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Preface

The I1BM 3270 Information Display System consists of
control units, display stations, printers, and optional
feature devices. This manual contains all the information
required to maintain the IBM 3272 Control Unit. The
purpose of this manual is to present maintenance and
repair information rather than theory of operation
information.

This manual is organized into seven sections and an
appendix. Section 1 contains maintenance approach
material. Section 2 contains manual test operating
procedures. Section 3 contains Switch Indicator Unit
(SIV) diagrams that provide procedures to exercise the
control unit offline; these procedures also reference
diagrams in Section 4. Section 4 contains troubleshooting
diagrams. Section 5 contains all power supply mainten-
ance information.

Sections 2, 3, 4, and 5 contain all diagnostic procedures
and repair information necessary to correct a control unit
malfunction. Instructions for installing the control unit
are presented in Section 6. Miscellaneous reference data
is included in Section 7. Appendix A contains SIU
troubleshooting procedures.

Due to the nature of this manual, no index is necessary.
The Contents table will serve the same purpose.

Third Edition {May 1976)

To successfully use this manual to repair |BM 3272
control units, maintenance personnel should have a level
of training equivalent to basic System 1/0 schooling,
Because the control unit attaches to IBM 3277 display

- stations and 1BM 3284, 3286, and 3288 printers, an

understanding of all devices is also helpful.

The titles and form numbers of the device Trouble-
shooting Guides are listed below under ““Companion
Manuals”. These Troubleshooting Guides contain a
glossary of terms that are applicable to display stations
and printers.

Companion Manuals:

3277 Display Station, Models 1

and 2 SY27-2314
3284 Printer, Models 1 and 2; 3286

Printer, Models 1 and 2 SY27-2315
3288 Line Printer, Model 2 SY27-2401

The following publications may also prove useful:
IBM 3270 Component Description GA27-2749
Operators Guide for IBM 3270

Information Display Systems GA27-2742

This is a major revision of and obsoletes SY27-2312-1. The Katakana feature has been added
to this manual, obsoleting SY27-2338. Because of the many minor technical and editorial
changes, revision bars have not been used. This manual supports units up to EC level 741779.

Information in this manual is subject to change from time to time. Any such change will

be reported in subsequent Technical Newsletters.

Text for this manual has been prepared with the IBM SELECTRIC ® Composer.

A form is provided at the back of this publication for reader’s comments. |If the form has
been removed, comments may be addressed to: IBM System Communications Division,

Product Publications, Dept. 521, Neighborhood Road, Kingston, N.Y., 12401

©Copyright International Business Machines Corporation, 1972, 1973, 1976
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Abbreviations

ADR

ADR I
ADR OUT
AFT

AID

ALD

APL

ASM
ATTN

BAC

BFR

BFR ADR VAL
BFR VAL

BO

BOC

BSC

BTAM

C

CE

CE REM
CH

CH REQ
CHAR
CHG
CHG SEQ
CHK
CMD
CMD OUT
CMD REJ
CMD ST
CONN
CPU

CSR

CTL CHK
CTR
CTRL
cu

CUE

DC
DCD
DE

address

address in

address out

after

attention identifier
automated logic diagrams
A Programming Language
assembly

attention

buffer address counter

bu ffer

buffer address valid

buffer valid

bus out

bus out check

binary synchronous communications

Basic Telecommunication Access
Method

capacitor
channel end
channel end remember
channel

channel request
character

change

change sequence
check

command
command out
command reject
command stored
connector
central processing system
cursor

control check
counter

control

control unit
control unit end

device control
diagnostic control data
device end

DEV
DOS
DS
DSBL
bup
DvC

E
EAU
EBCDIC

EC

EM
ENBL
EPO

EQ CHK
ERLY
EUA
E/Wrt

F
FET
FL
FM
FTCH

GND

Hex
Hi
HT

IC

IF

IFS

1GS

IND
INHT
INTF
INV

INV RQD
I/0

10 REG LDD
IRS

device
disk operating system

_ indicator (or lamp)

disable
duplicate
device

edge connector

erase all unprotected

extended binary-coded-decimal
interchange code

engineering change

end of message

enable

emergency power-off

equipment check

early )

erase unprotected to address

erase/write

fuse

field effect transistor
line filter

field mark

fetch

ground

hexadecimal
high ‘
horizontal tab’

insert cursor

interface

interchange field separator
interchange group separator
indicator '
inhibit

interface

intervention

intervention required
input/output

input/output register loaded
interchange record separator

ITB

IUs

K
KB

LDD
LO
LOC .

MDT
MOD
MLPXR

NL
NO OP
NUL

o

oP

OP CHK

OP I

OP OUT ‘
OP/XFR FINISH
0s

PC

PF

POR

PRI

PRI CTR LDD
PT

RA

RD

RD BFR
RD MOD
REF
REG
REJ
REM
REQ

end of intermediate transmission
block :
interchange unit separator

jack -

contactor
keyboard

loaded
low
local

modified data tag
modified
multiplexer

new line
no operation
null

out

operation, operational
operation check
operational in

operational out -
operation transfer finished
operating system

printed circuit

- ‘program function

power on reset
priority

priority counter loaded
program tab

repeat to address
read

read buffer

read modify
reference

register

reject ‘
remember, remote

‘request

REQI

RFT
RQD
RST

SA
SBA
SDR
SEL
SEL O
SEQ

~ SERV

SERV |
SERV OUT
SERV SEQ
SF

siu

SLT

- SM

SOH
SP
SPY
SR

‘STA

STA ERLY
STAI

STA REQ
STD

STX

SUPR
SUPR OUT
S

T
TB
TI/0

“Uc

UEX
UNIT SPY

VAL

WCC

. WR, WRT

XFR

request in
request for test
required

reset

sound alarm

set buffer address
statistical data recording
select

select out

sequence

service

service in

service out

service sequence -
start field v
switch indicator unit
solid logic technology
status modifier

start of heading
start printer

specify

shift register

status

status early

status in

status request

stored

start of text

suppress

suppress out

switch

transformer
terminal board
test input/output

unit check
unit exception
unit specify

valid

write control character
write

transfer
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Section 1. Maintenance Approach

1.1 INTRODUCTION

This manual contains maintenance and installation informa-
tion for the 3272 Model 1 and Model 2 Control Units used
in the 3270 Information Display System. Model 1 has
480-character capacity and Model 2 has 1920-character
capacity. The manual guides the Customer Engineer in
isolating and replacing faulty control unit (CU) circuit
cards and power supply subassemblies (called field replace-
able units, FRU). The FRU maintenance approach is
feasible because functionally packaged logic and densely
packed components are used throughout the CU.

Maintenance begins when the customer gathers as much
information as possible about a problém and reports the
problem to the Customer Engineer. This information is
evaluated to determine the best maintenance approach.
Other symptoms that the Customer Engineer observes are
considered when determining the best approach to the
problem.

The first consideration is to determine that the trouble
is in the CU rather than in another unit of the display
system. The failure is isolated to the control unit or the
controlling CPU system when several devices exhibit
similar failure symptoms. If only one device fails, the
trouble is likely in that device.

1.2 CONTROL UNIT TROUBLE ANALYSIS AIDS

CU maintenance and testing can be performed online using
Online Test (OLT) diagnostic programs and offline using
the Switch/Indicator Unit (SIU) to simulate attachment of
the CU to a channel.

Aids provided in this manual to isolate or correct the
cause of CU failure are: maintenance approach flowchart;
reference data; SIU diagrams; troubleshooting diagrams;

and check and adjustment procedures. Maintenance Program

documentation is also provided in the program package.

1.2.1 Maintenance Approach Flowchart

Diagram 1-100 describes the procedure to be followed when
analyzing a control unit problem.

1.2.2 Symptom Index

Diagram 1-101 provides a list of trouble symptoms and a
specific procedure for each symptom.

1.2.3 Diagnostic Programs

Diagnostic programs perform the following functions:
.1. ldentify suspected failing logic FRUs.

2. Functionally test all units of the 3270 system.

3. Provide test patterns for adjusting display units.

Diagrams 7-128 and 7-129 describe the diagnostic program
routines. :

1.2.4 Manual Test Operating Procedures

Section 2 provides manual test procedures which may be
used to check for improper operation of the control unit or
attached devices.

1.2.5 Switch/Indicator Unit (S1U) Diagrams

The SIU is a portable testing device attached by cables to a
CU in offline mode. It should be checked for proper opera-
tion prior to its use in troubleshooting (refer to paragraph
7.7.3). The SIU allows the Customer Engineer to manually
exercise the CU circuitry. Indicators display normal opera-
tional and error conditions at each step of a command
operation. The SIU diagrams (Section 3) list sequentially
the manual switch settings required to perform each com-
mand and show corresponding indicator status associated
with each switch setting. SIU diagrams are used as

directed by the Maintenance Approach Flowchart (Diagram
1-100}) to preduce a failure. While performing a command,

if the correct indicators are not displayed, the diagram
refers the Customer Engineer to one or more trouble-
shooting diagrams (Section 4). All references (provided in
two columns) must be considered for failure analysis.

1.2.6 Troubleshooting Flowcharts

The Customer Engineer may be referenced to trouble-
shooting flowcharts (Section 4) from the Maintenance
Approach Flowchart (Diagram 1-100) or from the SIU
diagrams (Section 3) to locate a failing logic card.

1.2.7 Power Supply Maintenance

Section 5 provides information to aid in diagnosis and
repair of power supply problems.

1.2.8 Reference Information

Component location drawings, coding charts, and miscella-
neous reference information are provided in Section 7.

1.3 INSTALLATION PROCEDURE

The CU installation procedure is given in Section 6. If a
CU is moved to a new location, the information in Section
6 will aid in packaging and relocation.

1.4 SPECIAL TOOLS

In addition to the Customer Engineer tool kit, the

following equipment is required:

1. Logic Probe, PN 453652, (See Section 7 for a description
of the probe.)

2. Switch/Indicator Unit, PN 2570250. (See Section 7 for
description, use, and checkout procedure for the SIU.)

3. Coax cable, 6 ft, PN 2621412,

4, Switch/Indicator Unit overlays, PN 2621301, 2621408.
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Diag 1-100

e SIU overlay ““3272 MLPXR CTRLS/
LOCAL INTERFACE BUS & TAG”
provides indication necessary
while performing command test
procedures. Status and sense
information (connector A1Y3)
needs to be observed only if
an error is detected in manual
test procedures. ‘3272 MLPXR
CTRLS/IO REG & SHIFT
REG" overlay is used as directed.

e Initial selection is the same
for all commands up to rise of
command out.

o Observe indicators very closely
the first time a command is
executed. Following times do
not require close observation
of indicators except when a
different operation is introduced
or an error occurs.

e Always troubleshoot the first
indication of an error to
prevent following-the effect
rather than the cause.

Note: Press the reset button
once for every device attached
if the 3272 or a device has gone
from power off to power on.

| POWER ON indicator on
1 power control panel.

Y

Refer to Diagram 5-100.

(& Jos

Run card-calling
diagnostic programs.
See Diagram 7-127.

Determined by customer

| description of problem.

control No
unit powered-
up
—— —
Is
problem Yes
one device

only

v

Refer to device

. . ' If problem is not in device, use
Troubleshooting Guide.

substitution to determine if

I problem is bad device adapter

Perform tests in the following order:

. SIU checkout, par. 7.7.3.

I card in the control unit (Diagram
I 7-103) or bad coaxial cable.

Y

. System reset, Diagram 4-100.

. Poll poll, Diagram 4-107. See Note.

. Test I/O command, Diagram 3-101.

. No Op command, Diagram 3-100.

. Basic Erase-write operation (includes select

OO bhWN =

e If failing operation is known, perform test
procedure that will cause a failure. Refer to

the list below or Diagram 1-101.

command and basic read), Diagram 2-100.

Yes

Is ®
system
available to

r

Set ONLINE/OFFLINE.
switch to ONLINE.

Is 1/0
INTF DSBLD
indicator on

Refer to Diagram
4-174.

run diagnostic
programs

Manual
interrupt
problem

Perform short read
test, Diagram 2-113.

Diagram 1-100. Maintenance Approach Flowchart

e |f the failing operation is not known,
perform test procedures in the
following order:

Sense command, Diagram 3-102.
Write control character, Diagram 2-101.
Buffer address check, Diagram 2-102 (480) or Diagram 2-103 (1920).
Insert cursor and erase unprotected to address orders, Diagram 2-103.
Repeat to address order, Diagram 2-108. :
Program tab order, Diagram 2-110.
New line and end message orders (printer), Diagram 2-111.
Duplicate and field mark orders, Diagram 2-112.
9. Short read, (includes manual interrupt checkout), Diagram 3-110.
10. Test request, Diagram 3-109.
11.  Initial poll polt invalid request, Diagram 2-116.
12. Device end generation, Diagram 2-117.
13. Check voltages, Diagram 5-104.
14. Status stack and CU busy, Diagram 2-119,
15. Diagnostic write and diagnostic read, Diagram 3-111.
16. Halt 1/0O, Diagrahn 2-118.
17. Status Reg Clear and Bus Out Check, Diagram 2-115.

PN DALON S

Is
No

12

problem
detected

Yes

Is
problem

No

Y

Analyze customer program that
failed, to determine if there is a
program error or if the failure can
be produced with a manual test
procedure. Refer to list of thirteen
test procedures in this diagram.

isolated to
one card

Replace card.

Has
problem been

No

Y

Isolate problem by card
substitution while exercising
failing function with a
diagnostic program or a manual
test procedure. Refer to list of
thirteen test procedures in this
diagram.

corrected

e

|

Analyze error message to
determine failing function

and attempt to produce failure
using manual test procedure.
Refer to list of thirteen test
procedures in this diagram.




Description of Problem

Action

e Status/Sense errors, analyze Diagrams 7-108 through
7-112,

e Not able to select CU {condition code 3).
o CU always busy.
@ Device always busy.

® CU “hangs” channel - causes red light, “*hard” error
condition. (Machine Check).

o Manual interrupts fail (keyboard, light pen, ID card
reader).

o No data written to device (Write or Erase/Write
command).

e Incorrect data written to device (Write or Erase/Write
Command).

e No data read from device (Read or Read Modified
command).

e Incorrect data read from device {Read or Read
Modified command).

e Audible alarm failure - all displays (WCC).

e Keyboard fails to restore even though “Restore
Keyboard"” bit set in WCC.

® Printer fails to print, all printers (WCC).

e Printer format not executed properly (WCC).

e Reset Modified Data Tag not executed (WCC).

e Keyboard fails to lock during command execution, all

displays.
o REQ | failed to rise (Write or Erase/Write command).

® Command fails online but operates correctly from SIU.

Refer to Diagrams 4-108 through 4-115.

Perform initial selection on SIU diagram for appropriate
channel, any command (Section 3).

Perform initial selection on SIU diagram for appropriate
channel, any command (Section 3).

Perform initial selection on SIU diagram for appropriate
channel, any command (Section 3).

Perform SIU procedure for failing command (Section 3).
Activate manual input and refer to Diagram 4-166.

Perform SIU procedure for failing command (Section 3).
Perform SIU procedure for failing command (Section 3).
Perform SIU procedure for failing command (Section 3).
Perform SIU procedure for failing command (Section 3).

Perform Erase/Write command with audible alarm bit in
WCC. Refer to Diagram 4-147.

Perform Erase/Write command with restore keyboard bit
in WCC. Refer to Diagram 4-147.

Perform Erase/Write command with start print bit in WCC.
Refer to Diagram 4-147.

Perform Erase/Write command with printer format bits in
WCC. Refer to Diagram 4-147.

Perform Erase/Write command with MDT bit in WCC.
Refer to Diagram 4-147.

Replace A1P2 2222 Pri Ctr.

Replace *A1V2, A1Q2, A1U2, A1R2.

Possible failing cards: *A1S2, *A1T2, A1U2, *A1V2,
A1Q2, A1R2.

Diagram 1-101. Symptom Index

Diag 1-101

* Jumpered card. See old card
or Diagram 6-101 for jumpering.
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Section 2. Manual Test Operating Procedures

The following procedures (Diagrams 2-100 through 2-118)
check out CU functions. Use the SIU to simulate channel
operation and to indicate CU functions. When loading
data (Erase/Write and Write commands), use the data
streams specified for WCC and data.

Begin troubleshooting at the first indication of a
problem; the SIU diagram indicates the flowchart to
follow. If the command is executed correctly but an error
occurs in the data stream, begin troubleshooting on Diagram
4-169.

If possible, verify the results on a display screen or a
printer. (For these tests, the printout should look like the
display except that no cursor is printed.) When neither
device is accessible, the contents of the CU buffer may be

determined as follows: (1) Perform a Select command
(Diagram 3-103) and, if correct, {2) perform a Read Buffer
command (Diagram 3-105).

Notes:

1. Unless otherwise instructed, the Select command need

be performed only before the first Read Buffer command.

2. The letter P preceding a character (such as C6) that is
loaded in an Erase or Erase/Write command indicates
that the BUS OUT P switch must be set to maintain odd
parity. The P is also shown in messages read by a Read
Buffer or Read Modified command to indicate correct
parity generated by the Control Unit.
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Diag 2-100 (Sh 1)

e Purpose: Check CU ability to erase the entire buffer contents and transfer the cleared buffer to a device.

e Instructions: Perform an Erase/Write command (Diagram 3-104) to load the following data:
P 5C WCC (sound alarm; start printer)

Terminate command with channel-stop sequence.* The display screen should appear as shown:

Position 0 5 10 15 20 25 30 35 39

Row 1

12

If a device is not accessible, a Read Buffer command may be performed to check that the message was written
correctly. The following message should be read:

P 60 Display AID (P E8 for printer)
40
40 } Cursor Address 00

P 00 Null

P 00 Null

P 00 Null

Note: It is not necessary to read out any more nulls to verify accuracy of remaining buffer contents.

Terminate command with channel-stop sequence.*

o Purpose: 1. Check ability to set and transfer all data bits in the CU buffer. a. EBCDIC - The quotation mark
character (") is used for this purpose because it comprises all data bits. b. Katakana Feature - The equal

sign (=) and Kana character { P) are used because they provide testing of all data bits.
2. Select command checks device-to-CU buffer transfer.
3. Read Buffer command checks read capability.
4

Read Modified command checks correct transfer (to the chaniel} of an unformatted (no attribute

characters) buffer. (All null characters are suppressed.)

o Instructions: Perform an Erase/Write command (Diagram 3-104) to load the following data:
EBCDIC
P 7E WCC (sound alarm; start printer; 80-char line; restore keyboard)
(5) 7F’s | (5)

Diagram 2-100. Basic Erase/Write Operations (Includes Select Command and Basic
Read) Test Procedure (Sheet 1 of 2)

Katakana Feature

P 7E WCC (sound alarm; start printer; 80-char line; restore keyboard)
(3) (P} 7E (3)=
(3) (P) 81 (3) »

Terminate command with channel-stop sequence.* The display screen should appear as shown:

EBCDIC
Position 0 5 10 15 20 25 30 35 39

Row 1

Katakana Feature
Position 0 5 10 15 20 25 30 35 - 39

Perform a Select command (Diagram 3-103) if not previously done.

Perform a Read Buffer command (Diagram 3-105). The following message should be read:

EBCDIC Katakana Feature

P 60 Display AID (P E8 for Printer) P 60 Display AID (P E8 for printer)
40 40
40 } Cursor address 00 40 Cursor address 00
(5) 7F's | (5) " (quotation mark) (3) (P) 7E | (3) = {equal sign)

P 00 null (3)(P)81](3)?

P 00 null 00 null

00 null

Terminate command with channel-stop sequence.*

Perform a Read Modified command (Diagram 3-107). The following message should be read:

EBCDIC Katakana Feature
P 60 Display AID (P E8 for printer) P 60 Display AID (P E8 for printer)
40 40
40 Cursor address 00 40 } Cursor address 00
(5) 7F's (5) ”* (quotation mark) (3) (P) 7E | (3) = (equal sign)
(3) (P) 81 |(3)7

Terminate command with CU=stop sequence.™*

e Purpose: 1. Erase/Write command checks ability of CU to transfer all-zero characters (nulls) to device buffer.

2. Read Modified command checks CU ability to suppress nulls in an unformatted buffer.

® Instructions: Perform an Erase/Write command (Diagram 3-104) to load the following data:
P 5C WCC (sound alarm; start printer)
(5) P 00's {5) Nulls



Terminate command with channel-stop sequence.* The display screen should appear as shown:

Position O 5 10 15 20 25 30 35 39

Row 1

12

Perform a Read Modified command (Diagram 3-107). The following message should be read:

P 60 Display AID (P E8 for printer)
40
40 } Cursor address 00

Terminate command with CU-stop sequence.™*

*Channel-stop sequence: **CU-stop sequence
1. Raise and drop CMD OUT. 1. Raise SERV OUT (last character).
2. Drop SEL OUT. 2. Drop SERV OUT.
3. Raise and drop SERV OUT. 3. Drop SEL OUT.
4. Raise SERV OUT.
5. Drop SERV OUT.

Diagram 2-100. Basic Erase/Write Operations (Includes Select Command
and Basic Read) Test Procedure (Sheet 2 of 2)

Diag 2-100 (Sh 2)



Diag 2-101 (Sh 1)

o Purpose: 1. WCC checkout for a display station: sound alarm, reset keyboard, and reset MDT bit.
2. WCC checkout for a printer: start printer, and 40-character line format.

3. Check SF (start field) order.

4. Check Read Modified and EAU commands.

5

Set up fields by means of attribute characters (both with and without MDT bit set).

o Instructions: Perform an Erase/Write command (Diagram 3-104) to load the following data:

P 5C WCC (sound alarm, start printer)

Note: Watch P 1D SF order
multiplexer { C1 Attribute (unprotected; MDT)
indicators F4 4
carefully as F4 4
order and \ { P 1D SF order
attribute P 60 Attribute (protected)
are entered. F8 8

F8 8

Terminate command with channel-stop sequence.* The display screen should appear as follows:

Position 0 5 10 . 156 20 25 30 35 39

Row 1

12

If no device is accessible, verify the CU buffer contents by performing a Read Buffer command.
The following message should be read:

P 60 Display AID (P ES8 for printer)
:8 } Cursor address 00
P 1D SF
C1 AttributeJr
Fa4 4
F4 4
P D - SF
P 60 Attribute’
F8 8
F8 8

Terminate command with channel-stop sequence.*

Diagram 2-101. Write Control Character, Read Modified, Erase Unprotected to Address,
Erase/Write, and Write Operation Test Procedure (Sheet 1 of 2)

24

Perform a Reéd Modified command (Diagram 3-107); The following message should be read:

P60 . Display AID (P E8 for printer)
40 .
40} Cursor address 00
; P11 SBA
Note: Only " 40 :
this field, with C1 } Address 01
MDT bitset, { Fa a4
is read back. F4 4

Terminate command with CU-stop sequence.™*

Perform a Write command (Diagram 3-106) to reset the MDT bit. Load the following:
P 43 WCC (reset MDT; restore keyboard)

Terminate command with channel-stop sequence.®

Perform a Read Buffer command (Diagram 3-105) at this time only if observation of a device is
not possible or if there is a problem with the Read Modified command. (If there is a Read
Modified command problem, make certain that the Read Buffer command is O.K. before
troubleshooting Read Modified. If there is also a problem with Read Buffer, troubleshoot
Read Buffer first. '

If a Read Buffer command must be performed, the foliowing message should be read:

P 60 Display AID (P ES8 for printer)
:g } Cursor address 00
P 1D SF
40 Attribute (unprotected)
F4 4
Fa4 4
P D SF _
P 60 Attribute (protected)
F8 8
F8 8

Terminate command with channel-stop sequence.*

Perform a Read Modified command. The following message should be read:

P 60 - Display AID (P E8 for printer)
40
40 } Cursor address 00

Terminate command with CU-stop sequence.**

Note: No data is read because no MDT bit is set.



Perform an EAU (Erase All Unprotected) command (Diagram 3-108) to clear unprotected fields.
The display screen should appear as follows:

Position 0 5 10 15 20 24 25 30 35

Row 1

12

Perform a Read Buffer command only if a device is not accessible for inspection. The message
should be as follows:

P 60 Display AID (P E8 for printer)
28} Cursor address 00
P 1D SF
40 Attribute (unprotected)
00 Null
00 Null
P 1D SF
P 60 Attribute (protected)
F8 8
F8 8

Terminate command with channel-stop sequence.”

*Channel-stop sequence: **CU-stop sequence:
1. Raise and drop CMD OUT. 1. Raise SERV OUT (last character).
2. Drop SEL OUT. 2. Drop SERV OUT.
3. Raise and drop SERV OUT. 3. Drop SEL OUT.
4. Raise SERV OUT.
5. Drop SERV OUT.

T If MDT bit (bit 7 of attribute character) is lost or is in the wrong location and no noticeable
failures are found in command execution, replace ATH2 (2220, Seq 2, 3, 7 card).

Diagram 2-101. Write Control Character, Read Modified, Erase Unprotected to Address,
Erase/Write, and Write Operation Test Procedure (Sheet 2 of 2)

Diag 2-101 (Sh 2)



@ Purpose: Check out all address bits of a 480-character CU.

@ Instructions: Perform an Erase/Write command (Diagram 3-104) to enter data at specific addresses. Load in the
following:

P 5C WCC (sound alarm; start printer, 40-character line)
P D SF order
C1 Attribute {(unprotected; MDT)
c1 A , .
c2 B
P 1 SBA order
40 } Address 40
P E8
P 1D SF order
C1 Attribute (unprotected; MDT)
Cc3 C
P 1 SBA order
g’é } Address 478
P 1D SF order
C1 Attribute (unprotected; MDT)
C4 D

Terminate command with channel-stop sequence.* The display screen should appear as follows:

Position 0 5 10 15 20 25 30 35 39

Attribute character locations:
Address Row Position

0 1 0
40 2 0
478 12 38

If the display station has a keyboard, the addresses may be quickly verified as follows:
1. Press BSKP once. Cursor moves under “D"’.

2. Press ADVANCE key twice. Cursor moves under “A".

3. Press DOWN key once. Cursor moves under ““C".

Diagram 2-102. Buffer Address Check, Model 1 (480-Character Device) Test Procedure

Diag 2-102

If a display station with a keyboard is not accessible, perform a Read Modified command (Diagram 3-107). The
following message should be read:

P 60 Display AID (P E8 for printer)
40
40} Cursor address 00
P 1 . SBA
40
c1 } Address 01
C1 A
C2 B
P 1 SBA
;g} Address 41-= Addresses of first character of altered fields.
P C3 Cc
P 11 SBA
Cc7
p 5F } Address 479
Cc4 D

Terminate command with CU-stop sequence.”*

*Channel-stop sequence:
1. Raise and drop CMD OUT.
2. Drop SEL OUT.
3. Raise and drop SERV OUT.

**CU-stop sequence:
1. Raise SERV OUT (last character).
2. Drop SERV OUT.
3. Drop SEL OUT.
4. Raise SERV OUT.
5. Drop SERV OUT.

Troubleshooting Hints:

1. A problem that occurs during SBA order execution should cause a branch from Diagram 3-104 to Diagram
4-150 or 4-151 for troubleshooting. '

2. If SBA appears to function correctly at SIU, but data is stored in the wrong locations, begin troubleshooting
with Diagram 4-152, _

3. If error occurs on SBA data stream above and SBA data stream in Diagram 2-105 is correct, replace A1D2.
(9034; BFR CTRLS)

Note: Observe MLPXR CTRL indicators very closely during SBA order execution.
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Diag 2-103 (Sh 1) 2-8

e Purpose: Check out all address bits of a 1920-character CU. Terminate command with channel-stop sequence.” The display screen should appear as follows:

Note: If this operation is tried on a 480-device, OP CHK sense bit will be set.

e Instructions: Perform an Erase/Write command (Diagram 3-104) to enter data at specific addresses. Load in the Position 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 B9
‘following: ' ) '
P 7E WCC (sound alarm; restore keyboard; start printer; 80-character line)
P 11 SBA order
33} Address 00
P 1D SF order
c1 Attribute (unprotected; MDT)
F1 1
P 11 SBA order
58 } Address 1760
60 _
1D SF order
c1 Attribute (unprotected; MDT)
: F2 2
P. 1N SBA order
:: ig } ~ Address 1840
P D ~ SF order
C1 Attribute (unprotected; MDT)
F3 3
P 1N SBA order :
50} Address 1918 . Attribute character locations:
P E ‘ ‘ Address Row Position
P 1D SF order : 0 1 0
C1 Attribute (unprotected; MDT) 1760 23 0
F4 4 e T 1840 24 0
K 1918 24 79

Diagram 2-103. Buffer Address Check, Model 2 (1920-Character Device)
Test Procedure (Sheet 1 of 2)



If the display station has a keyboard, the addresses may be quickly verified as follows: *Channel-stop sequence:

1. Press BKSP key once. Cursor moves under ‘4", 1. Raise and drop CMD OUT.
2. Press ADVANCE key twice. Cursor moves under 1", 2. Drop SEL OUT.
3. Press UP key once. Cursor moves under ‘3", 3. Raise and drop SERV OUT.

4. Press UP key once again. Cursor moves under “2".

**CU-stop sequence:

If a display station with a keyboard is not accessible, perform a Read Modified command (Diagram 3-107). The 1. Raise SERV OUT (last character).
following message should be read: 2. Drop SERV OUT.
P 60 Display AID (P E8 for printer) 3. Drop SEL OUT.
40 } Cursor address 00 4. Raise SERV OUT.
40 5. Drop SERV OUT.
P 11 SBA
40
c1 } Address 01 Troubleshooting Hints:
F1 1 1. A problem that occurs during SBA order execution should cause a branch from Diagram 3-104 to
P 1 SBA Diagram 4-150 or 4-151 for troubleshooting.
2?} Address 1761 2. If.SBA.appears to function correctly at SIU, but data is stored in wrong locations, begin troubleshooting
Addresses of first character with Diagram 4-133.
F2 2 of altered fields 3. if error occurs on SBA data stream above and SBA data stream in Diagram 2-105 is correct, replace A1D2.
P 11 SBA )
P 5C - .
F1 Address 1841 Note: Observe MLPXR CTRL indicators very closely during SBA order execution.
P F3 3
P 1 SBA
5D
7F} Address 1919
F4 4

Terminate command with CU-stop sequence.™*

Diagram 2-103. Buffer Address Check, Mode! 2 (1920-Character Device)
Test Procedure (Sheet 2 of 2)

Diag 2-103 (Sh 2)



Diag 2-104

) Purpo#e: Check IC (Insert Cursor) and EUA (Erase Unprotected to Address) orders.

e Instructions: If this test is performed with a 480-character device, set up the display by performing the test in
Diagram 2-102. Do not reset the CU once the display is set up correctly.

If this test is performed with a 1920-character display, set up the display by performing the test in Diagram 2-103.
Do not reset the CU once the display is set up correctly.

Perform a Write command to enter the following:

Note: If you have a problem with data, refer to Diagram 4-169. If you have a problem with an order, refer to
Diagram 4-151 or 4-152.

P 5C WCC
P 11 SBA order
p ;8 } Address 16
P 1D SF order
61 Attribute (protected; MDT)
P D7 P
P D7 P
13 IC order
P D7 P
P D7 P
P 12 EUA order
480-character ——>{ c7 } Address 479
. P F5
device
or
5D
1920-character ———»{ 7E } Address 1919
device

Terminate command with channel-stop sequence.*

The display should be as follows:

Position 0 5 10 156 20 25 30 35 39

Row 1

Cursor is moved
to address 19
by IC order.

12

Diagram 2-104. Insert Cursor and Erase Unprotected to Address Order Test Procedure

480-character device

2-10

Attribute character locations:
Address Row Position

0 1 0
16 1 16
40 2 0

478 12 38

Position 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 79

Row 1

5
10
15
20
24
Attribute character locations: c . J
Address  Row Position ursor s move
to address 19
0 ! 0 by IC order.
1920-character device 16 1 16
1760 23 0
1840 24 0
1918 24 78

*Channel-stop sequence:
1. Raise and drop CMD OUT.
2. Drop SEL OUT.
3. Raise and drop SERV OUT.



® Purpose: To load data starting at address immediately following the SBA character. If a display is not accessible, a Read Buffer command (Diagram 3-105) may be performed to read the CU buffer

contents. The following message should be read.

P 60 Display AID (P E8 for printer) (68) 00's (68) Nulls
Perform a Write command (Diagram 3-106) to load the following data: 40 (2) 50's (2) &
P CO wce P 1 SBA order 40 Cursor Address 00
P M SBA order ct } Address 80 (6)00  (6) Null
40 } Address 07 P 50 (5) C7's  (5) G's
Cc7 (2) P50's &

(5) C7's (5) G’s Terminate command with channel-stop sequence® or simply drop OP OUT to issue a system reset. If the order fails,

refer to Diagram 4-151 or 4-152.
Terminate command with channel-stop sequence.® If address 06 is loaded, the display screen should appear as shown:

*Channel-stop sequence:

1. Raise and drop CMD OUT.
Position 0 5 10 15 20 25 30 35 39 2. Drop SEL OUT.

3. Raise and drop SERV OUT.

Row 1
2 Notes: .
3 3 1. All orders should be addressed to a display station unless otherwise specified.
: 2. The letter P’ preceding a message character (such as CO) is shown to remind you to flip up the BUS QUT P
/ . switch to generate odd parity when entering these characters. Parity is also indicated in like manner on the
Row 2 Read Buffer command. However, in this case, it is generated by the CU.
on 1920 3. Observe MPLXR CTRLS indicators very closely during SBA order execution.
character
device.
12

Diagram 2-105. Set Buffer Address (SBA) Test Procedure

Diag 2-105 2-11



Diag 2-106

o Purpose: Specifies the next character as an attribute character.

e Instruction: Perform an Erase/Write command (Diagram 3-104) to load the following data:

P co wcC
C1 A
C1 A
P 1D SF order
40 Attribute (defines an unprotected field)

Terminate command with channel-stop sequence.* The display screen should appear as shown:

Position 0 5 . 10 15 20 25 30 35 39

Row 1

12

Depress TAB key on display keyboard. Cursor should move to address 03 (position immediately following

attribute character) as shown below:

Position 0 5 10 15 20 25 30 35 .39

Row 1

12

Diagram 2-106. Start Field (SF) Test Procedure

If a display is not accessible, a Read Buffer command (Diagram 3-105) may be performed following the setup

procedure. The following message should be read:

P 60 Display AID (P ES8 for printer)
38 } Cursor Address 00
C1 A
C1 A
P 1D SF order
40 Attribute

Terminate command with channel-stop sequence™ or simply drop OP OUT to issue a system reset.

If order fails, refer to Diagram 4-151.

*Channel-stop sequence:
1. Raise and drop CMD OUT.
2. Drop SEL OUT.
3. Raise and drop SERV OUT.
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e Purpose: To change the cursor address, and thus to re-position the cursor on the display screen. Because the CU
buffer address is not advanced when the IC order is loaded, the next byte is stored at the cursor address.

e Instructions: At keyboard—Move cursor to address 00 (Top leftmost position of display screen).
or
At switch/indicator unit — Perform an Erase/Write command (Diagram 3-104) and load a WCC (CO0) only. Use

channel-stop sequence™ to end Erase/Write command. This procedure clears CU buffer {(and display screen) and
positions cursor at address 00.

Position 0 5 10 15 20 25 30 35 39

Row 1

12

Perform an Erase/Write command (Diagraym 3-104) to load the following data:

P Cco WCC
c1 A Notes:
13 IC ord :
5 K or e"\. 1. This procedure also checks that only one

cursor can remain stored.

13 IC ordere— )
c1 A or 2. 1f data check (DC) is set when IC order is
13 Ic order/ entered, replace A1F2.

(3} C2's (3)B's

Diagram 2-107. Insert Cursor (IC) Test Procedure

Diag 2-107

Terminate command with channel-stop sequence, * Display screen should appear as shown.

Position 0 5 10 15 20 25 30 35 39

12

If a display is not accessible, a Read Buffer command (Diagram 3-105) may be performed to read the CU buffer
contents. The following message should be read:

P 60 Display AID (P E8 for printer)
40
p c 3} Cursor Address 03

(3)C1's  (3)A’'s
(3)C2's (3)B’s

If the order fails, refer to Diagram 4-151.

Note: If a Write command is performed at this time, the starting address will be address 03. That is, the first data
character will be stored at address 03 of the CU buffer.

*Channel-stop sequence:
1. Raise and drop CMD OUT.
2. Drop SEL OUT.
3. Raise and drop SERV OUT.
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Diag 2-108

e Purpose: To load a single character repeatedly, starting at the current CU buffer address and continuing to, but not
including, the address specified in the order sequence. The cursor is not affected.

e Instructions: Perform an Erase/Write command (Diagram 3-104) to load the following data:

P co WCC

P 3C RA order
40
4 A} Address 10
C1 A

. . Terminate command with channel-stop sequence.* A’s should be displayed in the first 10 positions of the screen as
shown:

Position 0 5 10 15 20 25 30 35 39

GEVRE AAAAAAAAAA

12

Diagram 2-108. Repeat to Address (RA) Test Procedure

214

If a display is not accessible, a Read Buffer command (Diagram 3-105) may be performed to read the CU buffer
contents. The following message should be read:

P 60 Display AID (P E8 for printer)
40
40 Cursor Address 00

(10) C1's  (10) A's
Terminate command with channel-stop sequence® or simply drop OP OUT to issue a system reset.
If order fails, refer to Diagram 4-151.
*Channel-stop sequence:
1. Raise and drop CMD OUT.

2. Drop SEL OUT.
3. Raise and drop SERV OUT.



e Purpose: To delete all unprotected-field characters beginning with the character at the current address to, but not
including, the character at the address specified in the order sequence. If the address specified in the order sequence
equals the current address, wraparound occurs, and all unprotected characters are deleted. The attribute characters
defining the unprotected fields are not deleted.

e Instructions: Perform an Erase/Write command (Diagram 3-104) and load the following data:

P Co WCC

P 1D SF order
40 Attribute (defines an unprotected field)
(6) C1's (6) A’s

P 1D SF order

P 60 Attribute (defines an protected field)
(6) C2's (6)B's

P 1D SF order
40 Attribute (defines an unprotected field)

(6) PC3's (6)C’s

Terminate command with channel-stop sequence.* The display screen should appear as shown:

Position 0 5 10 15 20 25 30 35 39

Row 1

12

Perform a Write command (Diagram 3-106) to load the following data:

P Co WCC

P 12 EUA order
40

p D2 } Address 18

Diagram 2-109. Erase Unprotected to Address (EUA) Test Procedure

Diag 2-109

Terminate command with channel-stop sequence.* The display should appear as shown:

Position 0 5 10 15 20 25 30 35 39

If a display is not accessible, a Read Buffer command (Diagram 3-105) may be performed to read the CU buffer contents.
The following message should be read:

P 60 Display AID (P E8 for printer)
jg } Cursor Address 0
P 1D SF
40 Attribute
00 (6) Nulls
P 1D SF
P 60 Attribute
(6) C2's (6)B’s
P 1D SF
40 Attribute
00 (3) Nulls

(3PC3's (3)C’s

Terminate command with channel-stop sequence® or simply drop OP OUT to issue a system reset.
If order fails, refer to Diagram 4-151.

*Channel-stop sequence:
1. Raise and drop CMD OUT.
2. Drop SEL OUT.
3. Raise and drop SERV OUT.



Diag 2-110 (Sh 1) 2-16

e Purpose: To advance the CU buffer address to that of the character position immediately following the next If there is no apparent failure during command execution but display is not correct, replace A1F2.
attribute character that defines an unprotected field. The cursor is not affected and no wraparound occurs. The '
search begins at the current buffer address. The final result depends on one of three conditions: Perform a Write command (Diagram 3-106) to load the following data:
1. When PT immediately follows a data character within an unprotected field, all remaining characters within P co wCC
that field are replaced by nulls. P 05 PT order
2. When PT immediately follows a WCC or an order sequence, no nulls are inserted. P D1 J
3. When the current buffer address contains an attribute character that defines an unprotected field, the CU P D1 J
buffer address 1 simply advanced one character location. P 05 PT order
P D2 K
e Instructions: Perform an Erase/Write command (Diagram 3-104) to load the following data: P D2 K
P co wcCcC
P 1D SF order ‘ Terminate command with channel-stop sequence.* The display screen should appear as shown:
40 Attribute (defines an unprotected field)
P 3C RA order
40} Address 11
P 4B Position O 5 10 15 20 25 30 35 39
C1 A
P 1D SF order .
P 60 Attribute (defines a protected field) Row 1 _ BBBBBBBEBBB KKCCCCCCCC
P 3C RA order
g%} Address 22
C2 B
P 1D SF order
40 Attribute (defines an unprotected field)
P 3C RA order
2(1)} Address 33
P C3 C

Terminate command with channel-stop sequence.* The display screen should appear as shown: 12

Position 0 5 10 15 20 25 30 35 39

Note: First PT stops at address 01 because

4 unprotected attribute is at starting address
R AAAAAAAAAA BBBBBBBBBB CCCCCCCCCC (condition 3). Second PT stops at address

23 after inserting nulls after data characters
JJ in unprotected field.

If there is no apparent failure during command execution but display is not correct, replace A1F2.

12

Diagram 2-110. Program Tab (PT) Test Procedure (Sheet 1 of 3)



If a display is not accessible, a Read Buffer command (Diagram 3-105) may be performed to read the CU buffer

contents. The following message should be read:

Terminate command with channel-stop sequence® or simply drop SEL OUT to issue a system reset.

P

o

60

40}

40

1D

40

D1

D1

(8) 00's
1D

60

(10) C2's
1D

40

D2

D2

Display AID (P E8 for printer)
Cursor Address 00

SF
Attribute
J

J

(8) Nulls
SF
Attribute
(10) B's
SF
Attribute
K

K

(8) PC3's (8)C’s

If order fails, refer to Diagram 4-151.

Perform an Erase/Write command (Diagram 3-104) to load the following data:

P
P

P

P

co
3C

40 }
48

Cc1
1D
40

3C
40 }
D6f -
c2

1D

40

3C
40}
61

C3

WCC
RA order

Address 11

A

SF order

Attribute (defines an unprotected field)
RA order

Address 22

B

SF order

Attribute (defines an unprotected field)
RA order

Address 33
C

Diagram 2-110. Program Tab (PT) Test Procedure (Sheet 2 of 3)

Diag 2-110 (Sh 2)

Terminate command with channel-stop sequence.* The display screen should appear as shown:

Position O 5

Row 1

12

I there is no apparent failure during command execution but display is not correct, replace A1F2,

Perform a Write command (Diagram 3-106) to load the following data:

P

T v U T

-

co
05
C6
C6
1

40
50
05
c8
c8

10

j

15 20 25

\

wcCC

PT order
F

F

SBA order

Address 16

PT order
H
H

217



Diag 2-110 (Sh 3) 2-18

Terminate command with channel-stop sequence.* The display screen should appear as shown: ' If a display is not accessible, a Read Buffer command (Diagram 3-105) may be performed to read the CU buffer
contents. The following message should be read:
P 60 Display AID (P E8 for printer)
Position 0 5 10 15 20 25 30 3 39 2‘3 Cursor Address 00
(11} PC1's (11) A's
Row 1 AAAAAAAAAAA FFBBBBBBBB HHCCCCCCCC . P 1D SF
40 Attribute
P Ccé6 F
P Cé F
- {8) C2's (8) B's
P 1D SF
40 Attribute
c8 H
c8 H

(8)PC3's (8)C's
Terminate command with channel-stop sequence® or simply drop SEL OUT to issue a system reset.

12 If order fails, refer to Diagram 4-151.

*Channel-stop sequence:
1. Raise and drop CMD OUT.
2. Drop SEL OUT.
3. Raise and drop SERV QUT.

Note: First PT immediately follows WCC so no nulls
are inserted in place of A’s. Second PT immediately
follows SBA order sequence so no nulls are inserted in
place of B’s (address 16 through 21).

If there is no apparent failure during command execution but display is not correct, replace A1F2,

Diagram 2-110. Program Tab (PT) Test Procedure (Sheet 3 of 3)



o Purpose of NL Order: When included in the data stream addressed to a printer, the NL order initiates a carrier If neither a printer nor a display is accessible, a Read Buffer Command (Diagram 3-105) may be performed to read

return/line feed (CR/LF) operation by the printer. That is, the platen is advanced one line and the print the CU buffer contents. The following message should be read:
mechanism is returned to the first print position of the new line. If this order is included in the data stream P 60 Display AID (P E8 for printer)
addressed to a display, the NL order is displayed as the number 5 (blank, 6 for Katakana Feature), but does 40
not cause any action within the CU or the display; it is stored in the CU buffer as the number 5 (blank, 5 for 40} Cursor Address 00
Katakana Feature). (3) C1's  (3) A’s
® Purpose of EM Order: This order must be included at the end of a message addressed to a printer to notify the 15 . NL ,
printer when to stop printing. If the EM order is not included at the end of the printer message, the printer will (3) C2's  (3) B's
print out the contents of the complete printer buffer (either 480 or 1920 characters). If this order is included in 19 EM
the data stream addressed to a display, the EM order is displayed as the number 9 (blank, 9 for Katakana Feature), . . . .
but does not cause any action in the CU or display; it is stored in the CU buffer as the number 9 (blank, 9 for If orders fail, refer to Printer Troubleshooting Guide.

Katakana Feature).

Terminate command with channel-stop sequence® or simply drop OP QUT to issue a system reset.
The following procedure tests both orders simultaneously.

o Instructions: Perform an Erase/Write command (Diagram 3-104) to load the following data: *Channel-stop sequence:

P 48 WCC (Start print) 1. Raise and drop CMD OUT.
{3)C1's  (3)A's 2. Drop SEL OUT.
15 NL order 3. Raise and drop SERV OUT.
(3)C2's (3)B’s
19 EM order

Terminate command with channel-stop sequence.”
If the command is addressed to a printer, the message will be printed as shown:

AAA
BBB
If the command is addressed to a display, the message will be displayed as shown:
EBCDIC
Position 0 5 10 15 20 25 30 35 39

ORI AAASBBBY

Katakana Feature

Position 0 5 10 15 20 25 30 35 39

VRN AAA 5BBB 9

Diagram 2-111. New Line (NL) and End of Message (EM) Test Procedure

Diag 2-111 2-19



Diag 2-112

® Purpose of DUP order: To inform the program that the DUP key was depressed by the display operator. Its
actual function is determined by the program. The DUP order is displayed as an asterisk. It is stored in the
CU buffer. It does not cause any action in the CU, but it does cause the cursor in the display buffer to tab to
the following field.

@ Purpose of FM order: To inform the program that the FM key was depressed by the display operator. It
indicates the end of a field to the program. The FM order is displayed as a semi-colon (;). It is stored in the CU
buffer, but does not cause any action in the CU.

The following procedure tests both orders simultaneously.

@ Instructions: At keyboard —
Key in (3) A's. ‘ ,
Depress DUP key. This causes the cursor to tab to the following field. If the buffer is unformatted, the cursor
will stop in address 00.
Key in (3) B's.
Depress FM key.

The display screen should appear as shown:

Position 0 5 10 15 20 25 30 35 39

Diagram 2-112. Duplicate (DUP) and Field Mark (FM) Test Procedure

Perform a Read Buffer command (Diagram 3-105) to read the CU buffer contents. The following message should be
read:

P 60 Display AID (P E8 for printer)
40
cs Cursor Address 08
(3)C2's (3)B’s

P 1E ;

Terminate command with channel-stop sequence® or simply drop OP OUT to issue a system reset.

If orders fail, refer to Display Troubleshooting Guide.

*Channel-stop sequence:
1. Raise and drop CMD QUT.
2. Drop SEL QUT.
3. Raise and drop SERV OQUT.
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e Purpose: To permit the display operator to communicate with the program without sending modified data
characters. This action is initiated when the display operator depresses one of the following keys: PA 1,PA 2,
PA 3, CLEAR, or CANCEL. If the program responds with the Read Modified command, only the unique AID
character, to identify the key, is sent to the program. No cursor address characters nor modified data characters
are sent.

e Instructions: Depress PA 1 key on display keyboard. Using switch/indicator unit, address the display and
perform a Read Modified command (Diagram 3-107). The AID character defining the PA 1 key is the only
character in the message. Repeat a separate test for PA 2, PA 3, CLEAR, and CANCEL keys. Note that all
keys listed may not be present on keyboard. S

Terminate command with channel-stop sequence.*

Key Depressed At Display AID Character (Hex)
PA 1 6C
PA 2 6E
PA 3 6B
CANCEL 6E

CLEAR 6D

If failure occurs, execute a Short Read command (Diagram 3-110).

*Channel-stop sequence:
1. Raise CMD OUT.
2. Drop SEL. OUT.
3. Raise and drop SERV OUT.

Diagram 2-113. Short Read Test Procedure

Diag 2-113 - e DA | e e e ' 221



Diag 2114 | | C222

e Purpose: To provide the display operator with a means of initiating a test message to, or requesting a test
message from, the CPU. After keying in data, the operator depresses the test request key. (The data may be a
test message to be sent to the CPU. Or, it may be some pre-arranged codes that, when interpreted by the program,
result in a specific on-line test message being sent to the display.)

If the program responds with a Read Buffer command, the display buffer contents are sent preceded by the normal
heading sequence; that is, AID {in this case, F0), cursor address, cursor address However, if the program responds
with a Read Modified command, the display buffer contents are preceded by a different heading sequence
generated by the CU. This sequence is: SOH % / STX. The normal heading sequence is omitted.

e Instructions: Key in (5) A’s at keyboard and depress TEST REQUEST key. Using switch/indicator unit, address the
display and perform a Read Modified command (Diagram 3-109). The following message should be read:

01 SOH
P 6C %

61 /

02 STX

() C1's (b)A's
Terminate command with channel-stop sequence.*
If failure occurs, refer to Diagr_am 4-144,
*Channel-stop sequence:
1. Raise CMD OUT.

2. Drop SEL OUT.
3. Raise and drop SERV OUT.

Diagram 2-114. Test Request Test Procedure



® Purpose: Check Status Reg Clear condition and ability
to set Bus Out check.

® |nstructions: Perform a Write command (Diagram 3—106
with one byte of data set to even parity. Unit Check
status and Bus Out Check sense bits are set when Service
Out is raised. Status In is set when Service Out is dropped.
If Service In and Status In are set when Service Out is
dropped, troubleshoot as shown below. Refer to Section
4 for a description of special symbols.

Green

A1T2B04

Red

*Jumpered card. See old card
or Diagram 6-101 for jumpering.

Diagram 2-115. Status Reg Clear and Bus Out Check

Diag 2-115 2-23



Diag 2-116 (Sh 1)

® Purpose: Check for correct setting of unit check and
intervention required.

@ [nstructions: Execute Test /O command using an

address of a non

Correct operation.
Proceed to next
test.

-existent device. Refer to Diagram 3—101.
Correct operation is indicated by UC and INV RQD
when CMD QUT is raised. If operation is incorrect,
troubleshoot below. Refer to Section 4 for a description
of special symbols.

Any
other
STATUS or SENSE
indicators
on

A1J2U13

Sh 1 +

Retry Test 1/0 and
observe probe when
CMD OUT is raised.

Any
other
STATUS or SENSE
indicators

Yes

A1J2U10

Y

Retry Test 1/0 and
observe probe when
* CMD OUT is raised.

A1K2U06

Y

Green

Yes

or Green
Blink

-Retry Test 1/0 and
observe probe when
CMD OUT is raised.

Diagram 2-116.

CAUTION: Power-down before removing or
inserting device adapter cards.

Red No
Blink
Yes

A1J2G05

Y

Retry Test 1/0 and
observe probe when
CMD OUT is raised.

Y

A1K2s10

Other

Green

A1J2J04

* Red

Drop and raise OP OUT

switch (System Reset).

Green

Probe
Red
Re

A1L2D09

d

g

A1J2S10

Y

Retry Test 1/0 and
observe probe when
CMD OUT is raised.

Green
or Green
Blink

A1J2u10

Y

Jumper A1J2G05 to

# Green

Gre
A1S2G09

en

Red

ground.

Red

Green
A1J2G06 ———J

1. Remove all device

adapter cards except
A1A2. These cards
may be in the follow-
ing locations depend-
ing on the number of
devices attached:
A1A4, A2A4, A2B4,
A2C4, A2D4, A2E4,
A2F4.

2. Retry Test 1/0 and

observe probe when
CMD OUT is raised.
Green or Green Blink .
indicates failing de-
vice adapter card in
A1A2.

3. Locate failing device

adapter card by sub-
stituting cards re-
moved one at a time
into A1A2.

2-24

*Jumpered card. See old card

or Diagram 6-101 for jumpering.

Note: _
Remove all jumpers
used for trouble- - -

" shooting. '

A1B2

A1U2

y Y
J*mszL J AlL2

*A1T2

A1D2

A1K2

A1B2
A1K2

A1A2

Initial Poll and tntervention Required Check (Sheet 1 of 2)



2-116

Any
other
STATUS or SENSE
indicators

Yes

Is No
CTL CHK

on

A1T2P10

!

Retry Test 1/0 and

A1K2U06

* observe probe when
CMD OUT is raised.

Retry Test 1/0.

Green Yes
Only
No A1T2J06
‘ o Green
A1K2M11 A1K2810
¢ Red Retry Test 1/0 and
: observe probe when
Retry Test |/O and CMD OUT is raised.

observe probe when
CMD OUT is raised.

Green Yes

or Green
Blink

No

v

A1T2S09

Y

Retry Test I/O and -
observe probe when
CMD OUT is raised.

A1D2

Diagram 2-116. Initial Poll and Intervention Required Check (Sheet 2 of 2)

Diag 2-116 (Sh 2)

Before removing A1V2,
stop channel or install
jumpers as described on
edge of card guide.

Note:
Remove all jumpers
used for trouble-
shooting.

*Jumpered card: See old card
or Diagram 6-101 for jumpering.
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biag 2-117

® - Purpose: Check for Device End generation. -

® Instructions: Disconnect and reconnect coaxial cable to
a device that has power-on. The fol|owirig indicators
should light: DE, SEQUENCE 6, and PRIORITY CTR-
LDD. If they do not, troubleshoot below. Refer to
Section 4 for a description of special symbols.

CAUTION: Power-down before removing or inserting

device adapter cards.

Is DE on

Y

Jumper A1J2J09 to

ground.” -

Is
SEQUENCE

6 on

Is
PRIORITY
CTR-LDD

Correct operation,
Proceed to next
test.

‘

Remove jumper, drop
and raise OP OUT
switch (System Reset).

More
than one
device adapter
card installed
(Diag 7-103)

Repeat operation using
another device adapter
card.

A1J2G12
' Red
A1F2 A1J2

Is DE on

) Repléce original device
adapter card.

A1J2
A1A2
A1K2

Device Adapter Cards

Diagram 2-117. Device End Geﬂneration Check

Card Devices
A1A2 0-3
A1A4 4-7
A2A4 8—11
A2B4 12-15
A2C4 16—19
A2D4 20-23
A2E4 24-27
A2F4 28-31
Note:

Remove all jumpers
used for trouble-
shooting.
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® Purpose: Check for correct operation of Halt 1/O during

initial selection.

Instructions: Install SIU using 3272 MLPXR CTRLS/

LOCAL INTERFACE BUS & TAG overlay.

Set all switches down.

Raise OP OUT.

Set BUS OUT switches to CU/device address (Diagram
7-106).

Raise ADR OUT.

Raise SEL OUT.

Lower ADR OUT.

Verify that only the following indicators are on:
CH-REQ, OP-l, ADR-Il, SEL OUT, BYTE COUNT O,
PRIORITY CTR LDD, and SEQUENCE 6. |f this is
not true, refer to Diagram 3-101.

Raise ADR OUT.

Lower SEL OUT.

Verify that all indicators are out except SEQUENCE 2,
SEQUENCE 4, and BYTE COUNT (stepping). If this
is not true, stop channel and replace A1V2,

Purpose: Check for correct operation of Halt 1/0 during
data transfer.

Instructions: Install SIU using 3272 LOCAL INTER-

FACE: BUS & TAG/STATUS & SENSE overlay.

Perform Erase Write command through two data bytes.

Refer to Diagram 3-104.

Raise ADR OUT.

Lower SEL OUT.

Lower ADR OUT.

Verify that only the following indicators are on: CE, DE,

REQ-I, and CE-REM.

If this is not true, proceed below. Refer to Section 4 for
a description of special symbols.

No

Is OP-1 on

Are CE Yes

and DE both
on

Yes

A1U2U06

¢

Retry operation and
observe probe as SEL
OUT is lowered.

No

Yes

Red

Yes

Before removing A1V2,
stop channel or install
jumpers as described on
edge of card guide.

Is CE on

Before removing A1V2,
stop channel or install
jumpers as described on
edge of card guide.

*Jumpered card. See old card
or Diagram 6-101 for jumpering.

A1U2
*A1V2 Note: Remove all jumpers

used for troubleshooting.

Diagram 2-118. Halt 1/0 Check

Diag 2-118 2-27



Section 3. Switch/Indicator Unit (SIU) Diagrams

The SIU Diagrams 3-100 through 3-112 provide a guide for
testing all command functions manually with the SIU. The
SIU should be checked for propér operation prior to its use
in troubleshooting (refer to paragraph 7.7.3). Should you
encounter an SIU failure, use the SIU Troubleshooting
Procedure in Appendix A.

3-1



Diag 3-100 (Sh 1) | | | | . | | | 2

Use 3272 MLPXR CTRLS/LOCAL Use 3272 MLPXR/LOCAL

Use 3272 MLPXR CTRLS/LOCAL

. . Legend:
: he foll IMPORTANT ¥  Any sense bit on
. . .
?;f::i s'roer::zgsforzz::ﬁ operation, perform the following procedure When an error is detected, swap Cable 2. Retry command using other overlay. . . .
Switch F;ndicoforyUnif heckout (paragraph 7.7.3) If an error is detected both ways, troubleshoot error that occurs earliest. . Continuously Lighted Indicator
All references in the Troubleshooting Diagram Ref columns should be considered @@ Pulsing Indicator ~ Size of dot is relative to pulse length and repetiti?n rate. That is,
) in the order listed for problem analysis. ‘ . _ the smaller f_}:e_doi_this_ho%' the pulse and/or the lower the repetition rate.
| Cable and . Cable and ~ Cable ond
| Connector I CU Socket | Connector | CU Socket | | S Connector I CU Socket :
| Switch/ ‘_—3|VV|Y4 l Switch/ —:2;.\". Y4 | I Switch/ “—J‘.\———VlYii l
| Indicator 2 0vs3 Indicator ———f~—__+Y3 | I InAicotor avs
| Unit —Lll\,de | Unit — Dv2 | | Unit _]Ll\_—-lvz I
| P—;l\__’.Y] | T | | _] LMY] |
I |
| | | |

INTERFACE BUS & TAG overlay. - L I_N.TERFACE STATUS & SENSE overlay. INTERFACE BUS & TAG overlay.
Swirche IND switch down IND switch down Trouble- IND switch up » T}:oub|e-
wi s . ting
BUS IN v uC /g shooting BYTE COUNT 10 | pri [ BFR | BFr SEQUENCE op/ seoting NOTES
(Out Tags) SERV | REQ [ SEL | cH | op | ADR [sErv|sTA | sTA |sTA | cE | cE | DE |EnD [sTop|{cmD Diagram | Aeee | etr VAL app | WRT | RO |, 1| CHG | xer Diagram
0-7 p |SEQ | I O | REQ 1 | | | ERLY | REQ | REM ST * Ref 0 1 2 3 LoD | LDD FZ]\'FCL VAL |MODE|MODE 2 3 4 5 6 7 8 SEQ | FiN Ref
—] Start below if chained from previous command.
e } 2. Place LOC/REM switch (on main power panel) in LOC.
1. Place CU off line by flipping ON LINE/OFF LINE switch 3. Turn MAIN LINE switch ON.
(located on logic gate Al)to OFF LINE. 4. Flip LOCAL MODE ON switch up.

Drop 4-100 . . 4-100 System reset.
OP OUT

All Switch:

All swirches] | ° Y
Raise : 4-107
Raise @@l o |® | ®

CU begins polling each device (poll
poll).

N Load CU-device address with BUS OUT switches. (See Chart 1.) ) . ‘ Polling involves byte counts 0, 1,
2, and 3. Sequences alternate
between 2 and 4.

4-117
4-119

To terminate command-chaining, drop SUPR OUT here.

Drop CU-Device . . . ‘ 4-118 . . | _ . | — T ; .

ADR OUT Address

Diagram 3-100. No-Op Command (Sheet 1 of 2)



IND switch down IND switch down IND switch up -
Trouble- . Trouble
Switches . - shootin
(Out Tags) | BUS IN uc /| sheoting BYTE COUNT 10 | pri {BFR [ger [ wrT | RO |- .~ SEQUENCE CHG | op/ Divgram NOTES "
SERV | REQ { SEL | CH OP | ADR |SERV { STA | STA [ STA CE CE DE | END |STOP|CMD R’?gmm REG | cTR VAL/| apr IMODE | MODE | 1 - 1| seq: | xer Ref )
se@| 1+ | o [re@ | 1 || 1 erLy [Req [Rem ST e 1on [ oo [AFT VAL | o0 |7 e s | e e ;
0-7 | » * 1| 2 rrenl v 2 15|
Load No Op command - BUS OUT switches P, 6, and 7 (Hex 03). N cu polis device
" i - ” ]3‘2' " (initial pq!l)., :
Raise 4-121, 4-122 el - .
e oot | olefe ° o = Tel 2
Drop . 1 1 e ~ : 4-133 ® |
onjc|@| | |o|e|e® ojo| |o]o|0 o | ° . |
) Bus In'Bit 4 (CE) | Ending
i (. Stat
| If chaining to next command, raise SUPR OUT here. Bus In Bit 5 (DE) otus
D 4-133 L Channel accepts ini_ﬁol'starus. If .
SErtPoUT oc . . . ‘ . . ‘ . . 4-162 . . ) SUPR OUT is-up (chaining), the -
- following indicators-are lit: BYTE . °
Raise _ N 4.135 COUNT 0, PRI CTR LDD, and
SERV OUT 413 ©® ® @ © ' SEQUENCE 6. If there is a
i i . - failure in chaining, refer to
D ] , ,
sgoks/ ouT @ @ @ ) @ @ Dwglfam 4-]_70..
CHART 1. CU - DEVICE ADDRESSING
Hex Binary Equivalent Legend:
- Example: CU/device oddress is hex 7B. % Any sense bit on
0 0000 Flip BUS OUT switches as shown.
1 0001 ) .
2 0010 Note: Flip BUS QUT P
3 0011 switch up, os | BUS OUT ]
4 0100 required to Pl o 1 2 314 5 & 7
5 0101 ~ generate odd
6 0110 parity. @ @ @ @ @ @ @ @ @
7 01
7
8 1000 8
9 1001
A 1010
B 101
C 1100
D 1101
E 1110
F 1mnm

Diagram 3-100. No-Op Command (Sheet 2 of 2)

Diag 3-100 (Sh 2)
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Diag 3-101 (Sh 1) 34

IMPORTANT ) o o . Legend: g
) ) ] ] ‘ ) ) . .- - % - Any sense bit on
Before starting command operation,. perform the following procedure " When an error is detected, swap Cable 2. Retry command using other overlay. )

(if not previously done): : : . . ) S isd . ‘ ) . . .
: . : t . Continuously Lighted Indicator
Switch Indicator Unit checkout (paragraph 7.7.3). ) o : an ervor is detected both ways, troubleshoot error that occurs earliest ) ) . nti : y Lig

All references in the Troubleshooting Diagram Ref columns should be considered . @@ Pblsing indicator - Size of dot is relative to pulse length and repetition rate. That is,
. in the order listed for problem analysis. . ) ‘ T .. the smaller the dot, the shorter the pulse and/or the lower the repetition rate.
r " - —" - /T T /" - - T T T T T T T T T
[ Cable and | Coble and ' 1 - : . - Cable ond ‘ - l
Connector I CU Socket ) Connector | CU Socket : l Connector CU Socket .
| - 3 1 _ R | | 3 . o |
|| Switch/ A4 R | switeh/ A4 | . Switch/ [ ——llY4 : ‘ : I
. Indicator 9 Dvy3 . | | Indicator f——_____»8VY3 I Indicator 2 ovs .
| Unit —|_]|\__,|Y2 | Unit 1 INg} | | , Unit ;j]—l\—rlw ’ |
I _‘_l\—-——"lYlv - _-‘_|\_——V|Y] I . — V1 l
Use 3272 MLPXR CTRLS/LOCAL . l Use 3272 MLPXR/LOCAL o I Use 3272 MLPXR CTRLS/LOCAL , ) o
I INTERFACE BUS & TAG overfay. - L INTERFACE STATUS. & SENSE overlay. I I INTERFACE BUS & TAG overlay. '
IND switch d ' i : i
e, switch down ) ) IND switch down vT':oub'Ie— {IND switch up Trouble—
i .
(Out Tags) | BUSIN [serv|Req | st [cH | op |ADR [serv|sTA | s1a |sTa | ce | ce | pE fenp [stop[cmp [YS/ T Dingram BYTE COUNT 10 | pri [ BFR Vger |wrr | ro SEQUENCE CHG | OF/ f)"lf,‘;'r':rﬁ NOTES
SEQ | O |REQ 1 I | | ERLY | REQ" | REM ST Ref . L — 1] REG | CTR AFT/ ADR |MODE|MODPE] T B 1| SEQ | XFR Ref
0-7 P ’ : . * 0 1 2 3 LDD |LDD VAL . 2 -3 4 5 6 7 8 FIN
FTCH »
—{ Start below if chained from previous command. : ‘ . .
. L 2. Place LOC/REM switch {on main power panel) in LOC.
1. Place CU off line by flipping ON LINE/OFF LINE switch 3. Turn MAIN LINE switch .ON.
(located on logic gate A1) to OFF LINE. 4. Flip LOCAL MODE ON switch up.
Dro . - ) i
OPpOUT 4-100 . . . : B ) 4-100 System reset.
All Switches ) Lt : ) .
Down ’ ) . : . . .
Raise : ' . @ @ @ @ ‘ | @ 4
. : : . -107
OP OUT . @ @ CU begins polling each device (pol!
. : : . poll).
™ Load CU-device address with BUS OUT switches. (See Chart 1) ) . ' : ) ) . ) Polling involves byte counts 0, 1,

2, and 3. Sequences alternate
between 2 and 4.

4-117
4-119

To terminate command-chaining, drop SUPR OUT here.

D CU-Devi : . . . 4-118 . . j
ADR OUT | Address L AN AR AN J ' : 4~:2o ® v _ ® - o

Diagram 3-101. Test I/O Command (Sheet 1 of 2)



IND switch down IND switch down IND switch up
Switches T’°Ub'|e’ Trouble-
(Out Tags) | BUSIN  Iserv | REQ [ sEL | cH | op [ ADR |sErv |sTA |sTa [sta | ce Jce | pe |eno [sTor|cmp | uc g‘i‘;"'r'c’l‘g BYTE COUNT 1o [eri | BFR [grr | wrr | ®rD SEQUENCE CHG | OF/ shooting NOTES
st | 1 | o |re@ | 1 ! I i |erLy [req | REm ST P r 1| REG | CTR X"“;TL/ ADR |MODE|MODE| 1 1| seq | xFR Diagram
0-7 | P * 0 1 2 3 |Lop|LDD VAL 2 3 4 5 6 7 8 FIN Ref
v FTCH
Load Test 1/O command - BUS OUT switch P only (Hex 00).
Raise: ) o 4-121 : ' ' : 4-132 CU polls device
CMD OUT ® 00 ® i ® | ® ® |- , 4122 (initial poll).
Drop. I See NOTES ' \ 4-125
cmb out Jeotumn ® o0 @@ s | @ ® ®
. . . If any status bits are set, they appear
If chaining to next command, raise SUPR OUT here. in Bus In indicators. At this time
status is normally all-zeros.
Drop See NOTES ' 4-133 '.
SELOUT [ Column | BN L AN ) 4-162 o o ®
Raise .
Channe! accepts pending status. CU
4-135 4-135,
SERV OUT @ @ @ @ @ © @ resumes polling unless SUPR OUT is
D up (chaining). If so, the following
SERY OUT @ @ ® ® @® ® 4-107 indicators are lit: BYTE COUNT 0
PRI CTR LDD, and SEQUENCE 6. If

there is a failure in chaining, refer
to Diagram 4-170.

CHART 1. CU -DEVICE ADDRESSING

. . Legend:
Hex Binary Equivalent
Example: CU/device address is hex 7B. % Any sense bit on
0 0000 Flip BUS OUT switches as shown,
1 0001
2 0010 Note: Flip BUS OUT P |
3 0011 switch up, as l : BUS OUT |
4 0100 required to P 0 1 2 3 4 5 6 7
5 0101 generate odd
6 0110 parity. @ @ @ @ @ @ @ @
7 0111 . 8
8 1000
9 1001
A 1010
B 1011
C 1100
D 1101
E 1110
F 1

Diagram 3-101. Test 1/0 Command (Sheet 2 of 2)
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Diag 3-102 (Sh 1)

Before starting command operation, perform the following procedure

(if not previously done):

Switch Indicator Unit checkout (paragraph 7.7.3).

IMPORTANT

When an error is detected, swap Cable 2. Retry command using other overlay.
If an error is detected both ways, troubleshoot error that occurs earliest.

All references in the Troubleshooting Diagram Ref columns should be considered
in the order listed for problem analysis.
=

Legend:

. Continuously Lighted Indicator

@@ Pulsing Indicator ~ Size of dot is relative to pulse length and repetition rate. That is,

the smaller the dot, the shorter the pulse and/or the lower the repetition rate.

Diagram 3-102. Sense Command (Sheet 1 of 2)

= = = = e — — = — e e ey
| Cable and I Cable and | Cable and . |
| Connector I CU Socket | Connector CU Socket l | Connector CU Socket I
3 3 3
| Switch/ —BY4 I Switch/ —2|\_—-vl Y4 | ll Switch/ [ & ——-lY4 |
| Indicator 2 0y3 Indieator f——f8—~—___»#VY3 | Indicator MY:} I
Unit 1—‘1\,4\(2 | Unit 1 Ov2 | Unit — 3 Y2 |
| Y1 | Y1 I | L VI
| Use 3272 MLPXR CTRLS/LOCAL | Use 3272 MLPXR/LOCAL [ | Use 3272 MLPXR CTRLS/LOCAL |
I INTERFACE BUS & TAG overlay. INTERFACE STATUS & SENSE overlay. [ | INTERFACE BUS & TAG overlay. !
IND switch down IND switch down IND switch up
Switches Trouble- T':ouble-
. . +
(Out Tags) § BUS IN  [SERV | REQ | SEL | CH | OP | ADR |SERV | STA | STA |STA | CE § CE | DE cmp V¢ g‘.°°"”9 BYTE COUNT 1o | pri \/B:E/ BFR | WRT | RD SEQUENCE CHG | OP/ SDiZZr:: NOTES
sEQ [ 1 [ o |rEQ | 1 ! I I |ERLY | REQ | REM END [STOP| o7 A B | 1 [REG | CTR |7/ ADR |MODE IMODE | ¢ SEQ | XFR Ref
0-7 | p 0 1 2 3 |iop | oD VAL 9 3 4 5 | FIN
CR FTCH
Start below if chained from previous command. . 2. Place LOC/REM switch {on main power panel) in LOC.
1. Place CU off line by flipping ON LINE/OFF LINE switch 3. Turn MAIN LINE switch ON.
(located on logic gate A1) to OFF LINE, 4. Flip LOCAL MODE ON switch up.
gr;poUT 4-100 . ‘ 4-100 System reset.
All Switches
Down . .
Raise
L OP ouT © ©®|© © ® ® @ 4-107 CU begins polling each device (poll
poll).
Load CU-device address with BUS OUT switches. (See Chart 1.) Polling involves byte counts 0, 1,
2, and 3. Sequences alternate
between 2 and 4.
4-117
4-119
To terminate command-chaining, drop SUPR OUT here.
Drop CU-Device 4-118 :
ADR QUT Address . . . ‘ 4-120 . . .
To force a sense condition:
* Load an invalid command - All BUS OUT switches up. This will set the Cmd Rej (command reject) sense bit.
4-121,4-122
4-125,4-167 4-132
413 Bus In Bit 6 - UC (unit check)
. Initia! Status. ’
SEL OUT 02 . . . . . . 4-162
Raise
SERV OUT (Y ® ®  ® 06 ® ® ©
Drop
Dop e olelo|o ® ® ®
*CR = Cmd Rej




CHART 1, CU-DEVICE ADDRESSING

Hex Binary Equivalent

0 0000

1 0001

2 0010 Note: Flip BUS OUT P
3 0011 switch up, as
4 0100 required to
5 0101 generate odd
b 0110 parity .

7 0111

8 1000

9 1001

A 1010

B 1011

C 1100

D 1101

E 1110

F 11

P

o

Example: CU/device address is hex 7B.
Flip BUS OUT switches as shown.

BUS OUT ——_-_‘

00886000

Diagram 3-102. Sense Command (Sheet 2 of 2)

Diag 3-102 (Sh 2)

IND switch down IND switch down IND switch up
Switches Trouble- Trouble-
(Out Tags) § BUS IN | SERV| REQ | SEL | CH | OP | ADR [SERV | STA | STA | STA | CE §| CE | DE | END |STOP|CMD fuC g’fm"”g BYTE COUNT 1o | pri | BFR | kR | wrT | ®RD SEQUENCE cHG | op/ shooting NOTES
sea| t | o [rRea| ot |0 [ 1 | 1 feruy | req | Rem ST pacsrem | ses | crr AL/ Abk | mope|mooe| SEQ | XFR ot
0-7 P *
CR 0 1 2 3 LDD | LDD FTCH VAL 2 4 5 6 FIN
Start of actual Sense command:
Load CU-device address with BUS OUT switches. (See Chart 1.)

Raise

ADR OUT ® CARORNORNO; ® ® O

Raise CU-Device 4-116 4-117

SEL OUT Address o o0 () 2:”% o o @ 4-119

Drop CU-Device

ADR OUT  fAddress ® 0|0 0 ol P ® e ®

Load Sense command - BUS OUT switch 5 (Hex 04).

Raise 4-12]

CMD OuT L BN BN J o ® ol 2z ® PY ®

Drop 4-133

CMD OUT . ’ . . . . . 4-125 . . .
‘Raise Lhi B P
SERV OUT e ® L ® ol o o ®

Drop " . o) o : Contents of sense register are on Bus
serv out foensebre | @ e | ® L © oj0 0o | @ CY B @ @ ® In (in this case, bit 0 Cmd Rej).
Raise

SERV OUT o o o [ BN AN BN | o ol o ® o

s -

seav our | ©° L ® o0 ojo 0@ ® ol = ® ® ®

Bus In Bit 4 (CE) Ending
If chaining to next command, raise SUPR OUT here. Bus In Bit 5 (DE)  Status
D‘rop - e .
G FOCH : ) 4-162

SEL OUT  F7 ol . ‘ . ® ® o . . JChannel accepts ending status. CU
Raise . 4-134 resumes polling unless SUPR OUT is
SERV OUT 4-162 ® ® ® O O] ® ®© 4-162 wp (chaining). If so, the following
Branr - - - indicators are lit: BYTE COUNT 0,

rop e
isERS:QUT7', © ; @ @ @ @ : @ @ PRI CTR LDD, and SEQUENCE 6.

*CR = Cmd Rej

37




Diag 3-103 (Sh 1) 3-8

IMPORTANT Legend:

Before starting command operation, perform the following procedure
(if not previously done):
Switch Indicator Unit checkout (paragraph 7.7.3).

When an error is detected, swap Cable 2. Retry command using other overlay.

If an error is detected both ways, troubleshoot error that occurs earliest. ‘ Continuously Lighted Indicator

. . f . Pulsing Indicator - Size of dot is relative to pulse length and repetition rate. That s,
ﬁ:(ﬂl]':f:::r;::Pi?s;:dﬂ';:rT;:::[t;hzz;llr;gSi:)|agrcm KSficalumns siouldibe cansicersd ®© the smaller the dot, the shorter the pulse and/or the lower the repetition rate.
[___—_—___—___I_—_______—__' - - - - Y " — —/ /N
Cable and | Cable and [ | Cable and |
| Connector l CU Socket l Connector CU Socket | ‘ Connector CU Socket l
3 3 3
| Switch/ | ——f— Y4 | Switch/ ——zl\_—r'Yfi I | Switch/ ——B——HV4 I
| Indicator 2 gv3 Indicator F——f~—__»AY3 Indicator 2 pvy3
Unit _‘_‘l\_,,lyz | Unit 1 Ovy2 | | Unit ——ll—l\‘-lvz |
| LMY\ _‘—I\_,'lY1 | | _I—I\_’IYI |
Use 3272 MLPXR CTRLS/LOCAL l Use 3272 MLPXR/LOCAL [ Use 3272 MLPXR CTRLS/LOCAL
| INTERFACE BUS & TAG overlay. I_ INTERFACE STATUS & SENSE overlay. I INTERFACE BUS & TAG overlay. I
_— T =
IND switch down IND switch down IND switch up
Switches Trouble- Tl':ouble—
. H
(OutTags) | BUSIN |serv|Req [ sEL | CH | OP | ADR [SERV | sTA | sTA | STA | CE | cE | DE |END [sTOP|CMD ‘Dh.‘:f’r':nf BYTE COUNT 10 | e |var/| sre | wer | e SEQUENCE CHG | O/ Diagram NOTES
seq| 1 | o |rRe@| 1t | v |t | 1 |ery | REQ | REM ST e - '[ReG | CTR | " ADR | MODE\MODE |T 1| seq | xFr Rt
0-7 P 0 1 2 3 |LDD | LDD FTCH VAL 2 3 4 5 6 7 8 FIN
— if chained f i d.
Start below if chained from previcus comman 2. Place LOC/REM switch (on main power panel) in LOC.
1. Place CU off line by flipping ON LINE/OFF LINE switch 3. Turn MAIN LINME switch ON.
(located on logic gate A1) to OFF LINE, 4. Flip LOCAL MODE ON switch up.
Dor:POUT 4-100 . ' 4-100 System reset.
All Switches| :
Down . 0
Raise
ob OUT ORNORNORKO, ® ® ®© 4-107 o .
CU begins polling each device (poll
poll).
N Load CU-device address with BUS QUT switches. (See Chart 1.) Polling involves byte counts 0, 1,
2, and 3. Sequences alternate
) - : between 2 and 4.
Raise 4 1 .
ADR OUT : , ® ® | ©)
Raise CU-Device L e e ‘ . 4-117
SEL OUT }| Address ' ; .; ® . L2 4-119
To terminate command-chaining, drop SUPR OUT here.
Drop CU-Device 4-118
ADR OUT Address . . . . 4-120 . . .

Diagram 3-103. Select Command (Sheet 1 of 2)



IND switch down IND switch down | IND switch up Troubl
. Trouble- rouble-
Switches
. ; hooti
(Out Togs) | BUSIN  Joepy [Req {SEL | cH | Op |ADR [sErv | sTa | sTa | sta [ ce | ce | pE |eno [sTor|{cmp thooting BYTE COUNT 1o | PRI VBAFE/ BFR | WRT | RD SEQUENCE CHG | oF/ Diagram NOTES
SEQ | (o] REQ | ! | | ERLY | REQ | REM ST 9 I REG [CTR ADR [MODE|MODE 1] sEQ | XFR
Ref AFT Ref
0-71 P 0 1 2 LDD |LDD VAL 5 6 FIN
FTCH
Load Select command - BUS OUT switches 4, 6, and 7 (Hex 0B)
» 4121 i
Raise - Q 4- Flashes when device buffer
CMD OUT . . ' . . . ' j_:%g @ o 0 . 4_}%3 transfers to CU buffer,
Drop ‘
cmpour | °¢ | @ BN BN ) |0 |6 @ [ 4-133 4 S © ®
Bus In Bit 4 (CE) Ending
If chaining to next command, raise SUPR OUT here. Bus In Bit 5 (CE) Status
Dro
sitour |°° | @ e o ®(® @10 D ® 4-162 o @ @® o
Channel occepts initial status. If
Raise SUPR OUT is up (chaining), the
- 4-135 P 9)s
SERV OUT 4-135 ORIORNC] ® © following indicators are lit: BYTE
Drop COUNT 0, PRI CTR LDD, BFR VAL
SERV OUT ©|©®|@® ® ® AFT FTCH, and SEQUENCE 6.
CHART 1. CU-DEVICE ADDRESSING
Hex Binary Equivalent
Example: CU/device address is hex 7B.
0 0000 Flip BUS OUT switches as shown.
1 0001 .
2 0010 Note: Flip BUS OUT P
3 0011 switch up, as BUS OUT
4 0100 required fo P 0 1 2 3 4 5 13 7
5 0101 generate odd
6 0110 parity. G VORI @ URU)
7 0111 7 8
8 1000
9 1001
A 1010
B 1011
C 1100
D 1101
E 1110 !
F 1n

Diagram 3-103. Select Command (Sheet 2 of 2)

Diag 3-103 (Sh 2)
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Diag 3-104 (Sh 1) | 3-10

IMPORTANT
Before starting command operation, perform the following procedure Legend:
(if not previously done): When an error is detected, swap Cable 2. Retry command using other overlay.
Switch Indicator Unit checkout (paragraph 7.7.3). If an error {s detected both ways, troubleshoot error that occurs earliest. . Continuously Lighted Indicator
All references in the Troubleshooting Diagram Ref columns should be considered @@ Pulsing Indicator - Size of dot is relative to pulse length and repetition rate. That is,
— in the order listed for problem analysis. the smaller the dot, the shorter the pulse and/or the lower the repetition rate.
- —_—_——— — — — — — — — T — — — — — — — — — — — —— - e e e e e e i T e e e e
| Cable and | Cable and | r Cable and 7
| Connector CU Socket I Connector CU Socket | ] Connector | CU Socket I[
: 3 3 3
| Switch/  f————l—__AY4 | Switch/ [ Y4 | [ Switch/  [———8——AlY4 |
| Indicator 2 (1IN Indicator F———f—___»HVY3 | | Indicator | 2 gvs
Unit Y2 | Unit . 0y2 SR I I SR N !
1
I Y [ Y1 | | J - -0 |
I Use 3272 MLPXR CTRLS/LOCAL | Use 3272 MLPXR/LOCAL ! I Use 3272 MLPXR CTRLS/LOCAL |
| INTERFACE BUS & TAG overlay. L INTERFACE STATUS & SENSE overlay. | | INTERFACE BUS & TAG overlay. |
————— -
IND switch down IND switch down Trouble- IND switch up Trouble-
hooti hooti
Switches BUSIN Dserv | ReQ | SEL | cH | op | Apr|serv |sta | sta | sta | ce | ce | pE | enp|sTor | cmD Diearers BYTE COUNT i | em | 2F | er | wer | o SEQUENCE cHG | op/ Diogran NOTES
(Out Tags) SEQ I (o] REQ | | ! 1 ERLY | REQ REM ST Ref f 11 REG | CTR AF{ ADR [MODE |MODE] * 7] SEQ | XFR Ref
0-7 P 0 1 2 3 DD | LDD VAL 2 3 4 5 6 7 8 FIN
FTCH
—] Start below if chained from previous command. 2. Place LOC/REM switch {(on main power panel) in LOC.
1. Place CU off line by flipping ON LINE/OFF LINE switch 3. Turn MAIN LINE switch ON.
(located on logic gate A1) to OFF LINE, 4. Flip LOCAL MODE ON switch up.
4-100 4-100 System reset.
4-107 CU begins polling each device
(poll poll).
Polling involves byte counts 0, 1,
Load CU-device address with BUS OUT switches. (See Chart 1) 2, ond 3,
Sequences alternate between 2 and
. 4
Raise .
AR ouUr @e@|e|o ® ® © 4
Raise CU-Device 4-116 4-117
SELOUT  JAddress ® | ymIH ® o o 4-119

To terminate command-chaining, drop SUPR OUT here.

JAddress

ADROUT

Load Erase/Write command - BUS QUT switches P, 5, and 7 (Hex 05).

& out o oo ® ® 2 le ° ° iz
2% out () ® 0| ® ®|® ® j:gg © Y ® Initial status is ol zeros.
';?Rs\i out ® @ ® 4-134 o o ) Channel accepfs initial status.
StRw oUT ® ® o ® o 4-136 ® [ ) o CU waits for WCC.
Load WCC. (See Chart 2.)
% Flashes when CU buffer is
42145 erased. WCC on bus out.

Diagram 3-104. Erase/Write Command (Sheet 1 of 3)



Diagram 3-104. Erase/Write Command (Sheet 2 of 3)

Diag 3-104 (Sh 2)

1.
2.
3.
4.

If incorrect data is displayed (or printed) at device, begin troubleshooting on Diagram 4-169.

If WCC is not properly executed at device, begin troubleshooting on Diagram 4-147.
If order is not executed properly, begin troubleshooting on Diagram 4-151.
If data following SBA order is not displayed in proper location, begin troubleshooting on Diagram 4-152.

IND switch down IND switch down IND switch up
Trouble- Trouble-
Switches BUSIN | serv | Rreq | seL | cH | op | Apr |serv [ sta | sta | sta | ce § ce | oe | enp |sTor | cmp shooting BYTE COUNT 10 | pri | OF | ere | wer | RD SEQUENCE CHG | op/ shooting NOTES
(Out Tags) SEQ 1 o] REQ 1 | ! 1 ERLY | REQ REM ST Ref ! 1] REG | CTR AFT ADR |MODE|MODE SEQ | XFR Ref
0-71 P 0 1 2 3 | wo [ o |, | VAL 2 3 4 5 6 8 FIN e

Load ch + Note that byte count is shown for an alphameric character and the following orders: 1C, PT, NL, EM, FM, and DUP, For RA, SBA, EUA, and SF

0ac character. orders, see Chart 3. See Chart 3 also for abbreviations and hex codes.
Raise - g ] ‘ 4-146,4-148 | g . '{} ' j:%gg Flashes when character transf
SERV OUT ® o ® o w1z | @ 2/ ® o 6 o o i from bus oot to CU boffer.  May
D Y Y . - ' e . 4-150 or may not be visible depending
Ségf\:l QuT . . . ' . . :_:gz . @ . . ‘ ‘ ‘ 4-151 on position of buffer address

| counter,

Repeat two previous steps for each character including SF, attribute, orders, and addresses.
cm our e ® ) ®|Q|@ @9 ISEN K©) CICEK = (=} 4153 | Channel sop.
D
Cﬁ’l’) out 08 0 Q ‘ ‘ . . . . 4-156 @ . ‘ ‘ . 6 Bus in bit 4 (CE)
Dro . . . p 3 ) i ending status
stour | @ o0 | BN  BR N w162 1@ | ® 0 & ® @
Rai . . g ol 1 : I Flashes when CU buffer transfers
SZ;ZS\e/ QUT... . ; . . . . 4-158 @ {:} 'Q {}' . . . . -Q . : o 4-158 toadevice buffer. ’
D
SERV OUT ® ® o 0 () 57 1 { BN BN ® ® 4-157
Rai -Devi
Sgll.seOUT E:Jdre:swce 0 . . . . . . 4-159 @ ’ . ' Q @ Channel poll.
RCTASDeOuT 1 . . . . . . . . 42121 @ , . ‘ ' . @ 4-121 Proceed.
g : : : ‘ : Bus in bit 5 (DE
cmp our |04 o o0 o y J ® 60 | @ | ® 6 e ® ® o)

If chaining to next command, raise SUPR OQUT here.
(S)ErtpOUT 04 ° . . ‘ . . 4-162 @ . ’ 0 Q @ Channel accepts pending status.

CU resumes polling unless SUPR
S - OUT is up (chaining). If so, the
SERV OUT 4-162 ®@®06 ® L © 4-162 following indicators cre lit: BYTE
COUNT 0, PRI CTR LDD, BFR VAL
stR O] ® ® o O) AFT FTCH, BFR ADR VAL and
SERV OUT SEQUENCE 6.
Notes:

3-11




CHART 3. RA, SBA, EUA, AND SF ORDER SEQUENCES SHOWING BYTE COUNT STEPPING.

How to Use This Chart:
If you load in the RA order, for example, you must follow Chart 3A before loading in the next data character, The byte count should step as shown.
* If not correct, troubleshoot with Diagram 4-150 or 4-151.

CHART 1. CU-DEVICE ADDRESSING CHART 2. WCC CODES A. —— BYTE COUNT —— B. ———BYTE COUNT ———; C. ——BYTE COUNT ——
Write Control Character (WCC) 0 I 1 | 2 | 3 0 I ! | 2 | 3 0 | ! | 2 I 3
i i : Load SBA
Hex Binary Equivalent Bit 0 1 2 3 4 5 6 7 Load RA Order EJA.Ordec;r Load SF Order
0 0000 . . Printer KB RST
. 0001 Bit Function 0 1 Format SP SA RST | MDT *Raise SERV . *Raise SERV . *Raise SERV .
2 0010  Note: Flip BUS OUT P ourt ourt out
3 0011 switch up, as :
4 0100 required to Drop SERV OUT . Drop SERV OUT . Drop SERV QUT .
5 0101 generate odd
6 0110 parity. Load Hi- Load Hi- Load Attribute
7 o111 Bit Action Set BUS OUT Order Adr Order Adr : Char
8 1000 Switch To:
Z } g(]) (‘; 5 o *Raise SERV OUT ) *Raise SERV OUT o “Raise SERV OUT | @
B 1011 1 ) 1
c 1100 Drop SERV OUT ) Drop SERV OUT o Drop SERV OUT | @
D 1101
E 1110 2 See Note Load Lo- Load Lo-
F 1111 3 See Note Order Adr Order Adr
Example: CU/device address is hex 78, 4 Start Printer 1 "Raise SERV OUT o "Raise SERV OUT .
Flip BUS OUT switches as shown.
5 Sound alarm 1 Drop SERV OUT ) Drop SERV OUT | @
BUS OUT '_—I
| 6 Restore keyboard 1 Load Alphameric .
P 0 1 2 3 4 5 6 7 Char
@ @ @ @ @ @ @ 7 Reset modified Data tags 1
@ @ *Raise SERV OUT | @
7 B Note: Bits 2 and 3 settings 2 3
Honor NL (Printer Start New Line)
and EM (End of Message Stop Drop SERV OUT .
Printing) Orders. =0 0
Print 40-character fine =0 1
Print 64-character line =1 0
int 80- ter |i =
Print 80-character line ! ! Abbreviations of Orders Hex
Example: .
WCC bit-configuration (in a message addressed to a display DUP  Duplicate 1
. . EM End of Message 19
station) to (1) cause audible alarm to sound and (2) to restore 2
keyboard, looks like this: EUA  Erase Unprotected to Address 1
’ : FM Field Mark 1E
[« Insert Cursor 13
. NL New Line 15
Bits P 0 1 2 3 4 5 6 7 PT Program Tab 05
RA Repeat to Address 3C
. SBA Set Buffer Address n
B8it Value 0 0 1 0 0 0 1 1 \ 0 SF Start Field 1D
Sound Restore
Hex = 46 alarm keyboard
bit bit

Diagram 3-104. Erase/Write Command (Sheet 3 of 3)

Diag 3-104 (Sh 3) 3-13



Diag 3-105 (Sh 1) 3-14

IMPORTANT
Legend:

Before starting command operation, perform the following procedure When an error is detected, swop Cable 2, Retry command using other overlay.

(if not previously done): i Is detect A € . . .
Switch Indicator Unit checkout (paragraph 7.7.3). an error is detected both ways, troubleshoot error that occurs earliest. | . Continuously Lighted Indicator

D All references in the Troubleshooting Diagram Ref columns should be considered @@ Pulsing Indicator ~ Size of dot is relative to pulse length and repetition rate. That is,
in the order listed for problem analysis. the smaller the dot, the shorter the pulse and/or the lower the repetition rate.
I— Cable and _]
Cable and | | Cabl d |
Connector | CU Socket able an
I Connector CU Socket | n; < oc II : Connector | CU Socket I
l —..3 A | 1 switeh/ F——#—u—rlv4
. 4 witcl - 3
I ISv:;"ch/ M | Indicator ——-I\_ar|2 Y3 I | /'SW"Ch/ i v4 l
ndicator 2 0vs . Dv2 " | Indicat gys [
Unit i‘\_d'lYZ | Unit 1 | ndicator —12—|\".
I -V | Y1 i I Unit ; Y2 |
| Use 3272 MLPXR/LOCAL f Y1 |
3272 MLPXR CTRLS/L se
| E':‘*TERF s BG(S gTT A"é/ (Zf,AL L INTERFACE STATUS & SENSE overlay. I | Use 3272 MLPXR CTRLS/LOCAL [
Goverlay. L - ! INTERFACE BUS & TAG overlay.
i IND switch down IND switch down Trouble- IND switch up Trouble-
witches hooti hooti
Out Tags) § BUSIN lserv|Rreq | seL | cH | op | ADR |serv | sTA | sTA | sTa | cE | ce | pe | eno|stor|cmp *ooting BYTE COUNT 1o | ePrt | BFR I ger | wrT | RD SEQUENCE CHG | op/ shooting NOTES
Diagram Dicgram
se| 1 [ o Jre@) | 1 | 1 |1 ]erLy [REQ [REM ST Ref — —|reG | cTr [YAL/| ADR |MODE|MODE| M 1] SEQ | XFR Ret
07 | 0o |1 2 | 3 Jiop |woD [ AFT | vat 2 3 fsa 5|67 |8 SN
FTCH .
— Start below if chained from previous command.
- 2. Place LOC/REM switch (on main power panel) in LOC,
1. Place CU off line by flipping ON LINE/OFF LINE switch 3. Turn MAIN LINE switch ON.
(located on logic gate A1) to OFF LINE. 4. Flip LOCAL MODE ON switch up.
?)r:%UT 4-100 . . 4-100 System reset.
All Switches
Down . .
Raise
4-107
OP OUT @ @ @ @ @ @ @ CU begins polling each device
= (poll poll). Polling involves
™ Load CU-device address with BUS OUT switches. (See Chart 1.) byte counts 0, 1, 2, and 3.
. Sequences alternate between
2and 4.
{CU-Devi 4-117
Address 4-119
To terminate command-chaining, drop SUPR OUT here.
Drop CU-Device 4-118
ADR 0T | Adires oo 00 o | @ ® o
Load Read Buffer command - BUS OUT switch 6 (Hex 02).
chlse : 4-121,4-122 2:]]:3? Flashes when device buffer
CMD OUT 4-125,4-130 4-132 tronsfers to CU buffer.
Drop 4-12 - .
4-130 4-130 Initial status is all zeros.
CMD-OUT 4-133
z::(s\j ourt 4-134 Channe! accepts initial status.
Drop Aid Char 3:}%‘; 4-138 Attention identifier (AID) is on
SERV OUT 4-138 Bus In.
Raise .
SERV-OUT 4-146 A-146
- 4-136 -
4-139 4-139 To determine cursor address,
combine high and low order
4-146 4-146 addresses (in hex) and look
SERV OUT up address in Diagram 7-114,
Drop Lo Order 4-136 4-139
SERV OUT Crsr Adr 4-139
Raise 4-137 4146
SERY OUT : 4-146 Indicators are shown when a data
Tl ei gy 4-140 byte or attribute character is on
(S:Zelu':r?TES j:}i% 4-141 Bus In. Indicators are same for start
. 4-142 field (SF) order except BYTE

i it instead of
Repeat two previous steps to read each byte desired. |f address 478 (or 1918) is reached before channel-stop is performed, that is, lﬁ?‘]%Nggulrs\j;’nol,m e

CMD QUT is raised, skip channel-stop sequence and go to CU-stop sequence.

Diagram 3-105. Read Buffer Command (Sheet 1 of 2)



Diagram 3-105. Read Buffer Command (Sheet 2 of 2)

Diag 3-105 (Sh 2)

begin troubleshooting on Diagram 4-138.

. . IND switch down IND switch down Trouble- IND switch up Trouble-
witches . H
(Out Tags) | BUSIN | serv| REQ [ SEL | CH | OP | ADR [seErv | sTA | sTA |sTA | ce | ce | pE | enp [sTop|cmp g‘ﬁ,‘"r':f‘ BYTE COUNT 10 | pri {BFR | gFR | WRT | RrD SEQUENCE CHG | op/ g‘?:'::ﬁ NOTES
seq| 1 | o |re@| 1| 1 [ I |ERLY | REQ | REM ST Rof T 1| REG | CTR [VAL/| ADR |MODE[MODE | ™ SEQ | XFR Rof”
0-7 | ® o | v ] 2|3 |op|op |AFT | vac 2|3 |4 |5 |6 FIN
FTCH
CHANNEL-STOP SEQUENCE
Raise 4-146 4-154
e ot o (o |o o oloje ® e le oo oo ® ° R
Drop 4-156
cmoour | ¢ | @ ® o L BN |00 L e | @ L BN AN J ® [ .
Bus In Bit 4 (CE) | grging
Bus In Bit 5 (DE) \ Status
If chaining to next command, raise SUPR OUT here.
Dro
SELPOUT oc . . . . . . . ‘ 4-162 . . . . . . IChunnel accepts ending status, CU
resumes polling unless SUPR OUT
Raise is up (chaining). If so, the
SERV OUT 4-162 @ @ e ® ® O] © following indicators are lit: BYTE
D COUNT 0, PRI CTR LDD, BFR VAL
rop - AFT FTCH, and SEQUENCE 6.
SERV OUT @ ®®l® ® ® O 4-107 »on
CU-STOP SEQUENCE
Raise
SERV OUT | ® o o ® 15 1 @ L AN BN BN ®
Drop See NOTES 4-137 Next-to-last character i
SERV OUT fl Column Q @ [~ - @ 4-138 @ QIO e e ) 4-141 Boe g cneracieris on
Raise
SERV OUT [ o o o 4-146 o L BN AN BN | @ o 4-146
Drop See NOTES 4-137 Last character (adr 479, or odr
SERV OUT | Column ® ® ® o ® 4-138 ® L BN BN AN ® ® 4142 Lorpshoracter (adr 479,
Raise ) : 4-146
e our |e] |@| |e@ o olele ° s | g olooe P ° s
Dro i - - -
stvour 19| @ o @ L AR  JK BN o 16 | @ . BN BN ) o o
Bus In Bit 4 (CE) } Ending
Bus In Bit 5 (DE) J Status
If chaining to next command, raise SUPR OUT here.
Drop
SEL OUT oc . . . . . . . . 4-162 ‘ . . . . . J CU resumes polling unless SUPR
Roi OUT is up (chaining). If so, the
aise 4-162 4-162 following indicators are lit: BYTE
SERV OUT ® ® e ® ® ® @ COUNT 0, PRI CTR LDD, BFR VAL
Drop AFT FTCH, BFR ADR VAL and
SERV OUT @ @ @ @ @ @ @ 4-107 SEQUENCE 6,
CHART 1, CU - DEVICE ADDRESSING CHART 2. ATTENTION IDENTIFIER (AID) CODES
. . Hex Graphic Hex Graphic
He B E lent P P
* fnary mauivaten Example: CU/device address is hex 78. AD Char | Char AID Char | Char
0 0000 Flip BUS OUT switches as shown. No AID generated PF 10 key 7A :
1 0001 (Display Station) 60 - PF 11 key 78 #
0010 Note: Flip BUS OUT P No AID generated PF 12 key 7C u
g 0011 o swli‘:ch up, as BUS ouT l (Printer) E8 Y PA 1 key 6C %
! 1
4 0100 required to p 0 1 2 3 4 5 6 7 ENTER key 7D PA 2 (CANCEL) key 6E >
5 0101 generate odd CLEAR key 6D - PA 3 key 68 ,
6 0110 parity. @ @ @ @ @ @ @ @ @ TEST REQ key Fo* 0 Selector Pen 7E =
7 0111 7 B PF 1 key F1 1 Operator Identification Card
8 1000 PF 2 key F2 2 Reader - Enter 123 w
9 1001 PF 3 key F3 3 Reserved 6F ?
A 1010 PF 4 key F4 4 Reserved E9 z
B 1011 PF 5 key F5 5 Reserved 6A |
C 1100 . PF 6 key Fé 6
D 1101 PF 7 key F7 7 —
E 1110 PF 8 key F8 8 Transferred on Read Buffer command only.
F 1 PF 9 key 4 9 Note: If incorrect AID character is on Bus In,
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Diag 3-106 (Sh 1) 3-16

IMPORTANT Leend
. . . gend:
(B;f:; srrc;r:ilzss;:or;t:::)c.i operation, perform the following procedure When an error is detected, swap Cable 2, Retry command using other overlay. i . .
Switch Fl)ndicqtoryUnit che'ckout (paragraph 7.7.3) If an error is detected both ways, troubleshoot error that occurs earliest. . Continuously Lighted Indicator
All references in the Troubleshooting Diagram Ref columns should be considered @@ Pulsing Indicator - Size of dot is relative to pulse length and repetition rate. That is,
in the order listed for problem analysis. the smaller the dot, the shorter the pulse and/or the lower the repetition rate.
r—-—"""—"—>—-—— -/ T - - T T = - - - - """ /0 /T —/ /7 /"
| Cable and | | Cable and I r Cable and |
| Connector CU Socket l Connector | CU Socket | : Connector I CU Socket l
3 3
Switch/  F————— V4 Switch/ I —— Y4 ; 3
| Indicator 2 0vs I Indicator —_2‘l\———'.Y3 | l lS\A(l;‘tcht/ — _Muig I
| Unit —LI\,'IYZ Unit 0v2 | | netcator —'\2_|w| |
| _‘——ll\,'hn | I S R v Unit — Y2
| Use 3272 MLPXR CTRLS/LOCAL I Use 3272 MLPXR/LOCAL | | Use 3272 MLPXR CTRLS/LOCALY] |
s
| INTERFACE BUS & TAG overlay. | INTERFACE STATUS & SENSE overlay. | | INTERFACE BUS & TAG overlay. I
IND switch down IND switch down IND switch
Switches Trouble- il T}:OU!:.IE-
(Out Tags) | BUSIN |sERv |REQ | SEL | CH | OP | ADR |SERV | STA | STA | STA | CE | CE | DE |END [STOP|CMD shooting BYTE COUNT 1o lert | BFR | ger | wrr | D SEQUENCE cHG | op/ ;i‘? r‘;‘: NOTES
seQ| + | o |re@ | 1 | 1|1 | 1 [ERLY | REQ |REM ST Diagrom  § — 1| ree | crr {VAL/) Aok {moDE | MODE] 1 1| sEQ | XFR Res
0-7 P ¢ 0 i 2 3 LDD | LDD VAL 2 3 4 5 6 7 8 FIN
. FTCH
Start below if chained from previous command.
2. Place LOC/REM switch (on main power panel) in LOC.
1. Place CU off line by flipping ON LINE/OFF LINE switch 3. Turn MAIN LINE switch ON.
(located on logic gate A1) to OFF LINE. 4. Flip LOCAL MODE ON switch up.
grg%UT P 4-100 4-100 System ryeset.
Al swirches|
Down-. 7
Raise.
€. 4-107
OP OQUT CU begins polling each device (poli
L\ poll).
Load CU-device address with BUS OUT switches. (See Chart 1.) Polling involves byte counts 0, 1,
2, oand 3. Sequences alternate
Raise between 2 and 4.
ADR OUT ®® 00 ® ® O

- - 4-116
R CU-Device 4-117
SGE;_seOUT Addre:sw ® o o j:} }g ® o o 4-119

To terminate command-chaining, drop SUPR OUT here.

Drop = f-CU-~Device
ADR OUT - I Address

Load Write command - BUS OUT switch 7 (Hex 01).

LILAL ° o |[7E [eo . ° el B

e out ® L BN BN ( AN J ® S o o ® Initial status is all zeros.
Sthv OUT o o o 4-134 o o o Channel accepts initial status.
Sty oUT o o ® o o 4-136 o (] ) CU waits for WCC.

Load WCC. (See Chart 2.)

Raise 4-145 )

SERV‘OUT 4-148 4-145 ‘WCC on Bus Out.
Drop 7 K _

SERY OUT 4-136

Diagram 3-106. Write Command (Sheet 1 of 3)



IND switch down

IND switch down

IND switch up

Switches Trouble- Troub'le-
(Out Tags)§ BUSIN  |SERV| REQ | SEL | CH OP | ADR |SERV | STA }STA | STA | CE CE | DE | END |STOP|CMD Sh.°°”"9 BYTE COUNT 10 | PRI [BFR [BFR | WRT | RD SEQUENCE CHG | OF/ g‘fm'r':r?‘ NOTES
sEQ| 1 | o [Re@| 1t | 1 [t | 1 JERLY |REQ |REM ST Diagram 1{REG | cTR |VAL/| ADR |MODE [MODE SEQ | XFR Rof
0-7| P Ref o | 1 2 | 3 |LDD [tDD |AFT |vaL 2 4 6 FIN
FTCH
Load first character. Note that byte count is shown for an alphameric character and the following orders:
IC, PT, NL, EM, FM, and DUP. For RA, SBA, EUA, and SF orders, see Chart 3. See Chart 3 also for abbreviations and hex codes. ﬁ %
Roiee 4130 4-136 4-150 First character on Bus Qut.
-130, 4- 4-130
SERV OUT I . . . . 4-126 . -@. . . . . {i} 4-148 'm' Flashes when device buffer
D 4-136,4-15 transfers to CU buffer.
2% our | o (o (o |o o [2]e oloje|o 1
Flashes when character transfers
from Bus Out to CU buffer.
Load next character. May or may not be visible
depending on position of buffer
Rai 4-148,4-136 4-136 address counter.
SERV OUT o ] o o 4126 o @ o ® 4-150
D 4-136 ‘ 4-150
SERV OUT ® ® ® o o 4-126 o BN . . 4-151
Repeat two previous steps for each character including SF, attribute, orders, and addresses.
Rai
CTASS ouT . . . . . . . . 4-153 ‘ . . . ‘ ‘ 4-153 Channel stop.
Di
pop o ® ® C XK ) ole "IN ) 4-156 o | AN BN ® ® Bus In Bit 4 (CE)
us In Bl
Do ’ - " " ) ; L ) i EF . . ) Ending Status
Sour | ° oo/ |ofeo 0 o | lele|® B o] :
T : S B E e e v ~ e Flash hen CU buff
Sg;{s\tj QuT . . . . 4-158 . {:} Q -Q . . e . N . - ; : . . 4-158 frc?:sf:r:ctl:)rsd:viir; buffel:. °
D
SERV OUT ® o L BN o 4-157 ® [ BN BN J o ®
Rai CU-Devi
stLout N adaren < o o O o o O o 4-159 ® " AN BK ] ® ) Channe! poll.
Raise. . F | = ' ; - ; ] ‘
ka\"/\D our @ ® ; { BN ) | BN } ® 4-121 o [ B BN ) @ ® | 4-121 Proceed.
cmpout | O o0 [ ) ® ® 4-160 o | BN BN J Q| L ]
L ' : ‘ ‘ Bus In Bit 5 (DE)
If chaining to next command, raise SUPR OUT here. Pending Status
o -
sétpoUT 04 . . . . . . 4-162 . . . . . . Channel accepts pending status. CU
P resumes polling unless SUPR OUT is
aise _ _ (chaining). If so, the followin
SERV OUT 4-162 ORNORRORRO] ® ® © 4-162 indicators are lit: BYTE COUNT 0,
Drop PRI CTR LDD, BFR VAL AFT FTCH,
SERY OUT @l ® ®|® ® ® O) 4-107 BFR ADR VAL and SEQUENCE 6.

Diagram 3-106. Write Command (Sheet 2 of 3)

Diag 3-106 (Sh 2)

Notes:
1. If incorrect data is displayed (or printed) at device, begin troubleshooting on Diagram 4-169.
2. If WCC is not properly executed at device, begin troubleshooting on Diagram 4-147.
3. If order is not executed properly, begin troubleshooting on Diogram 4-151.
4, If data following SBA order is not displayed in proper location, begin troubleshooting on Diagram 4-152.
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CHART 1. CU - DEVICE ADDRESSING

X
®
x

Binary Equivalent

0000
0001
0010
0011
0100
0101
0110
o
1000
1001
1010
101
1100
1101
1110
nn

TMOOA®EP>O0OONOUNEWN —~O

Note: Flip BUS OQUT P

switch up, os
required to
generate odd
parity,

Exomple: CU/device cddress is hex 7B,
Flip BUS QUT switches as shown,

Diagram 3-106.

Bits

Bit Value

Hex = 58

Write Command (Sheet 3 of 3)

Diag 3-106 (Sh 3)

CHART 2. WCC CODES

Write Control Character (WCC)

0 1 2 3 4 5 6 7
. KB RST
0 1 Printer Format sp SA RST MDT
. . Set BUS OUT
Bit Action Switch To:
0 0
1 1
2 See Note.
3 See Note.
4 Stort Printer 1
5 Sound Alarm 1
6 Restore Keyboard 1
7 Reset Modified Data Tags 1
Note: Bits 2 ond 3 settings — 213
Honor NL (Printer Start New Line)
and EM (End of Message
Stop Printing) orders. =0fo0
Print 40-choracter line =011
Print 64-choracter line =1]0
Print 80-character line =1

Example:

WCC bit-configuration (in a message addressed to a printer) to (1)
print 40-character, lines and (2) start the printer printing, looks

CHART 3. RA, SBA, EUA, AND SF ORDER SEQUENCES SHOWING BYTE COUNT STEPPING.

How to use this chart:
If you load in the RA order, for example, you must follow chart 3A before loading in the next data character. The byte count should step as shown.

* If not correct, troubleshoot with Diagram 4-150 or 4-151,

A,

[— BYTE COUNT ——
0 [ ! | 2 l 3

Load
RA Order

*Raise

SERV OUT

Drop
SERV OUT

Load Hi-
Order Adr

*Raise

SERV OUT

Drop
SERV OUT

Load Lo~
Order Adr

* Raise

SERV OUT

Drop
SERV OUT

Load
Alphameric Char

———BYTE COUNT ——
0 | ! I 2 | 3

C.

[—-BYTE COUNT —/

0

2

3

Load SBA
or EUA Order

Load
SF Order

*Raise

SERV OQUT

*Raise

SERV OUT

Drop
SERV OUT

Load Hi-
Order Adr

*Raise
SERV OUT

Drop
SERV OUT

Drop
SERV OUT

Load
Attribute Chor

*Raise

SERV OUT

Drop
SERV OUT

Load Lo-
Order Adr

*Raise
SERV OUT

Drop
SERV QUT

*Raise
SERV OUT

Drop
SERV OUT

Abbreviations of Orders

DUP  Duplicate

EM End of Message

EUA  Erase Unprotected to Address

FM Field Mark
Ic Insert Cursor

NL New Line

PT Program Tab

like this:
P 0 2 3 4 5 6 7
0 0 1 0 1 1 0 0 0
-
Print 40-
character Start printer
line

RA
SBA
SF

Repect to Address
Set Buffer Address
Start Field

Hex Code

1C
19
12
1€
13
15
05
3C
1

1D
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Diag 3-107 (Sh 1) 3-20

IMPORTANT
Legend:
Before starting command operation, perform the following procedure When an error is detected, swap Cable 2. Retry command using other overlay. gen
(if not previously done): If an error is detected both ways, troubleshoot error that occurs earliest. Conti ly Lighted Indicato
Switch Indicator Unit checkout (paragraph 7,7.3). . ontinuously Lighted Indicator
'AII ':eferencelf in the Troublleshooﬁlng‘Diugrum Ref columns should be considered @@ Pulsing Indicator - Size of dot is relative to pulse length and repetition rate. That is,
in the order listed for problem analysis. the smaller the dot, the shorter the pulse and/or the lower the repetition rate.
rr- - - - r- - - - — —_—_—— — - — — — 7 e
[ Cable and | Cable and | I_ Cable and |
| Connector CU Socket | Connector | CU Socket I | Connector | CU Socket |
- 3 - | Sy A4 { I 3
| Swn‘fch/ ——f— Y4 [ SWI.’Ch/ 2 - I | Switch/ F—%—— +fv4 !
I Indicator ) 0v3 | Indicator f———f~—_ V3 I Indicator 0v3 |
| Unit _—L|\,..|y2 | Unit 1 0v2 | i ‘_‘2_'\_'.
_l——]|\_,,| N | | Unit ; Y2 |
| Y1 | ] | Y1 |
| Use 3272 MLPXR CTRLS/LOCAL | Use 3272 MLPXR/LOCAL | | Use 3272 MLPXR CTRLS/LOCAL
| INTERFACE BUS & TAG overlay. L __ __ __INTERFACE STATUS & SENSE overlay. | I INTERFACE BUS & TAG overlay. !
i i IN i
IND switch down IND switch down Trouble- D switch uvp Trouble-
. shooting BFR shooting
Switches BUSIN  [serv | REc | seL | cu | op [ADR [serv | sta | stA [sta | cE [ ce | DE | EnpD |sTOP | CMD Diagram BYTE COUNT 10 [ PRI [yar'/| BFR | WRT | RD SEQUENCE | cHo { o/ Digrom NOTES
(Ovut Tags) f 1| REG | CTR | AFT | ADR |MODE|MODE|F" SEQ | XFR
SEQ | ] REQ | ! | | ERLY | REQ REM ST Ref Ref
0-7 | P . ) 0 1 2 3 | LpD | DD |FTCH | VAL 2 3 4 5 6 7 8 FIN
—] Start below if chained from previous command. 2. Place LOC/REM switch (on main power panel) in LOC.
1. Place CU off line by flipping ON LINE/OFF LINE switch 3. Turn MAIN LINE switch ON.
(located on logic gate A1) to OFF LINE. ! 4. Flip LOCAL MODE ON switch up.
Drop - Syst t
OP OUT 4-100 @ . 4-100 ystem rese
All Switches
Do ® ®
Rai
OGI;SEUT @ @ @ @ @ @ 4-107 CU begins polling each device
: (poll poll).
N Polling involves byte counts 0, 1,
Load CU-device address with BUS QUT switches. (See Chart 1) 2, and 3.
Sequences alternate between 2 and
2116 4-117
4-117 B
4-118 4-119
To terminate command-chaining, DROP SUPR out here.
Drop CU-Device 4-118
ADR OUT Address . . ‘ ‘ 4-120 @ e .
Load Read Modified command - BUS OUT switches P, 5, and 6 (Hex 06).
ea ’ 2y J 4-130 l
2-]1%; 4-131 Flashes when device buffer
4:'30 4-132 transfers to CU buffer.
4-125
4-130 4-130 Initial status is all zeros.
4-133
_ Channel accepts initial status.
SERV OUT 4-134 P
4-136
SDé-;\p/ out 4-137 Attention identifier is on bus in.
4-138
4-146 4-146
4-136 4-139
4-139 To determine cursor address,
combine high and low order
SERV OUT 4-146 4-146 addresses (in hex) and look up
cursor address in Diagram 7-114,
Drop 4-136 _
SERV OUT 4-139 4-139
B SBA (set buffer address) code on
- 4-146
4-146 bus in if MDT (modified data tag)
bit of attribute character is
4-136 4-141 found. If no MDT bit is found,
4-143 CU sets CE and DE. Conclude
operation at CU-stop sequence
(next page).

Diagram 3-107. Read Modified Command (Sheet 1 of 2)



IND switch down IND switch down IND switch up
+ Trouble- Trouble- NOTES
Switches BUSIN  fserv [ REG [ sEL | cH | op | ADR | serv | sta { sta | sTA | ce § ce | o | eno |sTor | cmo hoott BYTE COUNT 10 | prI | BER 1 BFR | wrr | RD SEQUENCE CHG | Op/ oot
(Out Tags) sea | 1 | o [re@| i | | I | ery | re@ | REM ST snooting REG | CTR | YAL/| ADR |mMODE|MODE 1| SEQ | XFR P
0-7 { Diagram 0 1 2 oD | DD | fien | VAL 2 | 3 | 4 s | e | 7| 8 FIN Piggram
e e
Raise
4-146 ® ® 6 o o0 e® @ 4-146
SERV OUT ) @ o )
Drop Hi Order 4-136 @ 4-141 To determine address of
SERV OUT | ADR O @ 0 . . 4-143 . 0 . . . first character position
i f modified data field
R ) o ,
SERV OUT o o ® [ 4-146 ® BN BN NN o ® 4-146 e high and low order
addresses (in hex) and look
Drop Lo Order 4-136 4-141 up address in Diagram 7-114.
SERV OUT ADR O @ ‘ . . 4-143 . ’ ‘ . . . ‘
Raise 4-146
4-146
SERV OUT 6] ® ® [ o ® ® 0 o ® ®
e Pt o) o ° ® ° e e oo 0|0 ° ® o
SERV OUT Char 4-143 Bl
Repeat two previous steps to read cach byte desired. If last character position of last modified data field is reached before channel-stop is performed; that is,
CMD OUT is raised, skip channel-stop sequence and go to CU-stop séquence.
CHANNEL—STOP SEQUENCE
Raise 4-146 . - hannel stop.
CMD oUT ® ® o (BN AN BN ) L w158 | @ o 0 0 o o ® 4-154 Channel stop
Drop - it 4 (CE
2 o | o< | O ® olo| |ofofe ° P olelo ® ° 0 81O
If chaining to next command, raise SUPR OUT here.
SDEOLPOUT oc O Q O O O 0 0 0 4-162 G Q 0 0 @ 0 Channel accepts ending status. CU
16 resumes polling unless SUPR OUT is
Raise _ - up (chaining). If so, the following
SERV OUT O 4-162 ® @ © © 4-107 indicators are lit: BYTE COUNT 0,
PRI CTR LDD, BFR VAL AFT FTCH,
or Ut ®) @l ®|® ® 4-107 | BFR ADR VAL and SEQUENCE 6.
CU~STOP SEQUENCE
Last character of last modified
SRV OUT See NOTES P . _
Dovin Column O e o [ 111 1 @ ~~ d 0|00 o ® 4-141 Field s on bus in.
Raise p : s
SERV OUT o ® ® 4-146 o ® O 0|0 ® ®
7-141
Drop ) 4-155 4-142 it 4 (CE
o our || 0 | O o |e oo oloo ° “= e o o0 e ® ° HE ] oo ne s s s
If chaining to next command, raise SUPR OUT here.
Drop _

SEL OUT ¢ O @ . . . . . . foez . . ‘ . @ 0 rChunnel accepts ending status. CU
HRai @ . @ 4-162 resumes polling unless SUPR OQUT is
aise L N

4-162 O 4-107 up (chaining). If so, the following
SERV OUT O @ @ @ 10 indicators are lit: BYTE COUNT O,
PRI CTR LDD, BFR VAL AFT FTCH
D _ , .
o0 0 @ ®|® @ O 4-107 BFR ADR VAL and SEQUENCE 6.
SERV OUT
CHART 2. ATTENTION IDENTIFIER (AID) CODES
CHART 1, CU - DEVICE ADDRESSING
Hex Graphic AID Hex Graphic
Hex Binary Equivalent £ le: CU/devi 4d is hex 78 Note: If wrong AID is on Bus In, start AID Char | Char Char Char
xample: evice address is hex /. troubleshooting on Diagram 4-138. No AID 3 7A R
i i generated ! PF 10 key :
(]) ggg? Flip BUS OUT switches as shown, Disploy Station) 60 ) P 11 key - ;
No AID generated PF 12 key 7C
2 0010 Note: Flip BUS OUT P BUS OUT (Printer) £8 Y PA 1 key 6C %
3 oot switch v, os ENTER key 70 - PA 2 (CANCEL) key 6E >
4 o100 required fo Plo 12 34 5 6 7 CLEAR key 6D ~ PA 3 key 68 ,
> orot generate odd @ @ @) @ @ @ @ TEST REQ key Fo* 0 Selector Pen 7E =
g 0110 parity. @ @ PF 1 key F1 1 Operator Identification Card 6 w
. ?(‘)(1)(1) 7 B PF 2 key F2 2 Reader - Enter ”
PF 3 key F3 3 Reserved 6F ?
/i }Ig?é PF 4 key F4 4 Reserved E9 z
B 1011 PF 5 key F5 5 Reserved 6A |
c 1100 PF 6 key F6 6
D 1101 PF 7 key F7 7
E 1110 PF 8 key F8 8 * Transferred on Read Buffer command only.
F 1mnn PF 9 key Fo 9
Diagram 3-107. Read Modified Command (Sheet 2 of 2)
Diag 3-107 (Sh 2) 3-21




Diag 3-108 (Sh 1)

Before starting command operation, perform the following procedure

(if not previously done):

Switch Indicator Unit checkout (paragroph 7.7.3).

IMPORTANT

When an error is detected, swap Cable 2. Retry command using other overlay.
If an error is detected both ways, troubleshoot error that occurs earliest.

All references in the Troubleshooting Diagram Ref columns should be considered
in the order listed for problem analysis.

Legend:

. Continuously Lighted Indicator

O®

3-22

Pulsing Indicator - Size of dot is relative to pulse length and repetition rate, That is,
the smaller the dot, the shorter the pulse and/or the lower the repetition rate,

e o — e e e e e ——— ey
r Cable and l_ Cable and j lI_ Cable and l
| Connector | CU Socket = Connector | CU Socket i | Connector ‘ CU Socket |
3 3 3
l Switch/ P————— Y4 | Switch/ ——2'\——’.Y4 l ] Switch/ F—f———Alv4 !
| Indicator —\—2|\_____,2Y3 | Indicator [————@—_ Y3 | | Indicator 2 0v3 l
Unit H Y2 . __—‘M
| L o i X | | A B - |
| Use 3272 MLPXR CTRLS/LOCAL I Use 3272 MLPXR/LOCAL : l Use 3272 MLPXR CTRLS/LOCAL :
I INTERFACE BUS & TAG overlay. INTERFACE STATUS & SENSE overlay. | l INTERFACE BUS & TAG overlay. |
—_—————
IND switch down IND switch down Trouble IND switch up Trouble-
Switches N
shooting BFR shooting
(Out Togs) § BUS N foeey|req |seL | cu | o [ADR [serv | sta |sta [ s1a | ce | ce | e |eno |stop| cmp Diagram BYTE COUNT 10 | PRI |ya, /|BFR | WRT | RD SEQUENCE CHG | OF/ Diagrom NOTES
se@| 1+ [ o [re@] 1 | |t | 1 |eriy | REQ | REm ST Ref r 1|REG | CTR |ap7” | ADR |MODE [MODE] F | seq | xR Ref
0-71 P 0 i 2 3 JLbD | DD [grend VAL 2 3 5 6 7 8 FIN
2. Place LOC/REM switch (on main power panel) in LOC,
1. Place CU off line by flipping ON LINE/OFF LINE switch 3. Turn MAIN LINE switch ON.
(located on logic gate A1) to OFF LINE. 4. Flip LOCAL MODE ON switch up.
D
Or;%UT 4-100 ® o 4-100 System reset.
All Switches
Down . .
Raise
4-107
OP OuT ® @ @ @ © @ @ CU begins polling eoch device (poll
poll).
Load CU-device address with BUS OUT switches. (See Chart 1). Polling involves byte counts 0, 1,
2, and 3. Sequences alternate
- - o between 2 and 4.
Raise O I EP PR b s
ADR OUT ®|® @ @ & () @
Raise 4-116 i B g . : 4-117
SEL OUT Address 2:”{73 . 1. . : . 4-119
Drop CU-Device 4-118
ADR OUT Address . . . . 4-120 . . .

Diagram 3-108. Erase All Unprotected (EAU) Command (Sheet 1 of 2)



IND switch down IND switch down IND switch up
Switches Trouble- Trouble-
BUS IN shooting TE COUNT BFR SEQUENCE shooting
(Out Tags) serv [REQ | SEL | cH | op | ADR |sErv [ sTA | sTa [s1a | ce | ce | pE |enp [sTop|cmo Flowchart BYTE coU 10 | PRI fyapy| BER | WRT | RD cHa | o/ Flowchart NOTES
/
sk | | | o lreq | | b |1 |eruy| req | Rem ST Ref f TIREG | CTR |7 e | ADR [MODE [ MODE] f ] SEQ | XFR Ref
0-7 P 0 1 2 3 LDD |LDD FTCH VAL 2 3 4 5 <] 7 8 FIN
Load Erase Atl Unprotected command - BUS QUT switches P, 4, 5, 6, and 7 (Hex OF),
g " N " - 4-121 4-132 CE and DE indicators light
Rai : g9
e . : . . : - . ‘ . 4-122 . . . ' 4-164 simultaneously in manual operaticn.
CMD QUT i : 4-125 4-165 However, in normal channel
. ’
Drop . .. R oC . el al [ Ny B C 4-125 operation, DE is set after C[ and
CMD OUT: ; . ' ‘ ’ ; . . S . . . ' . ' 4-133 . . i . . results in a request-in sequence.
Drop 4-133 ‘Bus In Bit 4 (CE) Ending
SEL OUT oc . . . . . . . . . 4-162 . . . . 'Bus In Bit 5 (DE) Status
Raise Channel accepts initicl status. If
SERV OUT 4-135 ®@ ® ©®|® ® ® ® 4-135 SUPR OUT is up (chaining) the
Drop following indicators are lit: BYTE
SERV OUT ® @ ®® @® ® ® 4-107  JEOUT & PRICTR LDB, and

CHART 1. CU -DEVICE ADDRESSING

Hex Binary Equivalent Note: Troubleshoot Diagmm 4-165 if EAU comn}ond appears O.K., but
Example: CU/device address is hex 78, all unprotected fields are not erased at display.
0 0000 Flip BUS OUT switches as shown.
1 0001
2 0010 Note: Flip BUS OQUT P
3 ~0011 switch up, as BUS OUT
4 0100 required to P 0 1 2 3 4 5 é 7
5 0101 generate odd
oo m 8lo 66 6l6¢ 6o
01N
8 1000 7 B
9 1001
A 1010
B 1011
C 1100
D 1101
E 1110
F 1M

Diagram 3-108. Erase All Unprotected (EAU) Command (Sheet 2 of 2)

Diag 3-108 (Sh 2) ' 3-23



Diag 3-109 (Sh 1) X ' 3-24

IMPORTANT Lecend:
Before starting command operation, perform the following procedure Wh . eoenc: B
(if not previously done): en an error is detected, swap Cable 2. Retry command using other overlay. . ) |
Switch Indicator Unit checkout (paragraph 7.7.3) If an error is detected both ways, troubleshoot error that occurs earliest. ‘ Continuously Lighted Indicator
All references in the Troubleshooting Diogram Ref columns should be considered @@ Pulsing Indicator - Size of dot is relative to pulse length and repetition rate. That is,
in the order listed for problem analysis. the smaller the dot, the shorter the pulse and/or the lower the repetition rate.
e = = = = — T T T T T T T Gl T —— T T T T T T e e e e e e e T e e e e - — — — — — -
able ond
| Coble and 1 Cable ond !
| Connector | CU Socket I C°”;"’°’ CU Socket : : Connector I CU Socket :
; 3 ! Swirch/ Al V4 | 3
I Swiren/ —Iv—lnvg | Swirch/ 7y I | : Switch/ [———— A4 1 ‘
l ihatial e PR M | Unit . 0v2 | | indicator -1, ovs |
I 1 Yf | _|—I\_.-I Y1 | | Unrit ‘—I\_——I] Y2 |
v |
B Use 3272 MLPXR/LOCAL
} Use 3272 MLPXR CTRLS/LOCAL :— INTERFACE STAT/US & SENSE overlay | : Use 3272 MLPXR CTRLS/LOCAL I
INTERFACE BUS & TAG overloy, L — — 20 : | INTERFACE BUS & TAG overlay. |
IND switch down IND switch down Troubl IND switch up
}‘;0‘-‘ ‘e- Trouble-
i BUS IN ‘ shooting BF hooti
ok SERV | REQ | SEL | cH | op | AcR |serv | sta | sta | sTa | cE | ce | pe | enp | stor| cmo Diagram BYTE COUNT o | et | o] e | war | oeo SEQUENCE cre | or/ e NOTES
9 SEQ [ o | reQ | 1 | [ 1 ERLY ! REQ | REM ST Ref REG | CTR | ,pr | ADR |MODE |MODE} f 1) SEQ | XFR Ref
0-71 P 0 2 3} D WD | e, | VAL 2 | 3 I 4 | 5 l 6 ‘ 7 | 8 FIN
2. Place LOC/REM switch (on main power panel) in LOC.
1. Place CU off line by flipping ON LINE/OFF LINE switch 3. Turn MAIN LINE switch ON.
(located on logic gate Al) to OFF LINE. 4. Flip LOCAL MODE ON switch up.
Drop
P OUT ) 4-100 ® ® 4-100 System reset.
All Switches|
Down . .
Raise CU begins polling each device
or our ® ®| e ® ® O] 41971 (ot polt).
At disploy stotion keyboard: Key in three or four characters. Depress
TEST REQ key. The CU should stop polling and the following indicators
should light: REQ I, ATTN, BYTE COUNT 0, PRI CTR LDD, ond
SEQ 6. (Diogrom 4-166.)
Rafse ' f CU-Device | . | ] 1 S selection during
SEL QuT Address | SR S @ . . . o channel poll.
Rafse -0 f oLk X ,
CMD OuT S | ® [ Proceed
Diop
80
CMD our G . Attention status (bit 0)
Drop. on BUS IN.
SEL OUT g o
Raise
Ve OUT Channel accepts ottention
(ATTN) status,
Brop-" 7 CU resumes polling.
SVC OUT
toad CU - device address with BUS QUT switches, (See Chart 1.)
Raise
ADR OUT ®@I®|®|06 © ® o
Raise CU-Device 4-116 17
SEL OUT Address 0 . . ::Hg . 4 . . 4-119
Drop CU-Device 4-118
ADR OUT  J Address o ‘ . . 4-120 . . .
Load Read Modified command - BUS OUT switches P, 5, and 6 {Hex 06).
Raise ) . ° ‘* R s i 4130 Flaghes when device buffer
CMD QUT - TR . 4-132 transfers to CU buffer,
23&; oor b ® o ol 0 ‘ . Initial Status is ol zeros.
Raise
SERY OUT ® ® [ ] Channel accepts initial status.
Drol
SERV OUT o o ® ] o 4-148 | SOM (Hex O1)
Rolse ' : \ k,: » |
o o] o o
Dro Fy : . CZ e
SeR ouT OO ] K @ 4144 B % (Hex 6C)

3 3 0 Special
Raise Heading
SERV QUT | ” . . . Generated
Drop by CU.

& 51 4-144 y
SERV OUT ] o ® i /(Hexs)) Note: AID

) R 7 n haracter
Raise o l : " o ® N ;:s not
SERV OUT . — : . transferred.
stvour 02 | @ B '@ @ 4-144 | sTX (Hex02)

Diagram 3-109. Test Request (Read Modified CMD in Response to Test Request from Display) (Sheet 1 of 2)



i D swi IND switch
IND switch down IND switch down Trouble- switch up Trouble-
i hootin
Switches BUSIN  |serv | rea | seL | cn | op | ADr|serv | sta{ sta |sta | ce § ce | pe | eno |stor | emo shooting BYTE COUNT o | el VB:E/ BFR | WRT | RD SEQUENCE cHG | op/ Divaro NOTES
(Out Tags) SEQ 1 O | REQ | 1 1 1 ERLY [REQ | REM ST 9 L '| REG | CTR | Apf | ADR | MODE|MODE] V] SEQ | XFR Ref
0-7 P Ref 0 1 2 3 LDD LDD VAL 2 3 4 5 6 7 8 FIN
FTCH
Raise 4-146
SERV OUT ® [ o ® ® ® ® © © o ®
4-136
Drop Data -
serv ouT [ Char (] ® (] () (] i_}jg ® o 0 0| 6 o (]
Repeat two previous steps to read each byte desired. If last character position is reached before channel-stop is performed, that is, CMD OUT is raised,
skip channel-stop sequence and go to CU-stop sequence. :
CHANNEL-STOP SEQUENCE
. ) ) 4-141
Raise 4-146 : -1 4-142
CMD OUT . . . . ‘ . ‘ . 4-154 . ‘ . . ' - : . : 2R R :@ R 4154 Channel stop.
Dro, ) ] L ) .
2% o | oc | @ o |o olo| [ofee ° v | @ o olo| R ol | | o] e 45} s
If chaining to next command, raise SUPR OUT here.
Drop
SEL OUT oc . . . . . . . 0 4-162 @ o . . . @ Ehannel accepts ending status. CU
Rai @ @ @ 4-162 resumes polling unless SUPR OUT is
aise . e .
4-162 . 4-107 up (chaining). If so, the following
SERV OuT @ @ @ indicators are lit: BYTE COUNT O,
PRI CTR LDD, BFR VAL AFT FETCH
D - ’ 7
SERV OUT OB BCRKOC] ® ® O] #1074 BFR ADR VAL and SEQUENCE 6.
CU-STOP SEQUENCE
SERV. OQUT See' NOTES - i 42141 Last character of last modified
D°W“~ P ,‘Col‘umn . ii ‘ ° . e 4-141 @ @ Q ‘ ' field is on Bus In.
Raise ‘ :
WEE 2 4-146
svour } | | @ | @] | @ | , o ! ® | | @ &0 @
i e - - - YRV -
Drop ™ e (RN I S - S , 4-155 i ] ; pyt Bus In Bit 4 (CE) )
SERV- OUT ™ hegets o o B ‘ BN ® - ‘ ® ®|©® 6 : ® 4-156 ® : 1| ® ;,,,‘ 4-155 Bus In Bit 5 (DE) [ Cnding Status
If chaining to next command, raise SUPR OUT here.
Drop
SEL OUT oc . o ’ . ‘ @ 0 ’ 4-162 a @ @ . . @ IChunnel accepts ending status. CU
Iling unless SUPR OUT is
Raise 4-162 resumes po T
4-162 ©, @ @ @ 4-107 up (chaining). If so, the following
SERV OuT . @ @ @ 0 indicators are lit: BYTE COUNT O,
Dro B PRI CTR LDD, BFR VAL AFT FETCH,
SERY OUT CRECAKCREC; ® ® © #-107 ¥ .8FR ADR VAL and SEQUENCE 6.
CHART 1. CU-DEVICE ADDRESSING
H Bi Equivalent
o fnary Juivaren Example: CU/device address is hex 7B,
0 0000 Flip BUS OUT switches as shown,
1 0001
2 0010 Note: Flip BUS OUT P
3 0011 switch up, as | BUS OUT
4 0100 required to [ 0 1 2 3 4 5 é 7
5 0101 generate odd
ol = 8lg 6666 g0
7 0111 7. B
8 1000
9 1001
A 1010
B 1011
C 1100
D 1101
E 1110
F mn

Diagram 3-109. Test Request (Read Modified CMD in Response to Test Request from Display) (Sheet 2 of 2)
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Diag 3-110 (Sh 1)

Before starting command operation, perform the following procedure
(if not previously done):
Switch Indicator Unit checkout (paragraph 7.7.3).

IMPORTANT

When an error is detected, swap Cable 2. Retry command using other overlay.
If an error is detected both ways, troubleshoot error that occurs earliest,

All references in the Troubleshooting Diagram Ref columns should be considered

in the order listed for problem analysis.

3-26

Legend:
. Continuously Lighted Indicator

@@ Pulsing Indicator - Size of dot is relative to pulse length and repetition rate, That is,
the smaller the dot, the shorter the pulse and/or the lower the repetition rate.

|— Cable and T Cable and | r— Cable and |
| Connector CU Socket | Connector CU Socket | l Connector | CU Socket |
] | . 3 3
1 Switch/ L g gvs | Switch/ ——Tl\——"' Y4 | ] Switch/ f——————+1HY4 :
I Indicator 9 0v3 I Indicator F———"%—~— Y3 | I Indicator 2 gvs
| Unit ] Y2 | Unit 1 0v2 | | Unit _—-‘-]—Iulvz |
| Y1 I vl | | v |
Use 3272 MLPXR CTRLS/LOCAL I Use 3272 MLPXR/LOCAL | | Use 3272 MLPXR CTRLS/LOCAL |
I INTERFACE BUS & TAG overlay. L INTERFACE STATUS & SENSE overlay. | l INTERFACE BUS & TAG overlay. |
______ —/
IND switch down IND switch down Trouble- IND switch up Trouble-
Switches l:ou'.e BFR shooting
(Out Tags) | BUSIN  |serv |REQ | SEL | cH | OP | ADR |serv | sTa |sta [s1a | ce | ce | o )enp [sTor|cmp Soonne BYTE COUNT 1O} PRI |\ /| BFR [ WRT | RD SEQUENCE CHG | oF/ Diagram NOTES
st | 1 | o [rea ] 1 [ [ I |ERLY | REQ | REM ST ‘agram —1| REG | CTR ADR |MODE|MODE] ™ '] sEQ | XFR Ref
1t Ref oo | LoD [ AET | vaL
2 3 ]t L FTCH 2 3 4 5 6 7 8 FIN
) 2. Place LOC/REM switch (on main power panel) in LOC.
1. Place CU off line by flipping ON LINE/OFF LINE switch 3. Turn MAIN LINE switch ON.
(locol’edt on logic gate Al) to OFF LINE. 4. Flip LOCAL MODE ON switch up.
gr;po o 4-100 o 4-100 System reset.
All Switches
Down . .
Reise CU begins polling each device
OP OUT @ @ @ @ @ 4-107 (poll poll).
At display station keyboard: Depress one of the keys shown in Chart 2, The CU should stop polling, and the following indicators should light:
REQ I, ATTN, BYTE COUNT 0, PRI CTR LDD, and SEQ 6 (Diagram 4-166).
Roise” <. FCU-Device | - e g
SEL OUT- FAddress:” Q 0 4-159
g(;\:;OUT : o . 4-121 Proceed
Drop
CMD OUT 80 ‘ 0 4-133 Attention status (bit 0)
D on BUS IN.
rop ~
setour | & o l 2K J 4-162
Raise o) ' ‘ .
e 4-135 Channel accepts attention
S,‘VC‘ ’OUT (ATTN) status.
Dro CU resumes polling.
SVCOUT -
Load CU-device address with BUS OUT switches. (See Chart 1.)
Raise \
ADR OUT (ORKO; @ @® ©
Raise CU-Device 4-116 4-117
SEL OUT | Address ® ® 0 I o @ 4-119
D;op CU-Device 4-118
ADR OUT Address a . s ’ 4-120 . .

Diagram 3-110. Short Read (Sheet 1 of 2)




IND switch down IND switch down IND switch up
Switches Trouble- Trouble-
(Ovut Tags) | BUSIN  lseprv | Req | SEL | cH | op | ADR [sErv [ sta | sta [sta | ¢ § cE | pE |enD |sTOP| CcMD g’.“““g BYTE COUNT 10 | Pri &:R BER | WRT | RD SEQUENCE CHG | oF/ g‘_‘f'r':g NOTES
SEQ | | o |reQ| 1 ! ] I |ERLY [REQ | REM ST R';’g”’"‘ r 1| REG | CTR L/| ADR |MODE|MODE] SEQ | XFR R'fg m
0-7 P e o |1 2 | 3 |wo|Loo FATFCTH VAL 2 5 |6 FIN e

Load Read Modified command ~ BUS QUT switches P, 5, and 6 (Hex 06).

; 42121
Raise . 4-131
re o o0 ° ° o |e o0 ° ® e
D 4-125
C;\ZPD ouT ‘ ‘ . . . ‘ . 4-133 . . . . . Initial stotus is all zeros.
z:;\i ouT 3 | . L B 4-134 o - . .’; N R . Channel occepts initial status.
Drop AID Char | , ' 4-136 e | Py o o] Attention identifier (AID) is on Bus
SERV OUT | (Chart 2) ® ‘ o o @ e | @ L B B .y OF @ | o
Raise 4-146
CMD OUT ® ® ® [ BK BN BN J o 4154 ® L BN ) o o 4-154
Drop
cmpour | °C | @ ® o |0 ( B BN J o 4-156 ® o o ®

/ Bus In Bit 4 (CE) \ Ending

If chaining to next command, raise SUPR OUT here. Bus In Bit 5 (DE) { Status
o foc | @] ° ole| o|o|0] o | |l | | | |@® ~ -

- - - - - S SRR L ke Channel accepts ending status, CU
e 4-162 @ @ @ | @ R 4-162 resz:\r::s ;::Jlling unlesls gUPR QUT is
SERV.- OUT | Nk Bl b 4-107 up (chaining). If so, the following
Drop R [N e i indicators are lit: BYTE COUNT 0,
SERV OUT FROREOREOA 4-107 PRI CTR LDD, and SEQUENCE 6.

CHART 1, CU-DEVICE ADDRESSING

Hex

Binary Equivalent

TMOO®P>OONOCTULARWN—=O

0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
101
1100
1101
1110
mn

Note:

Flip BUS OUT P
switch up, as
required to
generate odd
parity.

Diagram 3-110. Short Read (Sheet 2 of 2)

Diag 3-110 (Sh 2)

Example: CU/device address is hex 7B.

P

&

@00

Flip BUS QUT switches as shown.,

BUS OUT

d

bob

CHART 2. AID CHARACTERS GENERATED BY )
DISPLAY ASSOCIATED WITH SHORT READ

Key Depressed AID Character on Bus In

at Display* Bus In Bits Hex
PA1 1245 6C
PA2 12456 6E
PA3 12467 4B
CANCEL 12456 6E
CLEAR 1257 6D

* All keys listed may not be present on keyboard.
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Diag 3-111 (Sh 1)

Before starting command operation, perform the following procedure
(if not previously done):
Switch Indicator Unit checkout (paragraph 7.7.3).

IMPORTANT

When an error is detected, swap Cable 2. Retry command using other overlay.
If an error is detected both ways, troubleshoot error that occurs earliest.

Legend:
. Continuously Lighted Indicator

@ Pulsing Indicator - Size of dot is relative to pulse length and repetition rate. That is,

All references in the Troubleshooting Diagram Ref columns should be considered
the smaller the dot, the shorter the pulse and/or the lower the repetition rate.

in the order listed for problem analysis.

—

~ree—e————— - - - —_— T T T T e T T T e T _—— T —_—_——_— - ————— T e —__————
Cable and C t CU Socket Cable and Connector CU Socket
l S o ey , ooe T ° | 2 j r— Cable and Connector CU Socket _—l
3 ! 3 | ! |
| Switch/ ¥ _AYs Switch/ f—————Sh____LAV4 | 3
| | Indicator 2 DY3 Indicator P——F Y3 l Switch/ ——————H@~___ Y4 |
Unit ———\—T'\—lle | Unit . oy2 | | Indicator 2 ovy3 |
[ i‘l\jw | —_‘—|\_-’. v | | Unit —L]__l_‘g Y2 |
I Use 3272 MPXR CTRLS/LOCAL - _ _ _ Use 3272 MPXR/LOCAL | | Use 3272 MPXR CTRLS/LOCAL Y1 |
| INTERFACE BUS & TAG overlay. 71 INTERFACE STATUS & SENSE overlay. INTERFACE BUS & TAG overlay.
IND switch down IND switch down Trouble- IND switch up Trouble=
shooting BFR shooting
switches | BUSIN Kooy |rec| ser | e | op | apr [serv|sta |sta | sta|ce | ce | pe |enplstor| cmp Diagram BYTE COUNT oo | e (vau/| BT [ wer | ro | SEQUENCE [Sie| or Diagror NOTES
€
©utTegs) I T o [se@ | 1 | © re@] 1 L i | ERLY| REQ | REM ST o | 1 2 oo | oo ?TFgH vaL | mooe [ mool" I 3 l 4 I 5 I 6 l 5 l 8 FIN e
Start below if chained from previcus command.
1. Place CU off line by flipping ON LINE/OFF LINE switch 2, Place LOC/REM switch (on main power panel) in LOC.
(located on logic gate Al) to OFF LINE. 3. Turn MAIN LINE switch ON.
4. Flip LOCAL MODE ON switch up.
Drop - -
OPOUT 4-100 . . 4-100 System reset.
All Switches
Down 0 .
?)u:’seOUT @ @ @ @ © @ 4-107 CU begins polling each device

Load CU-device address with BUS OUT

switches. (Se

e Chort 1)

(poll poll).

Polling involves byte counts 0, 1,
2, and 3.
S alternate between 2 and

Raise

ADR OQUT

q

4.

Raise
SEL OUT

To terminat

Drop CU-Device
ADR QUT -Address:

Load diagnostic write command = BUS QUT swi

tches P, 4, and 7 (Hex 09).

&b our oo 0 ® ° vz | @ ° °

o ot o { AN AN ) o0 o e | ® o o fnitial status is all zeros.
Sehv ouT [ L o 134 | @ { ] @ Channel accepts initial status.
Sy out [ o o o o w3 | @ o () CU waits for DC D.

Load DCD (may be any valid character - not used).

Probe A1B2P02, Green should be lit and should remain lit as SERV OUT is raised, If this is not true, replace A1B2.

Raise
SERV OUT

Drop
SERV OUT

Diagnostic Write must be
chained to another Diagnostic
Write to be effective.

Raise
SUPR QUT

Causes command chaining.

Drop
SEL OUT

Raise

SERV OUT

Drop
SERV OUT

Note: These commands are not used by customer programs but are used by diagnostic programs.

Diagram 3-111. Diagnostic Write and Diagnostic Read Commands (Sheet 1 of 3)
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Probe A1P2507, Green should be lit.

If Red is lit, go to Diagram 4~172,

IND switch down IND switch down Trouble= IND switch up Trouble~

Switches shooting shooting

(Out Tags) 0-B7US ll\:) ggg\/ REIQ SCE)L é:EHQ C;P AlI)R se:zv S'll'A :;ﬁv ;Eg ;:EEM CE | DE |END |STOP Cg{\rD ELOfwchc" . 0 BYTE] COUI:T . :EOE% %ERD Z%H %E{E NVéRDTE Ng))ﬁ ‘ 2 4SEQU5ENCE 6 ;::g g% ;Ie(;wchcrf NOTES

Load CU-device address with BUS OUT switches. (See Chart 1.)
iagizeom | @ ® o
s [ I o e ® ®
sorour | adren L K N ) ® o ®
aorour | adien oo o0 T | @ ® ®

Load diagnostic write command = BUS OUT switches P, 4, and 7 (Hex 09).
i our oo @ o | ol |5z |o ° °
Mo | |®] | |@|@|@ o0 | o |2 |e ® °
EEIRS\(;OUT R . , . I ® 4-134. o o o
2o o |o [0 |o | | |- |® o o

Load DCD - BUS OUT switch 6 (Hex 02). Bit 6 sets Deactivate latch to prevent priority counter stepping. See Chart 2.
e oUT ® o @ ® ? ® 0 0 o 2 | @ @ o ® 4172 DCD byte transfers to MPXR.
e our foc | @ o o L AN o|j0 O o ® o o o
srour | oc| @ o |o oo |o|o|e [ [ ® °® ® Couses commond chotning
sour foc | @ [ oo |ojoe ® ® ® ® o
St OUT ® ® o
St out ® 9 ®

Diagram 3-111. Diagnostic Write and Diagnostic Read Commands (Sheet 2 of 3)

Diag 3-111 (Sh 2)
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Diag 3-111 (Sh 3)

3-30

IND switch down I IND switch down Trouble- IND switch up Trouble=
Switches shooting BFR shooting NOTES
(Out Tags) | BUSIN  Rerpy [ re@| ser | cH | op | aDr |serv| sta]sta |sta | ce | ce | be |enp |sTor|cmp Flowchart BYTE COUNT 1o | PR |Gy | BRR {wrT | RO SEQUENCE cHe | op/ Flowchart
SEQ | o REQ ] ] | | ERLY | REQ | REM ST Ref I ' REG | CTR AFT ADR | MCDE | MODEQ T 1] SEQ | XFR Ref
0-7 P 0 1 2 3 LbD | LDD FTCH VAL 2 3 4 5 6 7 8 FIN
1
Load CU~device address with BUS OUT switches. (See Chart 1.)
7-116
4=117
4-118
Drop CU-Device
SUPR OUT || Address . . .
Drop CU-Device y 4-118
ADR QUT Address . . . . 4-120
Load diagnostic read command = BUS OUT switches P, 4, and 6 (Hex 0A).
T 4021
4-122 4-173
4-125
. 4-125
v 4-133
Raise
SERV OUT ® ® ® 4-134
Drop 4-136 .
o our | % o o o @ o 173 4-173 BUS N bit 1
- - indicates no
sequence or
monitored
control latch
4-173 4-173 changed.
SERV OUT
Drop
SERV OUT 4-173
4-162 4-162
SERV OUT @ @ @ @ @ @
CHART 1. CU=DEVICE ADDRESSING ' CHART 2. DIAGNOSTIC CONTROL DATA CHART 3, DIAGNOSTIC READ DATA, TRACE LATCHES
. . Bit Function Byte 1 Byte 2
Hex Binary Equivalent Example: CU/device address is hex 7B. - B Deverion 5 D Y P
Flip BUS OUT switches as shown. 0,1 Sehe bDlugrom |7-]|I|2. it escription it Sscrpion
0 0000 2 Inhibit initial poll. 0,1 | See Diagram 7-112. 0,1 | see Diagram 7-112,
1 0001 I'—————‘— BUS OUT l 3 Inhibit buffer frc.:nsfer. 2:.7 Sequence latches 2-7. ’ 2 Memory cycle was taken.
2 0010 Note: Flip BUS OUT P 4 Eorce buffer purltyé 3 WCC has one or more bits set.
3 0011 switch up, as Plo 1 2 314 5 &6 7 5 orce AID byte of 60. 4 | Order has been decoded.
4 0100 required to 6 ISe}:.E'ea':t;}/cfef |ofl::h. 5 Modified Data Tag in CU buffer,
5 0101 generate odd @ @ @ @ @ @ 7 nhibit buffer fetch. 6 Cursor check.
6 0110 parity. 7 Sequence latch 8.
7 0111
8 1000 7 B
4 1001
A 1010
B 1011
C 1100
D 1101
E 1110
F 111

Diagram 3-111. Diagnostic Write and Diagnostic Read Commands (Sheet 3 of 3)







Diag 3-112 (Sh 1) 3.32

IMPORTANT
Legend:
B.efore Sfﬂf'l"‘g command operation, perform the following procedure When an error is detected, swap Cable 2, Retry command using other overlay. ' Continuously Lighted Indicator
g‘f .:QL F:red\:mt:sly do.r;e);‘ K h7.7.3 If an error is detected both ways, troubleshoot error that occurs earliest.
witch Indicator Unit checkout (paregraph 7.7.3). @@ Pulsing Indicator - Size of dot is relative to pulse length and repetition rate. That is,
All references in the Troubleshooting Diagram Ref columns should be considered the smaller the dot, the shorter the pulse and/or the lower the repetition rate.
in the order listed for problem analysis.
Cable and l | Cable and _l
Connector l CU Socket | | Connector I CU Socket |
3 3 l N
Switch/ ———2'\—_4 Y4 l | Switch/ —_—""l v4 I
Indicator ——1I\__,..| Y3 | | indicator D Y3 I
| Unit " " | | Unit _—LZ—L———rl Y2 i
I | —L_’;_,J i |
Use 3272 LOCAL INTERFACE: BUS | | Use 3272 MLPXR CTRLS/LOCAL |
& TAG/STATUS & SENSE overlay. INTERFACE BUS & TAG overlay. |
- IND switch up IND switch down Trouble- IND switch up Trouble~
Oy [ BusIN shooting BYTE COUNT o | et | BFR T aee SEQUENCE op/ shooting NOTES
ot log SERV/| REQ [ SEL | CH | OP [ ADR | SERV | STA | STA | STA | CE | ¢ pe | en | stop| SMP [stack]  Dicerom | ree | cr 1 VAY | app | WRT | RO} CHG | ver Diagram
SEQ 1 o RE L E Ref
o | » Q| v | T ] T ey | req | rem ST o l ! l 2 , 3 [ (o5 | tob | AFT | Vac [MODEMODE]” l s , . l 5 l s I 7 l s | SEQ | G Ref
] Start below if chained from previous command.
2. Place LOC/REM switch (on main power parel) in LOC.
1. Place CU off line by flipping ON LINE/OFF LINE switch 3. Turn MAIN LINE switch ON.
(located on logic gate Al) to OFF LINE. 4. Flip LOCAL MODE ON switch up.
4-100 System reset.’

All Switches

Down

D
oF ouT 4-100 o
®

Rais
Oal; eOUT @ @ @ @ @ @ @ 4107 CU begins polling each device (poll

poll).
Polling involves byte counts 0, 1,
2, and 3. Sequences alternate

‘ Load CU-device address with BUS QUT switches. (See Chart 1,)

between 2 and 4,
Raise
ADR QUT
Raise . -CU-Device
SEL OUT Address

To terminate command-chaining, drop SUPR OUT here.

D CU-Devi 4-118
AbROUT | Addes ® o o0 o | @ o ®

Load No Op command - BUS OUT switches P, 6, and 7 (Hex 03).
awour § ] | @@
[c);:po ourt oc ‘ Gl .
If chaining to next command, raise SUPR OUT here. ::Z :: ::: g ESE; % g;‘:;t:‘sg
D 4-133
SEL OUT oc | @ ® | BN | AN BK ) o 4-:22 o
2‘:\5; out L BN BN o 4-175 o
L ® [

D
CMD OUT o ® 4-157

CU raises REQ |
because of stacked status.

o
. Channel stacks status.
o

Diagram 3-112. No Op Command with Status Stacking and Control Unit Busy (Sheet 1 of 2)



IND switch up IND switch down IND switch up
Switches T':ouble- = T}:ou?le—
shooti shooti
©OutTags) | P ™ Fsery | req | set | e | op | aor | serv | sta | sta|sta | ce | ce | e | eno | stor| cmo [stack|  Diearen BYTE COUNT 10 | PRI 1 vaL [ BFR | wRT | RD SEQUENCE che | O/ Diogram NOTES
SEQ | 1 o | rEQ| 1 1 1 1| ERLY | REQ | REM ST Ref 1) REG [ CTR [ AfT | ADR [MODE|MODE| T~ seq | TR Ref
07 P 0 1 2 ‘ 3 LoD | DD |pyen| VAL 2 3 | 4 I 5 | 6 l 7 FIN
Load CU-device address, different than address used on Sheet 1, with BUS OUT switches. (See Chart 1.)
P
ADR OUT e ( BN BN | ® e +» |6 ©® ®
R Note that Op | and
ailse
SEL OUT 50 P . . . ‘ ‘ ‘ . . 4-162 O ‘ ‘ ?‘P: ]I'd;‘::afﬂ:]udrn on.
Drop ?usy En.dicufors on
SEL OUT o ® ® © ® © ® o ;::::‘:'CZ"CU busy
D
ADR OUT o L NN BN J ® o o ® o
Raise CU-Devi Ch | Poll, CU
5:;_ ouT Addre:svnce . . . ‘ . ‘ ’ . 4-159 . . . inil":ir:::d leecﬁon.
Rai
CMD OUT o ® © & o 0 ® e 2 |& ® o Proceed.
D Stacked stat
%% our | ¢ | @ o |o ele| 000 ® s | @ ® o ecad o
D
siour | ¢ | @ o o ® ® 6 & o 4-162 ® @® ®
Rai Ch | d
SERV OUT s | @ = e CUsots CUE srates it
Drop CU rai REQ I ¢
SEEV our . 4175 @ ‘ . csynr:llmiziously pr:senr CUE.
Rai CU-Devi Chonnel Poll,
SELOUT | Address ] ® o 4-159 ® -] ® initiated ZZIec:i:oLi.
" -
CMD OUT ® ® ® 4-121 ® ® ® | Proceed.
o our | 2| ® ® ® 6 s | @ o o CUE in status byte.
D
seour | ® ®|©® ® o ®
Rai
SERV OUT 4-162 OREORECRNO] ® O] ® 4-162
St OUT 4107 ORNO, @ © 4107
CHART 1. CU-DEVICE ADDRESSING
Hex Binary Equivalent

0 0000 ‘ I BUS OUT 1

1 0001

2 0010 Note: Flip BUS OUT P Ppo 12 3 |4 5 6 7

3 0011 switch up, as @ @ & @ @ & &

4 0100 required fo @ @

5 o101 generate odd 7 B

6 0110 parity.

7 o111

g :gg? Example: CU/device address is hex 7B.

A 1010 Flip BUS OUT switches as shown.

B 1011

C 1100

D 1101

E 1110

F mnmnm

Diagram 3-112.

Diag 3-112 (Sh 2)

No Op Command with Status Stacking and Control Unit Busy (Sheet 2 of 2)
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Section 4. Troubleshooting

This section provides troubleshooting diagrams to aid in
locating a failing logic card. These diagrams are referenced
in Diagrams 1-100 and 1-101, in test procedures of Section
2, and in SIU diagrams of Section 3. They are also cross-
referenced. Diagram titles are descriptive and may be used
to determine which diagram to refer to when more than
one is referenced.

The logic probe, described in paragraph 7.6, is used to
determine line levels and to detect pulses by observing the
red and green indicators. Be sure to use the Probe Checkout
Procedure, paragraph 7.6.3, before troubleshooting the
control unit. Red indicates connection to a plus level or not
connected; green indicates connection to ground. To use
the probe, connect the two wires, one to ground (any D08
pin) and one to +6 (any D03 pin), as they are labeled, and
connect the probe lead to the pin to be observed. A length
of insulated wire approximately 3 inches long may be used
to connect the pins that are difficult to reach.

The following terms are used to describe indicator
conditions seen using the older logic probe PN 453652:

1. Red — Red only.

2. Green — Green only.

3. Red and Green — May be of equal brilliance, one may be
more brilliant than the other, or one may be bright and
the other blinking.

4. Red Blink — Red indicator blinks one time as a result of
the preceding action or an earlier action.

Green Blink — Green indicator blinks one time as a

result of the preceding action or an earlier action.

Other — Any one of the above conditions other than the

one describing the opposite flow line.

The same conditions can be observed using the new
General Logic Probe {GLP) PN 453212, The basic
difference from the older logic probe is that the GLP uses
UP in place of RED to indicate a plus level and DOWN in
place of GREEN to indicate a minus level. This difference
must be kept in mind when troubleshooting with the GLP,
as the MAPS in this manual were designed for use with the
older probe.

The following are examples of special symbols used in
the diagrams.

The probe is to be
attached to the speci-

Red fied pin. A decision is

AIM2D10 e then to be made. In this
example, if only the red

Other indicator is lit, flow line

A is taken. If any other

B A condition exists, flow

line B is taken.

The logic card in the
specified location has
been isolated as faulty,
and must be replaced.
If more than one card
location is specified (as
shown in this example),
isolate to the faulty
logic card by sub-
stituting one card at a
time with a new card.
The cards are listed,
with the most probable
faulty card first.

CAUTION

Loose cards and connecting cables can cause solid or
intermittent failures. To avoid these failures, check
card and cable seating before and after troubleshooting.
Pay particular attention to those areas in which the
SIU is used.

41



Diag 4-100 (Sh 1)

3-100
through 3-112

4-112
Sh2 Sh 3 Sh 2

4-107 4-135 4-162 Page

LYYORL

Set ONLINE/OFFLINE switch to OFFLINE.
If power has been off, jumper A1-N2UQ5 to

ground and turn Power on.. Remove
jumper.
e R
g;(;a ed on /0
‘ ’ INTF DSBLD

indicator on

Plug SIU:
Connector 1 to A1Y1
Connector 2 to A1Y3
Connector 3 to A1Y4
Use 3272 MLPXR/LOCAL

INTERFACE STATUS &
SENSE overlay.

!

Raise IND switch and lower
all other switches.

Is only
SEQ 2 and
BYTE COUNT
0 on

Move connector 1 to A1Y2,
Use 3272 LOCAL INTERFACE
BUS & TAG/STATUS AND
SENSE overlay.

!

Lower IND selector switch
(STATUS & SENSE
indications).

Are all
indicators
off

Raise IND selector switch

(Bus and Tag indications).

Are all
indicators
off

No

Move Connector 2 to A1Z2.
Use 3272 MLPXR CTRLS/I10
REG & SHIFT REG overlay.

!

Lower IND selector switch
(10 REG & SHIFT REG
indications).

Is
SEND
ZEROES

Are
all other
indicators

Raise all BUS OUT switches.

4-104

4-102

Diagram 4-100. System Reset Checkout, Power-On Reset Failure (Sheet 1 of 2)

Yes

Is SEND

ZEROES on. AllNNNo

other indicators
off

Was original
problem Power
On Reset

R

A1M2S13
Other

No or Do

Not Know :
|

r POR does not
completely
reset CU.

Green

4-171

Set ON LINE/OFF LINE
switch to OFF LINE.

Other
A1T2P04

Red +

Replace failing INF
DSBDL indicator.

»-C;)

Green

Other
A1T2D13 ———b@\
Red ¢

¥

A1V2U10

Red +

opP

replace SIU.

OUT switch is defective;

A1TM2

‘AIR2G03

Red

A1J2G08 |Other

Red ¢
Arl2Gog |other
Red

'

Check ON LINE/QFF LINE
switch wiring.

Green

(19

—

Red

A1G2S02

Green L

System Reset is
generated.

Before removing A1V2.
stop channel or install
jumpers as described on
edge of card guide.

*A1V2

A1U2

4-—-100
Sh2

A1L2 rJ A1J2 L J A1G2 L *A1T2

Switch
and wiring
correct

Repair or replace
failing component.

* Jumpered card. See old
card or Diagram 6-101
for jumpering.




4—-100 4-101 4-107
Sh1 Sh 1 Sh 4

Y Oth
A1G2507 o l

4—101
Sh1 Other
A1G2503 —ﬂ@
Green
A1L2J09
Red

Y
AlL2G12 |oreen A1H2B10 |other ﬂ
Other Green
Y Y
Other Oth
A1L2D12 A1P2B13 —er——;@
4—-101 Y Green or Red
Sh 1 Double check probe : Green Y
points. Indications are Blink Other
bad board wiring. Check ATE2UN 10
continuity of CU RESET Red
net.
MPO14AR4

OO N

A1G2 A1L2 A1E2 A1P2 ATH2

Diagram 4-100. System Reset Checkout, Power-On Reset Failure (Sheet 2 of 2)

Diag 4-100 (Sh 2)



Diag 4-101 (Sh 1)

A1K2U10 J-Red
Yes ¢ Green A1M2502 Green
CTR-LDD G e %
AlK2Jo2 =20 + €
o Red g + AIM2s13 1oed 10 Eeg LDdDDIth tg)ellqd
A1K2J13 on by £ Car ot .
om Isolate failing card by Green
ther temporarily removing +
Is BFR Yes following cards one at a @
ADR VAL * time. Failing card is Isolate failing card by
on isolated when probe temporarily removing
A1F2D02 Other becomes Red after following cards one at a
No card removal. time. Failing card is
Red A1F2 isolated when probe
A1E2 becomes Red after
Are Is card removal
SEQ73, 4,5,6, READ MODE Yes % Fod A1E2 val.
,8on on A1B2B02 |52 A1B2
o Other * Red +
No A1B2P07 -
If failing card has not
Isolate failing card by * Other been found, replace
Are Is Op/ temporarily removing Other card at ATM2.
BYTE COUNT XFR FINISH Yes following cards one at a A1J2B12
1,2,30n time. Failing card is * Red
on isolated when probe Oth
becomes Red after A1K2M11 ther
No card removal. red
Al g’g + Notes:
Is 10 Is ﬁ: F2 Isolate fa!ling card .by Replace all cards
REG LDD WRT MODE Yes ATH2 temporarily removing removed for trouble-
on following cards one at a shootin
on . 0. . g.
time. Failing card is
isolated when probe .
No o becomes Red after Rergc;ve all jupr:rs .
Green card removal. used tor troubleshooting.
A1M2U10 —
's BFR If failing card has not A1D2 * Jumpered card. See old
Red VAL/AFT Yes :zf;;:)uAr;c:a,zreplace A1K2 card or Diagram 6-101 for
4-100 FTCH + - jumpering.
on
Sh 2 AlL2U12 |Red
No
*Green Before removing A1V2,
Red stop channel or install
s B A1L.2507 jumpers as described on
S_ AC Other edge of card guide.
on
W No %;) ? (19)
4-101 +
sh 2 (o) , y , , , y
A1Q2
A1G2 A1K2 A1L2 A1C2 A1F2 A1E2 *A1V2 A1J2 A1B2 A1M2 A1U2
A1R2

Diagram 4-101. System Reset Checkout, Mlpxr (Sheet 1 of 2)




i on.
A1S2007 |-2ther
Red
A D'2605 Green or Green Blink
Other ¢
Temporarily
' remove
A1H2,
Raise OP OUT
switch.
A1G2U02 |-2ther
Red and
Green
' Other
A1H2D11 %M
Green
Note: Replace all cards
removed for troubleshooting.
*Jumpered card. See old
A1P2 ATH2 *A152 ?ard or.Diagram 6-101 for
jumpering.

Diagram 4-101. System Reset Checkout, Mlpxr (Sheet 2 of 2)

Diag 4-101 (Sh 2)



Diag 4-102

4-100 4-107
Sh 1 Sh 3

No

Green

1s 1/0
REGISTER
bit 3 on

Yes

Is 1/0 No I 1/0
REGISTER REGISTER
bit 1 on bit 2 on

Yes Yes
A1M2D05
Other
v th
ATM2J09 !
Red
v h
NIl A —
Red

»Y

Is1/0
REGISTER
bit 4 on

Yes

Y

Other

A1M2J05

Green

ATM2G09

Other! !

Green

Is 1/0
REGISTER
bit 5 on

Yes

No

I1s1/0
REGISTER
bit 6 on

Yes

Y

ATM2G12.

No Is1/0° "\ No No Is
REGISTER FET CLOCK
bit 7 on on
Yes Yes Yes
ATM2G02 |-2ther »Y
Green
' Oth
Avzi0s 12N Y
Green
Other

Red

Diagram 4-102. System Reset Checkout, /0 Reg Active

4-6
Is SEND Yes
ZEROES
on
No

4-103
Sh 1




A 4-102

Y

Jumper ATN2UO05 to
Ground.

Are all

SHIFT REG No

bits
off

Remove ground jumper.

Are all
SHIFT REG No

bits
off

Correct operation. Re-
turn to Diag 4—100.

Notes:
Replace all cards
removed for trouble-
shooting.

Remove all jumpers
used for trouble-
shooting.

*Jumpered card. See old
card or Diagram 6-101 for
jumpering.

CAUTION: Power-down before removing or inserting
device adapter cards.

Is

SHIFT No

REG bit
7 on

Other

ATN2MO05

¢Red

A1K2DO07

'

Raise and lower OP
OUT.

Red No

Y

Isolate failing card by
temporarily removing
the following cards one
at a time. Failing card
is isolated when probe
becomes Red Only.

A1J2
Y

ATH2
If failing card has not
been found, replace

Red
BIiV

Yes

|

QOther

Is
SHIFT
REG bit
6on

ATN2MO6

Red

Other i E

Red

A1TN2J04

Ether

Red

A1TN2D09

Ether

Is
SHIFT
REG bit
3on

AIN2B05 |0l

Other

Temporarily remove
A1P2. Observe probe.

Yes
No o

ATN2.
* Other
A1J2U10
+Red
Atlzsio el

¢ Other

Power-off, remove all
device adapter cards on
board A2, and power-
up. Observe probe.

A1G2P13

+ Green
Other
A1G2B03

Green

Diagram 4-103. System Reset Checkout, Shift Register Active (Sheet 1 of 2)

Diag 4-103 (Sh 1)

Yes

¥

Isolate failing card by
removing following cards
one at a time. Power-

off before removing or
inserting cards. Failing
card is isolated when
probe becomes Red Only,
A1A2

A1A4
If failing card has not
been found, replace

ATK2.

Isolate failing card by
reinstalling. Probe be-
comes Green when
failing card is installed.
Power-Off before re-

ﬁf

moving or inserting de-
vice adapter cards.

Is

Is

SHIFT SHIFT No
REG bit REG bit
2on 1on
4-103
Sh 2
AIN2G0g Fher ¥
+ Red
A Temporarily remove
AIN2GO7 [—— AlS2P13 |other A1J2. Observe probe.
Red Red
No Red
o Yes
*A1S2 A1J2

4-7



Diag 4-103 (Sh 2)

4-103

Is

No

SHIFT REG
CTRL on

Is

SHIFT REG

CSV

Yes

No

Red

Other
AIN2B12 »@b

A1TN2P0O6

Other

Red

Y

Isolate failing card by
temporarily removing
the following cards one
at a time. Failing card
is isolated when probe
becomes Red Only.
A1J2

A1F2

A1C2

Y

If failing card has not
been found, replace
ATN2.

v

SHIFT REG
PARITY bit

ATN2U04

Correct operation.
Return to failing test
to continue problem
analysis.

Other

Red

Diagram 4-103. System Reset Checkout, Shift Register Active (Sheet 2 of 2)

ATN2

ATH2




SIU overlay 3272
LOCAL INTERFACE:
BUS & TAG/STATUS
& SENSE

Y

Lower IND switch.

No

4-106

Yes

Are any
SENSE/STATUS
indicators on

Red

Is
SENSE

Y

A1T2D07 |

Green

Red

register
clear

Is
CMD REJ
bit on

A1T2J04 |2ed

A1T2J06 _——E
n

Is
INV RQD

No

Is

cTLCHK DHNo

No

4-106 on
Red
A1J2G06 —
%Green
Other
A182511 [
Red
Red
A1T2509 |— |
Green

Before removing A1V2,
stop channel or install
jumpers as described on
edge of card guide.

*A1V2

A1B2

% Red

A1J2G05

%Other

Temporarily remove
A1B2. QObserve probe.

on

A1L2G09 |2ed

Green Green
A1T2U10
‘Red
Red J]
A1L2S04 P
+ Green
Other
A1L2S09

+Red

Temporarily remove

Temporarily remove
A1C2. Observe probe.

Temporarily remove
A1L2. Observe probe.

A1J2.
* Red

A1L2S04 4

Green

Notes:
1. Replace all cards removed
for troubleshooting.
2. Remove all jumpers
used for troubleshooting.

=

*Jumpered card. See old
card or Diagram 6-101 for
jumpering.

A1L2 A1K2

Diagram 4-104. System Reset Checkout, Sense Register

Diag 4-104

b Yes

A1T2504
Red or Red Blink +

A1F2U06
Green or
Green Blink
Isolate failing card by
temporarily removing
the following cards one
at a time. Failure card
is isolated when probe
becomes Red after card
removal. Replace each
card before removing
next.

A1B2

A1J4

A1L2
__A1C2

v

If failing card has not
been found, replace
card at A1F2.

Is

on

DATA CHK

A1T2U13

* Red

A1L2P10

* Green

A1L2S09

i Red

A1J2G03 |
Red
‘ Red
Green
Red

A1L2M10

Green

4-9



Diag 4-105

Red

A1T2B11

iOther

A1K2803 |Red

+ Other

Temporarily remove
A1K2. Observe probe.

No
Red
Yes

A1T2B05 A1T2J05
Green ¢Red
A1T2G13 poreer
lRed
A1U2 *
A1R2 A1T2 L

A1T2D12

Red

*A1S2 l A1K2 i A1C2

Diagram 4-105. System Reset Checkout, Status Register

Is CE on

A1L2M11

lRed

Other

A1C2G09
Green

Red

A1V2P10 |
Other

Y

Before removing A1V2,
stop channel or install
jumpers as described on
edge of card guide.

L__@*_

A1C2J04 |

Other

A1L2512

Other

Red

Note: Replace all cards removed

for troubleshooting.

*Jumpered card. See old

card or Diagram 6-101 for

jumpering.

Red

y

Other

A1J2G12

JGreen

Other

A1B2S02

Isolate failing card by
temporarily removing
the following cards one
at a time, Failing card
is isolated when probe
becomes Red after card
removal.

A1E2

A1B2

Y

I failing card has not
been found, replace card

at A1L.2.

Green

4-10

Y Red
A1J2J00 }—=
* Other

Temporarily remove

A1K2. Observe probe.

e No




Yes

Diagram 4-106. System Reset Checkout, IF Control

Diag 4-106

Set IND switch up and
all other switches down.

Are all
indicators
off

No

Is
SEL-O0 No
on
Yes
Green
A1V2M08

} Red

Replace SIU and retry
failing operation.

Yes Is
CH-REQ
i on
No |
Yes
V‘ Is OP-1 on
No
! |
Y S
> = ADR-|
on
No
Is No
REQ-I
on
1 Yes
Is any
Y STATUS DH-NO
bit on
Before removing A1V2,
stop channel or install Ves

jumpers as described on
edge of card guide.

llil' 4-104

Yes

No

ll:l'14—105

Is
STA-REQ
on

No

A1T2G09

Red

& Green

'

ed
A1T2D09
¢ Green .
A1T2810 o8
Green
\
A1T2808 |ood
Green

R

Green

A1T2B09

Red

Note: Remove all jumpers used
for troubleshooting.

*Jumpered card. See old

jumpering.

card or Diagram 6—101 for

4-11



Diag 4-107 (Sh 1)

4-100 4-135 4-166 4-107 4-125 4-125 4-130
Sh1 4-106 Sh 1 4-162 Sh 1 Sho Sh 1 Sh3 Sh 2
- - -t

3-100
through Set up SIU as shown below.
3-112 +
e BYTE COUNT ——————  I0REG PRIORITY BFRVAL’/ BFRADR  WRT ~  READ
V, { 0 1 2 3 f ~LDD  CTR-LDD AFT FTCH VAL~ MODE ~ MODE
O TIMEOUT FET- ~ SEND = |1 el 2 i e B e
4 i CLOCK ZEROES ) e }/’O REG]STER — —
e . — SEQUENCE . i —— " CHANGE '~ BAC ~ OP/XFR"
| 2 3 g S 6 e T e I SEQ =0 FINISH
| P CSR CTRL 1 2 3 g 5 6 7]
- - SHIFT REGISTER — : - ’
CONN 1-A1Y1 - BUS OUT — - : ,
CMLPXRCTRL | P 0 1 34 5 6 S |
wa" @ i , | ’ :
10 REG/SR ;
~ CONN 2-A1Z2 ~ : S ,
' JINHT  SUPR SEL ADR cMD  SERV’ oP:
'BOC ouT ouT ouT ouT ~ouT

RESET

e

~ CONN 3 ALY4-SWITCHES |

Legend:

Continuously Lighted
Indicator

Pulsing Indicator—Size of
dot is relative to pulse
length and repetition rate.
That is, the smaller the dot,

@

the shorter the pulse and/or

the lower the repetition
rate.

WARNING: Pulsing
indicators may be
difficult to see.
Shade the external
light from the in-
dicators for better
viewing.

4-107
Sh 8

3272-MLPXR CTRLS/I0 REG & SHIFT REG 2621301

BYTE COUNT
and SEQUENCE

No

ouT

indicators as
shown

Is BAC=0
as shown

Lower IND switch.

Diagram 4-107. Poll Poll Checkout (Sheet 1 of 10)

SHIFT REG

Are all

bits on

Yes

Most likely failing cards: i _—:

ATH2 '
A1J2

A1L2 :
L
Most likely failing cards: |
A1J2 |
A1K2 I
A1G2 |

: — |
If there is no ehange in |

intensity when cable in I |

A1Z2 is removed, choose | I

Bright leg. | I

L

.

| l

-
Bright L _ _

unused
device adapter
positions

Disconnect coaxial cable
from device other than
0.

No

Yes (Dim)

Reconnect coaxial cable.

4-107
Sh 3

4-107
Sh 3

3272

Are any
SEQUENCE
indicators

Yes

SEQUENC
3,5,7,0r8
on

No

Is
SEQUENCE
6 on

4-107

Sh 9 No
No

4-107

Sh 2 Yes

BYTE COUNT
stepping

No

Is
only
BYTE COUNT
Oon

Yes

No

Is any
BYTE COUNT
on

Yes

No

4-12

I Most likely failing cards:
I A1G2
| ATH2
v Other
A1G2S07
¢Red

A1G2D09 |
+ Red and Green 4-171
Other
A1L2MO7
* Green 4-107
Drop OP QUT switch. Sh 4

No

Isolate failing card by
removal. Red indicates
failing card. Replace each
card before removing next.

Y

~ Isolate failing card by
substitution.

A1B2
A1C2
4-107 AH2
e AE2
A1F2

Y

If failing card has
not been found,
replace A1L2.




4-107

No SEQUENCE indi-
| catorson.

Lower and raise OP
OUT switch to activate
System Reset momen-
tarily.

No Sequence on or only Sequence 4 on.

Does
SEQUENCE
4 blink

At1L2M04

Y

Momentarily activate
System Reset. Observe
probe.

Does
SEQUENCE
3 blink

A1L2G12

Y

Momentarily activate
System Reset.

Y

A1L2D12

Y

Momentarily activate
System Reset.

Green No

Y

A1G2U07 |

Green

+Other

A1G2G07 |

Green _
t Other >\

4-107
Sh 1

Other

i SEQUENCE 4 only
I SEQUENCE indicator
1 on,

A1G2G06
i Red and Green

M1L2M05

Y

Momentarily activate
System Reset. Observe

or Green
Blink

Lower OP OUT switch.

Green

Yes

or Green
Blink

Isolate failing card by
substitution.

Y

Isolate failing card by
removal. Red indicates
defective card. Replace
each card before remov-
ing next.

Diagram 4-107. Poll Poll Checkout (Sheet 2 of 10)

Diag 4-107 (Sh 2)

A1B2
A1H2
A1K2

probe.
Y
= Green
No
A1J2B02

Y

Momentarily activate
System Reset.

Yes

BYTE Yes

COUNT 3
on
No
A1K2 A1H2
A1J2 A1G2 A1K2
A1G2 A1G2




Diag 4-107 (Sh 3) 414

4-107 +
Does Sh 1 [
FET CLOCK I TIMEOUT indicator ' A1P2U09 Other
light off,
gow .~ ¥ @@ & — = —— L *Red
Other
A1P2S07 Red and
A1P2U05 + Red Green
Are all
ZEROES on A1P2U11
but less intense than Yes I/Q RI.EGISTER
during System indicators + Other
Reset off Red A1K2G02
I One or How
: many device
dapter cards
Move SIU connector No. 4-102 ace
Drop OP OUT switch : 1to A1Y2 and No. 2 to Red and Green (Diag 7-103) Red and
to compare. I A1Y3. Install 3272 A1P2U10 Green Red Only
| LOCAL INTERFACE:
Y BUS & TAG/STATUS & Three or
Other SENSE overlay. more
A1L2G03 Red and Red How
Red Observe indicators. Raise Green Only One many device Two
and IND switch and observe adapter cards Oth
L. . ther
Green indicators. (Diag 7-103) ATK2004 Y
Green Only Three or _—J Red
‘Are all more
re a
Y
indicators & A1P2510
off
Correct
operation. How ] Green
many device Only
adapter cards
(Diag 7—103) +
A1P2U10
Red Only
4-100 +
Sh 1 A1P2U10 Isolate failing card by
+ . removing all device
Other — adapter c'ards except
A1V2P10 Isolate failing card by A1A2 (Diag 7—103).
removing all device Green probe indicates
+ Red adapter cards except- failing card in ATA2.
Notes: ATV2G02 Other A1A2(Diag 7—103). Try all device adapter
Replace all cards Red probe indicates cards in A1A2 to locate
removed for trouble- Red failing card in A1A2. failing card. If failing
shooting. Before removing A1V2, Try all device adapter card is not located,
Remove all jJumpers stop channel or install cards in A1A2 to locate proceed below.
used for trouble- jumpers as described on failing card.
shooting edge of card guide. ‘ A1P2
‘ CAUTION: Power down A1G2 {
*Jumpered card. See old before removing or inser- Device
card or Diagram 6-101 for ting device adapter cards. Adapter A1A2
jumpering. A1L2 A1P2 ATU2 *A1V2 A1G2 A1A2 Cards A1A4 A1K2 A1J2 A1D2
A1Q2 (Diag A1P2
7—-103) C

Diagram 4-107. Poll Poll Checkout (Sheet 3 of 10)



4-107
Sh 1

| sEQUENCE 2 and
| BYTE COUNT 0 hang
| condition.

A1G2G03

Green

VRed

A1G2M07

\l', Other

A1G2M11

+ Other

(System Reset).

Lower OP OUT switch

{

Y
A1G2G07
Red

Green

Green

A1G2S07
l Red

4-100
Sh 2

Diagram 4-107. Poll Poll Checkout (Sheet 4 of 10)

Diag 4-107 (Sh 4)

\

Raise OP OUT switch.
Observe probe.

A1G2S05

Lower and raise OP
OUT switch several
times.

Sequence 2 Hang Condition

Y

TP starts correctly.

Y

A1G2M11

y

Lower and raise OP
OUT switch several
times, leaving switch in
raised position.

4-107

Sh 1
: SEQUENCE 2 hung,
" BYTE COUNT stepping.

A1G2P1T pother

* Red and Green

A1G2804 |other
+ Red and Green

Lower OP OUT switch
(System Reset).

Y

A1H2B10

+ Red

Other

Raise OP OUT switch.
Observe probe as switch

TP is stepping correctly.

Y

Clock is not starting.

y

A1G2D02

Y

Lower and raise OP
OUT switch several
times.

Green

No
or Green

Clock is stepping
correctly.

4-107
Sh 5

is raised.
]
No
Red
Yes
A1L2G03

Y

Lower and raise OP
OUT switch. Observe
probe as switch is raised.

Blink




Diag 4-107 (Sh 5)

SEQUENCE 2 and
BYTE COUNT hung
condition.

Diagram 4-107. Poll Poll Checkout (Sheet 5 of 10)

-5

A1F2D06

Green

3

4-107
SEQUENCE 2 hung ; Sh 4
and machine clock
stepping. : oth
= AIN2D02 |
— Green Is No
1 4-107 % BYTE COUNT
I Oth Lower and raise OP 4-107
er w OUT switch (System Sh 6
A1TN2B09
| (4) Reset). A1G2B07 |oreen
¥ ¢ Red |
Red
Other A1G2807 |0l
A1N2B03
Is No J +
Red
BYTE COUNT
T ¢ ATNZMOg |Seen
AIN2UQS5 |-2her ' Other
lS No
Green BYTE COUNT
A1G2B07 ' Other Other
+ Other ATN2BO08 | A1G2J06 A 1G2603 18reen
Green Y + Green
A1G2B03 [———3 Red Red
+ Other Other Drop OP QUT Switch. A1G2G03
A1G2G13
Green V
A1G2G04 + Red
Other
+ G A1G2J06
A1G2M07 w
Is No
+ Other BYTE COUNT
Red and
Oth
A1H2B08 - Yes Green
Red A1G2B03
+ Y Isolate failing card from Red
Green ing: Red
ATH2U10 F——> X’fgg"z‘;vg‘f A‘;‘LCZQ' A1G2B03 |— >
+Other Probe becomes Red
- when failing card is re-
Lower apd raise OP moved. If problem is
OUT switch. Observe Briefly touch A1G2D05 not corrected, replace
probe as switch is _ to ground to advance A1G2.
raised. (5} Y | BYTE COUNT one step. BYTE COUNT
Repeat several times 3 on
while observing BYTE
COUNT indicators. A1G2B04
Yes =
Red ed
A1G2B04
Green
A1TH2 A1H2
A1H2 ATN2 A1G2 A1F2 ATN2
A1C2 A1IN2 A1K2
A1K2 A1F2
Note:

*Green
A1J2J13

Other

ATH2MO6 M;@

* Green

A1H2D05

Y

Lower and raise OP
OUT switch. Observe
probe as switch is
operated.

No

ATH2D09

Y

Lower and raise OP
OUT switch, Observe
probe as switch is
operated.

A1J2

If indicators change when probe is moved, reset
and retry operation.



4-107
Shb

Y

Lower and raise OP
OUT switch (System
Reset).

Y

A1G2P06

Green

¥

A1G2S07 |

!

BYTE COUNT
held reset.

%, Red

A1G2D05

Other

* Red

L.ower and raise OP
OUT switch. Observe
probe as switch is
operated.

BYTE COUNT

Is
BYTE COUNT

1or2on

Jumper A1G2D05
to ground.

Remove jumper(s),

Diagram 4-107. Poll Poll Checkout (Sheet 6 of 10)

Diag 4-107 (Sh 6)

BYTE COUNT

Yes

Sequence 2 Hang Condition

Red

Green

4-171

Y

Jumper A1G2B08
to ground.

y

Temporarily remove

A1B2.
\y Red

A1G2P06

Green \]

Vv

Temporarily remove
A1C2. Observe probe.

|
No
\

Temporarily remove
A1E2. Observe probe.

d No
Yes

Temporarily remove

A1H2. Observe probe.

Yes

VNO

A

V

Jumper to ground to stop BYTE COUNT from step-
ping while removing cards.
BYTE COUNT Note: Ignore SIU
hung at: Pin to Gnd changes. Remove
and reinstall one at
0 A1G2B08 a time the following
1 A1G2D04 cards. Be sure and
2 A1G2B05 RESET between
3 A1G2G11 cards.

Temporarily remove

A1F2. Observe probe.

Yes

v

Temporarily remove
ATH2. Observe probe.

No

Yes & 0
v

Temporarily remove
A1B2. Observe probe.

Temporarily remove
A1E2. Observe prove.

|

Y

Temporarily remove
A1C2. Observe probe.

Temporarily remove
A1K2, Observe probe.

Green No
Yes

Temporarily remove
A1F2. Observe probe.

Note:
Replace all cards removed
for troubleshooting.

Remove all jumpers used
for troubleshooting.




Diag 4-107 (Sh 7)

A1L2G12

Y

Lower and raise OP
OUT switch. Observe
probe as switch is

operated.
Red No
Blink
Yes
Other
A1L.2D12

+ Red

Lower and raise
OP OUT switch.
Observe probe as
switch is operated.

Green or

Invalid Sequence Condition

Is No
SEQ 5
on
Yes
Other
A1L2B12

+ Red

Lower and raise OP
OUT switch. Observe
probe as switch is
operated.

Is No
SEQ7
on
Yes
Other
A1L2B09

+ Red

Lower and raise OP
OUT switch. Observe
probe as switch is
operated.

Green or
Green
Blink

Is
N
SEQ 8 °
on
Yes
Other
A1L2B10

+ Red

Lower and raise OP
OUT switch. Observe
probe as switch is
operated.

Green or
Green
Blink

No

Green
Blink

Diagram 4-107. Poll Poll Checkout (Sheet 7 of 10)

A1B2
A1K2

A1H2
A1C2
A1B2

Correct
operation.

4-18



!

Red and Green
A1D2G03
lOther
A1G2P07
v Other Lower and raise OP
A1P2B02 OUT switch. Observe
Red probe as switch is
v operated.
A1P2D02 |Oreen
LOther No
Green
AlkoBo2 |Bed
Other Yes
A G206 Green or Green Blink ' 3 !
iOther
A1L2B13 |Other
¢Red
Red and Green
A1L2G03
Other
*Jumpered card. See old

Y Y # 4 A | A
A1B2 ! ‘
A1C2 A1K2 A1P2 *A1S2 A1D2 A1L2 A1H2 A1G2 f:ard or'Duagram 6-101 for
A1K2 . jumpering,

Diagram 4-107. Poll Poll Checkout (Sheet 8 of 10)
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Diag 4-107 (Sh 8)



Diag 4-107 (Sh 9)

A1A2
A1A4
A2A4
A2B4
A2C4
A2D4
A2E4
A2F4

Most likely failing cards:

L o ——

4-107
Sh 10

4-107
Sh 1

4-125
Sh 2

STATUS/SENSE
checkout.

Raise SEL OUT switch.
CU should raise ADR-
IN and place CU/Device
address on BUS In (CU
initiated selection).

Are any
Status/Sense
indicators

4-166
Sh 1

Red

A1L2S07

lr Use 3272 LOCAL
INTERFACE: BUS &

| TAG/STATUS &

I_SI_ENSE overlay.

Lower and raise OP
OUT switch several
times to analyze.

l l 4-107
SS Sh 10

No

Yes

Device became ready or
available.

4-107
Sh 10

Y

Lower and raise OP
OUT switch. Observe
probe as switch is
operated.

Other

No

Yes

A1L2U09

Y

Y

Lower and raise OP
OUT switch. Observe
probe as switch is
operated.

Raise OP OUT switch.

Y

A1J2507
Other

Red

Device Adapter Cards
Card Devices
A1A2 0-3
A1A4 4-7
A2A4 8-11
A2B4 12-15
A2C4 16-19
A2D4 20-23
A1J2 A2E4 2427
A2F4 28-31

Diagram 4-107. Poll Poll Checkout (Sheet 9 of 10)

Does DE
come on only

Green

Y

A1K2J11

]

4-20

Lower and raise OP
OUT and observe probe
as switch is operated.

A1G2M08

Other

A1K2D06

Lower and raise OP
OUT switch. Observe
probe as switch is
operated.

Yes

ATK2P04

one device
adapter card
installed

Locate failing device
adapter card by sub-
stitution and Poll Poll
retry. Always power-
down before removing
device adapter cards. If
failing card is not
located, proceed below.

y

A1J2U10

+ Green

Power-down.

A1K2

A1C2
A1F2
A1G2
A1H2

A1A2

Only
lowest
device ad-
dress fails

Lower OP OUT switch.

* Other

A1J2U09 3

Green

Only
one device
available

Yes

Swap failing device
cable with good device.
Retry Poll Poll.

Did
failure
move to
different
device

Locate failing device
adapter card by substi-
tution and Poll Poll
retry. Always power-
down before removing
device adapter cards. If
failing card is not
located, replace ATH2.

Go to device to trouble-
shoot.




———— 9
Manual interrupt turned :

attention on: Keyboard, |
selector pen, card reader. :

Is
DATA CHK
on
» L Yes

Green

Yes

A1G2B03

Green

Yes

A1G2P13

* Other

No o

SEQUENCE 6 on. No
STATUS or SENSE on.

Green

Green

A1G2D02

A1G2P11
Other

4-113

Diagram 4-107. Poll Poll Checkout {Sheet 10 of 10)

Diag 4-107 (Sh 10)

4-114

Other

Only
one device
fails

Yes

Go to device to trouble-
shoot.

Note: Remove all jumpers used

for troubleshooting.

*Jumpered card. See old
card or Diagram 6-101 for
jumpering.

4-107
sh9

A1L2B04

Y

Lower and raise OP
OUT switch. Observe
probe as switch is

operated.

R

A1L2G08

Y

Lower and raise OP
OUT switch. Observe
probe as switch is
operated.

Green or

No
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