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Preface

This manual contains supplementary informa-
tion to the MAPs, and must not be used as a
stand-alone maintenance document. The PT-CE
should use this manual only under guidance of
the MAPs or of FSC-personnel.
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Safety

Personal Safety

Personai safety cannot be over-emphasized. To en-
sure your safety and that of co-workers, always
observe the safety precautions given during your
safety training and adhere to the following:

General Safety Practices

Observe the general safety practices and the proce-
dure for performing artificial respiration that are
outlined in CE Safety Practices card, Order No.
S$229-1264 (shown here).

Mz;chine Warning Labels

Pay attention to the warning iabeis placed in hazard-
ous areas of the machines.

Danger

Before switching on power, ensure that no pcrson is
exposed to risk and that all equipment covers for
hazardous areas are closed.

© Copyright International Business Machines Corporation 1979
4331

SAFETY NOTICES

CE SAFETY PRACTICES

All Customer Engineers are expected to take every safety precaution possible
and observe the following safety practices while maintaining |BM equipment.

1.

11.
12.
13.
14.
15.
16.

17.

You should not work alorie under hazardous conditions or around
equipment with dangerous voltage. Always advise your manager if
you MUST work alone.
Remove all power AC and DC when removing or assembling major
components, working in immediate area of power supplies, performing
mechanical inspection of power supplies and installing changes in
machine circuitry.
Wall box power switch wiien turned off should be iocked or tagged in
off position. “Do not Operate’’ tags, form 229-1266, affixed when
applicable. Pull power supply cord whenever possible.
When it is absolutely necessary to work on equipment having exposed
operating mechanical parts or exposed live electrical circuitry anywhere
in the machine, the following precautions must be followed.
a. Another person familiar with power off controls must be in immediate
vicinity.
b. Rings, wrist watches, chains, bracelets, metal cuft links, shall not be
worn.
¢. Only insulated pliers and screwdrivers shall be used.
d. Keep one hand in pocket..
e. When using test instruments be certain controls are set correctly
and proper capaci.y, insulated probes are used.
f. Avoid contacting ground potential (metal floor strips, machine frames,
etc.—use suitable rubber mats purchased locally if necessary).
Safety Glasses must be worn when:
. Using a hammer to drive pins, riveting, staking, etc.
. Power hand drilling, reaming, grinding, etc.
. Using spring hooks, attaching springs.
. Soldering, wire cutting, removing steel bands.
Parts cleaning, using solvents, sprays, cleaners, chemicals, etc.
Al other conditions that may be hazardous to your eyes.
REMEMBER, THEY ARE YOUR EYES.
Special safety instructions such as handling Cathode Ray Tubes and
extreme high voltages, must be followed as cutiined in CEM’s and
Safety Section of the Maintenance Manuals.
Do not use solvents, cheimnicais, greases or oils that have not been
approved by |BM.
Avoid using tools or test equipment that have not been approved by IBM.
Replace worn or broken tools and test equipment.
The maximum load to be lifted is that which in the opinion of you and
management does not jeopardize your own health or well-being or that
of other employees.
All safety devices such as guards, shields, signs, ground wires, etc., shall
be restored after maintenance.
Each Customer Engineer is responsible to be certain that no action on his
part renders product unsafe or exposes hazards to customer personnel.
Place removed machine covers in a safe out-of-the-way place where no
one can trip over them.
All machine covers must be in place before machine is returned to
customer.
Always piace CE tool kit away from walk areas where no one can trip
over it (i.e., under desk or table).
Avoid touching mechanical moving parts (i.e., when lubricating, checking
for play, etc.).

~panow

When using stroboscope — do not touch ANYTHING — it may be moving.

18.

19.

20.

21.

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

Ties must be tucked in shirt or have a tie clasp (preferably non-
conductive) approximately 3 inches from end. Tie chains are not
recommended.

Before starting equipment, make certain fellow CE’s and customer
personnal are not in a hazardous position.

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

ARTIFICIAL RESPIRATION

General Considerations

1.

Start Immediately, Seconds Count

Do not move victim unless absoiutely necessary to remove from danger. Do
not wait or look for help or stop to loosen clothing, warm the victim or
apply stimulants.

. Check Mouth for Obstructions

Re ncve 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.

. Call a Doctor

Have someone summon medical aid.

. Don't Give Up

Continue without interruption until victim is breathing without help or is
certainly dead.

Rescue Breathing for Adults
Victim on His Back Immediately

ONO G D WN =

. Clear throat of water, food, or foreign matter.

. Tilt head back to open air passage.

. Lift jaw up to keep tongue out of air passage.

. Pinch nostrils to prevent air leakage when you blow.
. Blow untii you see chest rise.

Remove your lips and allow lungs to empty.

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

Continue rescue breathing until he breathes for himself.

-~

Thumb and finger Final mouth to
positions mouth position

Reprint Courtesy Mine Safety Appliances Co.
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Copyright Note

Copyright International Business Machines Corpora-
tion (date).

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

IBM has prepared this maintenance manual for the

use of IBM customer engineers in order to maintain

the specific machines indicated. IBM makes no

representations that it is suitable for any other pur- '
pose.

Information contained in this manual is subject to
change. Any such change will be reported in subse-
quent revisions.

Requests for copies of IBM publications should be
made to your IBM representative or to the IBM
branch office servicing your locality.

A form for reader’'s comments are provided at the
back of this publication. If the comment form has
been removed, comments may be addressed to (IBM
Germany, Publications, Department 3179, 7030
Boeblingen, Schoenaicher Str. 220). Comments be-
come the property of IBM. IBM may use or distrib-
ute any information you supply in any way it be-
lieves appropriate without incurring any obligation
whatever. You may, of course, continue to use the
information you supply.

© Copyright Internationsl Business Machines Corporstion 1979
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CA Data Flow (Boards 01A-B2/C2, Tailgate)

SCA BOARD 01A-B2 BOARD 01A-C2
Card
ACC CA — BA Card l Line Position 1 Line Position 2 Line Position 3 Line Position 4 Line Position 5 Line Position 6 Line Position 7 Line Position 8
Card Line Address 30 Line Address 31 Line Address 32 Line Address 33 Line Address 34 Line Address 35 Line Address 36 Line Address 37
Pos. V2 ! _
ACA-BUS CA-BUS
’ CCA CARD CCA CARD CCA CARD CCA CARD CCA CARD CCA CARD CCA CARD CCA CARD
i POS W2 POS U2 POS T2 POS R2 POS Q2 POS N2 POS M2 POS K2
?E’:; Sgg d I I/F CARD I/F CARD i/F CARD I/F CARD I/F CARD I/F CARD I/F CARD I/F CARD
/ rd f R POS v2 POS V4 POS S2 POS S4 POS P2 POS P4 POS L2 POS L4
Pos. S4 Pos. S2 l
Board Connector Board Connector li Board Connector Board Connector Board Connector Board Connector Board Connector Board Connector Board Connector Board Connector
POS YN POS YP I POS YG POSYQ POS YF POS YP POS YE POS YN POS YD POS YM
TAILGATE TAILGATE TAILGATE TAILGATE TAILGATE TAILGATE TAILGATE TAILGATE TAILGATE TAILGATE’
POS 6-BD POS 6-GJ POS 1-GJ POS 2--BD POS 2-GJ POS 3-BD POS 3-GJ POS 4-BD POS 4-GJ POS 5-8D
ACU ACU MODEM/LINE MODEM/LINE MODEM/LINE MODEM/LINE MODEM/LINE MODEM/LINE MODEM/LINE MODEM/LINE
Only two ACA's can be connected.
Legend: ACC Adapter Common Card
. . CA-BA  CA Bus Adapter
This chart shows the data flow, and the board, card, and connector positions for the ACA Auto Call Adapter
Communications Adapter {CA). ACU Auto Call Unit
. . CCA Communication Comman Adapter
Depending on the line type and line speed, different types of CCA and i/F cards may be I/F Line Inter Face
installed. All possible configurations are shown on page page 0004. SCA Standard Channel Adapter
The functions of the ACA, CCA and I/F cards arz described on page 0002 and 0003.
© Copyright Internationa! Business Machines Corporation 1979, 1980, 1981 EC 366334 EC 366388 EC 366493 P/N 8488680
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CA Data Flow (continued)

CA Bus:

The CA Bus is a parslle! data bus {8 bits + Parity bit)
which transfers {transmits and raceives) data between
the CA Bus Adapter {CA BA) and the Communication
Common Adapter (CCA} Cards. The CCA contains a
Serializer/ Deserializer Register (SERDES). The data
transfer between the CCA and the Line Interface Card
(1/F) is-in serial form. The I/F card converts the signal
tevels from VTL to EIA/CCITT and vice versa.

Auto Call Adapter Bus (ACA Bus)

The Auto Ca!l Adapter Bus (ACA-BUS) is & parallel
date bus (4 bits) which transfers the 'Dial Data’(4 bits)
and Control Data, i.e. the number to be dialed, from
the CA-BA card to the Auto Call Adapter Interface
Card (ACA Card). The ACA Interface card converts the
signal levels from VTL to EIA/CCITT and vice versa.
The actua! dialing and switching of the line to the mo-
dem is done by the ACU box.

CCA Card

The microcode controls the line operation via the CCA
card. Some of the functions are general, and some are
special for this type of operation ($/8, BSC or SDLC).

General Functions

« Buffers one transmit/receive byte.

« Establishes bit timing.

« Performs parallei to seria! conversion and vice versa
using & Serialize/Desarialize Register (SERDES).

« Controls the modem using the Modem Status (M-
Stat) and Modem Contro! (M-Ctrl) Registers,
{including the modem function Auto Answar).

« Interval timing. The interva! timer can be set by the
microcode.

Special BSC Function

« Recognition of SYNC bytes when not in SYNC.
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Special S/S Functions

e o o e

‘Appends start and stop bits onto each transmitted

byte

Removes start and stop bits from each received
byte

Checks for a stop bit for each received byte
Checks parity of each received byte

Detects break sequence

Break segquence transmission

Clocking {optional)

Special SDLC Functions

Flag detection

Zero insertion

Invalid sequence detection
Sending contineous flags




CA Data Flow

Adapter Interface Card Overview

The general function of the I/F card is signal level
conversion.

QOne of the following types of I/F card is used:

DONGC S WN

10. WT LL

11. X.21 XLCA (see page 0086)

ACA Card

The ACA card is the same card type as the EIA Inter-
face Card. Its only function in the ACA inteiface is

ElA-~for details, sea page 0060
V35--for details, sea page 0078
DDS--for details, see page 0080
Local attachment -for details, ses page 0082
Integrated modam -far details, see page 0062
US SNAA
US LLSEB
US LLSM
. WT SNAA

l see page 0064-0C74

level conversion. For details, see page 0060.

ACC
Card
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Card
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CCA-I/F Hardware Configuration

CA-BA
OR
grm— Sm— — —— — — — — — — — —— S——— ———— — —— — —'
I ccA CCA ‘ CcA ACA
WITH ATTACHMENT BASE WITHOUT FEATURE 1 FEATURE 2
I CLOCKING INTERFACE INTERFACE
I__ CLOCKING [ ARD CARD
r— — — — —— — — —— — —
' ADAPTER TYPE
OR OR OR OR OR OR OR
| { ¥ ! ¥ ¥ v v ¥ ¥ ¥ ¥
‘ IF IF I/F I/F IF I/F I/F I/F I/F \/F EXTERNAL
inT.moD. | . | iNT. mOD. INT. MOD. INT. MOD. INT. MOD. EIA/CCITT V35 LINE LOCAL DDS LINE X.21 XLCA . ACU
l US-SNAA US—LLSB US—LLSM WT-LL WT—SNAA V24 ADDR. 30 ATTACH- ADDR. 30 ADDR. 30 : 8OX
ONLY MENT IF 56K BPS IF 48K BPS
EXTERNAL
/ _ LINE
i LINE EXTERNAL EXTERNAL EXTERNAL
PLATE MODEM MODEM MODEM

EXTERNAL

EXTERNAL INHOUSE EXTERNAL EXTERNAL
LINE LINE LINE LINE

© Copyright International Business Machines Corporation 1979, 1980, 1981



CCA-I/F Hardware Configuration (continued)

Adapter Types

INT. MOD
us-LL
US-SNAA
USs-LLSB
US-LLSM
WT-LL
WT-SNAA
EIA/CCITT, V24

L » & l‘. - . .

+ V35
- DDS

« X.21 XLCA

« Local Attachment :

: Integrated Modem, for details see page 0062

: Leased Line, US

: Switched Network Auto Answer, US

: Leased Line, Switched Network Backup with Auto Answer, US

: Leased Line, Switched Network Backup with Manual Answer, ‘US
: Leased Line, WT L

: Public Switched Network Auto Answer, WT

: Interface for External Modem, Low and Medium Speed,

for details, see page 0060

: Interface for External Modem High Speed, for details, see page 0078
: Dataphone® Digital Service Adapter for External Modem,

Medium and High Speed,
for details, see page 0080

: Interface for general purpose data network, see page 0086

Direct connection to a terminal with EIA/CCITT,
V24 interface without modem, see page 082.

* Registered Trademark of AT&T Corp.

This chart shows all possible configurations of a CA

line.
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CA Adapter Interface Chart

This chart is used to install the 4331 Communications Adapter. For
each line interface installed, refer to the appropriate pages to
configure and test the line.

: Interface Board 01A-C2
Interface Type Go To Binder Card Jumpers Wiring Diagnostics Configuration Ext. Cables
Notes: Notes:
External Modem Vol 1k, Page 0060 1 090 &5 6 3102 4100 0100
EVA, CCITT, V24 Yol 30, Page pc202 8 pc202 8 Vol 04, MAPBSFF Vol 18, Page 2052
integrated Modem Vol 1k, Page 0062-0076 2 3 0090 5 & 7 3102 4100 0100
38LS Vol 30, Page pPC202 8 pc202 8 Vol 0L, MAPBEFF Vol 18, Page 2052
v3is Vol 1k, Page 0078 1 3 0090 5 3102 Lio0 0100
Vol 30, Page PC202 8 pc20z 8 Vol 0L, MAPBSFF Vol 18, Page 2052
DDSA Vol 1k, Page 0080 4 0090 5 3102 4100 0100
Vol 30, Page pCz202 8 PCz01 Vol 0L, MAPBBFF Vol 18, Page 2052
Local Attachment Vol 14, Page 0082-0084 4 0090 5§ 3102 4100 0100
Vol 30, Page pCc2o2 8 PC201 Vol 0b, MAPBSFF Vol 18, Page 2052
Autocall Vol 1k, Page 0060 3 Not 3102 4100 0100
(ACA) Vol 30, Page pCz02 8 Applicable Vol Ob, MAPBSFF Vol 18, Page 2052
X.21 XLCA Vol 1k, Page 0086 4100 ‘ 0100
Vol 30, Page pc202 8 Not 3102 Vol Ok, MAPBSFF Vol 18, Page 2052
Applicable

Notes: 1 Wrap Test Jumper Required
2  Transmit Level Jumpers Required
3 Personalization Jumpers Required

Transmission Rate Jumpers Required

5 Transmission Mode Wiring Required
6 Transmission Rate Wiring Required If CCA Card Provides Clock
7  2W/4W Miring Required If Leased Line

Page PC 202 shows the factory setup for the {/F cards.
This page is shipped once as part of the initial shipment
and will not be updated.
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CA-BA Test

Purpose

There are basically four tests available:
1. ACC card test

Z. CA static test

3. CA dynamic test

4. CA-bus/CCA interface test.

These tests check the circuitry of the CA-BA and
ACC, and thé CA-bus which connects the CA-BA with
the CCA’s.

CA
IC bus ACC S
S Card
L_____‘g to SCA card
of MPX

CA-BA
Card .
Inline test area
-—————
|
CA bus | ACA Inter-
; face Card
|
|
$ CCA
|
L

(W2
to next CCA

Description

Normally the four tests run together as one test, since
the successful execution of one test depends on the
error-free run of the previous cne. However, the tests
can be run individually.

Each test consists of several routines which can be
run separately or in sequential groups, whereby the
successful execution of routines does not depend on
the result of uther routines.

Exception:

Group 1 = X'29'-X'28"

Group 2 = X'2D"-X'3%’

Group 3= X'36-X'39’

must be used in sequential groups to avoid invalid re-
sults.

© Copyright International Business Machines Corporation 1979, 1980, 1981

I ——

~ACC Card Test

This test consists of routines X ‘01'-X ‘09", which test
the ACC circuitry to make sure that the ACC works
properly before the CA-BA circuitry is tested.

CA BA Static Test

This test consists of routines X'0A’-X'12", which test
the following functions of the CA-BA registers:

» Addressing
. Set and reset by different bit patterns

CA Dynamic Test

This test consists of routines X'13'-X’26’, which test
e following functions of CA-BA operations:

» Tag handling
« Addressing

« Trap handling
« Check handling

CA Bus/CCA Interface Test

This test consists of routines X'27°-X’39’, which test
the following functions:

« CCA addressing

- Static register operation

» Tag handling

» Walid/invalid command handling

Successful exscution of this test ensures that the CA
bus and the CCA work properly to the extent that the
PU can be loaded and further testing by inline tests
can be cons.
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Test Result Display

Symptom Codes:

If ANALYSIS is enabled, each error generates an
eight-digit symptom cods. The symptom codes are
displayed in groups of eight.

8 16 24 64

695, 66, 67 etc.

If more than 64 codes are generated, code 64 is over-
written,

Meaning of Sympton Code
32 3598 36

Additional Information
Line Number

Routine Number

Reference Code:

When at least one symptom code is shown, a refer-
ence code is displayed on line 23 and is used as the
entry point to the MAP's.



CA-BA Test

r Test Handling - Actions J

Prerequisites:

1. Power complete

2. IML

3. Diagnostic diskette inserted

4. PU/BSM test, IC-bus test run

How to Select the Test

1. Call M/S PROGRAM SELECTION.
Hold down ALT key and press DIAG key.@

2. Key in selection for ‘'CENTRAL COMPLEX’, press
ENTER

3. Select CA/BA TEST, press ENTER.[C]

4. Press ENTER to start test.

« Max. run time {8 lines installed) about 2 min-
utes.
« Test stops at test end, displaying STOPPED

in.

» If an error is detected the test also runs to
the end and in addition to the message
STOPPED, a reference code and at least 1
symptom code is shown é) and
By pressing ENTER a running test or routing
can be stopped. Stop occurs always at rou-
tine end.

Run modes
The following parameters@can be specified
LOOP (Y/N)
N=default. If Y selected, the test or routine will

loop until stopped.

RTN: 01 TO:..
a. 01 70..= default if no TO-routine is specified.
Test runs from routine 01 to last routine.
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b. To run or loop a complete test, not starting
with RTNO1:
Enter start routine number in the RTN-field,
and start routine number minus 1 in the TO-
field:
RTN: 08 TO: 07

c. To run or loop a specific routine:
Enter the routine number in both fields:
RTN: 05 TO: 05

Note: Routine 00 must not be entered. This is an
auxiliary rautine for special purposes. i

ANALYSIS (Y/N):
Y=Default. If analysis is enabled (Y), symptom
codes and a reference code are displayed in
and in case of error.
Enter "N’ to suppress error analysis. This can be
useful if ‘loop a routine’ is specified. In this case
the routine loops under real-time conditions, that
means, the analysis phase does not always. inter-
rupt the test execution.

ADAPT:X
The adapter number is displayed automatically.
Do not change the adapter number. To test an-
other adapter select the appropriate test from the
CENTRAL COMPLEX menu.
if a valid adapter number would be entered,
the test starts but generates false reference
codes.
If an invalid number is entered, the message INV.
INPUT is shown in(B)

What to Do in Case of Error

If the test stops with a reference code displayed in A,
use this reference code as an entry to the Reference
Code Directory to find the appropriate MAP.

How to Terminate the Test

If you want to run another test return to M/S PRO-
GRAM SELECTION. Select new test, otherwise per-
form the following steps:

1. Press ENTER, to stop the test

2. Insert control diskette

3. Perform re-IML

4. Return machine

r Test Handling - Results —I

Screen displays:

El ‘IBM MAINTENANCE AND SERVICE PROGRAM
SELECTION’

"CENTRAL COMPLEX TEST SELECTION’

[o] [=]

CA-BATEST

©

== e

@ Reference code

. Status of test

© Symptom code display field

@ Run mode selection field

EC 366390 | EC 366493 P/N 5683257
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CA Channel Check log-layout

BA-Status BA- CA-Bus BA-DIAGNOSTIC
REGISTER Sense Reg. Sense Reg. Sense Reg.
¥ ¥ ¥ ¥

88 EX XX O1 Ss T A

!

1 - Tag Timeout on CA-Bus

2 - Parity Check on CA-Bus Out

3 - Parity Check on CA Bus In

4 - ACC-BA Sense Bus Check

5 - ACC-BA Common Bus Check

6 - TRD Function not working

7 - Invalid BA Exception Trap

8 - Unexpected TRD Trap

9 - Unexpected BA Exception Timer Trap

A - CCA Output Request (NOR} when Input
Request {NIR) was expected

B - CCA input Request (NIR) when Output
Request (NOR) was expected

C - Invalid BA-status Trap code

XX-(BA-Status Reg.)

BA Logic
Sense Reg.

v

ww

Bit 0 - Check Trap Bit ; (2) ? 5
p
% coded » 8 : (]) CA-Bus Instruction complete Trap
1{0|0INormal Input Request (NIR)
L 1/0{1{Normal Qutput Request {NOR)
_ 1]1]0{B~-Stat available Trap
11{1---
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SS-(BA Sense Reg.)

Bit 0 - Sense Bus Check
1 - IRM Operation:
2 - Read Command
3 - ACU Trap
4 - interval Timer Trap
5 - IC Trap Request
" 6 - CA-Bus Parity Check
7 - Tag Time out

TT-.(CA-Bus Sense Reg.)

CA-Bus Address
or Command

s N
or Data

VV-(BA-Diagnostic Sense Reg.)

Bit 0 - Tag 10

1 - Tag TA
2-TagTC

3-Tag 1D

4 - Tag IRR

§ - Tag PV

6 - Tag Valid

7 - Diagnostic Mode

WW-(BA Logic Sense Reg.)

Bit O - Address Time

1 - Command Time
2 - Data Time
3 - High Speed Data Time
4 - |dle State
5 - First 10}
6 - Second 101 Prepare

© 7 - Normal Input Request




CA Unit Check Log and Sense Byte Analysis

Use the CA Unit Check log display function to get the
CA log entries displayed on the Operator’s Console.

Data checks and time outs are not logged for SS
and BSC. For SDLC, only equipment checks and
overruns are logged. Use the appropriate tool (e.g.
EREP) - provided by the operation system being
used - to get information about not logged unit

checks (the operating system may have logged
them).

Format of log entry:

LINE 2nd CMD CHECK  TIME OF LAST ENTRY

NBR SENSE COUNT MO DY HR Ml
BYTE

XX XX XX XXX XX|XX XX XX

How to use the table on page 0042, 0043:

1

. Compare second sense byte value

with value in table in column named: ‘second sense
byte’. ’

. Go from matching number to the right until a one is

found in one of the six rows. The column head
(@»@) is used to pick up (on facing page) the rea-
son for the failure.

. Do recommended actions

. If error not found go to number 2 (next time to 3),

use column header to pick up (on facing page) the
next failure reasons.

. Do recommended actions.

Exaraple:
2nd sense byte shows ‘C5’

C5 shows as failure reason with highest probability
(1) the column header@

On the facing page (Problem Categories) the@
shows ‘modem interface’ as reason for failure.

Do recommended actions.

If error not found, now "C5’ gives as next priarity (2)
column heade .On facing page shows
'CA circuitry’

Do recommended actions.

If failure is still existing after handling of lowest
priority, call for assistanca
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NOTES:

« Check Unit check description, starting with page
0044, for detailed error explanation.

CONFIG
BYTE 2-3

—LAST REF.CODE:

« There is no Reference code log and log distribution
statistic available for CA unit check logs. Therefore, 89FFFFOI . 33 £3 0¢
isplay of last log is not possible. To get the CA
:nc?tsghez:k logs, thz CA uni??:heck log d?splay must ) '“”“”“F“”
be used. REF.CODE
(always this
number)
XX XX /LV: " CA UNIT CHECK LOG DISPLAY PAGE: " \
LAST ERASE DATE: FIRST LOG: LAST LOG:
LOG COUNT: ‘ LAST REF.CODE:  89FFFFO! 33E30C00
LINE SENSE CMD CHECK TIME-LAST ENTRY CONFIG
NBR BYTE 2 COUNT MO/DY/HR/M| BYTE 2-3
32 06 00 002 00 00 00 00 18 20
33 06 00 001 00 00 00 00 18 20
33 E3 oc 001 00 00 00 0OC 18 20
e R
PRESS ENTER FOR NEXT LOG
SELECTION: 2C TIMER: DATA: ADDR:
TOD: SEC

SENSE BYTE 2

(from now on called ‘2nd sense
byte') see page 0042-0058

for details.

CMD

CHECK COUNT

Count of this kind of error
( recorded since last erase

date).

See page 4316 for explanation
of command codes for $/S; BSC
and SDLC operation

(First digit is always zero)

CONFIG
BYTE 2-3

For configuration byte 2 see
page 4224

For configuration byte 3 see
page 4228

L 00

‘—Command

—2nd sense byte
(Sense byte 2)

— Line address

EC 366390
10 Apr 81

EC 366493 P/N 5683257

0041 |¢
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0042s

P/N 58683257
Page 40f10

CA Unit Check Log Table

EC 366493
26 Oct 81

EC 366390
10 Apr 81

2nd BSC 2nd M\m 2nd
1st Sense byte Nﬂﬂwo 0 O @ @ @ @ Mﬂﬂ“a w“._““o
Command 04 1 . 01 04
reject 05 i 04 05
06 1 05 06
80 07 | 1 08 07
08 1 09 08
09 1
0A 1
to
:
Intervantion | 20ns 1 2 20ns 1 2 20ns 1 2
required 20 s 2 {113 20 s 211 |3 20 s 2 3
40 21ns 1 2 21ns 1 2 21ns 1 2
21 s 2 1 3 21 s 2 1 3 21 s 2 3
22 1 2 22 1 2 22 1 2
23 1 2 23 1 2 23 1 2
Note 2 : 24 1 2 25 1 2 24 1 2
25 1 2 26 4+—Note 1: 25 1 2
29 2 1 3 27 2 1 3 29 2 3
2A 1 2 28 €+—Note 1: 2A 1 2
2C 1 2 29 2 1 3 2C 1 2
20 1 2 2A 1 2 2D 1 2
2E 1 2 2C 1 2 2E 1 2
31ins 1 2 2D 1 2 3ins 1 2
31 s 2 1 3 2E 1 2 31 s 2 3
. 30 1
31ins 1 2
3t s 2 1 3
Equipment 61 2 1 61 1 60 1
check 62 1 62 1 61 1
10 63 1 63 1 62 1
64 1 64 1 63 1
64 1
70ns 1
70 s 1 2
Note 2 : 71ns 1
71 s 1 2
72 M
Wm 1
Data 80 2 1 3 80 2 1 3 90 2 3
check 84 1 82 1 91
08 84 2 1 3 g2
85 2 1 93 2 3
86 2 1 3
95
96
Overrun AOD 3 2 1 A0 2 AO 3 2
04 Al 3 2 1 Al 3 2
A2
A3
Lost co 1 2 3 Cco 1 2 co
data Cc2 1 2 c2 1 2 Ci
02 ca 1 2 c4 1 2 c2 1 2
Cc5 1 2 c5 1 2 c4 1 2
Cc6 3 2 1 Ccs 2 1 Cc5 i 2
c7 1 C74t—Note 1: c?
Timeout E3 1 3 2 4 E2 2 1 E6 2 3
complete E4 2 1 3 ES 1 3 2 4 E7 2 3
o1 EB 2 1 3 E6 2 i 3 EC 1 2
E7 2 1 3 E7 2 1 3 FO 3 4
EA 1 2 4 3 5 £8 1 2 F1 3 4
EB 1 EQ 2 1 3 F2
EC 1 2 ED 1 2 3
Note 1: This represents a normal function.
Note 2:

ns = non — switched line, s = switched line.
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CA Unit Check Problem Categories

@ Program

The usugl reason is a wrong channel program, such as
a wrong command or wrong sequence of commands.
An error may also occur when the hardware configura-
tion does not match the configuration assumed by the
channel program (e. g. a DIAL command is given to a
non/switched line).

Action: 1. Correct program
2. Change configuration by using
‘Update Configuration Table’ tool.
3. Provide correct configuration by new
installation.

Operator Handling

This kind of error can occur at both ends of the line.
Typical errors are:

Mismatch in configuration, different speed selections
(Board Modem Terminal), no matching line protocols
etc. Another type of error is caused by handling errors
during a setup which leads to a situation that no read
type command is active at one end when the other
end starts transmitting a message.

Actions: 1. Check local and remote modems and
stations for matching strapping options.
In case of mismatch repair and restart.

2. Check with remote operator what

handling is required at both ends and
restart in correct sequence.

@ Modem Interface

These errors show maifunctions on the protocol be-
tween the system and the modem (or auto call unit).
The most cominon reason for this kind of problem is
an unpowered modem.

© Copyright International Business Machines Corporation 1987, 1981
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Actions: 1. Power modem (or auto call unit) up.

2. For standalore modems and auto
call units follow the appropriate mo-
dem checkout procedure.

3. Run ILT22 and 23 if possibie for
equipment and follow MAP if an
error is indicated. The ILT in loop
mode may give a reference code for
intermittend failures. If ILT 22 is
not available, follow MAP 8880 (Board
or Cable error).

@ Line and Network

These errors are normally recovered by the operating
system and do not represent a problem in general.
The line quality determines the probability and fre-
quency of these errors. In case of a DIAL command to
an occupied line, the operator or operating system
must do a retry. When - for switched lines - an al-
ready established connection is disconnected, the op-
erator or operating system must retry.

Actions: None

(E) CA Circuitry

These errors are caused by malfunctions in the CA cir-
cuitry (in case of integrated modems the modem inter-
face problems are circuitry errors as defined for this
category).

Actions: Run ILT's. If failure is intermittend,
run ILT’s in loop mode. If no error in-
dication is given replace the CA cir-
cuitry in the following sequence:
CCA, Interface card, External cable,
Internal cable, Board C2.

@ System Load

These errors are normally retried by the operating sys-
tem. If they occur frequzantly check whether either the
CA data rate exceeds the maximum allowed data rate
and if so, change the configuration. Check also the
rest of the |/0 configuration whether it may cause
overruns on the CA.

EC 366390 | EC 366493
10 Apr 81 | 26 Oct 81
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Unit Check Condition for BSC Lines Description

Sense Byte 2
Command Reject

04 A 'Dial’ command has been issued and autocall
adapter or switched network is not specified in
the configurator table for the CA.

05 The line attachrment is not in disable condition at
‘dial’ command initiate: the "data terminal ready’
modem 1I/F signal is on.

06 A ‘read’, ‘writa’, "autopoll’ or ‘prepare’ command
i3 initiated when the line attachment is in a disable
condition, i.2. ‘data terminal ready’ modem I/F
signal is off.

07 The line attachment is in disable condition during
command chaining to & ‘read’, ‘write’, ‘autopoll’ or
‘prapars’ command.

08 Eight immediate operation type of commands
have been executed consecutively (e.g. no-op or
sense command).

09 The command cods in CCW is invalid for this line
control.

OA A command other than "write’, "sense’ or ‘no-op’
has been issued whaen the line attachment is in
‘transparent wait state’.

Intervention Required

20 The ‘data set ready’ modem I/F signal is inactive
during execution of a ‘read’, ‘prepare’, ‘write’ or
‘autopoll’ command.

21 The ‘data set ready’ modem i/F signal is inactive
at command initiation of a ‘read’, "prepare’, ‘writa’
or “autopoll’ command.

22 The ‘clear to send’ modem 1/F signal has not
been activated by the modem hefare the 3 second
timeout ends during ‘write’ command initiation, or
an autopoll read to autopoll write turnaround.

23 The ‘clear to sand’ modem |/F signal is inactive
during execution of 8 "write’ command, or {in the
sutopoll write state) during execution of an
‘autopoll’ command when there is no permanent
‘Request to Send’ specified.

© Copyright International Business Machines Corporation 1980, 1981

24

25

29

2A

2C

20

2E

A clock check has been detected for a line attach-
ment, using modem clock during execution of a
‘write’ command or an ‘autopoll’ command in the
autopoll write state. -

in half-duplex operations {not ‘permanent request
to send’), tha ‘clear to send’ modem 1/F signal is
not de-activated by the modem before the one-
sacond timeout occurs eithar at ‘write ' command
termination, or at “autopoll’ write-to-read turna-
round.

The ACU's ‘data line occupied’ {DLO} signal is ac-
tive when a 'disl’ command is initiated or has
been found off during execution.

The ACU's 'power indicator’ signal was inactive
at initiation or during execution of a "dial’ com=-
mand.

The ACU has not turned on or off the 'Present
Next Digit’ (PND) signa! or does not turn on
‘Abandon Call and Retry’ within 25 seconds in the
following cases during execution of @ ‘dial’ com-
mand:

1. Call Request (CRQ) on to the ACU and 'PND
on’ not presented.

2. Digit Present (DPR) on to the ACU and 'PND
off’ not presented.

3. DPR off to the ACU and 'PND on’ not present
by the ACU.

The ACU and/or modem has not presented
‘Distant Station Connected’ {DSC} and/or 'Data
Set Ready’ (DSR) signals nor ‘Abandon Call and
Retry’ (ACR) within 60 seconds after all dialling
digits have been presented to the ACU and the
‘Digit Present’ signal has been turned off during
the execution of a "dial’ command.

The ‘data set ready’ modem I/F signal is not acti-
vated by the modem within three seconds after
the ‘data terminal ready’ signal was presented to
the modem during the execution of an ‘enable’
command on a non-switched line configuration.

~”
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31 An ‘enable’ command is given to an already ena-
bled line {'data terminal ready’ modem signal ac-
tive), but the 'data set ready’ modem signal is not
active, or line was disabled but the "data set
ready’ is active (valid for switched line only).

Equipment Check

61 Overfiow on the ‘CCA B-STAT AVAILABLE’ trap-
counter. Cause: Noise on modem signais or &
hanging situation in the CCA so that traps are
continously generated.

62 A CCA Machine Check has been detected indicat-
_ing an arror on the CA Bus between BA and CCA.

63 The loss of the CCA-internal clock signal has been
detected during the execution of a "write’ or
‘autopoll’ command.

64 No valid ‘CCA B-STAT AVAILABLE’ trap has been
detected.




Unit Check Condition for BSC Lines Description (continued)

Data Check (not logged)

80 A BCC error (EBCDIC) or a LRC/VRC error (ASCIl)
is detected during the execution of a ‘read’ com-
mand. The command is allowed to continue to its
normal end.

Cause: This failure is normally caused by noise on
the transmission line. It can also be caused by an
overrun condition.

The data check condition may also occur in ASCIl
as VRC check during execution of a “poll’ com-
mand but the unit check and data check sense
bits will not appear until the succeeding ‘read’
command.

84 A DLE character in transparent read operation is
not followed by an ETB, ETX, ENQ, DLE, or SYN
control character.

Gverrun

AO An overrun condition has beeri detected during
execution of a ‘read’” command.

A1 An underrun condition, has been detected during
execution of a ‘'write’ command. Intervention re-
quired is set together with overrun.

Lost Data

CO A 'lost data’ condition has been detected during
‘read’ command initiation, indicating that at least
one full character was received and lost before
the command was given. The command is al-
lowed to continue to its narmal end.

C2 The ACU’s ‘present next digit’ signal is active
during initiation of a ‘dial’ command.

C4 The ACU’s “distant station connected’ signal is
active during initiation of a "dial’ command.

C5 The "data set ready’ or ‘Distant Station
Connected” modem |/F signal becoines active

before all dial digits have been presented to the
ACU during a "dial’ command execution.
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C6 ‘Channel Stop’, Program Check, or Protection
Check has occurred during the execution of a
‘read’” command or an “autopoll’ in read state.
The command is terminated immediately.

Note: '‘Channel stop’ is set during data transfer

~when the length count has been reduced to
zero, without having received an ending
character (assuming that chain data is not
specified).

C7 A ‘halt 1/0’ instruction has been issued
when the line attachment is executing a
‘read command’.

Note: This is not an error condition.

Timeout Complete {not logged)

E3 The line attachment is executing a ‘read’
command and has not received two consec-
utive SYN characters within 3 seconds after
the beginning of the command.

Cause: Failure in program or operator han-
dling resulting in an out of sequence situa-
tion with the remote station.

E4 The line attachment is executing a ‘read’
command and has not received SYN/non-
SYN sequence within 3 seconds of the pre-
vious SYN/non-SYN while in text mode; or
has not received DLE/SYN/non-DLE within
3 seconds from the previous
DLE/SYN/non-DLE while in transparent
text mode.

E6 The ACU’s ‘abandon call and retry’ (ACR)
signal has become active during initiation of
a ‘dial’ command.

E7 The ACU’s ‘abandon call retry’ {ACR) signal
has become active during execution of a
‘dial’ command.

Cause: The remote station has not an-
swered the call.

EA The line attachment is operating as a con-
trol station on a data link and has been ex-
ecuted a ‘poll’ command. After the trans-
mission of an autopoll sequence to the tri-
butary station, the control station (in the - -
autopoll receive state) waits for 3 seconds.
for an answer from the tributary station. If
no answer has been received within 3 sec-
onds, the 'poll’ command is ended and
chained to a ‘read’ command. During initia-
tion of the ‘read’ command, the index byte
is transferred to main storage and the ‘read’
command is then immediately ended with
the timeout complete bit set in the sense
byte.

EB A second ‘write’ command has been issued
later than 3 seconds after the tarmination of
the ‘write’ command that placed the line at-
tachment in transparent wait state. This
second ‘write’ ends immediately with the
timeout complete bit set.

EC The ‘data set ready’ modem I/F signal is
not de-activated by the modem within one
second (not modems with CDSTL proce-
dure), or 25 seconds {(modems with COSTL
procedure) after the ‘data terminal ready’
modem signal has been dropped, during ex-
ecution of a ‘disable’ command for a
switched line.
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Unit Check Condition for Start/Stop Line Description

Sense Byte 2

Command Reject

01 The ‘break’ command has been issued to a line
attachment that does not have the "read
interruption’ configuration parameter set.

04 A ‘dial’ command has been issued and autocall
adapter or switched network is not specified in
the configurator table for the CA.

05 The line attachment is not in disable condition at
‘dial’ command initiate: the "data terminal ready’
modem 1/F signal is on.

08 Eight immediate operation type of commands
have been executed consecutively (e.g. no-op or
sense command).

09 The command code in CCW is invalid for this line
control.

Intervention Required

20 The "data set ready’ modem I/F signal is inactive
during execution of a ‘read’, ‘prepare’, ‘write’,
‘break’, inhibit’, or "autopoll’ command, or the
‘receive line signal detect’ modem I/F signal is
inactive during execution of a ‘read’, ‘inhibit’,
‘prepare’ or ‘autopoll’ command in read state.

21 The ‘data set ready’ modemn I/F signal is inactive
at command initiation of a "read’, 'prepare’,
‘write’, ‘break’, ‘inhibit’, or ‘autopoll’ command.

22 The 'clear to send’ modem 1/F signal has not
been activated by the modem before the three
seconds timeout ends during "write’ or "autopoll’
command initiation, or an autopoll read to auto-
poll write turnaround.

23 The ‘clear to send’ modem }/F signal is inactive
during execution of a ‘write’ or ‘break’ command,
or (in the autopoll write state} during execution of
an ‘autopoll’ command.
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25

26

27

28

29

2A

2C

In half-duplex operations (not ‘permanent request 2D
to send’), the ‘clear to send’ modem |/F signal is '

not de-activated by the modem before the three-

second timeout occurs eithar at ‘write ' command

termination, or at ‘autopoll’ write-to-read turna-

round.

A continuous space signal has been received for

one character time or longer during a ‘read’, 2E
‘inhibit’, "prepare’, or ‘poll’ command.

Note: This is not an error condition and not log-

ged.

A timeout occurred on a switched line with
‘permanent request to send’ on, and no ‘receive
line signal detect’ modem signal active.

A break signal has been received when a ‘write’

command is active. A break signal is defined as a 30
continous space condition which lasts for a time

equivalant to two character cycles. Intervention

required is only set if the ‘write interruption’ con-

figuration parameter is selected.

Cause: A break signal has been generated by the 31
remote station to terminate the data transmission

from the CA to remote station.

Note: This is not an error condition and not log-

ged.

The ACU’s "data line occupied’ {DLO) signal is
active when a ‘dial’ command is initiated (or has
been found off during execution).

The ACU’s "power indicator’ signal was inactive
at initiation or during execution of a ‘dial’ com-
mand.

The ACU has not turned on or off the "Present
Next Digit’ {PND) signal and does not turn on
'Abandon call and retry’ within 25 seconds in the
following cases during execution of a "dial’ com-
mand:

1. Call Request (CRQ) on to the ACU and 'PND
on’ not presented.

2. Digit Present (DPR) on to the ACU and 'PND
off’ not presented.

3. DPR off to the ACU and "PND on’ not present
by the ACU.

The ACU and/or modem has not presented
‘distant station connected’ (DSC) and/or "data
set ready’ (DSR) signals nor "abandon call and
retry’ (ACR) within 60 seconds after all dialing
digits have been presented to the ACU and the
‘digit present’ signal has been turned off during
the execution of a “dial’ command.

The "data set ready’ modem I/F signal is not ac-
tivated by the modem within three seconds after
the "data terminal ready’ signal was presented to
the modem during the execution of an ‘enable’
command on a non-switched line configuration,
or the "data set ready’ modem 1/F signal has
dropped after 50 milliseconds when a call i3 re~
ceived during the execution of an ENABLE com-
mand on a switched line configuration.

The line attachment was not enabled {'data ter-
minal ready’ bit was off in the UCW) during com-
mand initiation of a ‘write’, autopoll’, break’,
‘read’, "inhibit’, or ‘prepare’ command.

An ‘enable’ command is given in one of the fol-
lowing cases:

1. The line is already enabled ('data terminal
ready’ modem signal active), but the 'data set
ready’ modem signel is not active.

2. The line is disabled but the "data set ready’
modem signal is active in the case of a
switched line.




Unit Check Condition for Start/Stop Line Description (continued)

Equipment Check

61

62

63

64

Overflow on the "CCA B-STAT AVAILABLE' trap-

counter.

Cause: Noise on modem signals or a hanging sit~
uation in the CCA so that traps are continuously
generated.

A CCA Machine Check has been detected indi~
cating an error on the Processor Bus between BA
and CCA.

The loss of the CCA-internal clock signal has
been detected during the execution of a write or
autopoll command. -

No valid 'CCA B-STAT AVAILABLE’ trap has
been detected.

Data Check (not logged)

80

82

85

86

© Copyright International Business Machines Corporation 1980, 1981

An LRC error has been detected during execution
of a ‘read’ or ‘'inhibit’ command. The command
continues until its normal end.

Cause: This failure is normally caused by noise
on the transmission line. if failure rate is too high
check the transmission facilities. It can also be
caused by an overrun condition.

A VRC error has been detected in a character
fetched from program storage during execution
of a ‘write’ or ‘autopoll’ command. The command
is allowed to continue to its normal end.

A VRC error has been detected or the line was
found to be at space level at stop bit time while
receiving during a ‘read’, "inhibit’, or "autopoll’
command. The "autopoll’ command is terminated
immediately but the other commands are allowed
to continue to thair normal ends.

The response to polling characters in an
‘autopoli’ command was neither circle N nor cir-
cle D. The command is terminated immediately.

Circle N was received in text-out mode, indicat-
ing that the remote terminal received data with
incorrect parity or an LRC error. The command is
terminated immediately.

CA

Overrun

AO A character overrun condition has been detected

in the line attachment at stop bit time during ex-
ecution of a ‘read’ or ‘inhibit’ command.

Lost Data

co

c2

c4

cs

cé

A ‘lost data’ condition has been detected during
‘read” or ‘inhibit’ command initiation, indicating
that at least one full character was received and
lost before the command was given. The com-
mand is allowed to continue to its normal end.

The ACU’s ‘present next digit’ signal is active
during initiation of a "dial’ command.

The ACU’s "distant station connected’ signal is
active during initiation of a "dial’ command.

The 'data set ready’ modem 1/F signal becomes
active before all dial digits have been presented
to the ACU during a ‘dial’ command execution.

‘Channel Stop’, Program Check, or Protection
Check has occurred during the execution of a
‘read’, ‘inhibit’ command or an "autopoll’ in read
state. The command is terminated immediately.

Note: Channel stop is set during data transfer when
the length count has been reduced to zero, without

having received an ending character (assuming that

chain data is not specified).

C7 A 'halt 1/0’ instruction has been issued when the

line attachment is executing a ‘read’ or "inhibit’
command. Note: This is not an error condition and
not logged.

Timeout Complete (not logged)

E2

The ‘received data’ modem sigral was not stable
(no level change) for the duration of one or two
data characters before the end of the 28 second
timeout. The timeout was started in ‘read end

sequence’ during execution of a ‘read’ command.

ES

E6

E7

E8

E9

ED

The following cases apply:

1. A three second timeout occurs during execu-
tion of a ‘read’ or “autopoll’ command while
still in control mode.

2. A 25 to 50 second timeout occurs during
execution of a ‘read’ command while in text
mode.

Timeout is not set if ‘data set ready’ modem
signal drops; intervention required is set in-
stead. Similarly, if ‘receive line signal detect’
drops on a line which is connected to a
switched network with ‘permanent request to
send’ on, (that is, a duplex facility) intervention
required is set, not timeout.

Cause: Failure in program or operator handling
resulting in out of sequence situation with the
remote terminal.

The ACU's ‘abandon call and retry (ACR)" signal
turns on during initiation of a ‘dial’ command.

The ACU’s "abandon call and retry (ACR)’ signal
turns on during execution of a ‘dial’ command.
Cause: The remote terminal has not answered
the call.

The ‘data set ready’ modem signal did not fall
before the end of 25 second timeout during ex-
ecution of the ‘disable’ command on a line con-
nected to 8 switched network.

The ‘line signal detect’ or ‘clear to send’ modem
signal activated by the modem before the end of
25 second timeout initiated after ‘data set ready’
was activated during execution of a “enable’
command on a line connected to switched net-
work with ‘parmanent request to send’.

Space (break signal) received for more than 25
seconds and prepare command active.

EC 366390
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Unit Check Condition for SDLC-Line Description

Command Reject (Bit 0)

This bit is set during command initiation if an invalid
command is issued to a CA line or if the line is in
such a state that the command cannot be executad.
The command is terminated immediately with Unit
Check status being set in the CSW when stored. No
logging will be performed. The conditions causing
command rejection follow:

‘04’ The DIAL command has been issued and there is
no autocall adapter with switched network asso-
ciated with the addressed line.

‘05’ The Data Tsrminal Ready signat {DTR) was found
on when 8 DIAL command was initiated, i.e. the
addressed line was not in disabled state when
the DIAL command was initiated.

‘06" DTR found off at command initiation for READ
type cmd or WRITE type cmd on a SDLC line,
i.e. the line has not been enabled.

‘07° DTR found off during chaining to a READ type
cmd or WRITE type cmd.

‘08’ Eight immediats operation type (NOOP or SENSE
or SENSE 1/0 or SET MODE or SENSE SCB or
CONTROL SCB) commands have been executed
consecutively.

‘09" The command code in the CCW did not match
any of the valid SDLC-CA commands.

10’ Line directior is outbound during READ type
cmd.

‘11’ Line diraction is inbound during WRITE type
cmd.

'12° The first two bytes of the data area of a READ
PiU or WRITE PIU cross a page boundary.

‘13’ Seven outstanding not acknowledged I-frames in
WRITE-PIU.

‘14’ in READ PIU OR WRITE PIU: offset exceeds the
CCW length count, or
in WRITE PIU: frame length field exceeds CCW
length count and data spanning i not specified.

© Copyright International Business Machines Corporation 1980, 1981

‘15" No current SCB defined on READ-PIU, WRCTE-.
PIU, or POLL.

‘16" CCW length count less than 12 in CONTROL
SCB command, or less than 20 in SENSE SCB,
or not between 12 and 2K in case of AUTOPOLL.

"17° The data address is not on a fullword address in
AUTOPOLL, CONTROL SCB or SENSE SCB.

"18' More than 127 commands have been flushed
consacutively.

'19° CCW length count of WRITE less than two.
Intarvention Required {Bit 1)

A detected intervention required condition normally
causes immediate termination of the current com-
mand. Channel End, Device End, and Unit Check sta-
tus are set in the CSW when stored at |/0 interrup-
tion. No logging will be performed. In cass of modem
arrors this bit is set for external modems, or far the
CSU in case of a DDS attachment. Otherwise an
equipment check wili be raised. The conditions caus-
ing intervention required to be set are the following:

'20° Data Set Ready (DSR) was found off during the
axecution of a READ type or WRITE type com-
mand. The line will be disabled.

Data Set Ready (DSR) has been found off at
command initiation of a READ type or WRITE
type command. The line will be disabled.

21

Clear To Send (CTS) has not been activated by
the modem as a response to RTS on before the
3-second timeout ends either in WRITE type
command initiation or an AUTOPOLL READ to
AUTOPOLL WRITE turnaround. The line will be
disabled.

)
N

23" Clear To Send (CTS) was found off during execu-
tion of 8 WRITE type command or in the AUTO-
POLL WRITE state (provided Not Permanent Re-
quest to Send). The line will be disabled.

EC 366390
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‘24

‘25

29

2D

The loss of the external clock signal (modem
clock) has been datected during the execution of
a WRITE type command. The line will be disa-
bled.

In "Switched Request To Send’ operation (Not
Permanent Request to Send), Clear To Send
(CTS) has not been de-activated as a response to
RTS off by the modem before the 1 second time-
out expires either at WRITE/WRITE-PIU com~
mand termination or at AUTOPOLL WRITE to
READ turnaround. The line will be disabled.

The ACU’s data line occupied (DLO) signal is ac-
tive when a DIAL command is initiated or has
been found off during execution.

The ACU's Power Indicator {(PWI) lead has been
found off at DIAL command initiation or during
its execution.

»
The ACU has not turned on or off the Present
Next Digit (PND) or turned on the Abandon Call
and Retry (ACR) signal within 25 seconds in the
following cases during execution of a DIAL com-
mand:

1. Cail Request {CRQ) on to the ACU and 'PND
on’ not present.

2. Digit Present (DPR) on the ACU 'PND off’ not
presant.

3. DPR off to the ACU and ‘PND on’ not present~
ad by the ACU.

The ACU and modem has not presented Distant
Station Connected (DSC) and Data Set Ready
{DSR) nor Abandon Call and Retry (ACR) within
60 s after all dialling digits and the signal ‘Not
Digit Present’ have been presented to the ACU
during the execution of a dial command.




ey

Unit Check Condition for SDLC-Line

'2E’ Data Set Ready (DSR) not found on within 3 sec-
onds after Data Terminal Ready (DTR) was pres-
ented during execution of ENABLE on a leased
line.

~

‘31" An ENABLE command was issued to an already
enabled line (DTR found on), but the Data Set

Ready (DSR) signal was not active, or DSR was
found on during ENABLE to a switched line and

DTR was found off.

Equipment Check (Bit 3)

This bit is set when an error is detected in the com-
munication adapter, the integrated modem or local at-
tachment hardware. A detected equipment check
causes immediate termination of the current command
and Channe! End, Device End, and Unit Check to be
set in the CSW when stored at |/0 interruptions. Log-
ging will be performed. The conditions causing equip-
ment check to be set are as follows:

‘60’ Unexpected trap occurred.

‘61’ If carry on B-STAT trapcounter, i.e a hanging sit-
uation has occured so that B-STAT available
traps are continously generated for a line. The
line will be disabled.

‘62’ A CCA Machine Check has been detected indi-
cating an error on the PIO-bus. The line will be
disabled.

‘63’ The loss of the internal clock signal has been de-
tected during the execution of a READ type com-
mand or WRITE type command. The line will be
disabled.

‘64’ No valid CCA-BSTAT. The line will be disabled.
‘70° Data Set Ready {(DSR) has been found off during
the execution of a READ type or WRITE type

command or during the line is idle after enabled.
The line will be disabled.
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Description (continued)

‘71" Data Set Ready (DSR) has been found off at
command initiation of a READ type or WRITE
type command. The line will be disabled.

‘72’ Clear To Send (CTS) has not been activated by
the modem as a response to RTS on before the
3-second timeout ends either in WRITE type
command initiation or an AUTOPOLL READ to
AUTOPOLL WRITE turnaround. The line wili ve
disabled.

~

‘73" Clear To Send (CTS) has been found off during
execution of a WRITE type command or in the
AUTOPOLL WRITE state (provided Not Perma-~

nent Request to Send). The line will be disabled.

‘74’ In 'Switched Request To Send’ operation (Not
Permanent Request to Send), Clear To Send
(CTS) has not been de-activated by the modem
as a response to RTS off before the 1 second
timeout expires either at WRITE/WRITE-PIU
command termination or at AUTOPOLL WRITE to
READ turnaround. The line will be disabled.

‘75" Request To Send (RTS) down during line in out-
bound in spite of Permanent Request To Send
{PRTS). The line will be disabled.

‘76’ Data Terminal Ready (DTR) found off during line
enabled. The line will be disabled.

Data Check (Bit 4)

This bit is set in receive mode when commands.are
executed and FCS errors or format errors occur. No
logging will be performed.

‘90" An FCS error was detected during the execution
of a READ command. The FCS check applies to
both primary and secondary lines.

‘91’ Offset value in an SCB transferred to the line at-
tachment is specified as 0 or 1 or any reserved
fields are not zero.

‘92" Any line received invalid frame (too short) or
abort sequence during execution of a READ com-
mand. The invalid frame check applies to both
primary and secondary lines.

‘93’ Invalid “SDLC sequence’ on inbound if READ
cmd is active. :

‘85° Any reserved fields in the information provided
by a 'SET MODE’ command are not zero, or the
line was specified as secondary station and the
secondary station address was not provided.

‘96" An '‘NR out of range’ was received.

Overrun {Bit 5)

The overrun bit is set if the line attachment is too late
to serve a request for data transfer from the associat-
ed hardware. Logging will be performed. The condi-
tions under which this bit is set are as follows:

‘A0’ An overrun condition has been detected during
execution of a READ type command.

‘A1’ An underrun condition has been detected during
execution of a WRITE type command. Interven-
tion Required is set together with overrun.

‘A2’ Data chaining specified in READ PIU or SENSE
SCB.

‘A3’ Data chaining specified in WRITE PIU or CON-
TROL SCB or AUTOPOLL.
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Unit Check Condition for SDLC-Line Description (continued)

Lost Data (Bit 6)

This bit is set during the execution of commands
when the line attachment has exhausted its buffer
space with receive data before a READ type command
was active. Logging will be performed only on Dial
commands. The conditions are as follows:

‘CO’ At least one full character has been received and
lost because no inbound command was active.

‘C1’ The length count is decremented to zero without
having received a flag for a READ command.

‘C2’ PRESENT NEXT DIGIT (PND) has been found on
during DIAL command initiation.

‘C4’ Distant Station Connected (DSC) has been found
on during DIAL command initiation.

‘C5 DSR or ACU’s DSC signal rises prematurely dur-
ing execution of a DIAL command. The command
is terminated immediately.

‘C7’ During READ cmd active a Halt I/0 has been is-
sued, the command will be terminated immedi-
ately.

Timeout Complete (Bit 7)

This bit is set, when an unexpected timeout has oc-
cured. No logging will be performed. The conditions
under which it is set are as follows:

‘E6’ The Abandon Call and Retry (ACR) lead of the
ACU has risen during initiation of a DIAL com-
mand. .

'E7’ The Abandon Call and Retry (ACR) signal has be-
come active during execution of a DIAL com-
mand.

'EC’ Data Set Ready (DSR) has not been de-activated
by the data set within 18 (modems with DTR pro-
cedure) or 25 s (modems with CDSTL procedure)
after that the signal ‘Data Terminal Ready’ (DTR)
has been dropped during the execution of a DIS-
ABLE command (valid only for switched net-
work).

© Copyright International Business Machines Corporation 1980
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‘FO’

:F11

‘F2’

Non-productive receive timeout during READ
type cmd active.

As Primary Station: No leading flag has been re-
ceived after line has been turned to inbound. Line
is not idling.

As Secondary Station: No leading flag has been
received after line has been turned to inbound.
Line is either receiving garbage or is idling.

Idle timeout on primary station when no current
SCB exists or a READ command is active. No
frame has been received after line has been
turned to inbound and line is idling.

Fill character timeout. A WRITE type command is
outstanding after transmitting a frame with P/F
bit equal to zero.

Too many SCB’s with skip specified in control
flag during ‘"AUTOPOLL'.
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Adapter Interface Cards
| EIA/CCITT V24

General Description

The EIA Interface Card is a 2W-3H Logic Card, which
converts the VTL-levels of the CCA card to
EIA/CCITT levels of the modem and vice versa.

Eight VTL to EIA/CCITT level drivers and eight
EIA/CCITT to VTL level drivers are provided.

Transmission Rate

Transmission rates from O to 9600 bps are determined
by the CCA card or the modem.

Clocking

Either CCA card or the modem provides the clock.
If the CCA card provides the clock, the speed is deter-
mined by board wiring. See page 0030.

External Cable

Cable capacitance from the card socket to the using
modem must not exceed 1500 pf for 9600 bps opera-
tion, and 2500 pf for 7200 bps operation and below.
Max. cable length: 10,3 m

Wrap Test
The card is personalized to respond to the Test Con-
trol Lead (Tab pin B0OS) in one of two ways:

e Passes the signal through to an IBM modem which
will go into wrap mode (modem wrap).

e Wraps selected interface leads at the VTL level on
the EIA card wrap {(card wrap).

If the modem used has the wrap facility, the modem
wrap should be used. See jumper options.

© Copyright International Business Machines Corporation 1980
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Jumper Options

Wrap Options JUMPERS Note 2
A B C D E F G
Modem Wrap | Note 1 Remove | Remove | Remove | install Install Remove
- Card Wrap Note 1 Remove | Remove | Install Remove | Install Remove

Note: The clocking {(modem or CCA clock) does not
affect the jumpering.

Card type 1 Card type 2
Note 3
B B
® e @ °
A Note3 *°* °° e
o e DE Note 1 C DE
Note 1 LI e o
® & o ® 6 ¢
G F
A A G F
LN o0
Note 1 Note 1
Component Side Component Side

Voltage: see Note 1 Voltage: Automatic voltage adaption.

Note 1: If 3 or less lines are installed and the A1
board is not installed, then jumpers A have to
be removed. If 4 or more lines are installed or
the A1 board is installed, then Jumpers A
have to be installed.

For part numbers refer to plug list in binder

Note 3: B and C are manufacturing test jumpers. Re-
move for normal operation.

MI30.
Note 2: This cards are also used for ACA interface. In
this case, Jumper F has to be removed and
jumper G is to be installed. All other jumper-
ing is the same.
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Adapter Interface Cards

INTEGRATED MODEM

General Description

The integrated modem is a 2W-3H logic card. It can
operate up to 1200 bps, and is a Frequency Shift Key-
ing (FSK) modem designed specifically for under cov-
ers implementation. It can operate on WT and US
leased and switched facilities. The modem conforms
to CCITT recommendation V23, operating up to 1200
bps. Operating at WE 202 frequencies is also selecta-
ble.

The modem converts a two level signal into a frequen-
cy modulated carrier for transmission over a voice
grade telephone channel. Information is handled seri-
ally by bit and by character. Synchronism is not main-
tained between information on the send data interface
lead and the line signal.

The modem data channel is tested by the host ma-
chine giving a Test Command and then transmitting
test patterns. Self testing is provided for the Auto An-
swer function when in the switched network mode.
This is done by simulating the interface signals from a
CBS coupler or the World Trade Line Plate to se-
quence through an auto-answer. The test circuitry at-
tenuates the transmit signal,

and sends it back through the receive channel for
comparison with the transmitted data.

Common Characteristics

Transmission Rates

Synchronous (BSC, SDLC) US and CANADA : up to 1200 bps
: up to 600 and 1200 bps
: up to 1200 bps
: up to 1200 bps

'Asynchronous (S/S) US and CANADA
Synchronous (BSC, SDLC) WT
Asynchronous (S/S) WT

© Copyright International Business Machines Corporation 1980
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Clocking

The CCA card provides the clock and maintains synchronism.

Mark (1) frequency - 1300 HZ
Space (0) frequency - 2100 HZ

Answer Tone

e Frequency (for auto answer on switched network):
V23 mode - 2100 HZ
202 mode - 2025 HZ (necessary for distant
WE202C or WE202D)

o Duration (auto answer on switched network):
3.5 seconds

Line Termination
600 ohm

Propagation Delay: (Wrap)

US and Canada versions - 1.2 ms
WT versions -3.0ms

Test

Wraps analog data path; processor provides and
checks test data sequence test of auto answer (if
present) before wrap.

Transmit Level

Automatically set to O dBm (leased line) or adjusta-
ble down to -18 dBm (switched network) by means
of rocker switches on the card.

EC 366334 P/N 5683258
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INTEGRATED MODEM Card
Types

Five different integrated modem cards can be used:

1. Card Code CE 60: Boeblingen Card Code SD5
Provides selection of V23 -or WE202 answer tone
frequencies. ‘ :

Used for:-
« US and Canada switched network w/auto answer
US SNAA

2. Card Code CE 61: Boeblingen Card Code SD6
Provides selection of V23 or WE202_answer tone
frequencies.

Used for:
« US and Canada leased.line with switched net-
work backup w/auto answer (US LLSB)

3. Card Code CE64: Boeblingen Card Code SD7

Used for:

» US and Canada leased line with switched net-
work backup w/manual answer {US LLSM)
Note: A LDT Data access arrangement must be
used for connection to the switched network if
the backup feature is used.

» US and Canada leased line {(US LL)

4. Card Code CE62: Boeblingen Card Code SD8

Used for:

« WT switched network w/auto answer (WT
SNAA)
Note: The ‘line plate’ is used for connection to
the public switched network. The ‘line plate’
performs functions similar to a type CBS cou-
pler.

5. Card Code CE65: Boeblingen Card Code SE1
Used for:
+ World Trade leased line (WT LL). ,
-Note: Surge or lightning protection may ‘be.re-
quired. o :

For part number refer to plug list in binder
Mi30.
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Adapter Interface Cards

US and Canada Modems Adjustments (X means don‘t care)

Card
Code

Modem
Type

Line
Type

Rocker Switch

K

L

M

CE60

US SNAA

Switched
Auto Answer Set ->

ON

ON

OFF

OFF

OFF

OFF

OFF

CE61

US LLSB

Leased

4-WIRE

CTS=30MS SET ->
Echo =0 MS

See Note 2 Page 0072

OFF

ON

OFF

OFF

ON

OFF

Leased

2-Wire, local
CTS=80MS SET->
Echo = 50 MS

See Note 2 Page 0072

ON

OFF

ON

OFF

ON

OFF

OFF

Leased
2-Wire, long
SET - >

Echo = 150 MS

See Note 2 Page 0072

ON

OFF

OFF

OFF

OFF

OFF

OFF

Auto Switched
(Backup Function) Answer Set ~->

See Note 1 Page 0072

OFF

OFF

CE64

US LLSM

US LL

Leased
4-Wire
CTS =30 MS Set ->

See Note 2 Page 0072

OFH

ON

OFF

OFF

ON

OFF

Leased

2-Wire, local

CTS=80MS Set->

Echo = Sw.L off £ 150ms
Sw.Lon & 50ms

See Note 2 Page 0072

ON

OFF

ON
See
Echo

OFF

ON

OFF

OFF

Leased

CTS =230 MS Set ->

Echo = Sw.L off £ 150ms
Sw.Lon & 50ms

See Note 2 Page 0072

ON

OFF

OFF
See
Echo

OFF

OFF

OFF

OFF

Switched (US LLSM only)
Manual Answer
(Backup function) Set ->

See Note 1 Page 0072

OFF

OFF
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Adapter Interface Cards (continued)

US and Canada Modems Adjustment (continued)

TRANSMIT LEVEL SWITCHES ROCKER SWITCH IDENTIFICATION:
A B C D E F G H
5 1.77
DBM 0] : 17
_1 | 3 \ 1.06
2 l ON ¢——O0— OFF 2 R 0.71
-3 | \
-4 H 8 ‘ 2
| 8| R s \\ : oz
-5 l P G 0.8 A 2 0.284
0.7 s 0.248
—6 | | N F 3 06 £ 0.213
"; 05 \ '8‘ 0.177
=7 | | M E Y 04 e 0.142
s 3
a
-8 [ I L D 5 03 \ - 0.106
(<]
-9 | 1 K | © 2 02 A g1 {oor
—-10 i | J B 8 \ s
1] A |1 3
-1 | > 0.1 \\ 0.035
12| | | Only numbers 1-8 5% AN
are shown on g.gé
the card. -
—3 ! 1\
-14 | I 0.04 \
-15 I | 0.03
16 i l 002 \
17 TRE
—el | oo 0 10 -20 -30 -40
Voltage vs dBm (600-Ohm Line) Level in dBm
1= On
blank= Off If a 600 ohm communication line is used and dB me-

ter is not available, the graph can be used to convert
peak-to-peak voltage into dBm levels. Voltage from .
the top to the bottom of a waveshape is a peak-to-
peak value. If a VOM is used, the voltage is read as a
root mean square (rms) value. To convert rms to
peak-to-peak, mulitiply by 2.83.

* Peak-to-peak = \ zi
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Adapter Interface Cards (continued)

US and Canada Modems Adjustments {continued)

Note 1
For Switched lines:
Set the transmit level as specified by the telephone

company. See page 0070 for adjustment. Contact your

TP specialist for specific information for your installa-
tion.

The following are obtained automatically:

e 2-wire line connection

e Clear to send delay 230 MS

e Echo Clamp 150 MS

e Signal threshold for data carrier detect :
ON at -43 dBm (10-20 ms delay)
OFF at -48 dBm (5-15 ms delay)

Note 2
For leased lines the following settings are obtained
automatically:

e Transmit level 0 dBm.
The data wrap function may not function properly
with -9dBm and higher.
o Signal threshold for data carrier detect :
ON at -33 dBm (10-20 ms delay)
OFF at -38 dBm (5-15 ms delay)

© Copyright International Business Machines Corporation 1980
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Adapter Interface Cards

WT Modems ADJUSTMENTS

Card
Code

Modem
Type

Line
Type

Rocker Switches

M

N

P

ccC

DD

EC 366334
22 Feb 80

CE62

WT SNAA

Switched
Normal settings: ->

Note: Equalizer switches

N - Normal delay

J - Disable high freq.
delay

P - Disable mid freq.
delay

|- Disable low freq.
delay

M - Disable HF Amp boost

Switch on = Function enabled
Switch off = Function disabled

If unsatisfactory operation
is encountered on

‘worst case’ lines, the
delay switches J,I,N and P
should be set off before
setting any other

equalizer switch.

See Note 1 page 0076

ON

ON

ON

OFF

OFF

ON

ON

CE65

WTLL

Leased

4-wire i

CTS = 30 MS Normal settings
Equalizer = Normal

Note: Equalizer switches

CC - Normal delay

AA - Disable high
frequency delay

DD ~ Disable mid
frequency delay

BB - Disable low
frequency delay

N - Disable HF Amp boost

Switch on = Function enabled
Switch off = Function disabied
If unsatisfactory operation

is encountered on

‘worst case’ lines, the
equalizer switch AA,BB,
CC,DD and N,

should be set off before
setting any other

equalizer switch.

See Note 2 page 0076

ON

OFF

ON

OFF

ON

OFF

ON

ON

ON

ON

Leased

2-wire, local

CTS =80 ms

Echo = Sw.L off
Sw.L on

Equalizer = normal

Set ->
150ms
50ms

> 1>

For equalizer see 4-wire
connection.

See Note 2 page 0076

OFF

ON

OFF

ON

See
Echo

ON

ON

OFF

ON

ON

ON

ON

Leased

2-wire,long

CTS =230 ms Set <>
Echo: Sw.L off m., 150ms

Sw.Lon = 50ms
Equalizer = normal

For equalizer see 4-wire
connection.

See Note 2 page 0076

OFF

OFF

OFF

OFF
See
Echo

ON

ON

OFF

ON

ON

ON

ON

Note: Switches not shown in this table are meaningless
for this application {(don’t care).
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Adapter Interface Cards (continued)

WT MODEM ADJUSTMENTS (continued)

Note 1:

Set the transmit level as specified by the PTT. See
Figure 1 for adjustment. Contact your TP specialist for
specific information for your installation.

The following are obtained automatically:

e 2-wire line connection

o Clear to send delay 230 ms

e Echo Clamp 150 ms

e Signal threshold for data carrier detect :
on at -43 dBm (10-20 ms delay)
off at -48 dBm (5-15 ms delay)

Note 2:

Set the transmit level as specified by the PTT. See
Figure 1 for adjustment. Contact your TP specialist for
specific information for your installation.

The following are obtained automatically:

® Signal threshold for data carrier detect :

on at -43 dBm (10-20 ms delay)
off at -48 dBm (5-15 ms delay)

© Copyright International Business Machines Corparation 1980, 1981
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TRANSMIT LEVEL SWITCHES

A B CDEF G HR

ROCKER SWITCH INDENTIFICATION

osM 0 [

-121 | : |
-13 | |
-14 | |
-15 ]
-16 |
-17 |
-18[] ¥

1= 0On
blank= Off

Figure 1

For voltage - dBim table.
See page 0070.

8 R H 8
CE 65 P G
Onty N F
oD | M | E
cC L D
B8 K C
AA J B8
1 | A 1
Only numbers 1-8
are shown on
the card.
Component Side
EC 366334 | EC 366388 | EC 366493 | P/N 5683259
22 Feb 80 | 23Jan 81 26 Oct81 |page 10f10 O 076




Adapter Interface Cards
V35 Interface Card

General Description

The V35 interface card is a 2w-3H logic card. It inter-
faces to a high speed modem and operates at trans-
missgion rates up to 64 kbps. The speed is determined
by the modem clock.

The V35 card must be installed in line address 30
only. Due to the high transmission rate, the data and
clock signals between the V35 card and the modem
uses the ‘Balanced Current Mode’. This requires two
leads for each signal.

The V35 card converts the signal levels as shown on

Figure 1.

Except for the tabs used far the ‘'Balanced Current
Mode' interface leads, the V35 card is pin-compatible
with the EIA/CCITT interface card.

Transmission rate: Maximum 64 kbps
Clocking: Modem Clocking

Modem Cable: 16 signals twisted pair; maximum
length 10 m; capacitance 15pF/m.

Card Wrap Test

When the test control signal is active, the V35 card
wraps selected interface signals from the CCA card
back to the CCA card.

The signal ‘'NEW SYNC’ is used as clock when in
*card and cable wrap test”” and is entirely controiled
by the microcode (see Figure 2).

Note: Use of permanent RTS is recommended in Ja-
pan.

© Copyright International Business Machines Corporation 1980, 1981
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0078

CCA All Signals:
VTL Level
Max + 5,5V
Min + 3V
0-+03V
Figure 1
ED
e 00
e o000 o0
A BAB
e o000
F G
L3R I Y
Figure 2

If 3 or less lines are installed and the Al board is not
installed then jumper A has to be removed and B has
to be installed. If 4 or more lines are installed or the
A1l board is installed then jumper A has ta be installed
and B has to be removed. Jumper C must always be
installed. -

Card wrap:
Install jumper D, remove jumper E

Modem wrap:
Remove jumper D, install jumper E

DCE clocking: (Japan only)
Install jumper G, remove jumper F

New SYNC clocking:

Remove jumper G, install jumper F

Note: Jumber cards as shown and remave any other
Jumber.

For part number refer to plug list in binder MI30.

22 Feb 80 23 Jan 81 26 Oct 81 Page 2of10
Vv 35
Data and Clock Modem
Signals:
Signal
10092
0,55V
Signal RTN.
All other Signals:
EIA |,_e§lel
/
! Minup +3V
Min down -3V ~
/I
Jumpering




Adapter Interface Cards

Jumpers
DDSA Interface Card _:
. . Install the jumpers as follows:
DDSA = Data phone digital service adapter

TRANSMISSION JUMPERS

General Description RATE A B C D

E

The DDSA interface card is a 2H-3W logic card which 2400 bps install remove | remove | remove

install

4800 bps remove | install remove | remove

connects the communications adapter to AT&T's pri-

install

9600 bps remove | remove | install remove

vate line Dataphone® Digital Service via an AT&T

install

56 kbps remove | remove | remove | install

install

Channe! Service Unit (CSU).
(* Registered Trademark of AT&T Corporation).

It can operate at transmission rates up to 56 kbps.
The speed is determined by the connected CSU and
jumper plugging on the DDSA card. ' o

The DDSA card provides a clock for clocking data in A 8 c
and out of the DDSA. PR
For the highast speed (56 kbps) line address 30 must ) E
be used. :

Due to the high transmission rate the data signals be-
tween the DDSA card and the CSU are transmitted as
“"bi-polar differential pulses™. This requires two leads
for each signal.

The DDSA card converts the signal levels as shown in
figure 1.

Csu

DDSA

CCA All Signals:

VTL Level

Max + 5,5V
Min + 3V

0-+03V I

Data RTN

Data

Component Side

Figure 1

-

Transmission rates: 2400, 4800, 9600 and 56000
Clocking: The DDSA card provides the clock. 2,1V

1,33V For part number refer to plug list in binder MI130.

Card Wrap Test

0,21v
ov

When the test control signal is active, the DDSA Card
wraps selected interface signals from the CCA card
back to the CCA card.

Note: Jumper cards as shown

and remove any other Jumper.

© Copyright International Business Machines Corporation 1980, 1981
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Adapter Interface Cards
Local Attachment interface Card

General Description

The local attachment card is a 2W-3H logic card that
interfaces directly (without a modem) to a local termi-
nal which has an EIA/CCITT interface.

The conversion circuits on the card galvanically isolate
the CCA card and the connected local terminal.

The card provides the clock, and the speed
(transmission rate) is determined by the connected
terminal and jumper plugging on the card.

Thae signal level conversion is shown in Figure 1.

Galvanic
Isolation

+3V

-3v
Figure 1 i

_ Note: The signal RTN line must be grounded at the
terminal side to obtain correct levels.

© Copyright International Business Machines Corporation 1980, 1981

CCA All Signals: ‘Local
VTL Leve! Attachment
Card
Max + 5,5V Signal
Min + 3V
EIA/CCITT
Level
0-+0.3V
T Signal RTN.

A7

Local
Term

EC 366388
23 Jan 81

EC 366334
22 Feb 80

EC 366493
26 Oct 81

P/N

5683259

Page

40f10

0082

The Local Attachment Card is pin compatible with the
EIA/CITT Interface Card.

Transmission Rates: 1200, 2400, 4800 or 9600 bps.

Clocking: The Local Attachment Card provides the
clock.

External Cable:

Speed Maximum

(bps) cable length
(meters)

1200 800

2400 400

4800 200

9600 100

Twisted pair AWG 22 or equivalent.
Resistance nominal 112 ohms/km or 180 ohms/mile
Capacitance max. 51 nF/km or 82 nfF/mile

Attenuation nominal 26 db/km or 41 db/mile at 1 Megaherz

Note: Shielding of customer provided cable may be
required when noise suspected devices or cables are
located close.




Adapter Interface Cards (continued)
Local Attachment Interface Card (CONTINUED)

Card Wrap Test

When the test control signal is active, the local attach-
ment card wraps selected interface signals from the

CCA card back to the CCA card.

Jumpers

Install the jumpers A, B, C, D to the center pin as fol-
lows:

Transmission Jumpers .
Rate A ] C D EFGHI
1200 bps | install remove | remove remove install
2400 bps | remove | install remove | remove | install
4800 bps | remove | remove | install remave install
9600 bps | remove | remove | remove | instali install

Note: All other jumpers are for factory use only and
must not be installed.

e o .\)
E
* o o o o o B’.
«r e c
\)(D\
Ay

Component Side

’
N

For part number see plug list in binder MI30.

£

. IC

}
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X.21 Interface Card (XLCA)

General Description

The X.21 Interface Card is a 2H-3W Logic Card. It
works as a level converter and attaches the CCA to
the Data Communication Equipment (DCE).

The datarate is fixed by the DCE which provides the
clock. The speed is 2400 bps, 4800 bps, 9600 bps or
48 Kbps.

Operation at 48 Kbps is only possible on line 30.

Due to the noise sensitivity in high speed the data and
control leads function as balanced pairs.

The XLCA converts the control and data levels as fol-
lows:

O,SL

B

; 6,0

EC 366334 | EC 366388 | EC 366493
22 Feb 80 | 23 Jan 81 26 Oct 81

P/N 5683259
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Jumpering
The {ollowing jumpers must always be instailed:

D, EG For leased line

L For continuous DSR
B.M For normal wrap
(o] For application use

Jumper 16 must be installed for CTS delay only if the
line is to communicate with X21°Bis’ terminal and
does not specify permanent RTS on.

DCEe

AAAAAA

CCA XLCA
All Signals
VTL level.
+5,5
+3
+0,3
0

Card Wrap Test

When the test control signal is active, the XLCA card
wraps selected interface signais from the CCA card
back to the CCA Card, that means, for inline test op-
eration this card works as if }/F card wrap option is
installed.

© Copyright International Business Machinas Corporation 1980, 1981
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Board 01A-C2 Wiring

1. Transmissior. Mode (BSC or Start/Stop or SoLC)

Line Address 30 |31 3233|3435 (36 |37
CCA Card Pos. w2|u2|T2 |R21 Q2| N2 I M2iK2

a) For BSC and SDLC, remove wire M13 to
ground at the CCA card position.

b. For Start/Stop, install wire M 13 to ground
at the CCA card position.

2. Transmission Rate (Line Speed)

Whenever the CCA card provides the clocking, the
transmission rate is determined by board wiring at
the CCA card position.

Instali only one of the wires if the CCA clock pro-
vides the clocking.

Line Speed Wire
1200 bps MO5 - ground S/S, BSC, SDLC
600 bps MO04 - ground (Note:)
2C0 bps G13 - ground
S/S only
134.5 bps M02 - ground
110 bps PQS - ground
75 bps P04 - ground
3. Integratad Modem, Leased Line
Line Address 30 I 3113213343435 l36 l 37
Interface Card Pos: V2|V4[S2|S4|{P2|P4alL2]|L4

aj 2-wire operation
Install wires: G02-G09, JOS - J13
at the interface card position

b) 4-wire operation .
Remove wires: G02-G03, J05-J13
at the interface card position.

Note: For BSC and SDLC, 600 bps (half speed) can
be obtained by using the "data signal rate select’ op-
tion in both the configuration table update and the
customer manops. See pages 4210, 5005.

© Copyright International Business Machines Corporation 1980, 1981



Physical Locations

ACAZ2 to Tailgate 0O1E - 68D

Line Plates-WT

/ ACAT1 to Tailgate 01E -6GJ PIN Side
- . Line
& i'_'“'"” 16 @—‘ @—1 & 37 {36135 134|133 32§31 4-—2-" cealeocsalescaa
= ! | Board B2 & Board C2 Address .-Toco00000l00000]08
o 4 7 ‘ - jCsejocees|coeseio
; ‘ ] ",— jooo0jo0n00j00000f07
[é—_a DBvelN(Cve J[Ovo [ ve N ivF Ji8ve Ovn ] EvaC e ve Jvoo)Cve S vFolfve o] CvH 1 ___Beslescosisosaclm
|| S (weiBw | va 1 va | C O veoll v o O J[Bve JOva JLva ] [~ Josrs55535755555) 0
N DGR G RE AR EEEE AR P PR EE R R R T~ ossleeessiossecn
odte } \ A PN L.g '\\ olfe \ - \ S~ee ooo:ovoa. XXX X]EE]
i o [ NN CFlicICFICHCHFIHCRCHIFIIC ~J000,0n000,00000]14
—o . - ] NH \A._AAMAA,__,A,AHAE
L < el g \(\ NaE sl slis =ls) ts) 3N
S C \4 alre NN JEelsf allal 21021 fofi o’
® : = i ; :
| clle © 4 Z 1 ] ! I é
B oo | [od
N | AllA ° N 1 Q F F £ Fl N /
INCRRARRN ERAND NG \ Z
A <[_; ol T ] \ ﬁ odto \ 3 g g g g g ? 13 § 1 Tai!gate
@ & iu—at-—h—‘ww»—w—j»—fu_;m«--—-»—\—dn—-—a_——-JL-»—- : S__L____".__,_.J >-~*~—-~L—-— L LS ot e 00010000 0;0000 0] Gate O1E
T 220 280 [ zc) 2000 zeQl zrol[ 26 1 _zn } ; [za (28 ([ zcql[ zoq)(Cze [ 2¢r J{_ 26 J[ zv_ | lbosisesse sssee
i i i i i i ~-. 000100000, 00000
- N y 1 ! | 1 o - - ~ lbee'eovscee 000
| j i B ] | S~< J000,00000,00000
& ClAlEOClA[iDClA
@ Card Side CA Bus
Al A2 A3 Al A5 A6 A7 A8 A9
BD BD BD BD BD BD BD BD 8D P
///
Internal Cable REM | 31 33 35 37 ACA |Soare|Spare| S ///
) Board - or or p -7
Line | CIA |I/F | o737, | Taitgate Sup.|{ LN2 | LN4 | LN6 | LN8 | 2 DAL | DAL a
addr. | Card | Card | Socket Socket 2 2 r
30 | w2 jc2v2] c2ve | 1-GJ e
31 u2 c2V4j C2yaQ 2-8D 6 J
32 T2 |C2S2) C2YF 2-GJ GJ G J GJ GJ G GJ GJ GJ / For cable routing see
33 R2 |C2s4] C2YP 3-BD J/ " Installation Manual (Vol:18)
34 a2 |cz2pr2| c2vE | 3-G4 30 32 34 36 S ACA |Spare|Spare| § Y
35 N2 |C2P4} C2ZYN 48D p or or p V4
36 M2 jC2L2] C2YD 4-GJ LN LN3 LNS LN7 a 1 DAL DAL a J/
37 K2 |C2i4] C2YM 5-BD r 1 1 r J/
ACA 1 B252] B2YP | 6-GJ ¢ e |7
ACA?2 B2S4; B2YN 5—-BD D =The number in the square box is the line address
REM.SUP. = Remote Support
LN = Communication adapter line
Gate seen from plugging side of the external cables. ACA = Auto call adapter
CA Line Connector Arrangement and Location
Gate O1E
© Copyright internationa! Business Machines C ation 1980, 1981
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Signal Flow and Wrap Test

General

These charts show the signal flow and wrap test facii-
ities for each adapter type. They should be used in
conjunction with the MAP’s when you are told to
check a failing interface signal.

Probing Procedure

When - a failing signal is to be checked, the MAP's
give the following information:

1. The reference page in this manua! "Supplement to
MAPs’ { Features) that shows whers to find the
signai flow, for the wrap test facility belng used.

2. The name of the failing signal.

3. Testpoint to probe.

The pin {testpoint) to prebe is found on the refer -
enced page by means of the signal name and the
testpoint (see example).

The prabe level is found in table A’ on the referenced
page. (See example).

© Copyright International Business Machines Corporation 1679, 950, 1981

CA

Example

Line address 30 is being tested.
Failing signal: “receive line signal detect’ (cbtained
from the map).

The signal flow shows that the signal is wrapped.
Therefore, four testpoints are availabla:

Testpoint Physical Pin

in MAP in Signal Flow

A-IN S04 - CCA Card

8 - OUT B12 - 1/F Card

B -IN D02 - 1/F Card At the other side
A - 0OUT S10 - CCA Card  of the wrap

MAP Statement:

Probe the failing signal at testpoint ‘A-IN’

CE Action:

In the chart find the signal ‘receive line signal detect’
and put the probe at the pin corresponding to the

tastpoint ‘A-IN’,

Pin probed: S04 at the CCA card.

CCA
Card

Test Points "A’ Test Points ‘B’
In Qut Out In
o » 4 »
510 g A Out - Request to Send »—8 |n Doz
$12 4—Ain —— Clear to Send ————rodp— B Oyt e [3 13
S04 ~d—A In --— ROV, Line Signal Detect —ggo— B Oyte— § 12

@

Before probing wait 2 minutes. The pin must be
probed up to 20 seconds to observe a level change
(from up-level to down-level or from down-tevel to
up-level). Due to the test timings a signal may have
the same leve! for 18 seconds.

@ Probe the failing signal at testpoint ‘A-IN’' (S04
at CCA card)

Signal OK
Yes No

Compare the probed level with the ‘Signal OK’
level in table “A’.

@ Probe the failing signal at testpoint 'B-QUT’
{B12 at 1/F card)

Signal OK
Yes No

@ Probe the failing signal at testpoint ‘B-IN’ (D02
at 1/F card) |

-Signal OK
Yes No

@ Probe the failing sigrlml at testpoint ‘A~
OUT" (§10 at CCA cal.nrd)

Signal OK
1/F
Card \:fj No
Failing FRU:
CCA card
< TABLE "A’
K Signal Name CE Probe Indication if Signal is OK
) ‘Signal OK Level
Request to Send A level change must be observed
RCY Line Signal Detact| A level change must be observed
Claar to Send A level change must be observed
EC 366390 | EC 366493 P/N 8488681 2 O 00
10 Apr 81 | 26 Oct 81 Page 1o0f 16 ‘
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Signal Flow and Wrap Test

EIA Adapter Interface

EIA card wrap test, CCA clock

_ CCA Test Points ‘A’ Test Points ‘B’ EIAI/F
Configuration byte 2 = 18 » } Card l:l.()ut Out‘l’ln Card
with 505 p——————— Test Control » BOS
Signal Checking Clock Test Indicate ¢ — —— — — — g D10 :)
U12 p————— — Data Term Ready ————————p B02
® Find the failing signal {(given in the MAP) in the S13 €—————— — Data Set Ready ~—————q B13 D
chart. S10 p———— — Request To Sende——o———— 5 D02
e Put the probe at the pin correzonding to the test S12 ¢——————— — Clear To Send 4 D13}« '
point given in the MAP. S04 4—————— Rcv Line Sign Detect ——————-4 B12
e Compare the probed level with the ‘“signal OK"' lev- U9 — — o —— Select Standby — — ~— —— — — - 803
el in table A", U04 p——————+ Transmit Data & D04 :)
U13 €¢————————+ Receive Data -4 810
Before probing wait two minutes. The pin must be utf ——.—-—-  Transmit Clock —+ —+—- —- —B07
probed for up to 20 seconds to observe a level U110 = — e Receive CIOCK mmm « e« o« o+ o BO8
change {from up - level to down - level or from down - $03 +— ~— —— —  New Syn¢c — —~— —— —— —— 809
ievel to up - level). S02 — e — Data Sig Rate Sel — w— o — — B804
Due to the test timings, a signal may have the same U5 == mm e o & Ringlnd — — — = — — — D12
level for 18 seconds.
Board C2 Board C2
Card Pos XX Card Pos XX
TABLE "A”
Signal Name CE Probe Indication if Signal is OK ¥ L‘&
“Signal OX Level” = = Signa! Checked Line | cca |ElA
e e e e e = = §igNat N0t Checked ‘ Addr. ! card | card
For All Signals A level change must be observed — o -2 = Signal not Used
30 W2 V2
3 u2 v4
Test Control Always down level 32 T2 2
33 R2 S4
K2 ) Q2 P2
Jumnpering a5 N2 P4
® Wrap options see page 0060. 36 M2 L2
® Transmission mode/rate see page 0090. 37 K2 L4
© Copyrignt International Business Machines Corporation 197 ' -
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Signal Flow and Wrap Test
EIA Adapter Interface
EIA Card Wrap Test, Modem Clock
Configuration byte 2 = 10
CCA Test Points ‘A’ Test Points ‘B’ EIAI/F Test Points ‘C’  Test Points ‘D’ (See Table B)
Card Card
‘l’ ‘l’ In | Out Qut | In
without | 505 #———————— Test Control » BOS :) 44> <>
Clock Test Indicate ¢— —— ~— ————D10
U12 p—————— Data Term Ready > BO2 :) Internal External
$13 ¢———————— Data Set Ready —B13 Cable Cable
$10 #——————— Request To Send » D02 Connector Connector Note: For UK PTT Modem P/N 8482856
$12 €—————-—— Clear To Send «D13}e’ )
S04 €¢———————— Rev Line Sign Detect—————————=4B12 External
V0§ — ————~—  Select Standby ~— —— —- — ——-=B03 Board '&‘“”a‘ Tailgate gj‘;'; 482351 Note: Cable Modem
U04 p———————+ Transmit Data » D04 ’:} Connector ble Connector ote: Conn.
| U13 4 ————————+ Receive Data -4B10 v l I
U1l ¢————— — Transmit Clock 4807 (€ &— J04 4 D - Out (D04 D04 ¢— B04 + Transmit Clock — 15 Must
U10 ¢———————— Receive Clack ———4B08 -4——} 04— —— — ¢ D10 —— D10 |e—BI10}———+ Receive Clock — 17 b—— be
§03 ~—— —— =——-  New Syn¢ — —— —— ——— -————B09 — D08 D08 le—808 Signal Ground 7 ”00““"
602 ~—— ——m — —  Data Sig Rate Sel ~-— ~—— —m ——— B04 Board C2 l Shield n
0B —me e~ Ring I = = e e e ————— D12 Socket XX Socket XX ‘L
Board C2 Board C2 +
Card Pos XX = Signal Checked Card Pos XX Frame
—— e —— —— = Signal not Checked Ground
e — = Signal not Used
Table B
| SR Y ¥ ¥ ¥ ¥ ¥ ¥ ¥ 3
Line | S8 | e Line30 |line3t |line32 |Line33 fLine34 JLine35 |Line36 fLine37 qU“e Dilgte
i il Board C2 |Board C2 |{Board C2 |Board C2 |Board C2 |Board C2 {Board C2 |Board C2 Addr.| Socket
30 w2 V2 Socket YG [Socket YQ|Socket YF]Socket YP | Socket YE §Socket YN{Socket YD Socket YM 30)1-06GJ
31 u2 v4 ) ) 31 |2-8D
2 1 2 Transmit Clock — T1806 TiB11 | aicoe | aicn M1D0O& | MIDI1 | J1ECE JIEN 9 l2-a
. - A2 o4 Receive Clock — - U$CO06 uictt | RIDO6 | RIDIT N1EOS | N1E11 | L1AO6 L1AN 5 13-80
Jumpering 38 | a2 | P2 “|3-a
: ihap optngns see page 0060. 35 N2 P4 35 {4-8D
ransmission modes/rates page 0090. 36 M2 L2 3% |]4-GJ
37 K2 L4 37 |5-8D

© Copyright International Business Machines Corporation 1679, 1980, 1981




Signal Flow and Wrap Test
EIA Adapter Interface (continued)

Signal Checking

e Find the failing signal {given in the MAP] in the
chart. . i

e Put the probe at the pin corresponding to the test
point given in the MAP.

s Compare the probed level with the ""signal OK" lev-
el in table ""A"".

Before probing wait 2 minutes.

The pin must be probed for up to 20 seconds to ob-
serve a level change (from up-~level to down-ievel or
from down-level to up-level).

Due to ths test timings, a signal may have the same

leve! for 18 seconds.

TABLE "A”

Signal Name CE Probe Indication if Signa! is OK
**Sig<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>