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Preface

This manual is a combined theory-diagram and maintenance manual for the
5406 Processing Unit. It is divided into eleven sections, and with the follow-
ing exceptions it is a self-contained manual:

1. Sections 2 through 6 are the diagrams for the processing unit, and
must be used in conjunction with the Field Engineering Theory of
Operations Manual, IBM System/3 Model 6 5406 Processing Unit,
Order No. SY34-0023.

2. Section 8 is the disk file attachment manual which is a separate
theory-diagram manual. The Field Engineering Theory-Diagrams
Manual (IBM System/3 5444 Disk Storage Drive Attachment, Order
No. SY34-0021) can be inserted, in sequence, in this manual.

3. The binary synchronous communications adapter (BSCA) and serial
input output channel (SIOC) feature attachment manuals are separate
theory-diagrams manuals which are also required if these features are
present on the system.

The eleven sections of the manual are as follows:

Section Title
1 System Maintenance
2 Error Conditions
3 Data Flow
4 Functional Units CPU Sections
5 Operations
6 Power and Cooling
7 Keyboard and Console
8 Disk File Attachment (separate manual)
I 9 Printer and Ledger Card Device Attachments
10 Data Recorder Attachments
11 CRT Attachment

Other manuals necessary to understand and service the IBM System/3
Model 6 are:

1. Field Engineering Parts Catalog, IBM 5406 Processing Unit, Order
No. S134-0001

2. Field Engineering Maintenance Diagrams, IBM System/3 Serial 1/O
Channel Attachment, Order No. SY31-0275

3. Field Engineering Maintenance Diagrams, IBM System/3 Binary
Synchronous Communications Adapter, Order No. SY31-0258

4.  Field Engineering Theory-Maintenance Diagrams, /IBM 5496 Data
Recorder Online Feature, Order No. SY31-0279

5. Field Engineering Theory-Maintenance Manual, Elastic Diaphragm
Encoded Keyboards, Order No. SY27-0073

| 6.  Maintenance Library Theory-Maintenance Manual, IBM 2222 Printer

Models 1 and 2, Order No. SY24-3585
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Abbreviations
AAR A field Address Register
ALD Automated Logic Diagram
ALU Arithmetic Logic Unit
ARR Address Recall Register
BAR B field Address Register ‘
BSCA Binary Synchronous Communications Adapter
BSM Basic Storage Module
CPU Central Processing Unit
CR Condition Register
CRR Condition Recall Register
CRTAR CRT Address Register
DA Device Address
DBI Data Bus In
DBO Data Bus Out
DFCR Disk File Control Register
DFDR Disk File Data Register
DPF Dual Program Feature (not used on the 5406)
DRAR Data Recorder Address Register
" DRR Data Recall Register
EBCDIC Extended Binary Coded Decimal Interchange Code
IAR Instruction Address Register
I/0 Input—Output
K Thousand
LCD Ledger Card Device
LCR Length Count Register
LCRR Length Count Recall Register
LLAR Locate Line Address Register
LSR Local Storage Register
MAP Maintenance Analysis Procedure
MST Monolithic System Technology
PC Parity Check
PCAR Print Command Address Register
PDAR Print Data Address Register
PG Parity Generate
POR Power On Reset
PSR Program Status Register
SAR Storage Address Register
SDR Storage Data Register
SIoC Serial Input Output Channel
XR Index Register
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PROCESSING UNIT AND ATTACHMENTS-Legend (Part 1 of 2)

Legend

Minus polarity

Negator inverts logic on
positive logic diagrams

A C "A" and "B" must be
B active for "C" to be
active
D
F "D" or "E" active
E OR causes "F" to be active
Latch Name
Set On Output
FL
Off Output

Ald Location

Flip flops or flip
latches that are
shown on another

Set NTn gger Namegnm diagram
Gate FF
Gate y
Reset N Dup “TOff Output
Ald Location
Parity Check
on Bus Line
Parity Generator
(Correct parity is
generated.)
Input to 0
bit only Indicators
\ There are 8 latches
|° I 0 in register (0 through 7)‘
Input bus to Reg
all blts\ Name All bits transfer out
Gate
ALD Only bit 7
transfers out
Loc 7
71—
Y

Register Reset

Diag x-x Off-Page Connector

1/O IF Interface Connector

. No connector shown

Diag X-X on referenced page

AR Amplifier

4__’—‘7 Indicator

Jlo

o

On-Page
Connector

On-Page
Connector

A note is shown
this way on a
diagram

Joining Lines

Lines cross over
but do not join

K]
(0-7)

8 lines on bus
bits 0,1,2,3,
4,5,6and7

Boolean Algebra Symbols

® [n a line name means "And"

+ In a line name means "Or"

(xx = = = x) Indicates a line name that

does not exist as an actual
ALD name, but used to better
explain the function of a
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Decision Block on
a Flowchart
(Asks a question)

Indicates the func-
FDZO2/ tion described can

be found in the ALDs
on this page

— Processing block on

'Print'

line or block

Arithi
(loca

metic Logic Unit
ted in the CPU)

2.5 usec Single Shot
c . D A positive shift on
Pl SS p———— "C"causesa 2.5
usec shift on "D"
Exclusive OR
Either "A" or "B"
A :
c must be active for
B OE |—— "C" to be active,
but if both are active
or neither active
"C" will be inactive.
5-40A6 Ready A
Adicares line originates
on Diagram 5-40 at zone coordinates
Aé.
A |Punch 5-41B3
8

Indicates line enters Diagram 5-41
at zone coordinates B3.

Indicates 8 duplicate circuits.

plA]

—ﬁéNLT

FL

Indicates a sh

ift is required after

the gate pulse is present.

* Indicates a point that can be

scoped on

back-panel pins.

Keying Operation on
Flowchart

: 1 Note on a

a flowchart

Single quotes in the

block indicate a line
name, flip latch, or
flip flop name

Terminal on a
flowchart

Flowchart

l

Refers to another
Flowchart




Legend

REGISTER (REG)

e A register is a functional logic block consisting of a group of associated triggers (TR)
with common lines such as reset (R), control (C), etc. Common gates may also be
included.

© Common Section.

Contains lines common to one or more logic elements.

e Data Section

The inputs and/or outputs shall be grouped and shall be interconnected with lines
and connecting symbol.

e Name

The common section shall have the name “REG”.

Examples:
TR REG
A CD ———E
C
B C B
¢ R c— 1R
A CD
TR D——m———— 1 —CcD—
D CcD ————————F
C
R
C

PROCESSING UNIT AND ATTACHMENTS-Legend (Part 2 of 2)

DECODER (DCD)

A functional logic block in which inputs and outputs are assigned numeric values.
An output line is active when and only when its value (number) is equal to the
sum of the values of all active input lines.

Note: At any given time there is only one sum. If all input lines
are inactive, the sum is zero.

Common Section.

When gating is used, the gating line and gated line shall be cross-related by labeling
with a letter, rather than a numeral. These common lines shall be drawn to the
common section. The common section is not used if there are no common lines.
Data Section.

The inputs to a decode block shall be number 1, 2, 4, 8, 16, etc. The outputs
shall be numbered to reflect the sum of the active inputs required for each

decode output.

Name

The common section (when used) shall have the name ‘‘DCD’’; when the common
section is not used, the data section shall have the name “DCD"".

Example 1: Decoder without gating.

o]

A D
DCD
0 D
1 E
A E A 4 2
B 2 3
-
c L
~ AN 5 |
L
T’ 6
7 F
A F
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Section 1. System Maintenance

This section of the combined theory-maintenance manual (FETMM) contains
the maintenance procedures for the 5406. It is divided into six chapters as
follows:

Chapter 1. Reference Data

Chapter 2. Console and Maintenance Facilities
Chapter 3. Preventive Maintenance

Chapter 4. Checks, Adjustments, and Removals
Chapter S. Power and Cooling

Chapter 6. Locations

5496 Model 1
Data Recorder

2265 Model 2
Display Station

Contents

Chapter 1. Reference Data 1-101

Instructions 1-101

Instruction Codes and Addressing Schemes 1-102

Instruction and Machine Cycles 1-103

Test I/O and Branch Instruction 1-104

Load I/O Instruction 1-105

Start I/O Operation 1-106

Sense Instruction (3 Parts) 1-107 through 1-109

I/O Control Fields 1-110

CPU Sense and Condition Code Response 1-111

Condition Register Settings and Hexadecimal and Decimal
Conversion Chart 1-112

Hexadecimal Addition and CPU Timing 1-113

Local Store Registers and Data Flow 1-114

Cycle Pattern, Data Storage and Sign Control 1-115

Code Conversion Chart (2 Parts) 1-116, 1-117

CRT Code Conversion Chart 1-118

Tie-Down List 1-119

5213 Model 1
Printer

5444 Disk Storage Drive (2)

SYSTEM MAINTENANCE—Contents

5406 Processing Unit and
Console Keyboard

BR0435

Chapter 2. Console and Maintenance Facilities

Integrated Maintenance Package 1-201

System Console (2 Parts)

Field Engineer Console (4 Parts)

1-202, 1-203

Special Tools (2 Parts) 1-208, 1-209

Alternate Program Load Device (2 Parts)

Chapter 3. Preventive Maintenance

Preventive Maintenance Chart 1-301

1-301

1-201

1-204 through 1-207

1-210, 1-211

Chapter 4. Checks, Adjustments, and Removals 1-401
Storage Module (11 Parts) 1-401 through 1-408C

Keyboard 1-409
Single Shots 1-410
5444 Disk  1-411

5496 Data Recorder 1-412

Chapter 5. Power and Cooling 1-501

Power Input, Output, Sequencing, and MST Regulators 1-501
—4 Volt and +6 Volt Power Supplies

Power Supply Test Points

1-503

Chapter 6. Locations 1-601

Covers and Panels 1-601
Logic Gates 1-602
Power Supplies 1-603
Power Controls 1-604
Power and Cable Channel

1-605

Appendix A. Special Circuits 1-Al

Appendix B. World Trade

1-B1

1-502
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SYSTEM MAINTENANCE—Safety i 5406 FETMM  (6/70) 1-ii

Safety

PERSONAL SAFETY

Ensure your own safety by making it an everyday practice to use caution at
all times and by being aware of potentially dangerous areas of the machine.
Be sure to read and follow the safety suggestions in Form No. 229-1264, a
pocket-sized card issued to all IBM Customer Engineers.

Remember:

@ Loose clothing can become entangied in moving parts of the machine.

o Drive belts, because of their internal cable construction, can cause serious
injury. Do not crank a machine by pulling on the drive belts.

o Heat sinks are at an electrical potential. Do not short heat sinks to each
other or to the machine side frame.

o Always unplug machine power and wait one full minute before attempt-
ing repairs or adjustments in the power supply area.

e Voltages developed in the resonant circuit of regulating power supplies
are apt to be much greater than the line voltages.

e Follow the specific safety precautions that accompany many of the
adjustment procedures in this manual.

EQUIPMENT SAFETY

Electrical

Always replace blown fuses with fuses of the same type and rating. Using

fuses of a different type or higher rating could result in component damage.
Remove power from the machine before replacing MST cards, magnets,

or solenoids. Failure to do this could result in damage to a card being replaced

or to other cards in the net.

Mechanical N

Do not operate the machine under power with units disassembled, removed,
or maladjusted. Keep tools clear of the mechanism when the machine is
operating under power.

CAUTION

Do not use IBM cleaning fluid on plastic parts.



Chapter 1. Reference Data

This section contains charts, listings, and diagrams giving general information

for diagnosing system failures.

The following sections of this manual (sections 2 through 11) contain the

flowcharts, timing charts, and diagrams for the central processing unit and

attachments. The reference material found in this chapter is a collection of

the most frequently used data found in these chapters. For more detailed
information on any of the data found in this chapter, refer to the chapter
that fully explains the area that you are working on.

For diagnostic techniques, refer to the maintenance analysis procedures
(MAP) chart user’s guide. The MAP charts help to isolate machine troubles
without the use of an oscilloscope.

SYSTEM MAINTENANCE—Reference Data
Instructions

Mnem Op| Q Operands Comments
Two Address | ZAZ X4 [ LqLo Zero and add zoned
Instruction AZ X6 | LiLo Add zoned decimal
sz X7 | LqLap Subtract zoned decimal
MV X X8 Move hex characters
ED XA L Edit
ITC XB| Lq Insert and test characters
MvC XC| L Move characters
CLC XD| L Compare logical characters
ALC XE| L Add logical characters
SLC XF| L Subtract logical characters
[
0 Op1 Op2 | Op1 direct, Op2 direct
1 Op1 Op2 Op1 direct, Op2 indexed by XR1
2 Op1 Op2 Op1 direct, Op2 indexed by XR2
4 Op1 Op2 Op1 indexed by XR1, Op2 direct
5 Op1 | Op2 Op1 indexed by XR1, Op2 indexed by XR1
6 Op1 | Op2 Op1 indexed by XR1, Op2 indexed by XR2
8 Op1 Op2 Op1 indexed by XR2, Op2 direct
9 Op1 | Op2 Op1 indexed by XR2, Op2 indexed by XR1
A Op1 | Op2 Op1 indexed by XR2, Op2 indexed by XR2
One Address | SNS YO0 | DAIMIN Sense 1/0
Instruction LIO Y1 | DAIM!N Load I/O
(Non-Branch) | ST Y4 | Reg Store register
L Y5 | Reg Load register
A Y6 | Reg Add to register
TBN Y8 | Mask Test bits on
TBF Y9 | Mask Test bits off
SBN YA | Mask Set bits on
SBF YB | Mask Set bits off
MVI YC|lp Move logical immediate
CLI YD] o Compare logical immediate
/
3 Op1 Addr | Op1 direct
7 Op1 Op1 indexed by XR1
B Op1 Op1 indexed by XR2
One Address | BC Z0 | Cond. Branch on condition
Instruction TIO z1 | DA|MIN Test 1/0O and branch
(Branch) LA Z2 | Bit 6-XR2 Load address
Bit 7-XR1
Y
C Op2 Op2 direct
D Op2 Op2 indexed by XR1
E Op2 Op2 indexed by XR2
Command HPL FO | Tens Unit Halt program level
Instruction APL F1 [DAMIN |NU Advance program level
JC F2 | Cond. Number of Jump on condition
bytes to jump
SIO F3 [ DA[MIN | Control Start 1/0

BR0610
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SYSTEM MAINTENANCE—Reference Data
Instruction Codes and Addressing Schemes

Op Code Q Operands Total Type
(one byte) Code Instr
Length
Bits Bits 4- 7 One First Second engt
0-3 Byte
0 1 2 3 4 6 7 8 9 A B c D E F
7, 7 7
0 7AZ AZSZ HMVX EDITCAMVCH,CLCZALCZSLC 2 Bytes Direct 6 X
1 ZAZ AZ 7/ SZHMV X EDAITCHMVCY,CLCHALCZSLC 2 Bytes 1 Byte Disp. 5 X
Index by XR1
2 7Y 2HSTAMVX EDVITCHAMVCH.CLCHALCHSLC Direct 1 Byte Disp. 5 X
Index by XR2
HA 4 Y
Z
AZ AZSZHMV X EDAITCAMVCZCL LCSLC 1 Byte 2 Bytes Direct 5 X
5 ZAZ AZWUVSZHNVX EDZ\TCHMVCHCLCHALCH/SLC Displacement 1 Byte Disp. 4 X
Index by XR1
6 ZAZ AZSZ MV X EDAITCHMVCHCLCHALCH/SLC Indexed 1 Byte Disp. 4 X
' Index by XR2
e SRR
7 TBNATBE S By XR1 3 Y
T
2 700,
8 ZAZ AZ/,SZ NV X EDZITCHMVCHCLCHALCHSLC 1 Byte 2 Bytes Direct 5 X
9 AZ ZA4SZMV X EDITCHZMVCHCLCHALCZ/SLC Displacement|| 1 Byte Disp. 4 X
Index by XR1
A AZZ AZS2 MV EDITCHMVCY.CLCAALCH/SLC Indexed 1 Byte Disp. 4 X
Index by XR2
By XR2 3 Y
2 Bytes Direct 4 z
1 Byte Disp. 3 Z
Index by XR1
1 Byte Disp. 3 d
Index by XR2
3 F

Legend
OP BITS 0123

§ X 2 address instruction (can
g\\ be indexed by bits 0—3)

i Y 1 address instruction {(can
: be indexed by bits 0 and 1)

Z 1 address instruction (can

be indexed by bits 2 and 3)

F Command instruction

BRO0O611
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M| X x x XX x X XXX X X X X X X X X X X X X X X X X X X X X X
A X X X X X X X X X X X X X X X X X X X X
~
-l
o~
X
vnA/_XXXXXXXXXX X X X X X X X X X X
-
] X X X
—
I X X X
vM.XXXXXXXXXX X X X X X X X X X X X X X X X X X X X X X X X X X X X
o X X X X
Q X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X
MW. X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X
ElN X o X o -

[SXS] N 0oL w SuLZzZuw T — |
2 AZZVDWVLLnLV <NN2OP2325 29 domm>d 02« 0l« 0vl« Ta,0
SsINC€wZIwWZTZ20o0d<n N<dnIwt2odn Blodd-FOonZ20 OkFJd oFd OFJd I<S0
Qlvornd<n QWL SONOCNOAWL O-FLOONLCNVON Or-rN O-N O-N O~ NM
Oloocooooodo oo CLCLCCICLCCLC BBBBBBBBB%B [SRONS] [aNaNal Wwowow W

M| X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

L x x x xx XXX XX XXXXX XXXXXXXX XX X X X X X X X X X X

o~

| X X X X X X X X X X X X X X X

~

T | x X x X x X X X X X X X X X X

VMA X X X X X X X X X X X X X X X X X X X X

—

-

—

I

—

X | %X x x x X X XXXXXXXXX XXXXXXXX XX XXXXXXXXXXX XXXXXXXXXX

o«

QXXXXX X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

nnuHxxxxx X X X X X XX XXX X XXXXXXX XX XXXXXXXXXXX XXXXXXXXXX

€ [8) x [8) x @) x 8]
0OO0ou N 000 N O QLU w ZuwLzuw-— N 0o

2 WVLLL AZZVD_.,rIuVLLL AZZVDWVL 33 NmT DOmm> 2 AZZVD_PIVVLLm

s|T20dm N<dnwSIwWwIZZ0odnw NCdoSWII0 <0 Bldund<FFOonZ20 N<do2wZz2o0dn

Llmo0owue O~ wWL sOonod00l WL o-~twooodn0ol TO~0<mOOWLw

Ol FTTTE LOLWLOLVHOOOOLD OCOOOOCOOO® OO ~KRNNNNNNNRNRKN 0000 0006 0000 0 O

[as] X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X
< X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X
o

- X X X X X X X X X X X X X X X
N

T X X X X X X X X X X X X X X X
(3]

b4 X X X X X X X X X X X X X X X X X X X X

Iq X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

umn X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

—

x X X X X X
i

Q X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X
nw X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X
€ x o x x o x
o | N 0o N Qoo N 0oL Zuwuzuw-— N
lann200239209 ann20P2329 annyZ0oPl>533 29 Bo@mm>0 <NNZO
SINCwnwSwESOoOdn NdnwSwISOo<dn N<nSWIodn nldundd-FFHnn=20 N<o3uw
2 ldord<oO WL o~ dnOOWwL o~ donOoWUL Ot d<dn0ld goOonod
QOO0 O0O0000000O Ll ol e 222%222222 3m333333333 TS
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SYSTEM MAINTENANCE—Reference Data
Test I/0 and Branch Instruction

Op Code Q Code Address Op Code Q Code D1 Indexed
z1 DA | M| N | Operand1 | 22 | pa |w]|n|pisplacement
0 718 111 12 13 15|16 XX
C1 2 Bytes Direct Addressing (H1L1)
D1 1 Byte Indexed by XR1
E1 1 Byte Indexed by XR2
E Device Address Serial Printer
0 Selects Printer
000 Unit Check
001 End of Forms
010 Busy
011 Busy or End of Forms
100 Element at Left Margin
5213/ 101 End of Forms or Element at Left Margin
2292 110 Element at Left Margin or Busy
Printer 111 End of Forms, Element at Left Margin or Busy
1 Selects LCD
000 Unit Check
001 Last Printable Line
010 LCD Busy
011 LSR Busy
10X Read 1D Busy
11X Card Not Aligned
XXXXXXXX Branch to address if condition met
F Device Address Data Recorder
5496 0 M bit is not used, it should be zero.
ERJata X1X Busy
ecorder X0X 1/0 Check or Not Ready
XXXX IXXXX Branch to address if condition met
9 Device Address CRT
2265 0 M Bit is not used, it should be zero.
CRT X1X CRT Busy
X0X CRT Check (D Reg Parity Error or CRT Not Ready)
XXXX XXX X Branch to address if condition met
5406 1 Device Address Keyboard
Keyboard Test 1/0 is invalid and will result in
invalid Q byte processor check.
Device Address Drive 1 (Spindle 0)
B Device Address Drive 2 (Spindle 1)
5444
File 0 M bit is not used.
000 Not Ready or Error
010 Busy-Data Transfer in Process
100 -Scan Found
8 Device Address BSCA
0 M bit is not used.
000 Not Ready/Unit Check
BSCA 001 Op End Interrupt
010 Busy
011 ITB Interrupt
100 Interrupt Pending
110 New Data
3 Device Address SIOC
0 M bit is not used.
sioc 000 SI0C Not Ready
010 SIOC Busy
XXXX [XXXX|{ Branch to address if condition met

Note: An X means bit can bea ‘1’ or “'0"".

BR0O614A
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Op Code Q Code Address Op Code Q Code D1
Y1 DA | M| N | Operand1 [ 1 | oa |m|n] pisplacement |
0 718 11)12 |13 15|16 23
31 2 Bytes Direct Addressing (H1L1)
71 1 Byte Indexed by XR1
B1 1 Byte Indexed by XR2
E Device Address Serial Printer
0 Selects Printer
1 Selects LCD
00X LLAR
23;3’ 01X Control LIO
- 10X PDAR
Printer 11X PCAR
5496 F Device Address Data Recorder
Data 0 M bit is not used, it should be zero.
Recorder 000 DRAR
2965 9 Device Address CRT
CRT 0 M bit is not used, it should be zero.
XXX CRTAR
1 Device Address Keyboard
5406 X M bit is not used, a zero is preferred.
Keyboard X00 Turn Off Command Lights
X01 Turn On Command Lights
X1X Turn On/Off Field/Operation Lights
A Device Address Drive 1 (Spindle 0)
B Device Address Drive 2 (Spindle 1)
0 M bit is not used.
000 Invalid
g??':‘ 001 Invalid
010 Invalid
011 Diagnostic CE
100 DFDR
101 Invalid
110 DFCR
111 Invalid
3 Device Address SIOC
0 M bit is not used.
SIoC 001 1/0 Function Register
010 S10C Length Count Register
100 SIAR
101 Data Transfer Register
8 Device Address BSCA
0 M bit is not used.
BSCA 001 Stop Address Register
010 Transition Address Register
100 BSCAR
110 BSCAR (Diagnostic)

Note: An X means bit can bea 1" or 0",

SYSTEM MAINTENANCE—Reference Data
Load I/0O Instruction

BRO615A
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SYSTEM MAINTENANCE—Reference Data

Start I/O Operation
Op Code Q Code Command Op Code Q Code Command
- Control
F3 pA | m | ~ | CQnuol F3 DA | M| N Code
0o 78 11|12 |1315| 16 23 0 112 13 :13?121 842?
8421 8421
E Device Address Serial Printer 8 Dsvice Address BSCA
0 M bit must be zero.
. 000 Control
Y Selects Printer X000 | 0100 | Start 2 Second Timeout
5213/ XXX N field is not used, zeros are preferred. 001 Receive
2222 0 | Serial Print Operation 010 Transmit and Receive
Printer 1 | Bi-directional Print Operation 011 Receive Initial
1 Selects LCD 100 Auto Call
XXX 0 | Start I/O (reads first command byte) 110 Loop Test
1| Read all line finder marks (Diagnostic) X000 | 0001 | Reset Interrupt Request
BSCA X000 [ 0010 | Enable Interrupt
F f ta R d X000 | 0000 | Disable Interrupt
Device Address Data Recorder X000 | 0000 | Cancel 2 Second Timeout
ca0c 0 M bit is not used, it should be zero. 1900 1000 Enable Reserved Mode
X01
oats o7 heada Card 1001 | 0000 | Enable Step Mode
Recorder X11 Diagnostic Data 1000 | 0000 | Disable Step Mode
e A
XXXX| XXxx| Data used in diagnostic data 1100 | 0000 | Enable BSCA
9 Device Address CRT 1000 | 0000 | Disable BSCA
2265 0 M bit is not used, it should be zero. 3 Device Address SIOC
CRT X1X Display
X0X Halt ) 0 M bit is not used.
XXXXIXXXX | Data used in halt 000 Always Accepted
1 Device Address Keyboard 8(1)(1) \?V??t% V/% BZ\\I,EE‘;
- K R t
X M bit is'not used, it should be zero. gggg 88?(1) Eﬁ:ﬁ;ﬁ:ﬁﬁ;t eques
XXX N field is not used, it should be zero. 0000 | 0100 | Disable Interrupt
5406 XX10| 0000 | CE Diagnostic (Set Interrupt Request) 0000 | 1000 | Reset SIOC Adapter Busy
Keyboard XX01 | 0000 | Reset Parity Check 0001 | 0000 | Set Interrupt Request
"XX00| 1000 | Drop Bail (Lock Keyboard) 011 1/O Control Byte 1
XX00| 0100 | Pick Up Bail (Unlock Keyboard) 0000 | 0001 | 1/O 1 Select
XX00{ 0010 | Enable Interrupt sioc 0000 | 0010 | 1/O 2 Select
XX00| 0000 | Disable Interrupt 0000 | 0100 | 1/0 3 Select
XX00| 0001 | Turn Off Current Interrupt Request 0000 | 1000 | 1/0 4 Select
A Device Address Drive 1 (Spindle 0) gg?g) 8888 :58 (5; gz:ggi
; . . . 0100 | 0000 | I/O 7 Select
B Device Address Drive 2 (Spindle 1) 1000 | 0000 | I/0 8 Select
: 100 1/0 Control Byte 2
P Removable Disk 0000 | 0001 | I1/0 Unit 1 Select
000 Control Seek 0000 | 0010 | I/O Unit 2 Select
5444 001 Read 0000 | 0100 | 1/0O 9 Select
R XXX 0000 | 1000 | /O 10 Select
File 0} XX00 | Read Data 0001 | 0000 | 1/0 11 Select
XXXO[ XX01.| Read Identifier 0010 | 0000 | 1/0 12 Select
XXX XX10 | Read Diagnostic 0100 | 0000 | 1/0 13 Select
XX11 Read Verify
010 Write 1000 | 0000 | 1/0 14 Select
XXX0| XX00 | Write Data _
XXX0| XX01 | Write Identifier Note. An X means bit can be a ’1"" or 0",
011 Scan
XXX0| XX00| Scan Equal
XXX0| XX01| Scan Low or Equal
XXX0| XX10| Scan High or Equal

Note. An X means bit can be a 1" or ‘0"

BRO616A
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Keyboard Sense Instruction

Printer Sense Instruction

Op Code Q Code Address

YO0 DA M N Operand 1

0 718 11112 |13 15(16 XX

30 2 Bytes
70 1 Byte
BO 1 Byte

Op Code Q Code D1
I YO I DA Tl\ﬂ N [Displacement—l

Direct Addressing (H1L1)
Indexed by XR1
Indexed by XR2

Byte 1 = Operand Address
Byte 2 = Operand Address —1

Device Address Keyboard

XXX

5406
Keyboard

M bit is not used, zero is preferred.
N field is not used, zero’s are preferred.
Byte 1

0 Parity Check

1 Data Character ldentifier

2 Command Key Identifier

3 Function Character Identifier

4 World Trade ldentifier

5 Keyboard Ready

6 Typamatic Key Identifier

7 Not Used

Contains the coded
representation of
the key position
that was keyed.

X0 XXX

Operand Address (Sense Byte Destination)

Note. An X means bit can be a 1" or ““0"".

SYSTEM MAINTENANCE—Reference Data
Sense Instruction (Part 1 of 3)

BRO617A

- Byte 1 or 3 = Operand Address
Op Code Q Code Address Op Code Q Code D1 Byte 2 or 4 = Operand Address -1
YO DA M N Operand 1 I YO I DA I MI N I Displacement
0 718 1111213 15|16 XX
30 2 Bytes Direct Addressing (H1L1)
70 1 Byte Indexed by XR1
BO 1 Byte Indexed by XR2
E Device Address Serial Printer
0 Select Printer
010 Byte 1 Byte 2
0 Horizontal Cycle Check 0 Count End Latch
1 Data Check 1 Print Left Command
2 Margin Check 2 Matrix Counter Trigger 1
3 Sync Check 3 Matrix Counter Trigger 2
4 Ros Check 4 Matrix Counter Trigger 4
5 Vertical Cycle Check 5 Printer Ready
6 Primary Carriage EOF 6SS2
7 Invalid Command 7 SS 1 or SS 1 Overlap
011 Byte 3 Byte 4
0 High Speed Latch 0SS A
1 Matrix Qutput Hammer Dr1 1883 )
2 Matrix Output Hammer Dr2 2 Stepper Trigger A
3 Matrix Qutput Hammer Dr3 3 Stepper Trigger B
4 Matrix Output Hammer Dr4 4SSz ,
5 Matrix Qutput Hammer Dr5 58SY
5213/ 6 Matrix Output Hammer Dr6 6 SS X
22_22 7 Matrix Output Hammer Dr7 7SSW
Printer
00X LLAR—Hi LLAR—Lo
10X PDAR—Hi PDAR—-Lo
11X PCAR—Hi PCAR—Lo
1 Select LCD
010 Byte 1 Byte 2
0 Sense Amp Check 0 Sense Amp 1
1 Card Skew Check 1 Sense Amp 2
2 Drive Check 2 Sense Amp 3
3 Read Mark Check 3 Sense Amp 4
4 4 Timing Pulse
5 Line Finder Mark Check 5 Drive Check SS
6 Card In Switch On 6 Activate LCD Feed Clutch
7 Card Out Switch On 7 Hold Busy SS
011 Byte 3* Byte 4
0SS 1-Skip Line 0 5213 Printer Attached
1SS 2—Skip Line 1 Not Vertical Forms Control
2 Late Mark 2 Not Bi-directional Print Feature
3 Special Tie Up (always off) 3 Secondary Carriage EOF
4 Card Alignment SS 4 Not Rm sw 1 Slow and Not LM sw 2 Stop
5 Spare 5 Rm sw 2 Stop or LM sw 1 Slow
6 Spare 6 Primary or Secondary Forms Motion Contact
7 Stop SS 7 Primary Forms Emitter Advance
XOXX|XOX| Operand Address (Sense Bytes Destination)

* If LCD feature is not installed, then this byte will be hex 00.

Note. An X means bit can be a ““1"" or '0"".

BRO618A
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SYSTEM MAINTENANCE—Reference Data
Sense Instruction (Part 2 of 3)

Data Recorder and CRT Sense Instruction

Op Code Q Code Address
YO DA M N Operand 1

0 7|18 11{12 |13 15|16 XX

30 2 Bytes
70 1 Byte
BO 1 Byte

Op Code Q Code D1

[ vo | pa [w]n]oispiacement]

Direct Addressing (H1L1)
Indexed by XR1
Indexed by XR2

Byte 1 = Oberand Address
Byte 2 = Operand Address —1

Device Address Data Recorder

X1X

5496
Data
Recorder

M bit is not used, it should be zero.

Byte 1

0 Off Line

1 Transport Jam

2 Stacker Full, Hopper Empty, or Hopper Jam

3 Not Used

4 Incorrect Card Code

5 Compare Error on Read or Punch 10
Cycles or Failure to Take Read Cycle Steals

6 Reserved for FE use.

7 Reserved for FE use.

Contents of 5496
Entry Register

X0X

DRAR-Lo

Device Address CRT

X1X

2265
CRT

M bit is not used, it should be zero.

Byte 1

0 Write Op (Diagnostic Only)

1 Start Character Generator (Diagnostic Only)
2 Step-Display (Diagnostic Only)

3 Cycle Steal Request (Diagnostic Only)

4 Display Reset (Diagnostic Only)

5 Data Register Parity Check

6 Display Not Ready

7 Cycle Steal Acknowledged (Diagnostic Only)

yte 2

Contents of
the Data Register

NoOobwWN—=Om

X0X

CRTAR-Lo

CRTAR-Hi

Note. An X means bit can be a ‘1"’ or "'0"".

BRO619A

Disk File Sense Instruction

5406 FETMM  (2/71) 1-108

Byte 1 or 3 = Operand Address
Op Code Q Code Address Op Code Q Code D1 Byte 0 or 2 = Operand Address -1
Yo pA [ m| ~N [ operand1 | vo | pa |wm|n]pisptacement |
30 2 Bytes Direct Addressing (H1L1)
70 1 Byte Indexed by XR1
BO 1 Byte Indexed by XR2
A Device Address Drive 1 (Spindle 0)
B Device Address Drive 2 (Spindle 1)
0 Removable Disk
Fixed Disk
010 Byte 0 Byte 1
0 No Op 0 Scan Equal Hit
1 Intervention Required 1 Cylinder Zero
2 Missing Address Mark 2 End of Cylinder
3 Equipment Check 3 Seek Busy
4 Data Check 4 100 Cylinder
5444 5 No Record Found 5 Overrun
File 6 Track Condition Check 6 Status Address A
7 Seek Check 7 Status Address B
011 Byte 2 Byte 3
0 Unsafe 0 CE Bit
1 Tap Line A 1 CE Bit
2 Tap Line B 2 CE Bit
3 Tap Line C 3 Not Bit Ring Inhibit
4 Index 4 Standard Write Trigger
5 Head Settling 5 Condition Priority Request
6 CE Bit 6 Bit Ring 0
7 Model 6 7 Not CC Register Position 17"
100 DFDR-Hi DFDR-Lo
110 DFCR-Hi DFCR-Lo

Note. An X means bit can bea 1" or “'0".

BR0O620A



BSCA Sense Instruction

Byte 1 = Operand Address

Op Code Q Code Address Op Code Q Code Byte 2 = Operand Address —1
Yo DA | M| N | Operand1 [ yo | pa [wm]n]pispiacement]
0 7|8 11|12 |13 15{16 23
30 2 Bytes Direct Addressing (H1L1)
70 1 Byte Indexed by XR1
BO 1 Byte Indexed by XR2
8 Device Address BSCA
0 M bit is not used.
Byte 1 Byte2
000 Diagnostic Dlagnostnc_:
0 Not Assigned 0 Not Assigned
1 Not Assigned 1 Bit Time Counter 4
2 Not Assigned 2 Bit Time Counter 2
3 Not Assigned 3 Bit Time Counter 1
4 1TB, BCC or VRC Check 4 Not Assigned
5 LSR/Shift Register Parity Check 5 Transmit Trigger
6 1/0 Cycle Steal Overrun 6 Receive Trigger
7 DBI Parity Check 7 CE Sense Bit
Byte 1 Byte 2
011 Status Status
BSCA 0 Not Assigned 0 Timeout
1 Not Assigned 1 CRC/LRC/VRC Check
2 Not Assigned 2 Adapter Check on Transmit
3 Not Assigned 3 Adapter Check on Receive
4 Not Assigned 4 Invalid USASCI! Character
5 Not Assigned 5 Abortive Disconnect
6 Data Set Ready 6 Disconnect Timeout
7 Data Line Occupied 7 Not Assigned
001 Stop Address Register — Lo Stop Address Register — Hi
010 Transition Address Reg — Lo Transition Address Reg — Hi
100 BSCAR - Lo BSCAR — Hi
110 CRC Buffer — Lo CRC Buffer — Hi
110 LRC Buffer For USASCII
XO0K | XXX Operand Address (Sense Byte Destination)

Note. An X means bit can be a ‘1" or "'0".

SYSTEM MAINTENANCE—Reference Data

Sense Instruction (Part 3 of 3)

BR0622A

SIOC Sense Instruction

Byte 1 = Operand Address
Op Code Q Code Address Op Code Q Code D1 the 2 = Operand Address —1
YO DA M N Operand 1 L YO i DA l MJ NLDispIacement]
0 718 11| 12 |13 15|16 23
30 2 Bytes Direct Addressing (H1L1)
70 1 Byte Indexed by XR1
BO 1 Byte Indexed by XR2
3 Device Address SIOC
Byte 1 Byte 2
0 M bit is not used.
001 Function Register Function Register
0 Diagnostic Mode 0 Write Mode Set Service Response
1 Spare 1 Reset Service Response after 6 usec
2 Latch Transfer Line 4 2 Transfer Line 2 EOT
3 Latch Transfer Line 3 3 Transfer Line 1 EOT
4 Latch Transfer Line 1 4 Even Parity
5 Transfer Line 3 Reset Disconnect Latch | 5 pecrement DAR
6 Reset Disconnect Latch after 6 usec 6 Latch 1/0 1 Select
7 Transfer Line 5 Reset Disconnect Latch| 7 Slave
011 1st Data Byte 2nd Data Byte
0 1/0 Transfer Line 8 01/0 1D Bit8
1 1/O Transfer Line 7 11/0 1D Bit4
2 1/0 Transfer Line 6 21/01D Bit 2
31/0 Transfer Line 5 31/0IDBit 1
sloC 4 1/0 Transfer Line 4 4 1/0 Device Attached
5 1/0O Transfer Line 3 5 1/0 Transfer Line 11
6 1/0 Transfer Line 2 6 1/0 Transfer Line 10
7 1/0 Transfer Line 1 7 1/0 Transfer Line 9
A "1""in each bit position represents an active condition.
010 Length Count Register (Byte 1) Status Byte (Byte 2)
0 0 Spare
1 1 End Request
2 2 Interrupt Pending
3 Contents of the 3 1/0 Attention
4 Length Count Register 4 Data Transfer Register Parity Check
5 5 No Operation
6 6 LCR Overflow
7 7 1/0 Ready
101 Data Transfer Register (Byte 1) Diagnostic Byte (Byte 2)
0 0 SIOC Request Latch
1 1 Service Request
2 2 Service Response
3 Contents of the 3 Interrupt Enable
4 Data Transfer Register 4 1/0 Disconnect
5 5 Write Call
6 6 Read Call
7 7 1/0 Selected
100 SIAR-Lo SIAR-Hi
XXXX|XXXX| Operand Address (Sense Byte Destination)
Note. An X means bit can be a ““1"* or 0"
BRO0O621A
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SYSTEM MAINTENANCE—Reference Data
I/O Control Fields

Printer Command Byte

Bit 0

Bit 1

Bit 2

Bit3

Bit 4

Bit5

Bit 6

Bit 7

Command Chain
*Print Data
*Horizontal Tab Right
*Horizontal Tab Left
*Primary Carriage Skip
Element Return
Secondary Carriage Index

Primary Carriage Index

*If bit is on a count byte must follow.

BR0623

Format of Disk Control Field

Byte
0 2 3
F C H/S N
Bit0 78 15 16 2324 31
N+1 = Number of sectors to be trans-
ferred on read, write or scan.
(N = 16 will process 1.7 sectors.)
N = Number of cylinders to be moved
on seek.
—— H = Head bit 16 (0-1)
L — s = Sector bits 17-21 (0-23). Bit
22-23 both zeros for read, write,
or scan. Bit 23 for seek is
0 = reverse, 1 = forward.
—— C = Cylinder (0-202)
F = Flag byte

The seek operation uses the H/S and N bytes of the disk control field.

Bits O thru 5 are not used

Good track bit6 =0, bit7=0
Alternate track bit6 =0, bit 7 =1
Defective track bit6 =1,bit7=0

Defective alternate track bit 6, bit 7 = 1

Hexadecimal Values for Head and Sector Selection

DecHex | DecHex | DecHex DecHex | DecHex | DecHex
00=00 | 08=20 [16=40 24=80 | 32= A0 40=C0
01=04 |09=24 |(17=44 25=84 | 33=A4| 41=C4
'02=08 | 10=28 |18=48 26=88 | 34=A8| 42=C8
03=0C [11=2C [19=4C 27=8C | 35=AC| 43=CC
04=10 (12=30 (20="50 28=90 [ 36=B0| 44=DO0
05=14 [13=34 (21=54 29=94 | 37=B4| 46=D4
06=18 |14=38 |22=58 30=98 | 38=B8| 46=D8
07=1C [15=3C {23=5C 31=9C [ 39=BC| 47=DC
Upper Head Lower Head

BR0624A
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Op Code Q@ Code Operand 1 Byte 1 = Operand Address
Byte 2 = Operand Address -1
DA |M|N
0 7 8 111213 15(16 23
30 Direct Addressing
7 0 Indexed by XR1
B O Indexed by XR2
0000 Device Address CPU
0 M Bit (not used)
000 Byte 2 Byte 1
EB2 EB1
(1) Address ? Address
Switch Switch
2 1 2 3
3 3
; Address g Address
Switch Switch
6 2 6 4
7 7
xxxxxxxx | Operand Address (Sense bytes destinations)

Note. An X means bit can be a /1" or “*0".

SYSTEM MAINTENANCE—Reference Data
CPU Sense and Condition Code Response

BRO625A

1/0 Channel Condition

1/0 Condition

B - Raise 3 = Lower

Al B

DBO
parity ok
Yes

Device
address
recognized

Yes
N
field valid
Yes
Yes
Condition
met
No

or LIO Yes

instruction

]

L B Cycle

IR byte
to attachment

[ 1/0 cycles ]

DBO No

=

5406 FETMM
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5406 FETMM  (6/70) 1-112

SYSTEM MAINTENANCE-Reference Data
Condition Register Settings and Hexadecimal and Decimal Conversion Chart

To find the decimal number, locate the Hex number and its decimal equivalent for each position. Add these to obtain the decimal

Condition Register Settings
number. To find the Hex number, locate the next lower decimal number and its Hex equivalent. Each difference is used to obtain

* Q bit 0 = 0 absence of condition.
Q bit 0 = 1 presence of condition.

BR0627

Bits 2 3 4 5 6 7 the next Hex number until the entire number is developed.
Decimal Over- Result | Result Result
Positive | Negative| Zero
0123 4567 0123 4567 0123 4567
HEX DEC HEX DEC HEX DEC HEX DEC HEX DEC |HEX DEC
. 0 0 0 0 0 0 0 0 0 0 00 0
Binary 2 1 8 4 2 1 1 1,048,576 1 65,536 1 4,096 1 256 1 16 1 1
Value 2 2,097,152 2 131,072 2 8,192 2 512 2 32 2 2
3 3,145,728 3 196,608 3 12,288 3 768 3 48 3 3
4 4,194,304 4 262,144 4 16,384 4 1,024 4 64 4 4
5 5,242,880 5 327,680 5 20,480 5 1,280 5 80 5 5
compare gp ! gp Tooe! 6 6,291,456 6 393216 | 6 24576 6 1536 | 6 % | 6 6
ogica o002 002 002 7 7,340,032 7 458,752 7 28,672 7 1,792 7 12 | 7 7
Sub Ligics e e e 8 8,388,608 8 524,288 8 32,768 8 2048 | 8 128 | 8 8
9 9,437,184 9 589,824 9 36,864 9 2,304 9 144 9 9
A 10,485,760 A 655,360 A 40,960 A 2,560 A 160 A 10
Add Over- Carry No Carry Result B 11,534,336 B 720,896 B 45,056 B 2,816 B 176 B 1
Logical flow and and is C 12,682,912 Cc 786,432 (o} 49,152 C 3,072 C 192 (od 12
and Not Not Zero D 13,631,488 D 851,968 D 53,248 D 3,328 D 208 D 13
Add Zero Zero E 14,680,064 E 917,504 E 57,344 E 3,584 E 224 E 14
Register Result | Result F 15,728,640 F 983,040 F €1,440 F 3,840 F 240 F 15
Edit Positive | Negative| Source
is 6 5 4 2 1
Zero
BR0628
Test Test
Bits False
Branch Test Over-
on False flow
Condition * Reset Reset
if if
Tested | Tested
Condition Binary False Decimal| High Low Equal
Over- Over- or or or
flow flow Positive | Negative| Zero



1 2 3 4 5 6 7 8 9 A B C D E F
1 02 03 04 05 06 07 08 09 OA OB oc oD OE OF 10
2 03 04 05 06 07 08 09 OA 0B OC oD OE OF 10 11
3 04 05 06 07 08 09 0OA OB oC OD OE OF 10 1 12
4 05 06 07 08 09 OA OB 0OC OD OE OF 10 11 12 13
5 06 07 08 09 OA OB 0OC OD OE OF 10 11 12 13 14
6 07 08 09 OA 0B OC oD OE OF 10 11 12 13 14 15
7 08 09 0A 0B oC OD OE OF 10 1 12 13 14 15 16
8 09 0OA OB 0C 0D OE OF 10 1 12 13 14 15 16 17
9 OA OB oc oD OE OF 10 1 12 13 14 15 16 17 18
A 0B OC OD OE OF 10 11 12 13 14 15 16 17 18 19
B 0OC OD ©OE OF 10 11 12 13 14 15 16 17 18 19 1A
C oD OE OF 10 11 12 13 14 15 16 17 18 19 1A 1B
D OE OF 10 11 12 13 14 15 16 17 18 19 1A 1B 1c
E OF 10 1 12 13 14 15 16 17 18 19 1A 1B 1Cc 1D
F 10 11 12 13 14 15 16 17 18 19 1A 1B 1C 1D 1E
BR0629
1/0 Device Priorities
Priority Attmt CPU Request Priority Assignment Model 5406
Clock Clock Bit Line P01234567
20 Lo 0 1 7 100100001 File Seek
19 0 1 6 100100010 Unassigned
18 0 1 5 1700100100 Unassigned
17 0 1 4 1700101000 Unassigned
16 0 1 3 1700110000 Unassigned
15 2 3 7 1701000001 Unassigned
14 2 3 6 1701000010 Unassigned
13 2 3 5 1701000100 CRT
12 2 3 4 101001000 Data Recorder
11 2 3 3 101010000 Unassigned
10 4 5 7 1170000001 Unassigned
9 4 5 6 1170000010 Unassigned
8 4 5 5 17170000100 Unassigned
7 4 5 4 1170001000 Unassigned
6 4 5 3 1170010000 BSCA
5 6 7 7 000000001 Unassigned
4 6 7 6 000000010 SloC
3 6 7 5 000000100 Printer
2 6 7 4 000001000 Unassigned
1 Hi 6 7 3 000010000 File Read/Write
BR0630

SYSTEM MAINTENANCE—Reference Data
Hexadecimal Addition and CPU Timing

} 1.52 us

Machine Cycle _X

A

/\

Clock /0X1X2X3X4X5X6X7X8><0\
| ADDR | MISC | COMPUTE | ADDR LOMODI ADDR HIMODI
Load SAR /\
— 680ns —— |
s [T\ =\

Data from Stor

Store Pulse K \

New Data to Stor / \

LSR Select XADDRX X X ADDR X ADDR
-\ A

LSR Write I\ i\ /\ Lo
l \ / \

DR

A Reg In-Gate / X X FORCE 1 \

==
B Reg In-Gate , LSR —X_ SDR X LSR LO )( LSR HI

Load A & B Regs

A

S\

Binary Subtract

CompAReg ’){“ ————— v -_—_-\/{—_—.——__—__——-_
\ J\

ALU Output X X X

5406 FETMM
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SYSTEM MAINTENANCE-—-Reference Data 5406 FETMM (6/70) 1-114
Local Store Registers and Data Flow
Local Store Registers (Base System) System/3 Data Flow
LSR . LSR
No High Low Acronym
- - DBI
1 Instruction Add R
0 nstruction ress. egister IAR Main Storage Transiate "
02 Address Recall Register ARR S A In
03 Operand 2 Address Register AAR Read-CLK D B Reg Cond
04 LCD Locate Line Address Register* LLAR Write-CLK R Reg i eg
05 Index Register 1 XR1 ® @ ® Channel
06 Length Count Recall Reg I Condition Recall Reg PSR In
07 Operand 1 Address Register BAR Control
08 Disk File Control Register DFCR Channel
09 Index Register 2 XR2 Address ALU op Out
10 | [Printer Data Address Register PDAR Decode Reg Control
11 Printer Command Address Register PCAR ®
12 Data Recorder Address Register DRAR DBO
13 Disk File Data Register DFDR = Translate
14 Length Count Register I Data Recall Register LCR DRR SA ® ® Out
15 Interrupt Level 1 Instruction Address Register 1AR-1 Hi ® Lo LSR
16 Interrupt Level 1 Address Recall Register ARR-1 Hi | Lo g
- eg
*This LSR is used by the CRT (CRTAR) when the LCD feature is not installed. IAR ®
When both the CRT and LCD features are installed, the CRTAR is located in ARR
feature LSR number 10. ' AAR
le Control
LLAR | Cyele Contr
XR1
Local Storage Registers (Feature) LCRR CRR -
BAR é top | 1@ | IR | £-X1[I-H1 |1-L1 | 1-X2 |1-H2 | I-L2 | EA | EB]I/O
SR ]
LSR High Low ; nvm DFCR [ ~ Ny
No crony XR2 ] e ~
01 Spare PDAR 7 ~ ~
~
02 Spare PCAR e - ~
- Basic Clock ~
03 BSCA Address Register BSCAR DRAR 7 ~ ~
04 SIOC Address Register SIAR DFDR Storage Read Storage Write ~
05 Spare LCR | DRR
- - 0 1 2 3 4 5 6 7 8 9
06 Interrupt Level 4 Instruction Address Register IAR-4 Inter 1-1AR
07 Interrupt Level 4 Address Recall Register ARR-4 Inter 1-ARR ABCDE | ABCDE | ABCD|ABCD|ABCD|ABCD| ABCD| ABCD| ABCD|ABCD
08 Spare Hi l Lo
09 Spare Load Misc Compute Address Address : CE
10 CRT Address Register CRTAR SAR Lo ) Hi |
- - Modify Modify
11 Interrupt Level 2 Instruction Address Register 1AR-2 |
12 Interrupt Level 2 Address Recall Register ARR-2 ® Parity Checked
Spare
13 par Parity Generated
14 Spare
15 Spare BR0633
16 Spare

BR0632



BitPosition01234567012345670123456701{/6701234567

! ! | [
Function Zone : Digit Zone : Digit Zone : Digit Zone Digit| Sign* : Digit
Yvyy i 1 1 1
c c g
1/0P 2 2 = Low-Order Byte
o o o
2 2 2
Y g ? 2
% i o] *Sign Configurations:
1Q [ > o
2 2 z
o o o
~ = '; Binary Hexadecimal Function
o o
X-Y-Z X-Y-Z ] ] O
Op1 Direct {L Op1 Indirect Y F Type / 1010 A Alternate Plus
IHq 1Xq IR 1011 B ASCII-8 Minus
I _ 1100 C Alternate Plus
1101 D Standard Minus
ILq
‘ y 1110 E Alternate Plus
\
Z Type 1111 F Standard Plus
5 BR0635
Y
X Type X Type Y Type
Op2 Direct Op2 Indirect
IHo X9
Y
ILo
Y
Y VY
EA 3 EB
A
A
Yes
Register
E-A Blank
Eliminate
Register
Right Part
Blank
1/0*

* Can be performed between any of the 11 above cycles. BR0634

SYSTEM MAINTENANCE—Reference Data
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SYSTEM MAINTENANCE—Reference Data
Code Conversion Chart (Part 1 of 2)

Dec|Hex| Card Code | Mnem | EBCDIC |Symbol
Val | Val | DCBA8421

000| 00| DC 00000000
001j01|DCBA 1 00000001
002]| 02| DCBA 2 00000010
003| 03| DCBA 21 00000011
004| 04 | DCBA 4 ZAZ |00000100
005| 05 | DCBA 4 1 00000101
006| 06 | DCBA 42 | AZ 00000110
007| 07 | DCBA 421 Sz 00000111
008| 08 | DCBAS8 MVX | 00001000
009| 09 | DCBA8 1 00001001
010 OA| CBA8 2 | ED 00001010
011/ 0B| CBA8 21 | ITC 00001011
012| OC| CBAB84 MVC |00001100
013 0OD| CBA84 1| CLC 00001101
014 OE| CBA842 | ALC 00001110
015| OF | CBAB8421|SLC 00001111
016| 10| C A8 2 00010000
017| 11| DCB 1 00010001
018| 12| DCB 2 00010010
019 13|DCB 21 00010011
020 14|DCB 4 ZAZ {00010100
021|15|DCB 4 1 00010101
022116 |DCB 42 | AZ 00010110
02317 |DCB 421 Sz 00010111
024| 18 |DCB 8 MVX |00011000
02519 |DCB 8 1 00011001
026{ 1A] CB 8 2 |ED 00011010
02711B| CB 8 21]ITC 00011011
028|1C| CB 84 MVC |00011100
029 1D| CB 84 1|CLC 00011101
030| 1E| CB 842 | ALC [00011110
031 1F| CB 8421 (SLC 00011111
032 20| CB 00100000
033[21] C A 1 00100001
034]22|DC A 2 00100010
035[23|DC A 21 00100011
036| 24 |DC A 4 ZAZ |00100100
037]25|DC A 41 00100101
038| 26 |DC A 42 | AZ 00100110
039 27 |DC A 421|Sz 00100111
040| 28 |DC A8 MVX |00101000
04129 |DC A8 1 00101001
042| 2A| DCBA ED 00101010
043| 2B C A8 21| ITC 00101011
044|2C| C A84 MVC |00101100
045 2D| C A84 1| CLC 00101101
046} 2E| C AB842 | ALC 00101110
047| 2F| C A8421|SLC 00101111

Dec |[Hex|Card Code | Mnem | EBCDIC |Symbol
Val |Val | DCBA8421

048| 30 |DC A SNS | 00110000

049} 31 |DC 1]Li0 00110001

050| 32 |DC 2 00110010

051] 33 |DC 21 00110011
052|34 |[DC 4 ST 00110100
053|35|DC 4 1|L 00110101
054|36 |DC 42 |A 00110110
055|37 |[DC 421 00110111
056|38 [DC 8 TBN | 00111000
057|39|bc 8 1|TBF |00111001
058|3A] ¢ 8 2 |sBN |00111010
059|3B| C 8 21|SBF 00111011
060|3C| Cc 84 MVI | 00111100
061|3D| ¢ 84 1|cLI 00111101
062|3E| C 842 00111110
063(3F| C 8421 00111111

064| 40| None 01000000 | Space
065| 41| D BA 1 01000001

066| 42| D BA 2 01000010

067| 43| D BA 21 01000011

068| 44| D BA 4 ZAZ |01000100

069| 45| D BA 4 1 01000101

070| 46| D BA 42 | AZ 01000110

071| 47| D BA 421 sz 01000111

072| 48| D BAS8 MVX | 01001000

073| 49| D BAS 1 01001001

074( 4A BA8 2 | ED 01001010 ¢
075| 48 BA8 21| ITC |01001011

076| 4cC BA84 MVC | 01001100 <
077| 4D BA84 1| CLC |[01001101 (
078| 4E BA842 | ALC | 01001110 +
079| 4F BA8421| sLC |[01001111 |
080| 50 A8 2 01010000 &
081 51| D B 1 01010001

082] 52|p B 2 01010010

083| 53| D B 21 01010011

084| 54|D B 4 ZAZ | 01010100

085 55| D B 4 1 01010101

086| 56| D B 42 | AZ 01010110

087| 57| 0D B 421| sz 01010111

088| 58/ D B 8 MVX | 01011000

089| 59/ D B 8 1 01011001

090| 5A B 82| ED 01011010 !
091| 58 B 8 21| ITC |01011011 $
092| 5C B 84 MVC |01011100 .
093| 5D B 84 1| CLC |01011101 )
094| SE B 842 | ALC |01011110 ;
095| SF B 8421| SLC |01011111 -

5406 FETMM
Dec| Hex| Card Code | Mnem | EBCDIC | Symbol
Val | Val | DCBAS8421
096/ 60 B 01100000 -
097/| 61 A 1 01100001 /
098|62|D A 2 01100010
099|63|D A 21 01100011
100/ 64|D A 4 ZAZ |01100100
101/65|/D A 41 01100101
102|/66|D A 42 | AZ 01100110
103| 67 |D A 421|sz 01100111
104| 68 |D A8 MVX |01101000
105/ 69|D A8 1 01101001
106| 6A|D BA8 2 | ED 01101010
107| 6B A8 21| ITC |[01101011 ,
108| 6C A84 MVC (01101100 %
109| 6D A84 1| cLC (01101101
110| 6€E A842 | ALC [01101110 >
111] 6F A8421| SLC |01101111 ?
112/ 70|D A SNS [01110000
113| 71 |D 1| Lo  |01110001
114| 72| D 2 01110C10
115| 73| D 21 01110011
16| 74| D 4 |sST 01110100
17|/ 75|D 4 1)L 01110101
18| 76 | D 42 | A 01110110
19| 77 |D 421 01110111
120| 78 | D 8 TBN [01111000
121179 |D 8 1| TBF 01111001
122| 7A 8 2 | sSBN |01111010 :
123| 78 8 21| SBF [01111011 =
124| 7C 84 MVI [01111100 @
125| 7D 84 1| cLl |o1111101 '
126| 7E 842 01111110 =
127| 7F 8421 01111111 -
12880 |DC 10000000
129(81| CBA 1 10000001
130(82 | CBA 2 10000010
131(83 | CBA 21 10000011
132(84 | cBA 4 ZAZ 10000100
13385 | CBA 4 1 10000101
134|86 | CBA 42 | AZ 10000110
13587 | CBA 421|sz 10000111
13688 | CBAS8 MVX |10001000
137|89 | CBA8 1 10001001
138|8A |DCBA8 2 |ED 10001010
13988 |DCBA8 21 |ITC |10001011
140 | 8C |DCBAS84 MVC |10001100
141|8D |DCBA84 1| CLC [10001101
142 | 8E |DCBA842 | ALC |10001110
143 | 8F |DCBA8421 | SLC |10001111
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Dec|Hex| Card Code | Mnem| EBCDIC | Symbol
val | val | DCBA8421

192| co|p BC  |11000000

193 c1| BA 1|70 11000001 A
194 c2| BA 2 [LAa [11000010| B
195{c3| BA 21 11000011 C
196/ c4| BA 4 11000100 D
197{c5| BA 41 11000101 E
198|c6| BA 42 11000110 F
199|c7| BA 421 11000111 G
200(c8| BAS8 11001000 | H
201|ca| BAB 1 11001001 [
202| ca|{D BAS 2 11001010

203| cB|D BAB 21 11001011
204|cc|p BABa 11001100

205| co|D BA84 1 11001101

206 | CE |D BAS42 11001110

207 | CF |D BA8421 11001111

208 | DO| BA BC (11010000 | }
200|D1| B 1{T10 [11010001 J
210{D2| B 2 |LA [11010010] K
211{D3| B 21 11010011 L
212|04| B 4 11010100 | ™
213|D5| B 41 11010101 N
214|D6| B 42 11010110 ©
215|D7| B 421 11010111 P
216|D8| B 8 11011000 | Q
217|{p9| B 8 1 11011001 R
218|DA|D B 8 2 11011010
219|DB|D B 8 21 11011011
220|DC|D B 84 11011100
221|ob|D B 84 1 11011101

222 | DE|D B 842 11011110
223|DF|D B 8421 11011111

Dec | Hex| Card Code | Mnem | EBCDIC | Symbol
Val | val | DCBAB421

144| 90| cBA 10010000
145( 91| cB 1 10010001
146| 92 CcB 2 10010010
147|193 cB8 21 10010011
148|/94| cB 4 | zAzZ |10010100
149/95| cB 41 10010101
150{ 96| cB 42 | AZ 10010110
151|197 | cB 421|sz 10010111
152| 98 CcCB 8 MV X | 10011000
15399 | cB 8 1 10011001
154| 9A|DCB 8 2 | ED 10011010
155/ 98 |DCB 8 21| ITC [10011011
156| 9c |ocB 84 [ mvc 10011100
157|9D|DCB 84 1| cCLC |10011101
158 | 9 [DcB 842 | ALC . [10011110
159| 9F [DCB 8421 sSLC  |10011111
160| A0 |DCB 10100000
161|A1|{DC A 1 10100001
162|A2| c A 2 10100010
163|A3| Cc A 21 10100011
164|A4| c A4 |zaz |10100100
165|A5| C A 41 10100101
166 | A6| C A 42 |AZ 10100110
167|A7| c A 421]sz 10100111
168| A8| C A8 MVX [10101000
169 | A9| C A8 1 10101001
170 AA|DC A8 2 |ED 10101010
171 |AaB |DC A8 21 |I1TC |10101011
172 | Ac|DC A84 |[MvC [10101100
173| AD|DC A84 1 |citc [10101101
174 | AE|DC A842 [ALC [10101110
175 | AF |[DC A8421 |SLC 10101111
176 B0 | C A SNS  |10110000
177]B1] C 1|LI0  [10110001
178 | B2 C 2 10110010
179(B3 | C 21 10110011
180(B4| c 4 |sT 10110100
181 |85 C 4 1|L 10110101
182|B6| ¢ 42 |A 10110110
183|B7 | ¢ 421 10110111
184|B8| c 8 TBN [10111000
185|B9 | c 8 1|TBF [10111001
186 [BA[DC 8 2 |sBN [10111010
187 |8B |DC 8 21 |sBF [10111011
188(Bc |bc 84 |mvi 10111100
189 |BD[DC 84 1 |cLlI [10111101
190 |BE [DC 842 10111110
191 |BF |DC 8421 10111111

SYSTEM MAINTENANCE-Reference Data

Code Conversion Chart (Part 2 of 2)

Dec | Hex| Card Code | Mnem | EBCDIC | Symbol

Val | Val | DCBA8421

224| EO|D B BC 11100000

225 E1|D A 1] TIO 11100001

226| E2 A 2 | LA 11100010 S

227| E3 21 11100011 T

228| E4 A 4 11100100 V)

229| ES A 41 11100101 \)

230} E6 A 42 11100110 W

231| E7 A 421 11100111 X

232| E8 A8 11101000 Y

233| E9 A8 1 11101001 V4

234| EA|D A8 2 11101010

235| EB|D A8 21 11101011

236| EC|D AS84 11101100

237| ED|D A84 1 11101101

238| EE|D A842 11101110

239| EF|D A8421 11101111

240| FO A HPL |11110000 0

241 F1 1] APL 11110001 1

242| F2 2 |JC 11110010 2

243| F3 21 |SIO 11110011 3

244| F4 4 11110100 4

245| F5 41 11110101 5

246| F6 42 11110110 6

247| F7 421 11110111 7

248| F8 8 11111000 8

249\ F9 8 1 11111001 9

250| FA|D 8 2 11111010

251| FB |D 8 21 11111011

252| FC|D 84 11111100

253| FD|D 84 1 11111101

254 | FE |D 842 11111110

255| FF |D 8421 1111111
BR0636
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SYSTEM MAINTENANCE—Reference Data

CRT Code Conversion Chart

Symbol Symbol
EBCDIC '\"/ex symbol | Escoic | M| and escpic | He%| symboi | EBcDIC | PeX| and
al Val c Val Val
ursor Cursor

0100 0000 | 40 0000 0000 | 00 - 0110 0000 | 60 - 0010 0000 | 20 .
0100 0001 | 41 A 0000 0001 | 01 A 0110 0001 | 61 / 0010 0001 | 21 L
0100 0010 | 42 B 0000 0010 |02 | B 0110 0010 | 62 s 0010 0010 | 22 | §
0100 0011 | 43 c 0000 0011 |03 | C 0110 0011 | 63 T 0010 0011 | 23 | T
0100 0100 |44 | D 0000 0100 | 04 D 0110 0100 | 64 U 0010 0100 | 24 u
0100 0101 | 45 E 0000 0101 |05 | E 0110 0101 | 65 v 0010 0101 | 25 v
0100 0110 | 46 F 0000 0110 | 06 E 0110 0110 | 66 W 0010 0110 | 26 | W
0100 0111 | 47 G 0000 0111 | 07 G 0110 0111 | 67 X 0010 0111 | 27 X
0100 1000 | 48 H 0000 1000 | 08 H 0110 1000 | 68 Y 0010 1000 | 28 | v
0100 1001 | 49 I 0000 1001 | 09 [ 0110 1001 | 69 z 0010 1001 | 29 | Z
0100 1010 | 4A | ¢ 0000 1010 | 0A | ¢ 0110 1010 | 6A 0010 1010 | 2Aa |
0100 1011 | 4B : 0000 1011 | 0B ._ 0110 1011 | 6B . 0010 1011 | 2B | =
0100 1100 |4c | < 0000 1100 |oc | < 0110 1100 | 6C % 0010 1100 | 2¢ | %
0100 1101 | 4D | 0000 1101 |ob | T 0110 1101 | 6D - 0010 1101 | 20| =
0100 1110 | 4E | + 0000 1110 |0E | = 0110 1110 | 6E > 0010 1110 [ 2E | >
0100 1111 | 4F I 0000 1111 |oF | T 0110 1111 | 6F ? 0010 1111 | 2F 7
0101 0000 | 50 | & 0001 0000 | 10 | & 0111 0000 | 70 0 0011 0000 |30 | o
0101 0001 | 51 J 0001 0001 | 11 J 0111 0001 | 71 1 0011 0001 | 31 1
0101 0010 | 52 K 0001 0010 | 12| K 0111 0010 | 72 2 0011 0010 | 32 2
0101 0011 | 53 L 0001 0011 | 13| L 0111 0011 | 73 3 0011 0011 |33 | 3
0101 0100 54 M 0001 0100 14 M 0111 0100 74 4 0011 0100 | 34 4
0101 0101 | 55 | N 0001 0101 |15 | N 0111 0101 | 75 5 0011 0101 | 35 5
0101 0110 56 o 0001 0110 16 (0] 0111 0110 | 76 6 0011 0110 | 36 6
0101 0111 57 P 0001 0111 17 P 0111 0111 77 7 0011 0111 37 7
0101 1000 | 58 | Q 0001 1000 |18 | @ 0111 1000 | 78 8 0011 1000 | 38 8
0101 1001 | 59 | R 0001 1001 |19 | R 0111 1001 | 79 9 0011 1001 | 39 9
0101 1010 | 5A | 1 0001 1010 | 1A | * 0111 1010 | 7A : 0011 1010 | 3A | -
0101 1011 | 58| $ 0001 1011 | 1B | § 0111 1011 | 7B # 0011 1011 | 3B | Z
0101 1100 | 5¢ | * 0001 1100 |1c | = 0111 1100 | 7C @ 0011 1100 [3c | @
0101 1101 | 50| ) 0001 1101 | 1D | L 0111 1101 | 7D : 0011 1101 |30 | *~
0101 1110 | 5E | : 0001 1110 | 1E | = 0111 1110 | 7E = 0011 1110 | 3E =
0101 1111 | 5F | = 0001 1111 | 1F | = 0111 1111 | 7F 0011 1111 | 3F 3

BR0637
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CPU Tie-downs 5444 Disk Attachment Tie-downs

The following tie-downs are required when the following memory features ] ] TO: (on board A-A1)
. ) umper from

are installed: Signal Name pin (on board | If Model 1 | If 1 0or2 I1f Madel 2
Feature Pin Location To A-A1) Mode! 2(s) | and 3 Together
12K or 16K memory A-B2B2J02 A-B2B2B10 -100 Cylinder R2G07 T2U07 T2G13 T2G13
16K memory A-B2B2B10 A-B2B2J04

-Model 6 CPU R2P11 R2U11 T2U07 R2U11
2265 11 Attachment Tie-down + Model 3 Ready T2MO08 T2J11 T2J11 T2U07
If the LCD attachment is installed with the 2265 attachment, the tie-down +Spin 1 data unsafe’ CaJ12 c4J08 Remove Remove
required is 01A-B1N2G12 to 01A-B1Q2D12.

BRO638A
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Chapter 2. Console and Maintenance Facilities

2.1 INTEGRATED MAINTENANCE PACKAGE (IMP)

System failures in the 5406 system, its I/O devices and attachments, are
diagnosed with the aid of the IMP.

The IMP ties all maintenance equipment and information together and
requires a minimum of recall about detail circuit operation.

The IMP consists of the following:

Maintenance Analysis Procedure (MAP) charts
CE aids

Diagnostic programs

FE education and FE publications

PN~

MAP charts are systematic flowcharts of failure analysis. Failure symptoms
and/or a coded halt in a diagnostic program indicates the map chart to start
with,

CE aids are: the CE probe, CE sense bits, single pin extenders, and MST
card extenders. The MAP charts refer to these aids and call out when they
are to be used.

Diagnostic programs are loaded and controlled by a diagnostic control
program (DCP). The DCP may be modified by the CE to call specific test-
programs into use or perform a specific operation. Halts may occur during
operation of the DCP or a diagnostic program that refers to a MAP chart for
further diagnostic procedures.

FE education and FE publications expand on overall system and /0
device operation to aid in free-lance troubleshooting in the event that other
IMP procedures fail to locate a problem.

For further information about IMP, MAPs, or the DCP, refer to the
Integrated Maintenance Package User’s Guide, the MAP charts, or the
Diagnostic Control Program User’s Guide. Each section contains a description
and specific operating instructions for its use.

SYSTEM MAINTENANCE—Console and Maintenance Facilities )
Integrated Maintenance Package 5406 FETMM  (6/70) 1-201
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System Console (Part 1 of 2)

2.2 CONSOLE SYSTEM| DISK  DISK DISK PROGRAM| DATA  INQURY| SYSTEM
PROC DATA DISK DISK RESET |DRIVE 1 DRIVE 2| SELECT LOAD RCRDR  REQUEST| START
The operator console contains the switches and lights necessary for operator 01 02 03 04 CHECK SIOC BSCA LCD CRT RCRDR PRINTR DRIVE 1 DRIVE 2
control of the system. It .is divided into two sections: system indicator lights, HALT CODE ON | ON ON |REMOVABLE ~ ON | ONLINE ~ ON
and system control switches. 05 06 07 08 A 8 < o ! 2 3 4 > @ @ @ @ @ @ @
PWR  KEYBD STOP
2.2.1 System Indicator Lights % 110 = > ON  READY OFF  OFF FIXED OFF LINE sTor
The system indicator lights section is divided into six parts. They are: system [ FIELD/OPERATION ] p (;DWNER @
check lights, halt code indicator lights, field/operation indicator lights, key- 13 14 5 o N 2 3 2 3 s 7 s OFF
board ready light, command key indicator lights, and the system power on
light. BR0360
Individual attention lights are provided for disk 1, disk 2, CRT, ledger card
device, data recorder, SIOC, BSCA, and the printer. The processor check
light is also displayed on the console.
The nine halt indicator lights, which are under program control, indicate Halt Code Lights 2.2.2 System Control Switches

to the operator a cause for system halt. The stop light (not under program
control) indicates a halt when the stop switch is pressed.

The field/operation group of lights consists of eight lights that may be
labeled by use of a plastic overlay. The program uses these lights to inform
the operator at what point in the program he may enter specific data fields
or take specific action. ‘

The command key indicator light group consists of eight (standard) or
sixteen (feature) lights that are associated with the command keys on the
operator keyboard. Command key indicator lights are turned on or off by
program control (L10O instruction). In addition, the program can light a
specific command key light whenever there is a need to communicate a
predefined condition to the operator. Plastic overlays are provided for the
lights so that the significant meaning for a light can be changed by typing
on the overlay.

Processor Check Light (PROC CHECK)

The processor check light turns on whenever an invalid op code, CPU parity
error or invalid SAR condition is detected. It is also turned on when an
invalid Q code is detected. If the check stop switch (on the CE console) is
set to STOP, the processor check light is turned on when an |/O parity error
is detected. It is turned off by system reset or by pressing the check reset
key on the CE panel. Any of these errors cause the processing unit to come
to an immediate stop. The clock is stopped and the input/output data may
be lost. The specific error that caused the stop is displayed on the CE
console display section.

1/0 Attention Lights

Any of the following lights on indicates that the corresponding 1/O device
has been issued a start 1/O instruction but is not ready to operate. A not
ready condition can be caused by power not being on, or by some condition
involving the paper or cards to be handled by the I/O device. The 1/O atten-
tion indicators are SIOC, BSCA ATTN, LCD, CRT, DATA RCRDR,
PRINTER, DISK DRIVE 1, and DISK DRIVE 2. The specific conditions
that cause each 1/0 light to turn on are discussed under the individual 1/0
devices.

These lights are turned on by the individual bits (nine) and the halt identifier
bytes of the halt program level instruction.

Power On Light

This light is turned on when system power-on sequencing has been success-
fully completed and stays on until system power is turned off.

Keyboard Ready Light (KEYBD READY)
This light is on when the keyboard has been enabled and unlocked.

Stop Light

This light is turned on when the system start switch is moved to the stop
position and is turned off by moving the system start switch to the start
position, or by system reset.

Field/Operation Lights

These lights are turned on by a load |/0O instruction. The meaning of each
light is determined by the program being used. A plastic overlay is provided
for the field/operation lights so that appropriate labels can be applied. These
labels identify the particular meaning given to the lights by the programmer.
Once turned on, the field/operation lights remain on until another load 1/0
instruction specifying the field/operation lights is executed.

Command Key Lights

These lights are controlled by the load 1/0 instruction. Separate load 1/0
instructions are used to turn the command lights on or off. Once turned on,
command lights remain on until a load 1/0 instruction turns them off, or

until a system reset takes place. A plastic overlay is provided for the command
lights so that appropriate labels can be assigned to each command light in
order to identify the particular meaning given to the light by the programmer.

The system control switches section includes those switches required for
system powering, program loading, system starting, stopping, resetting, and
1/0 selection.

Lamp Test

This switch, located behind the hinged command indicator panel, is used to
check for faulty indicator lamps.

System Reset Switch

When this switch is moved to the on position, a system reset occurs. A
system reset causes the system to idle (become inactive) and resets all 1/0
and machine registers, 1/0 controls, and status indicators. The program AR
and the program status register LSR'’s are reset to zero in a system reset.

Normally, a complete program restart is required after a system reset has
been performed.

Disk Drive 1 and Disk Drive 2 Switches

These switches apply electrical power to their respective disk drive motors.

Disk Select Switch

This switch selects the disk from which the initial program load will be per-
formed. When the switch is moved to the removable position, sector zero of
cylinder zero of the removable disk is used for program loading. Similarly,
when the switch is in the fixed position, sector zero of cylinder zero of the
fixed disk. on disk drive one is used for program loading.



Program Load Switch

This switch initiates loading the program into main storage. The following
actions occur when this switch is on:

1. All 1/0 and machine registers, controls, and status indicators are reset.

2. The instruction address register is set to zero.

3. The disk file data address register is reset to zero. The record in cylin-
der zero, sector zero on one of the disks in disk drive one is read into
storage starting at location 0000. The disk that provides the first
record is selected by the setting of the disk select switch on the con-
sole.

When the program load switch is released, the processing unit executes
the instructions read into storage from cylinder zero, sector zero, starting
at location 0000.

If disk drive one is not ready, the 1/0 attention light is turned on. When
the program load switch is operated, it is necessary only to make disk drive
one ready to complete the program load function.

Data Recorder Switch (DATA RCRDR)

Moving this switch to the on-line position places the data recorder under
program control when the verify-punch switch on the data recorder is in the
punch position. The data recorder keyboard is disabled. Data can be entered
into the system from the data recorder reading station or punched at the data
recorder punching station. Data and control can be entered from the system
keyboard under program control.

Moving this switch to the off-line position places the data recorder under
its own control and allows it to function as a normal (off-line) data recorder.

Note. Switches on the data recorder must be properly set for the data
recorder to operate under program control (see page 10-109).

Inquiry Request Switch

This switch is mounted on the console, and although this key is not under
keyboard bail interlock control, it operates as though it were a key on the
keyboard. Moving this switch to the on position causes the data and status
bytes to be stored in the keyboard attachment circuitry. Interrupt level one
must be enabled for the CPU to recognize this switch. The status byte has
the function key bit (bit 3) on and the data byte contains the unique data
character code for the inquiry request key (0001 0001).

With the inquiry request switch on, the interrupt request latch sets if the
program enabled the interrupt. At interrupt poll time, the interrupt request
latch output will activate the ‘interrupt polled KB’ line which forces a key-
board bit 1 to the local storage register through the DBI channel. This
signals a keyboard interrupt request to the CPU. When the CPU accepts the
keyboard interrupt request, a sense instruction is issued to the keyboard to
allow the data and status bytes (generated by the inquiry request switch)
to enter the CPU on the DBI channel. These bytes point to the main storage
location containing the keyboard sub routine to unlock the keyboard and
turn on the keyboard ready indicator.

Prior to the initiation of the inquiry request signal, the keyboard is locked
(bail bar forward) and the interrupt is enabled.

SYSTEM MAINTENANCE—Console and Maintenance Facilities
System Console (Part 2 of 2)

System Start Switch

When this switch is moved to the start position the processor resets the halt
code lights and resumes normal operation. When this switch is moved to the
stop position the processor halts at the end of the operation in process. This
halt is indicated by turning on the stop light on the console. 1/O data trans-
fers are completed without loss of information. The system can be restarted
without loss of information only by setting the switch to the start position.

Power ON-OFF Switch

This switch controls the main electrical power to the system. When it is
moved to the on position a partial system reset is generated and a power up
sequence is started. The partial system reset prevents any 1/O operations from
starting until they are requested. The power up sequence is performed to
apply the various voltages within the system in a manner to protect infor-
mation in main storage. The on position of the power switch is interlocked
with power supply safety circuits (overload protection and thermal circuits)

and logic gate thermal protection. The system will not power up until the
interlock circuits are complete.

In the off position, the system sequences the system power off in a manner
to protect the information in main storage and opens the main power to the
system. If an abnormal power off occurs (such as an electrical failure), the
system will not sequence down properly and information in main storage
may not be preserved.

5406 FETMM
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SYSTEM MAINTENANCE—Console and Maintenance Facilities
Field Engineer Console (Part 1 of 4)

2.3 FIELD ENGINEER CONSOLE PANEL

The FE control panel contains those switches and lights necessary for the
field engineer to maintain the system. These controls and indicators are
hidden behind a hinged panel and normally not used for customer opera-
tion. However, some of the switches on the FE console must be positioned
correctly for the system to process in customer mode. The FE panel is
located at the end of the CPU and may be removed from its normal
mounting by lifting it upward. Support feet underneath the panel can be
turned cross-wise to support the panel in an upright position. The cable
attached to the panel is long enough to allow the panel to be placed on
top of the CPU in position to be viewed while servicing the main gate of
the CPU.,
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2.3.1 CE Display Indicators

CE Rotary Display

The rotary display unit consists of a row of 18 lights and eight legend strips
mounted on an eight position roller. At any one time, only one of the eight
strips is visible through a cutout in the console above the row of lights.

A knob in the upper-left corner of the panel is attached to the roller to turn
it to each of the eight positions. Turning the roller to each legend position
selects the register or check condition as defined in the legend strip and
connects each light to indicate the conditions of the signals. The over-all
view of the eight legend strips and a description of each position is shown
below.

SAR HI P 0 1 2 3 4 5 6 7 P 0 1 2 3 4 5 6 7 SAR LO
LSR HI P 0 1 2 3 4 5 6 7 P 0 1 2 3 4 5 6 7 LSR LO
OP REG P 0 1 2 3 4 5 6 7 P 0 1 2 3 4 5 6 7 QREG
DIG RE |ADD TEMP]
B RE P 2 4 7 EC SuB AN R | ALUCTL
¢ 0 ! 3 5 6 CAR P COMP CAR blo
A REG P 0 1 2 3 4 5 6 7 P [0} 1 2 3 4 5 6 7 ALU OUT
BIN DEC

P OVF TF OVF HI LO |EQ | CONDREG

CSASNMT P 0 1 2 3 4 5 6 7 0o 1 2 3 4 5 6 7 INT LEV
1/0 | LSR| LSR | LSR | LSR| SAR | SAR| INV | SDR CAR CPU INV |CHAN|INV
PROC CHK wsr| Fi1 F2 HI Lo| HI | Lo | ADD DBI [A/B | ALU DBO ob/a oP |DBO | @ PROC CHK
BRO0640

1. SAR HI/SAR LO. Displays the contents of storage address register
high and low.

2. LSR HI/LSR LO. Displays the contents of the LSR selected by the
LSR display selector.

3. OP REG. Displays the contents of the op register.
Q REG. Displays the contents of the Q register.

4, B REG. Displays the contents of the B register.
ALU CTL. The state of the following ALU controls are displayed:

DIG CAR (digital carry)

DEC (decimal instruction)

RE COMP (recomplement)
ADD (addition)

SUB (subtraction)

TEMP CAR (temporary carry)
AND

OR

5. A REG. Displays the contents of the A register.
ALU OUT. Displays the contents of the output of the ALU.



6. COND REG. The contents of the condition register is displayed as
follows: :

BIN OVF (binary overflow)
TF (test false)

DEC OVF (decimal overflow)
HI (high)

LO (low)

EQ (equal)

7. CS ASNMT. Cycle steal assignment is displayed as it is presented to
the 1/0 devices on the |/O interface.
INT LEV. Interrupt level indicates which 1/O device is interrupting
the program.

8. PROC CHK. The processor checks are displayed as follows:

1/0 LSR. Indicates selection of an LSR by an |/O device was not
performed correctly.

LSR F1. Parity is incorrect on the output of the LSR feature 1.
LSR F2. Parity is incorrect on the output of the LSR feature 2.
(This feature LSR is not used currently by the Model 6, but this
position is reserved in the event of future expansion.)

LSR HI. Parity is incorrect on the output of the basic LSR high.
LSR LO. Parity is incorrect on the output of the LSR low.

SAR HI. Parity is incorrect in the storage address register high.
SAR LO. Parity is incorrect in the storage address register low.
INV ADDR. The SAR contains an invalid address.

SDR. Parity in the storage data register is incorrect.

CAR. The carry out of the ALU is incorrect.

DBI. Parity is incorrect in the data bus in register.

A/B. Parity is incorrect in the A register or in the B register.
ALU. Parity is incorrect in the ALU register.

CPU DBO. Parity is incorrect on the CPU end of the data bus out to
the I/0 devices.

OP/Q. Parity is incorrect in the op register or the Q register.

INV OP. Invalid op code in the op register. '

CHAN DBO. Parity is incorrect on the 1/0O device end of the data
bus out from the CPU.

INV Q. Aninvalid Q byte is present in an /O instruction.

Refer to the Field Engineering Handbook System /3 Model 6, order
number ZY25-5501 for information to determine which check occurred
first.

Machine Cycles

Twelve indicator lamps represent the twelve CPU machine cycles. They
identify the processor cycle just completed in all modes of operation.
However, when the CE mode selector switch is in clock step mode, the
lamps indicate the cycle in progress. Except during an 1/0 cycle, no machine
cycle indicator is on if (1) the CE mode switch is in the test position, (2)

a system reset has occurred, or (3) an address compare stop has occurred,

or (4) the stop key has been operated.

SYSTEM MAINTENANCE—Console and Maintenance Facilities
Field Engineer Console (Part 2 of 4)

INT LEV

The interrupt level lamp indicates if any interrupt level is being serviced.

Clock

Ten lamps indicate machine clock cycles O through 9. If the CE mode
selector switch is in one of the test or step modes, the clock is stopped at
9. In step mode the machine can be stepped through each cycle. Normal
(process) mode uses only clock cycles O through 8.

Address Compare Lamp

This lamp comes on when the address set in the address/data switches
matches the SAR. For this to occur, the rotary display switch must be in
position 1(SAR). The system will not stop when the data matches unless
the address compare switch is on. However, a sync point is available to
indicate when an equal compare is made. See ALD KE 141.

1/0 Check Lamp

This lamp is turned on when unit checks are detected by an addressed 1/0
device. The 1/O check lamp can be turned off with a system reset, check
reset or by the 1/0 attachment de-activating the 1/0 check interface line.

2.3.2 CE Controls

Address/Data Switches

These switches are used to set up addresses or data. Switches 1 through 4
can be used to load a 16 bit address into SAR. Switches 3 and 4 enter data
into main storage: either 4 bits (switch 4) or 8 bits (switches 3 and 4) can
be entered.

1/0 Overlap Switch

This switch modifies control of the system so that 1/0 operations may be
executed in either an overlap or a non-overlap mode. With the switch

turned to the normal position of ON, 1/0 operations are executed in an
overlap mode. When the switch is turned off, the /O operation is completed
before the next sequential instruction is executed. A mechanical interlock
on the FE panel cover insures that the 1/O overlap switch is in the on posi-
tion with the cover closed.

File Write Switch

In the off position, this switch prevents writing on all disk surfaces. Its
primary purpose is to permit analysis of file write problems without destroy-
ing information written on the file. A mechanical interlock on the FE panel
cover insures that the file write switch is on, with the cover closed.

BSCA Switches (Local Test and BSCA Step)

The BSCA must be in a SIO test mode of operation for these switches to be
effective. In the test mode, the switches allow the following actions:

Local Test Switch. Placing the BSCA in test mode removes the BSCA from
the communications line for diagnostic testing purposes. Data transmitted is
sent to the receive trigger to allow wrap-around operation. Test mode is
used in conjunction with the external test switch. With the external test
switch turned off, data is sent directly from the transmit trigger to the
receive trigger; with the switch turned on, data is sent from the transmit
trigger to the modem and then back to the receive trigger. The external test
switch is located at the modem end of the medium speed cable. For high
speed modems the switch is located on the CPU CE control panel.

BSCA Step Switch. Step mode allows stepping through a test operation by
using the BSCA step key located on the CPU CE panel. The stepping oper-
ation can also be performed by using the machine cycle step or clock step
and the CPU start key to step through each data phase and BCC phase
within the bit time.

1/0 Check Switch

This switch, when set to stop, forces the processor to an immediate stop on
an 1/0 error. The console display is frozen to indicate the processor status
at the time the error stop occurred. For normal operation, this switch is set
to RUN.
To restart after an /0 error, activate CHECK RESET and then the start key.

Parity Switch

This switch, normally set to STOP, forces the processor to stop whenever

a parity error is detected. Normal restart after a parity stop is to press
CHECK RESET and then the start key. With the parity switch set to RUN,
all parity errors are detected and displayed, but the processor stops for only
some of the errors. The parity errors |/O LSR, INV ADR, INV OP, CHAN
DBO, and INV Q are not affected by the setting of the parity switch and
the processor will always stop on these errors. For all other errors, the
processor will continue to run when the switch is in the run position.
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Storage Test Switch

In the step position, a storage location is accessed with each depression of
the start key. In the run position and the start key pressed, main storage is
exercised by accessing either the same location repetitively or all of core
sequentially,

Note: The storage test switch must be in the step position to avoid a pro-
cessor check when changing the CE mode selector from alter storage
position to display storage position or vice versa.

Address Increment Switch

This switch allows address incrementing when in the CE test modes of alter
or display storage. With the switch on, the contents of SAR are incremented

by 1 after each storage access. When the switch is off, SAR is not incremented.

Address Compare Switch

This switch allows a compare of the address/data switch setting and the
register display when the register display is turned to SAR. When the
address compare switch is in the run position, the address switch setting is
compared to SAR through the register display, but no processor stop is
initiated when a match occurs. The matched signal is provided as a'sync
point.

When the switch is in the stop position, a match of the address switches
and the register display causes a processor stop at the completion of the
storage read-write cycle. The processor is restarted by pressing the start key.
1/0 data transfer takes place without loss of information. The contents of
SAR do not necessarily match the setting of the address switches when the
processor stops.

System Reset Key

When this key is pressed, it resets all 1/O registers, CPU registers, controls,
and status registers, including the program status register (PSR) and the
current IAR (P1 or P2 |AR) register to zero. System reset is operable only
when the CE mode selector is set to the process mode.

Check Reset Key

This key resets the processor and 1/0 check conditions. Check reset removes
the current error conditions and allows the processor to resume its operation
after the start key is pressed. It also resets the system power-check function
and allows a power-on retry.

Start/Stop Switch

In the start position, this switch takes the processor out of the stop or halt
state, turns off the program stop lights, and allows the processor to resume
its normal operation.

In the stop position, the processor halts at the end of the operation in
progress. The halt state of the CPU is indicated by the stop indicator on the
system keyboard console. |/O data is transferred completely and without loss
of information. The processor can be restarted, without loss of information
by placing the switch in the start position.

LSR Display Selector

This rotary switch selects the local store register (LSR) to be displayed in
position 2 of the rotary display switch, The LSR’s that can be displayed are
the instruction address register (IAR), address recall register (ARR), index
register 1 (XR1), and index register 2 (XR2). The selected LSR is displayed
whenever the CPU is not in CPU or 1/0 cycles. When this switch is in the
normal position, as it should be when the system is in operation, the CPU
controls the selection and display of LSR’s.

The off position is for CE use. In this position LSR's other than IAR,
ARR, XR1, XR2, may be displayed by selecting the desired LSR manually
as follows:

1. Turn the LSR display switch to OFF.
2. Turn the rotary display switch to position 2. (LSR Hi-Lo).
3. Tie up the desired LSR to —0.75 volts as shown below.

BASIC
Uu s -
o2o0| IARINT1
LLAR/CRT |o 3 o | DFCR
AAR |[o 4 o | ARR/IAR
BAR |o 5 o| PSR
To Display LSR's 06 o0
Roller SW to Position 2, CPU not running 07 o
L§R Display Selector‘to off. 08 o
Tie up to LSR. See Tie Up Chart.
o9 o| PCAR
ARRINT1 |o100 | DRR/LCR
DRAR |o110 | PDAR
IAR/ARR [0120 | XR1
XR2 |0130 | DFDR

A-B2C2 ALD Page MA107

FEATURE 1
P M
Example, to Display AAR: 02o0
1. Stop CPU . N 030
2. Turn roller display to position 2
3. Turn LSR display selector to off 040
4, Tie up B2-C2MO08 to B2-C2U04. o5 o0 ARRINT2
06 o0
o7 o0
o8o
o09o0
IARINT2 |0o100 | CRTAR
o110
SIAR (0120 | BSCAR
ARRINT4 (0130 | IARINT 4

A-B2D2 ALD page MA212

BR1747
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Tie up chart
Device + Tie up ALD Page
CPU B2C2M08 MA122
B2B2MO08 MA177
Disk A1T2G13 GD201
A1S2M13 GD211
A1F2J04 GD326
Data Recorder B1R2S09 RP201
B1T2G10 RP311
CRT B1Q2D12 CT101
Keyboard B1M2G11 PK024
Channel B1J2P13 KE161
Printer A2Q2D04 PR111
A2Q3D04 PR121
A2U2D04 PR123
A2S2J10 PR221
A2R2B04 PR232
A2M2G12 PR271
S10C
(B gate) A1S4G08
BR1748
CE Mode Selector Switch

This rotary switch selects one of three processor operating modes: process
mode and two positions for CE use, test mode and step mode.

Process Mode. Process mode is the normal position for customer operation
of the system. The CE mode switch should be left in this position before
returning the system back to the customer for use.



Test Mode. In the test mode, data in core storage can be displayed by the
CE panel indicators. Data set up in the address/data switches 3 and 4 can be
entered into core storage, or the SAR address can be altered. A functional
description of each test position is as follows:

1. Display Storage. The contents of main storage at the address specified

by SAR, are transferred to the B register when the start key is operated.

When the start key is released, the data is rewritten back into storage
and transferred to the Q register.

Note: In the test mode, invalid storage addresses are not checked,
therefore the following SAR (Hi) bits are ignored:

8K memory bits 0, 1, and 2,
12/16K memory bits 0 and 1.

A processor check will occur if the CE mode selector is changed from
the alter storage position to display storage (or the reverse) and the
storage test switch is not in the step position.

2.  Alter Storage. Data set up in address/data switches 3 and 4, is trans-
ferred to the A register when the start key is operated. When the start
key is released, the data is written into core storage at the address-
specified by SAR, and transferred into the Q register. Data may also
be entered into main storage with the system console keyboard. This
procedure is useful for hand-entering several continuous bytes of data
into core storage. Data can be entered from the keyboard as follows:

a. Load SAR with the main storage address where the first data byte
is to be entered as per the instruction in alter SAR.

b. Set the address increment switch to ON, and the storage test switch
to STEP.

c. Hexadecimal characters can now be entered by typing on the key-
board. Each byte is entered as two key strokes. After each second
key stroke the hexadecimal character is entered into main storage
and the address in SAR is incremented by one.

Only the keyboard keys 0 through 9, and A through F can be used to

enter data. The use of any other keyboard key results in a keyboard

lockup. To unlock the keyboard, note the address in SAR, and per-
form a system reset to unlock the keyboard. Then reload SAR and
retype the byte entered in error,

3. Alter SAR. An address set up in the address/data switches 1 through
4 is transferred into SAR through the |AR when the start key is
operated. The AR address will be the same as the address in SAR
after an alter SAR operation.

Note: When the CE selector switch is rotated through the alter
storage position, it causes a keyboard bail reset and unlocks the
keyboard. If this action is undesired, a system reset should be
performed to relock the keyboard.

Step Mode. There are three positions in the step mode of operation. Each
position controls the manner in which the processor performs the stored
program.
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1. Instruction Step. This mode causes one complete instruction to be
performed with each operation of the start switch. The I-phase is
performed when the switch is activated and the E-phase, if any, when
the start switch is released.

2. Machine Cycle Step. This mode advances a program instruction
through one machine cycle with each operation of the start switch.
When the start switch is activated, data in storage is accessed, modi-
fied as required and the result displayed in the FE panel indicators.
When the start key is released, the original data or the result (depen-
ding on the instruction operation) is written back into storage.

3.  Clock Step. This mode advances the CPU clock through an odd-
numbered clock cycle with each operation of the start switch, and an
even-numbered clock cycle on the release of the start key.

Note: The clock is allowed to run at the end of the I-phase during
a start 1/0 instruction, until the 1/0O data transfer is complete. In the
step mode, the start key is not functional during the time a 1/O device
is transferring data.

Halt identifier lights do not turn on when the CPU is in the clock
step mode.

Program Load Switch (Pushbutton)

This switch is functionally the same as the one on the keyboard console
and initiates loading a program into main storage. The following actions
occur when this switch is on:

1. All I/0 and machine registers, controls, and status indicators are reset.

2. The instruction address register is set to zero.

3. The disk file data address register is reset to zero. The record in cylin-
der zero, sector zero on one of the disks in disk drive one is read into
storage starting at location 0000. The disk that provides the first
record is selected by the setting of the disk select switch on the con-
sole.

When the program load switch is released, the processing unit executes
the instructions read into storage from cylinder zero, sector zero, starting
at location 0000.

If disk drive one is not ready, the 1/O attention light is turned on. When
the program load switch is operated, it is necessary only to make disk drive
one ready to complete the program load function.

J1

This jack is for connecting the alternate program load device (APLD) output

signal to the CPU for diagnostic program loading or updating programs.

2.4 ERROR LOG AND STATISTICAL DATA RECORDING
The System/3 Model 6 accumulates two types of error reE:ording. All 1/0

device errors are recorded in an area called out board recording (OBR).
Various counts of temporary errors (ones subsequently overcome by retry)
and other statistical data are recorded in an area called statistical data
recording (SDR). OBR 1/0 errors cause the Q, R, sense bytes and other
data to be recorded in the OBR table located on sectors 7 and 8 of the
fixed disk on drive 1. The most current OBR entry is found by using the
first two bytes of sector 7 as displacement from the beginning of sector 7.

Sectors 3 through 6 contain 512 two-byte counters which are used to
accumulate statistics about temporary and permanent 1/0 errors which
have occurred. This data in these counters is called statistical data recording.
SDR data is recorded on sectors 3 through 6 of the fixed disk on drive 1.

The OBR and SDR data are retrieved from the disk and printed on the
printer by the CE utility program ERAP. The ERAP ID is FF7 and is
called in via DCP. ’

25 VOLTAGE LEVELS

Acceptable voltage levels for monolithic system technology (MST)-1 and
solid logic dense (SLD) 700 technology are:

MST-1 Voltage Levels

-0.613V Maximum Up

-0.987V Minimum Up \

-1.567V Minimum Down

\ -2.0V Maximum Down

SLD-700 Voltage Levels

15.0V Maximum Up

2.0V Minimum Up X

0.66V Minimum Down

\ -1.0V Maximum Down

BR0644

2.6 ERROR RECOVERY PROCEDURES

Refer to the system operating guide for operator recovery procedures indi-
cated by the 1/0 attention lights on the console.
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2.7 SPECIAL TOOLS

The following special tools used in troubleshooting System/3 are either
included in the System/3 shipping group or are available from the branch
office. See the /ntegrated Maintenance Package User’s Guide for detailed
descriptions of the tools.

2.7.1 CE Diagnostic Probe

The CE diagnostic probe (see figure to the right, part 817971) acts as a free-
running oscilloscope which replaces scope usage for most System/3 service
calls. The probe can measure SLD 100/700 and MST-1 signal levels, The
probe also has two MST-1 gates for gated operation. Consult the /ntegrated
Maintenance Package User’s Guide for specific levels that trigger the probe.
The lamps (part 454612) and probe tips (part 4563163), shown in the dis-
assembled view of the probe (shown to the right), are field replaceable.

2.7.2 Jumper Wires

Six jumper wires (see figure below) are included in each 5406 shipping
group; two 6 inch wires (part 829117), two 12 inch wires (part 2588263)
and two 18 inch wires (part 829118). These jumpers are for use with the
MAP charts and diagnostic programs.

Probes .
(Part 453163)

Bulbs
(Part 454612)

BR0O645

BR0646



2.7.3 Single Pin Extenders

The single pin extender (shown below, part 2594238) is used to extend
board pins when using the CE meter to measure voltage levels. The use of
these pins eliminates shorting to adjacent pins when using the meter leads.

BR0647

2.7.4 MST-1 Card Extender

The MST-1 card extender (shown below, part 2360068) allows the CE to
extend a card above the tops of adjacent cards on a board. This makes the
module pins on the back of the card more accessible for probing with a
scope or the diagnostic probe. These card extenders are stocked at the
branch office.

- - - -- - BR0648
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2.8 ALTERNATE PROGRAM LOAD DEVICE

The alternate program load device (APLD) is a cassette tape recorder that
serves as an alternate input device to the Model 6. It is used to load file
diagnostics when they are unavailable from the file due to a malfunction.
It is also used to put revisions into the disk resident diagnostic program
libraries.

2.8.1 Interféce Circuits

The APLD attachment contains only pulse shaping circuitry. Error detection,
tape speed synchronization, noise elimination, signal detection, data separa-
tion, and de-serialization functions are all performed by the tape loader
program.

The interface circuits are contained on a single wide two high MST-1 card
which is located on the printer attachment board (location A-A2B4). The
function of the interface circuits is to convert the tape audio signals to
machine readable MST-1 levels. They consist of:

60 Hz noise filter
Comparator

Shaper

Level Converter
Polarity Hold Latch

ogrOdN~

The read signal is first filtered to eliminate 60 Hz noise. It is then com-
pared to a reference voltage, and a signal is generated at the comparator
output when a positive input signal swing is detected. The generated com-
parator signal is shaped to the write signal pulse width by a single shot
shaper. Then it is converted in the level converter to the desired logic level.
The output of the level converter goes to a polarity hold latch which is
conditioned during clock 2 of each CPU cycle. The output of the polarity
hold latch is OR’ed with the ‘printer busy’ line. During a read data sample,
the ‘printer busy’ condition is tested by performing a test 1/0. When ‘printer
busy’ is present during the sample, a binary 1 is placed in core. When it is
not present during the sample, a binary 0 is placed in core,

2.8.2 Tapes

There are two types of tapes used with the alternate program load device.

1. The first type of tape consists of the tape loader and the diagnostic
control program (DCP). To load this tape, a 38 byte bootstrap program

must be manually entered into core. Following the loader and DCP,
there are a number of file section programs. :

2. The second type of tape takes the place of card input decks used with
the editor program. This tape allows the editor to function nearly

Output Socket Alternating Current Volume Record Level

Adapter Socket

unchanged from its normal mode, except that the card read routine

is overlayed with a tape read routine. The tape consists of card images
of the editor data deck (one card per tape record). During operation,
each time the editor program calls for a card input, a tape image of
the card is read in rather than the card. To use the card image tapes,
DCP and the editor programs must be fully loaded.

2.8.3 Programs

To load programs from tape, refer to the procedures contained in the FE
Diagnostic User’s Guide.

Bootstrap Loader

The bootstrap loader is a thirty-eight (38) byte manually entered program
used to bring in the normal tape loader when the file is inoperable. This
program contains no automatic tape speed synchronism, but instructions
are provided in the tape MAPS for modification of timing constants if retry
is required.

Cassette

Record

5406 FETMM

4 Position Switch

Bootstrap Loader:

Storage
Address

005D
0061

0065
0068
006B
006F
0073
0076
0079
007C
0080

Stop

Rewind

Forward

Play

BR0649
Program Program Description

C202005D  Load address XR2 (005D)
AFDOFFFF SLC (branch from itself 218 times)
E1E20E TIO (for busy branch to 006B)
E08708 BC to 0065
ACFFFFFF MVC 256 (approximately 772 us)
ACB62FFFF  MVC 99 (approximately 303 us)
BAO1FF SBN (set bit on) at 015C
E1E21F TI1O — (for busy branch to 007C)
BBO1FF SBF at 01FC (set off)
AED9FFFF ALC (218 position binary counter)
E02008 BC — binary overflow

Q/711)

1-210



Tape Loader (Normal) |_

The tape loader is a three hundred fifty (350) byte tape read program with
the following features:

1.

2.
3.

o>

7.
8.

Tape speed synchronization. | B13 Lover

Error detection (record hash total). l 69 Hz Comparator Shaper Converter

Specification for length of data record and address where data is to | Filter

be placed in memory. | Input r Clock 2

Record number, |

FE communication via command and field indicator lights, l V-Ref A-A2B4

Record identification (any normal input card for diagnostic control | Read MST Card

program and/or section programs).

Bit count (overflows beyond 8 bits are ignored). I

Provision for restart in case of soft tape errors. - - - -

Diagnostic Control Program (DCP)

This is the standard DCP modified for tape use, and can be read in from the
cassette so that it can be used with the file diagnostics.

2.8.4 File Diagnostics

These are the complete set of file diagnostic programs in sequential order.
They are coupled with the MAPS for fault locating.

2.8.5 APLD Setup

1.

2.

3.
4.

Connect the 7.5 Vac adapter from the ac adapter socket to the ac
convenience outlet.

Connect the shielded audio cable from the cassette output socket to
J1 on the CE panel.

Note: When the audio cable is plugged into the cassette output
socket, the cassette speaker is disabled.

The volume control setting should be approximately 6.
The read MST card is plugged into location A-A2B4.,

2.8.6 Maintenance

For maintenance of the tape cassette, refer to the manufacturers handbook
issued with the tape cassette.
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Alternate Program Load Device (Part 2 of 2)

O
Latch

Printer

l_'l Busy

OR

Printer Busy

BR0650

5406 FETMM

/7D

1-211






Chapter 3. Preventive Maintenance

3.1 SCHEDULED MAINTENANCE

The preventive maintenance philosophy for the System/3 Model 6 is that it
is done during unscheduled interrupts whenever possible. When an unsched-
uled interrupt does not occur on a system within the time limits specified
below, scheduled maintenance is performed as follows:

1. Blowers—check every six months for proper operation.

2. Filters—replace every six months, if necessary.

3. Memory—no preventive maintenance is performed if the memory is
operating properly. If adjustments are required, the XYZ drive voltage
is varied from —30V by £1.2V while exercising the BSM with a worst
case pattern, This should establish an operating point. Adjustments are
made using the voltmeter specified in chapter 4.

SYSTEM MAINTENANCE—Preventive Maintenance
Preventive Maintenance Chart
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Chapter 4. Checks, Adjustments, and Removals

4.1 MONOLITHIC SYSTEM TECHNOLOGY (MST) MAINTENANCE

All normal maintenance procedures for monolithic system technology com-
ponents are found in the IBM Field Engineering Theory of Operations
Manual, Monolithic System Technology Packaging, Tools, and Wiring Change
Procedure. This manual includes information regarding:

MST packaging

Tools

Wiring change procedure
Emergency card repair

4.2 MONOLITHIC TECHNOLOGY SYSTEM CARDS

The lettering within a logical block on a systems diagram page gives the
location of that block in the card gates. It also indicates other pertinent
data as described in the MST packaging FETOM (described above).
Identification of pins, panels, rows, and columns is also described in this
manual.

Logic block locations within the system diagrams are shown on system
diagram card location charts. The system index contains the machine
features indexing of automated logic diagrams (ALDS) and maintenance 8K Basic Storage Module (Probe Side)
diagrams. ’ BR1749

4.3 BRIDGE BASIC STORAGE MODULE (BSM)

For reliable storage operation, the BSM diagnostics should run 2 minutes
without errors when the —30 volt XYZ drive voltage is biased 1.2 volts in
either direction from its initial setting. If BSM operation is unreliable,
a fault exists, or XYZ drive voltage (—30V) reoptimization is required, or
strobe setting and —30V reoptimization is required.

Proper setting for the —30V power supply and the strobe settings for each
BSM are recorded on a decal located on the XYZ current limiting resistor
cover (see the figure to the right).

Note: The —30V power supply is self-adjusting for temperature‘and adjusts
by =75 mV for each degree Fahrenheit temperature rise.

If the BSM operation is unreliable, a fault should be the first problem
suspected. The only repairs possible are card replacement, voltage and strobe
adjustments, and repair of minor (visible) shorts, open diodes, or open cir-
cuits. Major array failures (shorted diodes, internal opens, etc.) necessitate
BSM replacement.

Most problems fall into 2 categories of component failures.

1. Normal circuit failures (card, loose connector, etc.)
2. Array failures (shorted lines, open line, diode, etc.)

16K Basic Storage Module (Probe Side)
Intermittent or random failures are treated separately. BR1750
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4.3.1 Fault Location

If a failing pattern is not already evident, try manually storing and display-

ing or scanning storage to establish a pattern. If this fails, run the storage
diagnostics.

8K Basic Storage Module (Card Side)

BR1751 ’

16K Basic Storage Module (Card Side)

BR1752



4.3.1.1 Circuit Failures

All BSM problems should be approached as if there has been a circuit
failure. Circuit failures (card, connector, etc.) can be broken into distinct
patterns. For example: ’

° Single bit—all addresses

° Single bit—one block of addresses

° Multiple bits—all addresses

° Multiple bits—one block of addresses

The ‘all addresses’ failure could be caused by the drive current source card
or the control driver card. The ‘block of addresses’ failure could be caused
by a defective gate driver card. For example, if SAR bit 7, 8 or 9 are always
active in the failing address, the chart in the figure indicates the failure
could be the Y-Lo gate driver.

Single-bit or multiple-bit failures may be caused by a sense/inhibit card
which also contains the SDR latch for that bit.

Card location

Bits 8K BSM 16K BSM

0,1,2 XXJ4 XXJ4

3,4,5 XXH4 XXH4 Note: Bits 9-17 are 0-8

when SAR bit 2 is active.

6.7,8 XXG4 XXG4 Bit 8 and 17 is the P bit
9,10, 1 —_— XXF4

12,13,14 -— XXE4

15,16, 17 —_— XXD4

BR1753

Multiple-bit failures at all addresses may also be caused by the strobe driver
card. (For card location, see ALD page SR224.)

Using bridge map charts (trouble analysis flowcharts) allows repair of most
of the failures by swapping or replacing cards. Use the CE pocket meter and
diagnostic probe for help in locating and repairing the trouble.

SYSTEM MAINTENANCE—Checks, Adjustments, and Removals
Storage Module (Part 3 of 11)

Rd Hi
Y Hi Decode (SAR 3, 4, 5, 6) D
Y Rd Current Sink
Control
Driver
Y Rd Hi 6_ SZ
Rd Ctrl Y Rd Lo e
X Rd Hi
Rd/Wr Call A D _— ——9
Time e ‘ X Rd Lo e Array
Rd Set e G -_—D——W Y Wr Hi 0
we Ctr weio o
X Wr Hi
X Wr Lo ;Z
| Xurto o Rd Lo
(5 -
Y Rd Current Source
Y-Lo Decode (SAR 7, 8, 9)
Gate-Driver Location X-Y Gate X-Y Rd/Wr
Y Hi Y Lo X Hi I X HiB X Lo Control Drive Current
Dri
SAR Bits 1 2 3456| 789 | 10 11 12 131418 o Source
Byte
Control XXG2 Not
8K-16K BSM | BSM Selection XXF2 | XXE2 XXD2 XXB2
(not used XXH2 Used B XXJ2
on 8K)
ALD Page — SR061 SR051| SR041| SR043| SRO031 SR021 SR022
SR062
BR1754
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SYSTEM MAINTENANCE-Checks, Adjustments, and Removals
Storage Module (Part 4 of 11)

4.3.2 Array Failures

If the array fails, replacement is necessary unless the failure can be traced

Col.
9&10
(000) 167

to cabling defects, visual defects, or an open diode. Trouble caused by open X Aend S
. . . N 2 N
diodes can be repaired by patching a new diode across the open one. Shorted ) 010) ? 1 6 OR
. . . : X Read Hi Gate
diodes require replacing the array. X Fead Source o & L 165 8 DH Read
" (100l @ {)} 163 10 Sink e
X Read Lo Gate 2;:?59 G10 (110) . - , - M_--- . 161 12 . ---'Di' XXE2
. B . . N 159 i N SAR 10=0
4.3.2.1 Single Bit, Multiple Address Failures XXD2 ¢ " < —
.. . 1 91 157 16 1P A SAR 11=0
A sense/inhibit (S/Z) problem usually shows up as an extra or missing bit SAR 13-1 NI 155 ® > SAR 120
throughout an 8K block of storage (each sense/inhibit line passes through saR14=1| > 153 2 D
8,192 cores). If the sense/inhibit card is not at fault, check the wiring to the SAR 15-0] ERCCIEE) gl L i<H oR
inhibit current limiting resistor. (Refer to SR071-076 and to SR264 for 19 (o) 9 py < Write X Write Hi Gate
. . o« DR g ri Ul
locations.) Check that —30 volts appears on pin 2 of the affected resistor. 00 (o) S K3 = Kh Source] e Source
) . . J09 (110)
Check also for a broken S/Z wire between the array and the back panel X Wriig Lo Gate rite. 55 < e | Xxe2
. ape . . . X Write Sink " (001)
pins on the sense amplifier. A complete S/Z winding resistance should = “xD2 K] k] 2
. . . . 1 |
measure approximately 14.0 ohms. If the open or shorted S/Z winding is < <
ap e 1 11
within the core plane, replace the BSM. < 1<l
] K3 NOTES:
A \’ L L L L 1. Circled numbers refer to
LA A LA AL A A A A columns on chart.
) 3 i . Diode Diode 2. Refi h SR 184
4.3.2.2 Multiple Bits, Multiple Address Failures -~ Pack pack -~ for ¥ Drive Selection.
. . ) 15 ({Top Board) {Top Board) @ 4 > ::\'/‘:i'c‘acl' Iisafi?o:sz.u for
If this type of failure cannot be corrected by card swapping or replacement,
an array fault probably exists. If the failure is related to a combination of 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16
more than one address pattern, suspect a short between drive lines. HI ORDER LOW ORDER
HI ORDER DRIVE LINE PINS DIODE PACK CORE LINE GOING DIODE PACK DRIVE LINE PINS LOW ORDER
.. . . ADDRESS READ SINK WRITE SOURCE HI ORDER FROM TO LOW ORDER READ SOURCE WRITE SINK ADDRESS
4.3.2.2.1 Continuity Check of XY Drive Lines. The charts on SR174 and o or TOP BOARD TOP BOARD [ 700 Tor
. . . . . . SAR s LARGE LARGE PIN ARRAY PIN ARRAY ODE LARGE DIODE LARGE
SR 184 describe all X and Y drive lines and contain all the points (terminals) A BOARD oo BOARD Dlooe PACK N, NO. SIDE NO. SIDE onckno. | oeone BOARD DloDE BOARD SARBITS

for performing a continuity check. Example: See the figure to the right.

This example is for the failing X-address of 000110. X-read current is
shown from left to right through the array X-winding. X-write current is
shown from right to left through the same array X-winding.

(In the following discussion, column numbers refer to the chart on SR174.)
Starting from the X-read lo gate, D2G10 (column 13) current flows to
terminal 56 on the top diode board (column 12), through a diode in diode
pack 25 on the top diode board (column 11), to pin 161 on top diode board
(column 9), through the X-winding to pin 12 on the top diode board (column
7), through a diode in diode pack 32 on the top diode board (column 6), to
terminal 4 on the top diode board (column 3) to the X-read hi gate, E2B12
(column 2),

Likewise, it can be seen that X-write current flows from the X-write hi
gate, S2D11 (column 4), in the reverse direction through the X-winding,
to the X-write lo gate, D2J09 (column 15).

4.3.2.2.2 Locating an Open Diode. Because of the complex connections
of the isolation diodes, a continuity check is difficult. To locate an open
diode, use the method described next. The cards named are for the same
failing X-address (000110) discussed in Section 4.3.2.2.1. Refer also to the
figure on the next page, ‘’Locating an Open Diode.”’

>
1A
N

-—

Turn off power.

Remove X gate cards D2 and E2.

3. Probe the points shown with the ohmmeter; be sure to observe the
polarity of the meter as indicated by the + or —. Expected meter
readings are infinity (=) or some resistance (R, unpredictable because
of circuit variations and the meter in use).

L

An open drive line may also be verified by scoping the source driver load
resistor on the resistor panel. See page 1-408 “’Scope Pictures F’’ for the

~«—— Diode Locations

YA

BRO654A

waveform of the Y-read current source with and without an open diode
(see SR264). This method will identify an open array drive line if both
YRD and YWR appear open. If either is correct, an open diode is likely.
Make a continuity check to determine which of the two diodes in the line
is open. ,

If an open diode exists, the charts of SR174 and SR184 indicate the
po|érity of the diode to be replaced. See the bottom of the figure above
for diode locations with respect to the charts.



4.3.2.2.2 Replacing an Open Diode. An individual diode cannot be removed
since it is part of a module containing 16 diodes. Replacement consists of
soldering an individual GY diode (part 2414891) over the defective one.

(A shorted diode calls for replacement of the BSM.)

When replacing a diode, use thermal set compound (part 814007) as a heat
sink. Wrap one end of a yellow wire to the wrap terminal on the diode board
and solder the other end to the diode. Solder the remaining end of the diode
to the solderable pin on the edge of the diode board. After diode replace-
ment, check for reliable BSM operation.

4.3.2.2.4 Exposing Bottom Diode Board. |f an open Y-drive line exists and
the fault cannot be located on the top diode board, remove the BSM to ex-
pose the bottom diode board.

1. Disconnect all cables to the BSM.

2, Remove all the cards.

3. Remove the BSM (weight—approximately 18 pounds) and lay the
unit on a table with the card side down, pin side up.

4, Loosen the 4 nuts which hold the array onto the board. It is now
connected by only the drive and sense-inhibit cables.

Note: It is now possible to raise the board separately leaving the
array resting on the table and expose the bottom diode board, or
you may continue.

5. Turn the unit over, Support the array since it is connected only by
wiring.

6. Pull the array out vertically and turn it over so that the top side is
down and lying on the card sockets. The bottom diode board is now
completely exposed.

4.3.2.2.5 BSM Replacement. Some systems supply —30 volts to the BSM
with a single ‘mini-bus’ connector to the following points: C5D09, D5DQ9,
E5DO09, F5D09, G5D09, H5D09, and J5D09 (see SR264). Earlier systems
supplied —30V with a single wire to C5D09. The remaining points were
jumpered on the board, This includes the associated D08 ground pins.

When replacing a BSM it may be necessary to save the jumpers for use on
the new BSM if your system does not use the ‘mini-bus’ connector.

4.3.2.3 Poor Solder Connections and Welds

If a problem appears to be an open diode or an internal open within the
array, a complete resistance check should be made. Any poor solder connec-
tions or welds should be resoldered. :

Also check for an open land pattern in the X-return card (for an X-drive
line). If there is an open land pattern, use a piece of #30 wire to repair the
break.

4.3.2.4 Shorts Between Drive Lines

Shorts between X- or Y-drive lines usually show up as dropping one or more
bits of two addresses. In almost all cases, analysis of the failing addresses
shows that two adjacent X- or Y-drive lines are the problem. Once the two
lines are located, make a resistance check of the lines, moving from one end
of the array to the other. Because of the resistance of the windings, less

SYSTEM MAINTENANCE—Checks, Adjustments, and Removals
Storage Module (Part 5 of 11)

Read
Source
D2G10

Write
Sink
D2J09

Example:

Locating an open diode associated with the failing X-address of

000110

Read
Sink
E2B12

Terminals
on Array
(Side B)

Write
Source
E2D11

Terminals
on Top
Diode Board

IMPORTANT: Remove X-Gate Cards D2 and E2

Probe:
Probe:

Probe:
Probe:

Probe:
Probe:

+ | —
56 4 = oo (- -] R
20 | 55 = oo or R or %)
Open winding DO or D2 or
Open land
Open weld D, Open D Open
|
+ | —
56 | 161 = oo R
12| 4 = R or 0o
+ —_
- Note: R = resistance
20 | 12 - R or hng 0 = infini
161 55 = 00 R infinity (open)
02 Open D3 Open

BR0655

resistance is seen as you get closer to the short,

In almost all cases, the short is either some foreign material between two
adjacent pins or two pins touching. A visual check with a strong light may
show the short. However, if foreign material is causing the short, it may not
be visible. Try passing a piece of paper between the pins at the area of the

short.

5406 FETMM
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SYSTEM MAINTENANCE-—Checks, Adjustments, and Removals
Storage Module (Part 6 of 11) '

4.3.2.5 Defective Cores

A

defective core position usually shows up as dropping a single bit in a

single address. This type of problem can be caused by the individual core
losing its magnetic properties because it is cracked, chipped, or broken.

Vary the —30V drive voltage and the strobe setting to see if the rate of

failure changes. If you are unable to obtain a reliable operating position,
BSM replacement is necessary. See 4.3.4 and 4.3.5 for drive voltage and
strobe reoptimization,

4.3.3 Intermittent or Random Failures

If

a failure pattern cannot be determined, check the following for possible

failure causes.

1.

6.

4.

Reverify drive voltage marginal limits whenever replacing S/Z, timing, driver

Using an oscilloscope, probe the:
a. XY drive voltage pulses on the XY read and write current limiting

resistors and compare them to those shown in BSM waveforms
B, C, D and E, page 1-407 and 1-408.

Note: Probe pins 1 and 3 are common. No pulse can be observed
on resistor pin 2, since it is ground.

b. Z drive voltage pulses on the Z (inhibit) current limiting resistors
and compare them to those shown in BSM waveform F, page
1-408A.

Note: No pulse can be observed on resistor pin 2 since it is the
—30V power supply connection, Note also that the magnitude of
the pulses may vary slightly if the XYZ drive voltage setting is not
at —30V. (XYZ drive voltage supply is a temperature correcting
supply.)

c. Control driver (BSM waveform G, page 1-408A).

d. Strobe driver (BSM waveform H, page 1-408B).

Check for improper setting of the —30V, +6V, -4V, —14V, and/or
+3V. (Use a Weston 901 meter or equivalent when adjusting these
voltages.)

Note: The +3V supply should be adjusted with reference to +6V.
This results in a negative reading.

Check the voltage connectors to the large circuit board. (See SR264.)

Check to see if the back panel resistor assemblies are misplugged.
(See SR264.)

Check for loose interface cables or terminator cards. (See SR 201, 224,

228, 229.)
Check for improper MST-1V levels at the interface.

3.4 XYZ Drive Voltage (—30V) Reoptimization (8-16K)

source, or strobe driver cards,

1.
2.

To reoptimize the drive voltage:

Loop storage diagnostics no. 96.

the drive voltage reading until an error occurs. Record the last oper-

Determine the upper drive voltage (—30V) limit by slowly decreasing

ating voltage as the upper limit. If system reset and start does not
start the diagnostic, set the drive voltage close to normal and reload
the diagnostic. Determine the lower limit by slowly increasing the
voltage reading until an error occurs (do not exceed a more negative
voltage than —35V). Record the last operating voltage (or —35V) as
the lower limit.

Note: The BSM should run error free for a minimum of 30 seconds
at the last operating point.

The optimum drive voltage is the average of the upper and the lower
BSM limits.

If the difference between the upper and lower limits is less than 2.4
volts, strobe reoptimization may be necessary.

Note: When reoptimizing the drive voltage or strobe setting, a
thermometer (part 5392366 or any standard thermometer) placed
at the base of the array should read between 68 degrees and 86
degrees Fahrenheit. The voltage may be reoptimized outside of
this range, but a check at the current temperature should be made
as soon as possible.

4.3.5 Strobe Setting Reoptimization (8-16K)

To reoptimize the strobe setting:

1.
2.

Loop storage diagnostics no. 96.

Refer to the decal on the XYZ current limiting resistor cover. Use

the present strobe setting and determine the upper and lower XYZ
drive voltage limit, which is explained by 4.3.4 step 2. Record these
limits as shown by point A and B in scope picture A (on this page).
Repeat 4.3.4 step 2 for strobe setting 10, 20 and 30 ns before and
after the present strobe setting. Strobe settings are made on the strobe
driver card (SR254). Plot the XYZ drive voltage limits as shown in the
figure. Set final strobe timing between points where the XYZ driver
voltage limits start to drop off.

If the difference between the upper and lower limits is less than 2.4
volts, a fault probably exists which must be corrected before further
reoptimization is attempted.

Set the optimum drive voltage (—30V) which is the average of the
upper and lower BSM limits at the selected strobe setting.

BSM access time is measured from when ‘Rd call/Write call’ becomes
active, until all sense data latches are active. (Measure access time
while writing all ones into the BSM.) Access time must be 445ns or
less. If necessary, reset the strobe setting to obtain 445ns or less.

The minimum 2.4 volt spread for XYZ voltage must still be met at the
new setting.

Note. If the strobe driver card is replaced, strobe jumpers must be put
in the new strobe driver card.

5406 FETMM  (2/71) 1-406

Do not go beyond —35V —_— Optimum setting for XYZ

—_— e — — — — — — 35V drive voltage and strobe
Q setting is recorded on a
decal, which is located on
/ pin side of BSM
> -32Vv
This optimum setting
= K —30V
A can change when a
+ 28V component is replaced
- in a BSM
_—] —26V

50ns b \\ Points where diagnostics

Typical strobe timing

\ fail
\/

10ns Strobe Increments

Scope Picture A
Optimization—Strobe and XYZ Drive Voltage
BR1775



Switch Name

Setting

CE Mode Selector
Data

Storage Test
Address Increment

Alter Storage
00’

1 Memory Cycle

Switch Name

Setting

CE Mode Selector
Data

Storage Test
Address Increment

Alter Storage
00’

*Ground

BSM Waveforms B

SYSTEM MAINTENANCE—Checks, Adjustments, and Removals

Storage Module (Part 7 of 11)

Lower level determined
by -30Vdc setting

Sync:

Time Base:
Sync Pin:
Signal Name:

Channel 1

Vertical Gain:

Signal Pin:
Signal Name:

Channel 2

Vertical Gain:

Signal Pin:
Signal Name:

Sync:

Time Base:
Sync Pin:
Signal Name:

Channel 1

Vertical Gain:

Signal Pin:
Signal Name:

Channel 2

Vertical Gain:

Signal Pin:
Signal Name:

Plus External
200ns/cm
B4A1D11
Reset

1V/cm
B4B3G03 (8K-16K BSM)
Reset

1V/cm
B4A2B02 (8K-16K BSM)
Rd Call Wr Call

Plus External
200ns/cm
B4A1D11
Reset

1V/em
B4A2B02 (8K-16K BSM)
Rd Call Wr Call

10 V/cm
B4J2G05 (8K-16K BSM)
X Rd Current Source Resistor

BRO657A

Switch Name

Setting

CE Mode Selector
Data

Storage Test
Address Increment

Alter Storage
00’

Switch Name

Setting

CE Mode Selector
Data

Storage Test
Address Increment

Alter Storage
00’
Run

*Ground

BSM Waveforms (o

Lower level determined

by -30Vdc setting

Lower level determined

by -30Vdc setting

Sync:

Time Base:
Sync Pin:
Signal Name:

Channel 1

Vertical Gain:

Signal Pin:
Signal Name:

Channel 2

Vertical Gain:

Signal Pin:
Signal Name:

Sync:

Time Base:
Sync Pin:
Signal Name:

Channel 1

Vertical Gain:

Signal Pin:
Signal Name:

Channel 2

Vertical Gain:

Signal Pin:
Signal Name:

Plus External
200ns/cm
B4A1D11
Reset

1V/ecm
B4J2J13 (8K-16K BSM)
Read Time

10 V/cm
B4J2G05 (8K-16K BSM)
X Rd Current Source Resistor

Plus External
200ns/cm
B4A1D11
Reset

1V/cm
B4J2J13 (8K-16K BSM)
Read Time

10 V/ecm
B4J2J10 (8K-16K BSM)
X Write Current Source Resistor

BRO658A
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Switch Name

Setting

CE Mode Selector
Data

Storage Test
Address Increment

Alter Storage
00’

Switch Name

Setting

CE Mode Selector
Data

Storage Test
Address Increment

Alter Storage
00"

Run

On

5406 FETMM  (2/71) 1-408

Sync: Plus External Sync: Plus External
. Time Base: 200ns/cm Time Base: 200ns/cm
REEARENEsaa o
o ‘..-I‘.- v l'- Signal Name:  Reset Signal Name:  Reset
— - =" bl Channel 1 Channel 1
L TR S
Signal Pin: B4J2B03 (8K-16K BSM) Signal Pin: B4J2B03 (8K-16K BSM)
AR ““1 RASBS RS RRRAN Signal Name:  Write Time Signal Name:  Write Time
R iy Channel 2 channol 2
‘ Vertical Gain: 10 V/cm Vertical Gain: 10 V/cm
N Signal Pin: B4J2J10 (8K-16K BSM) Signal Pin: B4J2D07 (8K-16K BSM)

Q... Signal Name: X Write Current Source Resistor

Lower level determined
by -30Vdc setting

E Signal Name: Y Write Current Source Resistor
Lower level determined

by -30Vdc setting

Switch Name

Setting

CE Mode Selector
Data

Storage Test
Address Increment

Alter Storage
00’

*Ground

BSM Waveforms D

Lower level determined
by -30Vdc setting

Switch Name

Setting

CE Mode Selector
'Data

Storage Test
Address Increment

Alter Storage
00’
Run

Sync: Plus External Sync: Plus External

Time Base: 200ns/cm Time Base: 200ns/cm

Sync Pin: B4A1D11 Sync Pin: B4A1D11

Signal Name: Reset Signal Name: Reset

Channel 1 Channel 1

Vertical Gain: 1V/cm Vertical Gain: 1 V/cm

Signal Pin: B4A2B02 (8K-16K BSM) Signal Pin: B4A2B02 (8K-16K BSM)
Signal Name: Rd Call Wr Call Signal Name: Rd Call Wr Call

Channel 2 Channel 2

Vertical Gain: 10 V/cm Vertical Gain: 1 V/cm

Signal Pin:
Signal Name:

B4J2D05 (8K-16K BSM)
Y Read Current Source Resistor

BRO659A

*Ground

BSM Waveforms E

Signal Pin:
Signal Name:

B4J2B03 (8K-16K BSM)
Write Time

BR0660A



Switch Name

Setting

CE Mode Selector
Data

Storage Test
Address Increment

Alter Storage
00"

Sync:
Time Base:

Sync:

Time Base:
Sync Pin:
Signal Name:

Channel 1

Vertical Gain:

Signal Pin:
Signal Name:

Channel 2

Vertical Gain:

Signal Pin:
Signal Name:

Lower level determined
by -30Vdc setting

Switch Name

Setting

CE Mode Selector
Data

Alter Storage
00"

Storage Test Run
Address Increment On

Sync:

Time Base:
Sync Pin:
Signal Name:

Channel 1

Signal Pin:
Signal Name:

Channel 2

Signal Pin:
Signal Name:

*Ground

BSM Waveforms F

Lower level determined
by -30Vdc setting

SYSTEM MAINTENANCE—Checks, Adjustments, and Removals
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Vertical Gain:

Vertical Gain:

Plus External
200ns/cm

Plus External
200ns/cm
B4A1D11
Reset

1V/cm
B4A2B02 (8K-16K BSM)
Rd Call Wr Call

10 V/em
B4J4G10 (8K-16K BSM)
Z Load Bit 0

Plus External
200ns/cm
B4A1D11
Reset

1V/em
B4J4J04

Inhibit Byte 1 } 8K-16K BSM

10 V/em
B4J4G10 (8K-16K BSM)
Z Load Bit 0

BRO661A

Switch Name

Setting

CE Mode Selector
Data

Storage Test
Address Increment

Alter Storage
‘00"
Run

Sync: Plus External
Time Base: 200ns/cm
Sync Pin: B4A1D11
Signal Name: Reset
Channel 1

Vertical Gain: 1 V/cm

Signal Pin:
Signal Name:

Channel 2

Vertical Gain:

Signal Pin:
Signal Name:

B4B2B03 (8K-16K BSM)
Rd Control

10 V/em
B4B2D10 (8K-16K BSM)
X Rd Lo Gate Ctrl

Switch Name

Setting

CE Mode Selector
Data

Storage Test
Address Increment

Alter Storage
00’

X Rd or Y Wr Lo Gate Ctrl signal is shown
for reference only. This is a current wave-
form and can be a different level at similar
test points in a BSM, and can be a different
level at the same test point and different
BSMs.

*Ground

BSM Waveforms G

Sync: Plus External
Time Base: 200ns/cm
Sync Pin: B4A1D11
Signal Name: Reset
Channel 1

Vertical Gain: 1 V/cm

Signal Pin: B4B2B04 (8K-16K BSM)
Signal Name: Wr Ctrl
Channel 2

Vertical Gain:

Signal Pin:
Signal Name:

10 V/cm
B4B2DO06 (8K-16K BSM)
X Wr Lo Gate Ctrl

BR1756
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Switch Name

Setting

CE Mode Selector
Data

Storage Test
Address Increment

Alter Storage
‘00’

Run

On

This time is determined by the
BSM strobe card adjustment

Switch Name

Setting

CE Mode Selector
Data

Storage Test
Address Increment

Alter Storage
‘EE

*Ground

BSM Waveforms H

Sync:

Time Base:
Sync Pin:
Signal Name:

Channel 1

Vertical Gain:

Signal Pin:
Signal Name:

Channel 2

Vertical Gain:

Signal Pin:
Signal Name:

Sync:

Time Base:
Sync Pin:
Signal Name:

Channel 1

Vertical Gain:

Signal Pin:
Signal Name:

Channel 2

Vertical Gain:

Signal Pin:
Signal Name:

Plus External
200ns/cm
B4A1D11
Reset

1V/cm
B4A2B02 (8K-16K BSM)
Rd Call Wr Call

5V/cm
B4B5D10 (8K-16K BSM)
Strobe Bits 0-8

Plus External
200ns/cm
B4A1D11
Reset

1V/cm
B4A2B02 (8K-16K BSM)
Rd Call Wr Call

1V/cm
B4J4B05 (8K-16K BSM)
Sense Bit 0

BR1757

Switch Name

Setting

CE Mode Selector
Data

Storage Test
Address Increment

Alter Storage
'EF

Run

On

This is a ‘three exposure’ picture. ‘Rd Call
Wr Call’, and ‘Strobe’ are shown only for
time reference points.

Note: Core output measured with Tektronix® 453 scope as follows:
Channel 1 and 2 set for 100 Mv/cm

Cores being changed from ‘1’ to ‘0’ at read
time. Any one address can be positive or
negative,

'Mode’ switch set to ‘Add’

Channel 2 ’'Invert’ switch set to ‘Add’
Channel 1 signal pin — B4J4B02 (8K-16K BSM)
Channel 2 signal pin — B4J4D02 (8K-16K BSM)

*Ground

BSM Waveforms

5406 FETMM  (2/71)

Sync:

Time Base:
Sync Pin:
Signal Name:

Rd Call Wr Call

Plus External
200ns/cm
B4A1D11
Reset

B4A2B02

1 V/em (8K-16K BSM)

Strobe Bits 0-8
10 V/ecm

1-408B

B4J4B07 (8K-16K BSM)

Core output writing ‘1’ in all bit positions.

Cores being changed from ‘0’ to ‘1’ at write
time. Any one address can be positive or

BR1758



These are ‘Three’ exposure pictures. ‘Rd Call Wr Call’
and ‘Strobe’ are included for horizontal references.

Switch Name Setting Sync: Plus External
Time Base: 200ns/cm
CE Mode Selector Alter Storage . Sync Pin: B4A1D11
Data ‘00’ Signal Name:  Reset
Storage Test Run
Address Inciement On

Rd Call Wr Call B4A2B02
1 V/cm (8K-16K BSM)

Strobe Bits 0-8 B4J4B07 (8K-16K BSM)

Core output writing ‘0’ in all bit positions.
See Note on waveform located on right
hand side of page 1-408B.

Switch Name Setting Sync: Plus External
Time Base: 200ns/cm
CE Mode Selector Alter Storage Sync Pin: B4A1D11
Data ‘80" Signal Name: Reset
Storage Test Run
Address Increment On

Rd Call Wr Call B4A2B02 (8K-16K BSM)
1V/cm

Strobe Bits 0-8 B4J4B07 (8K-16K BSM)
10 V/cm

Core output writing ‘1’ in this bit position
and ‘0’ in all other bit positions. See Note
on waveform located on right hand side of
page 1-408B.

*Ground

BSM Waveforms

BR1759
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Switch Name

Setting

CE Mode Selector
Storage Test
Address Increment

Alter'Storage
Run
Off

*Ground

BSM Waveforms

This is a composite picture which
shows a good drive line, and an
open drive line (broken weld in
array).

This is a double exposure picture.
The highest down level shows a
good drive line. The lowest down
level shows 2 drive lines shorted
together.

Sync: Plus External
Time Base: 200ns/cm
Sync Pin: B4A1D11

Signal Name: Reset

Good drive line measured at

10 V/cm

B4J2DO05 (8K-16K BSM)

‘Y Read Current Source Resistor’

Open drive line measured at

10 V/cm

B4J2DO05 (8K-16K BSM)

‘Y Read Current Source Resistor’

Note: These points are in series
with the current source trans-
former primary therefore in-

directly shows the failure.

5V/cm
B4J2DO05 (8K-16K BSM)
‘Y Read Current Source Resistor’

BR1760
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Loosen Screw

4.4 KEYBOARD 4.4.4 Keyboard Encode Board 1N (both sides)
For maintenance information on the basic keyboard, refer to the Field Troubleshooting procedures for the keyboard encode board can be found
Engineering Theory-Maintenance Manual, E/astic Diaphragm Encoded Key- in the system automated logics on pages PKO30 and PK031. Information
boards, Order No. SY27-0073. on these pages includes keyboard voltages, bail magnet voltages, and test
Refer to the figure at the right for the location of components to be points for weighted codes.
removed.

4.4.1 Keyboard Removal

1. Remove power from the system.

2. Pull forward the top left hand side of the console panel (over the
command lights). Remove the switch cover on the right hand side of
the console by pulling it straight forward.

3. Loosen, but do not remove (1) the screw above and to the left of the
lamp test switch, (2) the screw at the top right corner of the switch
mounting plate.

4. Remove the two screws that mount the keyboard to the console pan.
These screws are located under the front of the table top of the

machine. 1 m
5.  Remove the console cover by pulling it straight up and towards you. &i’;‘ﬁ‘;?dse:)’w
6. Remove the two screws (one on each side) of the console panel.
7. Pivot the console panel back out of the way.
8. Remove the four nuts (one on each corner) of the keyboard mounting Table Top
bracket.

9. Disconnect the signal cable located on the left hand side and under
the encode board.

10. Remove the yellow wire from the lower contact of the inquiry request
switch.

11. Disconnect the plug connector. It may be necessary to lift the key-
board up and to the right to gain access to this plug.

12. Lift the keyboard up and out of the machine.

4.4.2 Keyboard Replacement

Note: Check that all leaf springs are in their proper position relative

) ! Remove Nuts
to their respective key lever.

|

(two on each side) '
Step 8 l
|

-—

Perform the above steps in the reverse order.,

2, Check that there are no binds between the conscle cover and the
keyboard. If there are, loosen the four nuts that mount the keyboard
and reposition the keyboard until there are no binds between the
keys and the console cover,

Pivot Back
Step 7

4.4.3 Console Lamps

o)
» 3,
S o
Test the console indicator lamps with the CE lamp test switch. @l / g
4.4.3.1 Lamp Removal

1. Pull the console panel forward to expose the lamps.
2, Remove the faulty lamp by pulling it forward out of the panel.

3. Insert a new lamp in its place by pushing it backwards into the
socket. Remove Screw I
(one each side)
Step 6 l I BR0662
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SYSTEM MAINTENANCE—Checks, Adjustments, and Removals
Single Shots

4.5 SINGLE SHOTS

All single shot adjustment procedures are covered in the MAP charts. They
should be adjusted to the time durations called out in the MAP charts or
the ALDs. The description of single shots on this page should be used to
locate the single shot on the board and in the ALDs.

4.5.1 Use Meter Single Shot

The use meter single shot is located on gate A, board B1, card S4 (A-B1S4).

Refer to ALD page CR101 for the duration of the pulse.

4.5.2 Printer Attachment Single Shots
The illustration below shows the location of the printer attachment single
shots.

End of Card

@ ss3

SSA

%,
Q)| sst
%,

Ssz

i
Gate A, Board A2, Card Q2 (A-A2Q2)
ALD Pages PR111 and PR112

End of Card

M
@ SsSw

SSX

%
@ $S2
Y.

SSY

Gate A, Board A2, Card Q3 (A-A2Q3) ALD Pages PR121 and PR122

Single shot 1A (pin feed carriage) is located on Gate A, Board A2, Card U2 (A-A2U2),
ALD Page PR123.

BR0663
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4.5.3 Ledger Card Device Attachment Single Shots

The illustration below shows the location of the ledger card device attach-
ment single shots.

End of Card

: Card Alignment SS
@ Skip Line SS2

Gate A, Board A2, Card D4 (A-A2D4)
ALD PagesPR711 and PR712

End of Card

-

l Stop SS
I Card Skew SS2

I Drive Check SS
(Z) Card Skew SS1

——

Gate A, Board A2, Card D5 (A-A2D5)
ALD Pages PR721 and PR722
BR0664



4.6 DISK DRIVE

Note: |f system power is off, the file drawers may be opened by inserting
a small screwdriver in an opening in the right hand file side cover and lifting
the interposer. The drawer may then be opened in a normal manner.

4.6.1 Disk Drive Service Position

To move the file to its rear service position, follow the steps below:

1. Open the file drawer and loosen four front cover mounting screws
and remove front cover. Remove the two lower screws from
the slide base.
2. Remove the cover at the rear of the file enclosure.

Note: If the lower file drawer is to be moved to the rear service
position, remove bracket

3. The file slide mounting base may now be pushed to its rear service
position.

4.6.2 File Drawer Interlock Adjustment

1. Move the upper and lower drawer (if installed) to the rear service
position,

Note: 1f a second 5444 is not installed, remove the lower front cover
. Two screws hold the lower cover in place and these screws are
accessible when the top slide base is moved to the rear service position.

2. Remove the right hand side cover e . The 8 screws that hold the
side cover in place are accessible when the drawers are moved to the
rear service position,

Note: Adjustments in items 3 and 4 need not be made unless the
front covers are out of alignment,

3. Reinstall the drawer front covers and adjust vertically with screws e
so that the top edge of the upper cover is 1/4 inch below and parallel
with the lower surface of the table top.

a. if asecond 5444 is installed, (lower drawer) adjust the lower front
cover so that the bottom edge is flush with the lower edge of the
system frame with screws .

b. If a second file is not installed, adjust the lower front cover e as
in adjustment 3a.

4. Adjust the EMC blades @)
blade enters the center of the finger stock

5. Adjust the drawer latch retaining nut Qso the latch is horizontal in
its rest position. (This is a preliminary adjustment.)

(top and bottom for each drawer) so the
located in the cover,

6. The latch stud is adjusted to hold the drawer securely closed and
still allow the drawer latch to release and latch easily.

Note. The adjustment made instep 5 should not keep the drawer latch
from resting on the latch stud when the drawer is closed. Re-
adjust the drawer latch retaining nut, if necessary, to meet this
requirement.

SYSTEM MAINTENANCE-Checks, Adjustments, and Removals
5444 Disk

Solenoid Coil
Interposer

.312 to .372
(7,92 t0 9,45

Note 1,step 7 =

.040 to .080
(1,02 to 2,03)

BRO665A

Move the interlock mounting bracket vertically so interposer to
latch (interlock surfaces) clearance is .040 to .080 inches. The drawer
latch must be holding against the latch stud (in a closed position), and
the interposer should be butted against the drawer latch as shown in
note 1 in the figure.

Adjust the solenoid bracket 050 that the solenoid coil is from .312
to .372 inches above the interposer when the interposer is at rest. The
bottom surface of the solenoid coil must remain parallel to the top
edge of the interposer during this adjustment.

10.

Volts

Adjust the switch bracket @to close the switch contacts when the
drawer is closed. The switch contacts should not transfer when the
.060 to .080 inch travel of the latch is moved up toward the inter-
poser. After this adjustment is made, insure that the switch actuator
does not raise above the top surface of latch stud @®@when the
drawer is open. This is to prevent damage to the switch actuator, by
the drawer latch, when the drawer is closed.

The solenoid should attract the interposer to its released position when
the system power is turned on and the disk drive power is off. The
interposer should freely drop to prevent the drawer from being opened
when the system power is turned off.

Data Separator Adjustment

Remove card in location A-A1J2 to select ‘read gate spin 0’ and ‘read
gate’ for data separator A card.

Disable ‘+spin O read data’ and “+spin 1 read data’ inputs to data sepa-
rator A, with jumpers to —4 volts (D4G13 to D4B06) and (D4J13 to
D4G06).

Disable ‘ratio circuit 2’ output on data separator A with jumper to
logic ground (D4B07 to D4D08).

Jumper ‘3.177 MHz oscillator output’ signal on oscillator card (D3D07)
into data separator A card (D4G03).

Observe ‘ramp’ waveform on data separator B output (E4G02).
Adjust potentiometer on data separator B card (A-A1E4) until ‘ramp’
waveform is swinging equally about logic ground with a £100 millivolt
tolerance (i.e., V1 should equal V2 within 2100 mV).

VI — —f— — ——

™

ov $ Time

V2 — —y—
Bit Cell

% 630 Nanosec
BRO0O666
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SYSTEM MAINTENANCE—Checks, Adjustments, and Removals
5496 Data Recorder

4.7 DATA RECORDER FE LATCH

A spare latch in the data recorder is used as a FE latch to aid in trouble-
shooting (with the MAP charts or for general troubleshooting). This latch is
used when the data recorder is located away from the central processing
unit and it is impossible to view the CE probe when operating the console.

The following procedures apply to questions asked by the MAP charts for
the data recorder.

4.7.1 "Pulse on Line?"”

1. Check point to be monitored with CE probe. If point is up, jumper it
to A-A1A2B08. Jumper A-A1A2D09 to ground. If point is down,
jumper it to A-A1A2D09.

2. Momentarily apply a minus SLD pulse or ground to A-A1A2B06 to
reset the FE latch.

3.  Jumper A-A1A2D07 to the CE probe input. Rerun the program,

4, If a pulse occurs, A-A1A2D07 is plus and the probe red light or up
light is on.

4.7.2 ''Level Change Down?"’

1. Jumper A-A1A2D09 to ground to negate the 4-way AND block.

2. Momentarily apply a minus SLD pulse or ground to A-A1A2B06 to
reset the FE latch,

3. Jumper A-A1A2B08 to the point to be monitored.

4, Jumper A-A1A2D07 to the CE probe input. Rerun the program.

5. If the level changes down, A-A1A2D07 is plus and the probe red
light or up light is on.

4.7.3 “Level Change Plus?”’

1.  Check point to be monitored with CE probe directly to see if already

minus or down (it should be in this state to check for plus change).

Jumper point to be monitored to A-A1A2D09.

3. Momentarily apply a minus SLD pulse or ground to A-A1A2B06 to
reset the FE latch.

4,  Jumper A-A1A2D07 to CE probe input. Rerun the program.

5. If the level changes plus, A-A1A2D07 is plus and the probe red light
or up light is on,

N

A-A1 Board A-A1 Board
A2B08 O— B

OR FE Latch
A2D09 O——] FL

A2011 O—
A2810 O— A
A2812 O—]

—————O A2D07

A2B06 O—

FE Auxiliary Switch

—O
| A O O A2D13
3.3K
+6V o0— ANV V/V\— —0O A2D03
Stacker
Full Lamp
L
a
A4B05 O— ID m
p
BR0667
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Chapter 5. Power and Cooling

DANGER

Unless CB1 is turned off, power is available at K1 and K2 input terminals
and at transformer (T3) terminals. The 24 volt control voltage is also not
turned off,

Replacements of power supply components generally follows the replace-
ment philosophy of the system; that is, replacement is limited to voltage
regulator cards, fuses, and relays. However, in some cases it will be necessary
to replace the series regulator and the filter capacitors.

5.1 INPUT POWER REQUIREMENTS

The input power requirements for the System/3 Model 6 are:
1. 60 Hertz—200, 208, and 230 Vac 3 phase at 30 amps
2. 50 Hertz—200, 220, 235, 380, and 408 Vac 3 phase at 30 amps

5.2 POWER SUPPLY OUTPUTS

The power supply outputs and the location of each supply are shown below.
The primary use of each of the supplies is also given. The using system
supplies =30V, +6V, and —4V to the BSM. An internal BSM +3V and V
sense (—14V) is generated from the +6V and the —30V respectively. The
—30V is a temperature compensated drive voltage.

In power sequencing, the —30V is the last up and the first down, with
respect to the —4V and +6V.

Power Supply Location Primary Use

-4 VVdc at 70 amps CPU Logic Voltage

+6 Vdc at 12 amps CPU Logic Voltage

-30 Vdc at 9.5 amps CPU Storage Supply

+24 Vdc at 25 amps CPU 1/0 Units

+24 Vdc CPU Control Voltage for
Power Sequencing

-12 Vdc CPU BSCA (medium
speed only)

-4 Vdc at 32 amps CPU B gate only (used in
non-printed circuit
board sequence panel
machines only)

-4 Vdc at 32 amps CPU B gate only (used in
printed circuit board
sequence panel
machines only)

BRO668A

SYSTEM MAINTENANCE-—-Power and Cooling
Power Input, Output, Sequencing, and MST Regulators

5.2.1 Checks and Adjustments

All voltage measurements should be made in a normal environment (temp-
erature between 68 degrees and 86 degrees Fahrenheit) with a Weston 901
meter or its equivalent,

The +3V supply may be adjusted by connecting meter leads to C4J03
(minus) and C4G11 (plus). Then adjust potentiometer on the upper half of
card C4 (board B3 for up to 16K storage). The +3V is set by referencing it
to the +6V (meter reading will be 3V).

The 14V supply may be adjusted by using the lower potentiometer on the
same card (C4). Connect meter leads to C4J11 (minus) and C4D08 (plus)
and adjust for 14 £ 0.05 volts.

See 5.5 and 5.6 for the adjustment of the —4V and +6V supplies. See 4.3.4
for the adjustment of the —30V supply.

5.3 POWER SEQUENCING

Power sequencing is controlled by the 24 Vdc control voltage. The power
supplies come on in the following orde<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>