

I 
+ WR Set 

- 200 ns Delay 

- 0 ns Delay 
+Store New 

I 
+ Reset Byte 2 

+ RD Ca~1 WR Call 

- 225 ns Delay 

I 
- 75 ns Delay 

W1Al +Reset 
- 25 ns Delay 

... +Reset - - Inhibit A 

I 
Cable - WR Ctrl 
conn. 

- RD Ctrl 

- 50 ns Delay 

I 
t'" - Store Byte 2 

-2nd BSM Selected - 100 ns Delay 

-Store Byte 1 

(SAR Bit 0.0) D016 + Read Time 

+ RD Set 

+2nd BSM Selected Card at 
- 250 ns Delay 

W1B2 + Write Time 

o () &"")-, 
I,," .. )/ 
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STORAGE CYCLE TIMING 

3705-1 BRIDGE STORAGE 

The 8SM is an asynchronous unit; once started, it operates 
independently from the CCU. The CCUstarts the storage 
cycle by issuing the 'read call/write call' signal. This turns on 
the 'timing control' latch and the 'read/write' latch. The 
'read/write' latch on defines this cycle as a readout cycle. 
late in the readout cycle, the 'set reset' latch is turned on, 
performing no function at this time but ensuring that the 
next 'read call/write call' will reset the 'read/write' latch. 
Therefore, the following cycle will be a write cycle. During 
the write cycle, the 'set reset' latch is turned off, forcing the 
next cycle to be a readout cycle. 

The CCU allows 600 ns for each cycle (read or write) to 
be completed; it holds the storage address in SAR for both 
cycles. 

Read Call/Write Call .....- Timing 1 (Not) 2nd Control 
A 

BSM Selected 

Reset 
0....- FL --

225 ns Delay OR 

TO 

n- Read Time 

Read/Write 

A 
FL A 

:JOR I--

~ 
250 ns Delay 

Write Time 

Reset 

STORAGE ClOC-K 

Each 'read call/write eaH' signal turns on the 'tim ing con­
trol' latch. This starts the clock, which is a delay line tappec 
at 25 ns intervals. The 'timing control' latch turns off after 
225 ns, so the ollrration of each delayed pulse is approxi· 
mately 225 ns. These pulses are wired to AND circuits to 50 ns --.J 
provide composite timing signals as required. 

o ns Delay 

25 ns Delay 

50 ns Delay 

75 ns Delay 

100 ns Delay 

125 ns Delay 

150 ns Delay 

175 ns Delay 

200 ns Delay 

225 ns Delay 

250 ns Delay, 

i 
Se1i 

~ WrSet 

FL -
~OR RdSet 

W1B2 
Inputs 

W1B2' 
Outputs, 

T1 

R 0 Call/WR Call (WSOO 1 ) 

Store New (WS001) 

Reset (WS001 ) 
SAR Output 
(Select 2nd BSM) 
(WSOO1) 

SDR Output (W5001) 

Sense Bit (WS002) 

o ns Delay (SR011) 

25 ns Delay (SR011) 

50 ns Delay (SR011) 

75 ns Delay (SR011) 

100 ns Delay (SR011) . 

125 ns Delay (SR011) 

150 ns Delay (SR011) 

175 ns Delay (SR011 ) 

200 ns Dela¥ ~SR011 ) 

225 ns Detay (SR011) 

250 AS, Delay, (SJR011) 

RD Set (SR011), 

Read Time (SRC>11} 

RD etr. (SR012) 

WR Set (SR012) 

Write Time (SR011) 

WR Ctrl (SR012) 

Reset Byte 1 & 2 (SROl 

Store Byte 1 & 2 (SROl 

Inhibit AlB (SR012) 

--

2) 

2) 

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

~_~':"-"'.J.l:"'..LI.w.......L... .. ----<..J..L,...'. , --.-~--.. ,.,. , ~." ................... ~~.---

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

A E B F C 0 

TO T1 T2 T3 TO T1 T2 T3 TO T1 T2 T3 TO T1 T2 T3 TO T1 T2 T3 TO Tl T2 T3 

Read operation Write operation -.. 
I I 

600 ns - 600 ns .. .. .... I11III I11III ... 
,;" 

! 

-
/ 

,...-- SDR can set at these times - O. --
- - ..,... 1-- --~- -~1-t--- - - f-- 1--- -- f- ---

.1 1 ,I 

{ 
1--

Read not followed by Store New 

.-
~/// '/// '// ~// V// ~/// '/// 

i 

I i 

i 
I I 

i , 
; ! 

i I 

• .. 
RD CALL - -WR CALL RESET 
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STORAGE PHYSICAL LOCATION 
3705-1 BR IDGE STORAGE 

• 3705 storage is located on the 8 and C gates. 

• The first 8SM is located in the 8 gate of the 
module in which it is located. 

• The 8 and C gates are referred to as the W 1 
gate in the storage ALDs. 

Gatelocations and storage addresses are related in the following chart. 

Address Found in Each Frame* 
Gate 

Frame 1 Frame 2 Frame 3 Frame 4 

B 224-240K 32-64K 96-128K 160-192K 
C 0-32K 64-96K 128-160K 192-224K 

. . 

":Maximum configuration of the storage: In a" configurations, the 16K 
8SM is the last logical 8SM in the addressing scheme. 

o () (J (') o () o 

Card side of storage gate 
B Gate 

00 

Pin side of storage gate 
8 Gate 

(]) o 

Top Diode Boar"ll , 

Array Side B 
Pins 6-167 

o 

STORAGE PHYSICAL LOCATIONS 

The XYZ Resistor Board covers the bottom diode board. 
See SR214 for layout details of the bottom diode board. 

Top Diode Board 
Pins 1-32 

o o ,0,'·, . , o 

Array Side D 
Pins 7-166 

See 

SR204 

r0i 
\",jJ ( ")-\ 

, I 

J 
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SERVICE TECHNIQUES 
3705-1 BRIDGE STORAGE 

BSM SERVICING 

. For reliable storage operation, the BSM diagnostics should 
run error-free with the -30 V XYZ drive voltage varied 
±1.2 V from its optimum setting. (See "XYZ Drive Voltage 
Reoptimization" on page 7-160.) The standard CE pocket 
meter is sufficient for this purpose, since adjustments are 
relative to the optimum setting. If 8SM operation is unreli­
able, both XYZ drive voltage reoptimization and strobe 
setting and -30 V reoptimization are required. 

The decal on the XYZ current limiting resistor cover lists 
the proper -30 V and strobe settings for each BSM. 

The 30 V power supply is a temperature tracking supply 
that adjusts by -75 mV for each degree farenheit that the 
temperature rises. 

Card replacement, voltage and strobe adjustments, and 
repairs to visual shorts or opens are the only repairs that 
can be done by the CEo Array failures other than cabling 
defects, open diodes, and visual opens and shorts require 
8SM replacement. 

FAULT LOCATION 

The storage diagnostics should be run to establish a failing 
pattern, if it is riot already evident from the reported prob­
lem. If the failure is in the first logical BSM, 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 the first logical BSM. 

• 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},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 5,1 
00012 8806 BZL X'OOO'IA' 
00014 7114 OUT 1, X'71' 
00016 7524 OUT 5, x'n' 
00018 7004 OUT 0, X'70' 
0001 A A102 SRI 1 (1),2 
0001C 13B8 CR 3,1 
0001E 8821 BZL X'OOOOO' 
00020 A815 B X'OOOOE' 

o 00000 o 

• Check that memory where program is loaded is function­
ing correctly by displaying and checking program just 
loaded. 

• Store X'00022' in register X'03'. 
• Store X'04000' in register X'02' if this is a 16K machine. 

Store X'08000' otherwise. 
• 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. 

• Set the DISPLAY/FUNCTION SELECT switch to a pos­
ition other than STATUS or TAR and OP REGISTER. 

DISPLAY A = Address 
DISPLAY B = 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 
and are in two categories: 

1. Normal circuit failures such as card, loose connector, 
etc. 

2. Array failures such as shorted lines, diodes, etc. 

All BSM problems should be approached as if they are 
normal circuit failures. These failures can be broken into 
the following distinct patterns. 

SINGLE BIT, MULTIPLE ADDRESS FAILURES 

A sense/inhibit problem usually shows up as an extra or 
missing bit throughout an8K block of storage. (Each 
sense/inhibit line passes through 8,192 cores.) If the 
sense/inhibit card is not at fault, check the wiring to the 
inhibit current limiting resistor. (Refer to SR071-076 and 
to SR264 for locations.) See that -30V appears on pin 2 
of the affected resistor. This failure could also be caused 
by a defective gate driver card. (See "Addressing" on 
page 7-010.) 

Asingle bit failure in all addresses could be caused 
by the current source card, the control driver card, or a 
bad strobe driver card. Check also for a broken sensei 
inhibit wire between the array and the back panel pins 
on the sense amplifier. (See "Sense/lnhibit" on page 
7-030.) A complete sense/inhibit winding resistance 
should measure approximately 14.0 ohms. An open 
or shorted sense/inhibit winding that is determined to 
be within the core plane requires a BSM replacement. 

o o o 0 o o o o 

Multiple Bits, Multiple Address Failures 

If this type of problem cannot be corrected by card swapping 
or replacement, an array failure probably exists. If the fail­
ure is related to an address pattern, it suggests an open X or 
Y drive line, a defective gate driver card, or a sense/inhibit 
card. 

If the failure is related to a combination of more than 
one address pattern, it suggests a short between drive lines. 
Multiple bit failures in all addresses could be caused by the 
current source card, the control driver card, or a sense/in­
hibit card. 

SHORTS BETWEEN DRIVE LINES 

Shorts between drive lines usually show up as the dropping 
of one or more bits of two addresses. Analysis of the failing 
bits shows in almost all cases that they are adjacent in the 
array. This can be verified by a resistance check. When the 
two lines have been located, a resistance check should be 
made between the two lines, moving from one end of the 
array to the other. Because of the resistance of the windings, 
less resistance is seen as you get nearer the short. 

In almost all cases, the short is caused by foreign material 
between the adjacent pins, or two pins are touching. A 
visual check with a strong light may show the shorted area. 
If foreign material is causing the short, it is possible that 
the material cannot be seen. The foreign material may be 
removed by passing a piece of paper between the pins at the 
area of the short. 

DEFECTIVE CORES 

A defective core position usually shows up as the dropping 
of a single bit in a single address. This type of problem can 
be caused by cracked, chipped, or broken cores losing their 
magnetic properties. 

Vary the -30 V drive voltage and the strobe setting to 
see if the rate of failure changes. If the problem persists and 
you cannot obtain reliable operation, replace the BSM. 

, , 0,',' o 000 o 000 

POOR SOLDER CONNECTIONS AND WELDS 

This type of problem may be initially diagnosed as an open 
line due to a diode or an internal open within the array. 
However,before assuming that either of these are the cause, 
make a complete resistance check. 

Open land patterns can be repaired by using number 30 
wire to jumper the open. 

Solder connections or welds can be resoldered 
satisfactorily. 

BSM REPLACEMENT 

When replacing a 8SM, refer to reference page SR200 (32K) 
or SR229 (16K) for applicablejumpers. 

Damage may result from 

improper jumpering. 

SERVICE TECHNIQUES (PART 1 i 7-100 



CONTINUITY CHECK OF XY DRIVE LINES 

3705-1 BRIDGE STORAGE 

The charts on ALD pages SR174 and SRl84 (16K) (SR234 
and SR244 for 32K) describe all X and Y drive I ines and 
contain all the points (terminals) for performing a continu­
ity check. An example of how to perform a continuity 
check for a 16K BSM follows. The same procedure is used 
for a 32K BSM. 

Example: This example is for a failing X address of 000110. 
X-read current is shown from the left to the right through 
the array X-winding. X-write current is shown from right to 
left through the same array X-winding. 

Note: This example uses conventional current flow theory, 
which is in the opposite direction from electron flow. 

In this discussion column numbers refer to the chart on 
SR174. 

Starting from the X-read 10 gate, D2G 1 a (column 13), 
current flows to terminal 56 on the top diode board (col­
umn 11), to pin 161 on the top diode board (column 9), 
through the X-winding to pin 12 on the top diode board 
(column 7), through a diode in diode pack 32 on the top 
diode board (column 6) to terminal 4 on the top diode 

d(column 3), to th~ X-read hi gate, E2B12 (column 2). boar 

In 
flow 
reve 
gate 

a similar fashion it can be seen that X-write current 
s from the X-write hi gate, E2Dll (column 4), in the 
rse direction through the X-winding, to the X-write 10 
, D2J09 (column 15). 

X Read Source 

X Read Lo Gate 

I. 6t) 
\. SAR 13 = 1 -

SAR 14 = 1 
A 

SAR15=0 

-

X Write La Gate 

.... X Write Sink 

"'" 

XXX110 
~ DR ... Rd. 

Source 

,.-
B4D2 

SR032 

f--n 

L..- DR 
Wr. 
Sink 

B4D7 

SR032 

Note: This example uses conventional 
current flow theory; current flows from 
plus to minus. 

o 

13 ID 
G10 

Jog 

), 
15 

2 3 4 5 6 7 8 9 

HI ORDER 

HI DRIVE LINE PINS DIODE PACK 
CORE LINE ORDER HI ORDER 

ADDRESS READ SINK WR ITE SOURCE TOP BOARD GOING 

SAR 
BITS LARGE 
1011 12 BOARD 

000 E2B12 

10 o 0 E2B12 

:\ 12 

) (000) 59 
{ 

t (010) 
58 { 

) (100) 
( 54 

(110) 
56 

1 (000) 
{ 

57 

) (010) 
60 , 

) (100) 
61 ( 

(110) 

I 14 

o 

FROM 
TOP TOP 
DIODE LARGE 
BOARD BOARD 

4 E2D11 

4 E2D11 

32 
8 

5 

-.... ...... 
""'I..-....... 

DIODE PIN ARRAY 
BOARD PACK NO. NO. SIDE 

32 6 B 
8 7 0 

20 32 8 B 
8 9 0 

32 10 B 
8 11 0 

20 32 12 B 

8 13 0 

14 

I "-I I 
~-----' 

.....'-
....'-

Kl 

.... '--

o 

-
J -. 

"-, , 
J -, 

...... 

....... 
J 
1 
J -. 
J o. 

......... : , 
i 

K}--
L 
r 
L 
r , 

_I .... 

,-, 
L 

L .. 
L 
r 
.. 
.-

"----
Diode 

Pack ::--® 25 Col. 
(Top Board) 11' 

1"\ !'ll \ 
~'-_/ () 

PIN 
NO_ 

167 
166 
165 
164 

163 
162 

161 

160 

10 11 12 13 14 15 

LOW ORDER 

DIODE PACK DRIVE LINE PINS 
LOW ORDER 
TOP BOARD READ SOURCE WRITE SINK 

TO 
TOP TOP 

ARRAY DIODE LARGE DIODE LARGE 
SIDE PACK NO. BOARD BOARD BOARD BOARD 

B 25 59 02011 57 D2B12 
45 D2B10 47 02009 

SR174 58 02004 60 D2B07 
44 D2B05 46 D2B04 

25 54 D2G04 61 D2G03 
1 42 D2G05 43 D2B12 

B 25 56 D2G10 55 D2J09 

0 1 48 D2G12 41 D2J13 

59 D2D11 57 D2B12 
45 D2B10 

16 

LOW ORDER 
ADDRESS 

SAR BITS 
1314 15 

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

1 0 0 
1 0 1 

1 1 0 I 
1 1 1 

0 0 0 
a a 1 

B12 

SERVICE TECHNIQUES (PART 2) 

000 X X X 

DR 
Rd. 
Sink 

B4E2 

SR041 

DR 
Wr. 
Source 

B4E2 

SR041 

X Read Sink 

X Read Hi Gate 

X Write Hi Gate 

X Write Source 

-t:,.------------..J,..~.--- DIODE LOCATIONS 

~ 
Col. 
9&10 

167 

165 

163 

161 

159 

157 

155 

153 

~, , ,I; O· o 

Array 
"B" 
Side 

~ 
~ - ~ 

J ~ ~IOOOI 
6 ---4._--------+--1 ::>t .. +-.I11111111---"-..a( 4 ,.. ____ l1li{ 1 

8 -+_ .... ----------+----4 ~Jt_+__ "" '-/ 

~ ,..-____ ~___f 21 (001) ) 10-+_-+-..... --~----+----4 ~olt_+__ I 

12 ........ ~ ........ ~~()~~~ .... .... 
14-+_-+--+~~ __ --------~~~~~~+-. 

16-+_~-+~~+_~----~~~t-+--

18-+_~-+~~+_~ __ --+----4{)+_~. 

20--r-~~ __ ~--+_~~_+~{)+_~ 

l 
r 

~+_~-r~-r-+-;-K}~~ 

~---+--+~--r-+--Ikl-~ ~ 

I ..... , ..... 
L 
r 

'--t--+--t--i~~KJ-- -0 

:<l- ....... 
-----K}--

-
Col. Pack _ ... 

(000) 
...... ~20~ ...... -~2 

Notes: 

1. Circled numbers refer to columns on 
the chart . 

2. Refer to the chart on SR184 for Y 
drive selection. 

3. Refer to SR204-224 for physical loca­
tions. 

32K BSM Only 

4. Refer to charts SR234 and SR244 for 
X and Y drive selection. ~

Diode ........ 

6 32 
(Top Board) .... - ........... 5. Refer to SR204, 214. and 224 for 

physical locations. 

(} l~ 
',,--y C' 'II ,', 

.Y 
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LOCATING AN OPEN OR SHORTED DIODE 

3705-1 BRIDGE STORAGE 

Because of the complex connection of the isolation diodes, 
many parallel paths exist and hinder a simple continuity 
check. A suggested method of locating a bad diode follows. 
This example is for the same failing X address (000110) as 
described in CONTINUITY CHECK on page 7-110. 

1. Turn off the power. 

2. Remove X gate cards Wl 02 and W1 E2 (W1 02, W1E2, 
and Wl F2 for 32K). . 

3. Probe the points shown with an ohmmeter. 8e Care­
ful to observe the polarity of the meter as indicated 
by the + or ". Expected meter readings are infinity 
( co) or some resistance R (unpredictable because' of 
meter and Circuit variations). An infinite reading in­
dicates an opeR diode. A zero reading indicates a 
shorted diode. 

An open drive line may also be verified by scoping the 
source driver load resistor on the resistor panel. See 7 -150 
for the wave form of the V-read current soUrce with and 
without an open diode (see SR264). This method identifies 
an open array drive line if both V-read and V-write appear 
open. If either appears to be correct an open diode is 
likely. A continuity check is required to determine which 
diode of the two in the line is open. 

Once it has been determined that an open diode does 
exist, the charts on SR174 and SR184 (SR234 and SR244 
for 32K) indicate the polarity of the diode to be replaced. 

Probing points on the botton diode board requires re­
moval of the 8SM. See "Removing the 8SM" on this page. 

Read 
Source 
D2G10 

Write 
Source 
D2J09 

Terminals 
on Top 
Diode 
Board 

Read 
Sink 
E2B12 

Write 
Source 
E2D11 

Open Winding 
Open Land 
Open Weld 

co 
R 

co 
CO 

Note: Remove X-Gate Cards. 

Probe 
Probe 

Probe 
Probe 

+ 
56 4 
20 55 

+ 
56 
12 

161 
4 

R 
co 

Probe 
Probe 

+ 
20 12 
161 55 

REMOVING THE BSM (EXPOSING THE BOTTOM DIODE 
BOARD) 

If an open Y-line exists and the fault cannot be located on 
the top diode board, the 8SM must be removed to expose 
the bottom diode board: 

1. Disconnect all cables to the 8SM. 

2. Remove all the cards. 

3. Remove the BSM and lay the unit with the card side 
down on a table. 

4. Loosen the four nuts that hold the array on the board. 
The board is now connected by only the drive and 
sense/inhibit lines. 

5. Vou can now expose the bottom diode board by the 
following method. 

Turn the unit over. Be careful to support the array 
since it is now connected only by wiring. Pull the 
array out vertically and turn it over so that it is 
laying top-side-down on the card socket. 
Reverse this procedure for installation. 

co 
R 

o o 0 o o o 000 o 000 

Replace diode 

REPLACING AN OPEN DIODE 

An individual diode cannot be removed because it is a part 
of a module containing 16 diodes. Replacing an open diode 
requires soldering an individual GY diode (Part Number 
2414891 ) over the open one. Use the followi ng procedure. 

Example: Replacing the read source diode for X address 
000001. 

1. Wrap one end of a yellow 
wire to the wrap pin on 
the diode board (column 
3,5,12, or 14 on SR174 
or SR184 for 16K, or 
SR234 or SR244 for 32K). 
Solder the other end of the 
wire to the proper end of 
the new diode. 

2. Solder the other end of the 
diode to the proper termi­
nal on the edge of the 
diode board (column 7 or 
9 on SR174 or SR184 for 
16K, or SR234 or SR244 
for 32K). 

~~~~~~~~;;~;U;~~~;;;~;;;;;;;~~;~;;l;~~~~~il~~~;~~~~~~~;~~;~;~~*;~~~~~i;;;~;;~;~;~;~1;;~;~;;;;~;i~;~;;;;;~~;~~~~~;;;;;*~~~;~;~;~;;;~;~;~;;;~;*;~~;;;~;~;~~~;~~;;;;;;;;~;~~~~~;;;~;~;~;~;~~;~~;~;~~~~;~;~;~;;;;;~;~~;;;~;;~;~~~~~~~~ 
~@l~ Since the above procedure parallels the old diode, only open diodes ~~~ 
j~~~l~;[ can be replaced. A shorted diode requires BSM replacement. ~;@ 
1i~1~~ii;iiiiiiiiiiiiiii@@iililil~~il~~~M~~~~~~~~~~~~~~~iM*ii~iii@iiliililil~ilm~~nilif:~if:~if:~ilif:~~i~~i!i~iii~~iii~ii*iiiiiii~i~iiiiiiiif:jij~W~~~~i~ijijijMi1!'~~jijij~iM~~ii!1~1~1 
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INTERMITTENT OR RANDOM FAILURES 

3705-1 BRIDGE STORAGE 

If a pattern cannot be determined and failures are of a 
random nature, the following areas should be checked for 
possible causes of the trouble. 

A Use the oscilloscope to perform steps 1 2 3 and 4 
, I I 

1 Probe the XY drive voltage pulses on the XY read and 
write current limiting resistors, and compare them 
with the following pictures. 

(} 

Sync: -Read Call/Write Call 
200 ns/cm 
10X Probe 

0·,;" 
\ ' o 

-Read Call/Write Call 
1V/cm 
82807 (SR011) (32K) 

(16K) 83807 (SR011) 

X Read Current Source Resistor 
5 V/cm 
Pin 2 (SR264) 

-Read Call/Write Call (Sync) 
1 V/cm 
82807 (SR011) (32K) 
83807 (SR011) (16K) 

Y Read current Source Resistor 
5 V/cm 
Pin 2 (SR264) 

Open Diode 
or Line 

("'~ 
{j o fI-") 

I~ j) (} 

SERVICE TECHNIQUES (PART 4) 

+Read Time 
1 V/cm 
K2J13 (SR022) 
J2J13 (SR022) 

(32K) 
,(16K) 

X Write Current Source Resistor 
5 V/cm 
Pin 2 (SR264) 

+Write Time 
1 V/cm 
K2803 (SR022) (32K) 
J2803 (SR022) (16K) 

Y Write Current Source Resistor 
5 V/cm 
Pin 2 (SR264) 

( ",'" , j,' o ~"""~ 
\~,--;,/ OJ 
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Probe the Z drive voltage pulses on the Z (inhibit) 
current limiting resistors, and compare them with the 
following pictures. 

..I. .... ... .. 

J l ~f "l r t .~ .f 
~ ~ 

...... 

~~ 
T 

~ 

T 

~ 

IIIIIJI \lhl ~Ji .0. .01 11. •• ,all. 

1M! L.I.t AJ. ....... 
" 

. • \ 
. ~ 

..... --- --
[I{ . .J 

~ ~ 
'1 

~ 

~ 

111111 
ttl I~a. ... . 

dU • b .. .al, 

... " 'T 

Note: No pulse will be observed on resistor pin 2 since it is the 
-30 V p.ower supply connection. The XYZ drive voltage 
supply IS a temperature tracking supply so the magnitude of 
the pulses may vary slightly if the XYZ drive voltage IS not 
at -30 volts. 

..41 

-Read Call/Write Call (Sync) 
1 V/cm 
B2B07 (SROll) (32K) 
B3B07 (SR011l (16K) 

Z load Bit 0 Resistor 
5 V/cm 
Pin 1 or 3 (SR264) 

200 ns/em 
lOX probe 

32K 
-Inhibit A bits 0-5 

200 mv/em 
K4JQ4 (SR071) 

16K 
-I nhibit Byte 1 

J4J04 

Z Load Bit 0 Resistor 
5 V/cm 
Pin 1 or 3 (SR264) 

• 

3 

.II 

~.~ 
1'-' 

~ If 

.. 
\au... Ii. 

"""" 
, I ..... I, 

" 

Probe the control driver, and compare the scope with 
the following pictures. 

Sync (-Read Call/Write Call) 
200 ns/cm 
lOX Probe 

I. .. ~. .... 

\11 • .. 
'r"'" 

'- .. 
~ 

I':' 

~ " ~~ 
7 r 

~ 

a.. 

r[ 
I. 

I""""" 

a .1Il 

""'\ /: 
~' ""WI' 

~'( 
fJ -

~ 

1. 

~ 

.I 

f+/ 

ry\ 

" I 
fJ 
I 
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-Read Control 
1 V/cm 
C2B03 (SR021) (32K) 
B2B03 (SR021) (16K) 

X Rd Lo Gate Control 
5 V/cm 
C2010 (SR021 ) 
B2010 (SR021l 

-Write Control 
1 V/cm 
C2B04 (SR021 ) 
82B04 (SR021) 

X Wr Lo Gate Control 
5 V/cm 

(32K) 
(16K) 

(32K) 
(16K) 

C2006 (SR021) (32K) 
B2006 (SR021) (16K) 

o 000 
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Probe the strobe driver, and compare the scope with 
the following pi~ture. 

Sync {-Read Call/Write Call) 
200 ns/cm 
lOX probe 

.. ~ ... .. ..... Lo 

IL~ -..-J l~ J l_~ 
~ " - ~ -

\.I \Ii 

See "Sense/lnhibit-Seoping Procedures' for 
instructions on cycling a single address. 

..... 

... 

-Read Call/Write Call 
1 V/cm 
82807 {SR011 ) 
83807 {SR011 ) 

-Strobe 8its 0-8/9-17 . 
5 V/cm 

(32K) 
(16K) 

C3D10/C3804 (SR021) 
85010/85804 (SR021l 

-Read Call/Write Call 
1 V/cm 
82807 (SR011) (32K) 
83807 (SR011) (16K) 

Y Read Current Source Resistor 
5 V/cm 
Pin 2 (SR264) 

Open line or Open Diode 

(32K) 
(16K) 

Normal Diode 

,r", ~." ;,,f~; f'~1 f~" r0\ ~~"! I"'~\ ,('"~ "rf~'\ if''''"'', 
til,.)' I , ~ I . II \' ) 

' Y '0\1,. v' ',,--.. / 'Z_-li '\.../ "'.. ... / )1/ / _1 . '" / 

B 

c 

o 

(} 4'''''', f(" (1f1r~, 
, I!) "- \'-..)/ 

Check for improper setting of the -30 V, +6 V, -4 V, 
-14 V, and +3 V supply voltages. Use a Weston* 901 
or equivalent meter to adjust these voltages. The +3 V 
supply should be adjusted with reference to the +6 V 
supply. Refer to the "Power Supply Adjustments and 
Checks" section. 

Check for loose voltage connectors to the large board. 
See SR264 for the connections . 

Check for unplugged back panel resistor assemblies. 
See SR264 for these connections. 

* Trademark of Weston, Inc. 
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ADJUSTMENTS 
3705-1 BRIDGE STORAGE 

XYZ DRIVE VOLTAGE REOPTIMIZATION 

NOTE: If two BSMs are in the same frame, treat them as one 
BSM for voltage reoptimization. Voltage points for 
storage are shown on ALO page SR101. 

Drive voltage marginal limits are normally reverified when­
ever replacing S/Z, timing, driver source, or strobe driver 
cards. 

To reoptimize the drive voltage: 

1. Loop the storage diagnostics. (Use Worse Case-Schmoo 
Test Routine number 09,) 

2. Determine the upper drive voltage limit. Slowly decrease 
(approach zero) the drive voltage until an error occurs. 
(Measure the voltage at power control board OXO­
AIC6-E04, common OXD-AIB6-E02.See page 0-230. 
Adjust the drive voltage with the potentiometer on 
the card in position S5 of the power control board.) 
Record the last operating voltage as the upper limit. 

3. Determine the lower drive voltage limit. Slowly increase 
(negative from -30 V) the drive voltage until an error 
occurs. Do not exceed -35 volts as the lower limit. 

NOTE: The BSM should run error free for a minimum of 
of 30 seconds at the last operating point. 

4. The optimum drive voltage is the average of the upper 
and lower drive voltage limits. 

5. If the difference between the upper and the lower limits 
is less than 2.4 volts, strobe reoptimization may be 
necessary. 

o 0000000 o 

NOTE: To minimize the drive voltage power supply 
tracking error, reoptimize the drive voltage at a 
BSM ambient temperature of 68° to 86° F. 
It is permissible to optimize outside this tempera­
ture if necessary, but the drive voltage should be 
checked as soon as possible within the prescribed 
range. 

Measure the temperature at the base of the 
array using a thermometer, part number 5392366, 
or equivalent. 

STROBE SETTING REOPTIMIZATION 

To reoptimize the strobe setting: 

N 
>­
X 

> 

1. Loop storage diagnostics. 

2. Determine and plot the upper and lower drive voltage 
limits for a range of strobe settings. The strobe should 
be set in 10 ns increments for this optimization process. 
Determine these limits as explained in the XYX Drive 
Voltage Reoptimization paragraphs. Make the strobe 
adjustments on the strobe driver card at C3 (B5 for 
16K), using ALO page SR254 as a guide. A decal is 
provided on the XYZ current limiting resistor cover 
to indicate the initial setting that should be used as 
a reference. 

Optimum Strobe Setting 

40 50 60 70 80ns 

Strobe setting in nanoseconds 

3. Plot the limits recorded on the vertical axis and the 
strobe delay tap setting on the horizontal axis. The 
selected strobe setting should maximize the difference 
between the upper and lower drive voltage limits 
while centering the strobe between the earliest and 
latest acceptable settings. 

4. The optimum drive voltage setting is the average of the 
upper and lower drive voltage limits at the selected 
strobe settings. 

5. If the differences between the upper and lower voltage 
limits is less than 2.4 volts, a fault probably exists and 
must be corrected before further reoptimization is 
attempted. 

Drive Voltage 
Upper Limit 

Optimum Drive 
~ Voltage setting 
~~----

Drive Voltage 
Lower Limit 

o o 000 o 

POWER SUPPLY CHECKS AND ADJUSTMENTS 

The 3705 supplies -30 V, +6 V, and -4 V to the BSM. A BSM 
internal +3 V and voltage sense -14 V is generated from the 
-6 V and -30 V respectively. The -30 V is a temperature­
compensated drive Voltage. (See the temperature graph on 
page 0-230.) 

In the power sequence, the -30 V is the last up and the 
first down. 

Measure all voltages with a Weston * 901 meter or equivalent, 
with the temperature between 680 and 860 F. 

Verify that the +6 V and -4 V are present at the power 
control board (OXO-AIB6-A04 for +6 V, OXD-AIB6-E04 
for -4 V, and OXD-AI B6-E02 for common). The +3 V may 
be adjusted by means of a potentiometer on the upper-half 
of card A4 (32K) or C4 (16K). 

NOTE: The +3 V is set by referencing it to the +6 V instead 
-- of ground. This results in the meter reading of -3 V. 

Measure the -14 V, +0.05 V, on A4Jl1 (32K) or C4Jll (16K) 
referenced to ground. The voltage can be adjusted with a 
potentiometer on the lower half of the card at A4 (32K) or 
C4 (16K). (See ALD page SR101 for voltage measurements.) 

* Trademark of Weston, Inc. 
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FET STORAGE MAINTENANCE PHILOSOPHY AND PHYSICAL LOCATIONS 

FET STORAGE MAINTENANCE PHI LOSOPHY 

FET Storage Array Cards 
FET storage has single-bit error correction. Therefore, FET array 
cards with single-bit errors are not replaced. When two errors 
occur at any address, a double-bit error is detected. A double­
bit error can be caused by one error on each card of a card pair 
or by a double-bit error on one card of a card pair. The worst 
card should be replaced (the card with the double-bit error or 
the card with the most single-bit errors). See IBM Maintenance 
Diagnostic Program IBM 3705 Communications Controller 
Internal Functional Test Symptom Indexes, D99·3705E. 

FET Storage Support Cards 
When a failure occurs on one of the storage support cards, ~he 
diagnostic indicators can be used to aid in isolating the failure. 
Failures that cause a loss of timing signals (such as chip select 
timing or write pulses) may be isolated by card substitution or 
by the use of an oscilloscope: 

Intermittent Problems 
Intermittent failure of FET 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 ce checks) point to an intermittent 
array problem, the following procedure shou.ld 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. Replace the pair of array cards at the suspected address, or 
if feasible, try replacing one of the array cards at a time. 

Intermittent problems are more likely to be caused by failures 
in the MST support logic. 

FET STORAGE PHYSICAL LOCATIONS 
The 3705-11 contains FET storage while the 3705-1 contains one 
or more bridge storage modules (core). The 3705·11 comes in 
Models E, F, G, H. J. K, and L. The Model E has one frame, 
Models F and J have two frames, Models G and K have three 
frames, while the Models Hand L have four frames. In the base 
frame, storage size increases in increments of 32K bytes (maxi· 
mum of 256K bytes). In the first expansion frame, storage 
increases in increments of 64K bytes (maximum of 512K bytes). 

The chart below shows model and submodel designations with 
equivalent storage sizes. 

First Second Third 
8ase Expansion Expansion Expansion 
Frame Frame Frame Frame 

Models Models Models Models Storage Size 

El Fl G1 H1 32K 
E2 F2 G2 H2 64K 
E3 F3 G3 H3 96K 
E4 F4 G4 H4 128K 
E5 F5 G5 H5 160K 
E6 F6 G6 H6 192K 
E7 F7 G7 H7 224K 
E8 F8 G8 H8 256K 
- J1 Kl L1 320K 
- J2 K2 L2 384K 
- J3 K3 L3 448K 
- J4 K4 L4 512K 

All 3705·11 Model E-H F ET storage is located in the basic 
frame in gate 01 B. None is located in the expansion frames. 
In 3705-11 Models J-L, FET storage is located in both the 
base frame (gate 01 B) and the first expansion frame (gate 02B). 
The FET storage cycle time is one microsecond for Models E-H 
and 900 nanoseconds for Models J-L. A read operation is 
performed every "A" cycle-even when in a stopped condition. 
Write operations are performed only when the ceu 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 uncorrected bits are sent to the 
CCU and the parity bits for both bytes are inverted to force 
parity errors in the ceu. Data bits are not altered when a 
double-bit error is detected. 

The IFTs are the primary means of servicing FET storage. 
A diagnostic indicator panel is located on the FET storage 
gate to assist you in isolating troubles when the I FTs cannot 
be loaded, or the trouble cannot be found using the IFTs. 

The FET storage requires two special voltages: +3.4 Vand 
+8.5 V. The transistor for the +8.5 V series regulator on a 
3705-11 with more than three cards in the OXD power 
control gate is located on the 01 B gate mounted behind 
the diagnostic indicator panel. The +8.5 V is derived from the 
+12 V SeR supply (see D-330), The +3.4 V supply is located 
on gate 01 H. The 3.4 V and 8.5 V power supplies on a 
3705-11 with only two or three cards in the OXD gate are 
located on the 01 H gate (see D-500). 

TBI 

TB2 

ACpower 
for fans 

o 

01 B/02B Gate 
(Note 1) 

1234567 
@@@@@@@ 
L DIAGNOSTIC J 

INDICATORS 
(Note 2) 

01 BJ02B-A 1 Board 

r Lamp Test --, 

~ 

2 Fans 

Air Filter 

Notes: 1. The 028 gate is installed only when 
storage size exceeds 256K bytes. 

2. The diagnostic indicators are present 
on the 018 gate only. The indicators 
can be used for storage sizes up to 
and including 512K bytes. 

3. The illustrations shown do not apply 
to a 3705-11 with only two or three 
cards in the OXD power control 
gate. Refer to D-500. 

~ 

~ 
I~ 

~ l'i 0 

+8.5 V Power Supply 
Transistor 

(Note 3) 

FET STORAGE MAINTENANCE 
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FET STORAGE BOARD LAYOUT (01B-A1) 
(If over 256K, Models J-L only, see page 7-211 
for 02B-A 1 board layout.) 

Card ALD 
Location Page Function 

01B-A1A2 MM104 Store bit terminators (receivers) 
MM105 Sense bit drivers 
MM106 Detect sense bits parity error before CCU 

drivers output-LED 7 
MM107 Detect store bits parity error after CCU 

receivers-LED 1 

01B-A1B2 MM201 SAR bit terminators 
MM202 Card select gate latch 
MM203 Card select decoding 
MM204 Write, gate CSX, and gate CSY 
MM206 Power SAR bit lines 

01 B-A lC2 MM703 Redrive bits to over 256K byte mem 
(Installed for MM704 Receive bits from over 256K byte mem 
Models J-L MM705 Receive bits from under 256K byte mem 
only>256K) MM706 Parity check on data sent to over 256K 

byte mem (LED 2) 
MM707 Parity check on data received from over 256K 

byte mem (LED 5) 

01B-A1F2 MM301 Data from storage terminators 
MM302 Data registers for data bits and error 

corrections bits 
MM305 Detect (by bit) errors in data read from array 
MM306 Error correction for single-bit error 
MM307 Multiple-bit errOr detection 
MM308 Generate check bits from store data 
MM309 Generate sense bits 0.0 and 1.P 
MM310 Block error correction on multiple errors 

and force parity error 

01B-A1G2 MM401 Generate read gate, store pulse, gate diag reg 
MM402 Diagnostic register 
MM404 Diagnostic indicator latches 
MM405 Diagnostic indicator LED drivers 
MM406 Store data storage drivers 
MM407 Store data parity checker 

01B-A1H2 MM501 Data from storage isolation 
MM508 Parity check storage exit-LED 5 

Parity error on read under 256K 
MM509 Check bit storage drivers 

01 B-A lJ2 MM601 Select card l-to-32K) FET array (bits 0.0-1.2) 
01B-A1J4 MM601 Select card 1-(0-32K) FET array (bits 1.3-1.7 

and Cl-C6) 

01B-Al K2 MM602 Select card 2-(32K-64K) FET array 
(bits 0.0-1.2) 

01B-A1K4 MM602 Select card 2-(32K-64K) FET array 
(bits 1.3-1.7 and Cl-C6) 

01 B-Al L2 MM603 Select card 3-(64K-96K) FET array 
(bits 0.0-1.2) 

01B-A 1 L4 MM603 Select card 3-(64K-96K) FET array 
(bits 1.3-1.7 and Cl-C6) 

I Note: Card A1 U2 is not present on a 3705-11 with only 
two or three cards in the OXD power control gate. 

o 0 00'0 o 

Card 
Location 

01B-A1M2 

01B-A1M4 

01 B-A1N2 

01 B-Al N4 

000 

7 Storage Controls 
From 01 A-B4A4 (TCC) _ ••••••• _. 
(MM101 ) 

A B 

01 B-A1 BOARD 
(CARD SIDE) 

C DE F G H J K L M N P Q R STU V 

TNL SY27-1253 (3 OCT 1980) to SY27-0107-6 

FET STORAGE BOARD LAYOUT (OlB-Al) 7 -210 

17 SAR Bits and Read/Write Call 
From 01 A-B4B2 (TCC) 

~~~~--------~Y~2----------~----------~~--------~~----------Y~6~~ 

(MM201) 

Byte 0 Store/Sense Data 
To/From 01 A-B4A3 (TCC) ._ •• ~·cci 
(MM102) 

Bits 1.3-1.7, Cl-C7, 
and B2 Memory Reset ••• _. 
To 02B-A1 (MM702) 

Byte 1 Store/Sense Data 
To/From 01A-B4A2 (TCC) •••• ~~Ccl 
(MM103) 

Bits 0.0-1.2 and Store ••• _. 
Signal to 02B-A 1 B3 
(MM702) 

Bits 1.3-1.7, C1-C6, 
Parity Error on Read, 
and Over 256K Selected ........ .. 
signals from 02B-A 1 B4 
(MM701) 

Bits 0.0-1.2 and 

Parity Error on Write ••••••••••• 
signal from 02B-A 1 B5 
(MM701) 

Indicates Card Location 

*Cards in column C are present only 
if storage size is greater than 256K. 

ALD 
Page Function 

MM604 Select card 4-{96K-128K) FET array 
(bits 0.0-1.2) 

MM604 Select card 4-(96K-128K) FET array 
(bits 1.3-1.7 and C1-C6) 

MM605 Select card 5-(128K-160K) FET array 
(bits 0.0-1.2) 

MM605 Select card 5-(128K-160K) FET array 
(bits 1.3-1.7 and Cl-C6) 

(} 00 

Card 
Location 

01 B-A 1 P2 

01 B-A1 P4 

01 B-A1Q2 

01B-A1Q4 

Z6 

Card Select 1 Card Select 8 

ALD 
Page Function 

MM606 Select card 6-(160K-192K) FET array 
(bits 0.0-1.2) 

MM606 Select card 6-( 160K-192K) F ET array 
(bits 1.3-1.7 and Cl-C6) 

MM607 Select card 7-(192K-224K) FET array I 
(bits 0.0-1.2) 

MM607 Select card 7-(192K-224K) FET array 
(bits 1.3-1.7 and C1-C6) 

() () () o () 

5 

6 

Card 
Location 

01 B-A lR2 

01B-A1R4 

01 B-A 1 U2 
(See Note) 

If), r,'l. 

ALD 
Page 

From Power Supply at 01 D-A 1 E5 
(MM020) 

To Storage Diagnostic Indicators 
(MM030) 

From +3.4V Power Supply at 01 H 
(MM020) 

Function 

MM608 Select card 8-(224K-256K) F ET array 
(bits 0.0-1.2) 

MM608 Select card 8-(224K-256K) FET array 
(bits 1.3-1.7 and C1-C6) 
Power supply sense and sequence 

i 

o (~) 



00 0000 000000000000 
FET STORAGE BOARD LAYOUT - 02B-A1 
(Installed only for 3705s with over 256K bytes of storage.) 

Card ALD 
Location Page Function 

02B-A1A2 MM201 SAR bit terminators 
MM202 Card select gate latch A B 

MM203 Card select decoding 
MM204 Write, Gate CSX, and Gate CSY 
MM206 Power SAT bit lines 

17 SAR Bits and Read/Write Call 
02B-A182 MM503 Data and check bits to over 256K byte mem From 01 A-B4B3 (TCC) 

MM504 Data and check bits to over 256K byte mem (MM201) 
MM505 Data and check bits from over 256K byte mem 

MM515 Data and check bits from over 256K byte memo Bits 1.3-1.7, C1-C6, and 
MM516 Parity check write data from first mem (LED 3) Mem Rst from 01 B-A 1 
MM517 Parity check on over 256K read (LED 4) (MM501) 

02B-A1J2 MM601 Select card 1-(256-288K) FET array (bits 0.0-1.2) 
02B-A 1J4 MM601 Select card 1-( 256-288K) F ET array (bits 1.3-1.7 Bits 0.0-1.7 and Store 

and C1-C6) signal from 01B-A1C3 
(MM502) 

02B-A1 K2 MM602 Select card 2-,-(288-320K) F ET array (bits 0.0-1.2) 
02B-A1K4 MM602 Select card 2-(288-320K) FET array (bits 1.3-1.7 

and Cl-C61 Bits 1.3-1.7, C1-C6, 
parity error on Read, 

02B-A1 L2 MM603 Select card 3-(320-352K) FET array (bits 0.0-1.2) and over 256K selected 
02B-A 1 L4 MM603 Select card 3-(320-352K) FET array (bits 1.3-1.7 signals to 01 B-A 1 C4 

and Cl-C61 (MM501) 

02B-A 1J2 MM601 Select card 1-(256-288KI FET array (bits 0.0-1.21 
02B-A1J4 MM601 Select card 1-(256-288KI FET array (bits 1.3-1.7 Bits 0.0-1.2 and 

and Cl-C6) parity error on Write 
bits to 01 B-A 1 C5 

02B-Al K2 MM602 Select card 2-(288-320KI FET array (bits 0.0-1.21 (MM502) 
02B-A1 K4 MM602 Select card 2-(288-320K) F ET array (bits 1.3-1.7 6 

and C1-C6) 
Zl 

02B-Al L2 MM603 Select card 3-(320-352K) FET array (bits 0.0-1.21 
02B-Al L4 MM603 Select card 3-(320-352KI F ET array (bits 1.3-1.7 

and Cl-C6) 

Card ALD , 
Location Page Function 

02B-A1M2 MM604 Select card 4-(352-384K) FET array 
(bits 0.0-1.2) 

02B-A1M4 MM604 Select card 4-(352-384K) FET array 
(bits 1.3-1.7 and C1-C6) 

02B-A1N2 MM605 Select card 5-(384-416K) FET array 
(bits 0.0-1.2) 

02B-A1N4 MM605 Select card 5-(384-416K) FET array 
(bits 1.3-1.7 and C1-C6) 

00000 o 000000 0000 

02B-A1 BOARD 
(CARD SIDE) 

C 0 E F G H J K L M N P 

2 

Z2 

Card Select 1 

Card ALD 
Location Page Function 

02B-A1P2 MM606 Select card 6-(416-448K) FET array 
(bits 0.0-1.2) 

02B-A1P4 MM606 Select card 6-(416-448KI FET array 
(bits 1.3-1.7 and C1-C6) 

02B-A1Q2 MM607 Select card 7-(448-480K) FET array 
(bits 0.0-1.2) 

02B-A1Q4 MM607 Select card 7-(448-480K) FET array 
(bits 1.3-1.7 andC1-C6) • 

Q 

Y5 

R S T U V 

From Power Supply at 02D-A 1 E5 
(MM020) 

2 

3 

From +3.4V Power Supply at 02H 
(MM0201 

4 

5 

6 

Z6 

Card Select 8 

Card ALD 
Location Page Function 

02B-A1R2 MM608 Select card 8-(480-512K) FET array 
(bits 0.0-1.2) 

02B-A1R4 MM608 Select card 8-(480-512K) FET array 
(bits 1.3-1.7 and C1-C6J 

02B-A1 U2 Power supply sense and sequence 

FET STORAGE BOARD LAYOUT (02B-Al) 7-211 
Page of SY27-0107-6 As Updated 8 Dec 1980 By TNL: SY27-1268 
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FET STORAGE DATA FLOW - (PART 1) 7 -220 
FET STORAGE DATA FLOW -- PART 1 

I 
I 

.~ 
/ 

Stored Pulse Delayed 

CCU 

Store Bits 0.0 - 1.7 
01B-A1Board (Logic Volume 21) 

Diagnostic Indicators are for CE Use When Manually 
Performing the IIStorage Test Pattern" or IISingle 
Address Test Pattern" Procedures 

SDP 

A2 

Termi nators 
(Receivers) 
Parity Check 

o 

Parity Check 
CCU Rev 

0.0 

Diagnostic 
Register 

II 
MM104/l07 Gate Diag Reg_ 

Control lines 

(see 7-240) 

G2 

D 

Timings, 
Controls 
and Resets 

MM10l 

1.7 
G2 

MM402 

AR 

G2 

MM404 

0.0 
Read Call Write 
Call Frame 1 

Generate 
FET Array 
Gates 

Read Gate 

CCU 

SAR 

Start Read Gate Delay to ECC 
G2 

MM401 
Gate CSX 

* 

* I!!..-...J. ro.o-l 

Decode 

Card 0 
Select Card Select 1 

l:.--1 
11.6 I 

Notes: 

B2 

Power 
SAR 
lines 

MM201/207 

SAR Bits 0.1-1.6 

... - ..... * 
* To other address selection 

circuits selected by 'card 
select X'. 

1. Errors are inhibited if over 256K 
is not selected (Volume A21, MM202l. 

2. For 3705 Models J-L, this line is called 
"Parity Check on Write to any Mem." 

1.2 

0-32k 

m J2 
Address 
Selection Write 

fJ 

J2/J4 

MM601 

The FET array for addresses 0-32k 
!card select 1) is shown. Seven other 
FET arrays are possible depending on 
the address option selected. The data 
paths and write pulses are parallel to 
those shown above. 

0.0 

1.7 

(AO 

1.7 

0.0 

1.f 

OE 
for each 
bit 

G2 

MM402 

Generate 
Check 
Bits 

F2 

MM308 

Degate Data to Memory 

0-32k 
0.0 

FET 
Array 

1.2 

Data Out 

FET 

t,-.o 

1.7 

X DataO.0-l.7toMern 

___ Data to 

AR over 256K Mem 
PC 
H2 

C2 C2 

MM703 M~ 

Parity Check Data to over 256K Mem (LED 2) 

Parity Check CCU Rcv (LED 1 ~ 

Error Memory ~XI 
~ __ ~E~n~t~ry~(N~0~t!e~2~) ____ -J-l----' 

Pa ·t Ch k (LED 3) 
n y ec on OR X--------------------------------~----~ 

Write-over 256K 

C Bits 
(LED4) 

Diagnostic 
Indicator 
Latches 
and 
Drivers 

AR 

E-
l X ........ 7-.2.30 ...... C Bits to Mem 

C6 ~C_2_~ 

to over 
256K Mem 

~ 
(LED 5) 

ECC Active (LED 6) 

Storage 
Panel 
Diagnostic 
Indicator 
LEDs 

MM404 

H2 

MM501 

MM703 

~x _________________________ pa_r_it_y_E_r_r_C_C_U __ D_rV __ (L_E_D __ 7_)~ __________ ~ 

~~ 7~:::t M'ma,y II Check Bit GenD::::::~:~ 
Read Gate to ECC 

1.7 

Data 
Reg 

F2 

MM302 

0.0 

1.7 

Error 
Detection 
and 
Single 
Error 

Correction 

81 

F2 C6 ~ ___ ....... 

MM305 

Parity Check Memory Exit (under 256K 

OR 

Parity Check Data from over 256K Mem 

0.0 

PC 
A2 

o 
2 

567 
3 4 567 
3 5 

6 
4 7 

914 
10 12 15 

8 9 10 11 12 
8 9 10 13 14 15 

11 12 13 14 15 

Check 
Bit 

C2 
C3 
C4 
C5 
C6 

'----- C1=1 whenever an even number of data bits in its associated 
group are 1 s. 

Data Bits to CCU 

Parity Err 

CCU Drv 

Sense Bits 
Drivers 0.0-1.7, O.P, 1.P to CCU 

~----------------~ (To SDR, OP Reg) A2 
MM106 

Parity Bits to CCU MM105 

ECC Active 

o o o o o o 10· \ .J! o 00 o 000 (} n 
\,.\ .. ) 
" . ..1" o o o o o o o o o o 



000000000000000000 000000 o 0 0 00·0 0000 
FET STORAGE DATA FLOW-PART 2 

Addressing 

D 

X.4 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

SAR bits X.4, X.5, X.6, X.7, and 0.0 decode into 'card 
select l' through 'card select 8'. Each card-select line 
selects a pair of FET array cards that contain 32k of 
storage as shown below. With the X.5 bit off, the signal 
'read call write call frame l' is active and selects FET 
storage located in the base frame. When the X.5 bit 
turns on, the signal 'read call write call frame 2' selects 
the F ET storage located in the first expansion frame. 

SAR Bits FET Array Address Bit 
X.5 X.6 X.7 0.0 Cards Selected Range 

0 0 0 0 01 B-A 1 J2/J4 00000 - 07FFF 
0 0 0 1 01 B-A 1 K2/K4 08000 - OFFFF 
0 0 1 0 01 B-A 1 L2/L4 10000 - 17FFF 
0 0 1 1 01 B-A 1 M2/M4 18000 - 1 F F F F 

0 1 0 0 01 B-A 1 N2/N4 20000 - 27FFF 
0 1 0 1 01 B-A 1 P2/P4 28000 - 2FFFF 
0 1 1 0 01 B-A 1 02/04 30000 - 37FFF 
0 1 1 1 01 B-A 1 R2/R4 38000 - 3FFFF 

1 0 0 0 02B-A 1 J2/J4 40000 - 47FFF 
1 0 0 1 02B-A 1 K2/K4 48000 - 4FFFF 
1 0 1 0 02B-A 1 L2/L4 50000 - 57FFF 
1 0 1 1 02B-A 1 M2/M4 58000 - 5FFFF 
1 ·1 0 0 02B-A 1 N2/N4 60000 - 67FFF 
1 1 0 1 02B-A 1 P2/P4 68000 - 6FFFF 
1 1 1 0 02B-A 1 02/04 70000 - 77FFF 
1 1 1 1 02B-A 1 R2/R4 78000 -7FFFF 

Note: Storage in frame 02B-A 1 is added in increments of 64K bytes. 

B The address selection circuits, selected by 'card select x', 
decode the selected address from SAR bits 0.1-1.6. 

Read Operation 

D The read call portion of the 'read call write call' line 
occurs during every "A" cycle. The 'read call write call' 
line generates the 'gate CSX' (chip select x) pulse and 
the read gate. 

During a read operation the 'write' pulse is inactive. 
The 'read gat~ to ECC' pulse gates the F ET array con­
tents (data bits' 0.0-1. 7 and check bits Cl-C6) into the 
ECC (errot .. ~wrectioh cqde) d~ta register. This storage 
output has.6q~ parity andtlw parity check line 'parity 
check memory exit' (Models E-H) turns on diagnostic 
indicator #5. For Models J-L, a parity check occurring 
on a read under 256K operation, or a parity check on a 
read over 256K turns on diagnostic indicator #5. Diag­
nostic indicator #4 also turns on if a data error is detected 
during a read over 256K operation. The status of this 
indicator is updated after each read operation. 

The ECC generates six new check bits from the contents 
of data register bits 0.0-1.7 and compares these six new 
check bits with the six check bits in the data register. A 
syndrome bit is generated for each mismatch of check 
bits. A syndrome decoder determines if there is (1) no 
error, (2) a single-bit error, or (3) a double-bit error. 

1. No error-data bits 0.0-1.7 are sent to the CCU 
unchanged. The 'ECC active' diagnostic indicator 
#6 remains off, or turns off if it was on. 

7-220 
02B-A1 BOARD (LOGIC VOLUME A21) 

Data 0.1-1.7 to Mem AR Data to over 256K Mem 

(over 256K) 2 

MM503 

7-220 

(Note) 

PC 
H2 

B2 

MM516 

7-220 

Data Parity Check on Write over 256K 

(over 256K) 

C bits to Mem AR C Bits to over 256K Mem 

Read Call Write Call 
Frame 2 

CCU 

(over 256K) 

Generate 
FET Array 
Gates 

Decode 
Card 

2 
MM504 

Gate CSX 
* 

* 
Card Select 1 ~ D 0.0 Select 

SAR Bits 0.1-1.6 
SAR 

E--1 
Power 
SAR 
Lines 

1.6 
A2 

1* 
I MM201/207 

Note: Errors are inhibited if over 256K 
is not selected (Volume A21, MM202). 

* Used, if over 256K bytes 
of storage are installed. 

2. Single-bit error-the syndrome decoder determines 
which data register bit position (0.0-1.7) contains the 
failing bit from storage and inverts that position's 
output to the correct level. All other data bits are 
sent to the ceu unchanged. The 'Eee active' diag­
nostic indicator #6 turmon. 

If the failure from storage is a single check hit, no 
corrections are made but the 'ECC active' diagnostic 
indicator #6 turns on.' .. . 

3. Double-bit error-in the event of a double error 
(either data or check bits), the syndrome decoder: 
a. Blocks error correction, thereby sending the uncor­

rected bad data to the ecu. 
b. Forces bad parity by inverting parity bits O.P and 

1.P for both ~tes of data sent to the CCU. The 
'ECC active' diagnostic indicator #6 turns on. 

All other multiple errors that do not look like single 
data or check bit errors also turn on diagnostic 
indicator #6. 

The status of diagnostic indicator #6 is updated after 
each read operati(;>n. 

Odd parity is generated for both bytes of data sent to 
the eeu (except in the case of a double-bit error when 
parity errors are forced). The parity check line 'parity 

• 

0.0 

1.2 

256-288K 

Address ID 
Selection 

Write 

B 
Data to Mem 1.3 

C Bits 
1.7 

J2/J4 
to Mem Cl 

MM601 
C6 

256-288K 

FET 
Array 

J2 

0.0 

1.2 

Data Out AR 

B.2 

MM505-
MM516 

AR 

B2 

MM505-
MM516 

The F ET array for addresses 256-288 (card select 1) is 
shown. Seven other FET arrays are possible depending 
on the address option selected. The data paths and 
write pulses are parallel to those shown above. 

error CCU drivers' turns diagnostic indicator #7 on if 
there is a parity check on the data to the CCU. The 
status of diagnostic indicator #7 is updated after each 
read operation. 

Write Operation 

fJ The store bits from the SDR are parity checked at the 
input to the 01 B-A 1 storage board only. If bad parity 
is detected, the 'parity check eeu received' line: 

1. Turns on diagnostic indicator # 1. The status of this 
indicator is upda'ted on each store operation. 

2. Degates 'data 0.0-1.7' and 'Cl-C6' bits to storage 
thereby storing zeros in all bit positions. The syn­
drome decoder detects this condition as a double-bit 
error but will detect it only during the next read that 
occurs at this storage address. 

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. See 
7-240 for a description of its operation. 

When the diagnostic register is reset (all zeros), the 
store data passes through the exclusive DRs unchanged. 

7-220 

Data from over 256K Mem 

PC 
B2 

MM517 

ID 

7-220 

Parity Error on Read (over 256K) 

7-220 

C Bits from over 256K Mem 

Six check bits (Cl-C6) are generated from the store data. 
Bit C6 is inverted to provide odd parity to the next 
parity checker. 

The data to be stored in the FET arrays contains 16 data 
bits and 6 check bits. If bad parity is detected, the 'error 
memory entry' (Models E-H) line turns on diagnostic 
indicator #3. For Models J-L, a parity check occurring 
on a write operation to any memory, or a parity check 
on a write over 256K operation turns on indicator #3. 
Diagnostic indicator #2 also turns on if a data error is 
detected during a write over 256K operation. The status 
of this indicator is updated on each store operation. 

To store data in the F ET arrays, the 'write' line must be 
activewhen the selected address is active. The 'store new' 
signal from the CCU generates the 'write' line (see 7-240). 

The write call portion of the 'read call write call' line 
occurs during "C" cycle, but only when a store operation 
is required. Except for the timing, the address selection 
for the write operation is similar to that for the read 
operation. 

I FET STORAGE DATA FLOW-PART 2 7-230 
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FET STORAGE DIAGNOSTIC REGISTER OPERATION 

A sixteen bit diagnostic register on the control card 
(01B~A1G2) aids the IFTs in validating the operation of the 
error detection/error correcting circu itry and in gathering 
storage error statistics. The output of the diagnostic register 
is exclusive ORed with the corresponding store bits from the 
SDR (see 7-220). When a "test mask" (combinations of ones 
andzeros) is set in the diagnostic register, each one causes an 
inversion of the corresponding bits in the store data while 
zeros pass the store data unchanged. 

Setting the Diagnostic Register 

D 

fJ 

II 

D 

An Output X'79' with bits 0.3 and 1.2 = 1 sets the 'allow 
set memory diag reg' latch and 'test mode' latch 
respectively. 

The test mode latch turning on removes the resets to the 
diagnostic register and to the 'allow set memory diag reg' 
latch. 

'Allow set memory d iag reg' brings up 'degate data to 
mem' that inhibits the store data and C bits from being 
written into the F ET array. 

Any store instruction may be executed to store the "test 
mask" data in the diagnostic register (this example uses 
the STH (store halfword) instruction). The data at the 
storage address is not changed during this operation. An 
installed address must be used to prevent address excep­
tion checks. 

During the 12 cycle of the STH instruction, 'mem store 
new' arms the 'allow set memory diag reg' latch so that 
the next 'mem reset' pulse can reset the latch. 

'Store new' brings up (1) 'gate diag reg' that sets the 
store data (test mask) in the diagnostic register, (2) 
'write', and (3) 'gate CSX' (used for address selection). 

The next 'mem reset' pulse resets the 'allow set memory 
diag reg' latch. 

The IFTs use the test mask bit pattern in the diagnostic 
register to force single-bit errors, double-bit errors etc. 
to validate the ECC (error correction code) circuitry and 
to gather statistics on storage errors. 

Resetting the Diagnostic Register 
The diagnostic register resets (1) on a machine reset, 

Reset 

fJ (Not) Test Mode Lch 

Set Output 79 

Z Bus Bit 0.3 

CD Time 

TO Time 

o Time 

~Reset 

T2 Time 

Latched Store 

~No!l Bad Address 

Mem~N~ 

(BX + F + FC Time) 

Test Mode Latch 

A 

A 

FET STORAGE DIAGNOSTIC 
REGISTER OPERATION 7-240 

CCU I Storage 01B-Al (Volume 21) 
o Iy b't 0 0 f the n I 0 

I diagnostic register shown 
i Reset Memory Diag Reg 

OR AR 
I .....-

08101 I 1 
Data 0.0 to Mem Reset OE legister 0,0 Allow Set I II Store 0.0 

."""'~ M:406 
Data 0.0 To Mem 

(Reset) Memory Diag Reg PH !----

OR 
Mem Beset (Re~E!! if Armed) 

AR 
I 

A 
Gate Diag Reg 

Mem Store New (Arm) OR*FL I Store Pulse Reset Memory ',':':' Test 

D Set 
(Set) 

DB10l 
MM40-tb;,g Reg 

I';:::::;:;::{ Mask 
'~nl\\\ll\\u\\~::::. I Output From OE 

I MM402 ....... 
A CM003 I Allow Set 

"Test Mask" 
bit in Diag Reg D I Memory Diag Reg Degate Data II 

0 1 Mem Reset to Mem 
Mem Reset I OR 

I-- Parity Check CCU Rcv Store l 0 0 1 FL 
I Control 01B-A1G2 Bit 1 MM4~ 

1 1 0 

I {Not} Allow Set 

I--

CM0011 
I Memory Diag Reg 

(Not) Memory Reset 
I 

L Write 
I 250ns A m ....... 

I A DLY 

I Mem Store New Store New Store Pulse Store to 02B Mem* A AR DLY 
Read Call Write Call I MM401 MM204 
SAR X.5 I A MM401 Gate CSX 

CM001 (Not) SAR X.4 I I A 

OR 
I Read Call Write Call Fr. 1 

A 
Read Write Call Fr 1 

(Not) SAR X.4 c X.5 
. 
I MM204 Read Write Calf FR2 to 02B Mem* 

Mem Reset I I· Latches 'ECC Active' for LED 6. 
AR 

I •• Latches 'Parity Err CCU Drv' for LED 7. 

r Mem Reset 

~8- I: Reset to 02B Mem* 
If the control cable to Cable Plugged In Reset to Memory Resets Data Regs in ECC. 
01 B-A 1 Y1 is not plugged Gnd--- AR OR : Reset or Cable I- Resets 'Card Select Gate' Latch. 
in or become loose, storage I OR 
is held in a reset state and 
no reading or writing 
occurs. 

" 

o 

(See MM101.) 

11 
Output X '79' 

C 
Bit 1.2 1 

Bit 0.3 == 1 

:::.'. 

" 

11 

D I A B 

Reset 

Bad Address 

CCU 

II 

AR 

I 
I 

AR 1 

I 
_D8101 -L-

12 

STH (used in this example) 
C D I A B C 

(Degates Store Data and Check Bits to Mem) 

Not Plugged 
MM404 L MM402 --e 

Reset or Bad Address Resets 'parity chec~ 
OR memory exit' latch and 

Parity error on Read under 256K 
MM404 (LED 5) 

Storage -- -- ----
U 

Instructions to test storage Hardware D Output X'79' 
D A B C [j A B \' D A B C Output X'79' w/Bit i .3 = 1 

Latch "armed" so next 
(2) when the test mode latch is turned off (output X'79' 
with bit 1.3 =1), or (3) after being set with all zeros. 

Allow Set Memory Diag Reg Latch CM003 ----- 'mem reset' can reset latch l} 

*Only when storage installed is greater than 
256K bytes. 

o 000 o O 0 ,,1 
, " 

SAR 

SDR 

Mem Reset 

Mem Store New 

Store Pulse (Write) 

Gate Diag Reg 

Diagnostic Register 

000 

Adr of Output X Adr of STH instruction X 
X D Field 

CM003 - -
CM003 

MM401 

MM401 

MM402 

o ()O () o o () 

Adr of store field X Adr of next instruction X I X Adr of Output y;-
...). 

, 
X "Test Mask" J \ 

" -- - 1\- --II , A~ - , .. 

---(Trap "Test Mask" data from SDR) 
I Reset or 

r.eset of 'test m ode' latch 

" 

o o 0, 0" , I' 00 o ("" .. ' .' 'Y 
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FET STORAGE TIMING CHART 

Volume 21 contains FET logic for frame 01 B 
(Up to and including 256K). 

Volume A21 contains FET logic for frame 02B 
(Over 256K up to 512K). 

Line Description 

SAR (Vol. 21 and A21 ) 

2 Read Write Call (Vol. 21 and A21) 

3 Card Select X (Vol. 21 and A21) 

4 Gate CSX (Vol. 21 and A21 ) 

5 Data Out (from F ET arrays) (Vol. 21 and A21) 

6 Read Gate to ECC (Vol. 21 only) 

7 Data Register Output (Vol. 21 only) 

8 Sense Bits 

9 Store Bits 

10 Data to Memory (Vol. 21 and A21) 

11 Memory Store New (Vol. 2) 

12 Store New (Vol. 21 only) 

13 Store Pulse (Vol. 21 only) 
(Vol. 21 only) 
(Vol. A21 only) 

14 Write (Vol. 21 and A21) 

15 Memory Reset (Vol. 2) 

16 Reset to Memory (Vol. 21 only) 
(Vol. 21 only) 
(Vol. A21 only) 

o o o 

Pin 
Logic Locations 

MM201 Note 1 

MM201 Cannot scope 

MM203 Note 1 

MM204 Note.2 

MM60X Note 

MM401 01 B·A 1 G2G03 

MM302 Cannot scope 

MM103 Note 

MM102 Note 

MM60X Note 

CMOOl 01A-B3T4B05 

MM101 01B-A1A1E11 

MM401 01 B-A 1 G2U06 
MM401 01 B·A 1 G2S07 
MM504 02B-A 1 B2J02 

MM204 Note 

CM001 01 A·B3T4D09 

MM404 01 B-A 1 G2U05 
MM404 01B·A1 LU05 
MM503 02B-A 182005 

~-'---------.-----.---.---'-'-~--

o o o o o o o o o o o o o o o () o o o o o o o o 

STORAGE CYCLE 

o 2251250 ns 450/500 ns 675/750 ns 900* /1000 ns 

A B' C D 

TO l T1 I T2 l T3 TO I T1 I T2 I T3 TO 1 T1 I T2 I T3 TO I T1 1 T2 I T3 

Read Call-every A cycle Write Call-only on store 

2 

2 2 only on store 16 

t centered on 
data out 

5 16 

7 

9 

11 

12 

13 16 

15 

Notes: 
1. See the logic page. for tfle pin location of a specific bit position., 
2. See the logic page for the pin loCations of this multi-output pulse. 

"000 nanosecond cvcle time is a standard feature only on 3705-n ,ModelS J-L. 

FET STORAGE TIMING CHART 7-250 
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FET STORAGE MAINTENANCE PROCEDURE 

Observe the diagnostic I 
indicators while using I 
various test patterns; 
See description of 
indicators". 

I-­
I 
I 

No CC checks I 
and no failures I 
indicated by diag- r -
nostic indicators I 

-4.0V .;... C2B06 I 
-6.0 V - U2G05 I 
+3.4 V - U2D05 
+5.0V - U2D02 t- - -
+8.5 V - V4D09 I 
+20.0 V - U2G121 

No 

Notes: 

Start 

Yes 

Run the "Storage Test 
Pattern" procedure from 
the control panel (see 
1-140). Use test patterns 
0000, FFFF, 7FFE, 8001, 
5555, AAAA and others­
see Notes 

Check voltages on 01 B-A 1 
board (under 256K storage), 
and 02B-A 1 (over 256K 
storage). 

• Test patterns 0000, FFFF, AAAA, and 5555 
generate an all 'ones' check bit pattern. 

• Test patterns 7FFE and 8001 generate an all 
. ' zeros check bit pattern. ' 

• Any data halfword generates the same check bit 
pattern as its complement. 

n, (f') ('1:'1 0, f""1 f""", 
I j 

'",;J 'J.. "'- y " y \Q., /' ./ 

I When the 3705 is powered up, storage 

I contains random data, some of which is 
invalid. A storage scan will fail under 

__ I these circumstances. Something must be 

I stored at everyaddress to assure valid 
data. This is done manually by running 

I the "Storage Test Pattern", or by run-
I niog the initial test or storage I FTs. 

11" )., 

Load and run 
the FET 

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 runthe Fault 
Location routine on Page 
7-100. 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. 

(') 0 n '< ) "'-.7 
0, 
"- -' 

Repair any fault 
that indicates a 
data path error 
or double bit error. 
See instructions 
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. 

Rerun to verify 
fix . 

1')-, 
\_ .J 

(1""-"" n 
\~,~- _/ 

FET STORAGE MAINTENANCE PROCEDURE 7-260 

Use the following procedure to verify the operation of FET storage support circuitry. 
Run the "Single Address Test Pattern" from the control panel (see 1-150 for proce­

dure). Select an address in the first 32k of storage. See logic reference page MM002 for 
the card select addressing chart and storage data flow diagram. Use test patterns such as 
0000, FFFF, 5555, AAAA, 7FFE, 8001 and observe the diagnostic indicator lights on 
the storage panel. 

~
1' 

CAUTION 2. 

3. 

Indicators 1 and 3 are updated on each store operation. 
Indicators 5,6, and 7 are updated on each read operation. 
Every" A" cycle is a read cycie using whatever address is 
in SAR, even though stopped. 
Store errors (indicators 1 or 3 on) do not interrupt CCU 
activity .and the bad data is stored in the FET arrays; 

o 
Indicator 1 

Indicator 2 

Indicator 3 

4. Priority for trouble shooting should be indicators 1,3,5, and 7. 

(Bad parity on the data received from the CCUI. This indicates 
that the problem is (1) in the CCU (2) in the cables between CCU 
and storage, or (3) a defective card at 01B-A1A2, G2 (data stored 
is X'OOOO'), or F2. 
Indicates bad parity on the 22 store/check bits to be stored. 
Only activated if over 256K storage is being accessed. Diagnostic 
indicator #3 also turns on. 
(Bad parity on the 22 store/check bits tabe stored). 
If indicator 1 if off, the problem is a defective card(s) at 
01 B-A 1 F2, H2, G2, or A2. 

Indicator 7 (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.P) on the 
sense data to the CCU. If indicators 1 and 3 are 
off, the problem could be one of the fOllowing: 

1. Defective isolation card at 01 B-A 1 H2. 
2. Defective ECC card at 01 B·A 1 F2. 
3. Defective driver/receiver card at 01 B·A 1A2. 
4. The selected address has a multiple-bit error 

on the selected pair of FET array cards. 

Note: If diagnostic indicator 7 is on, the 
BYTE 0 and BYTE 1 control panel indi­
cators should come on. In addition, either 
the SDR or OP REG indicators should 
come on. These control panel lights being 
on without diagnostic indicator 7 being 
on indicates a failure of the CCU receivers 
or the cables between storage and the CCU. 

Indicator 4 Indicates bad parity on the 22 data-out/check bits from the over 
256K FET memory. Note: (If indicator 4 comes on while under 
256K storage is being used, it indicates hot bits are present at the 
outputs of the over 256K arrays.) Diagnostic indicator #5 also 
turns on. 

E h ' I veryt 109 except I __ 
FET array cards I 

Indicator 5 (Bad parity on the 22 data-out/che.ck bits from the FET arrays). 
If indicators 1 and 3 are off, a single-bit error on the data read 
from the FET arrays has occurred. If this occurs only at random 
addresses, this does not necessarily indicate an operational problem 
since single~bit errors are corrected by the ECC (error correction 
code) circuitry. However, if this occurs on all installed addresses, 
you should suspect a "hot" zero or one bit from the isolation card 
at 01 B-A 1 H2. 

Indicator 6 (ECC is active). The ECC has either corrected a single-bit error or 
has detected a double-bit error. 

0 

Service Aid 

When FET storage detects bad parity on the data from the CCU, the parity check degates the data 
and check bits to storage. This forces all zeros to be stored for the 16 data bits and 6 check bits. 
This all zero pattern is detected as a multiple-bit error when read from storage. 

To disable the degating of the data and check bits, place the storage control card (G2) on a card 

extender and "float" pin 01B-A 1G2U02. The data, as received from the CCU, will be stored along 
with the generated check bits and can be observed on the display lights during manual store and 
display operations. This service aid must not be used during customer operation because bad data 
will have good parity generated and stored. 

(lJ r ltl ("'~ (~I (~ 0, ,ct't, r-J C) , I 
~ ;.J \,,- / '{ ;; ~~// '" .Y , 

~/ " '-, ,,/ 

Problem may be 
in the low-address 
area of storage 
where IPL or 
IFTs reside 

Yes 

. to verify fix 

I Swap with other 
I F ET array cards 

,..-----........ ----...,.- - ~ if your 3705 

1. Power off 
2. Replace FET array 

card at 01 B·A 1 J2 
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. 

7-270 

r". 
\~ . ./ 

('~ 1.1, J! 0 0 ' Ij/ 

I has 64k or higher 
I (except 01B-A1J4) 

((~~ 
\,>' 0 ,t. {) 
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FET STORAGE MAINTENANCE PROCEDURE-PART 2 

7-260 

Yes 

I 1. Power off 
Swap wi.th other I 2. Return the original 
FET array cards I F E;T array card 
if your 3705 1------- to verify fix 

to 01B-A1J2 
has 64k or I higher (except 3. Replace F ET array 

01B-A1J2) I card at 01 B-A 1 J4 

I 4. Power on 

Run "storage 
Test pattern" 
as before 

Yes 

1 . Power off 

I 2. Leave the swapped 
Checking the 

~----
card in J4 to verify fix 

combination of 3. Replace the F ET 
J2 and J4 I array card at 

01 B-A 1J2 
4. Power on 

R un "Storage 
Test pattern" 
as before 

Yes 

Replace both 
failing FET 
array cards 

to verify fix 

o o o o o o o o 

While operating in 
"Single Address Test 
Pattern", use a scope 
to check the timing signals 
from the control card at 
OlB-A1G2 and the address 
card at 01 B-A 1 B2 {under 
256K} or 02B-A 1 A2 (over 
256Kl. See timing chart 
on page 7-240. 

No 

Use a scope to verify 
that each data and 
check bit can be 
stored and read from 
the F ET arrays as a 
zero and as a one. 
Note: All check bits 
should be active when 
the data is DODO, 
FFFF, AAAA, or 5555 
and inactive when the 
data is 7FFE or 8001-
see Notes. 

No 

Use a scope to trace the 
signals through the stor-
age data flow. See MM 
Logic pages in Vol. 21 
for 01B-A1 (under 
256K) or Vol. A21 for 
02B-A 1 (over 256K), 

Notes: 

• Test patterns 0000, FFFF, AAAA, and 5555 
generate on all 'ones' check bit pattern. 

• Test patterns 7FFE and 8001 generate an all 
zero check bit pattern. 

• Any data halfword generates the same check 
bit pattern as its complement. 

o o o o o o 

to verify fix. 

to verify fix 

o o o o 00 o 

FET STORAGE MAINTENANCE 
PROCEDURE-PART 2 7-270 



FET STORAGE TEST PATTERNS 
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READ/WRITE CYCLE-USING STORAGE 
TEST PATTERN 

+ Gate card select (B2013) 

- Gate C5X A 1 (B2512) 

+ Read gate to ECC (G2G03) 

+ Bit 0.0 from memory (F2S13) (Bit 0.0 active) 

Scope settings: 1 V /cm 
100 nsee/em 

READ CYCLE - USING STORAGE SCAN 

+ Gate card select (B2013) 

- Gate C5X A 1 (B2S 12) 

+ Read gate to ECC (G2G03) 

+ Bit 0.0 from memory (F2S13) (Bit 0.0 active) 

Scope settings: 1 V /cm 
100 nsec/cm 

READ/WRITE CYCLE-USING STORAGE 
TEST PATTERN 

+ Gate card select (B2013) 

-GateC5X A1 (B2512) 

+ Read gate to ECC (G2G03) 

+ Bit 0.0 from memory (F2S13) (Bit 0.0 Inactive) 

Scope settings: 1 V fcm 
100 nsec/em 
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FET STORAGE TEST PATTERNS 7-280 

READ CYCLE-USING STORAGE SCAN 

+ Gate card select (B2013) 

- Gate CSX A 1 (B2S12) 

+ Read Gate to ECC (G2G03) 

+ Bit 0.0 from memory (F2S13) (Bit 0.0 inactive) 

Scope settings: 1 V fem 
100 nsec/cm 

WRITE CYCLE-USING STORAGE TEST PATTERN 

+ Gate card select (82D13) 

+ Oata 0.0 to memory (J2J13) (Bit 0.0 active) 

+ Write A 1 (J2J10) 

+ Reset to memory (G2U05) 

Scope settings: 1 V /cm 
100 nsec/em 

WRITE CYCLE-USING STORAGE TEST PATTERN 

+ Gate card select (B2013) 

+ Oata 0.0 to memory (J2J13) (Bit 0.0 inactive) 

+ Write A 1 (J2J10) 

+ Reset to memory (G2U05) 

Scope settings: 1 V /cm 
100 nsee/em 
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MAINTENANCE PROCEDURE - INTERMITTENT FET STORAGE ADDRESS ERRORS 

Use these procedures to trap the failing storage address if the 
FET storage diagnostics and maintenance procedures do not 
indicate a problem. These procedures should be used to isolate 
the problem to a 32K increment of storage so it can be replaced 
as a last resort. 

Procedure A - use this procedure if the 3705 does not have 
any adapters that cycle steal (that is Type 2 CA, Type 3 CA, 
Type 4 CA using ACF/NCP/VS or higher, or the Type 3 
scanner). 

Procedure B - use this procedure whenever procedure A does 
not apply. 

PROCEDURE A 
(Used when 3705 does not have adapters that cycle steaL) 

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 occurs, the 3705 will hard stop from a 
CC check with the OP REG or SDR check light on. 

4. If the SDR check light is on, go to step 6. 
5. If the OP REG check light is on, the failing storage 

address is two 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 
instruction decoding. 

7. The failing instruction will be displayed in the OP REG 
and should be an ICT, STCT, IC, STC, LH, L, or ST 
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. 

9. Record the displacement field from the failing instruction 
displayed in the OP REG. 

10. Determine the current program interrupt level by using 
the following procedure: 

PROGRAM LEVEL 1 ENTERED 
INTERRUPT LEVEL light on? 

Level 1 is the current interrupt level. 

PROGRAM LEVEL 2 ENTERED 
INTERRUPT LEVEL light on? 

Level 2 is the current interrupt level. 

PROGRAM LEVEL 3 ENTERED 
INTERRUPT LEVEL light on? 

Level 3 is the current interrupt level. 

PROGRAM LEVEL 4 ENTERED 
INTERRUPT LEVEL light on? 

Level 4 is the current interrupt level. 

Level 5 is the current interrupt 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 the Base Register. 

Register Address to Display Base Number 

Current Interrupt Level 

8 Field 1 2 3 4 5 

001 01 01 09 11 19 

010 02 02 OA 12 1A 

011 03 03 08 13 1B 

100 04 04 OC 14 1C 

101 05 05 OD 15 1D 

110 06 06 OE 16 1E 

111 07 07 OF 17 1F 

Set this register address in ADDRESS/DATA 
switches Band D and display the base 
number. 

0 
I • ..J J. _.U ............. _ .... -"_--C.. •.. ".,~". 

0 0 0 0 0 0 0 

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 instructions, 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 B field, this procedure wi" not work. Use 
Procedure B if necessary. 

PROCEDURE B 

(Used when Procedure A does not apply.) 

0 

1. Obtain two MST-1 CE Indicator Latch Cards, PIN 5851882, 
and install on boards 01 A·B3 or B4 (only one latch card is 
needed if your 3705 is not over. 64 K). See Page 1-201 for 
a description of the use of the latch cards. 

2. Jumper pin Q of the latch card(s) to pin 01 A-B3N2J06 
(-Mach Check)-ALD page CK006. This holds the latch 
cards reset until a machine check occurs. 

3. Jumper pin F of latches #1, #2, #3, and #4 to 
01 A·B3R2G10 (·CD Time)-ALD page CC001. 

Note: Latches #1,and #2 are both on latch card #1. 
Latches #3 and #4 are on latch card #2. 

4. Jumper pin E of latches #1, #2, #3 and #4 to 
01 A-B3P2J05 {-Program Stop Latch)-ALD page CU004. 

5.. Jumper pin D of latch #1 to 01A·B4E2U02 (+SAR 
Bit O.O)-ALD page CM002. 

6. If 64K or lower, goto Step 10. 
7. Jumper pin D of latch #2 to 01 A-B4E2M13 {+SAR Bit 

X.7)-ALD page CM002. 
8. Jumper pin D of latch #3 to 01A-B4E2S03 (+SAR Bit 

X.6)-ALD page CM002. 
9. Jumper pin D of latch #4 to 01A-B4E2J13 (+SAR Bit X.7)­

ALD page CM002. 
10. Reset the latch card(s) and set the DIAGNOSTIC CON­

TROL switch to CC CHECK HARD STOP. 
11. Load the EP or NCP and then start the normal operation. 

0 0 0 0 0 0 0 

12. If a storage error occurs, the 3705 will hardstop from a , 
CC check with the OP REG or SDR check light on. 

13. Determine the failing 32K storage increment using the 
following chart. 

Latch 4 Latch 3 Latch 2 Latch 1 Failing Storage 
(X.5) (X.6) (X.7) (0.0) Increment 

OFF OFF OFF OFF 1-32K 

OFF OFF OFF ON 32K-64K 

OFF OFF ON OFF 64K-96K 

OFF OFF ON ON 96K-128K 

OFF ON OFF OFF 128K-160K 

OFF ON OFF ON 160K-192K 

OFF ON ON OFF 192K-224K 

OFF ON ON ON 224K-256K 

ON OFF OFF OFF 256K-288K 

ON OFF OFF ON 288K-320K 

ON OFF ON OFF 320K-352K 

ON OFF ON ON 352K-384K 

ON ON OFF OFF 384K-416K 

ON ON OFF ON 416K-448K 

ON ON ON OFF 448K-480K 

ON ON ON ON 480K-512K 

0 

MAINTENANCE PROCEDURE-
INTERMITTENT FET STORAGE ADDRESS ERRORS 7-290 
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TYPE 1 CHANNEL ADAPTER 
(NOT AVAILABLE FOR 3705-11 MODELS J-L) 

INTRODUCTION 

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

The range of subchannel addresses and commands en­
ables the 3705 to emulate the other IBM control units 
under program control. 

Unlike th~ type 2 channel adapter, the type 1 channel 
adapter does not cycle steal data into storage. This adapter 
requires control program intervention for each inbound and 
outbound data transfer. 

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

If a type 2 channel adapter is installed in the 3705 con­
figuration with the type 1 CA,both channel adapters can 
transfer data simultaneously. 

CHANNEL ADAPTER MODES OF OPERATION 

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

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

ADDRESS ASSIGNMENT 

During initial selection, the channel adapter must be able 
to recognize the 1/0 device address presented on the channel 
bus-out if the channel interface is enabled. Since the type 
1 CA can have a NSC address and a range of ESC addres­
ses, alternate means of assigning the addresses are provided. 

The NSC address is assigned on the plug card at Y 4P2, 
RC104. the NSC address can be any address from 0 to 255. 
If the Two Channel Switch feature is installed, NSC addresses 
for interface A and B are assigned by different plug cards (A 
on Y4P2, Bon Y4R2, RF106, Y4P2 is an address source for 
the control program). The 2 NSC addresses need not be 
identical. 

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

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

The hard stop latch disables the channel 
interface without extinguishing the inter­
face ~nabled light. Jhe channel adapter 
does not recognize its address and trap 
select out if the hard stop latch is set. 

CHANNEL COMMANDS 

The type 1 channel adapter initially accepts as a valid 
command any configuration from X'OO' to X'FF'. The 
only limitation is that the command byte must be in parity 
on the channel. The channel adapter presents an initial 
status.of X'OO' if the parity is correct and the command is 
not a No-Op, an ESC Test I/O, or a Start 1/0 clearing NSC 
stacked status. The CA then requests an initial selection 
level 3 interrupt so that the control program can further 
determine if the command is valid for the subchannel ad­
dress the command was issued to. If the command is not 
valid for that address (determined by the control program), 
the CA presents CE, DE, and UC status to the channel under 
program control. 

o o o 0 o o 00 o o o o o o o 0 
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TYPE 1 CA DATA FLOW 

TYPE 1 CA DATA FLOW 

Inbound Data Transfer 
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TYPE 1CA DATA FLOW (PART 2) 

1 INITIAL SELECTION ADDRESS 
AND COMMAND REGISTER 

This regist~r contains the I/O device address byte and com­
mand byte presented,to the channel adapter during initial 
selection. The register can be accessed by Input X'61' 
which should be executed only if the type 1 channel 

, adapter initial or data/status level 3 interrupt request is set. 
See 8-070 for Input X'61' description. This register is 
referred to as the SIO register in the ALD's. 

2 LOCAL STORE 

The local store provides buffering for the I/O address byte 
used in all data and status transfer sequences initiated by the 
3705. Buffering for upto four bytes of data for inbound and; 
outbound data transfers is provided here also. ' 

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

Data Data Transfer 
Byte Out In 

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

3 NSC STATUS BYTE REGISTER 

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

o o o 0 o o o o o o o 0 o o o 

4 INITIAL SELECTION STATUS REGISTER 

The status byte is generated and presented to the channel 
from this register during initial selection sequences except 
under the following conditions. 

• An initial selection sequence occurs for the native 
mode subchannel before the NSC status byte provided 
by the control program has been accepted. The NSC 
status byte from the NSC status register is presented 
instead of the hardware generated status. 

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

5 INITIAL SELECTION CONTROL REGISTER 

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

6 DATA/STATUS CONTROL REGISTER 

The information in this register controls and identifies 
events that cause the type 1 channel adapter data/status 
level 3 interrupt request tobe set. The register can be 
accessed by Input X'62', which should be executed only if 
the interrupt request is set., The control program can per- , 
form various control functions by setting or resetting bits' 
in this register with an Output X'62' instruction. Theinstruc­
tion should be executed only when the control program is 
servicing a type 1 CA level 3 interrupt request. 

7 ERROR/CONDITION REGISTER 

The error/condition register is a collection of latches that 
are set when the CA detects an error or an occurrence of 
specific asynchronous conditions. The 3705 control pro­
gram has access to this register with an InRut X'67' instruc­
tion, (see page 8-140). The errors indicated by the error/con­
dition register cause type 1 CA error interrupts (see page 
8-360). 

o o o o o o 0' 0 0 
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CARD FUNCTIONS AND LOCATIONS 

Card ALD Function 
Loc~ Page 

Y4D2 RA10l I/O Decodes 
(Type 1 Scanner and CAl 

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

Y4P2 RC101 Chan, Intf. Tags and Control 
Chan Intf A Receivers 
Intf, A control 
Channel Address Jumper 
Channel Address Parity Check 
Local Store Assembler Byte 0 
Local Store Byte 0 
Intf B Address 

Y4N2 RC201 Tag Control Clock 
Tag Control, Start I/O and Op-In 
Tag Control Tag In latches 
Tag Control stack chaining stop or Halt I/O 
Tag Control Enable and Sel. Sys Reset 
Tag Control Powering 

Y4M2 RC301 Bus-Out Repoweri ng 
Low Address Jumpering 
Low Address Logic 
High Address Jumpering 
High Address Logic 
Start I/O and Command Registers 
Local Store Byte 1 
Command Decode 
Outbus Inversion 

Y4L2 RC401 Outbus Termination 
Initial Selection Control 
Service Transfer Con trol 
Byte Count 
Initial Status Generation 

YAK2 RC501 Input/Output Control 
Assembler and Local Store control 
Asynchronous Interrupt control 
NSC Control 
RN Asynchronous Information 
Error Latches 

Y4T2 RC601 NSC Status Register 
Asynchronous Interrupt Control 

Y4T4 RC801 Interface A Select Out Relay 
RC802 Interface B Select Out Relay 

Y402 RC701 Bus.ln Drivers Intf. A 
Tag-In Drivers Intf. A 
Select Out Relay ,Driver and Control gates 
Bus-In Error Latch 

Y4R2 RF101 Intf. B Receivers 

Y4S2 ' RF201 Bus-In Drivers, Intf. B 
Tag-In Drivers Intf_ B 
Select Out Relay and Control Gates 
Bus In Error Latch 
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This board also houses the Type 1 Communication 
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INPUT AND OUTPUT INSTRUCTIONS 

The type 1 channel adapter relies on the 3705 control 
program to use input and output instructions to control 
data transfers. The control program initiates channel 
data and status transfers, and transfers data between the 
CA and the CCU with input and output instructions. 

Each input or output instruction addresses an external 
register. The input instructions gate the external register to 
CQ,U general registers via the CCU I nbus. Output instructions 
gate CCU general regis~ers to CA registers via the CCU Out­
bus. The '1/0 register.address bus' is decoded in the type 1 
attachment base which is shared with the type 1 communi­
cation scanner. 

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

CONTROL PANEL ACCESS TO CA REGISTERS 

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

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

If these conditions are not met, the following occurs: 

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

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

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

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

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

I/O Register Address Bus 

3. If the type 1 CA is in the process of presenting ESC 
status to a Test 1/0 issued to an ESC address, and an 
Input X'60' through X'66' or an Output X'62' through 
X'66' is executed, one of the following occur: 
a. The instruction executes without error. 
b. If at the same time any of these instructions are 

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

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

0000000 o 

60 Decode 

DCD 61 Decode 

62 Decode 

63 Decode 

64 Decode 

65 Decode 

66 Decode 

67 Decode 

Y4D2 
Type 1 CA Decodes 

RAlal 

o o 000 o 

I/O Reg Bus Bits 

1 2 3 4 5 

1 1 a a a 
1 1 0 0 0 
1 1 0 0 0 
1 1 a 0 0 
1 1 0 0 1 
1 1 a 0 1 
1 1 a 0 1 
1 1 0 0 1 

6 

a 
0 
1 
1 
0 
a 
1 
1 

Decode 

7 

a 60 
1 61 
0 62 
1 63 
0 64 
1 65 
a 66 
1 67 

INPUT AND OUTPUT 
INSTRUCTIONS 8-060 
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INPUT X'60'INSTRUCTION 

Input X'60' transfers the contents of the inJtial selection 
control register into a CCU general regist~r. The 3705 
control fSrogram uses this instruction to determine the 
exact cause of a type 1 CAinitial selection level 3 
interrupt. 

An Output X'60' resets the initial selection control 
register and the l3 interrupt request resulting'from 
the initial selection. 

INPUT X'61' INSTRUCTION 

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

The 3705 control program must store the address and 
command pecause the host CPU can send the CA a new 
command before the 3705 control program has completed 
the previous one when in ESC mode. The 37.05 control 
program must also control the CA action for each command. 

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

£ ..... ".:\' .. 
I( j; 

:f'. ,,: 
.\. )v' 

Initial Selection Control Register 

0.0 0.7 

00 ___ D_ec_o_d_e __________ ~~ 

Gate Input Data on Inbus 

(Not) Inhibit Service I/O 
A 

Input 60 I 
~----~----------X 

0.0 0.7 

i..--

RC501 

Y4M2 RC306 

0.0 

0.0 

~6~1~D_ec~0~d~e __________ ~~ 

Gate Input Data on Inbus 

(Not) Inhibit Service 1/0 
A 

---RC501 

1(') 
"'*L_.i",J 

0.1 

;~) 
'"j 

I CCU Inbus 

Bit Logic Function 
Page 

0.0 RC402 Input Initial Selection State* 
0.1 RC205 Input Initial Interface Disconn'ect 
0.2 RC205 Input Initial Selective Reset 
0.3 RC402 Input Initial Bus Out Check 
0.4 a 
0.5 RC402 Input Stack Initial 
0.6 RC505 NSC Status Cleared 
0.7 RC205 Input System Reset 

*Normal Initial Selective 

Initial Selection Address and Command Byte Register 
ISACR 

0.2 
Address Byte I Command Byte 
0.3 0.4 0.5 0.6 0.7 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 

Input 61 I 
r-----~~~~-----------X 

t('~ 
\"---/ 

I'r~ 
1\","> 

I CCU Inbus 

.','If'"",,, 
\,,_yi 

if)\, 
';0 

1.7 

(f1~ 
~-;; 

/r'~\ 
\il.,Y 

i"l'\ 
~, j.' 

INPUT X'60' INSTRUCTION 
INPUT X'61' INSTRUCTION 

In· 
\1,,'p 

8-070 

,n, .. 
\il~./; 
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OUTPUT X'62' INSTRUCTION 

This instruction initiates inbound and outbound data 
transfers and status presentations. The 3705 control 
program uses this instruction to control CA action and 
to specify the number of bytes of data to transfer across 
the channel interface on a channel data transfer. 

Byte 
Bits 

Count 1.5 1.6 1.7 

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

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

"ummary OT uutput X'62' bit definitions and ALD locations 

Bit Card ALD Function 
Location Page 

0.0* Y4L2 RC403 1 ~ set; 0 = rst outbound transfer 

0.1* Y4L2 RC403 1 = set; a = rst inbound transfer 

0.2" Y4L2 RC403 1 = set; a = rst ESC status transfer 

0.3" Y4L2 RC403 1 = set; a = rst NSC channel end status 

0.4* Y4L2 RC403 1 = set; 0 = rst NSC final status transfer 

0.5 Y4K2 RC503 Reset NSC status cleared 

Y4L2 RC402 Reset initial channel bus out check 

Y4L2 RC402 Reset stacked initial 

Y4L2 RC402 Reset initial selection state 

Y4L2 RC402 Reset Unit Check L3 interrupt 

Y4N2 RC205 Reset initial selection interface disconnect 

Y4N2 RC205 Reset initial selection selective reset 

0.6 Y4K2 RC504 Reset monitor for i260 ETX 

Y4K2 RC504 Reset monitor for circle B 

Y4L2 RC406 Reset OX TIO ready 

Y4L2 RC405 Reset service channel bus-out check 

Y4L2 RC405 Reset service status stack 

Y4N2 RC204 Reset suppressible status 

Y4N2 RC205 Reset service selective reset 

Y4N2 RC205 Reset svc stop or disconnect 

Y4N2 RC204 Reset suppress status stack 

0.7 - - -- Th is bit ignored 

1.0 Y4K2 RC504 ,Set monitor for circle B 

1.1 - - -- This bit ignored 

1.2 Y4K2 RC504 Set Monitor for 2260 ETX 

1.3 Y4N2 RC204 Set suppressible status 

1.4 Y4L2 RC406 Set OX TIO ready 

1.5 Y4K2 RC504 ,This .. bit ignored 

1.6 Y4L2 RC404 Byte count 2 

-3·7 Y4L2 RC404 Byte count 1 

* Any ~these bits with 'Sample 62' set I nitiate Service, Y 4L2, RC404 

Outbound 
Transfer 

Outbus Bit 0.0 ""'---r----0 
~~I ~ 

Inbound 

Outbus Bit 0.1 TranSfer~ 
2 ~--------~----~~---I 10 

...... ----1. PH 

'---

Outbus Bit 0.2 .---
3 t-----+------1. 11 

ESC Status 
TranSferrr e-----I. PH 

Outbus 
Bit 0.4 

L---

NSC Final 
Status 

5 t-----+--__ • 12 T~rl1 ----I. PH 

Outbus 
Bit 0.3 

Sample 62 

NSC CE 

4 J------t----. ' 13 S~r 
'-------I. PH 

-

_6_2_D_e_c_o_d_e __________ ~,----

Sample Output Data 
A 

Sample Output 62 

(Notllnhibit Service I/O 

'---
RC501 

11 

CCU General Register Format 

0.0 1 0.1 1 0.21 0.3 0.41 0.5 1 0.61 0.7 11.0 1.11 1.2 1 1.3 1 1.4 11.5 11.6 1 1.7 

)-~ ----

5 

3 

UC L31NT 
r----

FL 

'---

Init Sel 
I n;!!.Ql.sc 

FL 

Program 
Interrupt 
Request 
r--

FL 

L-

Svc Ch 
Busout 

C~ 

FL 

-r--- --

Byte 
Count 1 

'---------1.r----

r------I. PH 
I..--

Byte 
Count 2 

~ __ +-_____ ~.r---

fA 
L------------4------~~ 

Outbus Bit 1.4 

PH 

'---

Set OX 
TIO Ready 

FL 

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

;-r-1A , - -.f..-+-I-'-----::...:..:.:~-__+___'I I -, A r--- 1 Data Svc Rst 
L-____ +-__________ ~ 

Outbound 

Init Select 
Selective 
Reset , r--' 

FL 

I.--­

Initial 
Selection 
State 
r--

FL 

'---

Stacked 
Initial 
r--

FL 

'---

Init Ch 
BO Ck 

r----

FL 

I.---

NSC STAT 
Cleared 
r--

FL 

-
9 

Transfer r--

10~----~ln-b~0~u~n~d-T~r~a~n~sf-e~r 

ESC Status Transfer OR W 

Service 
Status 
Stacked 
r----

FL 

Suppress 
Status 
St~ 

FL. 

"'"'"---

Service 
Selective 
Reset 
r.---

FI. 

Svc stop 
or -Discon nect 
'r---

Outbus Bit 1.3 JA 
'--8 ~----------;-----~ 

I 

Output Bit 1.0 
6\--...:....------+----1 I 

IA 
'---

~ CCU Outbu, B;t 1.2 1...-____ -1 

/A 
L 

FL 

--

IA 

Set 
Initiate 
Service 

J-..;.. FL 

Suppres sible 
Status 

FL 

L---

Suppress 
Out Monitor 
r---

FL 

Cir B 
Lt 

FL 

L---

2260 
ETX Lt 

FL 

'---

12~------~N~S~C~F~in~a~I~S~ta~t-u~s-T-ra-n-s-fu-r----~ -
NSC CE Status 

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

OUTPUT X'52' .",STRUCTION 8 .. 080 
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INPUT X'62' INSTRUCTION 

This instruction transfers the contents of the data/status 
control register into a 'ccu general register. The 3705 
control program uses this instruction to determine the 
exact cause of a type 1 CA data/status level 3 interrupt. 

0.0 

Count transferred to the CCU 

o 
1 
2 
3 
4 

62 Decode 

Gate Input Data or Inbus 

(Not) Inhibit Svc I/O 

TTTTTTTTTTTTT I 
~-----x-x-x-X-x-x-x-x-x-x-x-X-x X 

RC501 ~ Command Chaining (RC204) U~
I ~ Byte Count (RC404) 

Service Status Stack (RC405) or Suppressible Status Stacked (RC204) .- See 8-301. 

rJ\ ,t!' ,4"'" {'~ /i'""", ,(l, 
(:,. : l i j/ ',,- "--_.of' 

Suppress Out (RC504) 

Service Selective Reset (RC205) 

Service Channel BO Check (RC405) 

'------I Program Interrupt Request (RC602) 

Suppress Out Monitor Interrupt (RC602) 

Service Stop or Disconnect Bit (RC206) 

NSC Final Status Transfer (RC403) 

NSC CE Status Transfer (RC403) 

Outbound Transfer (RC403) 

r'~ i~, r~'t\ ,r~, 4~\ (r~ tf'l, (r", 
r· ", ~1 

' " iL' ""- j , J '''---j ! '~ ~- ~) "'J' () i(ll if'" "",'lit '('1''\ In,t rf"-!"L I 

\i,,)' tJ '''-..y "- 'y 

INPUT X'62' INSTRUCTION 8-090 

I{-"\ fl /,,""'1', Ar" :1"''' I"'"' ,n"1 
' , : 

'''"- ~- "--./ '~--./ '.Ie Y \~y! , ./ 
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OUTPUT AND INPUT X'G3' INSTRUCTIONS 

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

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

Gate Outbus Thru Assemb 

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

Sample 
Output 63 

r-----------------------------------------------------x 
0.0 I 

Write Into LS 0 T2 Time TO 
Transfer Address Byte ESC Status Byte 

RC 502 

Dp.c.p. ~lJfi~( ~'f't;~ 1 : D:;r:; ~u~f~r ~v't~ ~ 

1.7 

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

Input 63 

Sel Addr and Status 

0.0 

Write Into LS 1· 

Gate Local Store on Inbus 

I 
I 
I 
I 

I 
I OR r--------------------------------------------------------X , 

.. 

1.7 

CCU Inbus .• 

CCU Outbus Bit Definitions 

Bits Definition 

0.0-0.7 
1.0 
1 .1 
1.2 
1 .3 
1.4 
1.5 
1.6 
1.7 

Subchannel address 
Attention 
Status modifier (SM) 
Control unit end (CUE) 
Busy 
Channel end (CE) 
Device end (DE) 
Unit check (UC) 
Unit exception (UE) 

o o o 

OUTPUT AND INPUT· X'63' 
INSTRUCTIONS 8~100 
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OUTPUT AND INPUT X 6646 INSTRUCTION 

D 
Output X'64' instruction loads data buffer byte 1 and data 
buffer byte 2 with the first two data bytes to be transferred 
across the channel to the CPU. These two data bytes are 
transferred to the CPU one byte,at a time during an out­
bound data transfer. 

D 
Sample 0 utput 64 

T2Time 

II 
Sample Output 65 

fJ 
Input 64 

Sample 
64 

RC 502 
Sample 65 

FL 

RC 502 

Sel Data 3 and 4 

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

0.0 

1"; ~rl~fpr J\dJ!"~~~ SVc.~ 

Write Into LS 0 

Data Buffer Byte 1 

Data Buffer Byte 3 

0.0 

Write IntoLS 1 

I 
I 
I 
I 

I 
I 
I 
I 
X 

Gate Local Store on Inbus 
ORr---------------------------------------------------------Input 65 

II 

OUTPUT AND INPUT X'65' INSTRUCTION 

Output X'65' instruction'loads data buffer byte 3 and data 
buffer byte 4 with the second two bytes to be transferred 
across the channel to the CPU. These two data bytes are 
transferred to the CPU one byte at a time during an out­
bound data transfer. 

i!') 'f"~' 1"(""'\, (-1' 1("\". "n, In,,· 
I \ \\~-

t / I ~ 't; 'L ", ,",-y' y '\..;.J! 

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

,('"" tr "', \ i'("~'~"\1 In" ,m">, ,,(""\'1, ,(-" 
\~_.J..J ", 

.~-----y \'-."-"",,, 'lILy ,,-y '"",-j ''L 'J/ 

I 

in 
,-,,/ 

CCU Outbus 

1.7 

~~(": 5tdt\J~ ~vtc 

Data Buffer Byte 2 

Data Buffer Byte 4 

1.7 

CCU Inbus 
~ 

\"('1', '''\" ,rt' ,(" ,"'" ,f""" (""'!" 
I 1,,1] ,'I, II, 

"'-.IV '\..y 'l.~ '- / 
,,~; 

~' 't, 
""L. ' 

OUTPUT AND INPUT X'64' INSTRUCTIONS 
OUTPUT AND INPUT X'65' INSTRUCTIONS 

"f"""'. ,,~ ,,,'""'Ire,,, 
1<11 .. ··"" tf""""r , 

I 

~ \L._~~ "\c.J; ~, ;' ~), 

8-110 

,0· ll" 
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OUTPUT X'66' INSTRUCTION 

The Output X'66' instruction loads the final status byte to 
be presented to the channel into the NSC Status Byte 
Register. 

LOGIC REFERENCE RC 601. RC 308 

o o o o o o o 

Sampl.66 I 
r---~-------------------------------------------X 

66~_De_c_o_de ____________ ~~ 

(Not) Inhibit Service I/O 
A 

Sample Output Data 

INPUT X/66' INSTRUCTION 

The Input X'66' instruction transfers the contents of the 
NSC status byte register into a CCU general register and 
forces byte 1, bits 0-7 to zeros. This instruction should 
be used only for diagnostic purposes and should not be 
used when the CA is on-line with an interface enabled. 

66 Decode 

I (ceu Outbus Bit 0.4 and Output X'62') 

1.0 l 

NSC Status Byte R'egister 

0.0 

0.0 

(Not) Inhibit Servire I/O Input 66 
~~~~----------------------------------X 

Gate Input Data on Inbus I 

-

o o 

CCU Outbus • 

1.7 

0.7 

0.7 

CCU Inbus 

o o o o o 

NSC STATUS BYTE REGISTER BIT DEFINITIONS 

Bit 0.0 - Attention 

Bit 0.1 - Status Modifier 

Bit 0.2 - 0 

Bit 0.3 - 0 

Bit 0.4 - Channel End (CE) 

Bit 0.5 - Device End (DE) 

Bit 0.6 - Unit Check (UC) 

Bit 0.7 - Unit Exception (UE) 

o o o o o o o o 

Ol;.lTPUTX'66'· . INSTRUCTION 
INPUT X'66'INSTRUCTION 

o o 

8-120 
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OUTPUT AND INPUT X'67' INSTRUCTION 

The Output X'67' instruction sets or resets the various 
control latches. The 3705 control program must execute 
an Output X'67' instruction to enable the CA interface 
before the CA can transfer data to or from the channel. 

Summary of Outbus bits during Output X'6T 

Bit Card AlD 
loco Page 

0.4 Y4Q2 RC707 

1.0 Y4T2 RC602 

1.1 Y4T2 RC602 

1.2 Y4K2 RC507 
RC507 
RC507 
RC707 

RF207 

1.3 Y4N2 RC206 

1.4 Y4P2 RC103 

1.5 Y4T2 RC602 

1.6 Y4T2 RC602 

1.7 Y4P2 RC103 

67 Decode 

Sample Output Data 

(Not) Inhibit Svc 10 

Function 

Diagnostic reset 

Set suppress out mon itor 

Set request program interrupt 

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

(interface A) 
Reset channel bus in error 

(interface B) 

Reset system reset or NSC 

Request interface enable 

Set ESC mode enable 

Reset ESC active 

Reset interface enable 

Sample 67 

RC501 
CCU Outbus Bit 0.4 

Force Disable 

CCU Outbus Bit 1.0 

CCU Outbus Bit 1.1 

CCU Outbus Bit 1.2 

Diag Reset 

RC707 

Sup 
Out Mon 

Fl 

RC602 

Req 
Pgm Int 

Fl 

RC602 

Chi 8us CCU Outbus Bit 1.4 
In Error 

Fl 

RF207 
RF707 

CCU Outbus Bit 1.7 

CCU 
BO Ck CCU Outbus Bit 1 .5 

Fl 

RC505 CCU Outbus Bit 1.6 

LS 
ParitY CK 

Fl 

Inval 
lOOp 

Reset System Reset or NSC RC505 Outbus Bit 1 .3 

. RC206 

o o () (} o '0 1"_- I' o o o o 

Req 
Intf Enab 

AC103 

ESC 
Mode Enab 

AC602 

Rst ESC Active 

RC602 

o o 

OUTPUT AND' INPUT X'67' 
INSTRUCTIONS· . 

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

Summary of Inbus bits during Input X'67': 

67 Decode 
RC501 

(Not) Inhibi~ 10 Input 67 

Gate Input Data on Inbus 

Enable Intf Adr 

CA Enable 

NSC Active 

CCU BO Ck 

lS Parity Ck 

Invalid lOOp 

o o o () o 

Bit Card 
loco 

0.0-0.7 Y4P2 
0.0-0.7 Y4P2 

1.0 Y4Q2 
1.1 Y4K2 
1.2 Y4K2 

1.3 Y4K2 
1.4 Y4K2 
1.5 Y4K2 

1.6 --
1.7 --

(Gate Enabled interface 
address to Inbus - byte 0) 

CA Enabled (bit 1 .4) 

NSC Address Active (bit 1.5) 

CCU BO Ck (bit 1 .2) 

Local Store Parity Ck (bit 1.3) 

Invalid lOOp (bit 1.1) 

Chan Bus In Error (bit 1.0) 

o (.''''.' . 

'J 
Y 

01 \l .. jv 

logic Function 
Page 

RC104 NSC hardware address intf A 
RC107 NSC hardware address intf 8 

RC707 Chan bus in error 
RC507 Invalid I/O Op 
RC507 CCU outbus check 

RC507 Local store parity check 
RC504 CA enabled 
RC504 NSC address active 

-- 0 
-- 0 

o {} 

8-130 

o 
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CHANNEL ADAPTER INITIALIZATION (IPL) 

• Channel adapter initialization involves enabling the CA 
to a channel interface and requesting a Write IPL command 
from the host CPU. 

The type 1 CA is not affected by the reset performed in 
IPL phase 1 unless the IPL sequence is started by a power 
on sequence. Therefore, the ROS bootstrap program must 
handle the following situations: 

1. Channel interface disabled. 

2. Channel interface enabled without a channel command 
in progress. 

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

Sample 67 

CCU Outbus Bit 1.4 

(Not) Chaining Ind 

(Not) Op-In 

(Not) CA Active 

(Not) Select Out A 

Req 
Intf Enab 

4j 

A 

RC103 
(Not) Enable Intf B 

Allow On-Off 
Line Transitions 

L 
A 

(Not) Clock Out * 
RC205 

Channel Enable 
Intf A Pos 

The CA can be enabled to one of two channel interfaces. 
The second channel interface is optional and allows the CA 
to be attached to two different CPUs. The CA can also be 
attached to the same channel through the interfaces. How­
ever, only one interface can be enabled at a time. 

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

Enable 
Intf A 

FL 

RC103 

Allow Channels on Line 
(from CCU) 

* This signal not used on :the type 4 CA. 

o o o o o o o 

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

, 
Instruction General Register Bits 

Byte 0 Byte 1 

Output X'67' 0000 0000 0000 1000 

Input X'67' 0000 0000 0000 1000 

Output X'67' 0000 0000 0100 0000 

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

Instruction General Register Bits 
Byte 0 Byte 1 

Input X'77' 0000 0000 0001 0000 

Input X'62' 0000 0001 0000 0000 

Output X'63' Address 0000 0000 

Output X'66' 0000 0000 0000 0110 

Output X '62' 0000 1000 0000 0000 

o o o o o 

Indication or Function 

Enable channel interface 

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

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

Indication or Function 

Type 1 CA data/status level 3 interrupt 

0.7 == Program requested level 3 interrupt 

Byte 0 = NSC address 
Byte 1 = all zeros 

1.5 == Device End 
1.6 = Unit Check 
Note: If a channel command is pending 

when the IPL sequence is started, 
the ROS bootstrap program adds 
Channel End (CE) to the status 
byte to signal the host CPU to 
end the pending command. 

0.4 = NSC Final Status transfer 

o o o 

CHANNEL ADAPTER INITIALIZATION 
(·IPL) 

o o 

8-140 
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CHANNEL ADAPTER INITIALIZATION (PART 2) 

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

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

(Not) I nhibit Request for SVC 

(Not) OX TIO Rspns Rdy 

(Not) Sample 62 

Initial Srvce 

(Not) Address Out 

Op Out 

CA Enabled 

A 

Request In Tag 
to CHIF 

(Not)Op_'_n ____________________ ~ 

(Not) Inhibit Request In 

Sample 62 

NSC Final 
Status Xfer 

CCU Outbus Bit 0.4 A FL 

Outbound Xfer 

Inbound Xfer 

o o 

ESC Status Xfer 

NSC Final Status Xfer 

NSC CE Status 

Svc Stop or Disc or Sup Stat Stk 

Svc Seltv Rst 

Diag CCU or Chhl Reset 

CCU BO CK 

Service In Lt 

_C_o_m....:.p_a_re ______ --f A 

Clock 4 

Status In Lt 

o 

OR 

OR 

() () 

RC202 

Initiate 
Service 

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

() (} 

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

Address In 
Gate LS Thru Assemb 1 

(Not) Start 10 A 

RC502 

Sel Addr and Status 
OR 1----------1 

RC106 

CHANNEL ADAPTER INITIALIZATION 
(PART 2J 

Transfer 
Address Byte 

D:Ai~ ~LJffej : 
5','iP. j : 

I 

r:5C ~I:~tu~ 
~vt:; 

r':it:~ 8nfi~ .. 
a·ir~ '1 

_.- ........ - ... -.--+ 
!:iP.tP. R ..,tft>r : 
SytP::< : 

o I 7 

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

Op In 
Gate Data Byte 1 to Channel I 

X 

Enable I ntf A A 

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

Gate Status to Channel. 

Gte NSC/lnit Status Drvr 

(Not) Address In 

(Not) Gate LS Thru Drvr Assmb 1 

(Not) Gate LS Thru Drvr Assmb 2 

o 

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

(Not) Init SVC 
~r--------S_V_C--L3-NSC' Final Status Xfer 

RC403 

() o o () 

RC706 

o o 

0 

I 
Channel 
Bus In 

NSC Status 
Byte Register 

I 
X 

I 
Channel 
Bus In 

0"'" 
',i 

7 

o 

8-150 
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0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

EXPECTED CPU RESPONSE TO ASYNCHRONOUS STATUS 

The ROS bootstrap program expects to receive a Channel 
Sense command in response to the asynchronous DE, UC 
Status so the program loops waiting for an initial selec-, 
tion level 3 interrupt from the CA. 

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

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

Instruction General Register Bits Indication or function 
Byte a Byte 1 

Input X'77' 0000 0000 00001000 I Type 1 CA Initial Selection L3 
Interrupt 

Input X'60' 1000 0000 0000 0000 Normal initial selection 

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

Output X'63' Address 0000 0000 Byte a = NSC address 

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

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

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

Outbound 
Xfer 

Sample 62 Outbound Xfer 
r---

I 
CCU Outbus Bit 0.0 I A FL Inbound Xfer 

L-
ESC Status Xfer 

~ OR Initiate 
NSC Final Status Xfer Service 

Sample 62 
NSC CE Status 

IA FL 
'---

A '--

Svc Stop or Disc or Sup Stat Stk ~ 

Svc Selty Rst 

trR~ Diag CCU or Chni Reset 

CCU BO CK e OR 

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

A 0--.-- (Not) Inhibit Request for SVC 
Clock 4 

(Nod OX TIO Rspns Rdy 

l~ (Not) Sample 62 

Allow Svc L3 S '--- Initial Srvce 
Status In Lt A (Not) Address Out -- Op Out 

CA Enabled 

(Not) Op In 

{Nod Inhibit Request In 

~ 

Request In 

A 
Tag to CHIF 

~ 

RC202 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Address In Gate LS Thru 
Assembly 1 

Sel Addr and 
Status 

(Not) Start I/O Lt A ~-4------------~~OR ~----------~ Transfer 
Address Byte 

Opln 

_E_na_b_l_e_ln_t_e_rf_a_ce _____ ~~------ RC706 

I----------i---- -- - _. -- "._-
!JP.lP. e",fj:;r 

e" .. ~ • 
I :J:;,~:;, 51": ifo:! ~ 
: 5';r~ ~ 

__ :-____ ""C _._. __ _ 

fr:ir.iifa" 
AdJro:!~:> a'fta 

I i~~t~ re<J~~( 
I rc'f!t:! 4 

t------------+-- -- - - "- - - --
0000 0010 

t----------~-- - - - - - ---
D(j~a 51"; ;f~r 

B'it~ :3 
~)a~" 51"; rft:!r 
a'it:; 4 

Gate LS Thru Assembly 1 a I 
~~~-------------------------X 

Outbound Transfer 7 

Count 1 ----.--------1 
G." Data Byte 1 to Channe' I . X 

_:~;_~_:_ac_e __ E_na_b_l_e ______ ~~--------------.~ 

SENSE BIT DEFINITIONS 

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

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

Bit 2 - Bus Out Check. This bit indicated a parity check was 
detected on the I/O channel bus out during the initial 

. selection command byte transfer or during host processor 
to 3705 data transfer. 

I 
Channel 

Bus In 

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

Bit 4 - Data check:. 

Bit 5 - Not used. 

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

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

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

SENSE COMMAND ENDING STATUS 

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

1. CE, DE presented together - normal operation. 
2. Split CE, DE, (that is, not togetl}er). 
3. CE, DE, and UC, - occurs when'interface disconnect 

is received during'a Sense command. 

EXPECTED CPU RESPONSE TO 
ASYNCHRONOUS STATUS 

0 0 
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INITIAL SELECTION 

• The CA decodes its address from the channel 'bus out' 
and stores it in the initial selection address and command 
byte register. 

• The CA decodes the channel command and either: 

1. Executes the command without control program 
intervention, (No-Op, NSC Test I/O). 

2. Requests an initial selection level 3 interrupt so the 
3705 control program can process the command. 

The command byte is stored in the initial selection 
address and command byte register; 

• The CA gates initial status to the channel 'bus in' for 
each command without control program intervention. 

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

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

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

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

1) 0 ~rlt 
"j/ c 0 rf) , 0 ',' 

Address Out 

Op In 

Start I/O Lt 

Command Out 

Address In 

Op In 

Enable Interface 

(f"'l\ td"" (} (f'~ A'-~ (11"-"', {} ! \1 , ) , , 

~_J;J "c.. ~)/ "-. / '" j / 

INITIAL. SE LECTION 

CADECODES AND STORES THE ADDRESS 

The ''CA can recognize a range of addresses as described on 
8-000:'The addresses that are hardware plugged are com­
pared to the address from the channel to determine when 
the channel is addressing the CA. The NSC address is 
plugged on card Y4P2 (RC104 for interface A and RC107 
and RC106 for interface B). The low ESC address is 
plugged on card Y4M2 (RC302), and the high ESC address 
is plugged on card Y4M2 (RC304). 

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

LOGIC REFERENCE: RC 306 

Enable Intf 

Channel 
Bus Out 

I 
--~~-----------x 

I 
I I 

I------------------~-----x ~x 

(Not) Prep Busy 

A 1-------4 

('~ If')' rf'''~ 
' \ " ":; ,j '~ ,Y' "'-.".>' 

A 

_o ________ ~IL_~ _____ 7 0 I 

Decode Cmnd Initial Selection Address and Command Byte Register 

Address 

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

I 
Channel 
Bus In 

Command 

7 

~~ {1(') ("'1\ (f" () DI ,n\, tf'~, {.~ (0"", 
f 

II, J) , I 
\;Ljl \,,-y 'lj "'y IJlI 

Y \" ... Y ~ / j/ 

7 

,.,r'l,\ 
1",- ,J.i 
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WRITE IPL COMMAND 

• A channel Write IPL command is required to transfer· the 
program load module from the host CPU to 3705 storage. 

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

• The 3705 is controlled by the RDS bootstrap program 
during the Write IPL command execution. 

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

When the Write'lPL command is decoded by the CA, a 
Type 1 CA initial selection level 3 interrupt is requested. 

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

o o o 

Instruction General Register Bits Indication or Function 
Byte 0 Byte 1 

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

Input X'60' 1000 0000 0000 0000 Normal initial selection (see note) 

Input X'61' Address 0000 0101 Byte 0 = ;?ddress 
Byte 1 = Write IPL command 

Output X'63' Address 0000 0000 Byte 0 = NSC address 
Byte 1 = all zeros 

Output X'62' 01000110 00000010 0.1 = Inbound transfer sequence 
0.5 = Reset initial selection 
0.6 = Reset data service 
1.6-1.7 = Number of bytes to transfer. 

o 

The ROS bootstrap program always 
requests two data bytes during IPL. 

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

o o 

Sample 62 

CCU Outbus Bit 0.1 

Command Out 

Op In 

(Not) Op In 

CA Trap Select 
Out Latch 

CA 50 NS Clock 

o o o o 

Inbound 
Xfer Outbound Xfer 

Inbound Xfer 

ESC Status Xfer 

NSC Final Status Xfer 

NSC CE Status 

Svc Stop or Disc or Sup Stat Stk 

Svc Selty Rst 

Diag CCU or Ch nl Reset 

CCU 80 CK 

Service In Lt 

Compare 

Clock 4 

Allow Svc L3 

Status In Lt 

I 
RC 201 

FL 

o o o o 

OR t------, Initiate 

RC 201 RC 201 

o o o o o o o o o o 

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

(Not) Inhibit Request forSVC 

(Not) OX TIO Rspns Rdy 

(Not) Sample 62 

Initial Srvce 

(Not) Address Out 

Op Out 

CA Enabled 

(Not) Op In 

(Not) Inhibit Request In 

Request in Tag 
A to CHIF 

RC202 

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

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

RC 201 RC 201 

Reset 
Tags 

FF 

RC 201 

WRITE IPL COMMAND 

Reset Status In and 
Serv In 
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WRITE IPL (PART 2) 

Data transfers across the channel one byte at a time, 
and each byte is gated into the local store data buffer. 
The byte count is incremented for each byte transferred. 

(Not) Sample 63 

(Not) Sample 64 

(Not) Sample 65 

Channel 
Bus Out 

Inbound Transfer 

Clock 2 

I 
(Not) Gate Outbus thru Assemb I I 

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

Increment Counter 

Count a or 2 RC502 

RC502 
Count 0 

Count 1 OR 
Sel Data 1 and 2 

Count 1 or 3 

D Loads byte 1 into Data Buffer Byte 1 

Service Out 

Service In 

Clock 3 

Increment Counter 
A 

D 
Write Into 
LS a 

Write into LS 1 

Sel Data 1 and 2 

0~ __ ~1L-__ 7_0 ___ 1~ __ 7 

1ri\r'~tlr 
I 

~:}r: Sta~""~ I 

;'.dd(/;:1!!'! p.".1:& ! G'/'i.P. 

Data Buffer I Data Buffer 
Byte 1 Byte 2 

G~tC1 ~tlt~t'!" 
I 

Deltel 3~ift!r I 
I 

8vtt! 3 I ~."ta 4 I 

fJ Loads byte 2 into Data Buffer Byte 2 

RC404 

CCU Outbu5 bit 1.7 (Byte count 1) 

Sample Output 62 

Reset Cntr 

D 

WRITE IPL (PART 2) 

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

Service In 

Outbound Transfer 

Inbound Transfer 

ESC Status 

NSC CE Status 

Init 
Svc 

OR 

Count 1 

Count 2 

Count 4 

Svc L3 Int 

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

Instruction General Register Bits Indication or Function 
Byte a Byte 1 

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

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

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

1.5-1.7 = the number of bytes transferred. 

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

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

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

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

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

Instruction General Register Bits Indication or Function 
Byte 0 Byte 1 

Output X'63' Address 0000 0000 byte a = subchannel address See note 1 

Output X'66' 0000 0000 0000 1100 1.0 = Attention 
1.1 = Status Modifier 
1.2 = a 

1---..... -----tNI---------------------+---------1 1.3 = a 
1.4 = Channel End See note 2 

T3Time 

RC404 

CCU Outbus bit 1.6 " (Byte cou nt 2) 

(" rfti Jf","", ,d~'" (''''' ,f) {C'l: {"~ If" " 
\,' ''. 

I, y l) '"Y '", .Y "- v '<c / 't... ,,-, :/ f 
rf"i 
\!i., Y 0 \ j 0 0 0 o o f~) 

'{ y 

1.5 = Device End See note 2 
1.6 = Unit Check 
1.7 = Unit Exception 

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

Notes: 

1. The 3705 control program does not necessarily have to execute 
this instruction since the NSC address in the transfer address 
byte register should not have changed during the data transfer. 

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

o (. ,')I 
,.Y' () {r" (, . ,'1 \y 
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CA DECODES A CHANNEL COMMAND 

The CA accepts any command byte if it is in correct parity 
on the channel 'Sus Out'. The command is handled without 
control program intervention if (1) the 3705 is in native 
mode, and the command is a No-Op or Test 1/0, or (2) the 
3705 is in emulation mode, and the command is a No-Op. 

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

NO-OP COMMAND 

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

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

iii 

o o o o o o o 

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

o o o o o o o 0 

NO-OP COMMAND 

The CA immediately presents CE, DE status to the channel. 

No-Op Decode 

No-Op 
Latch 

_D_cd_Cm_nd_CI_o_Ck_4 __ -I A F L 

Op-In 

(Nod Prep Busy 

Not Sib 

Status In 

NSC Address Valid 

RC406 

A 

Since this is an ESC 
No Op, 'NSC Address valid' 
is deconditioned to cause 
'(Not) Gate RN Status'. 

CE, DE Par to Assemb 

o o 

(Not) Gat~· 
RN Status 

o o o o o 

RC601 

A 

RC601 

CE 

DE 

CA DECODES A CHANNEL 
COMMAND 

o o 
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TEST I/O 

• Presents initial status of X'OO', or presents any pending 
status with the initial status. 

If NSC status is pending, Test 1/0 initial status is gated 
from the NSC status register. 

LOGlC:REFERENCE: RC601 
NSC Status 
Byte Register 

_(N_o_t_)_pr_e_p_B_U_SY __ ~GA 1----------------------0.-0----11 - _ Gate R N Status 
Status In Lt 

Gate NSC Initial 
Status Gate Status to 

Channel 
I----------------X 

Status In Lt 

Op In 

If NSC status is not pending, Test 1/0 initial status is 
gated from the initial selection status register. 

LOGIC REFERENCE: RC406 

I 
Channel 
Bus In 

0.7 

() ('~\ 
\,,-~) 

t('~1 
'1lJil () o o 

TEST I/O 

• Presents initial status of 

Status Modifier 
Control Unit End 
Busy 

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

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

(Not) Cmnd Reg Bit 5, 

(Not) Cmnd Reg Bit 6 

(Not) Cmnd Reg Bit 7 

(Not) NSC Address 

(Not) OX TlO Ready 

Decode Cmnd 

Clock 4 

(Not) Gate RN Status 

Prep Busy Lt 

Cntrl Unit Busy to Stat Assembler 

o o t'f"'))\ 
~~y 

,1"'''': 
",-,-y 

A 

RC601 

o 

TIO 
CU Busy 

FL 

RC406 

ff'~, 
''<..j/ 

t'~ 
\~J) 

RC601 

A 

RC601 

Status Modifier 

Control Unit End 

Busy 

If"'''';,'''. 

'~,/ 
rf"'~\ 
",tj:' 

TEST I/O 

!r~l\ 

\("Y 
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o o o o o o o o o o 
NSC 

I 

·1@~~@ 

I 

o o o 00 o o o o o 

TEST I/O (PART 2) 
(Not) Prep Busy 

(Not) Init BO Ck 

(Not) Stack Init 

Start I/O Lt 

Status In RC402 

Test I/O Decode 
Clock 3 

A 

(Not) OX TIO Responds Rdy 
A 

(Not) NSC Addr 

'--------------fNt-------' 

The 3705 control program must determine the status to 
return to the channel after determining which subchannel 
address the Test 1/0 was issued to. The 3705 control pro­
gram must execute the following instructions in response 
to the level 3 interrupt. 

Instruction General Register Bits Indication or Function 
Byte a Byte 1 

Input X77' 0000 0000 00001000 Type 1 CA initial selection level 3 interrupt. 

Input X'60' 1000 0000 0000 0000 Normal Initial Selection 

Input X'61' address 0000 0000 byte a = address requesting service 
byte 1 = Test I/O decode 

OutPilt X'63' address status byte a = subchannel address 
byte 1 = status of subchannel 

Output X'62' 00100110 0000 1000 0.2 = ESC final status transfer 
0.5 = Reset Initial Selection 
0.6 = Reset data/status control 
1.4 = ESC Test I/O Status Ready 

o 0 00 

Init Sel L3 Int 

The host CPU program must loop on the Test 110 
command. When the next initial selection sequence occurs, 
the hardware compares the address presented to the adapter 
on the channel 'Bus Out' to the address maintained in the­
initial selection address and command byte register. 

command, the CA resets out of the ESC Test 110 mode 
and handles this sequence as a normal initial selection. 
If this occurs, the 3705 control program does not sense 
a datalstatus level 3 interrupt request resulting from the 
completion of the Test 110. 

If these addresses compare and the subsequent command 
is a Test 110 command, the CA presents the status byte 
loaded by an Output X'63' instruction and then requests a 
datalstatus level 3 interrupt so that the 3705 control pro­
gram can determine that the status was presented. 

If the addresses do not compare during the initial 
selection sequence or if the command is not a Test 1/0 

Between the time the Test 110 is first issued, and the 
time the 3705 control program executes the Output X'62' 
to transfer the status, the CA respondswith a short con­
trol unit busy status (Status Modifier, Control Unit End, 
and Busy) to any in itial selection sequence from the host 
CPU. 

o o o 000 o 00 o 
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ESC 

TEST I/O (PART 3) 

Channel 
Bus Out 

o 

SIO Addr Camp 

Initial selection Address 
and Command Safe Register 

Address Command 

7 

(Not) Init Sel L3 Int 

(Not) Prog Int Req 

(Not) Svc Seltr Rst 

L---------------~N ~--=~----~ 

(Not) Op In 

Start I/O Lt 

Clock 1 

(Not) Cant Unit Busy 

A 

_A_d_d_re_$ __ -I_n_l_t ____ ,~ Gate Address 
To Channel Op-In 

,Enable Intf 

Sample 62 

CCU Outbus Bit 0.2 

A ~----------------X 

I 
Channel 
Bus In 

ESC Status Transfer 

Status Available 

(Not) Test I/O 

DCD Cmnd CI k 4 

Data Svc Reset 

.,:::: Requests data/status 
.. :::@lll level 3 interrupt which 

.;:j:l:!:~:~:!:~: signals status transfer 
.• :::~~:i::::::·:·· complete to 3705 Control 

.::::::::::.... program. 
Init Svc Svc L3 Int 

Fl 

RC403 

ESC Status Transfer 

Start I/O Lt 

Status-In 

Op-In 

Intf Enab 

f('')", 
,I '" ;/ 01",', 

>' 

OX TIO 

Rdy 

FL 

TEST I/O (PART 3) 

Sel Address-Status 

Transfer ESC Status 
Address Byte Byte 

().1~~ ~ll\1'ir , D .. ,~~ f::It.:'t\~I· 
13\'~l' 1 I eV·'': ~ 

f---, ---t--- . ---_ .. - .. -.~ . -- ~-

()II~'" ~ll\,t'r , D .. ,,~ f::It.:ft,,,, 
13 /~l' ~ , eV'it; 4 

Gate lS 2 thru Assemb>2 0 I 
~~~---------------------------------X 

Gate Data Byte 2 I 
To Channel 1------------------ X 

I 
Channel 
Bus In 

7 
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INBOUND DATA TRANSFERS 

I nbound data transfers result from commands that require 
the passing of data from the host CPU to 3705 storage. 

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

CA REQUESTS AN INITIAL SELECTION 
LEVEL 3 INTERRUPT 

,(Not,) Prep Busy 

(Not) Init BO Ck 

(Not) Stack Init 

Start I/O Lt 

Status In 

Clock 3 

(Not) No-Op Decode 

T est I/O Decode 

OX TIO Rspns Rdy 

NSC Adr Valid OR 

A 

&2.&& 

o 

A 

00 

Init Sel 
St 

o o o o o o 0 o 0 o 

CONTROL PROGRAM RESPONDS TO THE INTERRUPT 

The 3705 control program responds to the initial selection 
level 3 interrupt with the following sequence of instructions. 

o 

Instruction General Register Bits Indication Or Function 
Byte 0 Byte 1 

o 

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

Input X'60' 1000 0000 00000000 Normal initial selection * 
Input X'61' Address Command Byte 0 = subchannel address 

Byte 1 = command 

Output X'63' Address 00000000 Byte 0 = address 
Byte 1 = all zeros 

OutPillt X'62' 01000110 00000000 0.1 = inbound data transfer 
0.5 = reset initial selection 
0.6 = reset data/status control 

00 o o 

Init Sel L31nt 
1.6~1.7 = 0 to request 4 bytes transferred in 

FL 

RC402 

Sample 62 

CCU Outbus Bit 0.1 

* U other bits ,are on durin{ij thi s input, the 3705 control program must 
take a ppropri a I:e action to service the condition indicated by the hit. 

The Output X'62' instruction initiates a channel service 
cyde to transfer the data from the host CPU to the CA 
local store. 

Inbound 
Xfer Outbound Xfer 

Inbound Xfer 

ESC Status Xfer 

NSC Final Status Xfer 

NSC CE Status 

Svc Stop or Disc or Sup Stat Stk 

Svc Seltv Rst 

Diag CCU or Chnl Reset 

CCU BO CK 

Service In Lt 

Compare 

Clock 4 

OR r-----, Initiate 

(Not) Rst Op I nor (Not) Status In Lt 

(Notl I nhibit Request for SVC 

(Not) OX TIO Rspns Rdy 

(Not) Sample 62 

Initial Srvce 

(Not) Address Out 

Op Out 

CA Enabled 

(Not) Op In 

(Not) Inhibit Request In 

A 

RC202 

Request In Tag 
to CHIF 

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

INBOUND DATA TRANSFERS 

o 0 
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INBOUND DATA TRANSFER (PART 2) 

CA AND CHANNEL TRANSFER DATA 

1 
After trapping select out, the CA identifies itself to the channel. 
Refer to page 8-320 for an explanation of 'request in' to the 
channel. 

Address fn Gate LS through 
Assemb, 1 

(Not) Start I/O Lt A 

RC502 

Select Address 
and Status 

OR 1--------1 Transfer 
Address Byte 

c:SC ~tp.tt!:; 
rc'f1:~ 

D~,p' ~UffP.i : D:;r~ eH~r~( 
!3VtP -. : g'i('! "! 

RC106 - ..... -. _._._-+.- ........ -.. _ ..... - .-

::)<11::' fi'.!f1'~r : rJcftCi 5·...:ifCt!" 
::S'fr~ :3 1 ~'yt~ 4 

Op In 

Enable Interface A 

o I 
L--------------x 

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

RC706 I 
Channel 
Bus In 

2 
The channel tag clock operates each time the channel 

and the CA start a data transfer. The ciock synchronizes the 
CA and the channel to handle the data transfer. 

Command 0 

Op In 

Service Out 

(Not) Op In 

CA Trap Select Out Latch 

CA50 NS Clock 
RC201 

#')" (""', ,t:"~\ !f"" (, I'i (':1 c'l 1, I I,) 

.~J/ " JY ' .. ./ '. p' 

RC201 

tt"i\ ~"'l) 'f,e"", 
I II~ 1 

'\Y' ""- .. ',; ""-..;V 

Clock 
3Time 

FF 

RC201 

(~, l""''', 
' .. ;/ 

RC201 

c("), 
\1 ,I 

\( 

7 

RC201 

fJ 

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

(Not) Sample 63 

(Not) Sample 64 OR 

(Not) Sample 65 

Channel Bus In 

I 

INBOUND DATA TRANSFER 
(PART 2) 

I 
x-----

I 
X 

(Not) Gate Outbus thru Assemb 
Inbound Transfer RC502 
Clock 2 

A 
Increment Counter 

(Count 0 or 2) 
RC502 

RC502 
(Count 0) B Set Data 1 and 2 

Count 2 
OR 

Sel Data 3 and 4 

Reset 
Tags 

Reset Status In and Serv In 

FF 

RC201 

o 
II 

o 

(Count 1 or 3) 

I 
rr:il1:;r~( 

J'''\dJ!'~~~ G'rl~ 

Data Buffer 
Byte 1 

Data Buffer 
Byte 3 

7 0 I 7 

[:}r: 
~f~CI..i$ S'ir~ 

Data Buffer 
Byte 2 

Data Buffer 
Byte 4 

Write 
into LS 1 

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

(Count 3) Sel Data 3 and 4 
OR ~------------------------~ 

Loads byte 1 into Data 
Buffer Byte 1 

Loads byte 3 into Data 
Buffer Byte 3 a 

Loads byte 2 into Data 
Buffer Byte 2 

Loads byte 4 into Data 
Buffer Byte 4 

!f~ 
"'-.. .. y. 
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INBOUND DATA TRANSFER (PART 3) 
CA AND CHANNEL TRANSFER DATA (CONTINUED) 

38 
Service Out 

Service In 

Clock 3 

A 

RC203 

CCU Outbus bit 1.7 

Sample 62 

T3 Time 

CCU Outbus bit 1.6 

Increment Counter 

RC404 

(Byte Count 1) 

PH 

RC404 
Reset 
Cntr 

Fl 

RC404 (Byte Count 2) 

PH 

RC404 

4 
When the count of the bytes transferred equals 

the count specified by the Output X'62' instruction, 
the CA requests a level 3 data/status interrupt by 
resetting the initiate service FL. 

Service In It 

Clock 4 
A 

Compare 

Outbound Transfer 

Inbound Transfer 

ESC Status 

NSC CE Status 

NSC Final Status 

Int 
SVC 

FL 

RC403 

(Not) Init SVC It 

OR t-----------' 

RC403 

N 

Count 4 

FF 

RC404 

SVC l3 Int 

o o 

Count 1 
5 

Count 2 

Count 4 

Compare 

o o o o o 000 o 000 o 000 

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

Instruction 

Input x'n' 
Input X'62' 

Input X'63' 

Input X'64' 

InputX'65' 

Output X'62' 

General Register Bits Indication or Function 

Byte 0 ==~B~y~te~l==~~==================================~ 
00000000 0001 0000 Type 1 CA data/status level 3 interrupt. 
01000*00 ~O~O~O~O-O~X~X~X~~~O~.l-=--in-b-o-u-n-d-d-a-ta--tr-a-n-sf-e-r--------------~ 

Address 0000 0000 

Data byte Data byte 

Data byte Data byte 

0100 0010 0000 OOXX 

"0.5 if on indicates a channel stop condition, 
and the control program should end the 
channel command. 

1.5-1.7 = the number of bytes transferred. 

Bvte a = subchannel address 
Byte 1 = all zeros 

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

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

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

(Note 2) 

Notes: 1. Execution of Input X'64' and X'65' depends 
upon how many data bytes are requested. 

2. This bit pattern is valid only if the CA is to 
continue the data transfer. If the transfer is 
to end, see 8-280. 

INBOUND DATA TRANSFER 
(PART 3) 8-270 
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ENDING AN INBOUND TRANSFER 

When the host CPU has transferred all the inbound data, 
a channel stop sequence is initiated. When the 3705 con­
trol program executes the Input X'62' instruction in 
response to the data/status level 3 interrupt, bit 0.5 is 
transferred to the CCU general register so that the 3705 
control program can take appropriate action to end the 
command. The channel stop sequence initiates a Type 1 
CA data/status level 3 interrupt. 

Svc Seltv Rst 

Svc Stop or Disconnect or Sup Stat Stk 

CCU BO Ck 

Diag CCU or Chan Reset 

Servi ce In Lt 

Compare 

Clock 4 

Allow Svc L3 
A 

Status In Lt 

Outbound Xfer (latched CCU outbus bit 0.0) 

Inbound Xfer (latched CCU outbus bit 0.1) 

Status Available 

OR 

RC403 

CCU Outbus Bit 1.0 

Sample Output 62 

Data Svc Rst 

Chan Bus Out (1-7) 

(Not) Chnl Bus Out Parity Er Unclk A 

Chan Bus Out (0·7) 2260 ETX Decode 

CCU Output Bit 1.2 

Sample Output 62 

Data Svc Rst 

(""'" 
(, ' 

,(P'", 
I" ! 

1"")-
"- " 

2260 ETX 
Lt 

FL 

RC504 

n \ ---,,/ !' \' " 

,j 

(03) 

((~~i ,.(~\ 
\' I 

'" V 
, 

,-,/ 

Init Svc 

FL 

RC403 

Char Decode 

ESC Mode Enab 

Incr Cntr Enbnd Xfer Clk 2 

RC504 

~"'~ ('1l f", rr'1\ ('), 
( I 

'. 
\ ;/ 'C_ '<,,,,/ 

Svc L3 Int 

Chan Stop From 
Char Decode 

Command Out 

Service In Lt 

Op In and Not SID 

Clock 2 

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

Instruction General Register Bits 
Byte a Byte 1 

Indication or Function 

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

Input X'63' Address 0000 0000 Byte a = address the channel adapter was serving 
when channel stop occurred. 

Input X'62' 0100 0100 0000 OXXX 0.1 = inbound transfer 

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

When the channel adapter is in ESC mode, the 
channel adapter hardware (1) monitors the channel 
bus out for a circle B character (X'3D' or 'BD') if 
the 'circle B' latch is set, or (2) monitors the chan· 

0.5 = service stop or disconnect 
1.5-1 .7 = transferred byte count. 

nel bus out for a 2260 ETX character (X'03') if the 
'2260 ETX' latch is set. When either character is 
decoded, a channel stop is initiated as described above. 
The 'circle B' and '2260 ETC' latches are set by the 
3705 control program to maintain compatibility with 
the IBM 2703. 

Svc Stop 

ENDING AN INBOUND DATA 
TRANSFER 

Or Dis 
r--------------rA~~F7L~--------------~ 

Svc Stop or Disconnect 
or Sup Stat Stk 

A 
OR 

RC205 

{Not} Init Intt Disc 

(Not) Address Out 

Data Svc Rst 

Suppressible Stat Stk 

RC205 

0) rf"lJ (11 f~' ("\, ()\ ()~ (f)-, I~ ~'''', r,f"\ t"'l Iff-),. l~)\ ((.~\ {l l("'lJ 
' , \ I 

~~jC' \ll 7' ~f __ )vI \~"j ,"~JI ,'\....>", "4../ ''',-,,/ '<i... "/ ",,_/' 't"J! \....../ \\... .. Y "',-)/ ,""",-" 
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ENDING AN INBOUND TRANSFER (PART 2) 

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

Instruction General Register Bits 
Byte 0 Byte 1 

Output X'63' Address 0000 0000 

Output X'66' 0000 0000 0000 1100 

Output X '62' 0000 1000 0000 0000 

Indication or Function 

byte a = subchannel address 

1 .0 = Attention 
1.1 = Status Modifier 
1.2 = a 
1.3 = 0 
1.4 = Channel End* 
1.5 = Device End* 
1.6 = Unit Check 
1.7 = Unit Exception 

0.4 = Set NSC Final Status Transfer 

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

(Not) CCU BO Ck 

(Not) Diag CCU or Chan. Rst 

(Not) Svc Stp or Disc or Sup Stat Stk 

(Not) Svc Seltv Rst 

(Not) Service In Lt 

(Not) Compare 

(Nod Clock 4 

(Not) Status In It 
----------------~ OR 
(Nod Allow Svc Level 3 

CCU Outbus Bit 0.4 

Sample 62 A 

A 

NSC 
Final 
Status 
Xfer 

Init 
SVC 

FL 

Y4L2 

RC403 

Initiate Svc Cycle 

See Field Engineering Handbook Systeml360 
General Section, Z22-2851, for the tag sequence 
initiated in response to 'Request In' from a control unit. 

o o o 0000000 o 0.0 0 o 000 

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

Instruction General Register Bits 
Byte a Byte 1 

Output K'63' Address 0000 1100 

Output X'62' 0010 0000 00000000 

Indication or Function 

Byte a = ESC address 
1 .4 = Channel End * 
1.5 = Device End * 
0.2 = ESC status transfer 

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

Sample 62 

CCU Outbus Bit 0.2 A 

ESC 
Status 
Xfer 

FL 

Outbound Xfer 

Inbound Xfer 

ESC Status Xfer 

NSC Final Status Xfer 

NSC CE Status 

Svc Stop or Disc or Sup Stat Stk 

Svc Sel tv R st 

Diag CCU or Chnl Reset 

CCU BO CK 

Service In Lt 

_C_o_m....:p_a_r...:..e ______ -I A 

Clock 4 

OR t-------, 

OR 

Initiate 
Service 

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

(Not) Inhibit Request for SVC 

(Not) OX TIO Rspns Rdy 

(Not) Sample 62 

Initial Srvce 

(Not) Address Out 

Op Out 

See page 8-301 service status sequence for 
the tag sequence initiated in response to 'request in! 

CA Enabled 

(Not) Op In 

(Not) Inhibit Request In 

A 

RC202 

Request In Tag 
to CHIF 

ENDING AN INBOUND DATA 
TRANSFER (PART 2) 8-290 
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ENDING AN INBOUND TRANSFER (PART 3) 

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

Address In 

(Not) Start 10 A 
Gte LS through Assemb 1 
r-----~----------~~OR 

Select Addr and Status Transfer 
Address Byte 

£:-;C5'tC:l'!~ 
8ytp 

1---------4 ... - - ~ - _ .. _-

RC502 

Op-In 

Enable I ntt A 

Gate NSC/lnit Stat Drive 

D:;r:. 8'!ft~( • r'at& S'..iffc:~ 
B'lr'! 1 I B't't::: 2 

.---- -----1- ....... -- _ .... -
iJatd 8urftlr : iJf!t~ rrt.tff~i 
BytE' ::c : e~t~ 4 

RC106 

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

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

Gate Status to Channel 
o 

I 
Channel 
Bus In 

I r-------------------X 
7 

RC706 I 

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

tr'lI ,y 1~·" ( , i 
'c 

If)! 
\~"j' \\-

ENDING AN INBOUND DATA 
TRANSFER (PART 3) 

ESC ~!i!i!!!!i!i!!!!!!!!!!!i!!f!!!!!!!!!ii!!!!!!!!!i!!!!!!!!!i!!!!!I!!!!!!!!!!!!!!iiii!i~!!!!!!!i!!!!!!!i!!!!!!!i!!i!i!!!~!!!!i!!!!!!!!!!!!!!!!!!iIII~i!!!I!!i!!!!!!!!!i!!!!!!!!!!!;!!!!!!i!!!!!!!!!!!!'!I!!!!!!!!!!!!!!!!liiii!!!!!!! 

The C;:\ identifies itself to the channel and transfers the 
final status byte to the channel'Bus In', 

Sel Addr and Status 

Transfer I 
Address Byte 

ESC Status 
Byte 

Del? ~iJHe; : D:;r:. 8l'fi~( 
8ylP. I : B'fro:: '2 

, RC106 -' -- -- _. - - - ---j . ...,.--- -- ~ 
i)c:Jtd 5~rfd~ : OP.t~ ~~tfp:--

Address In Lt 
Gte LS thru Assemb 1 

RC502 

Enable Intf 

Op In A RC706 

(Not) Start I/O Lt 

ESC Status Transfer 
A Gte LS Thru Assemb 2 

Status In Lt 

RC502 

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

~.(''''''' ("~~ , \ 
"'l.. 51 

:{''''h, 
\.,. 

'
4. """ 
{'ti \ 
"..- .. / 

~vtd 3 : 8~te 4 

0 I 7 0 I 7 

Gate Data 
X X 

Byte 1 I I to Channel 
X X 

I 
I I 

Channel 
Bus In 

Gate Data 
Byte 2 
to Channel 

A 

1r(1)\ 
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ENDING SEQUENCE WHEN SERVICE STATUS IS STACKED SERVICE STATUS I STACKED SEQUENCE 

~ ~I 
Start Data 
Transfer 

I~ 

SERVICE STATUS 
SEQUENCE 

If the channel is unable to immediately handle status 
from the CA that causes a CPU interruption, the channel 
responds to 'status in' with 'command out' (stack status) 
and raises 'suppress out'. Once status is presented to 
the channel and stacked, it becomes ~uppressible status. 
The CA must not present the suppressible status to the 
channel until the channel drops 'suppress out' to indicate 
it can handle the status. 

When the CA is in NSC mode, the CA hardware inhibits 
irequest in' until 'suppress out' falls and then presents 
i;'~ suppressible status., 0 

When the CA is in ESC mode, the CA hardware cannot 
be tied up waiting for 'suppress out' to fall. Data transfers 
must be allowed to continue for the lines not presenting 
suppressible ESC status. The fact that 'suppress out' is 

Reques tin 

Select 0 ut 

Op In 

Add res 5 In 

Comma nd Out 

Status In 

Service Out 

Suppre 5S Out 

tatus Pulse Stack S 

Service Status Stacked F L 

..... 1\ -
• ) 

- ) ---
--- \\ 

- i\ 
Inbound 

up does not prevent the channel from servicing data trans­
fers---just suppressible status transfers. The 3705 control 
program determines when 'suppress oyt' drops and then 
presents the suppressible status from the stack status 
queue. 

(ESC Status Xfer) 
Status In 
&Clk4 ~I (ESC Status Xfer) (ESC Status Xfer) 

See page 8-302 for "the description of the CA operation 
associated with this sequence chart. 

Initiate Service FL 

Bid Lev el 3 Interrupt 

::~ Suppre ssible Status FL 

;tl SUppre 
55 Out Monitor FL 

For ESC Mode OnIY.~ ::::: S5 Out Interrupt FL 

ssible Status Stacked 

_o_u_tb_o_u_n_d_X_f_e_r ________ ~~ 

Inbound Xfer 

ESC Status Xfer 

3 

----------------1 OR 1----. 
Suppressible NSC Final Status Xfer 

Suppressible Status 
Status Stacked NSC CE Status 

C~C~u~0~u~tb~u~s~B~i~t~1~.3~~~r_~--l_----~~~~~--~--lr_:~_,~._--------____ ~~ ~ 
A FL Allow Set Sup FL OR Svc Stop or Disc or Sup Stat Stk ~ 

Sample Output 62 Stat Stk Lt A 

'--- Suppress Out 
Data Svc Rst 

(7)--- RC204 

T Requ," In T,. to CHIF ~ 
lNot) Tr~ Sel Out A I--
T1 Time 

----~-------;~ 

Data Svc Rst 

RC204 

Svc Stop or Disc 
Svc Seltv Rst 

Diag CCU or Chnl Reset 

CCU BO CK 

_S_erv __ ic_e_l_n_L_t __ ~---

Compare 
--~--------~ ,A r----
Clock 4 

"'--~H3 (Not) Inhibit 
Suppress Out r- OR N Request In 2 

~-----~---------~ A 
" NSC Stack 

Allow Svc L3 
A I--

Status In Lt 
Suppress Out --

OR~ 

A 

Sample 62 

--
La 

.-
.0 If .e.G .E) 

- --l 
• • 

} 
I j • I 
I 

~ CA available for-.I 
data transfer or 

\ \ 
I~ ~I 

CA available for 
data tranfers or 
non-suppressible 
status 

non-suppressible 
status 

Initiate 
Service 

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

'--- (Not) Inhibit Request for Svc 

I-- (Not) OX TIORspns Rdy 

RC403 (Not) Sample 62 

(Not) Address Out 

OpOut 

CA Enabled 

(Not) Op In 

2 
(Not) Inhibit Request In 

(Not) Initiate Svc r--

~ 
Svc L3 Int 

A 

3 
'---

Init Sel L3 Int 

Pgm or Supp Out Int 

Suppress Out 
Monitor 

(Not) Suppress Out r-T~:-:--,_------------------------~S~u~pp~O~u.!.t ~ln~t~ __ --1 LG Interrupt 

N~~ 

(Not) Input 62 A FL _A_I_IO_w_p....;g;...m_ln_t ___ """,,1 OR 1---------------------1 
CCU Outbus Bit 1.0 

FL 

Sample 67 A 

A 

RC202 

OR 

RC407 

~I 

Status In 
&Clk 4 

.G 

Request In Tag 
to CHIF 

Bit Level 3 
Interrupt 

Sample Output 62 ENDING SEQUENCE STATUS STACKED 

RC602 RC602 

8-301 
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ENDING SEQUENCE WHEN SERVICE STATUS IS STACKED (PART 2) 

The general sequence of events that occur in the channel interface, the CA, and the 3705 control program 
for ESC mode is shown in the sequence chart on page 8-301. 

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

o 
General Register Bits 

Instruction Byte a Byte 1 Indication or Function 

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

Input X'62' 0010 0000 0011 0000 0.2 = ESC status transfer 
1.2 = Suppress out 
1.3 = Service status stacked 

Output X'62' 0000 0010 0000 0000 0.2 = 0 to reset ESC status transfer (inhibits a 
continuous bid level 3 interrupt) 

0.6 = Data service reset (resets service status 
stacked) 

Output X'67' 0000 0000 1000 0000 1.0 = Set suppress out monitor 

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

General Register Bits 
Instruction Byte a Byte 1 Indication or Function 

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

Input X'62' 0000 0010 0000 0000 0.6 = Suppress out monitor 

Output X'62' 0010 0000 0001 0000 0.2 "" 1 to set ESC status transfer 
1.3 = Set suppressible status 
Reset suppress out monitor 

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

r{~l ~" ("} ,(1\ nl, 0\ 0" rf' "n"" ""', I{""" ,n" 
• '''_J/ 'J) \ 

'''-. .Iv ~J/ '4, '\l. ,,;/ \,,,".~/ I\J ''., 1,'/ ''c ."/ iJI 

1""')1 rn\ 
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ENDING SEQUENCE STACKED STATUS (PART 2) 

General Register Bits 
Instruction Byte a Byte 1 Indication or Function 

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

Input X'62' 00100000 0011 0000 0.2 = ESC status transfer 
1.2 = Suppress out 
1.3 = Suppressible status stacked 

Output X'62' 0000 0010 0000 0000 0.2 = a to reset ESC status transfer (inhibits a 
continuous bit level 3 interrupt) 

0,6 = Data service reset 
(resets suppressible status) 
(resets suppressible status stacked) 

,I 
Output X'67' 0000 0000 1000 0000 1.0 = Set suppress out monitor 

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

General Register Bits, 
Instruction Byte 0 Byte 1 Indication or Function 

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

Input X'62' 0000 0010 0000 0000 0.6 = Suppress out monitor 

Output X'62' 0010 0010 0001 0000 0.2 = 1 to set ESC status transfer 
0.6 = Data service reset 
1.3 = Set suppressible status 
Reset suppress out monitor 

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

General Register Bits 
Instruction Byte 0 Byte 1 Indication or Function 

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

Input X'62' 0010 0000 0000 0000 0.2 = ESC status transfer 

Output X'62' 0000 0010 0000 0000 0.2 = a to reset ESC status transfer (inhibits a 
continuous bid level 3 interrupt) 

0.6 = Data service reset 
(resets suppressible status) 

f'~1 (r~\ 0) C:l ("" !'f~ \01 0 {li 10' \~/"MIt~~ \0 I. , I' , i ,\ , P \'-, \ ~>jI> '~\- 'lY' 'Y \1 I \ / ,t>! ~J 0 (~ 
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OUTBOUND DATA TRANSFERS 

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

CA DECODES THE COMMAND AND 
REQUESTS AN INTERRUPT 

(Not) Prep Busy 

(Not) Int BO Ck 

(Not) Stack Int 

Start I/O Lt 

Status In 

Clock 3 

(Not) No-Op Decode 

OX TIO Rspns Rdy 

NSC Adr Valid 

TIO I/O Decode 

A 

Init Sel 
St 

FL 

RC402 

Init Sel L31nt 

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

Instruction General Register Bits Indication or Function 
Byte 0 Byte 1 

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

Input X'5O' 10000000 00000000 Normal initial selection (Note 1) 

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

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

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

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

Output X'62' 10000110 00000000 0.0 = outbound data transfer 
0.5 = reset initial selection 
0.6 = reset data/status control 
1.6-1.7 = 0 to transfer four bytes (Note 2} 

Notes: 1. Other bits may be transferred to the CCU during this input. If 
other bits are on, the 3705 control program must take action 
differently from the normal initial selection. 

2. From one to four bytes of data may be transferred to the 
channel. If less than four are to be transferred, t11e Output X'64' 
and X'65' vary accordingly. 

000 

OUTBOUND DATA 
TRANSFERS 8-310 
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OUTBOUND DATA TRANSFERS (PART 2) 

CA AND CHANNEL TRANSFER DATA 

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

Sample 62 

CCU Outbus Bit 0.0 

Outbound 
Xfer Outbound Xfer 

Inbound Xfer 

ESC Status Xfer 

NSC Final Status Xfer 

NSC CE Status 

OR 1-----. Initiate 
Service 

(Not) Sample 62 

(Not) Init Sel L31nt 

(Not) OX TIO Rdy 

Svc Stop or Disc or Sup Stat Stk 

Svc Selty Rst 

Diag CCU or Chnl Reset 

CCU BO CK 

Service In Lt 

Compare 

Clock 4 

Status In Lt 

Initiate Service Cycle 
A 

Allow Trap Sel Out and Either Intt Enabled and Not Hd Stp 

(Not) Address Out 

(Not) Op In 
A 

FL 

RC403 

Request In 
to CHIF 

(Not) Inhibit Request In 

(0, (f"'l 
"L/ 

OpOut 

I~f"",; 

'" " 

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

Initiate Svc Cycle 

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

Command Out 

Op In 

Service Out OR 

(NOt) Op In 

CA Trap Select Out Status 

Clock 
1 Time 

FF 

I 
RC201 RC201 

CA 50 NS Clock 

en 
'~ 

FL 

RC201 

RC201 

Clock 
4 Time 

FF 

RC201 

r\r, , 
I 

~~J/ 

OUTBOUND DATA 
TRANSFERS (PART 21 

Reset 
Tags 

FF 

RC201 RC201 

If"'" , I 
''''-y' 

8-320 

Reset Status In 
and Serv In 
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Outbound Data Transfers (Part 3) 
CA and Channel Transfer Data (Continued) 

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

(Not) Start I/O 
Select Addr and Status 

Address In A 

(Count 0) 

(Count 2) 

Outbound Transfer 

Op-In 

Interface Enable 

(Not) Address In 

(Count 1) 

(Count 3) 

Service':Out "". 

Service'ln' \ [JI--':-:"':'==~';:':":"'::':".....;...j 
Clock.3 

CCU Outbus Bit.).7 . 

Sample Output 62 

Reset 
Cntr 

Gte LS Thru 
Drvr Asem 1 

A 

Transfer Address 
Byte 

Data Buffer 
Byte 1 

Data Buffer 
Byte 3 

a I 
x 

I 
X 

I 

7 

I 

a 

i::SC Sr:;fl.iS 
eytCl 

Data Buffer 
Byte 2 

Data Buffer 
Byte 4 

I 
x 

I 
X 

I 
Gate Data Channel 
Byte 1 to Bus In 
Channel 

Gte LS Thru Drvr Assem 2 

Gate Data Byte 2 to Channel 

7 

t-----.... ------INt----------.:..+--------I 

T3 Time 

CCW Outbus Bit 1 .6 
RC404 

(Byte Count 2) 

RC404 

Count 1 

Count 2 

Count 4 

A 
Compare 

CA AND CCU TRANSFER DATA 

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

Service In Lt 

Clock 4 

Compare 
A 

Init 
Svc 

FF 
(Not) Initiate Svc Lt 

Outbound Transfer RC403 

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

Instruction General Register Bits 
Byte 0 Byte 1 

Input x'n' 0000 0000 00010000 

Input X'62' 10000000 00000100 

Output X'64' Data byte Data byte 

Output X'65' Data byte Data byte 

Output X'62' 10000010 00000000 

Svc L3 Int 

Indication or Function 

Type 1 CA data status level 3 interrupt 

0.0 = outbound data transfer 
1.5 = number of bytes transferred in (four 

indicated by bit 1.5) 

Byte 0 = data byte 1 
Byte 1 = data byte 2 

Byte 0 = data byte 3 
Byte 1 = data byte 4 

0.0 = outbound data transfer 
0.6 = reset data service condition 
1.6 and 1.7 off indicate transfer in four bytes. 

000 

OUTBOUND DATA 
TRANSFERS (PART 3) 8-330 
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ENDING AN OUTBOUND TRANSFER 

Outbound data transfers can be ended either by the host 
CPU or the 3705 control program. The host CPU ends 
the transfer by initiating a channel stop sequence or with 
a Halt I/O. The 3705 control program ends the transfer 
by initiating a status transfer rather than a data tran~fer. 

Note: There are some differences in the NSC and ESC 
status presentation. Where differences exist, NSC 
information appears on the left, and ESC informa­
tion appears on the right of the page. 

CHANNEL INITIATES A CHANNEL STOP 

When the host CPU has transferred all the data it has to 
transfer with the active command, it begins a channel 
stop sequence to signal the 3705. 

Outbound Xfer 

Inbound Xfer 

ESC Status Xfer 

NSC Final Status Xfer 

NSC CE Status 

Svc Stop or Disc or Sup Stat Stk 

Svc Seltv Rst 

DiagCCU or Chnl Reset 

CCU BO CK 

Service In Lt 

Compare 
----'------i A 
Clock 4 

Status In Lt 

.,'1""'\ i('~ l{'-,) 1c-",~, 

y' ~ p ~ iY 

I,.i~. jI~' tJr~"!, 

(Not) Initiate 

Svc L3 Int 

Init Sel L31nt 

Bit Level 3 
Interrupt 

------lOR 1-----­
Pgm or Supp Out Int 

RC407 

d'·'''''\" .'~' .. ~~. t'''-'''~h ,~ 4'~ 
, 
'. ---' "---

/:.!-J 

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

,~' 

Instruction General Register Bits Indication or Function 
Byte a Byte 1 

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

Input X'62' 1000 0100 0000 OXXX 0.0 = Outbound transfer 
0.5 = Channel Stop or Intf disconnect 
1.5-1.7 = Number of bytes transferred 

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

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

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

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

/I!'~ ,~ftDli;l'.'\1 , , . .!""l' r ''''''''' ."n r"",· .,("""" 
r 

'''l. ;/ "-- T ''"-.P- ',- / 

f t J, 
r· """, 

"- ,./ 

ENDING AN OUTBOUND 
DATA TRANSFER 

r ... · , 
" 

ir~) '. 
,'-. .---" "- 'l "--,.;-/ 
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ENDING AN OUTBOUND TRANSFER (PART 2) 

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

Instruction General Register Bits 
Byte 0 Byte 1 

Indication or Function 

o o o 

Output X'63' address 00000000 Byte 0 - Subchannel address whose status 
is being presented. (Note 1 ) 

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

Output X '62' 00001000 0000 0000 0.4 = Set NSC final status transfer. 

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

Address In 

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

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

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

address Byte 
~SG S1'~\~i;: 
~~"i:q 

1--,.------......... --._-- - - - ._- - _.,,-
RC502 

o 

Do1:.:l H~.·~t~1 
8)'l.!i! ~ 

I : ~,,'t~ :' ._-,-----_._-----
[~"i:~ E:~tf!-t; : i)i;'l\~ ~!Ifi~f 
l3~te3 I H;/~q .; 

I 7 

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

o 

I Gate Data Byte 1 

~to~C~h~a~n~n~e~I-----------X 
NSC Status 
Byte Register 

Opln 

Enable Interface A 
RC706 

....... :.:.:::~::~~ Gate Stat us to ....... ,.,,::.::::::~ Channel 

Gate Status To Channel 
Gte NSC/lnit Status to Chnl 

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

'g. 

o I 
X 

Channel Bus In 

0, 

7 

o o o o o o o o o o o o o o o 

··ESC~ 

I :~r~~~~~;~r~;:.:~r:~ ~i~:~~:~~~~:~~~~~~~neL 
Instruction General Register Bits Indication or Function 

Byte 0 Byte 1 

Output X'63' address 00001100 Byte 0 = subchannel address to which the 
status is to be presented. 

1.0 = Attention 
1.1 = Status Modifier 
1.2 = Control Unit End 
1.3 = Busy 
1.4 = Channel End (See Note) 
1.5 = Device End (See Note) 
1.6 = Unit Check 
1.7 = Unit Exception 

Output X'62' 00100000 00000000 0.2 = ESC status transfer I Note L~1~?~';,;;~;;:";~:~:::n '3er:~~~~ W !~~e~':;~~~~o~~~:'" 

I 
Sel Addr and Status 

I 
I 
I 

Transfer 
Address Byte 

D~"~& ~ 'JNtif 
el,t~ .; 
Data Buffer 
Byte 3 

Address I n Lt 
Gte LS Thru I o Drvr Assem 1 

~~~--+-~a---------G--at-e-D--at-a----IX 

RC502 Byte 1 
To Channel 

I------X 
Enable Intf 

Op In A 

(Not) Start I/O Lt 

ESC Status Transfer 

Status In Lt 

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

I 
RC706 I 

To Channel Bus In 

Gte LS Thru Drvr Assem 2 

7 0 

ESC Status 
Byte 

Data Buffer 
Byte 2 

Data Buffer 
Byte 4 

I 7 

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

I 

Gate Data 
Byte 2 
To Channel 

ENDING AN OUTBOUND 
DATA TRANSFER (PART 2) 

o o 

8-350 



,1')1 
If ,! 

~ f 

CA ERROR INTERRUPTS 

The type I channel adapter requests a level 1 interrupt 
Whenever: 

• A channel 'Bus-In' check occurs. 

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

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

• An in/out instruction accept check occurs. 

An in/out instruction accept check (invalid I/O op) occurs 
if the control program executes an I nput or Output X'60' 
X'61', X'62', X'63', X'64', X'65', or X'66' instruction 
while the CA is actively handling any data or status trans­
fer sequence. When the control program responds to the 
level 1 interrupt with an Input X'67', bit 1.1 is transferred 
to the CCU. 

• A 'CCU Outbus' check occurs. 

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

• A local store check occurs. 

Bad parity being gated from the local store registers 
causes a level 1 interrupt request. Bit 1.3 is returned 
to the CCU from the error condition register when 
the control program executes an Input X'67' instruc­
tion in response t6 the interrupt. 

0.···.1 
"'.y 

Interface Enabled and Op In 

(Not) Halt I/O 

Channel Bus In Parity Error 

(Not) Prep Busy 

Check Bus In Parity Cond A 
A 

Check Bus In Parity Cond B 

10 Operation 

Initiate Service Cycle 

Req Enab I ntf 
A 

(Not) Decode 67 

Type 1 CA Decode 

Sample Output Data 

(Byte 0 or Byte 1 Parity Err) 

Gate Local Store on Inbus 

T3 Time 
A 

(Local Store 0 or 1 Par Err Unclk) 

(Clock 2 and 50 Nsec Clock) 
A 

(Gate LS Thru Drvr Assmb 1 or 2) 

o 

Cnl Bus 
In Err 

FL 

Inval 
lOOP 

RC505 

CCU 
BOCK 

RC505 

LS Parity 
CK 

FL 

RC505 

Chan Bus In Error to Error Det 

CA L 1 Interrupt Req OR ~':--__________ ...J 

o o (} o 

CA ERROR INTERRUPTS 8-360 

Bid Lvi 1 Interrupt 

RA102 

0"'" 
, / 0.1' 

, ' o () o o o o 
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0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

CA TIMING 

--
--.. 50 ns ~ 

A Time 

E Time t 

B Time 

CCU timings 
F Time riot used in 

CA 
C Time 

CDTim e 

DTime 

ut Data on I nbus Gate Inp 
(RA012 ) \ 

Output Data (RA012)_ 

t Test Points on I nbus 

Sample 

Gate 1 s 
(RA01 2) 

d Test Point on I nbus Gate 2n 
(RA012 ) 

T2 or T 3 Time (RA013) 

T3 or T o Time (RA013) 

TO Time (RA103) -. __ CA 

'h: timing 
T1 Time (RA 103) J~\ pulses 

CCU timed 
:,:. gates u5ed 

: 

• bylCA 

I 
CCU 

p:. timing 

pulses 
toCA 

1.2 I-lS .. 

--

. 

T2Time(RA103) ~~~~~:t:~oped ---+--~! .... ~--~---t--~I""~--~---r--~I""~--+----r--~I .... ~--~---t--~""'''"~--4---~--~I"~~--+---~--~~""~--4---~---~""~--+---~--~!""~--4---~~~! .... ~--4---~ 
::!:~::r' CC U 

T3Time (RA103)~:,::· ___ P_u_ls_e_s ______ +-__ ~ __ ~! .... ~ __ ~ __ ~ ____ I .. ~ __ ~ ____ ~ __ ~I .... ____ ~ __ ~ __ ~I""L-__ ~ __ ~ ____ I"~ __ -J ____ ~ __ .I.· .. ____ -L __ -L __ ~I .... L-__ L_ __ ~ ____ .. ~ __ ~ __ ~~ __ .! .... __ ~~ __ ~ __ ~I .. ~L_ __ L 

I I I I 

Clock 1 (RC201) 
(note 1) 

Clock 2 (RC201) (note 1) 

Clock 3 (RC201) (note 1) 

Clock4 (RC201) (note 1) 

Reset Op In (R C201 ) (note 1) 

Reset Tags (RC201) (note 1) 

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

CA TIMING -

0 0 

8-370 



CHANNEL INTERFACE SEQUENCES 

INITIAL SELECTION SEQUENCE 

Request In 

Select 0 ut 

~a~ 
Address Out 

I I 
I I 
I I 

Operati anal In 
I bl+---.t 

Address In , 

~c-+: 
Comma nd Out 

I I 
l--+t d j.-

In I Status 

i I 
) 

I I In . Service 
I I 
I I 

Out I I Service 
I I 

Address I I 
~us In 

Address Command 
Bus Ou t 

o o (1 o o 

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

--r , 
--.1 I 

f ,+-
1 
I 

Note 

I 
I 

l+---+t 9 
I 

I I 

~h--': I I 
I 

I T 

I I 
I 

I I . 
I I 
I I 

~e---.f I 
I 

Status 

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

9 -
h -
j -
k -
I -

I I 
I I 

Rise of 'select out' inbound to rise of 'operational in' 
Rise of 'address in' after the fall of 'address out' ----
Fail of 'address in' after the rise of 'command out' ---­
Rise of 'status in' after the fall of 'command out' ---
Fail of 'status In' after the rise of 'service out' ----
Fail of 'request in' after the rise of 'select out' inbound ~­
Rise of 'operational in' after the rise of 'select out' inbound -. 
Rise of 'address in' after ther/se of ·operations·1 in' ---­
Fail of 'address in' after the rise of 'command 'Out' ---­
Rise of 'service in' after the fall of 'command out' ---
Fail of 'service in' after the rise of 'service out' ---­
Rise of 'service in' after the fall of 'service out' ----

Address 

200-35005 
300-350ns 
400-50005 
300-350ns 
500-60005 
200-35005 
200-25005 

350ns 
400-500ns 
300-350ns 
500-600ns 
300-350ns 

Note: 'Operational in' falls as shown provided 'select out' is down, If 'select 
out' is up when 'status in' or 'service in' falls, 'operational in' falls with 
the fall of 'select out', 

o o o 

, 
I I 
I J 

'I -++, 
I . 

I 
I I 
I I 
I I 
I I 

o 

j ~ 

CHANNEL INTERFACE SEQUENCES 8-380 

Note 
I 
I 
1 
I 
I 
I 

1 r- I
-'I I 

~k--.J 
I I 
I I+-k~ 

I I I 
Data I I Data I 

o () o o 



00000000000 0000000 000000 
INDEX 
A 
A bus assembler controis 6-100 
A register direct operation, CCU 6-100 
A segment of bridge storage module 7-030 
AA-ACO interfaces C-330 
abort, SDLC 8-061,8-520 
ACR instruction 6-150,6-190,6-220 
activating the control panel 1-060, 1-120 
active state, type 2 CA 9-060 
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 il"struction 6-150,6-190, 6-220 
address, type 1 CA 

byte transfer B-1 00, B-l10, B-300 
ESC B-OOO 
NSC 8-000 
storage 7-010 

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 
ADDRESS EXCEPTION light 

1-020 
1-020 

address failures, single bit, multiple address, bridge storage 
address select 

type 2 communication scanner 
type 3 communication scanner 

address substitution 

B-220 
F-090 

type 2 communication scanner 8-220 
type 3 communication scanner F-l00 

ADDRESS/DATA SWitches 1-100 
addressing, bridge storaqe 7-010 
addressing FET !.torage 7-220 
addressing failures, multiple bits. multiple addresses bridge 

storage 7-100 
adjusting DC voltage D-230 
adjustments 

bridge storage 7-160 
power supply bridge storage 7-160 
receive equalizer meter-LI B 5 C-400 

AHR instruction 6-150,6-190,6-220 
ALD references, line set C-160 
allow low priority latch, type 1 communication scanner 
AlU controls 6-100 
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 
arithmet ic operations 6-100 
array 

bridge storage 7-030 

F ET storage board 
layout (01 8-A 1) 

F ET storage board 
layout (028-A 1) 

7-210 

7-211 

asynchronous attention status, type 3 CA G-150 
asynchronous device end, type 3 CA G-130 
attachment buffer address register 

type 2 communication scanner 
level 2 interrupt 8-310 
LI 8 identification 8-360 
program addressing 8-290 

7-100 

A-050 

auto-answer test 
Emulation Program panel procedures C-430 
IFTs C-560 
NCP or PEP panel procedures C-432 

auto call interface 
LI 8 7,9 C-320 
line set 1 E C-220 

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 
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 

automatic call originate test 

8 

Emulation Program panel procedures C-430 
IFTs C-570 
NCP or PEP panel procedures C-432 

B data register 
type 2 communication scanner 8-150,8-260 
type 3 communication scanner F-220, F-530 

8 instruction 6-150,6-630,6-640 
8 register direct operation, CCU 6-100 
8 segment of bridge storage module 7-030 
back panel indicator 

LIB 6 AA and AEO C-l02 
LIB 7 ACO and AEO C-l03 
LIB 8 AA C-l04 
LIB 9 ACO C-l05 
LI B 1 2 A A C-l 08 
maintenance procedures C-520, C-530, C-560, C-570 

BAl instruction 6-150,6-560,6-570 
BAlR instruction 6-150,6-190,6-240 
B8 instruction 6-150,6-630,6-660 
BCC read, LI B C-030 
BCC write, LI B C-030 
BCl instruction 6-150,6-630,6-640 
BCT instruction 6-150,6-630,6-680 
bid level 2 interrupt, type 1 communication scanner A-060 
bi-directional interrupt signal, line set 12A, 12B C-Ol1 
bisync (see 8SC) 
bit clock control, LI 8 

ALU flowchart C-OEO 
local store C-030 
timings C-030 

bit clock error, type 1 communication scanner A-220 
bit clock select, Ll8 C-030 
bit control block addresses, type 1 communication scanner A-140 
bit service 

line set lA,18,lC,lD C-180 
linesetlD,lF,lH,lD C-210 
line set 1 E C-220 
line set lG, IT C-230 
line set lGA, lTA C-235 
line set lJ C-242 
line set lK,lS,lU C-244 
line set 1 N C-245 
line set 1 R C-247 A 
line set lW, 1 Z C-248 
line set 2A, 3A, 38, 4A, 48, 4C C-260 
line set 5A, 5B, 6A C-290 
Ll87 C-290 
I ine set BA, B8, 9A, 1 2A, 128 C-310 
line set lOA C-314, C-315 
linesetl1A,11B C-318,C~319 
LI 8 7,9 autocall interface C-320 

bit service L2 latch, type 1 communication scanner 
bit service L2 request, type 1 communication scanner 

A-040 
A-040 

board layout 
type 2 communication scanner 8-040 
type 3 communication scanner, board E2 F-050 
type 3 communication scanner, board E3 F-060 
3705-11 feature, locations E-030 

bootstrap load 6-961 
bottom diode board in bridge storage, exposing 7-120 
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 instru.ction 6-150,6-630,6-680 
branch on Z latch instruction 6-150,6-630,6-640 
break, line set 12A, 128 C-300, C-312 
break point/channel write command, type 2 CA 9-400 
break timing chart, 12A, 128 C-311 
bridge storage modl1le. 7-000 
8SC CRC register 6-840 
BSC control character recognition, ty~e 4 CA H-260 
BSC, terminal operation 

type 3 communication scanner F-425 
BSC, type 3 communication scanner 
BSC timeout counter F-630, F-640 

receive F-470 
receive details F-500 
transmit F-400 
transmit details F-420 

BSM 7-000 
buffer address register-CSB, type 2 communication scanner, 

program addressing B-290 
burst length, jumper options 

type 4 CA H-OOO 
bus lines data flow, type 3 CA G-020 
bus terminator assemblies E-OOO, E-020, E-021 
business machine clock C-030 
busy state, type 2 CA 9-060 
byte address 

type 1 CA 8-100 
type 4 CA H-080 

byte address ESC test I/O transfer, type 1 CA 8-190 
byte address/command from ISACR 

type 1 CA 8-070 
type 4 CA H-050 

byte address/status from local store 
type 1 CA 8-150,B-160 
type 4 CA H-Ol0, H-020 

byte count 
type 1 CA 8-270, B-330 
type 2 CA 9-470 

BYTE I ights, X, 0, 1 1-010 
BZl instruction 6-150,6-630,6-640 

C 
C LEVEL light 1-020 
cable bus/tag E-OOO, E-020 
cabling, L18 C-l10 
cabling, type 3 communication scanner F-050, F-060 
card functions and locations 

CCU 6-000 
F ET storage 7-210 
PDF array F-390 
type 1 CA 8-030 
type 2 CA '9-030 
type 3 CA G-030 
type 4 CA H-030 
type 1 communication scanner A-020 
type 2 communication scanner 8-040 
type 3 communication scanner E2 board F-050 

00 0000 0.0 

type 3 communication scanner E3 board F-060 
power supply, 3705-1 0-000 
power supply 3705-11 0·300 or 0-500 
3705-1 6-010 
3705-11 6-011 

card layout, CCU data path 6-000 
card positions, LI B 

type 1 C-070 
type 2 C-OSO 
type 3 C-090 
type 4 C-lOO 
type 5 C-l01 
type 6 C-l02 
type 7 C·l03 
type 8 C-l04 
type9 C-l05 
type 10 C-l06 
type 11 C-l07 
type 12 C-l08 

CAUTIONS 
CCU, when 

changing machine priorities 6-071 
masking program levels 6-071 
performing maintenance 6-000 

control panel 
address compare program stop 1-030 
cc check light 1-060 
clock step procedu re 1 -160 
control panel test of CCU data path 1 -170 
diagnostic control switch 1-110 
diagnostic jumperin\! 1-200 
display/function select switch 1-040 
enable/disable switch 1-050 
instruction step procedure 1-160 
panel active light 1-060 
program stop light 1-090 
resetti ng the 3705 '-120 
set Zlddress and display register procedure 1-130 
setting up and executing an instruction 1-160 
single addresses test pattern procedure 1-150 
stop push button ',-070 
storage scan 1-140 
store push button 1-070 
stori ng a test pattern 1-140 
storing data in a register 1-130 

diagnostic aids 
CF indicator card 1-201, F-680 

maintenance philosophy 
when replacing cards 0-000 

power supply, when 
performing maintenance procedures 0-030,0·130,0-600 
+6 circuit protector trips D-130 
removal of SENSE wires 0-140,0-360, 0-550 
removal of terminal board jumpers connected to 

voltage 0-140, D-360, 0-550 
removing or reinstalling laminar bus jumpers 0-130,0-360,0.550 
replacing cards 0-060,0·600 
scoping 'control gate' with respect to the cathode 0-190 
substituting cards 0-060, 0-600 
working on voltage sequence problem 0·060, 0-600 
+6V ci rcuit protector trips D-130 

RDS 
channel checking 2-070,2-110 

storage 
performing maintenance procedures 7-260 
replacing BSM 7-100 

type 1 CA 
address assignment 8-000 

00 
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CAUTIONS (continued) 
type 2 CA 

using CE jumper 9-100 
type 4 CA 

disabling a channel H-OOO 
CBS data coupler interface C"330, C-370, C-410B 
CCR instruction 6-150, 6-190, 6-220 
CCcheck 

bypass hardstop on 1-110 
hardstop on 1-11 0 
resetti ng 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 
type 4 CA H-380 

CE burst length jumper 
options, type 4 CA H-OOO 

CE key 1-030 
CE latch card 1-200 
CE usage meter 1-030, 0-240 
central control unit, introduction 6-000,0-050 
chaining bridge storage modules 7-000 
changing machine priorities 6-071 
changing states, type 3 communication scanner 

PCF F-580 
EPCF F-590, F-600 

channel adapter, introduction 0-050 
channel adapter selection, multiple CA4s H-130 
channel adapter states, type 2 9-061 
channel checking, ROS test 

dual CA 2-110 
N ROS, type 4 CA 2-140 
type 1 or type 4 CA 2-020 
type 2 or type 3 CA 2-070 

channel command, type 2 or type 3 CA 9-000 
channel command rejecting, type 1 CA 8-160 
channel commands, type 1 CA 8-000 
channel control commands 9-311 
channel interface 

disabling a 1-120 
enablinga 1-120 

channel read command, type 2 CA 9-440 
channel read operation with odd byte boundary 9-461 
channel sense command 

type 1 CA 8-160 
type 2 CA 9-320 

channel test I/O command; type 2 CA 9-490 
channel write command, type 2 CA 9-400 
channel write operation with odd byte boundary 9-430 
CHANNEL 1 INTERFACE A ENABLED light 1-050,G-040 
CHANNEL 1 INTERFACE B ENABLED light 1-050,G-040 
CHANNEL 1 INTERFACE ENABLE/DISABLE switch 1-040, G040 
CHANNEL 2 INTERFACE A ENABLED light 1-050, G-040 
CHANNEL 2 INTERFACE B ENABLED light 1-050, G-040 
CHANNEL 2 INTERFACE ENABLE/DISABLE switch 1-050, G-040 
character service cycle, type 4 CA 

sequence chart, outbound data H-200 
sequence chart, inbound data H-270 

character control block vector address, type 2 CS B B-330, B-120 
character service, type 1 communication scanner A-060 
character service L2 latch: type 1 communication scanner A-060 
character service L2 request, type 1 communication scanner A-060 
character service pending latch,type 1 communication 

scanner A-230, A-320 
check, type 1 CA 

CCU outbus 8-360 
channel bus-in 8-360 
input/output 8-360 
local store parity 8-360 

check lights 
display A 1-010 
display B 1-020 

o o o 

turning off the 1-010 
check register, type 2 CS 

CCU outbus check B-130, B-170 
ICW input register check B-130 
ICW work register check B-130 
LIB select check B-130 
LI B X BCC check B-130 
line adr bus check B-130, B-190 
priority register available check 8-130 

check register, type 3 communication scanner 
CCU outbus check F-200 
ICW input register check F-190 
ICW work register check F-190, F-200 
LI 8 select check F -200 
Ll8 X 8CC check F-200 

CHR instruction 6-150,6-200,6-220 
clock, bridge storage 7-080 
clock, business machine C-030 
CLOCK light 1-010 
clock step 1-110,1-160 
CLOCK TIME lights 1-010 
clock times, CCU 6-030 
clocking 

type 2 attachment base B-050, 8-051 
type 2 communication scanner B-050, B-051 
type 3 attachment base F-070, F-080 
type 3 or 3HS communication scanner F-070, F-080 

closed diodes in bridge storage 7-120 
command register, type 2 CA 9-020 
command/channel, type 2 CA 9-000 
command/channel test I/O, type 1 CA 8-210,8-220 
communication scanner, introduction 0-050 
compare character register instruction 6-150,6-190,6-220 
compare halfword register instruction 6-150,6-200,6-220 
compare operation, CCU 6-100 
compare register immediate instruction 6-150,6-160,6-170 
compare register instruction 6-150,6-200,6-220 
component locations, power supply 0-000 
component locations, 3705-11 power supply 0-300 
configuration 

type 2 communication scanner 8-000 
type 3 or 3HS communication scanner F-OOO 

configuration chart, LI B and line sets C-OOO 
contingent state, type 3 CA G-120 
continuity check of XY drive lines 7-110 
control characters, type 3 scanner 

decode F-396 
forcing F-395 

control in A 
type 1 communication scanner A-160, A-190 
type 2 communication scanner 8-260 
type 3 or 3HS communication scanner F-530 

control in 8 
type 1 communication scanner A-190 
type 2 communication scanner B-260 
type 3 or 3HS communication scanner F-530 

control in C 
type 1 communication scanner A-190 
type 2 communication scanner 8-260 
type 3 or 3HS communication scanner F-530 

control out A 
type 1 communication scanner A-270 
type 2 communication scanner 8-260 
type 3 or 3HS communication scanner F-530 

control out B 
type 2 communication scanner 8-260 
type 3 or 3SH communication scanner F-530 

control panel 
activating the 1-120, 1-060 
introduction 0-050 
layout 1-000 

configurations E-040 
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control panel (continued) 
procedures 

activate control panel 1-120,1-060 
clock step 1-160 
clock step thru IPL phase 2 (load ROS) 1-200 
disabling channel interface 1-120 
display 3705 status 1-120 
display TAR and Op register 1-120 
enabling channel interface 1-120 
execute input or output instruction 1-160 
instruction step 1-160 
IPL 1-120 
I PL phase 2, clock set thru 1-200 
load address compare 1-150 
power off 1-120 
power on 1-120 
request prog.level 3 interrupt 1-120 
reset 3705 1-120 
reset CCU check 1-120 
set address and display register 1-130,6-050,6-052 
set address and display storage 1-130,6~50,6-O56 
setting up and executing instruction 1-160 
single address scan 1-150, 6-050, 6-067 
single address test pattern 1-150,6-050, 6-064 
storage scan 1-140,6-050,6-063 
store address compare 1-150 
storing data in register 1-130,6-050,6-054 
storing data in storage 1-140,6-050,6-057 
storing test pattern in storage 1-140,1-170,6-050,6-060 
test of CCU data path 1-170 through 1-190 
type 3 CA G-040 

control register data/status 
type 1 CA 8-020 
type 4 CA H-020 

control register initial selection 
type 1 CA 8-020 
type 4 CA H-020 

control register, PDF array/status register, type 3 communication 
scanner F-490 

control word fetch timing, type 2 CA 9-520 
control word fetch/cycle steal, type 2 CA 9-340 
control word/cycle steal, type 2 CA 9-270 
core, bridge storage defective 7-100 
CR instruction 6-150,6-200,6-220 
CRC generation 6-840 
CRI instruction 6-150,6-160,6-170 
cross hi to 10 operation, CCU 6-100 
cross 10 to hi operation, CCU 6-100 
CS CYCLE light 1-010 
CSl cycle 6-060 
CSl time 6-061 
CS2 cycle 6-060 
CS2 time 6-061 
current sources, bridge storage 7-020 
customer usage meter 1-030 
cycle steal 

address update, type 2 CA 9-340,9-470 
control word, type 2 CA 9-270 
control word format, type 2 CA 9-270 
data fetch, type 2 CA 9-450 
data flow, type 3 or 3HS scanner F-355 
data store, type 2 CA 9~370, 9-410 
in CA2, CA3, CA4, or type 3 or 3HS scanner 6-120 
out CA2, CA3, CA4, or type 3 or 3HS scanner 6-140 
rate, type 2 CA 9-000 . 
1 cycle 6-060 
2 cycle 6-060 

cycle steal/control word fetch, type 2 CA 9-340,9-410,9-450 
cycle steal, type 3 or 3HS communication scanner 

bad data F -200 

tf"l) 
\(y 

check register F-200 
data flow F-355 
ICW control and count fields F-120, F-121 
introduction F-Ol0 
receive operation F-450 
receive timing chart F-460 
summary of CS/PDF pointer use F-390 
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cycle steal, type 3 or 3HS communication scanner (continued) 
sync for scoping F-690 
transmit, CS and PDF pointer sequence F-380 
transmit timing chart F-370 
transmit operation F-360 

cycle steal operation, type 4 CA 
CA to channel data transfer H-360 
inbound data transfer H-340, H-350, H-370 
inbound sequence chart H-360 
outbound data transfer H-300, H-310 
outbound sequence chart H-330 

CYCLE TIME light 1-010 
cycle utilization counter register (CUCR) 

diagram of 6-832 
input X'7 A' instruction 6-930 
output X'7 A' instruction 6-831 

cycles 

D 

CCU 6-061 
CCU machine 
CCU priorities 

6-050 
6-070 

data fetch/cycle steal, type 2 CA 9-450 
data flow 

bits 6-000 
bridge storage 7 -000 
central control unit 6-020 
FET storage 7-220 
IPL 6-970 
Ll8 C-020 
modern 

auto-answer C-360 
comprehensive C-420A 
receive C-390 
transmit C-380 

type 1 communication scanner A-Ol0 
type 2 attachment base, type 2 communication 

scanner B-020, B-030 
type 2 attachment base, type 3 or 3HS communication scanner F-020 
type 2 communiyation scanner B-020 

level 2 interrupt B-300 
program addressing 8-280 
scan addressing B-220 

type 3 CA 
bus lines G-020 
tag lines G-Ol0 

type 3 or 3HS communication scanner F-030 
BSC receive F-480 
BSC transmit F-410 
cycle steal F-355 
description F-040 
scan address using high speed select F-090 
SOLC receive F-520 
SOLC transmit F-440 

type 4 CA H-010 
3705 0-060 
3705-11 0-071 

data in/out LIB to scanner, type 3 or 3HS communication scanner F-530 
scanner 8-260 

data in/out Ll8 to scanner, type 3 communication scanner F-530 
data latch in bridge storage 7-030 
data operation controls 6-1 00 
data path, control panel test of 1-170 through 1-190 
data transfer read timing, type 2 CA 9-540 
data transfer write timing, type 2 CA 9-530 
DC common connection to frame ground 0-230 
DC voltage distribution, power supply D-140 
DC voltage distribution, 3705-11 power supply 0-440 
DC voltage measurement D-230 
decision block path interpretation, power-on procedure 0-060,0-360 
decoding, instruction 6-150 
destructive readout in bridge storage 7-030 
determining when an interrupt can occur 6-080 
diagnostic aids 

CE indicator latch card 1-201 
scope points and jumpering capabilities 1-200 
test blocks 1-300 

diagnostic approach flowchart 0-010 
modern (see maintenance procedures) C-440 

0",0, 
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00000 o 00 
diagnostic bit service latch, type 1 communication scanner A-300 
DIAGNOSTIC CONTROL switch 1-110 
diagnostic wrap, type 2 communication scanner B-511 
diagnostic wrap mode 

type 1 communication scanner A-340 
type 2 communication scanner 

8 data register 8-150 
force line interface latches B-150 
test data latch 8-270 

type 3 or 3HS communication scanner 
8 data register F-220 
diagnostic mode 0 F-700 
force line interface latches F-210 
test data latch F-540 
wrap F-710 

diagnostic wrap state, type 2 CA 9-060 
dial bit service 

type 2 communication scanner 8-260 
type 3 or 3HS communication scanner F-530 

differences, type 1 CA and type 4 CA H-OOO 
differences, type 2 CA and type 3 CA G-OOO 
diode 

locating an open or closed 7-120 
replac ing an open 7-120 

disable all LI Bs 
type 2 communication scanner 8-170 
type 3 or 3HS communication scanner F-270 

disable interface 
type 2 communication scanner B-260, B-270 
type 3 or 3HS communication scanner F-530 F-540 

disable zero-insert control type 2 communication s;anner 8-061 
disable zero-insert remembrance-SCF 5 type 2 communication 

scanner 8-061 
disabled state type 3 CA G-OOO 
disabl ing a channel interface 1-120, G -040 
display A 1-010 
display B 1-020 
display register 

type 2 communication scanner 8-150 
type 3 or 3HS communication scanner F-220 

display register CS1 maintenance cycle 1-040,6-056 
display register procedure 1-130,6-052 
display request 

type 2 communication scanner B-150 
type 3 or 3HS communication scanner F-220 

display storage CS1 maintenance cycle 1-040 
display storage procedure 1-130 
DISPLAY/FUNCTION SELECT switch 1-040 
displaying 

checks 1-120 
display and record TAR first 1-040 
OP register 1-120,1-040 
register 1-130, 1-040 
status 1-120 
storage 1-130, 1-040 
TAR 1-120,1-040 
TAR and the OP register 1-120 
temporary address register (TAR) 1-120, 1-040 
3705 status 1-120 

drive line shorts 7-100 
drive lines, continuity check 7-110 
drivers, bridge storage 7-020 

E 
EB mode, type 4 CA H-OOO 
Emulation Program, modem panel procedures C-420B 
enable channel interface, type 1 CA 8-140 
enable/disable LI B, type 1 communication scanner A-310 
ENABLEI DISA8LE switches 1-050, G-040 
enable or disable type 3 CA interface G-070 
ENABLE/DISABLE, PANEL switch 1-030 
enabling a channel interface 1-120, G-040 
end of number character, dial C·330, C-341 

000 000 
ENTEREO INTERRUPT LEVEL lights 1-020 
EPCF, changing states F·590, F-600 
equalization procedure, LIB type 5 C-410A 
error 

CCU 
byte X error 6-980 
byte 0 error 6-980 
byte 1 error 6-980 
clock error 6-981 
Indata parity error 6-980 
Interrupts, type 4 CA H-380 
Op reg parity error 6-980 
prog lev 1 prog check 6-981 
SAR parity error 6-980 
SDR parity error 6-980 

LI B, B<;;C local store parity C-120 
LI B address C-1 20 
type 2 CA 

CCU inbus check 9-500 
CCU outbus check 9·500 
channel bus-out check 9-500 
CWAR data buffer check 9-500 
cycle steal address check 9-500 
interface A channel bus-in check 9·500 
interface B channel bus-in check 9-500 
interrupt 9·500 
invalid control word format 9-500 
invalid CWAR 9·500 

error analysis procedure in ROS test 
dual CA 2·080 
N ROS, type 4 CA 2·140 
type 1 and type 4 CA 2-000 
type 2 or type 3 CA 2·040 

error detection, maintenance philosophy of 0·000 
error isolation tools 0·000 
error recording 

emulation log out 0·000 
maintenance philosophy of 0·000 

000 

error recovery procedures, maintenance philosophy of 0·000 
error reset, type 1 communication scanner 

bit overrun A·300 
deed back check A·300 
level 1 checks A-300 

ESC test I/O initial selection L3 interrupt, type 1 CA 8-230 
exceeding maximum storage 1-020 
exclusive·or character register instruction 6-150,6·200,6·220 
exclusive-or halfword register instruction 6·150,6·200,6·220 
exclusive-or operation, CCU 6·100 
exclusive-or register immediate instruction 6·150,6·160,6·170 
exclusive-or register instruction 6·150,6·200,6·220 
executing instruction from the controlpanel 1-160 
exit instruction 6·150,6-700,6·750 
extended buffer mode, type 4 CA H-OOO 

control register H·130, H·140 
data buffer H·150, H-160 
sequence charts H·200, H·220, H·240, H·270, H·290 

extended ICW controls F·121 
extended PCF F-121 

F 
fault indicators, power supply 

LED positions 0·020 
thermistor 0·020 
3705·1 0-320 

fault location, bridge storage 7·100 
feedback check, type 1 communication scanner Output 

X'41' A-240 ' 
feedback error. type 2 communication scanner 

LCD field 8·070 
Ll8 interface B·260 

feedback error, type 3 communication scanner 
LCD field F·130 
LI B interface F·530 

ferrite core storage unit 7·000 
FET storage 7·200 
FET storage address error procedure 7·290 
field replaceable unit, replacing a 0-010 

o 00000 o 
flag, SOLC B·520 
flag chain, type 2 CA 9-280 
flag detect predicted position, SDLC 8-530 
flag detection·SCF 5 type 2 communication scanner B-061 
flag zero count override, type 2 CA 9·280 
flowchart, Ll8, 8CC ALU C·050 
force bit service request, type 1 communication scanner A·330 
format/cycle steal control word, type 2 CA 9-270 
frame ground connection to DC common D·230 

G 
gate and selection system for bridge storage 7-020 
gate character service count, type 1 communication 

scan ner A-060 
gate locations, power supply 0-000 
gated timeout generation F-620 
general register selection controls 6-110 through 6-112 

H 
hard stop latch 

resets 1·080 
sets 1-080 

HARD STOP light 1-080 
hardware, allowable combinations E·040 
high priority interface, type 1 communication scanner A-050 

I 
I CYCLE light 1-010 
IC instruction 6-150,6·270,6-290 
ICT instruction 6-150,6-470,6-480 
ICW, data flow for test mode F·170 
ICW, set/reset bits 13.0, 13.1, 13.6 and 13.7 

type 3 or 3HS communication scanner F-570 
ICW, sync for scoping F·680 
ICW, type 3 or 3HS scanner 

set bits 0.1-0.5 F-610 
set bit 4.5 F·620 
set bit 5.5 F-700 

identify L 1 interrupt 
type 2 communication scanner B·130 
type 3 or 3HS communication scanner F·200 

idle state (see wait state) 
inbound data transfer, type 1 CA 8·250 

data/status L3 interrupt. 8·270 
ending data/status L3 interrupt 8·280 
initial selection L3 interrupt 8·250 

inbound data transfer, cycle steal mode, type 4 CA H·350 
initial selection L3 interrupt H·350, H·370 
sequence chart H·360 

inbound data transfer, EB mode, type 4 CA H-250 
8SC control character recognition H·260 
data/status L3 interrupt H-250 
ending data/status L3 interrupt H·280 
initial selection L3 interrupt H·250 
sequence charts H-270, H·290 

inbound data transfer ending, type 1 CA 8·280 
increment scanner, type 1 communication scanner A·030 
INOATA light 1·010 
indicator light data flow, power supply 0·210 
indicator latch card 1·201, F·680 
indicator lights charts and procedures, power supply 0·220 
inhibit/sense in bridge storage 7-030 
inhibit/sense scoping procedures 7-050 
initial program load, type 1 CA 8·140 
initial selection, type 2 CA 9·290,9·310 
initial selection status 

type 1 CA 8·020 
type 4 CA H-020 

initial selection timing, type 2 CA 9-510 
initial selective reset, CA4, selector channel H·390 
initial status, type 2 CA 9·310 
initialization 

type 2 communication scanner 8·000 
type 3 or 3HS communication scanner F·OOO 

00 000 o 
initialized state, type 2 CA 9-080 
IN/OUT CHECK light 1-020 
ir,put instruction 

dataflow 6-710 
description 6-700 
executi ng from the control panel 1·160 

input instructions 
central control unit 6·770 

Input X'OO' to X'1 F' 6-770 
Input X'70' 6-770 
InputX'71' 6·780 
I nput X '72' 6· 790 
Input X'73' 6-800 
Input X'74' 6·800 
Input X'76' 6-810 
Input X'7T 6-820 
Input X'79' 6-830 

Input X'7A' 6-831 

Input X'7B' 6-840 
Input X'7C' 6·840 
Input X'70' 6-841 
Input X'7E' 6-850 
Input X'7F' 6-860 

type 1 channel adapter 
Input X'60' 8-070 
Input X'61' 8·070 
Input X'62' 8-070 
Input X'63' 8·100 
InputX'64' 8-110 
Input X'65' 8-110 
Input X'66' 8·120 
Input X'67' 8-130. 

type 1 communication scanner A-130 
Input X'41' A-140 
Input X'42' A-150 
Input X'43' A-180 
Input X'44' A-21O 

type 2 channel adapter 
InputX'50' 9·110 
InputX'51' 9·120 
InputX'52' 9-120 
Input X'53' 9·150 
InputX'54' 9-160 
Input X'55' 9·180 
Input X'56' 9·200 
Input X'58' 9-220 
Input X'5A' 9-240 
Input X'58' 9·250 
Input X'5C' 9-260 

type 2 Communication Scanner B-110 
Input X'40' 8·120 
Input X'43' B-130 
Input X'44', X'45', X'47' 8-140 
Input X'46' B-150 

type 3 channel adapter 
Input X '5C' G-060 

type 3 or 3HS communication scanner 
Input F·120, F·121 
Input X'40' F·180 
Input X'41', X'42' F·190 
Input X'43' F·200 
Input X'44', X'45', X'47' F-21O 
Input X'46' F-220 
Input X'48', X'49', X'4A' F·230 

00 

Input X'48', X'4C', X'4E', X'4F' F-240 
type 4 channel adapter 

Input X'60' H·050 
InputX'61' H-050 
Input X'62' H-070 
Input X'63' H-080 
Input X'64' H-090 
Input X'65' H-090 
Input X'66' H·100 
Input X'67' H·110 
Input X'6C' H-130 
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I nput X '60' H-150 
Input X'6E' H-170 
Input X'6F' H-180 

input register 
type 2 communication scanner B-140 
type 3 or 3HS communication scanner F-210, F-230, F-240 

input register addresses 6-151 
Input X'71' i executing when turning the ADDRESS/DATA 

switches 1-100 
input/output Instruction decode, type 1 communication 

scanner A-130 
input/output instructions 

type 1 CA 8-060 
type 2 CA 9-100 
type 4 CA H -040 

insert character and count instruction 6-150,6-470,6-480 
insert character instruction 6-150,6-270,6-290 
instantaneous allegiance state G-090 
instruction, executing f rom the cont rol panel 1-160 
instruction decode, type 2 CA 9-100 
instruction decode restrictions, type 2 CA 9-100 
instruct ion decod ing 6-150 
instruction step 1-160,1-030 
instruction testing in ROS test 

dual CA 2-080 
N ROS, type 4 CA 2-120 
type 1 and type 4 CA 2-000 
type 2 or type 3 CA 2-040 

instruction 1 cycle 6-060 
instruction 2 cycle 6-060 
instruction 3 cycle 6-060 
instructions 6-150 
instructions tested In ROS test 

dual CA 2-080 
N ROS, type 4 CA 2-120 
type 1 and type 4 CA 2-000 
type 2 or type 3 CA 2-040 

integrated modem, panel procedures C-420B-C-432 
integrated modem with break C-312 
inteQrated modem wrap, type 2 CS B-512 
inter-face address, type 2 Communication scanner B-280, B290 

input X'40' B-120 
level 2 interrupt B-320, B-330 
program addressing B-280, 8-290 

interface address, type 3 or 3HS communication scanner 
input X'40' F-180 

Interface control word 
type 2 communication scanner B-060 

LCD field B-062 
local store-program addressing B-290 
local store-scan addreSSing B-230 
PCF B-OBO 
secondary control field 8-061 
SDF B-070 
work rp.Qister B-220 

type 2 communication scanner access by I/O inst B-l00 
type 3 or 3HS communication scanner F-120, F-121 

LCD field F-130 
PCF F-140 
EPCF F-140 
Byte 15 (BSC status) F -150 
Byte 15 (SLDC status) F-160 
Byte 17 (extended ICW controls) F-121 

INTERFACE ENABLED light 1-050 
interface string, LIB C-110 
intermittent bridge storage failures 7-130,7-150 
intermittent F ET storage address errors, procedu re 7-290 
interrupt go, type 2 communication .scanner 

BSC receive B-420 
BSC transmi t B-410 
conditions that cause B-310 
S-S receive B-490 
S-S transmit B-480 

interrupt levell, type 3 or 3HS communication scanner 
interrupt levle 2, type 3 or 3HS communication scanner 
interrrpt initial selection, type 2 CA 9-330 
INTERRUPT push button 1-080 
interrupt request, type 1 CA 

data/status L3 8-190 

F-650, F-66-, F-67' 
F-550 

initial selection 8-230 
program requested L3 8-140 

interrupt request levell, type 1 CA 8-360 
interrupt requests assigned to program levels 0-081 
intp.rrupts 6-080,6-090 
introduction 

control panel 0-050 
cycle steal operation type 4 CA H-300, H-340 
type 1 CA S-OOO 
type 2 CA 9-000 
type 3 CA G -000 
type 4 CA H -000 
type 1 communication scanner A-OOO 
type 2 communication scanner 8-000 
type 3 or 3HS communication scanner F-OOO 
3705 0-050 

invalid channel commands 9-311 
INVALID Op light 1-020 
I/O check detection, type 2 communication scanner, program 

addressing B-290 
I/O gate interface connectors, LIB 

type 1 communication scanner C-130 
type 2 communicati on scanners 1 and 2 C-140 
type 2 communication scanners 3 and 4 C-150 

IPL 
bootstrap load 6-961 
initialization 6-960 
phase 1 6-960 
phase 1 and 2 timing 6-963 
phase 1 and 2 timing, FET storage 6-964 
phase 2 6-961 
phase 3 6-965 
source switch 1-000, E-040, H-OOO 

IPL data flow 6-970 
IPL PHASE lights 1-020 
IPL phase 1 and 2 timings 

bridge storage 6-963 
FET storage 6-964 

IPL phase 2, clock step thru 1-200 
I PL procedure 1-120 
11 cycle 6-060 
11 time 6-061 
12 cycle 6-060 
12 time 6-061 
13 cycle 6-060 
13 time 6-061 

J 
jumpering 

L 

CCU 1-200 
CE burst length, type 4 CA H-OOO 
test blocks 1-300 
clock step thru IPL phase 2 1-200 

L instruction 6-150,6-270,6,390 
LA instruction 6-150, 6-560, 6-600 
LAMP TEST push button 1-060 
lamp test 1-160 
last line state, generation F-620 
latches, type 1 communication scanner 

allow low priority A-050 
bit overrun A-300 
bit service L2 A-040 
character service L2 A-060 
character service pending A-230 
diagnostic bit service A-300 
disable LIB A-310 
feedback check A-240 
mode override A-230 
output 47 A-330 
override remember A-230 
scanner enable A-310 
test data A-350 

LCD field 
type 2 communication scanner B-062 
type 3 or 3HS communication scanner F-130 

LCOR instruction 6-150,6-200,6-220 
LCR instruction 6-150,6-200,6-220 

{LED fault inrticators 0-320, 0-520 
level 1 interrupt, type 2 communication scanner 

set by check register 8-130 
set by output X'43' B-170 

level 1 interrupt, type 3 or 3HS communication scanner 
set by check register F-200 
set by output X'43' F-270 
second level diagrams F-650, F-660, F-670 
level 1 interrupt request, type 1 CA 8-360 
level 1 interrupt state, type 2 CA 9-060 
level 2 interrupt, type 2 communication scanner 

data flow 8-300 
examples 8-360 
interrupt go 8-310 
priority registers B-320 
timing sequence 8-340 

level 2 interrupt, type 3 or 3HS communication scanner F-550, F-560 

level 2 interrupt pending, type 2 communication 
scanner 8-310, B-210 

level 3 interrupt state, type 2 CA 9-060 
LH instruction 6-150, 6-270, 6-290 
LHOR instruction 6-150,6-200,6-220 
LHR instruction 6-150,6-200,6-220 
LIB interface, type 2 communication scanner 

bit service request 8-150, B-260 
clear to send B-150, 8-260 
control in A, B, C B-260 
control out A, 8 B-260 
data set ready 6-150, B-260 
echo check 8-260 
input X'46' B-150 
receive data buffer 8-150, B-260 
receive data space B-260 
request to send B-260 
ring indicator B-150, B-260 
send data buffer 8-260 
transmit mode B-260 

LIB interface, type 3 or 3HS communication scanner 
bit service request F-220, F -530 
clear to send F-220, F-530 
control in A, B, C F-530 
control out A, B F-530 
data set ready F-220, F -530 
input X'46' F-220 
receive data buffer F-220, F-530 
request to send F-530 
ring indicator F-220, F-530 
send data buffer F-530 
transmit mode F-530 

LI B select 
type 2 communication scanner B-220 
type 3 or 3HS communication scanner F-l00 

LIB to communication scanner interface C-020 
LIB to line interface C-020 
LIB type l,line sets lA, lB, lC, lD,lE,lF,lG,lGA,lH, 

I lJ, 1 K C-002 
LIB type 1, line sets lN, lR, 1S, H, 1TA, lU, lW, lZ C-010 
LIB type 2,Iine set 2A C-01O 
LIB type 3, line sets 3A, 3B C-OlO 
LIB type 4, line sets 4A, 4B, 4C C-010 
LIB type 5, line sets 5A, 5B C-OlO 
LIB type 6, line set 6A C-Ol0 
LIB type 7 C-Ol0 
LIB type 8, line set SA, 8B C-OlO 
LIB type 9, line set 9A C-Ol0 
LIB type 10, line set lOA C-OlO 
LIB type 11, line set 11 A, 11 B C-Ol1 
LIB type 12, line set 12A, 128 C-Oll 
lights 

di&play A 1-010 
display B 1-020 
control panel 1-050,1-060,1-080,1-090 
control panel, type 3 CA G-040 
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I ine address bus 
type 2 communication scanner 

level 2 interrupt B-320 
program addressing B-280 
scan addressing B-220, B-230 

type 3 or 3HS communication scanner 
scan addressing F-090, F-100 

line address hardware positions 
LI B type 1 C-070 
LI B type 2 C-080 
LI B type 3 C-090 
LIB type 4 C-l00 
Ll8 type 5 C-lO 1 
LIB type 6 C-l02 
LIB type 7 C-103 
LIB type 8 C-l04 
LlBtype9 C-l05 
LIB type 10 C-l06 
LIB type 11 C-l07 
LIB type 12 C-l08 

line connection continuity, modems C-410B 
line interface 

line set lA, lB,1C,lD C-170 
line set 1D,lF,1H,1D C-200 
line set 1 E C-220 

line set lG, IT C-230 
linesetlGA,lTA C-235 
line set lJ C-241 
linesetlK,lS,lU C-243 
line set 1 N C-245 
line set 1 R C-247 A 
line set lW, 1 Z C-248 
line set 2A, 3A, 3B, 4A, 4B, 4C C-250 
line set 5A, 5B, 6A C-280 
LIB 7 C-280 
line set SA, 8B, 9A, 12A, 12B C-300 
I ine set lOA C-314 
line set llA, l1B C-318 
LIB 7,9 autocall interface C-320 

line interface bases, introduction 0-050 
line scoping procedure C-400 
line $et 

A LD references C-l60 
general data flow C-160 
page references C-160 

fine set lA,lB, lC,lD C-170 
bit service C-180 
line interface C-170 

INDEX 

local attachment interface, lC and 1 D only C-190 
receive C-180 
strobe C-170 
transmit C-1BO 

linesetlD,lF,lH C-200 
bit service C-210 
fine interface C-200 
local attachment interface, 1 D and 1 F only C-190 
receive C-21O 
strobe C-200 
transmit C-210 
SNA and non-SNA terminals C-190 

line set 1 E C-220 
bit service C-220 

iine set 1 G, 1T C-230 
bit service C-231 
line interface C-230 
receive C-231 
strobe C-230 
transmit C-231 

line set lGA, lTA 
bit service C-235 
line interface C-235 
receive C-236 
strobe C-235 
transm it C-236 
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line set 1J 
bit service C-242 
line interface C-241 
receive C-242 
strobe C-241 
transmit C-242 

I ine set 1 K, 1 S, 1 U 
bit service C-244 
line interface C-243 
receive C-244 
strobe C-243 
transmit C-244 

line set 1 N 
bit service C-246 
line interface C-245 
receive C-246 
strobe C-245 
transmit C-246 

line set 1 R 
bit service C-247B 
line interface C-247A 
receive C-247C 
strobe C-247 A 
transmit C-247B 

line set lW, lZ 
bit service C-249 
line interface C-248 
receive C-249 
strobe C-248 
transmit C-249 

line set 2A, 3A, 3B, 4A, 4B, 4C C-250 
bit service C-260 
line interface C-250 
receive C-260 
strobe C-250 
transmit C-260 

line set 5A, 5B, 6A and LIB 7 
bit service C-290 
Ime Interface C-280 
receive C-290 
strobe C-280 
transmit C-290 

lineset8A,8B,9A,12A,12B 
bit service C-310 
line interface C-300 
receive C-310 
strobe C-300 
transmit C-310 

line set lOA 
bit service C-314, C-315 
line interface C-314, C-315 
receive C-315 
strobe C-314, C-315 
transmit C-314 

line set 11A, llB 
bit service C-318, C-319 
line interface C-318, C-319 
receive C-319 
strobe C-318, C-319 
transmit C-318 

LIB type 7,9 autocall interface 
bit service C-320 
line interface C-320 

line sets, introduction 0-050 
load address compare operation 1-150 
load address Instruction 6·150,6-560,6-600 
load character with offset register instruction 6-150,6·200,6·220 
load compare 1-060 
load halfword instruction 6·150,6-270,6-290 
load halfword register instruction -6·150,6-200,6·220 
load halfword with offset register instruction 6-150,6-200, 6-220 
load instruction 6·150,6-270,6-390 
LOAD light 1-090 
LOAD pushbutton 1-090 

load register immediate instruction 6-150,6-160,6-170 
load register instruction 6-150,6-210,6-220 
load with offset register instruction 6-150,6-210,6-220 
LOAD/STORE ADDRESS COMPARE switch 1-060 
local attachment interface, line set 1 C, 1 D C-190 
local attachment interface, line set 1 F, 1 D C-190 
local attachment interface, SNA terminals C-190 
local store check, type 1 CA 8·360 
local store register controls 6-110 - 6-112 
location of logic pages by volume Vol 1-\':;;, VoI2-VIII; Vol 3-VI'1 
locations, bridge storage 7-090 
locations, FET storage 7-200 
locations, 3705 feature board E-030 

locations, 3705-1 physical E-OOO 
locations, 3705-11 phvsical E-020, E-021 
locations, 3705-1 power supply 0-000 
locations, power suppl" 3705·11 

OXO gate with more than three cards 0-300,0-301 
OXO gate with only two or three cards 0-500,0-505 

logic pages by vvlume Vol 1-X; VoI2-VIII; Vol 3-VIIi 
logic voltage levels 0-230 
long term allegiance state G-ll0 
LOR instruction 6-j50, 6-210, 6-220 
low priority interface, type 1 communication scanner A-050 
low priority scan counter, type 1 communication scanner A-050 
LR instructi.on 6·150,6-210,6-220 
LRI instruction 6-150,6-160,6-170 

M 
machine cycles 6-051 
machine cycles, CCU 6-050 
maintenance charts and procedures, power supply 

+20V, -6V regulator 0-100 
+6V up 0-070 
contactors on D-090 
EPO and +24V 0-120 
isolate to voltage and SCR 0-110 
isolation to a frame 0-060 
removal of shorts 0-130 
3705-11 0-600 
-4V, +12V, -12V up 0·080 

maintenance analysis procedures (MAPs) 3705·11 
frame isolation, basic wlo mod pwr 0-600 
frame isolation, basic with mod pwr 0-602 
prob. isolation, basic wlo mod pwr 0-605 
prob. isolation, frame wlo mod pwr 0-610 
prob. isolation, basic frame with mod pwr 0·620 
prob. isolation, exp frame with mod pwr 0·630 
-4V undervoltage prob. with mod pwr 0-640 
+3.4 V undervoltage prob with mod pwr 0·645 
+8.5V undervoltage prob with mod pwr 0·650 
+6V undervoltage prob with mod pwr 0-655 
-12V undervoltage prob with mod pwr 0-660 
+12V undervoltage prob with mod pwr 0-665 
overvoltage prob with mod pwr 0-670 

maintenance cycle 
display register CS 1 1-040 
display storage CSl 1-040 
store register CS 1 1 -040 
store storage CS 1 1-040 

maintenance phi losophy 0-000 
mai ntenance procedures 

intermittent F ET storage address errors 7-290 
LI Bs 5, 6, 7 modems C440 

transmit test C-470 
carrier detect test C-490 
receive test C-500 
receive equalizer test C-520 
AEQ test C-520 
line side diagnostics C-540 
AA fault location C·570 
ACO fault location C-570 

LI B 8, 9, 10, 12 modems C-580 
AA fault location C-560 
ACO fault location C-570 

maintenance, seoping procedures 
type 3 scanner F-680, F-690 

MAPs, 3705·11 power 0·599 

o 00000 o 
masking program levels 6·071 
maximum storage, exceeding (see ADDRESS EXCEPTION light) 
measu rement, dc voltage 

OXO gate with more than three cards 0-230 
OXDgate with only two or three cards 0-580 

memory (see storage) 
meter 

CE usage 1-030 
customer usage 1 -030 
LIB 5 receive equalizer C410A, C-420A, C-101 

mode and line priority store, type 1 communication scanner A-170 
mode bit override, type 1 communication scanner A-230 
mode override latch, type 1 communication scanner A-230 
mode register, type 2 CA 9-020 
mode select bits, type 1 communication scanner 

input instructions A-150,A-170 
output instructions A-250 

MODE SELECT switch 1-030 
mode selection, type 1 CA 8-000,8-170 
mode/EB, type 4 CA H-OOO 
mode/ESC, type 1 CA 8-170 
mode/NSC, type 1 CA 8-170 
modem check 

type 2 communication scanner, switched network B-460 
type 2 communication scanner 

input X'44' B-140 
output X'44' B-180 

type 3 or 3HS communication scanner 
input X'44' B-210 
output X'44' B-L80 

modem self test B-512 
modem wrap for LlBs 5, 6, and 7, type 2 communication 

scanner B-512 
modem wrap, LlBs 8, 9,12 C-310 
modem wrap test for LlBs 8, 9,12 B-513 
modification, type 2 communication scanner 

address substitution B-230 
counter register 8-360 
upper scan limit B-230 

modification, type 3 or 3HS communication scanner 
address substitution F-100, F-l01 
uppe~ scan limit F-100, F-l0l 

MST-l CE indicator latch card 1-201 
multiple bit, multiple address bridge storage failures 7-100 
multiple CA4, auto selection H-130 

N 
N ROS test 2-120 
NCP or PEP, modem panel procedures C-431 
NCR instruction 6-150,6-190,6-220 
neutral state, type 3 CA G-OOO 
NHR instruction 6-150,6-190,6-220 
NR instruction 6-150,6-190,6-220 
NRI instruction 6-150,6-160,6-170 
NRZI mode, SOLC 8-530 
NSC status byte register 

o 

type 1 CA 8-020 
type 4 CA H-020 

OCR instruction 6-150,6-210,6-220 
OHR instruction 6-150,6-210,6-220 
ones counter SOLC F·630, F-640 
Op REG light 1-010 
Op register, displaying the 1-120,1-040 
open diodes in bridge storage 7-120 
operation 

automatic call originate C-350 
auto-answer C-360 
binary synchronous terminal B-370 
bit clock control sequence C-040 
BSC sequence chart-switched B·390 
dial flowchart B·510 
dial sequence chart B-500 

000000 0000 

read single byte, type 2 CA 9461 
start-stop C-040 
start-stop sequ ence ch art-swi tched B-390 
synchronous (business machine clockingl C-040 
synchronous (modem clocking) C-060 

write odd byte, type 2 CA 9-430 
1050 type terminal B-430 
2741 type terminal 8-450 

operations, arithmetic 6-100 
or characte r 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 
outbou nd data transfer, type 1 CA 8-130 

data/status L3 interrupt 8-330 
ending data/status L3 interrupt· 8-340 
initial selection L3 interrupt 8-250 

outbound 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 8-3401 
initial selection L3 interrupt multiple type 4 CAs H-190 
sequence charts H·200, H-220, H-240 

outbound date transfers, cycle steal mode, type 4 CA H-300 
CA to chan nel data transfer H -320 
initial selection L3 interrupt H-310 
sequence chart H-330 

outbound data transfer ending, type 1 CA 8-340 
output instruction 6-700,6-730 

executing from the control panel 1-160 

output instructions 
central control unit 6-870 

Output X'OO' to X'l F' 6-870 
Output X'70' 6-870 
Output X'71' 6-870 
Output X'72' 6-870 
Output X'73' 6·880,6,891 
Output X'77' 6·900 
Output X'78' 6-920 
Output X'79' 6·930 
Output X'7A' 6-930 
Output X'7C' 6-940 
Output X'70' 6-940 
Output X'7E' 6-940 
Output X'7F' 6-950 

type 1 channel adapter 
Output X'62' 8-080 
Output X'63' 8-100 
Output X'64' 8-110 
Output X'65' 8-110 
Output X'fi6' 8·120 
Output X'6T 8-130 

type 2 channel adapter 
OutputX'50' 9-110 
Output X'51' 9-120 
Output X'53' 9-140 
Output X'54' 9-160 
Output X'55' 9-180 
Output X'56' 9-180 
Output X'5T 9-210 
Output X'58' 9-220 
Output X'59' 9-230 
Output X'5A' 9-240 
Output X'58' 9-250 
Output X'5C' 9-260 

INDEX X-5 
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type 3 channel adapter 
Output X'59' G-050 

type 4 channel adapter 
Output X'62' H=060 
Output X'63' H-080 
Output X'64' H-090 
Output X'65' H-090 
Output X'66' H-l00 
Output X'67' H-120 
Output X'6C' H-140 
Output X'60' H-16D 
Output X'6E' H-170 
Output X'6F' H-180 

type 1 communication scanner 
Output X'40' A-230 
Output X'41' A-240 
Output X'42' A-250 
Output X'43' A-280 
Output X'44' A-300 
Output X'45' A-310 
Output X'46' A-320 
Output X'47' A-330 

output instructions (continued) 
type 2 communication scanner 

Output X'40', X'41' B-160 
Output X'42', X'43' B-170 
Output X'44' B-180 
Output X'45' B-190 
Output X'46' B-200 
Output X'47' B-210 

type 3 or 3HS communication scanner 
Output F-120, F-121 
Output X'40', X'41' F-250 
Output X'42' F-260 
Output X'43' F-270 
Output X'44' F-280 
Output X'45' F-290 
Output X'46' F-300 
Output X'47' F-310 
Output X'48', X'49'; X'4A' F-320 
Output X'4C', X'4D' F-330 
Output X'4E' F-340 
Output X'4F' F-350 

output register, type 2 communication scanner 8-170 
au tput register addresses 6-151 
Output x'n' 

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 
override remember latch, type 1 communication scanner A-230 
overrun, type 2 communication scanner 

8SC receive 8-420 
input X'44' 8-140 
start-stop receive 8-490 

overrun, type 3 communication scanner 
CS input X'44' F-210 

overvoltage, fault indicators 0-320, 0~520 

P 
pad flag, type 2 communication scanner 8-061 

input X'44' B-140 
output X'44' 8-180 

page references, line set C-160 
PANEL ACTIVE light 1-060 
PANEL ENA8LE/DISA8LE switch E-040 
panel layout 1-000 
panel procedu res 

CCU 1-120 
clock step thru IPL phase 2 1-200 
integrated modem test 

Emulation Program C-420B 
NCP or PEP C-431 

parity errors 
8YTE lights 1-010 
INDATA light 1-010 
OPREGlight 1-010 
SAR light 1-010 
SDR light 1-010 

f"\ 0; \0 I' o 

PDF array/control register/status register type 3 or 3HS 
communication scanner F-490 

PCF changing states F-580 
PDF array F-390 
PDF array address selection F-390 
PDF/CS pointer selection F-392 
physical locations 

bridge storage 7-090 
FET storage 7-200 
RPL diskette drive E-020 
3705-11 E-020 

plane of storage bridge module 7-030 
pot and filter card power supply 0-190 
power check 3705-1 . 

fault sense power off 0-010 
flowchart 0-010 
thermal sense power off 0-010 

power check 3705~1 
fault sense power off 0-310 
flowchart 0-310,0·510 
thermal sense power off 0-310 

POWER CHECK light 1-060 
power control cable plugs, power supply, 3705-1 0-000 
power control cable plugs, power supply, 3705-11 

OXO gate with more than three cards 0·300 
OXO gate with only two or three cards 0-500, 0-50li 

power distribution 
basic frame, 3705-1 0-030 
expansion frame, 3705-1 0-040 
basic frame, 3705-11 0-330 or 0-530 
expansion frame, 3705-11 0·340 or 0·540 

power down sequence, 3705-1 0-250 
power down sequence, 3705-11 

OXD qate with only two or three cards 0·370 
POWER OFF push button 1-100 
power on, changes storage protection keys 6-040 
POWER ON push button 1-100 
power supply adjustments for bridge storaqe 7-160 
power-off override 

3705·1 0-250 
3705-11 with more than three cards in OXD gate 0-370 

power-off procedure 1-120 
power-on procedure 1-120 
power-on sequence, power supply, 3705-1 
power-on sequence, 3705-11 

OXO gate with more than three cards 
OXO gate with only two or three cards 

preventive maintenance E-010 
priorities 

changing machine 6-071 
i nterru-pt 6-090 
machine cycle 6-070 
program level 6-080 
selection, multiple CA4s H-230 

0-050 

0·350 
0·540 

priority bits 1-2, type 2 communication scanner 8-310,8-210 
priority bits 1-2, type 3 or 3HS communication scanner F-210 
priority counter, type 1 communication scanner A-050 
priority register, type 2 communication scanner, scanner code 

identification 8-320,8-360 
problem definition 0-000 
problem determination 0-000 
problem isolation 0-010 
PROG LEV 1 light 1-020 
PROG LEV 2 light 1-020 
PROG LEV 3 light 1-020 
PROG LEV41ight 1-020 
PROG L 1 light 1-010 
program addressing, type 2 communication scanner, 

CCU time 8-010 
program addressing, type 3 or 3HS communication scanner, CCU 

time F-Ol0 
program display 1-080 
PROGRAM DISPLA Y light 1-080 

00 o ( .... " 

, ~J 

program flag, type 2 communication scanner 
input X'44' 8-140 
output X'44' 8-180 

program flag, type 3 or 3HS communication scanner 
input X'44' F-21O 
output X'44' F-280 

program level priorities 6-090 
program level 3 interrupt, requesting a 1-120 
program levels 

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 
pseudo character control block, type 1 communication 

scanner A-060, A-140 

R 
RA instructions 6-150,6-560 
random storage failures 7-130 -7-150 
RE instructions 6-150,6-700 
read cycle for bridge storage 7-030 
read gate drivers 7-020 
read-on Iy storage test 

dual'CA 2-080 
N ROS, type 4CA 2-120 
type 1 and type 4 CA 2-000 
type 2 or type 3 CA 2-040 

readout, destructive in bridge storage 7-030 
read/write in storage bridge 7-030 
receive 

line set lA, lB, lC, 10 C-180 
line set 10, 1F, lH C-210 
line set lGA, lTA C-235 
line set lG, lT C-230 
I ine set 1 J C-242 
line set 1 K, 1 S, 1 U C-244 
line set 1 N C-246 
line set 1 R C-247 A 
line set lW, 1 Z C-249 
line set 2A, 3A, 38, 4A, 48, 4C C-250 
line set 5A, 58, 6A C-290 
Ll87 C-290 
line set 8A, 8B, 9A, 12A 128 C-310 
I ine set lOA C-315 
line set l1A,l18 C-319 

receive details, communication scanner, type 2 
IS-S) SDF to PDF transfer 8-490 
8SC 8-420 
SDLC 8-560 
start-stop 8-490 

receive details, communication scanner, type 3 or 3HS 
8SC F-500 
SOLC F-510 

receive line signal detector, type 2 communication scanner 
input X'44' 8-140 
input X'46' 8-150 
swi tched network 8-460 

receive line signal detector, type 3 or 3HS communication scanner 
input X'4F' F-240 
input X'46' F-220 

regenerative gate, power supply, -4V SCR 0-170 
register, type 2 CA 

bus out 9-020 
check 9-020 
command 9-020 
control channel adapter 9-020 
control word byte count 9-020 

(} 
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cycle steal address 9-020 
data buffer 9-020 
inbound control word address 9-020 
mode 9-020 
outbou nd control word address 9-020 
sense 9-020 
status 9-020 

register addresses 6-151 
regi ster and external regi ster instructions 6-700 
register and immediate address instructions 6-560 
register and storage instructions 6-270 

INDEX 

register and storage with addition instructions 6-470 
register branch or register and branch instructions 6-630 
register, cycle utili7ation 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/LOCAL POWER switch 1-100 
removal, bridge storage module 7-120 
removing the bridge storage module 7-120 
repair verification, part of maintenance philosophy 0-000 
replacing a field replaceable unit 0-010 
replacing an open diode 7-120 
requesting a program level 3 interrupt 1-120 
reset ICW bits 13.0.13.1,13_6, and 13.7 

type 3 communication scanner F-570 
reset, system or selective, 

type 3 CA G-170 
type 4 CA selector channel H-390 

reset control function, type 2 communication scanner, 
output X'43' 8-170 

reset control function, type 3 or 3HS communication scanner 
output X'43' F-270 

RESET push button 1-070 
reset-select LI B, type 3 or 3HS communication scanner 

control out A and B B-260, 8-270 
output X'43' 8-·170 

reset-select LI B, type 3 communication scanner 
control out, A and 8 F-530, 5-540 
output X'43' F-270 

resetting a CCU check 1-120 

resetting the CCU, disables storage protection 6-040 
resetting the 3705 1-120 
restrictions/instruction decode, type 2 CA 9-100 
RI instructions 6-150,6-160,6-170 
ROS bootstrap load 6-961 
ROS load, clock step thru 1-200 
ROS test 

dual CA 2-080 
N ROS test 2-120 
type 1 and type 4 CA 2-000 
type 2 and type 3 CA 2-040 
with RPL 2~000 

RPL and CA combinations E-040 
RR instructions 6-150,6-190,6-220 
RS instructions 6-150, 6-270 
RSA instructions 6-150, 6-470 
RT instructions 6-150,6-630 

S 
sample bit service, type ., communication scanner A-030 
sample receive data, type 1 communication scanner A-030 
SAR bits 7-110 
SAR light 1-010 
scan, type 3 communication scanner F-090 
scan addressing, type 2 communication scanner time 8-010 

X-6 

scan addressing, type 3 or 3HS communication scannel time F-Ol0, F-l01 
scan addressing examples, type 2 communication scanner 8-250 
scan counter, type 2 communication scanner 8-230,8-240 
scan counter, type 3 or 3HS communication scanner F-l10 
sc·m counter bit definitions, type 1 communication 

scanner A-140, A-330 
scanne r, in troduction 0-050 
scanner disable latch, type 2 scanner, output X'43' 8-170,8-270 

n 
./ 

() o ((~ 
'{ y 

I~. 
~.Y c 



00000 o o 
scanner disable latch, type 3 scanner, output X'43' F270, F-540 
scanner enable, type 1 communication scanner A-310 
scanner selection, type 2 communication scanner, 

program addressing 8-290 
scanning 

single address 1-150 
storage 1-140 

scope points, CCU 1-200 
scope points, type 3 scanner F-690 
scope poi n ts, ty pe 3 scanner 

sync generation F-680 
scoping hints and precautions, modems C-400 
scoping loop, setting up 1FT 1-200 
scoping procedures 

sense bit-all addresses 7-050 
sense bit-single address 7-050 
sense/inhibit 7-050 

SCF, bits 1-5 F-610 
SCR, power supply 

checking +12V, -12V, +6V, -30V 0-150 or 0-560 
checking for shorts in -4V 0-180 or 0-565 
checking -4V 0-170 or 0-560 
locating shorted SCR except -4V 0-160 or 0·565 
replacing a -4V SCR head sink assembly 0-180 

SCR control card, power supply 0-190 
SCR control operating principles, power supply D-200 
SCR controls, power supply 

ac reference and reset card 0-190 
pot and filter card D-190 
SCR control card D-190 

SCR instruction 6-210,6·220 or 0·570, 0·575 
SDF, for<~ing control characters and constants F-395 
SDLC 

abort 8-520 
end of frame B-520 
flag 8-520 
flag detect predicted position B-530 
frame detect B-062 
ICW bits 34-36 (ones counter), type 2 communication 

scanner B-081 
ICW bit 37 {last line statel. type 2 communication 

scanner 8-081 
ICW bh 44 (NRZI contrail. type 2 communication 

scanner 8-081 
ICWbits, type 3 or 3HS communication scanner F-120, F-121 
LCD, type 2 communication scanner B-062 
LCD, type 3 or 3HS communication scanner F-130 
modes of operation 

NRZI B-530 
zero bit insertion/deletion B-530 
bit synchronous requirements B-530 

PCF, type 2 communication scanner 8-080 
PCF/EPCF, type 3 or 3HS communication scanner F-140 
receive sequence B-560 
SCF, type 2 communication B-061 
start of frame B-520 
terminal operation, type 3 or 3HS communication scanner F445 
transmis.sion frame format B-520 
transmit sequence, type 2 communication scanner B-540 
transmit data flow, type 3 or 3HS communication scanner F440 

SDLC ones counter F-630, F-640 

SDLC receive, data flow, type 3 or 3HS communication scanner F-520 
SDLC receive, type 3 or 3HS communication scanner F-510 
SDLC transmit, type 3 or 3HS communication scanner F430 
SDR light 1-010 
secondary control field, type 2 communication scanner 

ICW B-061 
select, LI B C-120 
selecting general registers 6·110 - 6·112 
selecting local store registers 6-110 - 6-112 
selection address, type 2 CA 9·000 
selection cycle steal rate, type 2 CA 9·000 
selection system for storage bridge 7-020 
selection/mode, type 1 CA 8·000, 8·170 

000 000 0000 000000 00 0000 0000 

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 amplifier in storage bridge 7-030, 7-031 
sense bit definitions 8-160, 9-150 
sense channel command, type 1 CA 8-160 
sense/inhibit in storage bridge 7-030, 7-031 
sense/inhibit scoping procedures 7-050 
separator character, dial C-330, C-341 
sequence chart, LI B 

start-stop bit clock control C-050 
synchronous bit clock control-business machine clock C-050 
synchronous bit clock control-external clock C-060 

sequence chart, type 4 CA 
automatic CA4 selection by priority H-240 
channel service cycle H-220, H-270 
inbound data transfers, cycle steal mode H-360 
inbound data transfers, EB mode H-270 
inputting EB local store H-290 
loading the E8 local store H-200 
outbound data transfers, cycle steal mode H-330 
outbound data transfers, EB mode H-190 

service aids, type 3 scanner F-680, F-690 
service request interlock, type 2 communication scanner B-140 
service request interlock, type 3 or 3HS communication scanner F-210 
service techniques and special tools 

adjustments, signal quality meter C-400 
dB meter and uses C-400 
line scoping procedure C-400 
scoping hints and precautions C-400 

service techniques, bridge storage 7-100 - 7-150 
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 control function, type 3 or 3HS communication scanner, output 

X'43' F-270 
set ICW bit 13.0, 13.1, 13.6 and 13.7 

type 3 communication scanner F·570 

set mode 
type 2 communication scanner, control out/in A B-260, 8·270 
type 2 communication scanner, pgm steps to initialize 

line B-070 
type 3 or 3HS communication scanner, control out/in A F-530, F-540 

setting up and executing an instruction from the 
control panel 1-160 

shift right operation, CCU 6-100 
shorts between bridge storage drive lines 7·100 
SHR Instruction 6-150,6·210,6·220 
simulation run in ROS test. 

dual CA 2-080 
N ROS, type 4 CA 2-120 
type 1 CA 2-000 
type 2 CA 2-040 

si ngle address scan 1-150, 1-110, 6·067 

single 'address test pattern cycles 6-054 
si ngle address test pattern procedure 1-150, 1-110 
single bit, multiple address bridge storage failures 7-100 
single current telegraph adapter C-270 
SNA terminal, 1 D and 1 F line set C-190 
solder connections 7-100 
special tools E-Ol0 
SR instruction 6-150,6-210,6-220 
SRI instruction 6·150,6-160,6-170 
ST instruction 6-150,6-270,6-430 
stack bits, type 1 communication scanner A-260 
START push button 1-070,6-069 
state change, type 3 or 3HS communication scanner 

EPCF F-590, F-560 
PCF F-580 
sync for scoping F-680 

status lights 
display A 1-010 
display B 1-020 

status register, PDF aray/control register type 3 or 3HS communication 
scanner F-490 

status rejecting channel commands, type 1 CA 8-160 
status transfer, type 1 CA 

ESC test I/O 8-230 
final inbound ESC 8-280 
final inbound NCS 8-280 
final outbound ESC 8-340 
final outbound NSC 8-340 
NCS testl/O 8-230 
No-Op 8-210 

status transfer ESC I/O, type 1 CA 8-220 
STC instruction 6-150,6-270,6-330 
STCT instruction 6-150,6470,6-530 
STH instruction 6-150,6-270,6-360 
stop bit check/receive break, type 2 communication scanner 

S-S receive B490 
S-S transmit 8-480 

STOP push button 1-070 

STORAGE ADDRESS/REGISTER DATA switches 1-100 
storage (bridge) 7-000 

address register bits 7-110 
addreSSing 7-110 
adjustments 7-160 
array 7-030,7-031 
clock 7-080 
controls to CCU 7 -070 
cycle 7-080 
cycle timing 7-080 
data flow 7-000 
data to CCU 7-060 
data register bit failures 7-040 
display 1-130,6-056 
failures, random 7-130 - 7-150 
introduction 0-050 
key 6-040 
protection 6-040 
scan 1-140,1-110,6-063 
test pattern 1-140, 1-110,6-060 

storage (F ET) 7-200 
address error procedure 7-290 
board layout 7-210, 7-211 
data flow 7-220 
diagnostic repair operation 7·240 
in a single address 1-130 
in storage locations 1·140,6-057 
maintenance procedure, 7·260 
physical locations 7·200 
timing chart 7-250 

store character and count instruction 6-150,6-470,6-530 
store character instruction 6-150,6-270,6-330 
store compare 1-060 
store halfword instruction 6-150,6-270,6-360 
store instruction 6-150,6-270,6-430 
store instruction at address X '000 10' 6-081 
STORE push button 1-070 
store register CSl maintenance cycle 1-040,6-054 
store stack bits, type 1 communication scanner A-260 
store storage CS maintenance cycle 1-040,6-057 
storing data 

in a register 1-130,6-054 

strobe 
line set lA, lB, lC,lD C-170 
line set lD,lF, lH C-200 
line set 1 G, 1T C-230 
line set lGA,lTA C-235 
line set 1 J C-241 
line set 1 K, 1 S, 1 U C-243 
line set 1 N C-245 
line set 1 R C-247 A 
line set 1W, lZ C-248 
line set 2A. 3A, 3B, 4A, 4B, 4C C-250 
line set 5A, 5B, 6A C-280 

ow 

LIB 7 C-280 
line set 8A, 8B, 9A, 12A, 128 C-300 
line set lOA C-314,C-315 
line set 11 A, 11 B C-318, C-319 

strobe setting reoptimiz8tion 7-160 
substitution control register, type 2 communication scanner 

output X'41' B-160 
scan addressing B-230 

substitution control register, type 3 communicatIOn scanner 
output X'41' F-250 
scan addressing F-220 

subtract character register instruction 6-150,6-210,6-220 
subtract halfword register instruction 6-150,6-210,6-220 
subtract operation, CCU 6-100 
subtract register immediate instruction 6-150,6-160,6-170 
subtract register instruction 6-150,6-210,6-220 . 
summary LCD code changes B-002 
switched state, type 3 CA G-OOO 

sync, scope for type 3 or 3HS scanner F-680, F-690 

T 
T times displayed on control panel 1-010 
tag lines data flow, type 3 CA G-Ol0 
tag terminator assemblies E-OOO, E-020, E-021 
TAR, display 1-040 
technology-related tools E-Ol0 
telegraph adapter C-270 

I terminal, SNA line set 10 and 1 F C-190 
terminators bus/tag E-OOO, E-020, E-021 
terminal operation, type 3 or 3HS communication scanner 

bi-sync F-225, F-426 
SDLC F445, F-446 

test block 1-300 
test data latch 

type 1 communication scanner A-340 
type 2 communication scanner, diagnostic wrap 

mode Bc270, 8-511 
type 3 or 3HS communication scanner, diagnostic wrap 
mode F-540, 

test equipment E-Ol0 
TEST light 1-080 
test mode latch 

reset 1-080 
set 1-080 

test programs 0-000 
test register under mask instruction 6-150,6-160,6-170 
Test 2 (modem) 

Emulation Program panel procedures C4208 
1FT's C-440 

Test 3 (modem) 
Emulation Program panel procedures C420B 
1FT's C-440 

Test 4 (modem) 
Emulation Program panel procedures C420B 
1FT's C-440 

timing 
CCU clock 6-030 
read/write 7 -040 
storage (bridgel addressing 7-020 
storage (bridgel cycle 7-080 

timing charts 
asynchronous attention status, type 3 CA G-160 
asynchronous device end, type 3 CA G-140 
automatic call originate C-340 
auto-answer C-360 
channel interface sequences 8-380 
clock and (bridge storage) F -070 
clock and (FET storage) F-080 
contingent state, type 3 CA G-120 
control in A, B, and C A-190 
control in A,.B, and C A-200 

INDEX X-7 
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cycle steal transmit, type 3 communication scanner F-370 
cycle steal receive, type 3ar 3HS communication scanner F-460 
fault sense power check 0-010 
fault sense power check, 3705-11 0-310 or 0-510 
FET storage, output X'44-47' 
increment scanner A-030 
indicator light supply/controls 0-210 or 0-570 
IPL phase 1 and 2 timing 

bridge storage 6-963 
FET storage 6-964 

LI 8 5,6, 7 transmit/receive C-390 
long term allegiance, type 3 CA G-l10 
low priority scan example A-050 
output X'41' A-240 
output X'46' A-320 
power off 0-250 
power on 0-050 
power off, 3705-11 0-370 
power on, 3705-11 0-350 or 0-540 
sample bit service A-030 
sample receive data A-030 
SOLC receive sequence 8-560 
SOLC transmit sequence 8-540 
set bit service L2 latch A-040 
storage (FET) 7-250 
thermal sense power check 3705-1 0-010 
thermal sense power check, 3705-11 

OXO gate with more than three cards 0-310 
OXO gate with only two or three cards 0-510 

type 1 communication scanner 8-370 
12A, 128 break C-31l 

timeout, counter bisync F-630, F-640 
tools and test equipment E-010 
transmit 

cycle steal operation, type 3 or 3HS communication 
scanner F-360 

line set lA, 18, lC, 10 C-180 
line set 10, 1F,lH G-210 
line set 1 G, 1T C-240 
line set 1J C-242 
line set 1 K, 1S, 1 U G-244 
line set 1 N C-246 
line set 1 R C-247 A 
line set lW, lZ C-249 
line set. 2A, 3A, 38, 4A, 48, 4C C-260 
line set 5A, 58, 6A C-290 
Ll87 C-290 
line set 8A, 88, 9A, 12A, 128 C-310 
line set lOA C-314 
line set 11 A, 118 C-318 

transmit details, type 2 communication scanner 
(S-S) PDF to SOF transfer 8-480 
8SC 8-410 
start-stop 8-480 
transmit details, type 3 or 3HS communication scanner 

8SG F-420 
SOLC F-430 

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 0-010 
type 1 channel adapter, introduction 0-050 
type 1 communication scanner, introduction 0-050 
type 2 attachment base 8-020, F-020 
type 2 channel adapter, introduction 0-050 
type 2 channel adapter states 9-060 
type 2 communication scanner, introduction 0-050 
type 3 GA bus lines data flow G-020 
type 3 CA response to system and selective reset G-170 
type 3 CA selection from a neutral state G-080 
type 3 CA tag lines data flow G-Ol0 
type 3 channel adapter, introduction 0-050, G-OOO 

In 0-' \J' I o o o o 
\ 

type 3 or 3HS communication scanner introduction F-OOO 
type 3 or 3HS scanner data flow F-030 
type 4 channel adapter 

U 

introductionH-OOO 
multiple H-OOO 
N channel ROS 2-120 

underrun, type 2 communication scanner 
8SG transmit 8-410 
input X'44' 8-140 
start-stop transmit 8-480 

undervolatage MAPs, 3705-11 modified power 
-4V 0-640 
+3.4V 0-645 
+8.5V 0-650 
+6V 0-655 
·12V 0-660 
+12V 0·665 

unprotected storage 6-040 
upper scan limit modification, type 2 communication 

scanner 8-230 
upper scan limit modification, type 3 or 3HS communication 

scanner F-l00 
usage meter flowchart 0-240, 0-590 

V 
voltage levels, logic 

OXO gate with more than three cards 
OXO gate with only two or three cards 

voltage reoptimization, XYZ drive 7-160 

W 
WAIT light 1-080 
wait state 6-060, 6-061 
wave shapes, power supply 

SCR controls 0·200 
+12V, -12v, +6V, ·30V supplies 0-150 
',4V supply 0-170 

0-230 
0-580 

wave shapes, LI Bs 5, 6, 7 modems C-450 - C-520 
welds 7-100 
wrap blocks 

(see test blocks 1-300) 
wrap mode, type 3 or 3HS scanner F-700, F-710 
write array conditions F-391 
write cycle for bridge storage 7-030 
write gate drivers 7-020 
write IPL channel command, type 1 CA 8-180 
write IPL command, type 2 CA 9-330 
write IPL command final status, type 1 CA 8-190 
write I P L data/status L3 interrupt, type 1 CA 8-140 

o o r~ 
'" y () o 

x 
X address cards 7-110 
X and Y drive system 7-020 
X windings 7"()20 
XCR instruction 6-150,6-200,6-220 
XHR instruction 6-150,6-200,6-220 
XR instruction 6-150,6-200,6-220 
XRI instruction 6-150,6-160,6-170 
XY drive line continuity check 7-110 
XYZ drive voltage reoptimization 7-160 

Y 
Y address cards 7-110 
Y windings 7-020 

Z 
Z LEVEL light 1-020 
Z register controls 6-100 
zero bit insertion/deletion, SOLC 8-530 

() o 00 o o 
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12A, 128, integrated modem with break C-312 
16K storage bridge module 7 -110 

3 
32 K storage bridge module 7 -110 
3705 

channel adapter 
type 1 8-000 
type 2 9-000 
type 3 G-OOO 
type 4 H-OOO 

communication scanner 
type 1 A-OOO 
type 2 8-000 
type 3 or 3HS F-OOO 

control panel 1-000 
line interface base C-OOO 
line set C-160 
power supply 3705-1 0-000 
power supply 3705-11 

OXO Qate with more than three cards 0-300 
OXO gate with only two or three cards 0-500 

storage 7-000 
3705 introduction 0-050 
3705-1 physical locations E·Ooo 
3705-11 control panel configurations E-040 
3705-11 feature board locations E-030 
3705-11 hardware combinations E-040 
3705-11 physical locations E-020, E-021 

INDEX 

3705-11 Power maintenance analysis procedures (MAPs) 0-599 
3705-11 power supply 

OXO gate with more than three cards 0-300, 0-301 
OXO gate with only two or three cards 0-500, 0-505 

3705-11 remote program loader 
combinations E-040 

X-8 

o o o (} 0 o 



o 0 
I o 

(") 

S 
~ 
~ 
0 
is: 
)-
0' 
j 
~ 
'3" ;;;. 
r-:;. 
CD 

"'I"~'~'~.'.oI~.J.(".["r~_"'_"lJ.""':"",''-'~'':.''''''''''''''''''''''''''L.~''''''''''''''''~_~:''''~".J.~~.,'~., ... ".J_ •• _~I ","", '4'r~"-"---L-~~~~!I""'''~.'''~.~.~''~"-u-,,'~~~'~~L.'--'"---~' '_' _' _",.--'-'~~_UL.U.Lill.!t.w' J'L.d Ull\ • .J.I •• ~lWJJJ~' ~ .... ~i'~ ............................ ~~, 

o o o o 
3705 Communications Controller 
Theory -Main tenance 
Volume I 

Order No. SY27-0107-5 

o o o o o o 

This form may be used to communicate your views about this publication. They will be 
sent to the author's department for whatever review and action, if any, is deemed 
appropriate. Comments may be written in your own language; use of English is not 
required. 

IBM shall have the nonexclusive right, in its discretion, to use and distribute all 
submitted information, in any form, for any and all purposes, without obligation of 
any kind to the submitter. Your interest is appreciated. 
Note: Copies of IBM publications are not stocked at the location to which this form 
is addressed. Please direct any requests for copies of publications, or for assistance in 
using your IBM system, to your IBM representative or to the IBM branch office serving 

, your locality. 
Possible topics for comment are: 

o o o 
READER'S 
COMMENT 
FORM 

Clarity Accuracy Completeness Organization Coding Retrieval Legibility 

If you would like a reply, complete the following (Please Print): 

YourName __________________________________________ ~ ____________ _ 

Company Name ____________________________________________________ __ 

Department ____________________________________________ __ 

Street Address 
City _________________ State ______ Zip Code ' ___ _ 

Thank you for your coopenition. No postage stamp is necessary if mailed in the U.s.A. (Elsewhere, an IBM office 
or representative will be happy to forward your comments.) 

o o o I 

D 

(") 

S 
0 
~ 

~ 
0 
is: 
)-
0 
j 
-I 
'3" ;;;. 

C 
~ 
CD 

00 o o 
3705 Communications Controller 
The ory - Main tenance 
Volume I 

Order No. SY27-0107-5 

o o 0 o o 0 

This form may be used to communicate your views about this publication. They will be 
sent to the author's department for whatever review and action, if any, is deemed 
appropriate. Comments may be written in your own language; use of English is not 

required. 
IBM shall have the nonexclusive right, in its discretion, to use and distribute all 

submitted information, in any form, for any and all purposes, without obligation of 
any kind to the submitter. Your interest is appreciated . 
Note: Copies of IBM publications are not stocked at the location to which this form 
is addressed. Please direct any requests for copies of publications, or for assistance in 
using your IBM system, to your IBM representative or to the IBM branch office serving 
your locality. 
Possible topics for comment are: 

o o o 
READER'S 
COMMENT 
FORM 

Clarity Accuracy Completeness Organization Coding Retrieval Legibility 

If you would like a reply, complete the following (Please Print): 

YourName ______________________________________________ ~---------

CompanyName __________________________ ~------~------------------
Department ____________________________________________ __ 

Street Address 
City _____________________ State _____ Zip Code ___ _ 

Thank you for your cooperation. No postage stamp is necessary if mailed in the U.S.A. (Elsewhere, an IBM office 
or representative will be happy to forward your comments.) 

o 



{} {). Q. o (0 o 0", 
\ ' 

A "11'\ (U 

SY27-0107-6 

ADDITIONAL COMMENTS: 

Please Do Not Staple 

/{-'\ 
I' .. JI () o /, ':1 0

·· o (0' 
I 

0·, 
. ~ 

S 
~ 
-n 
o 
Ci 
~ 
o 
:J 

co 

~ 
ii; 

I 
•••••••• Fold and tape ....................................................... Fold and tape ......... , 

BUSINESS REPLY MAil 
FIRST CLASS PERMIT NO. 40 ARMONK, N.Y. 

POSTAGE WILL BE PAID BY ADDRESSEE 

International Business Machines Corporation 
Dept. E02 
P,O. Box 12195 
Research Triangle Park 
North Carolina 27709 

I II NO POSTAGE 
NECESSARY 
IF MAILED 
IN THE 

UNITED STATES 

I 

, •••••••• Fold and tape ••••••••.•.• , ••...•.••••••••••••••••••••••••••••• '.' •• Fold and tape .••••••••• , 

==.= =~~ - ----- --- ------ - ------ ----- _.-
International Business Machines Corporation 
Data Processing Division 
1133 Westchester Avenue, White Plains. N.Y. 10604 

IBM World Trade Americas/Far East Corporation 
Town of Mount Pleasant. Route 9. North Tarrytown .. N.Y .. U.S.A. 10591 

IBM World Trade Europe/Middle East/Africa Corporation 
360 Hamilton Avenue, White Plains. N.Y .. U.S.A. 10601 

I 
I 
I 
I 
I 

(0 

eN 
-..J 
o 
(]'I 

(") 
o 
3 
3 
c: 
::J 

~r 
r+ 
0' 
:::s 
Ii) 

b' 
:::s 
r+ 

2-
~ 
< 
9.. 

::j 
s: 
"0 
::J. 
:::s 
r+ 
CD 
c.. 
::J 

C 
en 
~ 
en 
-< 
r-.> 
--..I 

6 ...... 
o 
-..J 
en 

(.) 1:{)Y27-07-6 0 , , 0",' o I.l) () () 4.)1 (}l 

ADDITIONAL COMMENTS: 

Please Do Not Staple 

() o {) 10 
I 

U 
() 

S 
~ 
-n 
o 
Ci 
~ 
o 
:J 
co 
c: 
:J 
('I) 

I 
• •••••••• Fold and tape ...................... , ............................... . Fold and tape .......... , 

BUSINESS REPLY MAIL 
FIRST CLASS PERMIT NO. 40 ARMONK, N.Y, 

POSTAGE WI LL BE PAID BY ADDRESSEE 

International Business Machines Corporation 
Dept. E02 
P.O, Box 12195 
Research Triangle Park 
North Carolina 27709 

11111 
NO POSTAGE 
NECESSARY 
IF MAILED 

IN THE 
UNITED STATES 

I 

I 
I 

I 
I 
I 
I 
I 
I 
I 

•••••• , , Fold and tape •••••••••••••••••••••••••••••••••.•••••••••••••••••••• Fold and tape .......... , 

--- -® ------ ------~ ---- - - ---------- _.-
International Business Machines Corporation 
Data Processing Division 
1133 Westchest&r Avenue. White Plains. N.Y. 10604 

IBM World Trade Americas/Far East Corporation 
Town of Mount Pleasant, Route 9. North Tarrytown. N.Y .. U.S.A. 10591 

IBM World Trade Europe/Middle East/Africa Corporation 
360 Hamilton Avenue. White Plains. N.Y .• U.S.A. 10601 

I 

i; 

W 
-...J o 
(]'I 

(") 
o 
3 
3 
c 
:::s o· 
Dl 
r+ o· 
::J 
(f) 

(") 
o 
~ 
r+ 

2-
~ 
< 
£. 

::j 
s: 

"0 , 
3' 
r+ 
CD 
c.. 
3' 
c 
en 
~ 
en 
-< 
I\J 
-..J 

~ 
o 
-..J en 

.r') 

(u 



,,'0 0 () 0 () 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0 



System 

Maintenance 

Library 

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

System 

~-

_ - -Cut Here" - .J 

-~- .... ® ----- ----
-. ------ - -~----

-~-.-
International Business Machines Corporation 
Data Processing Division . 
1133 Westchester Avenue. White Plains. N.Y. 10604 

IBM World Trade Americas/Far East Corporation 
Town of Mount Pleasant. Route 9. North Tarrytown. N.Y .• U.S.A. 10591 

IBM World Trade Europe/Middle East/Africa Corporation 
360 Hamilton Avenue. White Plains. N.Y .• U.S.A. 10601 

3705 Communications Controller Vol. I (TM) Printed in U.S.A SY27-0107-6 
o 
o 
c· 
~c.7 

,...., 
~ 

o 
o 
o 
,....\ 
~ 

o 
,~ 

~ 

o 
;;;, 
~ 

C) 
o 
~'" 
~."" 

~ 
~ 

o 
o 
o 
(~ 

o 
o 
F~. 
~:JC" 

~ .. ~ 

~. 
~ 

F~~ 

~9 

F~ 

Y 

~ 
~ 

~" 
~ 

~ 
~ 

~. 
\C--.:? 

~=;,.. 

:~~ 

~'\ 
[ 

'=~ -0 

t 


