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ABBREVIATIONS

AAR
ALD
ALU
APL
ARR
Asynchronous
BAR
Bit

8M
BSCA
BSM
Byte
Channel

CPU
CRR
DBI
DBO
DCF
DCcP
OFC
DFCR
DFDR
DPF
DRR
DSD
EC
ECA
FBM
FEALD
FIP
IAR
Interrupt

1/0
IPL
ITC

K

L

LCR
LCRR
LPDAR
LPIAR
LSR
MES
MFCU

Operand 2 Address Register

Automated Logic Diagram

Arithmetic and Logic Unit

Advance Program Level

Address Recall Register

Without regular time relationships

Operand 1 Address Register

Binary digit; smallest unit of information
Bill of Material

Binary Synchronous Communications Adaptar
Basic Storage Module

Eight bits of information plus parity bit

A hardware device that connects the CPU and main
storage with the 1/0 control units

Ceniral Processing Unit

Condition Recall Register

Data Bus In

Data Bus Qut

Disk Control Field

Diagnostic Control Program

Dual Feed Carriage

Disk File Control Register

Disk File Data Register

Dual Program Feature

Data Recall Register

Disk Storage Drive

Enginsering Change

Engineering Change Announcement

Field Bill of Material

Field Engineering Automated Logic Diagram
Fault Isolation Program

Instruction Address Register

A signa) from an 1/0 davice wanting service which causes the
central processor to cease its normal execution of instructions
ang branch out to a new instruction stream.
Input-Output

Initial Program Load

Initial Table of Contents

Thousand

Length Count

Length Count Register

Length Count Recall Register

Line Printer Data Address Register

Line Printer Image Address Register

Local Store Register

Miscellanaous Equipment Specification
Multi-Funetion Card Unit



ABBREVIATIONS (continued)

MLC
MPCAR
MPTAR
MRDAR
MST
PAIR
PEB
PSR
REA
RPQ
SAR
SDR
sioc
SLD
SLT
SMS
S/z
TAP
ucs
XR1
XR2
XA
XRD
XWR
YRD
YWR

4

Machine Lavel Control

MFCU Punch Data Address Register
MFCU Print Data Address Register
MFCU Read Data Address Register
Monolithic System Technology
Product Analysis Incident Report
Printer Electronic Board

Program Status Register

Request for Engineering Action
Request Price Quotation

Starage Address Register

Storage Data Ragister

Serial Input/Output Channel

Solid Logic Dense

Solid Logic Technology

Standard Modular System
Sense/Inhibit

Timing Analysis Program

Universal Character Set

Index Register 1

Index Register 2

Index Register

X Read

X Write

Y Read

Y Write

Inhibit
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{Printed Circuit Power Sequence Panel)
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5410 CONSOLE LIGHTS/SWITCHES

Note: Switches should only be altered with the systern in a stap state.

ADDRESS/DATA SWITCHES

Thesc switches are used to set up addresses or data. An address can be loaded
into the Storage Address Register, Data can be entered into main storage.

CE KEY SWITCH

This key switch, when switched to the CE position, prevents the customer
Usage Mcter from running.

CE MODE SELECTOR

This rotary switch selects one of the three processor operating modes: the
normal PROCESS mode. the STEP mode. or the TEST modc. PROCESS is
the mode for normal programmed system operation.

A. In the STEP mode, the rotary switch setting controls the manner in
which the processor performs the stored program.

1. Instruction Step. Each depression and relcase of the Start key
causes one complete instruction to be performed. The 1-Phase
is performed while the key is pressed. and the E-Phase, if any,
when it is relcascd.

2. Machine Cycle Step. Each Start key depression and release ad-
vances the instruction through onc machine cycle. Depression
of the key causes dafa in storage 1o be accessed, modified as
tequired, and result to be displayed in the ALU indicalors of
the consale display. Upon release of the key, depending upan
the operation being performed, either the old data of the new
result is written back into storage.

3. Clock Step. Each depression of the Start key causes the clock
to advance through an odd-numbered clock, and each release
through an even-numbered one.

Note: [f no DPI on the system, the hall 1D lights will not
light.
Note: The integrity of /O data transfers is preserved by allowing
the clock to ‘idle’ from [-Phase end of every executable
Start 1/O instruction, until data transfer to or from the
device is complete.
B. The switch settings under the TEST mode permit the following:

1. Alter SAR. The address, set up in Ihe address switches, is trans-
ferred into SAR by the Stast key via the current |AR. Both
SAR and AR are modified.

2. Alter Storage. Deptession of the Start key transfers data, set
up in the rightmost two Data Switches, into the A register.
Relessing the key causes this data to be placed in the storage
location specified by SAR and in1o the Q register.

3. Display Storage. The contents of the storage location specified
by SAR are transferred into the B register when the Start key
is pressed. These contents are rewritten into storage when the
key is released, and are also teansferred into the Q register.

Note. The STORAGE TEST SWITCH must be in the STEP posi-
tion to avoid a processor check when changing the CE
MODE SELECTOR from ALTER STORAGE position
10 DISPLAY STORAGE posilion and vice versa. Invalid
address are not checked for while the system is in the
TEST mode.



5410 CONSOLE LIGHTS/SWITCHES (continued)
ADDRESS COMPARE SWITCH

This switch allows stopping the program when the setting of the (Address/Data)
switches matches SAR. This switch will only be functional when the register
display is positioned to SAR and the system is in the PROCESS mode.

With the switch in the RUN position, comparison of address switches to SAR
via the register display is performed, but no processor stop is initiated when
a match occurs. The ‘matched’ signal is provided as a CE "sync’ point.

When the switch is in the STOP position, 2 match of the address switches and
the register display results in a processor stop at the complction of the slorage
read-write cycle.

The processor is restarted by activating the Start key.

Note: The integrity of 1/0 data wansfers is preserved. The contents of SAR do
not necessarily match the setling of the address switches at stop time.

1/0 CHECK SWITCH

This switch, when on, forces the processor (o come (o an immediate stop on
certain 1/O errors.

The switch is normally set to RUN. With the switch set to STOP, the processor
stops on an 1/O ctror with the console display frozen to indicate the processor
status at the time the error stop occurred, and the 1/0 device turns ON the

1/O check light.

A check reset followed by the Start key is the normal restart afier an 1/0
error SIOD.

Note: When the {/O check switch is in the STOP position and an (/O crvor
occurs, the processor check light will turn ON.

PARITY CHECK SWITCH

This switch enables override of the processor parity crrofs.

The switch is normally sct to STOP. This causes the processor to come
to an immcdiate stop whenever a parity error is detected. A check re-
set followed by the Start key is the normal restart after a parity stop.
With the parity switch in the RUN position, parity errors arc detected
and displayed, but the processor is not stopped.

ADDRESS COMPARE LIGHT
This light is on whenever the address switches malch the contents of the Storage

Address Register, the register display is positioned 10 SAR and the address
compare switch is in the STOP position.



5410 CONSOLE LIGHTS/SWITCHES (continued)
SYSTEM RESET KEY

A system reset causes the system 1o enter an immediate ‘idle’ s1ate. All I/O
machine registers, controls, and status indicators are reset and the pro-
cessor clock is allowed to ‘idle’. A complete program restart is normally
required atter a system reset.

The following LSR's arc reset to zero by a system resei:

Pl -1AR
P} - PSR
P2 - PSR

The other LSR's are not changed by a system reset.

Note: The CE mode selector must be in process mode for the system reset
key to be effective.

CHECK RESET KEY

This pushbution is pressed 10 cause a reset of the Processors andfor 1/0
check conditions, and also resets a system power check to allow a power
on retry.

A check reset removes the current error conditions, thus allowing the
processor to resume its operation after the Start key is depressed.

FILE WRITE SWITCH

This switch when in the OFF position will inhibit all writing on al) disk
surfaces.

DPF Switches

P1 Switch - Dual Program Level One. When OFF, inhibits branching
into Program Level One.

P2 Switch - Dual Program Level Two. When OFF, inhibits branching
into Program Level Two.

Warning - Unpredictable errors will occur if both P1 and P2 switches are off.



5410 CONSOLE LIGHTS/SWITCHES (continued)
STORAGE TEST SWITCH

This switch cnables the altering or displaying of storage as follows:

A. In the STEP position, a storage location is accessed with each depres-
sion of the Start key.
B. In the RUN position, following the Start key depression, core storage

is exercised by accessing cither the same location 1epetively of all of
core sequentially (sce Address Increment Switch).

ADDRESS INCREMENT SWITCH

This switch enables address incrementing when in the CE test modes of Alter or
Display storage. With the switch in the ON position, the contents of SAR are
incremented by onc after cach storage access. When the switch is in the OFF
position, SAR is not incrementing.

1/0 OVERLAP SWITCH

This switch modifics control of the system so that 1/O operations may be
execvied in either an overlap or a non-overlap mode. With the switch in
the normal ON position, 1/O operations are executed in an overlap mode.
When the switch is in the OFF position, 1/0 operation is completed prior
to execution of the next scquential instruction.

LSR DISPLAY SELECTOR (Should be in the normal position when pro-
cessing.)

This rotary switch selects the Local Storage Register (LSR) whose contents
are 1o be displayed.

LSR's that can be manually selected for display via this switch are: (AR,
ARR, XR1. and XR2.

Refer to MST Tie-Up Data for procedure to display other LSRs.

When the switch is in the Normal of OFF position, the system controls
the selection and display of the LSR's. If the switch is in other than the
Normal position, the specified LSR is selected and its contents are avail-
able for display whencver the processor clock is stopped. or if the clock
is running. when no CPU machine cycles and no [/O data transfer cycles
are being taken. In the OFT position LSR sclection by the CPU is in-
hibited and ¥ no I/O device is selecting an LSR. the LSR display will
have all bits OFF.



65410 CONSOLE LIGHTS/SWITCHES (continued)
1/0 Check Light

This light is turned on when the following 1/O errors are detected:
1442
1. A SIO instruction is issued to the 1442 and the NO-OP bit is on.

2. Whenever the 1442 Attachment detects the following:
- Punch check
- Read reg
- Overrun
- Any condition that turns on the 1442 check light

This light is turned OFF by a system reset, a check reset, an NPRO,
the SNS instruction which senses the NO-OP bit (if a NO-OP was the
cause), or by a SIO instruction to the 1442 in the case of a read check
or a punch check.

5424 MFCU

1. An SIO instruction is issued to the 5424 and the NO-OP bit
is ON.

2. Whenever the 5424 Attachment detects the following:
PRINT DATA CHECK
PRINT CLUTCH CHECK
PUNCH CHECK
PUNCH INVALID CHECK
READ CHECK

This light is turned OFF by a system reset, a check reset, or an NPRO
for all of the above checks. It may also be reset by the SNS instruction
to the MFCU in the case of NO-OP, print data check, print clutch check

or a punch invalid check, or by a SIO instruction to the MECU in the
case of a read check or a punch check.

S10C
Indicates a data transfer register parity error occurred.

This light is turned off by a system reset, check reset or by a SIO
instruction.

10



5410 CONSOLE LIGHTS/SWITCHES (continued)
1/0 Check Light

PRINTER - 5203

1. A SIO instruction is issued to the 5203 and the 5203 check
light is ON.

2. Whenever the 5203 Attachment detects the following:
INCREMENTOR FAILURE CHECK
HAMMER ECHO CHECK
ANY HAMMER ON CHECK

This light is furned off by a system reset, a check reset, the printer
start key or by the SNS instruction which senses the check bit.

FILE - 5444

None

KEYBOARD PRINTER 5471
None

KEYBOARD - 5475

None

BSCA

Indicates a unit check has occurred. See BSCA SNS inst, N code 011,
byte 2 for specific error.

This Jight is turned off by a system reset, a check reset, or through
programming in the case of retry.

1"



5410 CONSOLE LIGHTS/SWITCHES (continued)
BSCA Panel

(X) DT TERM READY
Lights when the BSCA is enabled and the data terminat
ready line to the MODEM is on. In case o f the connect
data set to line requirement, the indicator lights when
the connect data set to line signal is activated.

(X) TEST MODE
Lights when an S10 instruction has been issued by the
program to place the BSCA in test mode.

®) BSCA ATTN
Lights whan the BSCA rejects an S10 instruction because
operator intervention is required because:

L Tha data set ready latch is off when a receive,
receive and transmit, or receive initial SIO
instruction is executed.

2. The auto call unit power is off or the data line is
accupied when an SIO auto call or an SIO receive
initial instruction is executed (switched neiworks).

3. The BSCA is disabled.

4, The external test switch is on and the BSCA is not
in test moda. An SIO coniral instruction is used
10 enable the BSCA and to place the 8SCA in test
mode.

s. if the data ready signal from the MODEM is de-
activated unexpectedly while the BSCA is enabled,

) TsSM MODE
Lights when the BSCA is to perform a transmit operation.

(X) RECEIVE MODE
Lights when the BSCA is 1o perform a receive operation.

(X) RECEIVE INITIAL
Lights when a receive initial SIO instruction is received. It
turns off at the end of the receive initial operation.

(X) CONTROL MODE

{Station Select Feature) Lights when an EOT sequence is
datected in a transmit, receive, or receive initial manitor
operation. |1 turns off by the decode of an SOH or STX
or a receive timeout.

(X) ACU PWR OFF

{Auto Call Feature) Lights when the auto call unit has’
powar of {.

12



5410 CONSOLE LIGHTS/SWITCHES (continued)
BSCA Panel

(X) oATA MODE
Lights when an SOH or STX is decoded during a transmit
or a receive operation. It is turned off at the end of the
opaeration.

(X) DT SET READY.
Lights when the data set ready line from the MODEM
is active and the MODEM is ready for use.

(X EXT TEST sw
Lights when the switch at the MODEM end of the medium
speed MODEM cable is in the test position or the switch
on the CPU CE panel for high-speed teature is in the local
test position,

(X) TSM TRIGGER
Lights when the transmit trigger is at a binary zero state
{equivalent to a space on the communication line).

(X) RECEIVE TRIGGER
Lights when the receive trigger is at a binary zero state
{equivalent to a space on the communication fine).

() UNIT CHECK
Lights when unit check condition exists. Turned on by any
bit in status byte 2 (see SNS inst “N’* code 011}.

(X) DIGIT PRESENT
{Auto Call Unit Feature) Lights when the BSCA has a digit
present on the auto call unit interface to be used for
dialing.

(? DT LINE IN USE
Auto Call Unit Feature) Lights when the data line
occupied from the ACU is active.

(X) CLEAR TO SEND
Lights when the line from the MODEM is active. The BSCA
may now transmit.

(X) CHAR PHASE
Lights when the adapter has established character
synchronization with the transmitting station by
receiving two successive SYN characters. The indicator
is turned off at the end of the receive operation.

®) Busy

Lights when the BSCA is executing a receive initial,
transmit and receive, auto call, receive, or loop test
instruction.

(®) CALL REQUEST
{Auto Catl Unit Feawre) Lights when the BSCA
receives an auto call SIO instruction and is performing
an auto call operation.

13



5410 CONSOLE LIGHTS/SWITCHES (continued)
PROCESSOR CHECKS

/0 LSR Indicates selection of an LSR by an 1/0 device was not per-
formed correctly.

LSR F! Parity is incorreci on the output of the LSR Feature ).
LSR F2 Parity is incorsect on the output of the LSR Feature 2.
LSR HI Parity is incorrect on the output of the LSR High.
LSRLO Parity is incorsect on the output of the basic LSR Low.
SAR HI Parily ix incorrect in the Storage Address Register High.
SAR LO Parity is incortect in the Storage Address Register Low.

INV ADDR Indicates that the SAR contains an invalid address.

SDR Parity is incorrect in the Storage Data Regisier.

CAR Indicales the carry out of the ALU is incorrect.

AlB Indicates the A or B Register has incorrect parity.
ALU Indicates the oulput of the ALU has incorrect parity.
DB/ Parity is incorrect on the CPU end of the Data Bus In.
CPU DBO Parity is incorreet on the CPU end of the Data Bus Out.
oP/Q Parity is incorrecl in the OP Register or Q Register.
INV OP Indicates an invalid OP Code in the OP Register.

CHAN DBO Parity is incorrect on the 1/0 Device end of the Data Bus Out.

INV Q Indicates an invalid Q byte is present in an [/O instruction.

/O ATTENTION

The 1/O autention light indicates to the operator that ane or more of the
attached 1/0 devices requires attenion caused by a ‘normal® 1/0 condition.
‘Normal' is defincd as: empty hopper, full stacker. out of forms, efc. as op-
posed to check condifions.

Recovery - Operator must determine cause of indication, rectify the cause and
relurn device 10 the READY status.

Note: Refer to individual devices for ‘normal’ definition, tecovery and/or
restart procedures (or that device.

UNIT CRECK

TESTABLE INDICATORS

Unit check handling of testable indicators is controlled by software.

Restart p dures are ¢ yed to the op: via programmed HALT

operation, HALT IDENTIFIER'S displayed on the console and recovery/re-
start procedure lislings.
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65424 FEED CHECKS
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5203 PRINTER CHECKS

This light is turned on when the accuracy of printing is
questionable. The errors are displayed with a programmed
halt.

The errors that turn on the light are:

*a. Carriage sync check *¢. Hammer echo check
b. Carriage space check *f, Any hammer on check
c. Formsjam *g. Chain sync check
*d. Incrementor failure *h. Incrementer sync/slip check

*i, Thermal check

The error cause can be determined by the unique halt
indicator or by probing the following points. The check
must not be reset prior to probing. A Down Level
indicates an error,

SOCKET LOCATION = A-B1K4

CHECK PIN PIN CHECK
HMR ECHO DO2( 0 0 [{BO2 ANY HMR ON
0 0 |BO3 FORMS JAM

0 0 [BOS THERMAL

B10 INCR SYNC/SLIP
CHAIN SYNC D11
CARR SPACE D12
INCR FAIL D13

[~ 1= =0e
(===

B13 CARRSYNC

*These checks will drop 60vdc to the printer.
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BSCA ERROR CONDITIONS

Timeout
1. Receive operation with the adapter in the busy state.
2. Auto call operation terminated by an abandon call and retry
signal from the ACU, indicating that a connection was not
established.

CRC/LRC/VRC
1. Block check character compare error.
2. Vertical redundancy check using USASCII code.

Adapter Check - Transmit
1. DBI register parity check.
2. 1/0O cycle steal overrun.
3. LSR or shift register parity check.
4. Transmit control register check.

Adapter Check - Receive
1. DBI register parity check.
2. 1/0 cycle steal overrun,
3. LSR or shift register parity check.

Invatid ASCII Character
Invalid ASCII character fetched from core during ASCH
trangmission.

Abortive Disconnect
With the BSCA enabled, the data set ready latch comes on and
then goes off indicating release of the connection and causing
data terminal ready to go off.

Disconnect Timeout

On a switched network, this error is set whenever a disconnect
timeout occurs. It causes data terminal ready to go off.
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BSCA INSTRUCTION REJECT & ATTENTION CONDITIONS
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6471, SI0C, 5444 ERROR CONDITIONS
5471 CONSOLE 1/0 ERROR CONDITIONS

Keyboard Check
Parity error was detected coming from the reed switches.

Keyboard Translator Check
Parity error detecled coming from keyboard code to Sysiem/3 card
code translator.

Printer Translator Check
Parity error was detected coming from System/3 card code to tilt-
rotate code translator.

Printer Malfunction
Describes generally the malfunction of printer feedback contacts.
This condition is caused by any of the following:
a. Printer cycle too long.
b. Printer exlra cycle.
c. Printer feedback too late.

SIOC ERROR CONDITIONS

1/0 Check Light
Indicates a data transfer parity check condition.

/0 Attention Light

" This light along with the SIOC indicalor shows operator inter-
vention required on attached I/O device.

6444 ERROR CONDITIONS
The following “file unsafe” conditions drop file ready.
1. Write Unsafe
a. Write selected and no write Iransitions detected.
b. Write selected and multiple heads selected.
c. Write not selected and wrile current source on.
2. Erase Unsafe
a. Write selected and erase current source not on.
b. Write not selected and erase curreni on.
3. Read/Write Selection Unsafe

a. Read selected and either write or erase selected.
b. Carriage accessing and either write or erase selected.

Unsafe will set equipment check.

For all other file errors, refer to file SNS bytes.
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ENVIRONMENTAL RECORDING
CARD SYSTEM

Etrors detected during an RPG object program run will be stored in the
communications area starting at core location f0180/. Forty-iwo bytes
have been reserved for this, broken into two sections of 10 and 32 bytes.
The 6-byte section is used to record 5203 hammer echo checks. Each
of the 6 bytes will contain the failing print position. (Refer to Table 3
in the 5203 map charts.) In case more than six errors have occured,
only the last six will be shown. The 32-byte section is made up of eight
4-byte sections showing the last eight errors to occur. Each 4-byte
section will contain the Q, R, and 2 sense bytes of data about the fail-
ing instruction. These 42 bytes of information along with the date will
be punched out into a card during a system installation run. This card
will be merged with the system initialization program deck and will be
the card just preceding the end card. This data will be the error data
accumulated since the last system initialization run.

The card format for the card punched out is:

Col ! -W

Col 2thru 65 - Error history table in hex.
Eight sections of 4 bytes each con-
taining the Q, R, and 2 sense bytes.

Col 66 thru 77 - 5203 hammer echo check data

Col 78 thru 93 - Reserved

Col 94 thru 96 - Date (coded)

(Card format effective with SIP Vers 1 Mod 3)

DISK SYSTEM
Statistical Data Recording (SDR)

Statistical data is recorded in a table occupying sectors X'0C’ through
X*18’. This table consists of 512 two-byte counters. Each device is
allotted an area consistent with the number of distinguishable errors
possible for that device. Devices such as the 5444 and BSCA will have
counters to record both temporary and permanent error occurrences.
A permanent error is defined as one which persists throughout the
maximum number of retries outlined in the device's error recovery
procedures. A temporary érror is defined as one where recovery
occurs before the maximum number of retries.

For example:
Disk File
Overrun Data Check in ID
—~————— —_———
Temp 2 bytes 2 bytes ewc
Perm 2 bytes 2 bytes etc
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ENVIRONMENTAL RECORDING (continued)
Out Board Recording (OBR)

Each etror, whether temporary Or permanent, is entered in a history
table. This table is 1wo sectors long (sectors 1C and 20 and provides
63 B-byte entries. The first four bytes of this sector will be two
2-byte displacements. The first will be the displacement of the nexi
available entry in the table and the sccond will be the end of the
table, This table will be recursive and no overflow or stop logic

will be provided. The 64th time an entry is made, it will overlay

the first entry. the 65th time will overlay the second, etc. Therefore,
the table will always contain entries for the 63 most recent errors

The basic entry for each device will consist of the following:

PRIMARY

SENSE
Q R REGISTER DEVICE DEPENDENT INFO
1 byte 1byte 2 bytes 4 bytes

Disk errors will require two entries (16 bytes).

1n addition 1o SDR and OBR recording. statistics are kept on each
disk volume 10 help detect surface degradation. Each volume has
an area to record the number of write and non-write S10s issued
to that volume, a count of temporary errors and a table of per-
manent errors occurring on that volume. A master table of all
writes and non-writes issued to each unit on the system is kept on
cylinder 0, sector OC. Control S10s are not included n these
slatistics.

The master table for a dual drive, full capacity system looks like
this
Displacement X'0C’

Writes & Verifies Reads & Scans
DRIVE1 REM 4 byles 4 bytes
FIXED 4 bytes 4 bytes
DRIVE2 REM 4 bytes 4 bytes
FIXED 4 bytes 4 bytes

22



96 COLUMN CARD LAYOUT

N

) P Line 1
o Meimea
—t Prnt Line 3
—t Prims Lina &
[T T RS-
‘ - a
Towe 1 : .
s H
ol ¢ R e R e
H .
I :
H :
R
bt :
T3 K :
H H
. L L L L L L L LT T T Y T rrrpspupapopyapupe
- ™
Ketakans Formal R t—— Row 24
3T ot | kororana
B brbsiute SRR I | o
e mreSmt - - - Row 19
- - - —— Row 18
: Tier 1 pius CY snd D1
. 3
i - —
2 »
4 H
a .
: L CEEreE
5 .
? 7
¥ [ S L
SRR e R B R R e e Rk
| Katonans
o E S e e S | onr
-— x19
Hex R T L s mem -
et T - p—t—PTX18
o| D 8 s
v [ afla 3
2/ |®8 |8 w it
3] a | ala 4
als|a|s : IPL T 2008 Toer 380111 & 7
5| 4 a|a i &
ol 31 5l . R
74 a0 B :
| H
.

S — pTx)
)/

Column Group 1 Calumn Group 32



HEX AND DECIMAL CONVERSION/ADDITION

To find the decimal number, locate the Hex number and its decimal
equivalent for eachposilion. Add these to oblainthe decimal number. To find
the Hex number, locate the next lower decimal number and its Hex equivalent,
Each difference is used to obtain the next Hex number until the entire number
is developed.

BYTE BYTE BYTE
0123 4567 0123 4567 0123 4567
HEX DEC |HEX DEC [HEX DEC|HEX DEC |HEX DEC|HEX DEC
0 ol 0 0 0 oo of o ol o o
1 1,048,576 1 65,536 I 4,096 | 256 | 1 16| 1 1
2 2,087,152 2 131,072 | 2 8,192 2 512 2 2| 2 2
3 9,145,728 3 196,608 3 12,288 3 78| 3 48 3 3
4 4,104,304 4 262,144 | 4 16,384 | 4 1,024 | 4 64 | 4 l
5 5,242,880) 5 327,680 | 5 20,4805 1,280 5 80| 5 5
6 6,201,456 6 383,216 | 6 24,5766 1,536 | 6 9% | 6 6
7 7,340,032| 7 458,752 | 7 28,6727 1,792 | T 12| 7 ?
8 B,388,608) 8 524,288 | 8 32,7688 2,048 B 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
B 11,534,336 B 720,896 | B 45056 (B 2,816 | B 176 | B 11
C 12,582,912| C 786,432 | C 49,152|C 3,072| C 192 | C 12
D 13,631,488 D 851,968 | D 53,248(D 3,328 D 208 | D 13
E 14,680,064| E 917,504 |E 57,344 | E 3,584 | E 224 | E 14
F 15,728,640 F 983,040 | F 61,440 F 3,840 F 240 F 15
6 s | 4 3 2 -
HEXADECIMAL ADDITION
1 2 a 4 & G 7 s 9 A " [H " ¥
1|6z 01 04 03 06 07 0s 09 vA OB DU OD OE OF 10
2 03 04 03 O 07 On 09 O0A OB OC OD QK OF 10 11
1 4 03 06 OT 08 09 O0A Ol OC O OF OF 10 i1 1%
4 |05 06 07 o8 0% OA OB OC OD OE OF 10 11 12 13
5 06 0T 08 09 DA OH OU OB Ok OF 10 1) 12 14 14
6 |07 08 00 OA OB OC OD OE OF 10 i1 12 11 14 35
7 08 09 0A OB OC OD OL OF 10 11 12 13 14 15 s
L] 09 0A OR OC OD 0¥ OF 10 11 12 ia 14 15 16 17
] 0A OB OC OD Ok OF 10 11 12 I3 44 15 16 1T 18
A [OR OC On OE OF 10 1L 12 13 14 15 16 1T s 49
R O0C OD OE OF 10 11 12 13 14 15 16 17 14 19 1A
C |0D OF OF 10 11 12 14 14 15 16 T 18 19 1A 1B
D|OE OF 10 11 12 12 14 15 1 IT 18 19 1A D IC
EJOF 10 11 12 13 W 15 16 AT I8 1% 1A IR e
F (10 11 12 1 14 15 16 17 18 19 1A IR MC 1D IE
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CODE CONVERSION CHART

Dec [Hex|Cara Cooe | Mnem 1PL* EBCDIC |Symbol
val |val |DCBABA2Y T3 7213

ooo|o0| C 4 1 00000000
001|0v [DCBA 1 A@lAZ3 00000001
00202 [ocBA 2 B @B 00000010
003| D3 |DCBRA 20 ce|Cc 00000011
004 (04 [DCBA 4 |zAZ [D@|D 2 00000100
005 | 05 [DCBA 4 1 E @ E2 00000101
006 |06 [DCBA 42 (AZ [F @|F 3 00000110
007 |07 [DCBA 421|SZ (G @|G 3 00000111
008 [ 08 |0CBAB MVX [H®|H 3 00001000
009 (09 |OcBAG 1 L@ 3 00001001
010(0A| CBAB 2 |ED [¢ 4 ¢ 8 00001010
01108 | cBAB 21 [ITC |. 4 1 00001011
012(0C | CBAB4 myve [< 4| < 00001100
013(00 | c8AB4 1 |CLC [t a1 1 00001101
014 | 0E | CBAB42 |ALC [+ 4|+ 1 00001110
015 [oF | cBA8421 [SLC |1 4|1 1 00001111
01610 | c a8 2 &aan 00010000
017|111 [pcs 1 lels 3 00010001
08|12 [bce 2 K@|x3 00010010
019|113 [DcB 21 L@fu s 00010011
020 (14 [OCB 4 |zAZ (M@ |™3 00010100
021 (15 (DCB 4t N@IN3 00010101
022 |16 [ocB 42 Az |oe@|0O3 00010110
023 |17 [oce 421 (sz [P @|P 3 00010191
024 (18 |oce 8 MVX [@@|Q 3 00011000
02519 |oce 8 1 R@|RJ 00011001
026 (1a] CB 82 [ED |' 4 |! 4 00011010
027|1B| CB A 21 [ITC |$ 4 |8 00011011
028 [1C | CR B4 [MVC 4 00011100
029 |'D| cB B4 1fcLe |y 4|y s 00011101
030 [V1E | CB 842 |ALC |, 4 |: 1 00011110
031 [1F | CB 8421 |SLC [14 [T 00011111
032 |20 | cB -a |- 00100000
o3l ca 14 00100001
034 22 Ioc A 2 s efs 3 00100010
03523 |oc A N Te|ra 00100011
036 [24 DC A 4 |2a2 U@ |ua 00100100
037 (25 [DC A 4 1 velvs 00100101
038 (26 [DC A 42 [Aa2 |w@|w3 00100110
039 (27 [DC A 421 |S2 X ®|[x3 00100114
040 [28 [DC A8 mvx [velva 00101000
041 (29 [DC AB 1 ze|z3 00101001
042 |2A [DCBA ED |}@[y3 00101010
04328 [ ¢ A8 21 iTc | a4 | 00101011
044 [2¢ [ ¢ AB4  [MVC % 4 % 00101100
045 |20 | C AB4 Y [CLC [_4 | _1 00101101
046 [2E | C AB42 |ALC [> 4 |> 00101110
047 |2F [ C AB421 |SLC |> 4 (> 00101111

* If bath tier 1 and tier 2 columns sre being used, the tier 3
punches pre sdded tagether as shown in 1ha tabia st tha and
of this chart.
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CODE CONVERSION CHART (continued)

Dec|Hex |Card Code | Mnem WL EBCOIC |Svmbol
Val |Val |DCBA8421 TI73 7273

043 |30 |[oC A sNS |0 @fo0 3 00110000

049 (31 |DC tjuwo [t efr 3 00110001

050 |32 |DC 2 26|23 00110010

051 |33 |pC 21 (32 00110011

052 [3afoc 4 st Jae|a 3 00110100
053135 |[pc a4 oL 5 ®|5 3 00110101

0s4 (36 [DC a2 |aA 6 @|6 3 00110110

055 |37 [bC A 7e|73 00110111

056 |B IOC 8 TBN |8 @ |8 3 00111000

057 [38 [DC 8 1 |TBF (9 @9 3 00111001

058 (34| C B2 |[SBN |. 4 1 00111010

059 (3B | C 8 2t |SBF [¥ 4 =1 00111011

060 [3c | Cc B |MVvI |@4 @) 00111100

061 [3D| C Ba1fcL | 4|y 00111101

062 |3 [ ¢ Ba7 -4 (=1 00111110

063 [3F [ C 8421 a 1 00111113

064 | 40 | None 01000000 | Space
065|410 BA 1} Agla2 01000001
06642 |0 BA 2 B8| B2 01000010

067 (41|00 BA 21 cs8|C2 01000011
o68|44 |0 BA 4 |2AZ ([DB| D2 01000100
06945 (D BA 4 1 EB8|E? 01000101
07046 |D BA 42 |AZ |F B|F 2 01000110
071|47 |0 BA 421 (SZ |G 8| G2 Q1000111
07248 [D BAS MVX [H8|H?2 01001000

073| 49 [D BAg 1 8|1 2 01001001

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

076 4C BAS4 Mve [ < < 01001100 <
077| 40 BAB4 1| CLC |( t 01001103 i
078 4E BA842 | ALC |+ . 01001110 .
079 | aF BAB421 | SLC | | 0100111 1
080( 50 A8 2 & & 01010000 &
08y|51 (D B 1 y8|J2 01010001
o82(s52(p e 2 X8|K?2 01010010
083(53|D B 21 L8|L?2 01010011
og4[s5a(D B8 a [zAZ (MB|M2 01010100
085(55(D B8 41 N8| N2 01010101
08656 (D B 42 [AZ (08|02 01010110
a7(57|0 B8 421|S2 (P B[P 2 01010111
088|580 B 8 MVX (08| 02 01011000
089(59 (D 8 8 1 RB|R?2 01011001

090| S5A B 82 [ED ' ' 01011010 '
0| se B 8 21|ITC |$ s 01011011 s
92| sC 8 84 |MvC - 01011100
093|sD| B8 84 1[cCLC [) ) 01011101 )
094 | 5E 8 842 | ALC |. : 01011110 :
095 | SF 8 g4a21|sLc |~ ~ 1011111 =

If both tier 1 and tier 2 columns are being used, the tier 3
punches are added together as shown in the table st the end
of this chart.
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CODE CONVERSION CHART (continued)

Dec |Hex|Card Code | Mnem PL" EBCDIC |Symbo!
Vel |Vat [DCBAB421 TIT3 1273

096 | 60 a - - 01100000 -
097] 61 A / ! 01100001 !
maf62(0 A 2 s8|s2 01100010
09[63(D A 2 Te|T2 01100011
100(64|D A4 [2az |uB|u2 01100100
101(65|0 A 41 ve|v2 01100101
102|66|D A 42 [AZ |w8|w?2 01100110
102|67|D A 42152z |x8|x2 01100111
10468 (D AB Mux |y 8|vy2 01101000
105/69|D A8 1 28|22 01101001

106| 6A|D B8a ED [} 8] }2 01101010

107| 68 A8 29[ )TC |, ) 01101011

108 | 6C AB4 [ MvC | % % 01101100 %
109 | 60 AB4 1| cCLC |- - 01101101 -
11C| 6E A842 | ALC | > > 0t101110 >
111 6F AB421|SLC | ’ 01101111 >
112/70,D A sns |o8fo2 01110000
1mafr7n|o Lo |18[12 01110001

114| 72| D 2 28[22 01110C10
11513 D 2 38[32 01110011

116] 74| D 4 |sT |aBg|a2 01110100
17|75 D a|c 58|52 01110101
11826 0O 42 | A 68|62 01110110

19| 77|0 421 18(72 01110111
120(78|D 8 1BN |8 8| 8 2 01111000
127|790 8 1| TBF (98|92 01111001

122] 74 B2 |SBN |. 01111010

123[ IR 8 21| S8F | & = 01111011 &
124| 9C 84 [MvI |@ |@ 01111100 ®
125|710 sarfcL |- : 01111101 :
126 | 7€ 842 = - 01111110 -
V27| 7F 8421 o111t

128] 80 | OC @ 3 10000000
129|181 cea 1 AadfAl 10000001
130(82| cBA 2 B4|B1 10000010
13183 cBa 21 cajct 10000011
132|84| cBA 4 |zaZ [D4|D1 10000100
13385 | cBA 41 EalE 10000101
124|86 | cBA 42 |AZ [F 4| F 1 10000110
135|872 | cBa 42)|SZ (G4 |G 10000111
136[88| cBas MVX [H 4| H) 10001000
137|89| c8as 1 4]y 10001001
138(8A[DCBAB 2 (ED [c @] ¢ 2 10001010

139| 88 [DCBAB 21| ITC e|. 3 10001011

140( BC [ DCBABY Mve |[<e@| <13 10001100
141(8D|DCBABA 1| CLC [ @1 3 10001101

142 8€ |DCBAB4A2 | ALC [+ @+ 2 10001110

143| 8F [DCBABA2Y [SLC [+ @] 1 3 10001111

" If both tler 1 and tier 2 columna sre being used, the tier 3

punches are sdded togethar as shown In tha table st the end
of this chart,
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CODE CONVERSION CHART {continued)

O (Hex | Card Code | Mnem 1Lt EBCDIC |Symbol
Val [vel | DCBAB4A2Y TIT3 1213

1a4| 90| cema ) aly 10010000
145(91 | c8 1 1 4flan 10010001
1a8(92| cB 2 Kad|lk 10010010
14793 cs8 20 L4|L 10010011
148 | 94 c8 4 ZAZ M4 | M1 10010100
149(95| cB 41 Na|ND 10010101
150(96 | co 42 [az (04|01 10010110
151197 ca a21(s2 [P 4P 10010111
15298 | ca 8 Mvx |oa|os 10011000
153|199 ce 8 4l 10011001
154|safoce 8 2 [ED |' @ 3 10011010
155 |98 [Dce 8 21|17 |§s @|s 2 10011011
156 |9C |DCB 84 |MvC |- @+ 2 10011100
157 (9D |DCB 84 t|cLe |1 @) 3 10011101
158 [OE |DCB 842 [aLC |: ®]: 2 10011110
159 |9F |DCB 8421 |SLC [N @7 3 10011111
160 | A0 |DCB ~e|-2 10100000
160 |[a1|DC A 1 s @fr 3 10100001
162 (a2 C A 2 sdafsn 10100010
183 (A2 C A 2N T4]T Y 10100011
164 |A4| C A 4 2AZ2 |[U4 (U1 10100100
165 |AS| C A 41 vda v 10100101
166 |AB | C A 42 AZ w4 | wi 10100110
167 |A7| C A 421 |S2 X 4 x1 10100111
168 |AB| C A8 MVX |Y 4| VY1 10101000
169 [Ag| C 48 24|z 10101001
170 [AA|DC AB 2 [EO (& @| &3 10101010
171 |AB|DC AB 21 [1TC ef, 3 10101011
172|ac|oc aBs [mvc [x @ %3 10101100
173|ADjOC 484 1 |cLC |-@| -2 10101101
174 |AE|DC aB42 [ALC [>@|>3 10101110
175 [aF|OC ABa21 |sLe |2 @2 2 10101111
178 (BO| C A SNS |0 4|01 10110000
177 (81| ¢ 1{uo |y a1 10110001
178 (82| ¢ 2 24|21 10110010
179 (83| € 21 1431 10110011
180 | B4 c 4 ST 4 4141 10110100
Bi[BS] ¢ 4L 54|51 10110101
182 [B6 | C 42 A 64|61 10110110
183 |B? c 42 74|71 10110111
B4 e8| Cc 8 T8N (8 4|8 1 10111000
1as|go| c 8 t|ver |9 49 10111001
186 |BA[DC 82 [SBN | @] 3 10111010
187 |[8B[DC B 21|SBF |#@| =3 10111011
188 [ac|oc 84 |mvi |eele3 10111100
189 |BD |DC 84 1 |cCLI ®| 3 [10111108
190 |8E [Dc 842 -@|-13 10111110
191 |8F [DC 8421 el a3 10113144

11 both tier t and tier 2 columns are baing used, the tier 3

punches sre sdded togethar as thown in tha table st the end
of this chart
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CODE CONVERSION CHART (continued)

Dec| Hax| Card Coda | Mne: 1PL" EBCDIC | Symbot|
val | val| DCBAB42Y TIT3 1273

192| co| o 8C ] 2 11000000

193] Ct BA 1| TIO |A A 11000001 A
194/ C2| 8A 2 |LA |8 ] 11000010 8
195 c3|  Ba 2y [ [ 110000114 c
196 Ca BA 4 D D 11000100 ]
197/ €5 BA 41 E E 11000101 €
198| C6| BA 42 F F 11000110 F
199 c7| BA 421 G G 11000111 G
200| c8| A8 H H 11001000 “
201| cal BAB 4 ' ' 11001001 )
202| ca|D BAB 2 ¢al¢2 11001010

203 cB|O BAS 23 8 2 11001011

204| CC|D BAB4 <g|<2 11001100

205 CD|D BA84 1 ¢ 8|2 11001101

206| CE|D BA842 e 8|2 11001110

207| CF| 0 BAB421 18| 2 11001111

208| 00| BA 8c |} } 11010000 | )
09|01 8 V1o |4 J 11010001 1
n0(02| B8 2 [LA |K x 11010010 K
211|031 8 2t L L 11010011 L
212( 04| B 4 Mo m 11010100 | M
213|058 B8 4 ~ N 11010101 N
214|06| 8 42 a |o 11010110 | ©
215|071 8 421 P P 11010134 [
16|08 B 8 a |oa 11011000 Q
21|03 B8 4 R R 11011001 [
218|0A(D B 8 2 8l 2 11011010
219|0B(D B 8 24 s$8(s? 11011011
220|DC(D B 84 8 2 11011100
221|DD(D B 84 y 8y 2 1011101

222 |DE(D B 842 L 11011110

222 | DF (D B 8421 8| 12 11011111

224 (€0|D 8 8C |-8|-2 11100000
225(€v|0 A 1|TIO |1 8|/ 2 11100001

226 [€2 A 2 |La |5 s 11100010 s
227 (€3 A 21 T T 11100011 T
228 €4 A4 u |u 11100100 u
229 (€S Aad v v 11100101 v
230 (€6 A 42 wo|w 11100110 [ w
231 |E7 A a2t X X 11100111 X
232 |£8 A8 Y Y 11101000 Y
233 |E9 A8 z z 11101001 z
234 |[EA|D AB 2 a8|82 $1101010

235 |EB|D  AB 2V 8 2 11101011

238 |[EC|D AB4 %8 |%2 11101100

237 |ED|O  AB4 4 8 |_—2 11101101

238 |EE (D  AB42 >8(>2 11101110

239 |EF |D  AB421 yal2 2 [RRTIREY]

“ I both tier 1 and tier 2 columns are baing used, the tier 3
punches swo asdded togather ss shown in the tsble st the end

of this chart.
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CODE CONVERSION CHART (continued)

Dec Hex| Card Code | Mnem IPL" EBCDIC |Symboi
Vsl |Vai| DCBAB421 TIT3 T2T3

240 |FO A HPL |0 o 11110000 0o
241 | F1 1 |APL |1 1 11110004 1
242 |F2 2 |JC 2 2 11110010 2
243 |F3 21 |S10 3 3 11110011 3
244 |F4 4 4 4 11110100 4
245 | FS 4.1 5 5 1111010V 5
246 (F6 42 6 6 11110110 8
247 |F? 4 7 7 1110111 7
248 (F8 B 8 11111000 8
249 (F9 8 1 9 11111001 k]
250 |FA (D 82 al: 2 11111010

251 (FB |D a2 #8(®2 11111011

252 |FC D 84 @8 |@2 11111100

253 |FO|D 84 1 8" 2 11111104

254 |FE (D 842 =8 |= 2 11111110

255 (FF |D B4 8|2 RRRRNRE}

¢ If both tier 1 and tier 2 columns are being used, the ter 3
punches are added together as shown in the table at 1he end
of this chart.

*Tier 3 character sddition tsble

Tier 3 cord bits

[ 4————————— requirad by 10/ ——.
2 character
1 2 3
(142 bits)
4 5 6 7
(441 bits) 14+2 bits! (4+2+41 bits)
Tier 3 card bits
required by tier 8 9 . ¥
1 cheracter (841 birs) (842 bits) | (8+2+1 bits)
@ - "
14+8 bits) (8+4+41 bits) | (B+4+2 bits) [(B+442+1 birs)
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5424 MFCU TYPEWHEEL PATTERN

Position | Char Hex | BCD ‘ Position Charl Hex BCD
1 _ This Cshotg not 23 B i P s
2 1 F1_| 1 34 | J D1 B 1
3 |2 F2 |2 35 | K D2 B 2
4 |3 F3 [ 21 36 | L D3 8 21
5 |4 F4 | 4 37 |[M [ o4 B 4
6 |s FS |41 38 | N DS B4 1
7 |6 F6_ | 42 39 |0 D6 B 42
8 |7 F7_| 421 40 | P D? B 421
9 [8 F8 |8 a1 [ a D8 8 8
10 |9 F9 [81 42 | R D3 B8 1
B 7A |82 43| | 5A B 82
[FIRE] 78 |8 21 M4 s 58 B 8 21
13 [@ [7c |84 a5 | - 5C B 84
14 [ 70 [ 84 1 46 |1 5D B 84 1
15 | = 7€ | 842 47 | 5E B 842
16 |- 7F | 8421 48 | [ 5F B 8421
7 |e FO | A 49 | ) DO BA
18 |/ 61 | A1 50 | A | C1 BA 1
19 |s E2 | A2 51 | B c2 BA 2
20 [T E3 [A 21 52 | C c3 BA 21
21 | U E4 | A4 53 | D |ca BA 4
22 |v E5 [A 4 54 | E c5 BA 4 1
23 |w_ [E6 [ A a2 55 | F C6 BA 42
24 [ X E7 | A 421 56 |G | C BA 421
25 |v E8 [ A8 57 |H | c8 BAS
26 |2z E9 | A8 1 58 || [ BA8 1
27 |a 50 | A8 2 59 | ¢ 4A BA8 2
28 |, 6B | A8 21 60 | . 48 BA8 21
29 [% [6C [ As4 61 [ < ac BA84
30 |- 60 | A84 1 62 | ( 40 BAB4 1
31 [ > [6E | Asa2 63 | + 4E BAB42
32 |2 6F | A8421 64 | | 4F BA8421
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65203 CHAIN PATTERN

Hex BCD CODE
Char-  Chain  Chain
acter Character Position| B A 8 4 2
F1 1 1
F2 2 2 2
F3 3 3 2
F4 4 4 4
F5 5 5 4
F6 6 6 4 2
F7 7 7 4 2
F8 8 8 8
F9 9 9 8
FO 0 10 8 2
bl:] # " 8 2
7c @ 12 8 4
61 / 13 A
E2 S 14 A 2
E3 i J 15 A 2
E4 u 16 A 4
ES Y 17 A 4
E6 w 18 A 4 2
E7 X 19 A 4 2
E8 Y 20 A 8
E9 4 21 A 8
50 £ 22 A8 2
68 1 23 A 8 2
6C % 24 A 8 4
D1 J 25 B
D2 K 26 B 2
D3 L 27 B 2
D4 M 28 B 4
D5 N 29 B 4
D6 o 20 B 4 2
D7 P 31 B 4 2
08 Q 32 B 8
D9 R 33 B 8
60 - 34 B 8 2
58 $ 35 8 2
5C s 36 B 8 4
c1 A 37 B A
c2 B 38 B A 2
c3 c 33 B A 2
c4 D 40 B A 4
cs E 41 B A 4
cé F 42 B A 4 2
c7 G 43 B A 4 2
ca H 44 B A 8
c9 1 45 B A 8
4E + 46 B A 8 2
48 47 B A 8 2
70 ! 48 8 4

LC ARRAY
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CPU BASIC TIMINGS

! 1520

Maching Cycle Y x—
Cloeh ] 1 2 a 4 s [ ] 7 ; H o\

I ADOR I wSC I COMPUTE ! ADDA LDMBDl ADDR HI MOD ‘

Losd SAR / \ /_\
AW Select /T\ [ ow o\

g0 —

Dats from Sior

Store Puise H \

A 'S EE—
LSR Bus Garing Xmm-my—rnr—)(:;‘ T\
s e n N N
oo P A B o
SR D I O G T
asoh 8o N & N\ A

Binary Subirect

e B X ) I

ALY Cutput X x X X
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CPU CYCLE PATTERNS

X-Y-Z X-Y-Z
Op? Dirmch Op) Indirect F Type

Ty |——

Go To Nexi1 Instruction
Go Yo Next Instuction

EY
Go To Next Insvuction

IL.

Z Tvpe

X Type Y Tvpe
Op2 Oirect Op2 Indk,

IX,

Reginter
Blank

E-A
Ellminate

*  Can ba performad betwesn sny of the 11 apove cycles



CPU CYCLES

10p

[o]
IR

X1

1H1

1.1

1X2

IH2

L2

EA

EB

Op code moved from storage to Op code
register

Q code moved from storage to Q register
Third instruction cycle when instruction
uses no addresses

Establishes first operand address in BAR when
first operand is indirectly addressed
Establishes high order byte of first operand
in the high order byte of BAR when first
operand is directly addressed

Establishes low order byte of first operand
in the low order byte of BAR when first
operand is directly addressed

Establishes second operand address in the
AAR when the second operand is indirectly
addressed

Establishes the high order byte of second
operand in the AAR when the second
operand is directly addressed

Establishes the low order byte of second
operand in the AAR when the second
operand is directly addressad

Moves a byte of the second operand from
storage, operates on it and returns it to
storage

Moves a byte of the first operand from storage,
operates on it and returns it to storage
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INSTRUCTION CYCLE PATTERNS

@ | o ox x % x % M oM M oM M M K M M X X X N X K X X X X X X X X K X X KX KX KK N NX XM KNKMXNKNXNXKNXN XXXNK

< M oM M X K K K M NN X X oM oM oM X M M oM X oM oM M X X K X X X X oM oM oM O M oMM MK X ox ox m

o~

=) M oM oM X X NN N X X oM OM oM X M M OX X X

~

X ® oM oM M O X oW K KK oM OX X X X M X M OX

o~

x XX M oK K X XK K K X X X X XXX XXX x X K X

oMok ok o ox oM K M X X X M ON X X K K K XM MR OX XK KKK KKK KKK KKK KX

Hltxulxx:::: X oM oM M M oM X MK M OX MM MON KKK KN X M oM oM oM oM X X X X KX

-

> X X X oK oM M OX X XX X NKX

«

a oM X X KK KK XX XX K KKK KK KK X oW ox M oM X X M MK X oM M M X X M KK KM MoM oM X N X X K X X I

w KoM X X oM oM K M OX X XX oM M O X X XK W X HKoOM X OX oM oM X M oM M oM X MM M MM W M M oo X X M OX X X M X ® oM oM X

mz X Yooy N x Quug N X Yooy ZuZus~ N x Coug N x|
Ny20P2352 dNNZ2ORZ2 D aNn2ZOR202 e @ © 23 ann20P233 Ny 2

5| NE¥P30E5333 NeWs0ES03a N<BEOEZ0Ia 295 <PBEE3II I¥n3893323 S¥u3

a

§| 38583888y xereiovduwr IRREIRRRANYS RAIS88RIRNS ISSITLYS I8GS




INSTRUCTION CYCLE PATTERNS (continued)

@ ® X X X X X * % oM X X X X x X X X O oM oM oM oM o® oM X X X oM oM oM oM X oMK oM M X H oM X X X X X M MK xOH XX M OX K

< M OX X X M X R B B B 3 x x Hox oM oN oM oM oM M X W XX X N X X X X N X KKI‘!HH

- .

- X X K X X X X X X X

N

z X X X X X X X X ® X

™~

x oM X M ON X X M N X X XK XX X X X X % oM N X X X M OX X ox X K XXX

T

T

X | %R oM oMX X RN OK KK XX xox xom ok omo®o® oK KN KK XK KKK KK KKK XKKKKKKKKKX  KKKKX KX

[3

Q L XXNXXXENX xx X X X X XK X X X X X X X % X M X X M X X X X ox M oM oW OX M K K M X oK oK oK oKX X

S| %xmoxoxxox xomomoxoxomomox %X WMo KKK NK KKK XK KKKKKKNK KKK KKXKXKXNX KKK KXK XX

§|op8839 Ynun30888 9y %o, 282533 Yun3opP9YY9 ¥nn3oef9Y9Y8 Yundosd
= © o el o -

3| wS3F0<® N<wZFwt IO 35 FOLo«rPRB3C NdNHFLEZOTa N<BILEZ0Im N<«UWEZwES
= Y@k & mU

82283 %Y% IBoRI2LY ¥ RrrepeeIggl IRCBIBECBE IBSRIGEERS AAAAAAA_
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INSTRUCTION CYCLE PATTERNS (continued)

Op

Mnem

On

Hy

L

X

2

H

2

AQ
AE|
AF|

BO
B1
B4
BS
86
88
B9
BA
88
ac

BO

co
c1
c2

DO|
D1
D2

EOQ
E1
E2

FO
F1
F2

F3

CLC
ALC
SLC

SNS
LIO
ST

L

A
TB8M
TBF
SBN
SBF
MVI
cLl

BC
TIO
LA

BC
TIO
LA

BC
TIO
LA

HPL
APL
JC
SI0

X X X X X X X X X X X x

xX x

x

xX X X x

x x X X X X X XM 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

b ¢

MOX X X X X X X X X X
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INSTRUCTION FORMATS

zpulisdg [ | pled _ 3 [ woodo ]
(sa1Ag omy) (59148 oM}
_ g [ i u“i..ao _ 1 _ apo3 d0 _
_ F4 uepq,.un_D — _.n g y apoj dg

paxapu| Ku _ ‘a _

i _ apog dg

193110 _’ m.i.uno 4 o _ apa3 ag _
1a ] ucidaEs eleg
a 2 ¥ D dwnr
za 0 uonIpuo) youesg
1a o] ssuppYy saisifay
1a s EL"
1a 5 alepaww)|
. _ — apo) dQ
spnuap) e
uonuIpuo) dixg
Ui I2eds
uonIung
TSUPPY 3AIQ
puewwo) o ap0) do

|

$SPPY Z A4g 9

$$21pPY I B1AB §

Sappy Z AAG S

SSIPPY 2 AAE v

SuPPY | NAd p

SRPPY | A E

puewwo] NAG L
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STANDARD INSTRUCTION SET

ZyX AQ poxepu) ZdQ ‘Zyx AQ paxapul LdQ 290 190 v
LUX AQ paxepui 24Q ‘Zy X AQ paxepul LIQ [ 290 [1do 6
13011p 24O "ZUX Aq pexepul | dQ | 290 190 []
ZYX AQ paxapur 240 'L X AQ paxapul 1O [ zdo [wdo 9
LYX AQ pexaput 290 'LYX Aq Pexepu! | dQ | %do [ido S
133.1p 240 “LuX Aq paxsgu! |00 z90 190 v
ZuX AQq paxepul 2dQ "LRUIP 140 [4le] 199 [4
1YX AQ PIxapul ZdQ ‘101p 1dQ 290 190 L
1341p zdQ ‘wenp 1d0 [ zd0 1do 0

0120243 (€H60[ 15019NG . 1 s

L0 30Iryd |€3(60) PPY hl v

S0y (€180] 3100007 1 o R ie]

$I0100284D RAOK hl IAN

LA1IRINYD 152} PUR LIESY| Y9 l

up3 Y a3

134150,843 X9y 8AOKY XAW

1FW(36p PIUOZ 1MIGNS N.__J 2s

WWI36p peuo2 ppy N._—J 2v uonanisy)
Peus? pPe pud 0107 N._ .J 2v2 TAPPY O ]|
UeUILOY tpuvriedQ O | 90 | |[wauw
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STANDARD INSTRUCTION SET (continued)

0/1 ung lonuep [NiW[wa | €34 ais
puinf 0 ta1Aq
UOIPUOI uo dwnp JO RQUINN ‘pua) zd ar
388 wasBoid asurapy NN [NW[va] 14 4y uoaNAsy|
1948 weiBo.d 1jBH wun — sual | 04 TdH puBwwWwo)
4 g
ZHX Aq paxaput | dQ [va0
LUX Ag paxapur | dO |+ do
waup 1 Ao [ eev 1 dg
Lyx-L 38
sSasppe pro) ZUX-9 g vl {Yaueug)
YouRKg pug O/ 1831 oL uonINsy|
GORIPUGD U Yautig 08 | ssappy aug
ZHX Aq paxspul 140 1do |
LHX AQ pexapul |80 1do |
1 140 [ epvido |
#101paww 182160 a1edwo) T, 12
aepaww jgnbo) arop 4 IAW
HO s1q 135 ASTN 488
uo suq lag by | NES
410 51q 1591 s EL:TR
U0 RIq 18] yER NE1
amsibes 01 ppYy Gay v | (yaueig-uop)
318163, pROT Bay T US|
sesiBas asoig Bay 15 s5awppy 3UQ
0/1 pea NWva on
0/ mueg N/ VO SNS

|

a1



INSTRUCTION FORMAT REFERENCE

oP MNEMONIC TYPE
04 ZAZ

06 AZ 2 ADDRESS—>|
0?7 sz r-

08 MV X Direct

0A ED | oP [ QT Operand 1 IT)perand2
0B ITC |

oC MVC  |e 6 bytes >
oD CcLC

OE ALC

OF SLC

14 ZAZ

16 AZ 2 ADDR

1?7 S2 I‘_ _.I
18 MV X Direct |Indexed
1A ED rOP ] F'Operand 1 | D2 |
1B ITC

1C MVC L——S bytes—,-l
iD CLC

1E ALC XR1
1F SLC

24 2A2

26 AZ ld—? ADDR——I
27 Sz

28 MV X Direct Indexed.
2A ED OP | a[operand 1 | D2 |
2B ITC

2C MvC L_S bytes—.-l
2D CcLC

2E ALC XR2
2F stc
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INSTRUCTION FORMAT REFERENCE (continued)

OP MNEMONIC TYPE
30 SNS

31 LIO 1 ADDRESS
34 ST | |

35 L Direct

36 A [ op | a]operand 1]

38 TBN

39 TBF L—d bytes—b-l

3A SBN

3B SBF

3C MV1

3D CLI

44 ZAZ

46 AZ 2 ADDRESS
47 SZ F “]
48 MV X

4A ED [ op [ a[pt | Operand2 |
4B ITC l |
e MVC e 5 bytes =
4D CLC

4E ALC XR1

4F SLC

54 ZAZ

56 AZ 2 ADDRESS

57 sz

58 MV X Indexed

BA Ep [ of [ o | o1 p2}

5B ITC

5C MvC L—4byles—>l

5D CLC

5E ALC XR1 XR1

S5F SLC
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INSTRUCTION FORMAT REFERENCE (continued)

oP MNEMONIC TYPE
64 ZAZ

66 AZ 2 ADDRESS

67 sz >
68 MVX

6A eo [op[a | b1 | o02]
6B ITC

6C MVC L— 4 bytes —.l
6D cLC

6E ALC XR1 XR2

6F SLC

70 SNS

71 LIO 1 ADDRESS

74 ST

75 L

76 A lor]a | o1 |

78 TBN

79 TBF |<—3 bytes —Dl

7A SBN

78 SBF

7C MVI XR1

7D cLI

84 ZAZ

86 AZ [42 ADDRESS—»I
87 sz

88 MV X {ndexed Direct

8A eEp [op [ a ] D1 [Operand2 |
88 iTc | |
8C MVC ¢ 5 bytes >
8D cLc

8E ALC XR2

8F SLC




INSTRUCTION FORMAT REFERENCE (continued)

oP MNEMONIC TYPE
94 2A2

96 AZ 2 ADDRESS
97 sz l‘ -’l
98 MV X Indexed

9A ED [op [ a ] o1 | D2 |
98 ITC | _ |
ac MVC = 4 bytes

9D CLC S
9E ALC XR2 XR1
9F SLC

A4 ZAZ

A6 AZ 2 ADDRESS
A7 s2 " _-I
A8 MV X Indexed

AA ED [op ] @] o1 | D2 |
AB ITC

AC MVC L—4 byte54>l
AD cLC

AE ALC XR2 XR2
AF SLC

80 SNS

81 LIO 1 ADDRESS

84 ST

B5 L Indexed

B6 A lor | a | D1

B8 TBN

B9 TDF L—B bytes——l

BA SBN

B8 SBF

BC MV XR2

BD cLI
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INSTRUCTION FORMAT REFERENCE (continued)

op MNEMONIC TYPE
Cco BC Direct

c1 TIO [ OP [ Q | Address |

C2 LA Ft——4 bytes =————p|

DO BC

D1 TIo [oP]Ja ] b2 ] +xR1
D2 LA |3 by tes ————ap

EO BC

E1 Tio [op [a | D2 +XR2
E2 LA == 3 by tes =———-{

FO HPL

F1 APL

F2 Jc o [a | R

F3 SI0 =3 by tesm——p]

LOAD & STORE REGISTER Q CODES

Q Operand 1
/ 0123 4567

01 = 0000 0001 XR1
02 = 0000 0010 XR2
04 = 0000 0100 PSR
08 = 0000 1000 ARR
10 = 0001 0000 1AR
20 = 0010 0000 P1-tAR
40 = 0100 0000 P2 - 1AR
80 = 1000 0000 IAR -0
CO = 1100 0000 1AR -1
A0 = 1010 0000 AR - 2
90 = 1001 0000 IAR -3
88 = 1000 1000 = I|AR-4
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HALT IDENTIFIERS

} |
[ Fo | TENS [ LNITS I
Hau Character
~ Value  Displayed s = s
[ I
Blank * | :f
) /] .| O
Ouote | _,
I /
%) | ‘ 63 l'_." N
(] 1 —I 68 ,I'I
I
i
\ Jl_; | 58 ;‘ ;
— — _:
‘ocm.n — 6c L_ :
Il | 171
s B! 1~ 1 — & f_f_
I— S
3 __;—“ 7€ ,,-: |
. — ; -
3 | _f_ ) | _‘_!
57 —-..."' 7 ;—; |
5 5

EXAMPLE:
‘/ /‘ "/ /l Fo | ic | 83—|
DISPLAYS
E] a ‘f: ||‘
| F ) Es
Note: Not the same as 5475 keyboard

Bit 1 CION] indicators - See 5475 LIO.




CONDITION REGISTER SETTINGS

Binary Value 8|a 2 |1 8 4 2 ! !
Bits o1 2 |3 4 5 K
i
Test
Meaning *BO| False “'Do| HI LO ‘ EQ
DECIMAL
ADD Decimal - - verflow > zero| < zero rero
SUB Decimal - |- overflow > zero| < 2810 zero
2ERO & ADD - - > zero| < rer0 zero
LOGICAL
No
ADD Logical lovertlow — ~ Carry | Carry rero
5U8 Logical - - - 1>2 1<2 810
COMPARE - —_ - 1>2 1<2 EQ
cLl 1>1 1<l 1=
ED)T {second operand} - - - > 20r0| < 7€10 rero
Test Bits ON — |Note t| - - - -
Test Bits OFF - |Note2| - - -
BRANCH ON
CONDITION X - Bme 3 - L - - -
4 L

When ONE, branch if any of 1he 1asted bits are ON
Whan ZERO, branch when all 1he tested bits are OFF

*B0 = Binary overllow
*00 = Decimal overfiow

1. Selected bits are not a3l one.
2. Selected bits are not all zero
3. Turn off if tested.



LOCAL STORE REGISTERS
BASE SYSTEM

HIGH Low LSR
Acronym
Program level 1 instruction address register P1-1AR
Progrsm level 1 address recall register P1-ARR
Operand 2 address ragister AAR
Spare
Progrem level 1 index register 1 P1-XR1
Length count recall register | Condition recall register| | P1-PSR
Operand 1 address register BAR
MFCU print deta addrass register MPTAR
Progream level 1 index registar 2 P1-XR2
Line printer data address register LPDAR
Line printar imspge address registar LPIAR
MFCU punch data address register MPCAR
MFCU read address register MRDAR
Langth count registers [ Data racail register LCR DRR
Interrupt level 1 instruction address register IAR-1
Interrupt level 1 addrass recall register ARR-1
FEATURE 1
HIGH LOW LSR
Acronym
Program level 2 instruction address register P2-IAR
Program level 2 address recall register P2-ARR
Bi-sync comm adapter address register BSCAR
Serial 1/O channel address register SIAR
Program level 2 status register P2-PSR
Interrupt level 4 instruction address register 1AR-4
Interrupt level 4 address recall register ARR-4
Disk file control address register DFCR
Program level 2 index register 2 P2-XR2
Spare Spare
Interrupt level 2 instruction address register 1AR-2
[ Interrupt level 2 address recall register ARR-2
Disk file data address register DFDR
Program level 2 index register 1 P2-XR1
Interrupt level 0, instruction address register 1AR-0
Interrupt level O address recall register ARR-0
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CPU PRIORITY ASSIGNMENTS

153ybiy 01 158m0f wouy 51 AlIOLy,

IM/PY a1 000010000 € L 9 (274
paubisseuny 000100000 v L 9 61
Jalulig £0Z5 00L000000 S L 9 8L
201S 010000000 9 L 9 A
paubiisseun L00000000O L L 9 9l
v2s8 0000100 L € S 4 St
434-PY NI4AW 000100014 L v S v vl
pauBisseun 00100001 S S v €4
paubisseun 01000001 L 9 S v z
paubisseun L000O0ODO 1 I L S v 1
sAS wowsny 000010101 € € z oL
Ud NJ4W 000LOOLOL v € z 6
paubisseun 00L0001LO1L S € z 8
paubissaun oLo0000LOL 9 € z L
paubissaun 100000101 L € z 9
paubisseun 000011001 € 3 (o] S
paubisseun) 000101001 v 1 (4] v
paubisseun 001001001 S 3 0 €
pauBisseun 0L0001001 9 1 0 z
338G 3yt L0000100 L L L 0 1

331A3Q L9SPECZLILOd au g 33013  wwly e

Wwawubissy Aoty 1s3nbay Ndd *3013 NdI JAoug

swawubrsy Alioug 1sanbey (ee1S 81349
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1/0 CHANNEL CONDITION A AND B

|ewJou se anuiuo) 0 0 ALIHYd 084 L234¥H0D $3jdA)
o/nn
uo 16l 323y3 0gQ (auueyd ‘8-3 011
Ui1m dols §0aYyd J0S$9044 l I All¥Vvd 080 LO3HHOINI ‘¥-10IS
SS3IPPE 3A1103443 0) youeug 0 § 18N UOIIpUO) | Nsu|
dY 1o
Asul (Biluanbas 1xau 01 Pasaosy 1 0 19 Jou uoipuol|  QI1
o -
bes d 30
nsu jeinuan| 1X3u 0] p29dold L 0 Jisu| 1daday Onw_m”hn_ By W ,aAu
onannsu) A 1su) 13l 0 35
uonannsul 0/] Anay o |t 19| OIS nanieg| Med| = °
131su1 [BNUEND3S 1X3U 0} P33J0LY l 4] uonanisu] SNS -o%_ugww M
uo b1} 323Yd presutl 3IAQ D w.
Ytim dols 39942 105530014 0 a 1931100 10U AAG D
U0 14BI) %3342 08 Q (Buueyd
Y3im dois $393Yd J0sSa20.g l l Allued 0gQ 13a1100u]
:] v
NOILIV3IY NdD uonipuo)d Q/I NOILIQNOD ANJWHIVLLY O/I
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TEST 1/O AND BRANCH (TI0) INSTRUCTION FORMATS

On 0 Code Contral
Code Code
DA | M N
78 11213 1518
cl | Dheect sdaresiing — Operand 1 7 bytes
Ty T = frand T+ Thts -
El 11
1
[]
1 Secondary A
| [Fesdroireadyoreror |
5424 | 001 | Read leed buty (condition 1] |
MFCU il _Punch data husy [condtian 3}
il “Condition 1 or 2
.| Printdams busy lcondiniond)
Condition 1 or 4
110 | Condition 2 or 4
m Condition 1, 2 or 4
wxxx  wxxx | Branch 1o address il condition met
Op codes 01 and E1 are indexed 1
= AL I — Device address printer _(E] ]
10 Laft carri
|11 ight carviage
000 | Not ready ]
5203 001 Trwalid
Printer 010 Print bufher busy
. [
100 _  [Corisgebwsy ]
101 rvalid ==
119 Printer buty
1m irvwalid
ENEN  ENEN Branch to addrew if condition met
o gmm and E1 are indexed
B4 [ooor 2 e sodrews kevboard (1)
wa [ Tent 1100 13 mwalsct and will result i imealia
5478 | | Qbyte processor check
Device sddeess digh drvg |
| 1oty | s  Device sddress disk drive 2 1B] _
1
5444
Diske 010
100
* , Disk dirrwe selected - Refer ro status byte
) winx_ wawx | Branch to address if condition is mat_
Dwvice sddrey DPF F (0] i Shid
0 " Must be rero 2 i
DPF Ox Program level 1
Tun Program level F]
f Cancal program level Tests setting of
ol Load program level from | DPF switeh
o MFCU
wi0 Load from consale 1/0

Wex swak | Branch 1o sddress «f condstion s met
* Op codes D1 and E1 are indexed

3 Mote: All piher N codes invalid



TEST I/O AND BRANCH (TI0) INSTRUCTION FORMATS
(continued)

Contiol Codls

Direct Aodressing — Operand | = J by
I Tndexed by XH-T— Dparand 1= T byte

indexed by 5A-2 — Operand | « 1 byte

. | Whust be zero T

| Testfor SIOC notresdy
Test for SIOC busy
Note: All ather N codes svalsd
anny  wukm | Branch 1o address o condinon i met
01 and E1 are indexed
Device address

Wl | et

| Bsca o intarrupt

Branch 1o addres of condition iv met
i 4 DVand EY areindexed

0101 | Oevice address 1847 (5}

(el I . __| Mutbereo = ]

000 Tawt los 1447 not resdy

1442 010 Toul lor 1447 buty

Nate Al other N codes imeald

wuwn  wEaw | Besnch 1o address of condition 4 met

D1 and £V are indexed




LOAD 1/0 (LIO) INSTRUCTION FORMATS

L Direct adaressng - Opasand 1 = 2 byies

Oe 0 Code Operand |
Code o
L DA | M| N
78 111z 13
[ 3 -
il
[1]

Iﬂdndg!lll-gwlﬁlm
Incewed by XR-3 — rana 1 = 1 byl
e

san O Disgnontic made
MFCU 100 MFCU pramt o regetter
(o1 | | MIFCU read aodress ieguater
1o WMFCU ety
Note: Al othar N codes wwaha
190 s = e 1] ——
saad [TOTH | i S
Otk Lo Wibil not uwd
o1 5
[100 OFDR S
110 DFCR
3 m-mmu%m
0001
[0 6] [ WeaWmemberes |
5476 J i A Data 41 cosand Data ot operand |
Waylar 2! J’t !. f“' Agdress | Adaren
. — T lot 234887 0132314887
s{ o_; ’;., e Prog Prog
~ W ; :
1j2]3]a]sfs]z]O 8 1ojvefiz[13ira] 1D

findcator | Indicator 3




LOAD 1/0 (LIO) INSTRUCTION FORMATS (continued)

Operand |

0 Coge

n &
$10C d longth count fegerier
[wo | Load 510 data sddress raginter
o Load data transfer register
N 1 [™ow il othe N codes invaid.
km! wrice cdrens printer L] e
5471 Select printer must e ekl P38 Can be
Prinser i = L bwal 0 ewalia O B TR & WD B
Key: oo Losd EBCDIC in length (direct aod-riued,
| characie® 10 be o sngened] The charscter

10 be prnted » loated from
the furst operana sodres 1.
Adl pihar N codes swalid —

—

E
il

BSCA | ',';: —
I — AT S —
| s = Note. Al other N codes wwabd |
1 b evice podiess T4AZ (81
[] i - o |
1442 - E R
I T

- ="
Losd 1442 DAR R
Naite All ather N comes imvala j




START 1/0 (S10) INSTRUCTION FORMATS

Op Q Code Control
Code Code

DA M| N
lo 7le 1pi2ha 1sie 23

F3

1110

Dewice address printer (E)

Left carringa s used (single feod carringe)

O_
[

Right carrisge is used

Spaca only

001

invalid

010

Print followsd by $pacing

on

Invalid

Skip only

101

Invahd

5203 110

Print followed by skip

Printer m

Trvald

No 1pace A numbar greater than 3 is
One space not permitted and will result
Double spece | in @ $pace zer operation.
Triple tpace
Skip 10 ling 1 A numiber greater than /00FO/
Skip 1o line 2 'ﬂv’mhm 8 carriage run-

! ) away. 112 lines are the
Skip 1o ling 110 | maximum fength of & form
Skip to Hine 112 | 8 lines per inch).

1mn

Device Address MECU_(F)
Primary card path is used

Secondary cerd path is used

Feed

001

Read

010

Punch feed

011

Punch rasd

100

Print fesd

101

110

Print read
Punch print feed

5424 1M1

Punch print resd

MFCU °

Printbutfer 1 is used
Printbuffar 2 is used

100
101
10
m

8 bit IPL read
Print 4 lines
Reserved
Reserved

No salection
Select stacker 4
Select siacker 1
Setect stacker 2
Select stacker 3

0001 0 DODO

Devics Addrass Keyboard, M and N must be zero

5475 14
Keyboard 1

Program numeric shift
Program lowsr shift

Turn error indicator on
Aaitora kay

Unlock keyboard

Disable intarrupt

Enable interrupt

Turn off intarrupt request




START /O (S10) INSTRUCTION FORMATS (continued)

Op
Coda

0

DA

0 Coce

Control
Code

16 23

F3

8sCA

11000

Davice address BSCA (8)

Mus1 be 1870

Control

Receive

010

Transmit and recesve

o1

Receive initia!

Auta eall

101

Invalid

110

Loop test

11

Invalid

Txxx x

Ouxx | x

0
1
0
1
o

1ta ), bin 1,2, 3, and 4 of control code are ettactive
(130, bits 1.2, 3, and 4 of control code arc disreparded
Enable BSCA

Disabla BSCA

Enable test mode

Disable test mode

Enable step mode

Dissble step mode

Spare (no etfect)

Start two wecond timeout

Cancal two second timeoul

Enable interrupt

Disable intarrupt

Resat interrupt request

No action

=

“Note; The controf code is affective with every "N” code

tunction axcept that the 1tar) two wcond timeout must
be used only with the controf funciion {“N™ = 000).

5471
Printe
Key-
board

Device address - printec keyboard - (1)

Select keyboard

9

Musi be zero — All ather N codes invalid

2Zero indicates unused potition  Musl be rero
Turn an request pending indicalor

Turn off request pending indicatos

Turn on proceed indicator

Turn off proceed indicator

Enable request key interrupts

Disable request key intessupts

Enable data key interrupts

Dysable data key »ntarrupty

Retel requett of data key interrupit

Select pemtar

Must be 1ec0 — All ather N codes invalid

Srart print

Don’t print

Start carrigr return (and index)

Don’t carrier return

Force a printer feedbac’ switch response
Foree a printes Jong tunction switch response
Not used - Must be rero

Enable printer intsrrupt

Disable printer intetrupt

Degate printer magnets

Raset printer inysrrupt
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START 1/0 (SI0) INSTRUCTION FORMATS (continued

o | O Cade [
Coae Cota

Hare TT aiw ot used by 1ha sitachmant =

1D Linet | Select . Al e N oo il o
L b o DL T L - .
L
| Enaer dus prey g mode

dual e

Enainie irverrap! il O (aystem ennionl panel mtenupikey
Diasbie srtmrrispi hewel O

| B i raguest 0
| Otwace acdgrens 1443 RPO 15]
Maiberma

Setect viachae 7 o indicatm o’ cace” it
Ay SN G el coade comp natsea thaa 001
W el A e asl o TR Cand goeng A0 shache |




SENSE (SNS) INSTRUCTION FORMATS

5424 MFCU SENSE . = - I
0 Code Operand |

D& 4
1812

| —
- - ——
[ —

T

High Core Addrew
ool Byie 7 (EBD) Byte | IEBY|
0 Purch CB 0 Hoope 1 ar 2 magned
1 Purch sirobs 1 Hooper cell coveren
7 Punch magnet one 7 Gearcount 1,357,911
3 ogd | Byre 2t 3 1 Reso ol one es powed |
(Ll ]
4 Priny v 4 A ool 18 sxpows
§ Prant luw O S Allow read
8 Pront mageed 1 (&1) & Hoppe CB
SAZY

-

U 1 Byne 7 bt T T inat | Byte bt 7 ispara)

tsparwl

'ﬁ'il_ o |nl:¢n-'i'-3~'{.|p-r 0 Punch regazcanian roll 1 o 7 |
1 Frint wopows Eluteh | Preounch celt covered
gt

2 Post prent gl cowersad 7 Punch gale magnet

3 Prnt imject CH 3 Punch mect roll magnet
4 Prng bk CB A Punch wrepper 101l magnel
| 5 Prnt viepped CB 8 Corner cell covered
1 & Pring allow, gunch B Purch stapoe: C8
enpcie
¥ ing 2 Byre 3 bl 7 ¥ Ind 7 Byre 1 b 7 (wpared
lipare|
T 0 Prot balie 1 busy G Feed cheek =
1 Pring talter 2 by 1 Punch cheeh
7 Cordton it | 7 Punch weabd
3 Cowetim i 3 3 Peant ot chach.
4 Rewrvrs 4 Prng chutch chech
5 Hopos cycie nat S Hopger check
comolee
& Carg o vramapert & Fowd chack
countes et 2
7 Cmd w ranapes ! Naop
1 TMFCU print sdvem regritas |81 a8 deguter
" "
| WFCU aginten Contents st
' WIFCU punch addren sddres | and
Irvwahicd rand address | minu one.

and F [Benee Dyt deslinaton]




SENSE (SNS) INSTRUCTION FORMATS (continued)

=t 5

. [£11)
By 1 - 1 acdrona
Bye - and =y

—

Byre 7 (EBD) Byre | (ERY)
-] o
1 1
7 2
3 Lty carriage 1 Pight curringe
A i ocanon 4l loeatien
5 L ]
L] 6
S e S 14 I —
oot o 0 . Notprinting contam
1 Benaey amount 1o | | charscien in chaln counie
F be added of Wb ? wqual 10 charscier e
a teacted to the e 3 | peint pasnian 1
4 printer data sodress 4 | Propiing  Contsns chae
5 regater (] acher in Chain Countee
6 | (LPDARI 6 | dcating chiracier #t
4 b L scdreveed. |
oo O Leftor right carrage 0 Hsmmar st claich
mitrer
1 Exscuteorint faich 1 Pront vt 55 amitie puise
7 Chain emitier 55 7 Lefuof it camiage chuich
3 PSS 3 Print cycie |
& Frint veme 4 Pt oy 7
5 CE serae bot lasches 5 Prony cycie 3
6 HMA unat st pateeme & Hemmer w1 lasch
by (MY
oA T Home gt 1 _Hammer ba rght
on D Comisge ync chack 0 Ohaen tyne chach
1 Cartisge space chace | Incrementer sy chach
2 Forrm jam check 3 Hamemer usil thesmal chack
3 incrementer ke 3
Mot uwed
4 CE seose ot lonches @
& Mammer scho check S &8 character chan installed
& Any hamemer on check & Unprintable chasscis
7 Noos 7 CE serva ot
100 [ [
1 1
2 2
3 ) LPIAR - W A | umaR.Le
4 4
s 5
s & J
1 L
i Il
ne a [:}
] 1
? 2
3 LPOAR - Mo 3 LPOAR - Lo
a 4
L ] 5
L] &
7 L]
|roeplig)
anns | Operand sddrem |sene bytes desteaton)




SENSE (SNS) INSTRUCTION FORMATS (continued)

S444 FILE SENSE 1SNS)
Cp 0 Cooe Dperand 1
Code .}
DA |m N
Li 1§12 13 15h8
30 gz an 1 = 3 byles Dwwct mbce, fyte | - Opesind | scirms.
w0 Opesand | IMT“TF';H— Byte 3 - Opavand 1 addrew 1
[ 8o m-ul-lm._ﬂ.ggng
| wie B | Dwvice scovens dok drwe ¥ IR} gz
| 111 .| Devece scivmns dook gt 3 (0]
] R T T — ST S
[ Fruad dish
| ey Low Core Addren . |
M)Iil’l Byte 1 IEBY)
| 000
| [ oov| mn ST TR et "
o 0 Noop 0 Sean squal hit
1 Ivarventian reguired | Cyhindar reo
7 Measang acdreid 7 End of cylinder
marker
3 Equipment chech 3 Seak busy
4 Data check A 100 cylwnder
5 Mo recard found % Overrun
| | ! & Track canditian & Reservead
H | chech
. _ o | M Sevhchect 7 Diskdiee el 1
i © P Unsate G Amarved
| 1 1 TAP line A 1 Jumpat st CE b
2 TAP line B 3 Juempsrsbls CE bit
3 TAP line C 3 Not it ving wbubel
4 Indes A Starcard write 1igge
| 5 Hes mithng & Condition orene ity semeert
| \ 8 Jumpersbile CE i 6 Barng 0
.. Frwervad Mo
i
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SENSE (SNS) INSTRUCTION FORMATS (continued)

Op
Cose

BSCA SENSE
O Coge

vie

— B g - o =
1 Reserved
2 Resarved
3 Reserved
4 Block cycle seal reques

{ITH, BCC or VAC check|

5 LER ichill reg parity chece
6 10 cyche meal averrun
7 D81 paniny chack

CAC hagh
treros for
ASCIn

CRC low
ILAC for ASCIIE

e adin]
Qperand addrens [ranse byte detination)



SENSE (SNS) INSTRUCTION FORMATS (continued)

5471 CONSOLE 1/0 SENSE . A . ISNS)
Op O Code Opetana 1
Code _
DA N
7| 151213 15168
% P T T vt thowng T O e |
70 pesod 1 = ) byte Indexcd by XH-1 Byle 2 « Operand 1 aadrens |
B0 perand | - 1 byts Indoxed by XA-2
1 Device »odrets 537T_{1)
(] Selects keybosd
51 P Salecty printac .
~__ Migh Core Addresy
001 By Bvia ) (EB1)
0 Seare 0 Req key in) pending
1 Spata 1 End or cancel int pending
28 2 Cancel key
2 A 3 Ena key
48 )Carw 4 Return o7 dara key
code inteerupt pending
54 5 Return Key
612 6 Kayboad tranistor check
71 . 7 Xeyboad dstacheck
61 "7 70 Keybosrd mode swiich O Requert key enabled
e ) Data key ensbled
28 2 Strobe pwiteh
3 A [ Kevbowd 2 Snobe twitch umpled
48 code 4 Requimand <ancel key
54 S Requett-endcancel kav
smpled
62 & Koydoard shitting
71 7 Ruarvag
- Printar (M bit 1) .
001 0 Enable printer O Printer inlerrupt panding
15,24 muec Y Rewrved
2 268 sec 2 Unprintsble charactes
3 Cycia FL 3 Pantes busy
4 Rewrvad 4 £nd of line
b Feedback 100 Iate 6 Enaat torm
6 Extracycle 6 Prin1 vanslator chack
7 _Cycle too long 1 Prnter L
0 0 Shift mode switch © Lower shift required
! 1 No print 1 Upper shifl raquiced
an 2 Reterved
m 3 Foodback mwitch
4Ry 4 Foedback mwitch wmpled
5 A2 5 Long tunction mwitch
6 R2 & Long function weitch umoled
7 Ry 7 CE 5NS bit (active for MST
down Jevel a1 A-B2N2U06)
[ wxrx | Operand addrens (sease bytes deninatior)

& Note: All other N coow invalid



SENSE (SNS) INSTRUCTION FORMATS (continued)

S4rs KEYRDARD SEI §NS)
O Code Operand 1
0
30 wndd | = 3 by ten Direet sodh eving | sachem
10 =1 byt induxed by XA | pren | aciaieria 1
0 1 1 byte indesed by XA - |
[ & [ s
Wit o w0
L]
T Bt | (ER N
o 0 Print meitch an
1 1 Spare
7 ' 7 Lower sl key
3 Diata chae scter 3 Irwabid chaibetal daleciod
4 | heysd FBCDICI 4 Spane
L] \ 5 Multtigunch miemapt
8 & Spare
1 7 Dita ey wvterrapt |
o T | .
0 Piogiam | ke 0 Austo shplauls dup on
1 Progeam 7 hey ! Record erase acteated
! 7 Program losd mench 7
tunied
| 1 Reieaw wey 3 Progeam weitch o
A Fuwls grane vy A4 Sp ey
S Erroe rewt key 5 Dup eey
B Pesd ey 6 Auto rec rel o
g T S i Ny 3 Fursiionst hey wieps |
]
o 0 Keyboard enable
1 | Any function key
4 1 [ 2 Bail forward contacts
' a 3 Uniock keyboard signs
4 Not avilabis 4 Bavt lorwad 1y
* 5 \
8
| o T
Hees  esws

# Note' AN orher N coses mvald



SENSE (SNS) INSTRUCTION FORMATS (continued)

SIOC SENSE . . -
Op Q Code Openand |
Code
DA |M| N
0 )8 1112 113 15916
30 067309 1 © 2 byles Direct addressing
76 owrsnd 1= T byte Wndered by X
- - and ¥ - | byte li@misd BV XN T T
oot I " Devicraodien SIOEI
[ ;= My J——
Low core address  Fhgh
Byte2(EB0 _ _ Byred (€8N
C
response aies 6 musc
2 Vaauter ine 2607 Lateh uansiine 4
! 3 Teansfer live 1 EQT Lateh trans e 3
4 046 parity Lawch pm line 1
5 Decrement OAR Trang line 3 reset Gisc latch
6 Lateh /0 1 sebeet Raser disz iptch olier B miac
? Shave [itant hine 6 Trans ling 6 reset disc lareh
P AL, N
010 0 Spwre o
| £nd requen '
2 Intesrupt oending 2
3 1O nennon k] Length
4 Da 4 count
oarity chack register
5 Naop latcn 5
6 LCA ousrliow 6
71O ready S S —_— -
o 0 1/010bit8 1O trang ine B
' 101D b4 1/0 1eans ting ¥
2 101D bit 2 VO umn ing &
3 0D bt 1/0 tans hne §
4 1O device attached 10 tans line &
5 17O tamfer hine 11 110 1rars hine 3
6 1/0 tanglen tine 10 170 1 line 2
| B 7 (/0 vanyler line & 170 trans line )
100 [} [
OAR l DAR
high tow
? 2
101 0 StOC rrquet tarcn )
1 Service requent '
2 Setvice rewponie 2
3 Inrefupt enabie 2 Dals
410 disconnmer 4 { uwnster
5 Write ol 5
6 Road coll &
) /0 mlected ?
10 \nvald
i Irvabd
waxx xxnd | Opersnd sodrens Ivens bytes decinationt)




SENSE (SNS) INSTRUCTION FORMATS (continued)

1442 SENSE gy i
Op Code: 0 Code Operard
-
oA | M| N
0 8 11 12 13 1sfi6
30 [Operand 1 - 2 byict Ducet addressing Byto 1 - Operand | addeexs |
200 b . _ . JOperara 1) byte indexed by XR1__ | Byte2 - Operand 1 sadrew)
(B0 [~ (Operand | - 1byte Indexed by XR 2
[31) Oevce address 1442 (6) _ atg
0 — Must be rero o -
Low Core Aodress High Core Addbess
on | Byle 2 1EB71 Byte T(EBT)
| 0 Not asigned 0 Arad compare
! ! 1 Nob assigred I Lost carg indicarer
: 2 Not ssugnea 2 Punch check
: 1 2 Read stanian pm 3 Data overrun
) | 4 Miopper misleed 4 1/Q ariention
: : Iy Feeu clurch 5 No-oD hateh
' ‘ 16 Punen starion jam 6 Fred check
_ | 2] Transport jom 7 !mvaldeardcode |
0o’ D Not sssigned 0 All cells o —
| 1 Not assiyned 1 Reagceds 7,8, 9
. |3 Nol sssignes 2 Read colls 4,5, 6
| . ‘ | 3 Punch inciemenial 3 Acad cells 1,23
! Qrwe CB A
' ‘ .4 PunenCB 2 4 Reaocelis 12,1),0
‘ ! |5 PunchCB Y 5 Read eminer
1 6 Punchinriemental 8 Fav0 CB 2.3,
! | drwe CR A
i - —t 7 CE diagnastr it 1 ) FeedCBY |
10 0 Punch eche 9 0 Punch echo 1
! 1 Punch ceno 8 1 Punch rcho O
J ) ; ‘ 2 Puncn wcho ? 2 Punch scha 11
! ! ' | 3 Punch echo b 3 Punch echa 12
1 | 4 Punch echo 5 4 Punch weha valid
i 5 Punch acho 4 § Not astigned
I 6 Punch echo 3 6 Punch ooll daric
: 7 Punch echo 2 Y CE aisgrostic bit 2
! 00| ' [Sioe)4420AR
* }nu xxx J_Opem.a addrets (sense bytes destinations)

% Note: Al other N cores (walia

66



SENSE (SNS) INSTRUCTION FORMATS (continued)

5410 CPU SENSE - {SNS)
Op Q Cods Operand |
Code
DA M N

(] 7 1112 13 15)16

30 parand 1 = 2 bytes Direct addrasting Byte 1 = Operand 1 agdress

70 Opetand 1= 1 byte Indexed by XR-1 | Bvte 2 =+ Operand 1 address-1

80 fOperand 1 = 1 byis Indexed by XR-2

0000 | Device address CPU (0)
0 | Must be raro
Low Core Adaress High Core Address
000 Byte 2 tEB2) Byte | (EB1)
0 0
1 Addrass 1 Address
2 swirch 2 switch
3 1 3 3
a a
* [ Address 5 Address
6 switch 8 switch
? 7 4
XXxX  ¥xxx | O

perand address {sense bytes destinations)

% Note: All other N codes invalid
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SHORT EXERCISER PROGRAMS
MFCU SHORT EXERCISER PROGRAMS

Feod Primary Card

Address:
0000 F3F000 Star11/0 - feed primary
0003 C0000000 Branch back to address 0000

Punch Primary Card

Address:

0000 F3F000 Start 1/O - Fill primary wait station
0003 31F60008 Load 1/O - load MPCAR

0007 F31°200 Start 1/O - feed and punch primary
000A C0000003 Branch back to address 0003

000E 0200 Address of MPCAR

0200 Data 1o be punched

Read Primary Card

Address:

0000 31K5000C Load /O - MRDAR

0004 1:31F100 Start 1/O - read primary
0007 C0000000 Branch back to addrcss 0000
0008 0200 Address of MRDAR

Feed Secondary Card

Address:
0000 FIF800 Start (/O - fecd primary
0003 C0000000 Branch back to address 0000

Punch Secondary Card

Address:

0000 F3F800 St1art 1/O - Fill secondary waii station
0003 31F6000F Load 1/O - load MPCAR

0007 TIFADO S1ar1)/0 - feed and punch secondary
000A C0000003 Branch back to address 0000

000E 0200 Addiess of MPCAR

0200 Data to be punched

Read Secondary Card

Address:

0000 31F5000C Load 1/O - MRDAR

0004 F3F900 Start J/O - read secondary
0007 C€0000000 Branch back to address 0000
000B 0200 Address of MRDAR
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SHORT EXERCISER PROGRAMS (continued)

PRINT FROM PRIMARY

0000 F3F00O
0003  31F4000F
0007  F3F400
000A  C0000003
000E 0200
0200

PRINT FROM SECONDARY

Start 1/0 - Fill primary wait station
Load I/O - Load MPTAR

Start 1/O - Print primary

Branch to 0003

Data to be printed

Same as Print from Primary with these changes:

0001 to F8
0008 to FC

REPRODUCE

Data cards in Primary
Blanks in Secondary
OVERLAP Switch OFF

0000  F3F800
0003 31F4001A
0007 31F5001A
0008  F3F100
000E  31FB001A
0012 F3FEOQ7
0015 CO000007
0019 0200

Fill secondary wait station

Load 1/0 - MPTAR

Load 170 - MRDAR

Start 1/0O - Read primary

Load 1/0 - MPCAR

Start 1/O - Punch print secondary
Branch to 0007

5471 SHORT EXERCISER PROGRAMS

TYPEWRITER FUNCTION (no carriage return)

Addr

0000 F31011
0003 30110200
0007 38080200
000B  C0900003
000F 31180200
0013 F31880
0016  C0000000

Reset int pending, turn on proceed
Sense

TBN for retum or data key init pending
Test false, branch if condition true
Load data register with character keyed
Start print

Unconditional branch to 0000
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SHORT EXERCISER PROGRAMS (continued)
PRINT CHARACTER (with EOL carriage return)

Addr

31180201
F31880
30190300
38080300
C0900004
F31840
C€0000004
F8

6203 - PRINT Hs

Alter all of storage to 40

Addr
0000
0004
0008
000C

0010
0014
001A

001D
0021

31E40022
31E60022
C1E60008
3CC80128

3CC801FF
OCB301FEQVFF
F3E2XX

C0000008
0100

Load data register with character
Start print

Sense

TBN for EOL

Test false, branch if condition true
Carriage return and index
Unconditional branch

Character 1o be printed

Load 1/0O - Load LPIAR
Load 1/0 - Load LPDAR
Test 1/0 busy

Set up chain image

{one ""H"’ at position 44)
Move ""H’* to data bu ffer
Fill data buffer (017C-01FF) with "Hs"
Print and space

XX =01 = Space 1

XX =02 = Space 2

XX = 03 = Space 3
Branch to address 0008
Data for load 1/0
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5410 SERVICE AIDS

SINGLE CYCLE SYSTEM RESET AND MANUAL ROUTINE

This service aid is a procedure for clock stepping through system resat
or the 5410 test modes. (ie alter SAR, alter storage or display storage)

+Tie-up Jumpers:

Clock Step Mode
AB3R2J02 - AA3S4G09
1/0 Not CE Tést
AB3R2411- AB1ESD10

Systern Reset

Depress and
Hold System
Resat Key
Until Clock
8 Time

epress and
Release
Start Key
10 Clock
Step

Release
SR Key
at Clock
8 Time

Yes

Attach
Tie-up
Jumpers

SR
or Manual
Routine

n

Saet Panity Ck
Switch to Run

Manual Routine

Set Storage
Test Switch
to

Run

Depress and
Release Start Key
1o Clack Step

Recycle

No

+—

Yes



5410 SERVICE AIDS (continued)
Power Supply Saervice Aids

NORMAL CONDITIONS WITH ON/OFF SWITCH OFF, MAIN CB ON,
AND LINE SOURCE ON:

A +24VDC control voltage is available (TP2=24VDC).
B K1 is energized (convenience outlet on).
C K2 is energized (no thermal condition).

D Lamp test switch is active (only thermal and power
check lights will light with lamp test).

NORMAL VOLTAGE MEASUREMENTS (WITH ALL REGULATOR CARDS
IN PLACE)

The following measurements were made with a WESTON 901
DC meter. The values given should be considered represent-
ative of a standard configured System/3 (5410, 5203, and
5424), Any significant deviation [rom the voltages given
identify a possible power supply malfunction.

Elto E2 E3to E4 E9 o E10 E13t0El4
-4V 10.4 48 20.4 4.15
+6V 12.7 6.0 20.6 5.9
-30v 47.5 30.0 20.6 30.0

Point to ground measurements:

All the point to ground measurements are relative 1o the
regulator voltage setting (given above at E13 1o E14).

E1 E2 E3 E4 E5 E6 E7
-4V | +69  —ab | 44 [0 +6.9 | +#27 | +2.7
+6V_| +126 | 0 ] +68 | +12.7 [+73 | +16
~30v | +179 ][ -30 [ -30 [0 +179 [ +7 +.7
€8 |Es  |Ew0 [ En | E12 | E13 | E1s
4266 | +206 | +3 +12 | D 40 [ O
[+2686 [+266  +69 | +60 | +68 | 0 +5.9
| +266 | +204 [ -1 | +1 0 -300[ -1
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5410 SERVICE AIDS (continued)

NORMAL VOLTAGE MEASUREMENTS (WITH ASSOCIATED
REGULATOR CARD REMOVED)

The following measurements were made with the regulator
card associated with the voltage in question removed (ie,
if the +6V regulator card is removed, the 4V and -30V
cards should remain in their sockets and only the “+6V*
voltages should be checked).

The following measurements were made with a WESTON 901
DC meter. The values given should be considered represent-
ative of a standard configured System/3 (5410, 5203, and
5424). Any significant deviation from the voltages given
identify a possible power supply malfunction.

E1to E2 E31t0 E4 E9 10 E10 E13t0 E14
-4V 15.8 [1] 31.0 0
+6V 13.0 .6 212 .6
—30V 48.5 24 21.0 24

# With —4v regulator card removed only
# = With +6v regulator card removed only
= # 8 With —30v regulator card removed only

Point to ground measurements with same conditions as
stated in previous table.

El E2 E3 E4 ES E6 E?

-4V +168 | 0 [1] 0 +158 | O 0
+6V +131 (0 0 —15 | +131 | -6 -6
—30V | +46 -24 | 24| 0 +46 =1 -1

E8 ES E10 E11 €12 E13 E14

+274 |+310 |0 0 0 0 0

+27.2 | +208 | —.6 -6 -.6 0 -6

4270 |+210 | O 0 0 -24 | 0

TEST POINT 13 ERROR INFORMATION

If TP13 identifies the power failure, either a +6V OV/OC
condition exists or a -4V UV condition exists. If with
certainty the -4V power supply is ascertained as not
oscillating so that TP12 never indicates a failure, one

of the following has occurred:

A A noise spike on the -4V power supply output has
caused the system to fail.

B The -4V regulator output is maladjusted or the -4V
AXE card is out of adjustment.

C A +6V OV/OC condition prevails.
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5410 SERVICE AIDS (continued)

For cases (A) and (B). the failure can be verified by
removing the clip-on wire, on terminal TB1-3 of the
+6V regulator. If a retry demonstrates that the system
does not fail, verification is complete.

The -4V SMS AX card is adjusted to power the system
down if the -4V supply goes below -3.5V.

If TP13 identifies a failure with the wire on TB1-3
removed (AXE circuit removed), a -4V UV condition did
not cause the power check. A +6V OV/OC condition pre-
vails.

TEST POINT 14 ERROR INFORMATION

If TP14 identifies the power failure, cither a -30V
OV/OC condition prevails or a2 46V UV condilion exists.
If with certainty the +6V power supply is ascertained

as not oscillating so that TPI3 never identifies a fail-
use, one of the following has occurred:

A A noise spike on the +6V power supply outpul has
caused the system 1o fail.

B The +6V UV control setting located on the -30V reg-
ulator card or +6V regulator voitage level is mal-
adjusted.

C A -30V OV/OC condition prevails.

The +6V UV sense connection on the -30V regulator (TB-1-1)
cannot be disconnected to isolate a 6V UV noise spike
problem (case A). The -30V regulator card will not operate
unless +6V is available at TBI-1. A +6V UV condition sensed
by the -30V regulator card will cause the sysiem to
immediately power down. If noise can be eliminated, and

the +6V regulator output is correctly adjusted the (ail-

ure is identified as a -30V OV/OC condition.

24V SPECIAL BULK SUPPLY

When experiencing power on problems, and the special
24V bulk supply is in question, a quick service check
for the presence of the 24V supply is to depress lamp
test switch while power is off and observe the thermal
check and power check lights. If they light, the 24V
supply is present

INVERTER

An inverter for CE use is located at A-A)B3RO02 Logic
page KA232.
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5410 SERVICE AIDS (continued)
OC AND UV FAILURES

Normally the power supply itself cannot cause an OC power supply
failure. If an OC condition prevails, and /O device, logic

circuits, or cables have caused the failure. [ the power supply

is abnormally overloaded, an OC condition will always prevail

aver an UV condition. Even though the regulated power supply
voltage may drop, normally the OC sensing by the regulator will
have powered 1he system down before UV can be detected.

PROCEDURE TO ISOLATE REGULATOR ASM/CARD FAILURES

On sequence up failutes (TP-2 - TP-9) you can isolate {ailures

to the unit by placing the regulator card out of the failing

supply. into the -4V regulator card slot. This procedure is
cxplained in the 5410 Power Supply MAPS, and must be (oltowed
or damage may result.

PROCEDURE TO IDENTIFY A SHORT TO GROUND (FRAME) - FOR 4V
AND +6V VOLTAGES

A Measure the resistance with the CE voll/ohm meter between
the ground bar (brass plate or DC common localed directly
behind the CPU console. Refer 1o logic page ZB 512 in
$410 ALD volume 3) and any (rame in the 5410 CPU housing,
Resistance must not exceed 1.0 ohms on the R X | scale.

B Remove the ground straps between the ground bar and frame
ground.

C Mcasure the resistance between these two points.

D  The reading must excecd 5 megohms on the R X 1000 scale
(normally no movement of the pointer after 3 seconds for
capacitive discharge).

E If reading exceeds 5 megohms, 2 short to ground does not
exist.

F If the measured resistance is Jow (less than § megohms),
ashorl 10 ground exists. Remove one cable at a time from
the ground bar (brass plate) until the faulty circuit is
located.
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POWER SEQUENCE

Powsr on Switch

180 220 ml_l |__
___I 300-600 ms

—4 Voits

60100 m:‘
+6Volts

100.300 ms. 800 - 1400 ms

—30 Volts

| 400600 ms

l
"l 100-200 ms

Nots 11 +24 wolt control voltage is on whanavar tha mainline switch i on.
Note 2 BOD - 960 ms for 6410 with printed circuit powar
saquence panel (EC816683H).

o Power On Sequence

200400;"

1/0 Power Supplies (24V and +60V)

+B0 Volts

—

+24 Voiry

w—

—30 Vol 160-250 ms

_ 56 sec ]
4 Volts e 200.300 s

+6 Voits 100200 /i |

y "m

Note: +24 volt control voltage is on whanever main ling switch is on

o Power Off Sequence
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POWER CHECK/THERMAL CHECK INDICATIONS
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BSM ADDRESSING

1 Addrems Line

wame =Bng :l |-+ CRTSS mwzmml

SaR O Byte (8801 "
Bins Rasdout Addremeng Bingry | Dwcode/Remarks

15 o [ 16k | 24 1| ¥-Lo Order
2] [ [ o 7
13 W N e 4
BT T LI B | SHI Order
1" E E ¥ 18
19 T A k2]
[ 3 L] E G4 | Y io Orow
L] 5 H L]
7 L L L] EL
[ 3 812 | ¥.Hi Ordar
5 " 104
a 048
3 A0
;i _ 8182
LS R e
0 L MUTUSED - o ]
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BSM ADDRESSING (continued)

Aend Curremt Dirsction

Current
urce Write Curram Diraction

]
Sor

parsilel 10 the X Fines.
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BSM LAYOUT

Printeq X-Returpn Wires
For Even

Numbugod Lines

Even Numberey
X-Lines

Y-Lines

8K BSM

XWinding X-Return Cary

_ N\

X-Windin, D

16K BSM
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MST TIE-UP/LSR DISP

LAY DATA

«leup
B 018V
1668
NOTY (M) NOT TIE DOWN 4ny MST net
UNUSH 0 INPUTS c1n b tied dusn 1o
enwre s down level Tie-Up Points. Tie-Up Pounts
A Gate 8 Gate
1. Youyan e up ang MST ugaal hine.
2 Inmos cawes ating Isnc will xppeat Device +Tie-Uo Device +Tie-Up
243 dovwen vl
CA
3 He aware of viubs when yon Mogl hiaey, 85
4. Be aware ol wproing itiminatorn A2 Board | A2:T2J03
$ Mo varelsd aot to e up SLIS nety 5203
»ath MSY tieup sulizpes B1 Board | BI-£5010
6424
A3 Board| AJ-54G09
LSR DISPLAY
ASI
u s BASIC
820 1aR INT 1
03 o | MFCUPrim
Yo Display LSA's AA "
Roller SW 10 Poaltion 2. CPU not running BA: 40 | PLARR
LSR Olwlav Seactor 10 oM. a5 0 | PIPSR
Tie up 10 LSR. See Tis Un Onart. og o
ALD Page MAIDY 070
sgo
09 0| LPIAR
ARRINT1 | o190a | DRR
MFCUPCH | o1l o LPDAR
PY IAR o129 XR1 PV
Example, 1o Dapley AAR: XR2P1 | 5136 | MFCURD
1. Stop CPU
2. Yum roller duplay 10 poninon 2 BAC2 4 Wide Card
3. fure LSR duplay wisctor taolf, » FEATURE |
4. Tie up 01A-BIC2L04 M —_—
1014-B3C2UO04 10 014:8187M08) ° 20 |ARR INTO
DFCR o 3o [P2PSR
P2 XR2 o 40 |DFDR
P2XR1 | 650 |ARR INT2
o6o
270
ogo
69 ¢ |JAR INTO
1AR INT 2| 0100
P2 1AR atte P2 AAR
SIAR 0120 |BSCAR
ARR INT4 | o130 |[IAR INT 4
BID2 4 Wats Cwd
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MST CARD LAYOUT

MST - Pin Sidu ol 3 1, 2, or 4 Wide Card

J X LM NPOQRS

P S S S S T S

— 1 R

Standard Module

Pin Assignments

1
5
mo - %
s
se
-
é
oo
..hij
o

L]

MST/SLD Voltage Levels

6.8 Maxlmum Up #3
+2.0 Minimum Up oF
- co1 pif00t= = 404 a1
+0.3 Min Down XLHCC XUAAA
oo J 168532 - 183024
8044 1204 A Yrg1.a
SLO-100 Voltsgs Lavelt 3L.82 ( 4F-BR
M20.Mooule TE1Module
-0613V Maximum up o
0,987V Minlmum =
2 Love) e
1567V Minlmum down XLLOD
801 162614
2,1V Maximum Bown 16261,
MST-1 Volmgs Levals 580
16.0V MaxImum up D11-Moduls

2.0V Minlmom up

E Laval
1.0V Maxtmym duwn
5LD-700 Voltage Levals
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CIRCUIT CARD/REAR CONNECTOR

4

o] o Yo
W02 w22
o o
o o
CIRCUIT o o
CARD
o o
o o
o o
o o}
o o
(o} o
o o
0
w13 w33

REAR VIEW

NOTE: View is facing rear of the circuit card with
cable connector removed.
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MST BOARD LOCATIONS
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MST BOARD CROSSOVER CONNECTOR PIN LOCATIONS
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DIAGNOSTIC PROBE

Prabe Test Points
EC 816624

MST - Probe Test Up
01A-A3F2G12
Probe Test Down
01A-A3F2U07

SLD - Probe Test Up

01A-B184D09

Probe Test Down

Any Ground Pin
A CE diagnostic probe is provided to indicate line levels. This probe must be
connected to the board-pin side at the voltage crossover pins.

Diagnostic probe indications as used in MAPS:

fevel Up = Red light is on and stays on after an action is taken. No reflerence
is madc as to what the level is at the time the probe is placed on the pin.

Level Down = Green light is on and stays on even after an action is taken. No
reference is made as 10 what the level is al Ihe lime the probe is
placed on the pin.

Line Pulsing = Both the 1ed snd the green lights will be on-or on alternately.

Pulse on Line = Red and green lights will make one of the following traasitions:
(a) red 10 green to red (b) green 1o red to green, or if using the
gate capability only onc light may blink on and then return to

both lights off.

Level Change Up/Down = Lights wil change from green to red (up) or red to
green (down) when the requested action is taken.

An open linc = Both indicators off.



DIAGNOSTIC PROBE (continued)

The diagnostic prabe is capable of measuring MST -1, SLD 100 and 700
signal levels. The probe uses 4V and ground for power. The uxe of any
other voltage inay cause damage 1o the prohe. Thesc volluges arc oblained
through a cable and power connector which connccts (o Crossover power
connectors on the gate. It is imperative (hat the correet orientation of
the power plug be observed when working on other than MST boards.

I‘unctionally. the probe has two input tips (one SLD, the other MST),
two lamps (one for up and one for down) and two gating pins {one plus.
the other minus). The user selects the proper probe tip (SLD or MST)
and probes the desired pin. if the signal is an up level, the up light will
come on, if the signal is down level the down light will come on. If the
line is pulsing. both lamps will be on simultaneously or alternatcly de-
pending on the frequency.

A vollage pin or an open pin will turn both lamps off. A ‘floater’ will,
in most cases, appear as an open pin (both lights off). However. under
certain circumstances, the floater witlappear as a down level. To insure
a ‘flouter” witl not result in an improper dccision, the MAP charts ask
*Is the tevel up™, when a floating condition is suspecied.

Galting is accomplished by jumpering the desired gate 10 a pin vn the
board. These gates are designed for MST signal levels only. Once a gate ix
connected both indicator lamps will be held off until the correet polarity
gate occurs, i.e., an MST up level for the plus gate or an MST down level
for the minus gate. When the correct gate level is present the probe re-2-
sumes normal operation until the gating signal ends.

The MST probe will respond 10 a 30 NS pulse and the SLD probe will re-
spond (0 a 200 NS pulsc (worst case). Lach lamp operates independently
of the other and will remain on for approximatcly 75 milliscconds once

triggered. Both lamps arc field replaceable. (Sec commonly used parts list

for P/N.)
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6444 SERVICE AIDS
Resd /Write Safety

During Read and Write operations certain conditions are monitored by the
Fite circuits. In an Unsafe Condition a Data Unsafe line to the FCU is
raised, the R/W heads are unloaded, and file ready is deconditioned.

This can be reset only by stopping the file and restarting. In the Unsafe Con-
dition all Write and Read operations are permanently inhibited. All other file
operations should be inhibited by the FCU.

The following unsafe conditions cause a Data Unsafe signal to the FCU to be
raised. They are divided within the file into the three groups shown 1o aid in
diagnosing error conditions.

1. Write Unsafe
o Write selected and no write transitions detected.
b. Write selected and multiple heads selected.
c. Write not selected and write current source on.
2 Erase Unsafe
a. Write selected and erase current source not on.
b. Write not selected and crase current on.
3. Read/Write selcction unsafe
2 Read selected and either write or erase sefected.
b. Carriage accessing and cither write or erase selected.

CE Disk Cartridge Restricted Tracks

Never write on tracks 004, 005, and 006, or 071, 072, 073, 074, 07S.
Writing on these tracks will destroy the alignment data which can only
be rewritten by returning to the plant for rewriting on the special CE
Cartridge writer tool. When using the CE cartridge always check the
cylinder number before writing.
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5444 SERVICE AIDS (continued)
5444 TAP PROCEDURE

The jumper on Y-W1-H6B10 must not be connected until just before
the tap run is slarted.

If the actuator nceds to be moved, remove jumper on H6B10 prior to
using the CE switches to reposition actuator.

The actuator must be positioned on a track divisible by 10 (10, 20, 30 ctc)
before jumper is replaced on H6B10.

Access In Motion A

Fine Home Unsafe
G7D12 H6B10

Refer to 5444 File MAP Churis Appendix B, page 900
for a detailed description of TAP procedures.

To reset unsafe condition jumper

Y -WIH6DI12 1o Y - WIH6J08

Tap lines A, B, and C may bc used 10 monitor the
three unsafe condition latchex during customer

operalion via the CE sense bits. To do (hix, place
1he following jumpers on the 5444 board.

EN230 FN260
Write unsafe (tap line A) Y - WIH6GO03 to Y - WIG7B04
Sclect unsafc (tap line B) Y - WIH6BIO to Y - WIG7B03
Erasc unsafc (1ap line C) Y - WIH6G04 to Y - WIG7B0OS
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5444 CONTROL AND ADDRESS REGISTER
DISK FILE CONTROL REGISTER

The DFCR Disk File Conlrol Register contains the two byte address of the fout
byte Disk Control Field in storage. The format of the four byte Disk Control

Tield in core is:

Byte
0 1 2 3
| F S j N
Bi1 0 23 24 31

One less than the number of sectors to
be transferred on Read, Wrile or scan.
Number of cylinders (o be moved

on Scck.

Head bit 16 (0-1)

Sector bits 17-21 (0-23). Bit
22:23 both xeros for Read, Write,
or Sean. Bit 23 for Seek is

0 = Reverse, | = Forward.

Cylinder (0-202)

Fiag (normally sel to zero) for
defective track bit 6 = 1

for alternate frack bit 7 = ).
Bits 0-5 are not used.

The Seck operation uses the S, and N bytes of the Disk Contro! Ficld.

DISK FILE DATA REGISTER

The DFDR keeps track of the memory address

of the cutrent data byte.
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5444 SECTOR AND TRACK FORMATS

TRACK
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5444 SECTOR AND TRACK FORMATS (continued)
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LOGIC SYMBOLOGY
Positive AND

The oulput of the Positive AND is in its more positive condilion when and only when al) of the
ApULs arc in their more positive condition.

SAME CIACUIT TYPE

Positive ANO INVERT

The output of the Pasitive AND INVERT i< in itx more negative condition when and only when
all of the inputs are in their more posilive condition.

SAME CIRCUIT TYPE

00D COUNT

This is a deviee whoee output will be at its indicated polatity when and anly when an odd number
(1-2-5-7, etc.) of its inpuis are at heir indicaled polarity.

DOT OR and DOT AND

Badic function whose oulpuls are connected externally so that the connection performs an
AND or OR operation (dot AND, dot OR) shall be identified by having #n additianal A or OR
placed in the block 10 the right of the primary block function symbol.
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LOGIC SYMBOLOGY (continued)

OSCILLATOR

This is a device which produces & uniform repetitive oulput either continuously or during
the application of an input signal of the polarity indicated. 1t is desirable 10 show the
frequency in the block title.

T T A"

AMPLIFIER

This is 8 dcvice whose fundamental purpose is to provide adequate driving energy and appro-
priate impcdance matching 16 other devices. Lts output will be at its indicated polarity when
and only when its input is at its indicated polarity. An AMPLIFIER has only one logic input,

AR AR
N
SAME SAME
CIRCUIT CIRCUIT
Y
AR TYPE TYPE
B B N

Non-Stendsrd Logic Signsl Voltage

An AMPLIFIER having input or output of other than stundiurd logic signal voltage shall be
made recognizable through labeling al the block,

AR AR-DF
—N B

EVEN COUNT

This is a device whose outpul will be at 1ts indicated polarity when and only when an even number
(0-24-6, e1c)) of itx inpuls arc at Iheir indicated polanty.



LOGIC SYMBOLOGY {(continued)
EXCLUSIVE OR

The outpul of an EXCLUSIVE OR will be a1 its indicated polarity when onc and only one of its
inpuls i al its indicrted polurity.

OE

VARIATIONS

PLIP FLOP

This is a device whuch hat swo siable siates. One of Ihese I called the §-nate or set stafc, the other
is the O-staic or clear ytate. The device aormally has iwo outpuly, 1 [ oulput snd 2 0 cutput. In
the ALD's 2 Yine from the upper part of the block will be assumed to be the 1 output and a line
from the lower part of the block will be assumed to be the D outpul. The FLIP FLOP i in the

1 state when irs | outpul (the upper vutput on the ALDY ixat i1y indicated polarity. The | output
and 0 owtput of a FLIP FLOP ase always appotite in polunty.

PROOUCES OUTPUT POLARITIES

A POSITIVE INPUT HERE AS SHOWN

compLEmEnt| FF

[ I—
A POSITIVE INPUT HERE PRODUCES QUTPUT POLARITIES
OPPOSITE TO YHOSE SHOWN

Operrtion

(3) Applicanan of 2 sgnal of indicatcd palarity to he tine oppostte the t outpul will cavse the
aulputy of the block 1o uswme ther indicated polwiisey.

{b) Application of 1 segnat of indiwated palarity 10 the line oppotite the 0 output will cause the
oulpuds to astume polmitics appotite o thow indicated.

(<) Application of a signal of indicated polarity o 1 line oenieed beiwesn the two line already

mentioned. or 16 both the set and clear inputs dmulraneousty. will change the state of the
FLIP FLOP (complement the FLIP FLOP).
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LOGIC SYMBOLOGY (continued)
PLIP FLOP LATCH or FLIP LATCH

The definitson of this device is the @me as that given for FLIP FLOP except thar smullaneont
application of ngnals of indlcated polasity al the § input and Ihe O input will cxuse 1he | cutput
and 0 auiput 1o boih go (o the negatve polarily or both go 10 the positive polanty (depending
upon the charactesistics of the puticutas clcuit type) for the duration of wch simullaneous
Input apphication Complement inpul 1 aal applicable 10 thit block.

Note. Cambination circuits that have both AC faputs (will complement (f et 85 1eset are
applicd simuliancously and DC inpuis that will cause bath outpuiy to g6 10 the wme

polansty, If applied imultsncously, will be shown as an FF. Thee clicults may i
have 2 DC gate controlling the AC inpu).

FL

— = .

VARIATIONS

POLARITY HOLD

Thivls o deviee whose oulput will be at its indlvared polarity whenever the data line and the conimi
Une are o1 thelr indicated polasity, When the control input is caused 10 go to appotite polarily fo
that sndxcated, the output will hold 16 whatever palarity |l powsestes at that moment,

DATA ouTPuT
CONTROL | PH

DATA
h

o

CONTROL f T
-
-

ouTPUT ‘ I_I

SPECIAL

A SPECIAL block will have its function ddequately described by warding an the dlagram page.

SPEC



LOGIC SYMBOLOGY (continued)
LIMITER

Thix is a device (hat limits onc o1 both extremes of a wavelorm 1o a predetermined level withoul
4 | of the

LIM

SIGNAL MODE CONVERTER

Thitis » device that pravides the neceswry canversion of transiation beiween agnal lines having
Aifferent signal reference values —current made to voltage mode, voltage mode to voltazge mode, elc,

INVERTER

This (s & device whosc output 11 in the more positive condition as a result of its Inpul being in the
more negative condiljon and vice veru.

\—SAME CIRCUIT nve——/

SINGLESHOY

This is & device whose output will change (or 2 specificd time 10 the indicated potarity upon
the application of an input signal of the indicated polarity.

VARIATION

TIME DELAY

This i1 » device whose primary function It the time detay of u signal without distortian af the
signal.

97



FUNCTIONAL LOGIC SYMBOLOGY

The Functional Logic Blocks used in System/3 ALD's consist of Selectors, Registers and
Decodes

SELECTOR
The Selector consists of:
a. Two or more OR's having common inpuf or oulpul gating.
b. Two or more AND's having common input or cutput gating.
c A combination of a and b.
EXAMPLE
A — B
A E
8 F
E
|
A E
A A I
[ c G
D
A
p —1
REGISTER

The Register consists of associated storage elcments, such as FF, FL, PH, with common reset
or control lines. Common gating may be included.

EXAMPLE
A A —>=a
FL
R
B
c A H
FL
R
D
E A J
FL
F R
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FUNCTIONAL LOGIC SYMBOLOGY ({continued)
DECODE
The Decode Block contains inputs and outputs which arc assigned numeric values. An

ontpul linc is active when its numeric value is equal 1o the sum of the values of all active in-
put lines, When all input lines are inactive the outpul sum is zero.

EXAMPLE
A o
[ A a b
c 8 c
0 3 c F
SN,
J

-

Character Modifers are characiers ialpha and tymbol) panied around the blocks. These define
the Blocks specific operation
* Card Coordinate MY - 2
Moduls Pin SLo1o -~ F
/ SLD0G < E
Vollsge Lovel

. Qutput Pin
Set Line

- 040

SFF

B -
por

A 2004 AJOR

[ us R
Resat Lina \
14DOT function 15 active, will

couse block to resat.

U = Unlosded output. 4 = DOT tunc1ion, when sctive, will causa
DOT to indicate plus leve
8= 161 ang retet cond: will rewult in 8 sa4 conditian,

The load (o1 an bnloaded output can be found by tscing the net to its termination. The load will
be specified by an * on the hinc and noted on the bottom of the FEALD page.
*The module pin will appear when the line

doey not connect to s board pln,

29



FUNCTIONAL LOGIC SYMBOLOGY (continued)

DELAY

A delay black will be gencrated by the FEALD program when two or
mare circuit elements, intended primarily for delay purposcs, arc re-

moved.

EXAMPLE
L
a—.ﬁ
b—
c
2
A
DL
— d
4 b.

e— 11

MATRIX

A matrix relates 1o an addressing scheme, where two or more groups of lines
are used for addressing. A combination of one active linc in cach group will

select a specific storage position.
EXAMPLE
Yy Y2

5

L |

C
X1_
X2
Y1__
D Yo——

o MTX

B

C
D

The input lines are arranged in groups. One active line in each group

will give one active ouiput.
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FUNCTIONAL LOGIC SYMBOLOGY (continued)
MULTIPLE REGISTER
The M reg consists of associated registers with common data in and out.

The register which reads in or out is determined by individval controls
and gates.,

EXAMPLE
Reg Reg
A lc E c
B GO1 F GO1
1
] C
€D-1 cD-1
co-t || €D-1
] coa __J €D
Reg Reg
C c G Cc
D GO1 H GO1
7 C C
co-1 | co1 ||
H— co1 || €D
| | cD1 CD1
U
v
Y
MR
A
E____]A2
G A3
8 AQO
D——_|AO1
F AQ2
G AQ3
U co X
v cD v
w o z
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LOGIC PAGE PREFIXES

Circuits

25 MHz oscillator

5444 Logic

5471 Controls

A and B registers

ALU

ALU controls

Base LSR controls

Base LSR and SAR low
Cable page

Card socket listing

CE mode and toggle switches
Channel and attachment interface (MFCU)
Channel and attachment interface (printer)
Channel in

Channel 1 out exit lines
Clock controls

CPU to storage lines

Cycle controls

Data bus out—bank 2

DBI and MFCU data registers
DBO and command control (MFCU)
Display and check

Display selector drum

Drum indicators

Dual program feature

File control unit

In phase terminated TLDs
Interrupt 1 to 4

Keyboard service

Main storage

MFCU box

MFCU box

MFCU controls

Op and Q registers

Power to 5444

Power drivers

Printer box

Printer controls

Register controls

Saerial 1/0 channel

Socket listing

Socket listing

Use meter control

Voltage service
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Prefix-FEALD

KA
FN
GC
RA
AV
KY
KL
MA
WA
Al
PA
WN
wP
KE
wa
KC
WS
KD
MC
FD
FC
KB
PC
PB
KT
GD
MD
KM
GK
MM
FG
WM
FB8
RN
YF
FE
YB
FP
KG
GS
Al
MO
CR
YE



LOGIC VERSIONS

Logic Versions 5410

VERSION  FEATURE

CPU
000 Basic Machine with Dual Program
001 5475 - Attachment
002 5471 - Attachment
003 Basic Machine without DPF

MFCU Attachment

Example:
3
MFCU

8
1
0 Page number
1
0

000 Basic 5424 Autachment 21 6-Bit MFCU
021 6-Bit MFCU
000 Katakana (W/T only}
Printer Atrachment
000 Basic 5203 Attachment
File Attachment
000 Basic 5444 Attachment
_sioc
000 Basic SIOC Artachment
BSCA
EBCDIC — USASCI) | High-Low | PTPT MPT | SW | WTSW | Autocall
000 B X _ ~
031 X X X i X
032 X | X X _
033 X T X —TX
034 X X X
035 X X 1 X
036 X | .. o X
037 X X1 X |
038 X X X
339 X X X
040 X X X
041 X X X
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PRINT QUALITY GLOSSARY OF TERMS

HHHH |

C
HHHH | oo
HHHH | o™

HHHH

SINGLE POSITION
DENSITY

HHHH

DARK LEGS OR
STROKES

HHHH

EXTRANEOUS
INK

HHHH

HORIZONTAL
REGISTRATION

HHHH

LIGHT BOTTOMS

HHHH LIGHT TOPS
141 3 |ine
MMM | s
"HH“ SLUR

HHHH

STROKE WIDTH
(NARROW aond
WIDE)

HHHH

VERTICAL
REGISTRATION

HHHH

HHHH | vors
HHHH
HH HH WIGGLERS
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OSCILLOSCOPE SERVICE AIDS

BABYSITTER (Single Sweep Mode)
Indicates the sensing of a pulse of predetermined amplitude. The
trigger level is generally set to 1/2 of the expected pulse amplitude.

1. To set the trigger level

CHANNEL CONTROLS
CH | VOLTS/DIV Determined by desired
pulse amplitude

CH 1 INPUT GND

MODE CHI

TRIGGER NORMAL
SWEEP CONTROLS

HORIZONTAL DISPLAY A

A SWEEP MODE NORMAL

A & B TIME/DIV 50 MS
A TRIGGERING

SLOPE +

COUPLING DC

SOURCE INT

Set the dot 10 the desired trigger level on the screen with the CH )
pasition control. Adjust the TRIGGER LEVEL CONTROL to give
asweep. Reposition the dot 10 the base line on the screen.

2. Single sweep operation
CH ) INPUT DC
A SWEEP MODE SINGLE SWEEP
Check trigger level by arming the scope by depressing the reset
button and its green lite will come on. Move the spot up and
check to see that a sweep is triggered when the trace reaches
the preset level. The light will be turned off by a sweep and
must be reset to arm the scope.
Reset the dot to your base line, arm the scope and place
the channel | probe on the point you wish to monitor.

SHOOT THE MOON
Used to indicate the presence of a single highspeed pulse of a
definite amplitude.
The calibration and setup is identical to the BABYSITTER
except that the A SWEEP MODE is NORMAL and the trace
is out of focus 10 enable it to be easily seen.
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OSCILLOSCOPE SERVICE AIDS (continued)
DELAYED SWEEP

A Sweep is Triggered Delay II'mes Out

Vi
X

J, B Sweep is Triggered

. Display the desired trace with HORIZONTAL DISPLAY on A
2. Set B SWEEP MODE to B STARTS AFTER DELAY TIME
. Set HORIZONTAL DISPLAY on A INTENSIFIED DURING B
Adjust the DELAY-TIME MULTIPLIER until the intensified
portion of the trace starts just before the desired pulse 10 be
observed on the trace.
. Pull DELAYED SWEEP KNOB oul and adjust the B Sweep 1o
display only the intensified pulse desired.
S. Set a SWEEP LENGTH to B ENDS A
. Set HORIZONTAL DISPLAY to DELAYED SWEEP 8
7. The DELAY-TIME MULTIPLIER may now also be used to
analyze other pulses on the trace.
8. If the B trace is unstable:
a. Set B SWEEP MODE to B TRIGGERABLE AFTER DELAY
TIME
b. Adjust the B TRIGGERING CONTROLS for a steady trace
with the B TRIGGER SOURCE on INT or use an EXT TRIC
for B

w

&

=
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COMMONLY USED PARTS

COMMONLY USED PARTS
P/N ITEM WHERE USED
453163 Probe Tip Diagnostic Probe
454612 Lamp Diagnostic Probe
817971 Probe Diagnostic Probe
829117 Jumper Wires 6
829118 Jumper Wires 18"
G228-4075 | Error Log Sheet 5410
2391023 Lamp Console 5410 5424 Backlite
2391062 Lamp Console 5410 - Power & Thermal
2391121 Lamp Console 5410 — Stop Light
2391653 Lamp 5424 — Read Lamp
2688263 Jumper Wires 12"
2580223 Air Filter 5410 - A Gate
2590287 Air Filter 5$410 — Regulator
2594238 Pin Extender
5232826 Air Filter 5410 ~ Bulk Supply
5372183 Lamp Console 5410 — Address Compare
and 1/0 Check
5203 - Commonly used electrical parts are found on Logic Page YB-251
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International Business Machines Corporation
Data Processing Divieion
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[U.S.A. Only)

IBM Warld Trade Corporation
821 United Nationa Plaza, New York, Naw York 10017
(Intarnational)
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