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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 common to both versions.
References to the 3705-1 will apply to the bridge
storage version and references to the 3705-I1 will
apply to the FET 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
manuai for locating 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 IBM systems or equipment, refer to the
latest edition that is applicabie 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.

Publications are not stocked at the address given below; requests for IBM publica-

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

This manual has been written by the IBM System Communications Division, Publica-

tions Development, Department E0Q2, P.O. Box 12195, Research Triangle Park,
North Carolina 27709. A reader's comment form is provided at the back of this
publication. |f the form has been removed, comments may be sent to the above
address. |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.

IBM has prepared this maintenance manual for the use of IBM 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 inpart 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 control unit, storage, and type 1
channel adapter. A composite index of all three volumes
is at the back 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 diffefent 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 OLTEP SRL, GC24-5086

OLTSEP Operators’ Guide, D99-SEPDT

System/360 and System/370 1/0O 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 1BM 3705 Communi-
cations Controller Internal Functional Test Loader,
Diagnostic Control Module, Initial Test, and Panel
Line Test D99-3705D.

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 (OLTT)
IBM Maintenance Document On-Line Terminal Test
User’s Guide, D99-3700A

On-Line Line Test (OLLT)

e IBM Maintenance Document Program 3704/3705
Communications Scanner On-Line Line Test,
D99-3700C (for NCP-3 or later)

@ |BM Maintenance Document Program 3705 Communi-
cations Scanner On-Line Line Test, D99-37058
(for NCP-1-0or 2)

PREFACE ' I

Summary of Changes for SY27-0107-4

This revision contains new information about (1) 3705-I1,
{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:

e Line sets 12A and 12B require that ‘modem receive space’
keep SCF O (Receive Break) set for five consecutive char-
acter times 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.)

e Diagnostic jumpering procedures to use the ‘clock step’
latch to freeze the clock have been updated.

e 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

This revision contains new information about (1) Line Sets
1T and 1U, (2) the Remote Program Loader-11 for the
3705-H! and its impact on IPL, (3) multiple type 4 chan-
nel adapters, (4) N-channel ROS for the type 4 channel
adapter, (56) 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 FET storage address errors, and (9) an

IPL data flow,

The IPL 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:

FET storage data flow and timings
- Physical Locations

Card functions and locations

Input and Output instructions

Power supply information

Line set and LIB information

Channel adapters

Communication scanners

In addition, minor corrections and changes have been made.

N
PN
; ¥



..60'00 .00000000000 000000606000 00060O0C
ABBREVIATIONS

A

AA
ABAR
ABO
ac
ACO
ACF/NCP/
A
ACR
ACU
adr
AEQ
AHR
ALD
ALU
AMP
APAR
AR
ARI

B
BAL
BALR
BAR
BB
BC
BCB
BCC
BCL
BCT
BO
BP
bps
BSC
BSM
BZL
CA -
CACHKR
CACR
CADB
CAMR
CASNSR
CASTR
CB
CBAR
CCB
CCR
CCT
CCU
CD
CDS
CE
chan
char
CHR
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And circuit or ampere

automatic answering

attachment buffer address register
adapter bus out (register)
alternating current

automatic call originate

Advanced Communications Function for
Network Control Program/Virtual Storage
abandom call and retry

automatic calling unit

address

automatic equalizer

add halfword register (instruction)
automated logic diagram

arithmetic logic unit

amplifier

authorized program analysis report
add register (instruction)

add register immediate (instruction)
branch (instruction)

branch and link (instruction)
branch and link register (instruction)
buffer address register

branch on bit ({instruction)

bit clock

bit control block

bit clock control

branch on C latch (instruction)
branch on count (instruction)

bus out

break point

bit per second

binary synchronous communication
bridge storage module

branch on Z latch (instruction)
channel adapter

channel adapter check register
channel adapter control register
channel adapter data buffer
channel adapter mode register
channel adapter sense register
channel adapter status register
circuit -breaker

CSB buffer address register
character control block

compare character register (instruction)
coupler cut through (modem)
central control unit

carrier detect

configuration data set

Channel End (status)

channel

character

compare halfword register (instruction)

ck
clk
cm
CMDR
CMND
com
Ccos
cp
CPU
CR
CRC
CRI
CRQ
CS
CSAR
CSB
CSCD
CSMC
ctrl
CTS
CUCR
CUE
cw
CWAR
CWCNTR
DAA
DA
dB
DBAR
dc
DCE
DCM
DCR
DE
DET
diag
dist
DLO
DOS
DPR
DR

DCS
DSR
DT
DTE
DTR
EC
EB
ECP
ElA
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

ESC
EXT
FCS
FET

FETOM

FF
FL

FRU

GB
gnd
hex
Hifwd
horz
HS

Hz

|

IAR
IC
ICS
ICT
ICW
IFT |
IN
INCWAR
Init
int
intf
1/0
IPL
IR
ISACR
L

LA
LAR
LCD
LCOR

LCR
LED
LGF

“LH

LHOR

LHR
LiB
lim
LOR
LOSC
LR

" LRI

LSorls
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 {(instruction)

light emitting diode

leading graphics flag

load halfword (instruction)

load halfword with offset register
(instruction)

load halfword register (instruction)

line interface base

limiter

load with offset register {instruction)

last oscillator sample condition

"load register {instruction)

load register immediate {ihstruction)
local store

latch

level 1

L2
L3
L4
L5

- mA

Mem TB
modem
ms/divn
MST
mV

NB
N/C
NCP
NCR
NHR
N/O
NR -
NRI
NRZI
ns

NSC
OBR
o/C
OCR
OE

OH
OHR
OLT
OLTEP
OLTLIB
OLTSEP
op

op reg
OR
ORl
0s
0SC
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
modulator/demodulator
milliseconds per division
monolithic system technology
millivolt

Digit Signal

normally closed

network control program

and character register (instruction)
and halfword register (instruction)
normally open

and register {instruction)

and register immediate (instruction}
non-return-to-zero inverted
nanoseconds

native subchannel

outboard recorder

overcurrent ,

or character register (instruction)

-~ exclusive or

off hook (modem)

or halfword register (mstructnon)
on line test

on line test executive program

on line test library

on line test standalone executive program
operation

operation register

or register (instruction)

or register immediate (instruction)
Operating System

oscillator

output (instruction)

outbound control word address register
overrun

overvoltage

parity

parity check

primary control field -

program controlled interrupt
parallel data field

partitioned emulation programming
parity generation

program

polarity hold

Present Next Digit

part number

power on reset

position

ABBREVIATIONS III
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POSC
pot
P-P
PPB
PUT
PWI

rev
rd
rdy
RE
ref
reg
regen
req
Rl

RLSD
RMS
ROS
RPL
RR
RS
RSA
RT

RTS
rly

SAR
SCF
SCR

SCRID
SDF
SDLC
SDR
sec
sel -
SEP
seq
SG
SH
SHR
SIG
SIO
SMS
SR
SRI
SRL
S/S
ST
STC
STCT

STH

present oscillator sample condition
potentiometer
post processor modem card
prime power box
-.programmable unijunction transistor
power indicater :
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 déta‘ link control
storage data register
second '
selection
separator {ACO only)
sequence
signal ground
switch hook (modem) ‘
subtract halfword register (instruction)
signal , , ‘
_start 1/O
standard modular system
subtract register (instruction)
subtract register immediate (instruction)
- Systems Reference Library =
start/stop S
store (instruction)
store character (instruction)
store character and count (instruction)
store halfword (instruction) - ’

stk
svVC
sw
SYN
sync
TAR
TB
TIC
tr
TRM
TSL
T2
T3
T4
uc
UE
\
V/divn
wd
wr
XCR
xfer
xfmr
XHR
xmt
XR
XRI
2w
aw

stacked

service

switch

synchronous idle

synchronization or synchronous

temporary address register R -

terminal board a ST

Transfer In Channel el

trigger

test register under mask (instruction) -

Technical Service Letter v N

test 2 e

test 3 ,

test 4 : Sl 1

Unit Check (status) RN

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 haif-duplex) :

four-wire line connection (implies duplex, but actual
duplex depends on the line set type and telephoneé-

~ company equipment. . &

ABBREVIATIONS
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CONTENTS-VOLUME 1

MAINTENANCE PHILOSOPHY

Input X‘71’ Panel Addr/Data STORAGE STO TYPE 1 CHANNEL ADAPTER

CENTRAL CONTROL UNIT

Entry Digits 6-780 000
MAINTENANCE PHILOSOPHY  0-000 CENTRAL CONTROL UNIT 6-000 Input»;(’7s2;' Display/Function BRIDGE STORAGE MODULE 7-000 'TI\\',TPFE(?D(?HCAT,L?\::L ADAPTER D ATAS %
Maintenance Process 0-000 3705-1 CARD FUNCTIONS 6010 Select Sw. 6-790 ADDRESSING 7:010 ELOW , 8-010
Problem Isolation 0010 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 6020 Input X'74‘ Lagging Address TIMING AND ADDRESSING 7-020 LOCATIONS 8030
, CLOCK TIMES 6-030 Register 6-800 SENSE/INHIBIT (READ/WRITE) INPUT AND OUTPUT
INTRODUCTION TO THE 3705 STORAGE PROTECTION 6-040 Input X76" Adapter Level 1 | 32K 7030 INSTRUCTIONS 8.060
MACHINE CYCLES 6-050 Interrupt 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 Input X’61" Instruction 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 CONTROLSTO CCU  7-070 Output and Input X'64’
DISPLAY A . 1010 Single Address Scanning 6-067 Input X'7B’ and X7C’ CRC STORAGE CYCLE TIMING 7-080 Instruction 8110
Display A Check Lights 1010 Start Push Button Operation 6-069 Register 6-840 STORAGE PHYSICAL LOCATIONS 7-090 Output and Input X'65’
Display A Status Lights 1010 'MACHINE CYCLE PRIORITIES  6-070 Input X'7D’ CCU Check Register 6-841 SERVICE TECHNIQUES 7100 Instruction | 8110
DlSP-LAY ° : 1020 PROGRAM LEVEL PRIORITIES Input X*7E" CCU Level 1 ADJUSTMENTS ' 7-160 Output X‘66’ Instruction 8-120
Display B Status Lights 1020 AND INTERRUPTS 6-080 Interrupt Requests 6-850 FET STORAGE MAINTENANCE Input X'66" Instruction 8120
Display B Check Lights 1020 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 1030 CONTROLS 6110 CCU OUTPUT INSTRUCTIONS  6-870 FET STORAGE BOARD CHANNEL ADAPTER
CONTROL PANEL PROCEDURES  1-120 CYCLE STEAL IN (CA2, CA3, Output X0 to X'1F’ LAYOUT (01B-A1) 7210 INITIALIZATION (IPL) 8140
CONTROL PANEL TEST OF THE CA4 or TYPE 3 SCANNER) 6120 General Registers 6-870 FET STORAGE BOARD EXPECTED CPU RESPONSE TO
CCUDATAPATH 1170 CYCLE STEAL OUT (CA2, CA3, Output X70" Hard Stop 6-870 LAYOUT (02B-A1) 7211 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 1170 INSTRUCTION DECODING 6-150 Register 1 6-870 FET STORAGE DIAGNOSTIC WRITE IPL COMMAND 8-180
Part 2. Miscellanaous 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 EET STORAGE MAINTENANCE NSC No-Op 8-210
DIAGNOSTIC AIDS INSTRUCTIONS 6-190 3705s with under 256K 6-880 PROCEDURE 7-260 ESC No-Op 8-210
Soope Pt and Jumper 1-200 REGISTER AND STORAGE Output X'73" Set Key FET STORAGE TEST NSC Test 1/O 8-220
CEﬁzZ??;Lg:eiatch Card 1201 INSTRUCTIONS 6-270 3705s with over 256K 6-891 PATTERNS 7-280 ESC Test 1/0 8220
Test Blocks 1-300 REGISTER AND STORAGE WITH Output X*77" Miscellaneous MAINTENANCE PROCEDURE- INBOUND DATA TRANSFERS 8-250
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 ADDRESS INSTRUCTIONS 6-560 Output X‘79" Utility 6-930 OUTBOUND DATA TRANSFERS 8310
REGISTER BRANCH OR Output X'7A’ 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 INTEREACE
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 4
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'00" to X"1F’ 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

LOCATION OF LOGIC PAGES BY VOLUME NUMBER

Contents

Volume Logic Pages

1 YZ ‘
2 AA-CV
2A cw-Cz
3 DF-Dz
4 RA-RS
A04 PA-PS
5 QA-QN
A05 SA-SQ
6 TA-TB
7 VA
8 VB
9 VC-VD

10 VE-VF

11 VG-VH

12 A

13 VL

14 VN

15 vQ

16 VS

17 GA-GC

18 vu

19 VW

20 VX

21 MM

22 TD-TE

23 TF

24 TA-TB

Power supply—installation instruction

Ccu

ROS-Type 2 attachment base—CCU

CCcu

Type 1 scanner and channel adapter

Type 4 channel adapter

Type 2 channel adapter

Type 3 channel adapter

Type 2 scanner

Type 1 LIB-reference material

Type 1 LIB—line sets 1A, 1B, 1C, 1D, 1E, 1F,
1G, 1GA, 1H, 1J, 1K, 1N, 1R, 1S, 1T, 1TA,
1U, 1W, 12

Type 2 LIB—line set 2A

Type 3 LIB—line sets 3A, 3B

Type 4 LIB—line sets 4A, 4B, 4C

Type 5 LIB—line sets 5A, 5B

Type 6 LIB—line set 6A

Type 7 LIB

Type 8 LIB—line sets 8A, 8B

Type 9 LIB—line set 9A

Remote Program Loader Diskette Controller
Type 10 LIB~line set 10A

Type 11 LIB—line sets 11A, 11B
Type 12 LIB—line sets 12A, 12B
FET storage (3705-11)

Type 3 or 3HS scanner -

Type 3 or 3HS scanner

Type 2 scanner (3705-11)

.
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CONTENTS-VOLUME 3

3705-1
POWER SUPPLY
COMPONENT LOCATIONS D000
POWER CHECK D010
FAULT INDICATORS D020
3705 POWER DISTRIBUTION D-030
EXPANSION FRAME POWER |
DISTRIBUTION D040
POWER—ON SEQUENCE D-050
MAINTENANCE CHARTS AND
PROCEDURES D-060
DC VOLTAGE DISTRIBUTION  D-140

CHECKING * 12, +6, —30, VOLT
SCRs D-150

CHECKING —4 VOLT SCRs D-170
SCR CONTROLS D-190
INDICATOR LIGHTS - POWER

SUPPLY /CONTROL D-210
INDICATOR LIGHTS - CHARTS

AND PROCEDURES D-220
DC VOLTAGE MEASUREMENT  D-230
USAGE METER D-240
POWER DOWN SEQUENCE D-250
3705-1l POWER SUPPLY .
(0XD GATE WITH MORE PWR

THAN THREE CARDS)

3705-11 POWER SUPPLY

(BASIC FRAME OF MODELS E-L

AND FIRST EXPANSION FRAME

OF MODELS E-H) D-300
3705-11 POWER SUPPLY

(FIRST EXPANSION FRAME

OF MODELS J-L ONLY) D-301
POWER CHECK D-310
FAULT INDICATORS D-320
POWER DISTRIBUTION - D-330
EXPANSION FRAME POWER

DISTRIBUTION D-340
FET STORAGE POWER ’

ELEMENTS D-345
POWER-ON SEQUENCE D-350
DC VOLTAGE DISTRIBUTION D-360
POWER DOWN SEQUENCE D-370

3705-11 POWER SUPPLY

(0XD GATE WITH ONLY TWO
OR THREE CARDS)

3705-If POWER SUPPLY

COMPONENT LOCATIONS D-500

3705-11 POWER CHECK D-510
3705-Il FAULT INDICATORS D-520
3705-11 POWER DISTRIBUTION D-5630
3705-1l EXPANSION FRAME

POWER DISTRIBUTION D-535
3705-ii POWER-—-ON SEQUENCE D-540
3705-il DC VOLTAGE

DISTRIBUTION D-550
CHECKING +3.4V, +8.5V, +6V

AND +12V SCRs D-560
INDICATOR LIGHTS~

SUPPLY/CONTROL D-570
INDICATOR LIGHTS —CHARTS
AND PROCEDURES" D-575 _
DC VOLTAGE MEASUREMENT D-580
USAGE METER D-590

3705-1l POWER MAINTENANCE

SCAN ADDRESS DATA FLOW
USING HIGH SPEED SELECT
SCAN ADDRESSING
SCAN COUNTER
ICW CONTROL AND DATA
FIELDS :
Line control definer
Primary/extended primary
control field -
Byte 15 (BSC status)
Byte 156 (SDLC status)
ICW DATA FLOW
INPUT INSTRUCTIONS
Input X'40’ (interface address)

Input X‘41’ and X’'42’
input X’43' (Check register)

Input X‘44’, X‘45’, and X'47'

Input X‘46’ (Display Register)
ANALYSIS PROCEDURES (MAPs) IMMAMIMIGURIN |, x'48' X'49', and X'4A’

3705-11 POWER MAINTENANCE

ANALYSIS PROCEDURES (MAPs)  D-599
misceLLANEOUS [IYIEYS

3705-1 PHYSICAL LOCATIONS E-000

TOOLS AND TEST EQUIPMENT  E-010

PREVENTIVE MAINTENANCE E-010

3705-11 PHYSICAL LOCATIONS

(BASIC FRAME OF MODELS E-L

AND FIRST EXPANSION FRAME

OF MODELS E-H) E-020
3705-11 PHYSICAL LOCATIONS

(FIRST EXPANSION FRAME OF

MODELS J-L) E-021
3705-11 FEATURE BOARD
LOCATIONS E-030

3705-11 ALLOWABLE HARDWARE
COMBINATIONS AND CONTROL
PANEL CONFIGURATIONS E-040

TYPE 3 AND 3HS COM-

Ccs3
MUNICATION SCANNER -

INTRODUCTION F-000
TYPE 2 ATTACHMENT DATA

FLOW ' F-020
SCANNER DATA FLOW F-030
DATA FLOW DESCRIPTIONS F-040

COMMUNICATION

SCANNER BOARD 0XA-E2

LAYOUT F-050
COMMUNICATION ‘

SCANNER BOARD OXA-E3

LAYOUT F-060
CLOCK AND TIMINGS—BRIDGE

STORAGE -F-070
CLOCK AND TIMINGS—FET

STORAGE F-080

Input X‘4B’, X'4C’, X‘4F’,
and X'4F’
OUTPUT INSTRUCTIONS
Output X‘40' and X'41’
Output X‘42’ (DBAR/Scan
Limits)
Output X’43' (control)
Output X'44’ (SCF/PDF)
Output X’45’ (LCD/PCF/EPCF)
‘Output X‘46’ (SDF)
Output X‘47’ (MISC ICW bits)
Output X‘48’, X'49", X'4A’
Output X'4C’ and X'4D’
Output X‘4E’ (CS/PDF pointers
ICW control)
Output X’4F’ status
CYCLE STEAL DATA FLOW
CYCLE STEAL OPERATION—
TRANSMIT
CYCLE STEAL TIMING CHART—
TRANSMIT
CS AND PDF POINTER
SEQUENCE-TRANSMIT
PDF ARRAY—-SUMMARY OF
CS/PDF POINTER USE
WRITE ARRAY CONDITIONS
PDF/CS POINTER SELECTION
FORCING CONTROL CHARAC -
TERS AND CONSTANTS TO
THE SDF
CONTROL CHARACTER DECODE

‘BSC TRANSMIT

BSC TRANSMIT DATA FLOW
BSC TRANSMIT DETAILS
BI-SYNC TERMINAL OPERATION
SDLC TRANSMIT
SDLC TRANSMIT DATA FLOW
SDLC TERMINAL OPERATION
CYCLE STEAL OPERATION-
RECEIVE
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F-090
F-100
F-110

F-120
F-130

F-140
F-150
F-160
F-170

F-180

F-190
F-200

F-210
F-220
F-230

F-240

F-250
F-250

F-260
F-270
F-280
F-290
F-300
F-310
F-320
F-330

F-340
F-350
F-355

F-360
F-370
F-380

F-390
F-391
F-392

F-395
F-396
F-400
F-410
F-420
F-425
F-430
F-440
F-445

F-450

CYCLE STEAL TIMING CHART-

RECEIVE F-460
BSC RECEIVE F-470
BSC RECEIVE DATA FLOW F-480
PDF ARRAY/CONTROL

REGISTER/STATUS REGISTER

ENTRY FORMAT F-490
BSC RECEIVE DETAILS F-500
SDLC RECEIVE F-510
SDLC RECEIVE DATA FLOW F-520
DATA IN/OUT—LIB TO SCANNER- F-530
LEVEL 2 INTERRUPT F-550

SET/RESET OF ICW
Bits 13.0,-13.1, 13.6,

and 13.7 . F-570
CHANGING PCF STATES F-580
CHANGING EPCF STATES F-590
SET OF ICW BITS 0.1-0.5 (SCF

BITS 1-5) F-610
GENERATION OF LAST LINE '

STATE AND GATED TIMEOUT F-620
BISYNC TIMEOUT COUNTER

AND SDLC ONES COUNTER F-630
SCANNER LEVEL 1
INTERRUPTS F-650
COMMUNICATION
'SCANNER SERVICE AIDS F-680
SCANNER WRAP MODE F-700
DIAGNOSTIC WRAP F-710
TYPE 3 CHANNEL ADAPTER
INTRODUCTION G-000
TYPE 3 CA TAG LINES DATA
FLOW G-010
TYPE 3 CA BUS LINES DATA
FLOW G-020
CARD FUNCTIONS AND ‘
LOCATIONS G-030
CONTROL PANEL DESCRIPTION G-040
OUTPUT X‘59 INSTRUCTION G-050
INPUT X'6C’ INSTRUCTION G-060
ENABLE OR DISABLE TYPE 3
CA INTERFACE - G070
TYPE 3 CA SELECTION FROM
A NEUTRAL STATE G-080
INSTANTANEOUS ALLEGIANCE
STATE ' G-090

LLONG TERM ALLEGIANCE STATE G-110

CONTINGENT STATE G-120
ASYNCHRONOUS DEVICE END G-130
ASYNCHRONOUS ATTENTION

STATUS G-150

TYPE 3 CA RESPONSE TO
SYSTEM AND SELECTIVE RESET G-170

TYPE 4 CHANNEL ADAPTER

INTRODUCTION
TYPE 4 CA DATA FLOW
CARD FUNCTIONS AND
LOCATIONS
INPUT AND QUTPUT
INSTRUCTIONS
Input X’60°, X'61’
Output X'62'
Input X‘'62’
Output and Input X’'63’
Output and Input X'64’, X'65
Output and Input X‘66’
Input X‘67"
Output X'67’
Input X‘6C’
Output X‘6C’
Input X'6D’
Output X'6D’
Input X'6E’, X'6F"
Output X‘6E’, X'6F"
OUTBOUND DATA TRANSFERS—
EB MODE
INBOUND DATA TRANSFERS—
EB MODE
CYCLE STEAL OPERATION—
OUTBOUND DATA TRANSFERS
CYCLE STEAL OPERATION—
INBOUND DATA TRANSFERS
CA4 INTERRUPTS

INITIAL SELECTIVE RESET, .
INITIAL INTERFACE
DISCONNECT AND SERVICE
SELECTIVE RESET-—
SELECTOR CHANNEL
CONTROLS

DISCONNECT IN--SELECTOR
CHANNEL

CA4

H-000
H-010

H-030

H-040
H-050
H-060
H-070
H-080
H-090
H-100
H-110
H-120
H-130
H-140
H-150
H-160
H-170
H-180

H-190
H-250
H-300

H-340
H-380

H-390

H-400
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TNL SY27-1253 (3 OCT 1980) to SY27-0107-6
CE SAFETY PRACTICES . X

CE SAFETY PRACTICES

All Customer Engineers are expected to take every safety pre-
caution possible and observe the following safety practices
while maintaining { BM equipment:

1. You should not work alone under hazardous conditions

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.

or around equipment with dangerous voltage. Always 7. Do not use solvents, chemicals, greases or oils that
advise your manager if you MUST work alone. have not been approved by IBM, )
2, Remove all power AC and DC when removing or assem- 8. Avoid using tools or test equipment that have not
bling major components, working in immediate area of been approved by IBM. LOCATION OF LOGIC PAGESBY VOLUME NUMBER
power supplies, performing mechanical inspection of 9. Replace worn or broken tools and test equipment. )
power supplies and installing changes in machine circuity. 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.

3. Wall box power switch when_turned off should be locked
or tagged in off position, ‘Do not Operate’’ tags, form

229-1266, affixed when applicable, Pull power supply 11. All safety devices such as guards, shields, signs, ground ]
cord whenever possible, wires, etc. shall be restored after maintenance. i Volume Logic Pages Contents
4. When it is absolutely necessary to work on equipment 12. Each Customer Engineer is responsible to be certain
having exposed operating mechanical parts or exposed live that no action on his part renders product unsafe or . . . L . .
electrical circuity anywhere in the machine, the following exposes hazards to customer personnel. » 1 YZ Power supply—installation instruction
precautions must be followed. 13. Place removed machine covers in a safe out-of-the-way 2 AA—CV CCu
a. Another person familiar with power off controls must place where no one can trip over them,
: be in immediate vicinity. 14. All machine covers must be in place before machine is 2A CwW-CZ ROS-Type 2 attachment base—CCU
b. Rings, wrist watches, chains, bracelets, metal cuff returned to customer, ' 3 DF—-DZ CCU
links, shall not be worn, ; 15. Always place CE tool kit away from walk areas where
c. Only insulated pliers and screwdrivers shall be used. no one can trip over it (i.e., under desk or table). 4 RA—RS Type 1 scanner and channel adapter
d. Keep one hand in pocket. . 16. Avo!d t_ouchmg r.nechamcal moving parts (i.e., when A04 PA-PS Type 4 channel adapter
e. When using test instruments be certain controls are set lubricating, checking for play, etc.). .
correctly and proper capacity, insulated probes are 17. When using stroboscope—do not touch ANYTHING— 5 QA—QR Type 2 channel adapter
used. it may be moving. A05 — Type 3 channel adapter
f. Avoid contacting ground potential (metal floor strips, 18. Avoid wearing loose clothing that may be caught in SA—SR yp ' P
machine frames, etc. — use suitable rubber mats pur- - machinery. Shirt sleeves must be left buttoned or 6 TA-TB Type 2 scanner
chased locally if necessary). rolled above the elbow, - i
5. Safety Glasses must be worn when: 19. Ties must be tucked in shirt or have a tie clasp (pre- 7 VA Type 1LiB rfaference mat—e”?l
a. Using a hammer to drive pins, riveting, staking, etc. ferably nonconductive) approximately 3 inches from 8 VB Type 1 LIB—line sets 1A,1B,1C,1D,1E,1F,1G,
b. Power hand drilling, reaming, grinding, etc. end, Tie chains are not recommended. 1 1 1Z
¢. Using spring hooks, attaching springs. 20. Before starting equipment, make certain fellow CE’s 1GA, TH, 1J, 1K, 1N, 18' 1T, 1TA, 1U, W,
d. Soldering, wire cutting, removing steel bands. and customer personnel are not in a hazardous posi- 9 VC-VD Type 2 LIB—line set 2A
e. Parts cleaning, using solvents, sprays, cleaners, chem- . tion, H
icals, etc. » 21, Maintain good housekeeping in area of machine while 10 VE-VF Type 3 LIB—line sets 3A, 3B
f. All other conditions that may be hazardous to your performing and after completing maintenance. 1 VG—-VH Type 4 LIB—line sets 4A, 4B, 4C
eyes, REMEMBER, THEY ARE YOUR EVYES. 12 .
: vJ Type 5 LIB—line sets 5A, 6B
KNOWING SAFETY RULES IS NOT ENOUGH 13 VL Type 6 LIB—line set 6A
NSAFE ACT Wi IT Y LEAD
AN UNSA CJ LL INEVITABLY L : TO AN ACCIDENT 14 VN Type 7 LIB
D T- INAT .
USE GOOD JUDGMEN E’.IM NATE UNSAFE ACTS 229.1264-1 15 vQ Type 8 LIB-line sets 8A, 8B
16 VS Type 9 LIB—line set 9A
17 GA-GC Remote Program Loader Diskette Controller
18 vuU Type 10 LIB—line set 10A
Artificial Respiration wi?s':t:)enB':?:g:E {cr:: n:\ec(l‘tix;:zl 19 VW Type 11 LiB—line sets 11A, 11B
GENERAL CONSIDERATIONS y ) -
Cloar throat. of rood o ¢ 20 vX Type 12 LIB—line sets 12A, 12B
§ ear roat of water, food, - 3 N i
Start Immediately, Seconds Count cian Mmatter or tor 21 MM FET storage (3705-11)
Do not move victim unless absolutely 9 . . -~ Thumb and -
necessary to remove from danger. Do g '||:i|ftt h.ead bath tokopen air passage. ; finger positions 22 TD-TE Type 3 or 3HS scanner
X . Lift jaw up to keep tongue out o
not wait or look for help or stop to air palssage P P 9 u 23 TF Type 3 or 3HS scanner
loosen clothing, warm the victim or .
apply stimulants, 4. Pinch nostrils to prevent air leak- 24 TA-TB Type 2 scanner {3705-11)
Check Mouth for Obstructions age when you blow.

Remove foreign objects—Pull tongue
forward,

Loosen Clothing—Keep Warm

Take care of these items after victim
is breathing by himself or when help
is available.

Remain in Position

After victim revives, be ready to
resume respiration if necessary.

0 N oo

Blow until you see chest rise. "
Remove your lips and allow lungs
to empty.

Listen for snoring and gurglings, signs
of throat obstruction, .
Repeat mouth to mouth breathings
10-20 times a minute.

Continue rescue breathing until he
breathes for himself.

. Final mouth
to mouth
position

5. Call a Doctor
Have someone summon medical aid.
6. Don’t Give Up . NO
Continue without interruption until
victim is breathing without help or )
is certainly dead,

V Reprint Courtesy Mine Safety Appliances
Co.

(O OO O I O O O 6
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This manual is intended as a too! for the Customer Engi-
neer to use while repairing the 1BM 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:

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

1BM 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. '

1BM 3704 and 3705 Communications Controller
Network Control Program/VS—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 Isolation

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 manhual. For Remote 3705s, see the
Remote Program Loader Diagnostic Manual,. The ROS
test requires dedicated use of the 3705.

The second test is the Initial Test which is also automatic
with each I1PL 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 /BM Maintenance Program |BM
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 Djagnostic Manual. The initial
test requires dedicated use of the 3705.

' The most comprehensive of the tests provided are the

Internal Functional Tests (IFTs). These tests run under
control of the Diagnostic Control Module (DCM) and
require dedicated use of the 3705 Controller. The IFTs
are described in the /BM Maintenance Diagnostic Program —
IBM 3705 Communications Controller Internal Function
Test Loader, Diagnostic Control Module, Panel Line

Test, and Initial Test, D99-3705D. Further explanations
of the |FTs and their error indications are provided in the
IBM Maintenance Diagnostic Program |BM 3705
Communications Controller Internal Functional Test
Symptom Indexes D99-3705E. For Remote 3705s, see
theRemote Program Lobader Diagnostic Manual.

Terminal On-Line Tests, channel On-Line Tests, and panel
procedures are also provided. The OLTs are described in
the /BM 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.

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 primary.

« 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.

e  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.

o 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 /BM Maintenance Diagnostic
Program 3705 Communications Controller On-Line
Test and Internal Functional Test, D99-3705" 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 (IFT)

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
OLT loader running under OLTEP or OLTSEP.

Remote 3705’s DCM and IFTs are loaded from the
diskette at the remote site by way of the control panel.
IFTs 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/IFT" section of /BM Maintenance Diag-
nostic Program IBM 3705 Communications Controller

Internal Functional Test Symptom Indexes
D99-3705E.

o On-Line Test

These tests are executed in the host CPU under control
of an On-Line Test Executive Program. On-Line Terminal
Tests (OLTT) and On-Line Line Tests (OLLT) may be
run when the customer is still using the 3705. The Loader
and Channel Adapter OLT’s require total use of the 3705.
See the Related Publications section on page Il (preface)
for the proper On-Line IBM maintenance document
program guide.

Problem Isolation

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 tus-
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 controlier 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 01A-B3 and
01A-B4 may result in CC checks.

MAINTENANCE PHILOSOPHY O'OOQ ‘
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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 ’

See 3705
Operator's Guide

Is Trouble
Solid orf
Intermittent

Intermittent

Is 3705

Available for No

Is 3705
Re=loading Due

DIAGNOSTIC APPROACH AND TROUBLE ANALYSIS (PART 1)

to Error
Conditions

Set Diagnostic Control
Switch to *CC CHECK
HARDSTOP ' Position

IFTs/

Yes

No

Yes

One Line
or Group of
Lines Failiny

oes System
have On-line
rror Recordin,

Run 3705 in this Mode
until you are satisfied
with Operation

See CC  Analysis
Flowchart
Page 0-020

Schedule Time when
the 3705 can be
taken for Repair

Re=load Customer's
Program and Continue

Set Diagnostic Contro|
Switch to 'PROCESS’
Position

Press Start Button

Analyze Error
Indications for
Possible Fixes

Additional
Failure Indications
Desired.

Consult Error Recording
for Information on
Trouble ‘

Group

Try Terminal
On-line Test

Terminal Terminal or

Line Failure

Schedule a Time
to Fix 3705

Call Terminal CE

Power
Supply Failure
Indication

Remote Local or

Remote 3705

DIAGNOSTIC APPROACH AND
TROUBLE ANALYSIS

See CC Check
Analysis Flowchart
Page 0-020

Wrap Group of Lines. Start OLTEP or
Use OLT's if OLTSEP and Run
running NCP or the CA OLT's
T37058B if

running EP

Remote IPL with X'DDDD'
set into ADDRESS DATA
switches "B" through "E"

Yes

Refer to OLTEP

-1 or OLTSEP

User's Guide

Power Check
or Thermal

Does 3705
Power Up

Does
Power Sequence
Begin

Check Customer's Power
and CB's. " See Page
D~030 and D-040 or

D-330 and D-340 °

OLT's 'y

Run the 3705 IFT's

Does the
3705 Load OK

Yes

Wrap Line OLT

Refer to the CA OLT
Error Description

Type 2 or 3 CA

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

IPL Phase 3

Type
Adapter
Installed

Remote

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

l Diagnostic Manuat

Refer to the Remote

Program Loader

See Note 1, page

0-020)

0-010

See Page D-010
or D-310

See Page D-020 or
D-320 for Power
Fault Indicators

See Page D-060 or
D=~360 to Find
Failing Frame

See D99-3705C
Diagnostic Manual

No IPL Phase Indication.
ROS 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 TROUBLE ANALYSIS (PART 2)

‘From 0-010

Bypass initial
Test Option

Initial Test
L.oad Successful

Remote

Type Adapter
Installed

Bypass it and Read
LPG2 from Diskete

Initial
Test Error |

No

Type 1

T

See CC Check
Analysis Flowchart,
- See Page 0-020

2

Have ALL IFT's
Been Run

Load Next IFT

or4 CA

See Type 2 or 3CA
Loader

Error Codes and Printouts
in'D99-3705D

Diagnostic Manual

Type 2.or 3CA

Run the Manual
Intervention Routines

See Type 1 or 4 CA Loader

Error Codes and Printouts
in D99-3705D

 Diagnostic Manual

|

Local 3705—see the
Diagnostic Manuals
D99-3705D/E.

Remote 3705—see the
Remote Program Loader
Diagnostic Manual,

(See Note 1)

DCM L.oad No-
Successful
Yes
Yes
E_)CM Error
F—F
No

Yes

Rerun Customer’s Program
and See if Errors Continue

Yes
CC Check
No
:59%“ 3195&:‘?3;'? See CC Check
1agnoste Analysis Flowchart -
D99-3705D/E. Page 0-020
Remote 3705 —see the "ag
Remote Program Loader
Diagnostic Manual,
(See Note 1)
Yes
CC Check
No
Local 3705—see the
Diagnostic Manuals See CC Check
D99-3705D/E, Analysis Flowchart
Remote 3705 —see the Page 0-020

Remote Program Loader
Diagnostic Manual,

(See Note 1)

[~ CC CHECK ANALYSIS FLOWCHART

i

?

_ Program Stop
CC Check - Hard Stop and
. Wait Light On

Perform Lamp Test

Local 3705 —see the
Diagnostic Manuals )
D99-3705D/E. i
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-L.oaders, 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

tnvalid Operation Codes

Operation Register
Byte O Byte 1
012 3 456 7 0123 4567
0 X X X0 X X X 00 X00O0ODO
0 X X X0 X X X 01010000
0 X X X0 XX X 011 X0000
10111001 01 0000O00O0
1011 101X 0.1 000 00O
101 11 1 X X 01 000000
101 11 X XX 01 000O0OO0 1
101 11 X XX 0100001 X
101 11 X XX 011000 XX
1 01 11 X XX 0 X X1 XX X X
1t 0111 XXX 0 X X010 XX
. 101 1 1 X X X 0 X X0 X1 X X
1011 1 X XX 01 X0 X1 XX
101 1 1 XXX 01 X0t X XX
X = Don’t Care

|
}

Clock Check

Prog L1
CC Check

Yes:

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

No

See Description of
Lights. Page 1-010
See Data Path Test
Procedures,

Page 1-170

See Control Panel

Procedures,

Page 1-120

SDR Error

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

Note: Contents SAR 1
Cycle (11,12, 0r 13).

1AR for Level 1. Refer
to: Instruction Decod-
ing and Operations
Charts to Further Define
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 tnvalid Op
comparing with [nvalid
Op Code Chart. If
Invalid, Display TAR
then use that address
minus 2 to do the Storage
Control Panel Test.

If Op Reg is valid, sus-
pect Instruction Decode
Failure on CDXXX

The In/Out check,
address exception,

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

To 0-030-

Byte O Error

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

Byte 1 Error

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

Note 2: Op Reg contains Op
Code being executed. Data
to SDR can be determined

3705-1

To 0-030

3705-1

by the use of the Op Code,
the current | cycie {11, 12)
or 13 Latch Set), and the
instruction decode and
operation charts. See

Page 6-150

OIAGNOSTIC APPROACH AND
TROUBLE ANALYSIS (PART 2)-

0-020




. CC CHECK ANALYSIS FLOWCHART (PART 2)

From 0-020

SEE DATA PATH TEST
PROCEDURES, PAGE 1-170

YES

NO BYTE X
ERROR
BYTE X SAR BYTE t OR 2
ERROR DATA TO_SAR
(SEE NOTE)
From 0-020 [
C
SAR BYTE 0 OR
DATA TO_SAR
(SEE NOTE)
. BYTE |
ERRCOR
,/ ALU, A RE
/ B _REG ERROR; OR
: BYTE 1 SAR BYTE 1 OR RROR IN DATA
i ERROR DATA TO_SAR 70 THE
(SEE NOTE) .
EXTERNAL REGISTER
LOADED
INSTRUCTION) WITH BAD
THESE CONDITIQONS SHOULD PARITY IN THE INDICATED
OT OCCUR. . REG CONTAINS
CURRENT | CYCLE POSSIBILITIES THAT INPUT INSTRUCTION SEE
(11, 12, OR 13 CAUSED THEM ARE: PAGE 6-1710
NOTE: DATA TO SAR LATCH’SET] 1F MORE
CAN BE_DETERMINED BY THAN ONE_ 1 CYCLE . FAILURE IN THE DISPLAY
USING THE CURRENT I INSTRUCTION 1S CIRCUIT TO INDICATE.
CYCLE (If, 12, OR 13 APPL [CABLE
LATCH SeT!, TAR OR ) 2. ERROR CIRCUIT FAILURE.
' SEE DESCRIPTION OF TAR AS APPLICABLE,
LIGHTS, PAGE 1-010. AND _INSTRUCT [ON 3. ELECTRICAL NOISE.
DECODE AND OPERATIONS
SEE OP REG DATA AND cCC CHARTS.
CHECK, PAGE .1-180 SEE PAGE 6-150
0P REG DATA TO ALU, A REG, OR
ERROR EG E CAN'BE
DETERMINED BY THE USE
OF INSTRUCTION DECODE SUGGESTIONS
AND OPERAT IONS CHARTS VERIFY SETTING OF
FOR THE OP CODE BEING CHECK REG (BYTE X
EXECUTED. 0, OR | ERROR LATGH
TON* BUT NOT
INDICATED) .

BYTE 0
ERROR

NO

OP REG BYTE 0

OR_STORAGE
FAILED

OP REG BYTE
OR_STORAGE
FAILED

CC CHECK ANALYSIS FLOWCHART
(PART 2)

CHECK THIS INFORMATION
WITH THE INSTRUCTION
DECODE AND OPERATIONS
CHARTS (1F APPLICABLE
TO TYPE OF FAILURE) SEE
. PAGE 6-150

TRY TO GET ANOTHER
FAILURE., 1T MAY

GIVE A MORE
SPECIFIC INDICATION

DIAGNOSTICS

PLACE THE DIAGNOSTIC
CONTROL SWITCH IN THE
BYPASS CC CHECK STOP:
POSITION AND RERUN.

TYPE
PROGRAM
RUNNING

EMULATION OR
NETWORK CONTROL
PROGRAM

PLACE THE DIAGNOSTIC
CONTROL SWITCH IN THE
CC CHECK HARD STOP
POSITION AND RERUN
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INTRODUCTION 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. ' This storage features automatic single-bit error correc-
The 3705 is available in 64 models, based on the - h - tion, double-bit error detection, and a 1.0 or 0.9 micro-
amount of sforage and the maximum line-attachment PR ' second cycle time depending on the model. A storage
-capability. (The actual number of lines that the 3705 can protection mechanism in the CCU makes it possible to
support depends upon such factors as line speed and the protect the contents of storage. :

throughput capability of the control program.) .
TYPE 1 CHANNEL ADAPTER

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.

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-I 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.

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.

TYPE 1 COMMUNICATION SCANNER
All 64 models of the 3705 contain a central control

unit, a control panel, at least 16K of storage for a 3705-|
(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 /ntroduction to the IBM 3704 and 3705

Communications Controllers, GA27-3051 for more intro-
ductory information. .

——

" LINE INTERFACE BASES

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.

The type 1 channel adapter (type 1 CA) provides at-
tachment to an IBM System/360 or System/370 by te-
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.

Line interface bases (LIBs) attach the lines 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 LIB.

LINE SETS

CENTRAL CONTROL UNIT TYPE 2 CHANNEL ADAPTER

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

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

CONTROL PANEL

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 2 COMMUNICATION SCANNER

The type 2 communication scanner provides the inter-
face between the line interface bases and the central
control unit. The scanner monitors the communigation
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.

REMOTE PROGRAM LOADER

A 3705, used only as a remote communications controller,

‘requires a remote program loader instead of a channel
adapter. The remote program loader consists of an ROS
bootstrap program, a diskette, a diskette drive, and a disk-
ette controller. It is:used to load a control program from
alocal 3704 or 3705 to the remote 3705 via an SDLC
communication facility. Internal functional tests for the
remote 3705 reside on the diskette.

The 3705 control panel contains the switches and lights
necassary to control many 3705 functions manually. The
control panel provides such functions as the ability to
store and display information in storage and registers,
the control and indication of power, the indication of
status and error information, and operator gnd diagnos-

TYPE 3 CHANNEL ADAPTER

- The type 3 channel adapter (type 3 CA) is a type 2 CA

tic controls. modified by the addition of a two processor switch. The The 3705 can have up to four type 2 scanners. Type 1 /0
type 3 CA enables the 3705 to be attached to System/370 1 and type 2 scanners cannot be mixed on a 3705. In addition to the RPL feature, the base frame of a
Model 158 and 168 tightly coupled multiprocessor systems ) 370511 can contain a channel adapter. With both features
STORAGE as a symmetric shared 1/O device and to single processors installed, internal function tests (IFTs) can be run using

either the channel or the RPL feature.
For a 3705 containing an RPL feature only (no channels),
all IFTs are contained on the diskette.

as an 1/0 device with alternate path capability. TYPE 3 COMMUNICATION SCANNER

Bridge Storage

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.

3705-1 contaihs 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

TYPE 4 CHANNEL ADAPTER
CCU makes it po;sible to protect the contents of ,

m

- . ) - icati h m
The typ 4 chanel daptr (s 4 CA) is 3 moci AL S oo
type 1 CA that enables the control program to transfer data to and from buffers for each line. The scanner main- -
across the channel interface multibyte bursts of up to tains ‘an associated storage address and byte count,
FET Storage 32 bytes in extended buffer mode with program inter- “accumulates the CRC, and scans the data for line control

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 .
3705-11. For 3705-11"Models J-L only, an additional

vention required only before and after each burst. A
plugging option allows the bursts to be subdivided into

characters. The scanner transfers data until certain
control characters are detected and/or the byte count is

INTRODUCTION TO THE 3705

0-050



3705-1 DATA FLOW

Refer to page 0-070 for description

TYPE 1 CHANNEL ADAPTER
- kK ¥ F N |

Channel Bus Out

CCU Out Bus (Two data characters)

]
X Output X'64', X'65°'

To Type 2 or
Type 3 CA

Data Buffer
Character 1 | Character 2

' : Character 3 | Character 4
—

Input X'64', ‘65’ ﬂ

CCU In Bus

One character

(@)
%
c

A

Register B Register

rm22>»I0

Channel Bus In
< ' 10

One character

TYPE 2 or 3 CHANNEL N\

Channel Bus Out ADAPTER
IS SR SN | | S—
1

:Cycle Steals In,

Z Register

Cycle Steal
(type 2 or

General Register
ccu

Storage

Adapter Bus Out Reg
CCU In Bus

TYPE 2 COMMUNICATION SCANNER*
—

CCuU Outbus to Adapter

/
X Output X'44’

Output Register

PREL

ICW Work Register

LL
| oF | | soF |

Data is in
character
form

V Send’;bata Buffer
1 (CSB Data Out 7)

Data is in
serialized bit form

ICW Input Reg.

Input X‘44’
>|:- p

|..._.____*_‘..I

TYPE 1 COMMUNICATION SCANNER*

r_— —ﬁ
) CCU Out Bus Bit 1.7

type 3 CA) ML Z2ZZ722777. X T2 L7777 27 77 7777 77777777 7777 777777 777 27 777777777 77 77 2777

L—Output X'43' (Control Out B)

- 1

Control Qut B

3705-1

DATA FLOW
Notes:
1. During a transmit operation, the character in the

LINE INTERFACE BASE

ﬂ CCU In Bus Bit 0.0

Note: On Remote 3705s the channel adapter is replaced by the
Remote Program Loader. See 6-965 for the remote 1PL sequence.

R Rt e
N N L - s Oy i b % &/

%, Data is in B Data Reg
é% ‘serialized ‘
g‘f ¥ bit form Rev
&
Data
l— Input X‘43’ FL

Legend

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

. During a 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 LIBS 3,4,5,6, 7,
8,9,10, 11, 0r 12. LIB 2 (Telegraph)
does not use a modem but attaches
directly to the communication lines.

Strobe
B Reg
Send Xmt Send
X Data pzZ X Buf- 722277 To/From
FL fer Communi-
cation
M Facilities
a 5 k=
Line Set D
E
B Data Reg M
Rev B I Data In 5 Rcv I Receuve
Data Buf-
FL I ﬂ I fer J
Strobe I
Control In B

L . N ] —
Note: The data is transmitted or received one bit

at a time through the Line Interface Base.
The line ‘bit service request’ must be active.

Transmit Data Flow

Receive Data Flow

SRR  Common Data Flow

. *The type 1 scanner and the type 2 scanner are mutually

C00CO0

>

N

exclus:ve
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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)

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 3 CA—A Cycle steal ““in"* operation gates the
data 1 and data 2 characters to the CCU In Bus.
See 9-430 for odd byte transfers.

a ® 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 genéral register prior
to each Output X‘43’ instruction.

_An Qutput 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.

n ® 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 Qutput 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.

B 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.

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

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

® 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.

17 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’,

B} ® 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.

® 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 general 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.

B e 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.
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)

0-070



3705-11 DATA FLOW ypE

4 CHANNEL ADAPTER

Outbus Reg

Chanel Bus Out Output X'64’,

X

I
ﬂ{} X'65’

IIIIIIIY

Data Buffer

Char1 | Char2
Char3 | Chard

TYPE 3 COMMUNICATION SCANNER

- T

CCU Outbus |

——|Qutbus X < B NNNNNANNANNNNNNN \\ﬁ
Reg
Not LS Write Gate (Type 1 CA) l
‘ Output X'6D’ (EB)

CS Buffer Store - (CS)

X CS Data On Outbus

3705-11 DATA FLOW 0_ 080

l Notes:
1. During a transmit operation, the character in the

the previous character is being transferred from the

I PDF array is transferred to the SDF as the last bit of

SDF.

of the character is received.

cPU I G Input X'64°, X'65° [ CCU Inbus
Type 1 CA X
Mode
3 Gate Data
Bytes 1/2 To Chnl

. .
Channel

< Bus In (One Data Char) I

Gate Chnl BO lxl Output X’'6D’ or (EB)

| To LS !Xg ! CS Buffer Store (CS)

[§]
1
Extended

Gate Data
CS Mode | Buffer Byte 1

EB Mode 's-g:rael To Chn! A

31
N
Input X’6C’, X'6D’ or (EB)
7 In Reg Fetch (CS)

4

x
NN

Chan nel

}CS Buffer Reg

NN

—

Two Data Characters

[ ]

B Register

l . N B Data Reg ﬂ
| | CS Data Out Reg I Rcv CSB Data in 5|
. ) Data

Data is in serialized.
bit form
]

Ccu

T

PDF Array n . l

Data In §

|
Line Set in LIB

x
]

Control In B
Control Out B

{CW
CCU Outbus

E Note 1

J0-

I PDF Work Reg | | CS Data In Reg l

SDF

In 64 Reg} Type 1 CA
In 65 Reg J mode

In 6D Reg (EB) 3

: General
Registers

' in Register . '

ICW Work Register

2? Gate CS Data

—~

‘ i l Send
[7277777772 X Data [—
Vi FL

CCU Storage

Out 6D Reg (EB)

@ Gate CS Data or (CS)

(Two data characters)

CCU Inbus

—

CSB Data Qut 7
LTI I I77 777777707 | \ L2 24 s

(Data is in serialized
bit form)

Legend

{

g 6D To Inbus (EB)

<

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

n 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.

® 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.

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

DL C o000

E Out 64 Reg } Type 1 CA I ] Note 2 |
Out 65 Reg ) mode |
L

Rev l Receive
2:} - X — To/From
. Communi-
cation

Strobe — '
Xmit I Send

Buf-

fer

|

|

| , ,

1
|

|

|

|

2. During a receive operation, the character in the
SDF is transferred to the PDF drray as the last bit

Part of line set if LIBS 5,6, 7,8,9,
10, 11, or 12.

Facilities

<—>

Emoog

(7777777

Note: The data is transmitted or received one bit
at a time through the Line Interface Base.
The fine ‘bit service request’ must be active.

Z7Z7Z77777777777777778  Transmit Data Flow

] Receive Data Flow

TR Common Data Flow

@ EB mode — Same as for type 1 CA mode.
® CS mode — The cycle steal operation gates the two
data characters through CCU logic to storage.

The control program must place the data characters in the stor-
age “‘data buffers’ for the type 3 scanner.

n 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 line 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.

- 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.

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

E 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 B) to the ‘received data’ latch.

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.

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

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

® EB mode — Same as for type 1 CA mode.

U I O S O BE O BN S ¢

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.

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 Qutput 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 buffer register in
the EB local store.

m 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.
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Y I / BYTE BYTE BYTE INDATA SAR SOR  OP  CLOCK PROG |
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Y [ DISPLAY B l
/ [ BYTE X ] [ BYTE O ] [ BYTE 1
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% %
]
STORAGE
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4
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4
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SCAN
See 1-040 %
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4
See E-040 for the See 1-050 enm—]p _ / s
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! . ’ [ STORAGE ADDRESS/REGISTER DATA ]
disable switches for ENBL A ENBL A / =
DISBL 1 DISBL. 2 PANEL a¢ /
all allowable enaL B | ENBL B ] AcTive CHECK 7 L STORAGE DATA ]
combinations of / ] [ REGISTER ADDRESS ] - i REGISTER ADDRESS | « See-1-100
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See E-040 for the
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DISPLAY STOP TEST WAIT [ STOP  LOAD
SET ' 2 ¢
RESET ADDRESS STORE START sToP INTERRUPT ] LOAD
DISPLAY
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These switches are not installed on remote 3705-Is nor on'3705-11s See 1-070 See 1-080 See 1-090

used only as Remotes.
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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.

o 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

! ® Turned on by the CCU (Central
Control Unit) check register
_ when a parity check occurs in
the data path. If one or more of
YTE B T
& BYTE BYTE 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
- 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. .
INDATA
2 : ) ' .
e Turned on when the CCU detects a parity error on the
‘indata’ bus.

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

e® Turned on when a SAR (storage address register) parity
3 check occurs.

@ The BYTE X, BYTE 0, 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 installed.

SDR

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

@ FET Storage Note: |If storage is not initialized, an SDR
check will likely occur. Storage may

SDR be initialized by (1) the initial test

diagnostic, or (2) storage IFTs, or

(3) manually performing a control

panel ‘‘Storage Test Pattern’’ operation.

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

CONTROL PANEL DESCRIPTION

DISPLAY A

BYTE X 1 [ BYTE O

| BYTE 1 ’ . ]

0000 0000 0000

BYTE BYTE BYTE INDATA SAR SDR OP CLOCK PROG

: REG '
—CC CHECKSH

@@@@ 0000

|
cvoe cvere | cvere B [ cock 4

TIME

OP REG
5

e Turned on when an OP (operation) reglster parity
@ check occurs.

OP The BYTE 0 and/or BYTE 1 CHECK light and the cc
REG CHECK light also come on.

CLOCK
6

e Turned on when a CCU or CS (communication scan-
ner) support feature clock check occurs.

CLOCK
PROG L1
7 e Turned on'when in program ievel 1, and one of the
following occurs, causing a CC check.
a. In/out check
: b. Address except check
G
PRL? c. Protect check

d. Invalid op check
If any one of these occurs in program level 1, 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.

CSCYCLE
2

k @ e Turned on at TO of A time during a cycle steal cycle.

e Turned off after T3 of D time if no other cycle steal

CS
~YCLE cycle is to follow immediately.
I CYCLE
3
o Turned on at TO of A time during instruction execu-
tion cycles.
! e Turned off after T3 of D time during instruction execu-

L . h . . A v
CYCLE tion cycles if no other instruction cycle is to follow

immediately.

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

CYCLE TIME

e Displays a binary designation of the six basic
@ @ cycle times. (See the chart below.)
CYCLE During normal operation, the 3705 Models A-D cycle
TIME 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 machine oscillator. To observe the stepping of

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

CLOCK TIME
e Displays a binary designation of the four basic
@ @ clock times. (See the chart below.)

L CLOCK ‘ During normal operation the 3705-1 clock times are
TIME 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

Cycle Time
Clock Time
Bit 1.4 light|
Bit 1.5 light
Bit 1.6 light
Bit 1.7 light

D
To[T1|T2][T3

1

1
Bit 1.6 light oJ o[
Bit 1.7 light : 0] 1/ 0] 1

Lights indicate the clock time that was just completed.

*Cycle times E and F are “‘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 H
Di SPLAY B [ BYTEX | [ BYTEO ] [ BYTE 1 |
Note:  For control panel storage-address and storage-scan functions, '

DISPLAY B BYTE X should be ignored because storage
e O @ @ O 0000 OOO0O OO @ @ 00 00
DISPLAY B STATUS LIGHTS ADDRESS ADAPTER IN/OUT ADDRESS PROTECT  INVALID PROG PROG PROG PROG
COMPARE CHECK CHECK EXCEPT CHECK LEV1 LEV2 LEV3 LEV4
IPL ‘ lACTIVE J l l
The DISPLAY/FUNCTION SELECT switch must be in STATUS to PHASE LEVEL ENTERED INTERRUPT LEVEL
display status conditions in display B.
ADDRESS COMPARE . -
0 a. Exit instruction is executed at ADDRESS EXCEPTION
e Turned on during instruction cycles when the address that level. : 6
© compare conditions described under LOAD/STORE ‘ b. ‘Interrupt entered’ latch for that e Turned on when an address greater than the maximum
ADDRESS COMPARE switch on page 1-060 are met. level is reset by a machine reset. installed storage address is addressed by instruction
ADDRESS g _ ADDRESS execution. An address exception causes a.level 1 inter-
COMPARE e Turned off during the next cycle unless the PROGRAM If more than one of these lights are on, the highest priority program EXCEPT rupt. An address exception in program level 1 causes

STOP light is on.
IPL PHASE

2
L PL
| PHASE

a CC check.

level indicated is the active level. Program level 5 is active when none -
o Turned off by either:

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 condition_s in display B.

ADAPTER CHECK

e Displays a binary designation of the three IPL
(Initial Program Load) phases.
Both lights turn off at the end of IPL initialization
when the program executes Output X'77" with
bit 0.0 on. Reinitialization of the IPL also turns
both lights off. ‘
Unless the DIAGNOSTIC CONTROL switch is in

a. A machine reset.

b. Executing Qutput X‘77’ with bit 1.5 on in the register designated
by the R field (when in bypass CC check stop mode).

e Executing an Output X‘77’ frorri the control panel by displaying
register X'77" and then storing a ‘1’ in bit position 1.5. (See

CLOCK STEP, IPL phases 1 and 2 should be hardly 4 e Turned on when any adapter (CA or CS) requests a 1-160.) (The 3705 must be in program stop mode.)
noticeable. If these lights stay on, it indicates a program level 1 interrupt. See page 8-130 (type 1 CA),
hardw.are .fanl.ure.. . ) 9-200 (type 2 or 3 CA),H-380 (type 4 CA), A-220 (type 1 PROTECT CHECK

A persistent IPL phase 3 indication is likely to be caused by either scanner), B-130 (type 2 scanner) or F-200 (type 3 scanner). 7

a hardware failure in read-only storage, a program failure, a CCU fail-
ure, or the CPU not loading the 3705.

IPL Display B Light
, ~ [Phase [ 0.2 0.3
The ‘IPL phase’ latches 1 To 3
are on CUO10. > 1 o
3 1 1

C and Z LEVEL

@@

ACTIVE
LEVEL

ENTERED INTERRUPT LEVEL

4 5 6 7 e Indicates which of the five pro-

gram levels are active or have in-
terrupt requests entered. (No light
PROG PROG PROG PROG
LEV1 LEV2 LEV3 LEV4

o !ndicates the C and Z condition latches for the
" active program level.

indicates that level 5 is active if
instructions are being executed.)

t l e Turned on when % interrupt oc-
ENTERED INTERRUPT LEVEL ccurs for that program level.

e Turned off when one of the
following occurs:

AgHAggER 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

@ e Turned on when the CCU detects one of the following.

a. Invalid input or output instruction. (See page 6-151.)
INJOUT

CHECK b. Parity check on the ‘indata’ bus during execution

of an input instruction.

¢. 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 ih program
level 1 causes a CC check.

e Turned off by one of the following:

a. Machine reset occurs.

b. Executing Output X'77' with bit 1.5 on in the registér designated
by the R field of the lnstructlon (when in bypass CC check stop
mode).

c. Executing Qutput 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.}

INVALUID
op

data. A protect check causes a level 1 interrupt. A pro-

e Turned on when an attempt is made to change protected
@ tect check in program level 1 causes a CC check.

PROTECT o Turned off by either:

CHECK
a. A machine reset.

b. Executing an Qutput 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

° e 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 causesa CC check.

e 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 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.)

CONTROL PANEL DESCRIPTION
(PART 2)
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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. ldle 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

e 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 any one of the STORAGE TEST positions or in the
CLOCK STEP position, it overrides the MODE SELECT
switch.

ADDRESS COMPARE INTERRUPT

e Causes the address compare L1 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.

] DISABLE @
ololol3a]z2]n
ojojlo]li]2]3s
N
T MODE SELECT |
PROCESS -
ADDRESS COMPARE ® ADDRESS COMPARE
[ ® PROGRAM STOP -

INTERRUPT

INSTRUCTION
@ s7er :

® PANEL
ENABLE

INSTRUCTION STEP

e 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 L1 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.

CCCCo000C

CONTROL PANEL DESCRIPTION
(PART 3) ;

PANEL ENABLE/DISABLE SWITCH

e Available as the Unit Protection Feature.

e 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

e 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 normatly.

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 L1 interrupt request.

When the ‘program stop” latch is set, eycle steal
operations can cause adapter problems.

0CO000O0CC0C
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DISPLAY/FUNCTION SELECT SWITCH

e Used to display or store in storage or register; to display machine
status or TAR and the Op register; and to make on line parameter
changes.

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

TAR & OP REGISTER
e Causes display A to show the contents of TAR (Temporary Address
Register).

e 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 vaiues before
you do any other displaying if you will later need this
information.

STATUS
e Causes displays A and B to show check and status information.

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

lights.
| DISPLAY/FUBCTION SELECT
STATUS
TARROP _ o STORAGE

REGISTER @ ADDRESS

REGISTE

FUNCTION 6 @ @ ADDRESS #

FUNCTIONS @ @ FUNCTION 1

FUNCTION4 @ @ FUNCTION 2

L
FUNCTION 3

FUNCTIONS 1-6

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

STORAGE ADDRESS

® Used to select a storage address for displaying storage and for storing
data in a storage location.

Pressing and releasing the SET ADDRESS/DISPLAY push button with
the DISPLAY/FUNCTION SELECT switch in 'this position causes a
display storage CS1 maintenance cycle. (See page 1-130, Set Address
and Display Storage Procedure.) '

Pressing and releasing the STORE push button with the DIS-
PLAY/FUNCTION SELECT switch in this position causes a store
storage CS1 maintenance cycle and a store storage CS2 maintenance
cycle if the 3705 is in a stopped state. {See page 1-140, Storing Data in
Storage Locations.)

REGISTER ADDRESS

e Used to select a register address for displaying a register 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 CS1 maintenance cycle if the 3705 is in a stopped state.

CONTROL PANEL DESCRIPTION
(PART 4) )
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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 CA1 or 4 from
becoming enabled again.

e Used to enable and disable channel interfaces 1A and 1B Refer to
8-140 (Type 1 CA) and 9-080 (Type 2 CA) for a descriotion of
interfaces 1A and 1B. See G-040 for the type 3 CA switch v

positions and descriptions

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

ENBL A
o Used to enable interface 1A.

o Interface 1B is disabled.

If interface 1B is installed and enabled and the switch is turned to this

- position, interface 1B is disabled when ‘clock out’ drops on interface

1B and command chaining stops. Channel 1A is enabled when these
conditions are met.

DISBL 1

e Used to disable both interfaces 1A and 1B.

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 DISBL 1 also disables the interface.

ENBL B

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

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

CHANNEL 1 INTERFACE
A ENABLED LIGHT

o Turned on when interface 1A is enabled.

o Turned off when interface 1A is disabled.

NOTE: The light stays on when the 3705 is in hard stop, even

though the adapter is disabled.

CONTROL PANEL DESCRIPTION 1_050

(PART 5)

CHANNEL 2 INTERFACE
A ENABLED LIGHT

® Turned on when interface 2A is enabled.

e 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. .

CHAN 1 CHAN 2
INTF A INTF A
ENABLED ENABLED
See G-040 for type
3 CA switch positions
and descriptions
ENBL A ENBL A
DISBL 1 DISBL 2
ENBL B ENBL B
CHAN 1 CHAN 2
INTF B INTF B
ENABLED ENABLED

CHANNEL 1 INTERFACE
B ENABLED LIGHT

o Turned on when interface 1B is enabled.

o Turned off when interface 1B 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 CA1 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 CHANNEL 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.

e Also turned on and off during a normal power-on sequence.
e 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.

e 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

e Turns on all contrdl panel lights, except POWER CHECK and the
spares. - :

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

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 I3 cycle of a
ST, STC, STH or STCT instruction. If the addresses are equal, an
address compare occurs, and the ADDRESS COMPARE light in display B
comes on if the DISPLAY/FUNCTION SELECT switch is in STATUS.
During 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.) '

STORE
POWER COMPARE
CHECK LOAD
PANEL cc
ACTIVE CHECK
cc
Al CHECK
RESET

CC CHECK RESET PUSH BUTTON

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

This pdsh button works only if tyhe PANEL ACTIVE light ison.

LOAD COMPARE

o Used to determine if an instruction loads data from a specific storage

I1oc1:zg:(i)o)n into a general register. (See Load Address Compare page

The storage address in ADDRESS/DATA switches A-E is compared with
SAR during each 11, 12 or I3 cycle of a load instruction. |n this case a
load instruction is any instruction except ST, STC, STH, or STCT. If
the addresses are equal, an address compare occurs and the ADDRESS
COMPARE light in display B comes on if the DISPLAY/FUNCTION
SELECT switch is in STATUS. :

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

CC CHECK LIGHT

@ Turned on when a CC check is detected.
e Turned off by any of the following:

a.. Pressing the CC CHECK 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 aré 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. &

CONTROL PANEL DESCRIPTION
(PART 6)
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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'00’. (The data is not
affected.) v

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 CA). Logically
disconnects the channel adapter from the interface by
not allowing select out to be trapped (Type 1 or 4 CA).

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

~

. 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.

SET ADDRESS/DISPLAY PUSH BUTTON

e 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 isin REGISTER ADD-
RESS or STORAGE ADDRESS. 1t 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.

CONTROL PANEL DESCRIPTION
(PART 7) )

START PUSH BUTTON

o Used to:

a. Restart the program. Reset the ‘hard stop’ and “program stop’
latches if the DIAGNOSTIC CONTROL switch is in PROCESS,
BYPASS CCCH ECK 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 CS1 start
push button maintenance cycle. '

SET .
RESET ADDRESS STORE
DISPLAY

START STOP

STORE PUSH BUTTON

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.

e 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 isin REGISTER ADDRESS or STORAGE ADDRESS.
It does not work during 1IPL 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.

o CC o000 0CO0C0

C 0

'

STOP PUSH BUTTON

e 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.

=N
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PROGRAM DISPLAY LIGHT

o Turned on when display register 1 or 2 contains program output.
(CCU executed Output X‘71' or X'72".)

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

INTERRUPT PUSH BUTTON

e Causes a program level 3 interrupt request.

Before you press the INTERRUPT 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

o 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,
ord. '

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).

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

e Turned off when the ‘hard stop’ latch is reset.

The ‘hard stop’ latch is reget when any of the following happen.
a. A power;on reset occurs.
b. IPL phase 1 reset occurs.

c. The DIAGNOSTIC CONTROL switch is not in any of the four
STORAGE TEST positions; none of the conditions that set the
‘hard stop’ latch are present; and you press the START 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.

PROGRAM HARD
DISPLAY sTOP TEST WAIT

O | wenr | O © O

TEST LIGHT

e 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.

WAIT LIGHT

e 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.

e 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
(PART 8)

@0 0000000000000 0000000000000000000O0

1-080



PROGRAM STOP LIGHT

° Turned on when the ‘program stop’ lateh 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 isin 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.

o Turned off when the ‘program stop’ latch resets.

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

a. A power-on reset occurs.
b. IPL phase 1 reset occurs.

c. The control panel is active, DIAGNOSTIC 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.

When the ‘program stop’ latch is set, cycle steal
operations can cause adapter problems.

LOAD LIGHT

o Turned on when IPL starts. .
o 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

00

LOAD

LOAD PUSH BUTTON

e Causes a machine reset and starts an IPL if the ‘panel active’
latch is set. (The PANEL ACT!IVE light should be on.)
See pages 6-960 to 6-964 for information on IPL.

C T COCOo0CC0
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POWER ON PUSH BUTTON

e 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 X717 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. g

REMOTE/LOCAL POWER SWITCH

@ Determines whether the CPU or the 3705 controls dc power.

(Not affected by the Unit Protection Feature).
LOCAL

o 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
e 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 OFF PUSH BUTTON

e 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 REMOTE/LOCAL
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.

L
REMOTE - OFF
STORAGE ADDRESS/REGISTER DATA - }

O

STORAGE DATA

| REGISTER ADDRESS |

| REGISTER ADDRESS |

CONTROL PANEL DESCRIPTION
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DIAGNOSTIC CONTROL SWITCH
® Used to perform diagnostic tests on the 3’705.

- 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.

NOTE: 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 nofrha‘lly.

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 CHECK light
comes on; but the CCU does not start an IPL sequence.

CCU Action When a Check Condition Occurs

CLOCK STEP

(See also page 1-160)

® Causes the CCU clock to be controlled by the START push button mstead 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 the CCU clock through the instruc-
tion cycle{s). A CS Start cycle occurs before each of the following instruction’s | cycle.

In CLOCK STEP the 3705 operates normally except:

.- Instead of the machine oscillator, the START push button steps the CCU clock.

. The Z bus is gated to display register 1 at each AT3 time during maintenance cycles.

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

. 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 compiete read call beginning at ATO time and then, if it

is a store-type instruction, does a complete write call at CTO time.

PWUN=

IAGNOSTIC CONTROL

-BYPASS CC o
CHECK STOP @

CHECK
CONTROL

LCCHECK o
h ‘HARD STOP

@ STORAGE
TEST PATTERN

SINGLE ADDRESS

- SINGLE ADDRESS o JER
TEST PAT N

SCAN P

STORAGE
SCAN

STORAGE TEST

gvivai?::i;:sg&?ro' Hardstop Process Bypass Check Stop
Error Occurred in 7 23458 1 234 . 1 2
Program Level 904, ,3,4,5 ,3.4,5
Hardware Check
ALU**
INDATA ! :
232 hardstops hardstops | » Note A Note A bypasses bypasses
OP REG
CLOCK
Program Check
ADAPTER bypasses
IN/OUT L L bypasses .
ADDRESS EXCEPT hardstops It:/'dﬁ Note A | blc:s1 Note B Ib|d|s1
PROTECT eve eve Note B eve
INVALID OP ~ bypasses

SINGLE ADDRESS SCAN

® When the DIAGNOSTIC CONTROL switch is in this position, pressing and releasing the
START push button causes a continuous scan of the storage location addressed by
ADDRESS/DATA switches. (See Single Address Scan 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. This operation continues -
regardless of error indications.

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 INDATA, SAR, SDR, OP REG, and CLOCK lights are off.

o .
" £
" ¢!
- N

C o
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. Chart A 3705-1 only
Cycle Time A B |
Clock Time |TO[T1[T2[ 13|70 T3
Bit 1.4 light 0 0
Bit 1.5 light 0
Bit 1.61ight| 0JoJ1]1 | 0]
Bit1.7light] 0[1[0][ 1.} 0]

Cycle Time } D
Clock Time |TO To[T1][T2][T3
Bit 1.4 light | 1
Bit 1.5 light | - 1
Bit 1.6 light olof1 ]t
Bit 1.7 light} O 0/1]0 ({1

Lights indicate the clock time that was just completed.

*Cycle times E and F are ‘‘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.

STORAGE TEST PATTERN

® 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.

1 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.

C OO0



CONTROL PANEL PROCEDURES

POWER-ON PROCEDURE
1. Set the LQCAL/R EMOTE 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 D-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 active’ latch is set and the PANEL ACTIVE light turns on.

ENABLING A CHANNEL INTERFACE

1: Set the CHANNEL INTERFACE ENABLE/DISABLE switch to
ENBL A or ENBL B.

2. When the interface is enabled, the CHANNEL. 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-000, for the procedure
for selecting the CA4 that is to accept the IPL 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 button.

2. This resets all the 3705 hardware. (See RESET Push Button
page 1-070.)

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

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.
DI_SPLAYING 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
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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 CA) 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/DATA switches B and 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.

o A display register CS1 maintenance cycle is taken on the next

instruction boundary.

Displlay A bits 0.0 - 0.3 and bits 1.0 - 1.3 display the contents of
ADDRESS/DATA switches B and D. All other bits in dlsplay A
are 0.

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

Display B shows the register contents. If the register address is
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 CA) and H-040 (type 4 CA) for a
description of undisplayable CA registers.) The In/Out

Check L1 interrupt request is not set.

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

NOTE: If the PROGRAM DISPLAY light is on, this operatlon
will not work with the program running.

o

STORING DATA IN A REGISTER
(Sée page 6-054 for flowchart.) W

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

1. If the PROGRAM 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 STORE push button.
"o The PROGRAM DISPLAY light turns off, if it was on.

e 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.

e If the register address in the Op register is unassigned, the store
operation has no effect. The In/Out Check L1 interrupt request
is not set.

. .
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SET ADDRESS AND DISPLAY STORAGE PROCEDURE
(See page 6-056 for flowchart.)

NOTE: Displaying storage locations using this procedure does not
affect hormal 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.

e The contents of ADDRESS/DATA switches A-E are placed in
SAR and in dlsplay 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 L1 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.

NOTE: If the PROGRAM DISPLAY light is on, this operatlon
will not work W|th the program running.
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STORING DATA IN STORAGE LOCATIONS STORING A TEST PATTERN IN STORAGE : STORAGE SCAN (See page 6-063 for flowchart.)
(See page 6-057 for flowchart.) (See page 6-060 for flowchart.) _ .
N.QI_E.' g‘for::"; sltlg'll:asg?n?;’:u;:sei;isgtddteg?ﬁzel((j:alzey tth;ssep;gﬁle,l?:sre Disable the channel interfaces before you start this Disable the channel interfaces before you start this
g L procedure. procedure.

1. If the PROGRAM STOP light is not on, press the STOP push If a test pattern that is an invalid Op is stored, press-

button. ing the START push button will-cause an invalid

Op CC check..

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- NOTE: Certain storage failures are not detected by this procedure. NOTE: Certain storage failures are not detected by this procedure.

TION SELECT switch at STORAGE ADDRESS. Storage |FTS must be executed to indicate these failures.  ~ _ Storage IFTs must be executed to indicate these failures.
3; Set the data in ADDRESS/DATA switches B-E. 1. Set the test pattern data in ADDRESS/DATA switches B-E. 1. Set the DIAGNOSTIC CONTROL switch to STORAGE SCAN.
4. Press and release the STORE push button. 2. Set the DIAGNOSTIC CONTROL switch to STORAGE TEST 2. Press the START push button. |

: » PATTERN.
) e e The PROGRAM STOP light t .
e The PROGRAM DISPLAY light turns off, if it was on. , 3. Set the DISPLAY/FUNCTION SELECT switch to any , ight turns on
e The contents of ADDRESS/DATA switches B-E are stored at position except TAR and OP Register or STATUS' ® The storage location addressed by TAR is scanned first.
locati dd d by TAR. ‘ : ' :
the location addressed by 4. Press the START push button. e Each CS1 cycle increments the address in TAR by two and puts
. » " loca- the new address in display A (unless the DISPLAY/FUN
o TAR is incremented to address the next halfword storage loca | e The PROGRAM STOP light turns on. the new address in d STXTUS_) JEUNCTION

tion. Display A shows this new address.

. . ' : The data in ADDRESS/DATA switches B-E is stored in the Display B bytes 0 and 1 shows the last thing set in the O
data from the addressed . A play B by shows the last thing set in the Op
’ Dtlspla;/ I?)czYcitgrsm0gzgalscéf:‘())l:tyrso}lZn:ritJ;ge-address and storage location addressed by TAR. ‘ register if the DISPLAY/FUNCTION SELECT switch is in
orad ) ' ‘ TAR & OP REGISTER. (The Op register is not changed

storage-scan functions operate only on halfwords, display B

: Display A displays the address in TAR. TAR is then incre- during this operation.) If the switch is not in the TAR and
d. If the storage address . ! g this op . o a
gyttgoxl:rg:uf'grt:ﬁ :?nngg:\?:yﬂtég\?g:ration displaygB chows mented to address the next storage halfword location. OP Register or STATUS position, display B shows the con-
all 0's. The Address Exception L1 interrupt request is not . _ tents of the storage location addressed by SAR. Because
set : ) ® Display B bytes 0 and 1 displays the data from the storage - control panel storage-address and storage-scan functions
T ; ' location. Because control panel storage-address and storage- -operate only on halfwords, display B byte X should be
‘ scan functions operate only on halfwords, display B byte X completely ignored.

should be completely ignored.’

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

e If the address in TAR is invalid for the machine configuration, the
operation proceeds, but display B shows all 0s. This continues
until the addressing starts again at the first address.

e 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 : ; ;

P . ® A parity check causes the appropriate check light to turn on.
continues until the CCU detects an error. The 3705 stops. The address in display A is two greater than
5. To end the operation, set the DIAGNOSTIC CONTROL switch to g“;f;}?;ff_s f??tpfggsiﬁe‘%ecpéﬁ‘gc‘j?e;'gsg}’ gﬁ;‘;'gg;;ﬁ;e
th ition. . ] : -
another posttion and (2) press the START push botton. The operation continues
. until the CCU detects an error.
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. 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.

ROL PANEL PROCEDURES ;
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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 not detected by this pro-
cedure. Storage |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 ADDR 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. /
e The PROGRAM STOP light turns on.

e The data in ADDRESS/DATA switches B-E is stored in the
storage location addressed by TAR.

o Display A shows the address in TAR. TAR is not incremented.

o 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
0’s. Because control panel storage-address and storage-scan
functions operate only on halfwords, display B byte X should
be ignored.

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

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

NOTE: Because an asynchronous stop occurs when the switch
is turned, an indata check may occur. Ignore the check

and press the CC CHECK RESET push button.

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

1. Set ADDRESS/DATA switches A-E to the address of the storage
location that you want to scan.

2. Set the DIAGNOSTIC CONTROL switch to SINGLE ADDRESS
. SCAN.

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

ST 000000000

4. Press the START push button.

o Duringeach CS1 cycle, display A displays the address in the
ADDRESS/DATA switches.

e 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.

e The storage address is not incremented.

e 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 swntch
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.

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’ (8TCT) instruction stores data from a general
register in a storage byte, set the ADDRESS/DATA switches
to the address of that byte.

To determine if a ‘store’ (ST) or ‘store halfword’ (STH)
stores byte O 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, STC, 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 000000
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4. To cause the address compare L1 interrupt request to set when the
address compare occurs, set the MODE SELECT switch to
ADDRESS COMPARE INTERRUPT.

LOAD ADDRESS COMPARE
1. Set‘the LOAD/STORE ADDRESS COMPARE switch to LOAD.
2. Set ADDRESS/DATA switches A-E to the storage address.

NOTE: To determine if an instruction at a specific address is ever
executed, the address set in the ADDRESS/DATA switches
can be elther the address of byte 0 or byte 1 of the |nstruc
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 1,12, 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, STC, STH, or STCT, the ADDRESS COMPARE
light in display B turns on if the DISPLAY/FUNCTION SELECT
switch is in STATUS. Bit 1.7 is included in the address com-
parison only if the instruction is a byte instruction. ‘

o 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 L1 interrupt request to set when the
address compare occurs, set the IODE SELECT switch to AD-
DRESS COMPARE INTERRUPT.

Co00CC0000C0C0
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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.
e The 3705 stops in TO of A time.

@ The START push button, instead of the 3705 oscillator, provides
pulses to drive the CCU clock.

e If the DISPLAY/FUNCTION SELECT swiich is in STATUS, dis-
plays A and B show check and status information. I the switch
isin 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 each AT3 time and to display register 2 at
every T2 time during maintenance cycles

NOTE: 3705 | only — Clock cycles E and F are not indicated on the
control panel; they appear as repetitions of cycles A and B,
respectively.

Rules for observing clock-step operations. .

® The first instruction executed in clock-step mode is preceded by an
“idle cycle (CS indicator off, | indicator off). .

® A CS1 start-push button cycle (CS indicator on, | indicator off) is
taken before the start of each instruction.

® The | cycle being executed can be determined by observing the
Display A status indicators 1.3-1.7. By counting the number of
-transistions thru 1A TO since the last cycle steal cycle, the I-cycle
number is known (be sure to watch the | indicator — ignore the
_interspersed idle cycles).

® Additional idle cycles may be mterspersed depending on the
machine model and instruction.

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

0,0000'0000000060000000000»00000

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 dows 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.

INSTRUCTION STEP PROCEDURE:

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

1. Set the MODE SELECT switch to INSTRUCTION STEP.
® The PROGRAM STOP light turns on.

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

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

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

NOTE: The CCU handles cycle steal requests normally during this pro-

cedure. All interrupts, except program level 1 interrupts and
- interrupts to higher program levels, are inhibited until the
program executes an ‘exit’ instruction.

EXECUTING AN INPUT OR OUTPUT INSTRUCTION
FROM THE CONTROL PANEL

Input instructions can be executed from the control panel by dis-
playing the corresponding external register. See Set Address and
Display Registerj 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 dlspiays 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 X77'.

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
input and output instructions from the control panel.

SETTING UP AND EXECUTING AN INSTRUCTION

Disable the channel interfaces before starting this
procedure.

NOTE: This procedure is an 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. In‘the next storage location, store a ‘branch’ instruction to cause a
branch back to the preceding storage location.

5. Use the Set Address and Display Register Procedure (page 1-130)
to set the 1AR (register 0) for the program level that you are in.
(The current program level can be determined from the status
lights in display B.)

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

7 If you want toy 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 isin 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.—All 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-B4U2 and 01A-B4U3. Refer to D-210 and ALDs AP0O09
to APO15 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 CUQO1 - 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’.

C O
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NOTE: 3705-| 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. Eand F
times are necessary because of bridge storage characteristics.
Cycles C, D, 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, 56555, AAAA, etc.)

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

6. if daté bit failures occur, refer to CCU DATA BITS/CARD
LOCATIONS (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.

C o
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. Verify that the correct data was stored by using the display storage

procedure.

. Set the DIAGNOSTIC CONTROL switch to SINGLE ADDRESS

TEST PATTERN.

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.

NOTE:

Set the DIAGNOSTIC CONTROL switch to STORAGE TEST
PATTERN.

. Set the ADDRESS/DATA switches to ‘FFFF".

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

. Press START.
. Display A shows the incrementing address; display B shows the data.

. 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.

1f 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).

0000C00C0000000C00COO0



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 shouldbequ,al 11’ with the program
looping, waiting for the ‘interface enabled’ signal. Do
not enable the interface unless channel data transfer is

desired. If trouble is suspected, refer to the ROS listing
and to the ROS test section of this manual.

a. If the IPL PHASE lights are ‘01, check the hardware reset
function.

b. If the IPL PHASE lights are ‘10°, ROS test transfer to storage
is incomplete.

(1) Press RESET to force IPL phase 3 {*11').

(2)  Run the storage pattern test with data equal to ‘FFFF’
to establish a background pattern.

“(3) Press LOAD.
(4)  If the same failure occurs: Turn the DISPLAY/FUNCTION
SELECT switch to TAR & OP REGISTER. Display A
. shows the next storage address. Press RESET and dis-
play storage starting at X'0000’ to determine how much
of ROS was loaded {data instead of FFFF).

3. Refer to ROS TEST, page 2-000 if a failure occurs in IPL
phase ‘11’. (Local 3705.)

‘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 CU004.)

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‘00014’ (The instruction at address
X‘0012’ was executed).

e. ADDRESS COMPARE and PROG L1 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. MISCELLANEQOUS 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 Contro/ Panel on page 1-160.

LOAD LIGHT

1. Press LOAD.—Verify that the LOAD light is on.

C 2. Press RESET.

3. Display register X'79’.

4. Store X'0040° in register X79".—Verify that the LOAD light is off.

SET AND RESET TEST MODE

1. Set the MODE SELECT switch to PROCESS.
. Set the DIAGNOSTIC CONTROL switch to PROCESS.
. Display register X‘79'. .

2
3
4. Store X'0010’ in register X‘79'.—TEST light goes off if it was on.
5

. Store 'X’OO20’ in register X'79" —TEST light turns on.
SCOPE SYNC PULSE

1. Display register X‘79".

2. Store X'0002’ in register X‘79’.—Fires scope sync # 1 at
01A-B3M2-P10, ALD page CUO15.

3. Store X'0001" in register X‘79'.—Fires scope sync #2 at
01A-B3M2-P13, ALD page CUO15.

WAIT LIGHT
1. Press RESET.——Ver‘ify 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
. Press RESET.

—_

. Set the MODE SELECT switch to INSTRUCTION STEP.

Press LOAD (forces program level 1).

0 woN

Store X'FFFF’ in address X'0012’ (Branch on Bit using
register 7; this will be the first instruction executed).

5. Store X'0000’ in address X‘0014’' {I{nvalid OP decode).
6. Store X‘00000’ 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. L1 prégram 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.

CONTROL PANEL TEST OF CCU
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SPLAY/FUNCTION SELECT SWITCH AND PROGRAM
SPLAY

Reset the 3705.

.- Set the MODE SELECT switch to INSTRUCTION STEP.

Press LOAD (forces program level 1),

. Store the following instructions at the given address:

Address X'0012" - X'742C’ (Puts contents of the DISPLAY/FUNC-
TION SELECT switch in CCU register 4.)

Address X'0014" - X‘7414" (Output register 4 to display register 1).
Address X'0016" - X'7424’ (Output register 4 to display register 2).
Address X'0018’ - X’A809" (Branch back to first instruction).

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

REGISTER. :

. 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.

. Set the MODE SELECT switch to PROCESS.
. Press START.

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

b. The PROGRAM DISPLAY light should stay on.

. Rotate the DISPLAY/FUNCTION SELECT switch to the following

positions and check the values in both displays A and B bytes 0 and
1.

a. STORAGE ADDRESS - X'1000’
b. REGISTER ADDRESS - X'0800"
c. FUNCTION SELECT 1 - X'0040’
d. FUNCTION SELECT 2 - X'0020’
e. FUNCTION SELECT 3 - X'0010’
f. FUNCTION SELECT 4 - X'0008’
g. FUNCTION SELECT 5 - X'0004’
h. FUNCTION SELECT 6 - X'0002°

Press STOP to stop the program.

INTERRUPT REQUEST AND RESET

1. Press RESET.
. Display register X'7F’. — Verify that bit 0.6 is off.
. Press INTERRUPT.

2
3
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
controis. This information should be useful when running either panel
tests or memory IFTs. Logic references are given for further detail.

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

X.P,X.6,
Bits | X.4,X.5 | X.7 0.P0.1 [0.204 |05-0.7 [1.P-1.1 [1.214 [1.51.7
Card | B4S2 A-B4J2 |A-B4K2 | A-B4L2 | A-B4M2 | A-BAN2 | A-B4P2 | A-BAQ2
ALD|DExxx |DF DG DH DJ DK DLOO1- | DMOO1-
Page

OP REGISTER AND SDR REGISTER

Bits {0.00.4 1050.70P 1014 [151.71.pP
Card | A-B4G2 | A-B4G2 A-B4H2 | A-B4H2
ALD | DNOO1- | DPOO1- DQO01- | DROO1-
Page 004 004 004 004

SAR AND SDR DRIVERS AND RECEIVERS (3705-1)

Frame 1 2 ’ 3 4

ALD Page DS001-005 | DT001-005 | DUOQ1-005 | DV001-005

SAR Drivers A-B4C2 A-B4C3 A-B4C4 A-B4CH

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

SDR Dr/Rec | . A-B4A2 A-B4A3 A-B4A4 A-B4AS
Byte 1

P00 0000000000000 0C0

CONTROL PANEL TEST OF CCU
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SAR AND SDR DRIVERS AND RECEIVERS (3705-11)

Frame 1 N 2
ALD Page DS001-005 DTO001
SAR Drivers A-B4B2 A-B4B3
SOR Dr/Rec A-B4A3 Same as frame 1

Byte O through first
SDR Dr/Rec A-B4A2 storage

Byte 1 assembly

MISCELLANEOUS LOGIC REFERENCES AND CARD

LOCATIONS

Functions ALD Pages Cards

ALU Controls CA001-004 01A-B3J2

Panel Controls CuU001-015 01A-B3N2, B3L2, B3P2
Clock and Controls CC001-008 01A-B3Q2, B3R2
Data Flow Reg Controis| CS001-007 O01A-B3F2, B4E2
Condition Codes CZ001-005 01A-B3G2 -
Local Store Controls CL001-005 01A-B3K2
Instruction Decode CDO001-004 01A-B3H2
Storage Controls CMO001-003 01A-B3T4
Priority Controls CP0O01-007 01A-B3M2

1-190
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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 1’ at 01A-B3M2-P10 on ALD page
CUO156. 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.

B. ‘+ diag scope sync point 2’ at 01A-B3M2-P13 on ALD page
CUO15. 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 a Scoping Loop’ (below) for information
on scoping for a failure while running the IFTs.

C. '+ address compare test pin’ at 01A-B3P2-S09 on 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 IFT routine
or in the DCM. 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 01A-B3R2-P04 on ALD page CC001.

SETTING UP A SCOPING LOOP (IFT Failures)

After a failure has been detected, the DCM and IFTs provade
two looping options.

® The Loop on First Error option selects the smallest possible
loop within the IFT. 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 continue from the error stop. The time required to stop on
the error code again gives an indication of the length of the
loop. Repeat this process several times and use the longest
length of time.

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

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

When the scoping loop is running correctly, the scoping indica-
tor (Disptay B, bit 0.4) blinks at the rate of 3.2 seconds (1.6
seconds on and 1.6 seconds off). Display B (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, IFT and routine
number. Display B (byte 0, bits 0-3 and byte 1) shows the
error code being looped on.

DIAGNOSTIC JUMPERING CAPABILITIES

The following jumpering capabilities can be used to
diagnose problems.

invoke IPL When an Address Compare Occurs

1. Plug the CE MST-1 latch card P/N 5851882 onto a socket
position that has no second level wraps on any pin. Probe
pins A, F, or M located 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-B3P2-S09 to pin A. Refer to ALD page
CuU004.

3. Connect 01A-B3L2-J09 to pin M. Refer to ALD page
Ccuo010.

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 /nvoke IPL When an Address Compare
QOccurs.

2. Connect 01A-B3L2-M03 to pm F. Refer to ALD page
CU006.

3. Connect 01A-B3L2-J09 to pin M. Refer to ALD page
cuo10.

4. Press the START push button.

Invoke IPL When the ‘Machine Check’ Latch Sets

1. Same as step 1 of /nvoke IPL When an Address Compare
Occurs.

2. Connect 01A-B3N2-J06 to pin F. Refer to ALD page
CKO006.

3. Connect 01A-B3L2-J09 to pin M. Refer to ALD page
cuo10.

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 /nvoke IPL When an Address Compare
Occurs.

2. Connect 01A-B3P2-S09 to pin A. Refer to ALD page
Cu004.

3. Connect 01A-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 01A-B3L2-M03 to pin F. Refer to ALD page
CU006.

3. Connect 01A-B3P2-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 01A-B3L2-U02 to 01A-B3L2-G08. Refer to
ALD page CU010.

Cause the ‘Clock Step’ Latch to Freeze the Clock

When the ‘Machine Check’ Latch Sets

1. Same asstep 1 of Invoke IPL When an Address Compare
Occurs.

2. Connect 01A-B3N2-J06 to pin F. Refer to ALD page
CKO006.

3. Connect 01A-B3P2-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 machine check.

Simulate a Continuous Panel Display Register
Operation
1. The 3705 must be stopped.
2. Set the DISPLAY/FUNCTION SELECT switch to
REGISTER ADDRESS.
3. Set ADDRESS/DATA switches B and D to the desired
register address.
4. Press the SET ADDRESS DISPLAY push button.
5. Jumper 01A-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)

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 B and D to the desired
register address.
4, Press the SET ADDRESS DISPLAY push button
5. Jumper 01A-B3P2-J06 to ground. Refer to ALD page
CuU003.
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 01A-B3M2-GO9 to ground. Refer to ALD page

CuU014.

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 01A-B3P2J09 (+ Active clock step) to 01A-B3L2D09
(+IPL 2 Latch). Refer to ALD pages CUOQ7 and CUQ10.

. 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.

ol
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DIAGNOSTIC AIDS - CE INDICATOR LATCH CARD

MST-1 CE Indicator Latch Card

C. E. Indicator Latch Card P/N 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 pin Q.

The correlation between active signal levels and input pins
to be used is shown below for the various combinations
which can be monitored.

oA oOP eK

TABLE
eBeF oL ORABC
eC oG oM — OR JKL
oD o H o N + + AD
eE ol eoP + — DF

—-— FG

++ + ADE

++ ~DEF
+— —DFG
eq ———FGH

WARNING

PLUG IN ON

WIRING SIDE

OF BOARD

MST-1 Latch oA eOP oK ONLY
Card Label eB oF oL
(Enlarged)

eCeG oM
oD eH eN
eE ol o P

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.

A —

B _____IOR Indicator

c — | A

0 ——oR

e ——OR|

op ——OR| p

A

L

J ——OR

K ——OR| A

L ——OR

[

To 2nd latch

Q |
Manual ~~———1 OR
Reset

Switch

Reset

Note: The CE Indicator Card contains two sets of circui‘try as shown above

linen——

0000000000000 000C00C000C0C0COCO0O0O0CC

DIAGNOSTIC AIDS - CE
INDICATOR LATCH CARD

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 sigha| 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 Q. 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 P/N 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 P/N 5851882

Indicator Lamp P/N 5353889

Jumper P/N 4110178  Specify length when ordering.
MST-1 Latch Card label P/N 5500728.

Note: The latch card does not include a label. Always
order a label for each latch card.

1-201
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DIAGNOSTIC AIDS: TEST BLOCKS

Line Set 1A (Logic VAQO3)

Line Set 1B (Logic VAO11)

Line Set 1C {(Logic VAQ09)

1 (Note 1) | (Note 1) ] (Note 1)
Position 0 D B Position 0 b8 Position 0 D B
These |IIL'Jstrat|ons prgvnde a ready reference to the lnterface Rev Line Sig Det . D02 l ce BO2 _ Xmt Data Mark ] N B02 _ Xmt Data Mark Rev Line Sig Det D02 I 802 Xmt Dats Mark
leads available at the interface connector positions on the Data Term Rdy __*.DO03 e o - Data Term Rdy D03 : “e il Data Term Rdy D03 AKX - > —
1/0O gate. Some Communication Scanner IFT Manual Inter- - e o B04 _ Rcv Data Mark ‘ ° : Clear To Send ~ : . B04 __ Rov Data Mark
vention Routines refer to wrapping a pair of lines or tying [ I ! ggg<gf§‘}l°s§§3d ® @ ggg -« R::Toosef.z o e BO5 ;Clear To Send
certain lines up or down. The test blocks provide a convenient : : > ‘ : : - Data Rate Sel D06 PO B06 - Req To Send
method of doing this in most cases. Gnd <°8 o o {808 _ Data Set Rdy Gnd D08 e o BO8 _ Data Set Rdy Gnd D08 : : BO8 __ Data Set Rdy
Co . . . . e o B ‘
To force an interface lead to the active state, jumper it to e o : : New Sync D10 b :
- - - . A _J
‘Data Terminal Ready’. The state of DTR can be determined Gnd . D12 o 0 e o Modem Wrap __ D11 o o
from the symptom index. If the inactive state of an interface — Te @ e o o o
. v - o0 v e oVe
lead is to be tested, allow the fead to float. EIA, CCITT V.35 | - o
(except for transmit and receive data), and digital interface L——— :
lines float to the inactive level. Position 1 Position 1 : | Position 1
To wrap da}ta between two compatible line interfaces, Rev Line Sig Det 102 | ~e G02 ,_ Xmt Data Mark Rev Line Sig Det _ J02 —J. ne Rcv Line Sig Det _ 102 -J. GO2 _ Xmt Data Mark
jumper all interface leads to their normal operational state. Data Term Rdy____J03 ° : Data Term Rdy __J03 e o Data Term Rdy = )03 N e o
Use the check lists below for typical jumpering. e e GO4 g Rev Data Mark ] - e o GO04 _Rcv Data Mark —t . g G04 _Rcv Data Mark
* o GO5__ Clear To Send Ring Ind » 105 o o I e o G05 __ Clear To Send
o o GO6 ,,Req To Send o o GO6 _ Req To Send Data Rate Sel . Jo6 by GO6 .« Req To Send
FOR INTERFACES THAT CONNECT TO e o ot . o o8 Date Sot i —t ° -
STAND-ALONE MODEMS OR LOCAL ° GO8 g Data Set Rdy. P o 2ata Set Rdy Gnd o8 . G08__Data Set Rdy
ATTACHMENTS, JUMPER: i ° e New Sync o | [ ®
° : o o Modem Wrap ;.111 e o
a. ‘Request to Send’ and ‘Clear to Send’ of the transmit :m. : : :“’ :
interface to ‘Receive Line Signal Detect’ (Carrier Detect) -1 T ] l___‘_
of the receive interface using Y jumper P/N 1770810. 3 TG :
J G J

b. ‘Request to Send’ and ‘Clear to Send’ of the receive inter-
face to ‘Receive Line Signal Detect’ (Carrier Detect) of the

Line Set 1D (Logic VA004)

Line Set 1E (Logic VA0O05)

Line Set 1F (Logic VA010)

transmit interface using Y jumper P/N 1770810. | (Note 1) | (Note 2) | (Note 1)
c. ‘Data Terminal Ready’ to ‘Data Set Ready’ on both inter- Position 0 D B Position O D 8 Position 0 D B
faces. (See special notes for the 1G line set on page 1-310). [ ‘ [ ‘
( p pag ) Rcv Line Sig Det D02 e BO2 _ Xmt Data Mark —1 e BO2 . DPR POV BO2 _ Xmt Data Mark
d. Send data of one line to receive data of the ite line. Data Term Rdy ~_D03 e o o . NB8 <03 e o o Data Term Rdy D03 « o
opposite line - — ’. :; B04 _ Rcv Data Mark! —~ . : BO4 _ PND - : * BO4 _Rcv Data Mark
e. Receive data of one line to send data of the opposite line. Ring Ind » D05 ® o BO5 g Clear To Send DLO » P05 bl BOS _ ACR ® o 'B05 __Clear To Send
Data Rate Sel <206 - B06 ,,Req To Send NBa " D06 e o BO6 , CRQ Data Rate Sel ~_DO6 | - BO6 _  Req To Send
PS B - ot 8
FOR INTERFACES WITH IBM LIMITED DIS- Gnd pos| |2 pal BO8 _ Data Set Rdy GND D08 bl BO8 __ PWI Gnd noos| |9 o BO8 _Data Set Rdy
TANCE OR LEASED LINE ADAPTERS OR WITH New Sync D10 : : B10 _ Xmt Clock NB1 D10 e o B10 _COS e o
LEASED LINE MODEMS, JUMPER: Modem Wrap D11 P T NB2 D11 s o - : :
Sond ‘ paind B13 _ Rov Clock : e o
a. Send data to receive data of the opposite line. j il D | - l F. ]
b. Receive data to send data of the opposite line. ‘
Position 1 ‘ Position 1 Position 1 ‘
FOR TELEGRAPH CURRENT LOOP INTER- Rov Line Sig Det 02 | T ° G02  Xmt Data Mark e Go2 . DPR _J. ol 1002 | Xmt Dato wark
FACES (See Line Set 2A test block), JUMPER: Data Term Rdy 03 o ' NBS 3] (3%, DataTermRdy _Jo3 | [g%¢ T
. . o e G04 __Rcv Data Mark —< * o G04 _PND R ® o G04 __ Rcv Data Mark
a. Ring + of position 0 through a 100 ohm, 1 watt Ring Ind .y 405 e GO05 __ Clear To Send DLO . Jo5 o a GO5 _ ACR e o GO5 ~_Clear To Send
resistor to H2G11 (+6 Vdc) on the LIB Type 2 board. Data Rate Sel 96 e G06 . Reg To Send NB4 106 - GO6 . CRQ Data Rate Sel _J06 > o G06 . ‘Req To Send
e o — »— - -
b. TIP of position 1 to any DO8 pin {ground) on the Gnd : <08 . G08 _ Data Set Rdy GND ~_Jos ® ; G0g _ PWI Gnd ~_Jog : ; G08 _Data Set Rdy
LIB Type 2 board. New Sync T N G10__ Xmt Clock NB1 no | | °® Glo  cos ¢ o
L o . Modem Wi 1 i —t *— -
c. TIP of position 0 to Ring + of position 1. oS AR ¢ s o NB2 SELL o © L
*° G13 _ Rev Clock : ° o e o
" o — o”e o e
Note: Test Blocks are shown facing the jumper pin side. 1 , L\___ g
See page E-010 for jumper and test block part 7 G J G J. G

numbers. i

Notes:

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

on C-002. :

2. Line set 1E can not be wrapped using this block-jumper reference only. DIAGNOSTIC AIDS: TEST BLOCKS 1 -300
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DIAGNOSTIC AIDS: TEST BLOCKS (PART 2)

Line Set 1G or 1GA (Logic VA00S)

Ring Ind D02

—

D

B

W

(EIA) o

If two 1G or 1GA line
sets are installed, they
may be externally
wrapped by forcing ‘Data
Set Ready’ active on the
LB board by grounding
the -SLT 'Data Set
Ready’ for the appro-
priate line or lines—see
VA000 and VAOOG.A D13

Modem Wrap

[

L ]

2

B04  Rcv Line Sig Det

BO5 _ Data Set Rdy

0000 0POOPIOO

13

BO8 _ Data Term Rdy
(EIA)

GO02 . Xmt Data Mark

Req To Send ~_ Jo3 . l
s GO5 _ Clear To Send
Xmt Clock . Jo6 - ; Bl
e o
e o
® o
Rcv Clock _J11 e o
- . o G12 _ Rev Data Mark
All signal levels for line > o nd
set 1G are digital levels e e

except those labeled
‘EtA’. Do not jumper
E1A levels to digital
receivers as this may
damage the terminator
card.

F

—

o

Line Set 1N — Half-Duplex (Logic VA017)

(Note 1)
Position 0 b_8
Transmit
T (B Do2
TTA] E 503 :N [ ] Indicate
Control o Y :j BO4 o 1(B)
C(A) »D05! 1o o BOS o L(A)
c(B) . D06 PY ; imi
T, 4 [ ] Signal Elem Timing
Gnd pog| lg o BO8 _ S (B)
Receve BO9 .S (A)
R (B) <2l 198 -
R1A] <21 °
® o
[ X ]
Position 1
Transmit
T(8B) » 102 r'l o~
TTA] : 303 L ] Indi;ate
Control - P : Go4 | (B)
C(A) o J05 ® o GOb_ I (A)
C (8] » 106
> : [ 4 Signat Elem Timing
Gnd 408 . Gog _ S (B)
Recejve : *r— G094‘ s{a)
R (B) N0 'y
B(A] <311 ® :
e o
eve

)OO0

[

-

(0]
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DIAGNOSTIC AIDS: TEST BLOCKS ( PART 2) 1 31 0

Line Set 1H (Logic VA012) Line Set 1J (Logic VA0O7) LineSet 1K and 1S (Logic VAOO8}
{Note 5) .
Transmit Line b B D B : D B
lN B02 Xmt Data Mark Xmt Clock . D02 "" BO2 Signa!l Gnd Rev Clock + Xmt Clock D02 P B02 _ -Xmt Clock
Data Term Rdy __ D03 oy - > ece —~ Data Term Rdy D03 e o o
—— . o ® o ' ° BO4 _ -Mark Rcv Data
Ring Ind D05 : : BOS - Clear To Send [ ] : BOS Rev Clock +Mark Rcv Data >DO‘5 . :F —g
_Da;g_B_axg-_&I_u‘l D06 o o BO6 o Req To Send Mark Recv Data D06 - e —t Nork Send Dot 507 P BO6 _  -Mark Send Data
g Lt - —— ® ar ata g o
Gnd D08 oo BB _ Data Set Rdy Sig Gnd Rev Data D07 ° ~ > o BO8 _ +Rcv Clock
—_————elf- [ LY Rev Line Sig Det D09 * o —
New Sync - 210 . . B10_ Xmt Clock Mark Send Data __pio| |® ® > Y B10 _ -Rcv Clock
Nodem Wrap g D11 . < . ® B11 _ Gnd Send Data Clear ToSend _ D11} |3 o —
. T ) e o °
06 :m: B13 _ Signal Gnd Xmt Clock Data Set Rdy D13 ; o ; B13 _ Reqto Send
Receive Line
Rev Line Sig Det Jo2 ~e e ® o ®
Data Term Rdy -t Jo3 . o v e
bt Mark e ©
. o (304_1 Rcv Data Mar pali c o
o e o © o o
o e o © e O
L] e o e ©
. o 6084 Data Set Rdy . o e o
o o o @ e ©
[ 2N ] o o e O
e o e o ° :
e ° G13 Rcv Clock o o .
o0 o— i - oM e e
] 1| ]
7 G 7 G 7 G
P _ ; Line Set 1U (Logic VA014)
Line Set 1N or 1R — Duplex (Logic VA017) Line Set 1T or 1TA (Logic VAO13)
(Note 4) Transmit Line D B
Position 0 - D B D B ’ )
Transmit . *XmtClock D02 | I o | 1802 _ -XmtClock
T(B) o, D02 - Ring Ind » D02 rﬂ ~Ne Data Term Rdy e D03 | lg o —
T (A] > D03 ~e Indicate (ETA) ' e o N r — e o
Control L L 4 BO4 _ 1(B) Asingle 1Tor 1TAlineset| | g o B04  Rcv Line Sig Det b e o
clal . Dos| |® @ B0z T1A) may be wrapped using the | | g o BO5 ¢ Data Set Rdy _(\°t¢3 | Signal Ground D08 | 19 BO6 _ -Mark Send Data
B > * o - low order address as ‘trans-| | g o —% +Mark Send Data __DO7 o >
» 14 Signal Elem Timing mit’ and the high order ad- e o | - ~—t )
Gnd DO8 e o BO8 _ S (B) dress as ‘receive’. DataSet| | g o BO8 _ Data Term Rdy 1 e e
Receve N 509 -t S (A) Ready should be forced e o el (E1A) i ® o
R (B) D10 o o ~* active by grounding the e o | Clear To Send D11 o o
R1A] - D11 [ SLT ’Data Set Ready’ for e o | —— o o
- e o the appropriate line—see » 1 L B13 Req to Send
° o VA0QO or VAO13. D13 | (&, 8 (DataSetRdy D3} |lgme— -—
e e - e .
\n Modem Wrap Jumpered in external
—\ l— cable.
Position 1
[ ,—|. N ol 1602 Xmt Data Mark Receive Line r—l
oo Indicate Reg To Send ~_ Jo3 o : - Data Term Rdy _ J03 o e
s o Go4__ 1 (B) = Y - - ° GO4 _-Mark Rev Data
o o— o5 - N ° L G05 _ Clear To Send +Mark Rcv Data  JO5 o & I
o o - Xmt Clock »J06 | g o —¢ > o
s e Signal Elem Timing e o : :
) G08 +Rcv Clock
P 108 e i S e o Rev Line Sig Det  yog | |® e— -
o~ - - -
R (B) <20 ° Rev Clock (Note2) y11 | [® @ o o | ]e10 RevClock
B{A) <1 e o ‘ S ¢ | |G12 _Rev Data Mark (Note 2) o o
[ ] All signal levels for line = o e ©
oce set 1T are digital levels oo DataSetRdy _ 13| lome
L except those labeled ] T
j — ‘EIA’. Do not jumper _l———
TG ElA levels to digital J G
receivers as this may J G
Notes: ) : damage the terminator i i . ; . .
1. "To wrap a pair of lines, connect T of the transmit line to R of the card. 4. To wrap a pair of duplex lines, connect T (transmit) of position 0 to R (receive)

3. Signals used by both low-address transmit line and high-address receive line.

O0C0000000000O0

of both position 0 and 1. Next, connect C (control) of position 0 to | (indicate)
of both position 0'and 1. (Connect A to A and B to B.) Do not wrap S leads.
Internal clock must be specified.

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

0CO0000C000000C0O00CO

receive line and C of the transmit line to | of the receive line (connect
A to A and B to B). Do not wrap S leads. Internal clock must be specified.

Signals used only by high-address receive line..

Signals not noted are used only by the low-address transmit line.
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DIAGNOSTIC AIDS: TEST BLOCKS (PART 3) ’ ' i )
: : Line Set ~ 3A-2Wire (Logic VEOO3)
i ; Line Set 1Z {Logic VA016)
Hine Set %&f %I)c vaoisl l (Note 3) . Line Set 2A {Logic VC003) ) Line Set 3B-4Wire
DB . .
(Note 2) D B “Transmit Line : ’ D B » D B
+Xmt Clock D02 I o BO2 -Xmt Clock +Xmt Clock ~ boz2 |- -JN B02 -Xmt Clock _{ Xmt Line Modem A D02 o | | B02  Xmt Line Modem A
PR DataTermRdy D03 | [ o g e o e BO3__Shield Gnd Modem A
+Mark Rcv Data D05 M BO4  -Mark Rev Data ° o ° : Shield Gnd Modem B D04 e a BO4 Rcv Line Modem A
o R - ) Rev Line Modem A D05 BO5  Xmt Line Modem B
°o o e o . . ! ° o lem B
Mark Sond Data - DO7 T . BO6  -Mark Send Data Mok Sond Data D07 e BO6 _-Mark Send Data _ e o Xmt Line Modem BB ggg 1 e @ BO6 _ Hcv Line Modem B
- e ° . - cv Line Modem
— e B08  +Rov Clock (Note 2) Signal Ground D08 | [ o . o pa
Rev Line Sig Det D09 o o . : : : : :
-0 o
-R
Clear to Send D11 e o B10 ov Clack {Note 2) Clear to Send D11 o o o o e o
- : * o , ‘ . 0 e o ® o
Data Set Rdy D13 ° o B13  RegtoReq to Send Data Set Rdy D13 0.2 B13 Req to Send |® o +6 Vde s o
e o e-o ele oo
T ] J I ) 100 2 )
1w
] Receive Line v I —.!—N—._— Go2 Ring + r_r___._.__
e Data Term Rdy  JO3 ocie Soe oo
- - o GO04 -Mark Rev Data : s
o o +Mark Rev Data  J05 o Position 0 S ® Go5  TIP- o o
o o ° o . o o
o o o o ® o ~ [ ]
o o . o GO08 _+Rev Clock b /) Jumper o o
e o Rcv Line Sig Det  J09 e — e o G09 Ring + g— ¢ o
oo ° o G10 _-Rev Clock b ° ©
o o ° o ® o = e o
o o e o L e o o o
® o Data Set Rdy J13 LR Position .1 ® o G13 TP - o o
¢ e oMo eNe 1 i o e
L—l—— L-L—_ ‘ ; i) Jumper I P
J G J G J G = J G
Line Set 4A & 4B (Logic VG003 & VG004) LineSet 4C  (Logic VGOOS) ' Line Sets 5A and 5B (Logic VJ400
i D B
D8 Position 0 b .8
| Xmt Line Modem A D02 B02  Xmt Line Modem A Xmt-Line Modem A D02 ~ | | B02  Xmt Line Modem A Transmit & 2W Rcv D02 ~ e
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ROS TEST

ROS Requirements Depending On Type of Channel Adapter e LRI lNSTRUCTjON TESTING
and or Remote Program Loader.
J . ¢ ORI Before trying to load data across the channel, ROS Program
Without Remote Program Loader (RPL ) 3705-1l only e TRM code tests the preceding instructions. The general procedure
mm—— \e— for locating an instruction execution failure is to step the
e |H . X . . . .
CA #2 CA #3| cA #4 instructions through the failing section of the instruction
None | CA1| CA2] cA3] cAa| cas CA4 -® STH test portion of the code. .
, CA1 1 X D D X X X e ST The simulation run following the ROS code listing in the
CA #1}-CA2| 2 X1 01 D01 X X X e BB ALD is to be used during the instruction step procedure as
CA3 | 2 X D! D}X X X : a check for correct operation.
Nt o BZL The indications that appear on the control panel are:
With Remote Program Loader (3705-11 only ) e B ~ IPL Phase 111 This is a CCU failure indication. TAR contains the address
CA #2 CA#3]| e XR ' Program Stop of the next instruction to be executed. This value is the
None JCA1} CA2 | CA3 CA4 CA4 . o , Hard Stop address of the stop instruction +2. Check the contents of
CAt|Rand1] X | RandD| RandD X X e IN ", X'60,61,62,64,67,76,77,79,7D,7E Load TAR against the following list; if it is equal to any value
cA #1}CA21 Rand2| X | RandD | RandD X X e QUT *, X'60,62,63,64,66,67,77,79 Test given, follow the indicated procedure.
CA3}l Rand2] X Rand D] Rand D X X
CA4]| Rand 1| X Rand D| Rand D | Rand Rand N
: (1 or N}t *Those input and output instructions associated with the

CA and several of those necessary for CCU operation are

3705 - 11 with only RPL uses the RPL ROS. used but are not thoroughly tested.

t1 — Required for two CAds with the IPL switch An invalid
N ~ Required for two CA4s without the IPL switch , TAR = branch to
1 = CA1 ROS (Mini) ROS checks the data path and uses some of the error X'0002' zero has
2= CA2 ROS (Maxi) detection circuits without testing them. occurred

D = Dual ROS

N'= CA4 ROS (3705-11 only) see 2-120
R = RPL ROS (3705-11 only)

X = Invalid configuration

TYPE 1AND TYPE 4**CHANNEL ADAPTER

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.

See page 2-020
If these lamps are

not on. TAR =

X'0032’

An instruction failed to execute. Using the ROS listing and
the simulation run, use the /oad address compare procedure

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 adapter '

Only the portion of the instructions needed to complete
the transfer of the first program module across the channel
is tested. - The instructions tested are:

e ARI

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.

** See H-000 for the type 4
configurations that use
this ROS Test

NO

with the MODE SELECT switch set to ADDRESS COMPARE
PROGRAM STOP to stop at various places in the program.
Then use the /nstruction 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 CW000.)

ROS TEST 2'000




Output instruction failure.

— - Abranch: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.

Retry the IPL.

When the Program Stop light comes on, set the MODE
SELECT switch to INSTRUCTION STEP. v

4 Step through the test. Register 1 contains the instruction

and indicates what is being tested. Bit 0.7 on indicates
that byte 1 is being tested, and bit 0.7 off indicates that
byte 0.is being tested. Bits 0.2, 0.3, and 1.0 are a binary
indication of the bit being tested within the byte. The
bits are being tested for “‘solid’’ on and off conditions.

‘Register 1 'Bits Being Tested

Byte O
01234567

Byte 1
01234567

Byte 0
01234567

Byte 1
01234567

- XX00XXX0
XX00XXX0
XX01XXX0
XX01XXX0
XX10XXX0
XX10XXX0
XX11XXX0
XX 11XXX0
XX00XXX1
XX00XXX1
XX01xxx1
XX01XXX1
| XX10XXxX1
XX10XXX1

Xxx1 1XXX1

XX11XXX1:

OXXXXXXX
1XXXXXXX
OXXXXXXX
1XXXXXXX
0XXXXXXX
1XXXXXXX
0XXXXXXX
TXXXXXXX
OXXXXXXX
1XXXXXXX
OXXXXXXX
1XXXXXXX
OXXXXXXX
1XXXXXXX
OXXXXXXX
1XXXXXXX

10000000
01000000
00100000
00010000
00001000
00000100
00000010
00000001

00000000

00000000

00000000

00000000
00000000

00000000

00000000
00000000

00000000

00000000
00000000
00000000
00000000
00000000
00000000
00000000
10000000
01000000 |
00100000
00010000
00001000
00000100
00000010
00000001

: - ‘ 3705-| 3705-11
"Display main storage addresses
I Iocatiqn Suspect
1 X‘0000’ should contain X'7004’ ———————s=| X'0000 SAR Bit See See
N contamns
X'FBFF’ 15 on 7-030 7-260
X'98B8’ 14 on 7-030 7-260
X’'8108B’ 13 on 7-030 - 7-260
X'0082' 12 on 7-030 7-260
X'0492' 11 on 7-030 7-260
X'F1FF’ 10 on 7030 7-260
X'1305' 9 on 7-030 7-260
X'6174’ 8 on 7030 7-260
If location Suspect :
~2 X'O1FE’ should contain ‘0404’ ——————»~ 01FE SAR Bit See See
‘ Contains
X’1001’ 15 off 7-030 7-260
X‘81FE’ 14 off 7-030 7-260
~X'6124' 13 off 7-030 - 7-260
X‘9813’ 12 off 7-030 7-260
X'8602° 11 off 7-030 7-260
X‘A8A3Z’ 10 off 7-030 7-260
- X'A863' 9 off 7-030 7-260
X‘8160° 8 off 7-030 7-260

X = don’t care

A level 1 interrupt was eequested 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
Infout check
Address exception
Protect check

¢ 000CCO0oO00

CO0CO0COC000O0O0O0

ROS TEST

. |f TAR contains an address that has not been previousty

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

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 = 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

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.

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.

0O 0 C OO0

2-010
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CHANNEL CHECKING
IPL Phase Il This is an indication that communica- CHECK
Load tions between the channel adapter and
tgt_:_‘g‘;tgpgfgg‘éll‘:x?tﬁlli‘;k;“:;i‘;ls'tngt Check to see that the initial test or first program module was loaded correctly.
est, Use the /oad address compare procedure with the MODE SELECT switch set
~ OLTs or IFTs. The customer’s first pro- Obsgrve the normal program loop while the 3705 is to ADDRESS COMPARE PROGRAM STOP to stop at address X'01FA.’
gram may be used if desired. Refer to waiting for initial selection, The host must be unable to This is the last ROS instruction before control is turned over to the next
the status and sense information chart select the 3705 for an IPL. program. If this program stop occurs, it indicates that ROS is giving control
at the end of this section if CA opera- . . to the next program correctly.
tion is possible but the load operation Enable an interface (more than one interface may be :
. SN installed; enable only one). When an interface is If the instruction test section of ROS is executed correctly, but control is not
is not successful. If CA operation is not
possible, proceed with the CA ROS enabled, ROS code may cause IPL phase 1 and 2 if turned over to-the next program correctly, check to see if the program loops
checkou't routines certain conditions are present within repeating major branches that match the list and indicate general areas
X of fail
If the instruction testing has been are.
completed, try the type 1 channel 2 Press the CHECK RESET push button.
adapter ROS checkout routine when
there is a problem. 3 Press the LOAD pushbutton. Verify that the correct
; . interface enabled light comes on. ??S repeating branches that may be caused by a channel adapter
fatlure:
o ' 4 Press the STOP pushbutton. , Check the
Type 1 or Type 4 Channel Adapter ROS Repeating Branches Probable Cause contents of
~ Checkout Routine , 5 Set the MODE SELECT switch to INSTRUCTION STEP. Reg. | Byw©| Bt
1" Disable all channel interfaces. Verify that the control 6 Set the DISPLAY/FUNCTION SELECT switch to TAR 00F6-00E3 interface wil not 67| 1| a
panel INTERFACE ENABLED lights are off. & OP REGISTER. ocome enavee
010E-0104 Cannot develop a 60 } O 0
2 Press'the RESET push button. 7 Press the START push button. Observe the address in level 1 or level 3 67 ,
, display A. With the LOAD light on, continue to press interrupt 78 0 g
3 vPress the LOAD push button. _the START push button to display the loop X'0124’, 011A-0124 A solid level 1
. - ‘0126, ‘0128’, ‘012A’ and ‘012E". 1 0126-0110 interrupt 76 |- 0 5
4 Press the STOP push button. : 0 01 an : -
8 Set the MODE SELECT switch to PROCESS. 012A-0144 AF{‘?"Id 'fve: 3 273(_; ? 2
5 Set the MODE SELECT switch to INSTRUCTION STEP. interrupt occured
9 If the loop is incorrect, use the /oad address compare .
6 Set the DISPLAY/FUNCTION select switch to TAR & OP procedure with the MODE SELECT switch set to 012C-01AA g\SO“d level 3 60 0
REGISTER. - _ ‘ ADDRESS COMPARE PROGRAM STOP to stop at data service ,
- S X‘0122*. Then, following the program listing, use the interrupt 7)1 4
7 Press the START push button. Observe the address in dis- instruction step procedure to locate the failure.

play A. . )
10 if the loop is correct, press the START push button

8 Press the START push button several more times and ob- S
‘ to'return to normal operation.

serve the program looping through addresses X‘00E8’,
‘00EA’, ‘00EC’, ‘O0EE’, “00F0’, ‘00F2’, ‘0O0F4’, and ‘O0F6’

9 If this loop is not being executed, one of the following
problems is indicated:

® An mterface remained enabled
@ An incorrect branch occurred

® Contents of storage is incorrect.

To locate the failure

10 Use the /oad address compare procedure with the MODE
SELECT switch set to ADDRESS COMPARE PROGRAM
STOP to stop at X'00E4’. Then follow the ROS listing
using the instruction step procedure.

ROS TEST 2-020




Channel Checking (Part 2)

These steps indicate 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 I1PL
command. v :

Use the Joad address compare procedure with the MODE
SELECT switch set to ADDRESS COMPARE PROGRAN:
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 testor first pro-
gram. If this program stop occurs, refer to-the initial
test description in /BM 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'01CA’

At this address, the program checks to verify that the IPL
command was received. Register X‘61’, byte 1 contains
the command.

Address X‘0138’

Check the address that is requesting service. ' Register
X‘61’ byte 0 should contain the single subchannel
address that is requesting service.

Address X‘'01EA’

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 X400 and increments by 2 as ROS loads
the program, two bytes at a time.

The following status and sense combinations are developed
by ROS for various conditions that occur when the ROS
program is being executed:

OF Channel End, Device End, Unit Check, Unit
Exception;-and sense of IPL. Required.

A byte count error occurred during the initial test
or first program module transfer.

OE  Channel End, Devicé 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 normai conditions
or a failure to recognize that the single subchannel is
-active.

00 = Sense of IPL Required

A system reset has occurred.

ROS TEST
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TYPE 2 AND TYPE 3 CHANNEL ADAPTER

The instructions contained in ROS depend upon the ' ROS checks the data path and uses some of the error
type of channel adapter that is installed in the 3705. ’ detection circuits without testing them.

The ROS code enables the controller to toad its control :

program across the channel. ' ‘ A listing of the ROS code is located in the ALDs, begin-

The indications that appear on the control panel are:

IPL Phase 11l

Program Stop

Before the ROS code attempts the channel data transfer, ning on page CW201. Hard Stop
it checks the functions and instructions it needs to complete : _ : Load
the transfer. Tested are: A flowchart showing the logical flow of ROS—channel Test
. ‘ adapter operations precedes the ROS listing in the ALDs.
° Instructions
SIMULATION RUN
[ Data path ; .
Included with the ROS listing is a simulation run. The
° Channe! adapter enable ‘ simulation run is a listing, in instruction execution
order, showing the contents of the registers used.
° Channel adapter selection Use the simulation run during instruction step procedures
in the instruction test portion.of ROS, as a check for See page 2-070
e  Channel adapter level 3 interrupt correct operation. if these lights
are not on
(] That the channel adapter received an [PL command ERROR ANALYSIS PROCEDURE
® That a level 1 or level 3 interrupt was received from Type 2 ROS code presents error indications to the control
the channel adapter panel for CCU and channel adapter errors. Observe the
. error indications and follow the prescribed course of
Only the portion of the instruction set needed to com- action for each indication.
plete the transfer of the first program module across the : ‘ )
channel is tested. The instructions tested are: CONTROL PANEL SWITCHES See page 2-070
, if these lights
e ARI are not on
. During IPL, the MODE SELECT switch and the DIAGNOS-
® LRI TIC CONTROL switch must be in the PROCESS position
for the indicators to function correctly. The STORE/LOAD
® ORI COMPARE switch must be in the LOAD position.
¢ . TRM INSTRUCTION TESTING
° LH Before trying to load data across the channel, ROS code tests the preceding
. STH instructions. The general procedure for locating an instruction execution
failure is to use the instruction step procedure to step through the failing
° ST section of the instruction test portion of the code.
The simulation run, located following the ROS code listing in the ALDs,
® BB is to bg used during the instruction step procedure as a check for correct
: operation.
° BCL
[ BZL
° B
o XR

L] IN* X'62,55,58,69,5C,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.

-This isa CCU faivlure 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.

An invalid branch to
zero has occurred.

An instruction failed to execute. Using the ROS listing and

the simulation run, use the /oad 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
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
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ROS TEST . 2_050

Instruction Testing (Part 2)

Output instruction failure. 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
A branch on bit failure or ‘Z’ latch failing to set Adapter Check
caused this hard stop condition. : : In/Qut Check
Address Exception
1. Set up the program stop at the beginning address Protect Check
of the Branch on Bit Test, {X‘00A4’), from the . . YES :
ROS listing. » : )-{%?EE' —» The program generated a hard stop because of a failure in
the generated check character test. By operating on registers
2. Retry the IPL : , throughout the program and predicting the results, the
: L NO ‘ continuity of the program loading and execution is tested.
3. When the PROGRAM STOP light comes on, set This testing is done during the second section of ROS code.
the MODE SELECT switch to INSTRUCTION .
STEP.

4. Step through the test. Register 1 contains the instruction . L _ .
and indicates what is being tested. Bit 0.7 on indicates _ ‘ Address program stop at the continuity generation address.
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 that is being tested Address stg:ffjrbi S:g:ffgrbz
within the byte. The bits are being tested for ‘‘solid”’ ;
on and off conditions. ! . X'00EE" X'EFFF X'FEFF’
. [ X’00F0” X'FE37 X'FFFE’
. X'01D8"_ X' FFIF’ X‘0018’
Register 1 Bits Being Tested __ X01DA’ X'FF2F X'0018’
Byte 0 Byte 1 | Byte 0 Byte 1
01234567 01234567}01234567 01234567 :
XX00XXX0 O0XXXXXXX110000000 00000000 ‘ If register 5 is wrong at a location, the check character gen-
XX00XXX0 1XXXXXxX[01000000 00000000 g eration: failed in the preceding block of instructions. Check
XX01XXX0 OXXXXXXX100100000 00000000 , . the: instructions by using the load address compare
XX01XXX0 1XXXXXXX100010000 00000000 procedure with the MODE SELECT switch in ADDRESS
XX10XXX0 OXXXXXXX|00001000 00000000 ' COMPARE PROGRAM STOP to stop at the beginning

XX10XXX0 1XXXXXXX[00000100 00000000
XX11XXX0 O0XXXXXXX]00000010 00000000
XX11XXX0 1XXXXXXX]|00000001 00000000 g
XX00XXX1 O0XXXXXXX]00000000 10000000 :

XX00XXX1 1XXXXXXX}00000000.01000000
- XX01XXX1 0XXXXXXX[00000000 00100000
XX01XXX1 1XXXXXXX100000000.-00010000
XX10XXX1 0XXXXXXX{00000000 00001000 (EJ
XX10XXX1 1XXXXXXX|00000000 00000100 ’

XX11XXX1 0XXXXXXX|00000000 00000010
 XX11XXX1 1XXXXXXX 00000000 00000001

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.

e
=
"
]
o
s
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Instruction Testing (Part 3)

TAR = o If TAR contains an address that has not been previously 2. X'01FE’ should contain X'0404’
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 if location | suspect See
Generation Test. X'01FE’ SAR Bit
Contains 3705-1 3705-11
» ‘ ! ’ . - X'0400’ 15 off 7-030 7-260
ROS Data Transfer Test X'8FF8' or X'FE8D' | 14 off 7-030 7-260
- ' « X'AB00° 13 off 7-030 7-260
X‘1007’ 12 off 7-030 7-260
“Di H . ! X'81F8' 11 off 7-030 7-260
- "Display Main Storage Addresses : . X3108° 10 off 7030 | 7260
) . . . X‘F982’ 9 off 7-030 7-260
1. X‘0032' All bits should be off in display B. Suspect any bit that is on ) X'8788' 8 off 7.030 7-260

“in the display as being continuously on from storage. (see
7-030). The bit can also be on continuously from ROS, (see

6-961).

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

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

(see 6-961). 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
ROS Address Generatlon Test o ' ' : < determine an addressing problem.
Display Main Storage Addresses . ‘ : If no discrepancy has been found in the ROS Data
‘ - Transfer Test or the ROS Address Generation Test, check
1. X’0000' should contain X'7004’ - - : to verify that the control panel switches are set correctly
and retry the IPL.
If location | = Suspect : ___See
X'0000" SAR Bit