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STANDARD ABBREVIATIONS

A
AAR
ACC
ALD
ALT
ALU
AMP
APL
APLD
ARM
ARR
ASNMT
ATCH

ATTN

BSCA
BSCAR
BSCC
BSM
CAR
CARR
cce

CE
CHAN
CHK
CLK
CONDA
CONDB
CPS

CPU

CR
CRR
CRT
CRTAR
cs
CTRL
CURAR
cyc

DA
ol:]}
DBO
DCF
bcp
DDCF
DDCR
DDDF
DDDR
DEC
DEV
DFC
DFCR
DFDR
D.H.

2-8YS

Add to Register

Operand 2 Address Register
Access

Automated Logic Diagram
Alter

Arithmetic Logic Unit
Amplifier

Advance Program Level
Alternate Program Load Device
Armature

Address Recall Register
Assignment

Attachment

Address Translate Table
Attention

Operand 1 Address Register
Bit Count Appendage
Binary

Bill of Material

Binary Synchronous Communications Adapter

BSCA Address Register

Binary Synchronous Communications Controller’

Basic Storage Module
Carry
Carriage
Communication Control Program
Customer Engineer
Channel
Check
Clock
Condition A
Condition B
Cycles Per Second

or
Characters per Second
Central Processing Unit
Condition Register
Condition Recall Register
Cathode Ray Tube
CRT Address Register
Cycle Steal
Control
Cursor Address Register
Cycle
Depress and Release
Display Adapter
Data Bus-In
Data Bus-Out
Disk Control Field
Diagnostic Control Program
Disk Drive Control Field
Disk Drive Control Register
Disk Drive Data Field
Disk Drive Data Register
Decimal
Device
Dual Feed Carriage
Disk File Control Register
Disk File Data Register

Depress and Hold Until Next Non-Decision Block




STANDARD ABBREVIATIONS (continued)

DIAG Diagnostic
DIG Digit

ISP Display
DPF Dual Program Feature
DRAR Data Recorder Address Register
DRR Data Recall Register
DSD Disk Storage Drive
EC Engineering Change
ECA Engineering Change Announcement
ECC Error Correction and Checking
EM Emitter

or
End-of-Message

EOF End-of-Forms
EQ Equal
FBM Field Bill of Material
FCU File Control Unit
FD Feed
FEALD Field Engineering Automated Logic Diagram
FEMM Field Engineering Maintenance Manual
FET Field Effect Transistor
FFBM Field Feature Bill of Material
FIP Fault Isolation Program
FTT Fault Test
FUN Function
FWD Forward
HDB High Density Buffer
HOP Hopper
AR Instruction Address Regisger
ICA Integrated Communications Adapter
INCR Incrementer
INDN Indication
INJ Inject
INV Invalid
INST Instructions
INT Interrupt
INTF Interface
1/0 Input-Output
IPL Initial Program Load/Program Load Key
ITC Initial Table of Contents
K Thousand
L Length Count
LCA Local Communications Adapter
LCD Ledger Card Device
Lee Load CPU
LCR Length Count Register
LCRR Length Count Recall Register
LDA Local Display Adapter
LIO Load 1/0 Register
LLAR Locate Line Address Register
LPDAR Line Printer Data Address Register
LPIAR Line Printer Image Address Register
LPM Lines Per Minute
LSR Local Storage Register
LvL Level
M Meter
MACH Machine
MAG Magnet
MBAR Message Buffer Address Register
MES i E fication
MFCU Muitifunction Card Unit
MIAR Microinstruction Address Register
MICR Microinstiuction Control Register
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STANDARD ABBREVIATIONS (continued)

MLC Machine Level Control
MOSFET Metal Oxide Semiconductor Field Effect Transistor
MPCAR MFCU Punch Data Address Register
MPTAR MFCU Print Data Address Register
MR Manual Routine
MRDAR MFCU Read Data Address Register
MS Main Storage
MSAR Memory Storage Address Register
MST Monolithic System Technology
MTDAR Mag Tape Data Address Register
NL New Line
NO-OP No Operation
op Operation
OVFL Overflow Register
P Probe
PAIR Product Analysis Incident Report
PCAR Printer Command Address Register
PCH Punch
PDAR Printer Data Address Register
PEB Printer Electronic Board
PMR Program Mode Register
PRG Program
PROC Process
PS Power Supply
PSR Program Status Register

or

Program Support Representative

PRT Printer/Print
PTY Parity
PTX Photo Varistor or Photo Transistor
Q Q-Code
REA Request for Engineering Action
RECOMP Recomplement
REG Register or Registration
REL Release
REM Remove
REQ Request
REV Reverse
RD Read
RPQ Request Price Quotation
RTN Routine
SAR Storage Address Register
scp Store CPU
SDR Storage Data Register

or

Store Data Register (5415)

SEL Select
SIAR SIOC Address Register
slo Start 1/0 Operation
sioc Serial Input/Output Channel
SLD Solid Logic Dense
SLT Solid Logic Technology
SMS Standard Modular System
SNS Sense 1/0 Register
SPN Spindle/Disk Drive
SPR Storage Protect Register
SR System Reset
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STANDARD ABBREVIATIONS (continued)

SSW Sense Switch

%
ST Store Register >
1%
R Storage
Switch
Sense/Inhibit
TAP Timing Analysis Program
T8 Terminal Block
TEMP Temporary
TF Test False
(9 Test 1/0 Device
9 Track
Test
S Universal Character Set
VFC Vertical Forms Control
VFO Variable Frequency Oscillator
XR Index Register
XR1 index Register 1
XR2 Index Register 2
80 X Read
4 X Write
Y Read
R Y Write
r4 Inhibit

SYS -5



SYSTEM/3 MICROCODE LEVELS

33405412
FAO-2 _|EC571689 |FAO- |EC FAO-_ [EC
FA6-0 |ECB27785 | FA6- | EC FA6_ |EC
FA7-1 | ECB27827 |FA7- | EC FA7-_|EC
33405415
FAO-6__|EC825149 |FAO- |EC FAO-_ |EC
FA6-2 |EC825101 |FA6- |EC FAG- |EC
FA7-2__ | ECB25068 | FA7- | EC FA7-_|EC
3344-5415
FAD2 _ |ECB25144 |FAD- |EC FAO-|EC
FAG-2 |ECB25101 |FA6- | EC FA6|EC
FA7-2__|ECB30242 | FAT-_ | EC FA7-_|EC
BSCC-5415

[FBo3 [Ecs72305 | FBO- |EC [FBo- [ec ]
3277-5415

[Fco2  [ecsz4so1 [Fco- [EC [Fco- Jec ]
DA/LDA-5404,5408,5412,5415

[Fc7-3_ JEecsr23o6 [Fc7- |EC [rc7- Jec ]
MLTA-5410,5412

[FFo2 TEecs77027 [FFo- [EC [Fro- Tec ]
MLTA5415 .

[FFo1 JEecs24so8 [FFo- [EC [rFo- Jec ]

NOTE: These are latest levels as of 7-1-1978

SYSTEM/3 CPU ERROR LOG FORM NUMBERS

TYPE FORM NUMBER
5404/06 G229-8005
5408 G229-8041
5410 G229-4075
5412-B G229-4450
5412.C G229-8097
5415-A/B G229-4098
5415-C/D G229-8091
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OSCILLOSCOPE SERVICE AIDS

BABYSITTER (Single Sweep Mode)
cates the sensing of a pulse of predetermined amplitude. The trigger level is generally >
o V2 of the expected pulse amplitude

1. To set the trigger level
CHANNEL CONTROLS

CH 1 VOLTS/DIV Determined by desired pulse amplitude

CH 1 INPUT GND

MODE CH1
RIGGER NORMAL
EP CONTROLS

HORIZONTAL DISPLAY A

A SWEEP MODE NORMAL

A & B TIME/DIV 50 msec

A-TRIGGERING

SLOPE +

COUPLING DC

SOURCE INT

the dot to the desired trigger level on the screen with the CH 1 position control.
ust the TRIGGER LEVEL CONTROL to give a sweep. Reposttion the dot to the
base line on the screen.

2. Single sweep operation

CH 1INPUT DC

A SWEEP MODE SINGLE SWEEP
Check trigger level by arming the scope by depressing the reset button and its green light
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 1 probe on the point
you wish to monitor.

SHOOT THE MOON
Used to indicate the presence of a singie high-speed 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 to enable it to be easily seen.

LAYED SWEEP

A-Sweep is Triggered Delay times out

Vi

B-Sweep is triggered

. Display the desired trace with HORIZONTAL DISPLAY on A
. 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 to be observed on the trace.
Pull DELAYED SWEEP KNOB out and adjust the B-Sweep to display only the intensified
pulse desired.
Set a SWEEP LENGTH to B ENDS A.
. Set HORIZONTAL DISPLAY to DELAYED SWEEP B
. The DELAY-TIME MULTIPLIER may now also be used to analyze other pulses on the
trace.
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 TRIG for B.

w N

~Noo
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CHECKING PHASE ROTATION WITH AN OSCILLOSCOPE

Phase rotation can quickly and easily be checked with an oscilloscope using only one
probe by using the “line”’ sync feature of the 453 (or equivalent) scope.

Use the following procedure:

1. Attach a 10X probe to Ch1 input. Use appropriate thread adapter and high voltage
probe P/N 1749249 or 1749250.

2. Set Ch1 input coupling to AC, Volts/div to 10.
3. Set Mode switch to Ch1, trigger to Ch1 only.

4. Set sweep to 2ms/div. At this sweep speed each horizontal division represents approxi-

mately 40°.
5. Set a Sweep Mode to normal, Level to zero (0).
6. Slope to plus, coupling: AC, Source to LINE. Center the sweep horizontally.

Probe each of the three hot poles to find the one that gives a waveform starting on the

leftmost side of the screen at the center horizontal line and going plus.

The pole giving the waveform starting at the left edge of the screen or zero degrees is the

reference phase.

From the reference phase probe the next pole counterclockwise. If the positive-going

waveform begins 120° after the reference phase, phase sequence is correct. |f phase

sequence is not correct, the waveform will not start plus until 240 degrees after the first

phase. i

On a correctly phased receptacle, probing each hot pole in sequence counterclockwise

will easily show the 120 degree difference and correct sequence.

Note: See General C.E.M. 269 which shows the one case where the phasing may be 180
and 90 degrees rather than 120/120.
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SCOPING FOR NOISE

Electrical noise on the frame or ground of data processing devices can be a source of in- n
termittent problems. The effect that this noise has on the machine is largely determined o
se time or the frequency characteristic of the noise. At low frequencies, such as 60 7
s, the noise is seen as common mode noise. That is, the noise causes a gradual shift
Phe reference point (frame). The signal is referenced to DC ground. The DC ground or
frame is fluctuating with respect to true ground or ‘0’ volts potential. However, the signal
is still +3 volts above frame potential.

Static or any sharp transient noise behaves quite differently. Since frequency is directly
related to rise time, this noise is treated as a very high frequency disturbance. The imped-
of each leg of this same circuit will appear differently to this type of noise. This can
a higher voltage to appear on one leg of the circuit than the other. The resulting
ntial difference between input legs can cause the circuit to malfunction.
In order to see the significant noise on a system ground, a special scoping technique is
used. Both probes of a dual trace oscilloscope should be connected to the same point. The
sensitivity of each probe input is set to the same level. Now, by inverting one channel,
and adding, all low frequency “‘ mode"’ noise di: s. Both ch Is being
“identical’ has caused the lower frequency noise to phase out.

t both channels are not identical. The invert circuit on channel two of the scope has an
'tional circuit not present on channel one. The time delay in the circuit is very minute.
g, this small difference that prevents the very high frequency noise from being phased
out. What is now displayed on the scope is only noise that can significantly effect the
performance of the machine.
An energized AC power line can be scoped directly as well. The AC voltage (low frequency
“‘common mode’) does not display on the oscilloscope but any relatively high frequency
noise does. Exercise extreme caution when probing AC power conductors. Use of HV
probes P/N 1749249 and 1749250 is recommended.
Scoping for noise in this way should be coupled with experience and knowledge of the
test gear. A coincidental failure of the machine and an observance of noise on the scope
can effectively be captured with the use of an event recorder. This is often the only way
of proving noise is a problem source.
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ESD (5404)

3277
Mod 1

?

On

5404

5213/Mod 3

10 - SYS

Point 1
Point 2
Point 3
Point 4
Point 6
Point 7

22 inches from floor center of cover
22 inches from floor center of cover
22 inches from floor center of cover
Center of cover on modesty skirt
Center of attachment board

Center of top file




ESD (5408)

5213

5408

Enclosure

Paint 1
Pont 2
Point 3
Point 4
Point 5
Point 6
Paint 7
Point 8

22 et from floor
22 inches from floor
22 inches from floor
22 inches from floor
22 inches trom floor
22 wnches from floor
22 inches from foor
22 inches from tloor

©)

center of 5444 cover
6 inches from edge
center of modesty skirt
6 inches from edge
center of cover

center uf cover

center of cover

6 1nches from corner
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ESD (5410)

5410

5203

12 - SYS

Point 1
Point 2
Point 3
Point 4
Point &
Point 6
Point 7
Point 8
Point 9

)

22 inches from the floor center of cover

22 inches trom the floor center of cover

22 inches from the floor 6 inches from edge

22 inches from the floor center of modesty skirt
22 inches from the floor 6 inches from edge

22 inches from the floor 6 inches from edge

22 inches from the floor center of cover

22 inches from the floor center of cover

22 inches from the floor 6 inches from corner

N O)




ESD (5412)

1

5412

O_

5424

|
5421

Point1 22 inches from the foor center of cover
Point2 22 inches from the floor center of cover
*—O Point3  22nches from the floor 6 inches from edge
Pointd4 22 inches from the floor center of modesty skirt
Ponts 22 .inches from the floor 6 nches from edge
e Point 22 inches from the floor 6 inches from edge
Point7 22 inches from the ftoor center of cover

Point 8 22 inches from the tloor center of cover
Point 9 22 inches from the floor 6 inches from corner
Point 10 Center of Selectric

SYS - 13
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ESD (5415)

5421

14 - SYS

5415

5424

Point 1
Point 2
Point 3
Point 4
Point &
Point 6
Point 7
Point 8
Point 9
Point 10

22 inches from floor center of cover

22 inches trom floor center of cover

22 inches from floor 6 inches from edge
22 inches from floor center modesty skirt
22 inches from floor 6 inches from edge
22 inches from floor 6 inches from edge
22 inches from floor center of cover

22 inches from floor center of cover

22 inches from floor 6 inches from corner
Center of Keyboard




CYCLE STEAL REFERENCE — PART 1

!
+
DBO —2 /
390 B son !
L
Clk 0 Clk 6 !
f Attach ,’ 5415
| 3741 3411 | cPUlchan
I Atch. Atch. | I’
| 1 ! Cik 7D -0D
! / —
| ] t
n ] a | ck1,3,5.7
,’ Prionty
3 t request
1 latches
— 8+P To roller
display 7L

Cycle steal 4 3
req. lines { s /
7 b
+
!
!
)
/ 1

1/0 LSR select ‘3 .y ’: /O LSR (=2
[ f 5)
ines (2 of ’7s_f [ ) nat Aal-s/ X select  f-4
motrix -8
7 I Ck 8,0 T
2,4
CPU Cycle 3411 1/0 Cycle 3741 1/0 Cycle
Clk 0
csra| Roset -8
3741 Priority latch 3 N
Dev. adr. on DBO \
1/0 LSR selected \
]
Clk 6 L
CSR 5 . n—

3an Priority latch 5
Dev. adr. on DBO
1/0 LSR selected

B 3741 and 3411 request an 1/0 cycle
Bl 3411 gets cycle request granted (04) on DBO. The 3741 must wait

B} 3411 attach. sends 5 and 7 to select "MTDAR" LSR at clock 8. This will be
repeated at clock 4 and, if necessary, at clock 0 and 2 (not shown in timing chart).

@ 3741 again request an 1/0 cycle.

[ 3741 attach. gets cycle request granted (30) on DBO.
A - 3741 attach. sends 4 and 5 to select “DSAR" 1/0 LSR at clock 8 (clk 4, 0, 2 not shown)

Note: Refer to part 2 for other devices.
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CYCLE STEAL REFERENCE — PART 2

N
)
\5"b
8
A
<
1| e 3110 | sada/a7RW 35 | DFDR A4 | 5404, 5406, 5408, 5410, 5415
2 |en 4|08 | s4a5 37 | DDOR ce
45 | DOCR ce |s415
2 |en 4 (08 | s54a5 36 | DOCR ce
56 | DDDR ca |s410
2 |67 4|08 | saa8RW 35 | DDDR c4 | 5408, 5410
3 6/7 5 |04 3410/ 5.7 MTAR 64 5415
3 {6 5104 | 5203(52130n |46 | LPIAR €4 |5408,5410,5412 PCAR E6 5404, 5406
: Mod. 4/6 |56 | LPDAR | E6 PDAR E4
a |en 6 {02 | sioc 34 | s1aR 34 |s415
4 |67 6 (02| sioc 46 | s1AR 34 |s412
a |6 6|02 | sioc 45 | sIaR 34 | 5404, 5406, 5408, 5410
5 | 67 7 {01 | 341011 57 | MTDAR | 64 |5408,5410,5412
6 |45 3|90 | Bsca1 37 | BSCAR-1 | 84 | 54045406, 5408, 5410, 5412, 5415
7 | as 4|88 | 2s60pCH 57 | MPCAR | F6 |sa15
RD 6,7 MRDAR FS5
7 |4 4|88 | 2560PRT 47 | MPTAR | Fa |[s41s
7 | a4 4|88 | 2560PCH 57 | MPcAR | Fe 5415
7 |as 4|88 | 2560PRT 47 | MPTAR | Fa [s415
7 4/5 4 |88 5424 PCH RD 5.7 MPCAR F6 5410, 5412, 5415
6.7 | MRDAR | Fs
8 |45 5 (84 [ 2501 35 | craR c | 5415
8 |45 5|84 | 2501 56 | CRAR ic |sa12
9 |45 6 (82| sscc 47 | cAR-1 | 24 |s415
56 | CAR.2
9 |4 6(82| mLTA 46 | sas 28 | 5410,5412,5415
10 | a5 7|81 | ssca2nca 37 | BSCAR-2 | 8C | 5408, 5410,5412, 5415
10 | a5 7 (81| oaioa 36 | cAR 8C | 5408, 5412, 5415
10 |45 7(81| oa 57 | cAR 8c | 5404
" | 3{s0 | 1442 47 | MPCAR | 54 |5410,5412,5415
12 213 4 |48 5424 PRT. 47 MPTAR Fa 5410, 5412, 5415
12 |23 4|48 | 120/5496 57 | DRAR Fo | 5408
13| 23 5|44 | 2265 36 | CRTAR | 90 | 5406
14 |23 6|42 | cusT.svs.
15 | 273 7 |41| 3340744 37 | oobR ca
45 | DDCR c6 | 5415
15 | 23 7 41| 2340 34 | ooCR cs
37 | DDOR ca |s412
16 | on 330 3741 45 | DSAR 44 | 5408, 5410, 5412, 5415
17 | on 4{28 | 1403 46 | LPIAR €4 | 5408, 5410,5412,5415
56 | LPDAR €6 -
18 | on 5|24 [ 3277184 67 | CRTAR | 18 | 5415
19 | on 6|22 | sa4BSEEK 34 | DDCR C6 | 5408, 5410
2 | on 7|21 | s4aasa7s€Ex | 3.4 | DRCR A6 | 5404, 5406, 5408, 5410, 5415
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MACHINE CYCLE DESCRIPTION

10p = Op-code moved from storage to op-code register.

g Q-code moved from storage to Q-register.  *

Third instruction cycle when instruction uses no addresses

Establishes first operand address in BAR when first RN

operand is indirectly addressed.

Establishes high-order byte of first operand in 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 WL D

AAR when the second operand is directly addressed

IL2 = Establishes the low-order byte of second operand in the
AAR when the second operand is directly addressed.

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

EB = Moves a byte of the first operand from storage, operates
on it and returns it to storage

= Transfers one or two bytes of data to or froman 1/0 ., ,

attachment or device. 4 \ B

i

"

I
"

=
"

1
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CPU BASIC TIMINGS

F 152us ~|
Machine Cycle y X_
Clock o 1 2 3 4 5 6 7 8
‘ ADDR | misc | COMPUTE | ADDR LO MDDI ADDR HI MOD l

Load SAR / \ F
R/W Select [ o\

Data from Stor

Store Pulse

New Data to Stor

LSR Bus Gating XADDR Y MISC v MISC
. =
LSR Write A A /\ Lo A
A Reg In-Gate / X X FORCE 1 \
P ——
8 Reg In-Gate R SOR X LsR LO N shw \

Load A & B Regs /—\ /_\ /_\ /-\

Comp A Reg \

X

4 h

ALU Output Xi X X r
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INSTRUCTION CYCLES (FAST I-CYCLE)

all instructions are executed at fast |-cycle speed. Certain instruction types require nor-
rocessing speed. >

These operations that require normal processing speed include:
e 1/0 and Halt instructions
e The last cycle of a 3- or 5-byte instruction
ertain time dependent diagnostic programs
e Cycles during which program checks occur

The following instruction cycle diagram shows the I-cycle, dummy half cycle, and machine
cycle relationship for all instruction types.

A e T T

o Address

S0 Via Ve Vix2 V EA v €8 \

Joe Ve Voim Voin Vi ¥ ouemy V €A \

S e Vi@ Vi Vi V iz Vounmy VO EA \
J oo Ve Vi Vi Vi ViV EA \

One Address Instructions (nonbranch) MVILCLi, TBN,
vr TBF, SBN,
oo V e V' ix1 V pummy V €8 Vv €8 \MGSBF

ST.L.A,

J’mn Viia V i V [E8] v EB vV EB \ scP, and
LcP

One Address Instructions (branch}

S voe V ia ¥V it Vo \’
T Ve Vo Voo

LA and BC

Command

o [ 00 V 1@ V R \  Jcanacer

rions

Instruc:
cos— 108 ¥ Oummy V10V oummy V R \ WL, APL,SI0, LI0 or SNS
e o . . with I/C»‘i:vw
APL 0 ¥ oummy V@ ¥ oummyV 141 ¥ Oummy ¥ 101 ¥ Dummy | TiO
T r
S op Voummy Vi@V oummyV X1V Dummy TIo

EB1 Followed by

T T T EB-LIO
T or Vouwm V 1a ¥ oemmyV 1m1 V Dummy V101 ¥ Dummy Y easne

,
S op Voummy V 10 ¥ dummyV 1x1 ¥ Dummy V81 Followed by £8-L10
and SNS
te. To tie off fast | cycles, jumper 01A-B3S2-J12 10 01A-8352-008
This will cause the Mode! D to run like a Mode! B/C.
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MICROCODE AND 10S INTERFACE

As 1/0 devices have become faster and more sophisticated, microcode has come into wide-
spread use as a communication interface between system programming and /O devices. The
major impact from a microcode failure is the inability of 10S to communicate with the
device

(Example of 3340 microcode and corresponding disk 10S.)

When device errors occur, 10S can retry the operation and assuming successful completion,
continue on. When an adapter check occurs, 10S can force a reload of the microcode (soft-
IPL) and continue on. If the error persists after three retrys, I0S will cause a branch to a
X'00" OP Code and force a process check. This will result in a red light indication and the
interrupt Level 7 light on the console

HARDWARE INTERRUPTS

Unexpected hardware interrupts on the System/3 Model 15 can also cause system symptoms
that appear to be software failures. At system generation time a table is built for every device
on the system. Each table contains numerous elements which can represent a function for
the device to perform at execution time, when a function is requested of the device, the
element is plugged with the address of the requesting task and the address of the active I0B
(Input/Output Block). The requesting task may be a user program or the system itself. The
10B contains a description of the function to be performed. When the SIO is given to the
device, the 1OB is put in the wait state. When the OP END interrupt is received from the
device, the active 10OB is posted complete if the operation was successful.

In the case of the unexpected interrupt, no information has been plugged into the table
element. Upon receiving the interrupt, the interrupt handler determines the device type
and goes to the appropriate table to get the task and 10B information. System program-
ming will check for a valid 108 address and, if none is present, will force a processor check.
The PSR can determine the device that caused the unexpected interrupt

20 - SYS



INTERRUPTS
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CPU ERROR HANDLING

The information below describes several common types of error conditions and how the
software handles them:

1. UNEXPECTED INTERRUPTS — 5415
When an “IOB** (1/0O command to a device) is initiated the device performs it's func-
tion and then causes an OP-END INTERRUPT which the “I0B" expected. |If a device
or attachment check occurs, it causes a pre-mature OP-END INTERRUPT but since
the error can be explained the software simply posts a message (one exception is when
the 3340 gets an attach. check; see STEP 3-B). However, if an "IOB’* has not been
activated for a device and that device OP-END INTERRUPTS, the software fokces a
00" INV. OP. process check. The console lights show “INT LEV, 4,2, 1 (7)"" and
memory location X'0102-0103" has XX11 11XX XX1X XXXX. The CPU error log
sheet should be filled out, memory location X’0100—010F’ recorded and a memory
dump taken (if 3340 attach. caused the proc. ck., a CEFE dump can’t be taken —
use stand-alone dump). A “PSR"" can now analize this information to determine the
cause

N

PROGRAM CHECK HALT — 5415
The “PC" stick light halt has been changed on later program releases. An INV. OP
(FF) process check, forced by software, will occur instead of “PC" halt.

w

MICROCODE ATTACHMENT CHECKS — 5412 and 5415
If an error occurs in a microcode driven attachment the microcode is reloaded. The
table below shows various attachments and how they handle re-load.

MICRO CODE

DEVICE ‘ RE-LOAD TRIES | RESULT IF UNSUCCESSFUL
A)  3340/5412 3 1- halt
B)  3340/5415 3 INV. OP (00} process check (see step 1)
C)  3277/5415 4 Ld or 5E halt
D)  DA/5404, 5408,

5412, 5415 1 Y6BL halt
E)  BSCC/5415 ’ 4 Y6ENO halt
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CONSOLE DISPLAY PANEL

fp System/3
imber Model Identification Information Displayed
Al SAR HI/SAR LO Contents of storage address register ton Model | 2C and Model

15, SAR DISPLAY toggle switch must be st at SAR)

2 All LSR HI/LSR LO Contents of register selected by setting of LSR DISPLAY
SILECTOR switch
3L All OP RIG Contents of the op register
IR All QRIG Contents of the Q-register
4L Al B-REG Contents of the B-register
= Al ALUCTL The state of the following ALU wontroly
DIG CAR (digital carry)
DEC (decimal)
RI COMP (recomplement)
ADD (addition)
SUB (subtraction)
TIM CAR (temporary carry )
AND dogical and)
OR tlogical or)
sL All A-REG Contents of the A-register
SR All ALUOUT Qutput of the AL
L 8,10.128 | Reserved

120,18 ATT

Contents of ATT

(The ATT displayed is the active ATT register unless the alter
display ATT function is being used. in which case the addressed
ATT repister is displayed. An ATT is always selected and
displayed here repardless of whether the contents are being
used.)

COND REG.

The contents of the condition register are displayed as follows
BIN OVI (binary overflow)
TI (st false)
DEC OVE (decimal overflow)
HI thigh)
LO (low)
10 tequal)

mn All S ASNMT

Cycle steal assignment is displayed as it is presented to the
1/0 devices on the 1/0 interface

R 8.10.128 | INTLLV

Interrupt level, indicating which 1/0 device is interrupting the
program. Level is displayed as a binary encoded value. Inter-
rupt level 0 is indicated as no light in any of the 3 interrupt
level code bits and the INTERRUPT CYCLL light on.

120 PMR/INT

Program mode register (PMR) and interrupt level. The PMR
displayed is the active PMR unless the alter/display EMR
function is being used. 1n which case the addressed PMR 15
displayed.

Interrupt levels are indicated as follows

Interrupt Level Indicators On

0 INT L1V
1 INT 1
2 INT 2
3 INT 3
4 INT 4
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CONSOLE DISPLAY PANEL (continued)

Strip System/3
Number Model Identification Information Displayed

15 PMR/INT (Models A Program mode register (PMR) contents and binary encoded

and B) interrupt level. The PMR displayed is the active PMR unless
PMR (Models € and D) | the alter/display PMR function is being used. in which case

the addressed PMR is displayed

Interrupt level is displayed as a binary encoded value. Inter-
rupt 0 is indicated by no light in all 3 interrupt level code bits
and the INT L1V light on. (On Models € and D only. the
binary value displayed on the INT 1, INT 2.and INT 4 lights
below the MACHINE CYCLES lights serve as the interrupt
level code bits.)

8 KI0.12B | PROC CHK The processor checks are displayed as follows:

1/0 LSR: 1/0 attachment made zn LSR selection error. 1f
USR |1 or LSR | 2 s not on. the LSR is associated with the
1403.1442.5203. or 5424

LSR 'l The output from the 3340. 3741 (IPL), or BSCA-1
LSR contained a parity error

LSR I'2: The output from an LSR associated with an 1/0
device 1 not listed for LSR 11

LSR HI: High-order (leftmost byte) of LSR output has patity
error

LSR LO- Low-order (rightmost) byte of LSR output has
parity error

SAR HI* Highrder (leftmost) byte of storage address register
has panty error .

SAR LO® Low-order (rightmost) byte of storage address register
has parity error

INV ADDR: Storage addresy register contains address that
exceeds installed storage capacity

SDR: Storage data register has incorrect parity.
CAR" Carry from ALU is wrong

CPUDBO" Processor tried to send data with incorrect parity
to an 1/O device

OP/Q. Incorrect panty in up-code register or Q-register
INV OP: Invalid op code in op-code register

CHAN DBO: CPU sent data with correct parity to 1O
device, but /0 device received data with incorrect parity

INV Q' Invalid Q-byte in the Q-register.

DBI: CUP received data containing incorrect parity from an
1/O device.

A/B. A or B register has incorrect parity

ALU: ALU output has incorrect parity

2018 PROC CHK The processor checks are displayed as follows

170 LSR: Selection of an LSR by an 1/O device was not
performed correctly

LSR: Parity is incorrect on the output of the LSR
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CONSOLE DISPLAY PANEL (continued)

Strip System/3
Number | Model Identification information Displayed
12,15 | PROCCHK SAR ATT: Parity is incorrect in the storage address register of

(continued) in the ATT register located in the processing unit

MSAR: Panty is incorrect at the memory end of the storage
address lines.

INV ADDR: The MSAR contains an Invalid address; that 1s,
the storage address exceeds the system storage size

STOR PROT: An attempt was made to read or write into a
protected address (Model 15 only)

SDBI: Parity is incorrect at input to storage
SDBO: Uncorrectable data error at output of storage
CAR: Carry out of the ALU is incorrect.

DBI: Parity is incorrect on the processing unit end of the data
bus i coming from the 1/0 devices

A/B: Parity is incorrect in the A-register of B-register
ALU: ALU output has incorrect parity (Model 12C only).

‘CPU DBO: Parity is incorrect on the processing unit end of
the data bus out going to the 1/0 devices.

OP/Q: Parity is incorrect in the op-register or Q-register
PRIV OP: An attempt was made to execute a privileged opera-
tion while in nonpriviledged mode (Model 15 only)

INV OP: An invalid op code exists in the op-register.

CHAN DBO: Parity is incorrect on the 1/0 device end of the
data bus out coming from the processing unit

INV Q: An invalid Q-byte is present in an 1/0 instruction

If both this light and the PRIV OP light are on, the check is
caused by a privileged op detected during 1-Q cycle. If this
lght is on and the PRIV OP is off, the check is caused by an
invalid Qbyte in an 1/0 instruction.
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1/0 CHANNEL CONDITION A & B RESPONSES

e
1/0 Channel Conditions Condition
[ e [ -tower |a]s
No va
Time
Yes
CPU Reaction
080 No Processor Checks Stop With
Parity OK Channel DBO Check Light On
Yes
Device
Address No t—1— [Processor Check Stop With
Recognized 1| 10 Byte Invalid Check Light On
Yes
N
No_[—t—1 [Processor Check Stop With
Field Valid 1L {QByte Invalid Check Light On
Yes
NS
Instroction Yes Proceed to Next Sequential Instr
No
TI0
No
Instruction
Yes
o Yo
Condition L ——{ Branch to Effective Address
Met
Ne No Proceed to Next Sequential Instr
o
Retry 1/0 Instruction
Proceed to Next Sequential Instr
B-Cycle
Processor Check Stop With

Channel DBO Check Light On

Continue as Normal
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CARD PIN AND VOLTAGE LOCATIONS

SLD
D02 802
o o
o o
o o
o o
] o
o [
Gnd O ]
o o
o o
o o +6
o o
013 | © I": B13
J02 ° ° G02
o o
o o
o o
o o
o o
Gnd —O o
o o
o o
o 00— +6
o o
wa| % © feis
Pin Side
FET Array Card
(5415 Only)
D02 802
o o
GND: o0 o
+8.6 ———0 o
o o
o o
-3V*—10 o
GND —O o
o o
Ref Volts*® —0 o
o oO———+34
o o
o o
D13 ] EBIS
J02 1G02
o o
GND——+—0 o
+8.6 ———0 o
o o
] o
o o
GND———+1+—0 o
o o
o o
o oO——+34
o o
o o
J13 G13

Pin Side

*Internally Generated
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MST
D02 B02
o o
o o
o o
o o
o] o—1—— 4V
o o
Gnd o— Ref
o [o} Volts
o o
o o
o o
p1a| © © |e3
Jo2 ° ° Go2
[o] o
o] o
o ]
o o— 4V
o o
Gnd 0 [og Ref
o o Volts
o (]
o o
o o
a3 ° ° G13
P02 MO02
o o
o ]
o o
o o
o o— 4v
o o
Gnd —0 O Ref
o o Volts
o o
o o
o o
pal % 2 w3
uo2 S02
o [}
o o
o [e]
o o
o o— 4V
o o
Gnd —O o— Ref Volts
o o (See Note)
o o
o o
o o
iz | ° ° s
Pin Side
Note:

Ref volts may or may
not be present on pin
depending on card type.




CARD MODULE COORDINATES AND VOLTAGE LEVELS

MST CARD LAYOUT

MST - Pin Side of a 1. 2, or & Wide Card
d9cofrangwvuwroarrvyy xyIiiievers
! ! ! .
1 I | 2 5415 3 High
l T. Cards Only
w 8
N l I | )
€ 10
‘. S R B o
— [N — 7Y
l | 13
1.
: | L
-—— — —=}20
i | b
: I 22
23
—_— _— e}
, %
4 %
W 50
1
2 51
52
53
54
VOLTAGE RANGE
up DOWN
V- VTL +2TO +6.5V 0TO .8v
E-EIA +3TO +15V -3TO -15V

MST/SLD Voltage Levels

+6.6 Maximum Up

+3.0 Minimum Up
F Level
SLD-100 Voltage Levels

-0.613V Maximum up

+0.3 Min Down

-0.987V_Minimum u

Z Level
MST-1 Voltage Levels

16.0V Maximum up
2.0V Minimum up

‘ E Level

SLD-700 Voltage Levels

-1.567V Minimum down

-2,1V Maximum down

Q.66 V Minimum down

-1,0V Maximum down
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Front View

Cable Lead Number

Switch Comac(—]

o 1 Wide Card Shown
h Top Card S

® 4 Wide Cards Wit
Connectors are L

abeled W, X, Y. Z - Top to Bottom
com
oM

Card Assembliy

Sw
Name

'

T17

Pin Number

cv

NT9.

X XXXX

wi2j ¢V

Cable Assembly
2 Unused Positions
Orange Lead No 1

/Cald Pin at Board

on

™ Cora Locaton

D13

|
| a—

[—
—

\_ 2 Unused Positions
Connector Mounted on Card

MST Card

Front View
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LOGIC SYMBOLOGY

Polarity is indicated by a wedge { & ) or no wedge.

N
Y
More Negative Voitage ] A N

More Positive Voltage

Active level is the line level that conforms to the edge of block character for that line

This line is functionally active when minus  — D[ A A~

This tine is functionally active when plus

AND

The output of the AND is active when all of the inputs are active.

ﬁ

OR

The output of the OR is active when one or more of its inputs are active

=

0ODD COUNT

This is a device whose output will be active when an odd number (1-3-5-7, etc) of its inputs
are active.

&

EVEN COUNT

This is a device whose output will be active when an even number (0-2-4-6, etc) of its inputs
are active.

OSCILLATOR

This is a device which produces a uniform repetitive output either continuously or during
the application of an input signal of the polarity indicated. It is desirable to show the
frequency in the block.

. ﬂ i\ ATV
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LOGIC SYMBOLOGY (continued)
AMPLIFIER
This is a device whose fundamental purpose is to provide adequate driving energy and appro-

priate impedance matching to other devices. Its output will be active when its input is active.
An AMPLIFIER has only one logic input.

DOT OR and DOT AND

Basic function whose outputs are connected externally so that the connection performs an
AND or OR operation (dot AND, dot OR) shall be identified by having an additional A or OR
placed in the block to the right of the primary block function symbol.

A
poT

EXCLUSIVE OR

The output of an EXCLUSIVE OR will be active when one and only one of its inputs is
active.

VARIATIONS
FLIP FLOP
This is a device which has two stable states. One of these is called the 1 state or set state; the

other is the O state or reset state. In the set state, the outputs assume their indicated polarities.
In the reset, or O state, the outputs assume polarities opposite those indicated.

APOSITIVE INPUT HERE  PRODUCES OUTPUT POLARITIES AS SHOWN

FF

J
T
— Jk
R

A POSITIVE INPUT HERE® PRODUCES OUTPUT POLARITIES
OPPOSITE TO THOSE SHOWN
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LOGIC SYMBOLOGY (continued)
FLIP FLOP (continued)

Operation

(a)  Application of a signal of indicated polarity to the S or set line will cause the outputs of
the block to assume their indicated polarities.

(b)  Application of a signal of indicated polarity to the R or reset line will cause the outputs
to assume polarities opposite to those indicated.

{c)  Application of a signal of indicated polarity to input line T, or to both the J and K in-
puts simultaneously, will change the state of the FLIP FLOP (complement the FLIP
FLOP).

(d) Application of simultaneous S and R inputs will cause the outputs to go to opposite
polarities.

BLOCK CHARACTERS

o

CONTROL LINE OF PH
CONTROLLED DATA LINE OF PH
COMPLEMENT SET

COMPLEMENT RESET

RESET LINE

SET LINE

COMPLEMENT LINE. SEE FLIP FLOP
UNLOADED OUTPUT

NON LOGICAL LINE (BIAS)
INDICATED OFF BOARD CONNECTION
OR LABELED LOAD RESISTOR

o
o

exCHU DX

FLIP FLOP LATCH or FLIP LATCH

The definition of this device is the same as that given for FLIP FLOP except that simultaneous

pplication of signals of indi d polarity at the S input and the R input will cause the 1 out-
put and 0 output to both go to the negative polarity or both go to the positive polarity (de- ,
pending upon the characteristics of the particular circuit type) for the duration of such simul-
taneous input fication. C ! input is not le to this block.

DN FL I FL

VARIATIONS
POLARITY HOLD
This is a device whose output will be active whenever the data line and the control line are

active. When the control input is caused to go to opposite polarity to that indicated, the out-
put will hold to whatever polarity is possesses at that moment.

DATA [ ] OuTPUT
CONTROL'
o

CONTROL : | I :
1 '
' |

| ' \
' ' '
) 1 )
' ' i

OUTPUT I l
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LOGIC SYMBOLOGY (continued)
SPECIAL

A SPECIAL block will have its function adequately described by wording on the diagram
page

SPEC

LIMITER

This is a device that limits one or both extremes of a waveform to a predetermined leve!
without distortion of the remaining waveform.

NN | UL

SIGNAL MODE CONVERTER

This is a device that provides the necessary conversion or translation between signal lines
having ditferent signal reference values—current mode to voltage mode, voltage mode to
voltage mode, etc

INVERTER

This is a device whose output is in the more positive condition as a result of its input being
in the more negative condition and vice versa.

R

ME CIRCUIT TYPE

SINGLESHOT

This is a device whose output will change for a specified time to the indicated polarity upon
the application of an input signal of the indicated polarity

20 Ms

——————— 1
INPUT. !
OUTPUT

—20 MS—8{
TIME DELAY
This is a device whose primary function is the time delay of a signal without distortion of

the signal.
20Ms

™ INPUT
ouTeuT i

-— 20 MS—=
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FUNCTIONAL LOGIC SYMBOLOGY

The Functional Logic Blocks used in System/3 ALDs consist of selectors, registers, decodes,
X, and MREGs.

ECTOR
The selector consists of .
a. Two or more ORs having common input or output gating.

b. Two or more ANDs having common input or output gating.
A combination of a and b.

AMPLE
A —
a € B o1 SEL
B
F— F G2
A G

En i

REGISTER

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

EXAMPLE
A Al® b—o REG
FL 8 G1
o G2
LR__J F R
8 a s H
c
FL —s "
R
c \
‘ S
E A J 3 2—s——
FL
F L
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FUNCTIONAL LOGIC SYMBOLOGY (continued)

DECODE

The decode block contains inputs and outputs which are assigned numeric values. An out-
put line is active when its numeric value is equal to the sum of the values of all active in-

put lines. When all input lines are inactive, the output sum is zero.

o
A
1 o
3 (": 2
— 4
a A a——¢
—rF
] 3

Character modifiers are characters (alpha and symbol) printed around the blocks.

define the block’s specific operation.

* Card Coordinate MsT = 2
> SLD100 = F
Module Pin / SLD700 = E
Voltage Leve! LD700 =

cs;»cmea Only on Input Pins)
Qutput

Set Line Pin
04D
A/OR

Re:et Lme
Il DOT function is active, will
cause block to reset.
U = Unloaded outnul + = DOT function, when active, will cause
DOT to indicate plus level
S = Simultaneous set and reset condition will result in a set condition.

These

The load for an unloaded output can be found by tracing the net to its termination. The
load will be specified by an * on the line and noted on the bottom of the FEALD page.

*The module pin will not appear when the line connects to a board pin.
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FUNCTIONAL LOGIC SYMBOLOGY (continued)

DELAY

LVe

lay block will be generated by the FEALD program when two or mroe circuit elements,
ded primarily for delay purposes, are removed.

EXAMPLE

AR AR A

° b -

AR AR

A
L
. 4 . "

MATRIX

A matrix relates to an addressing scheme where two or more groups of lines are used for
addressing. A combination of one active line in each group will select a specific storage

position.
EXAMPLE
c °
A A
—w —v
A o M o w
a B 1 1 X
c 0 2 v
ALy A 2 © 2 -z

The input lines are arranged in groups. One active line in each group will give one active
output.
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FUNCTIONAL LOGIC SYMBOLOGY (continued)
MULTIPLE REGISTERS (MREG)

Multiple registers (MREG) symbolize many registers which have common data and common
input/output gating. The gates are shown as address lines (AQ, A1, etc).

3
MREG

U
v A— A0
w. B— A1

E—C

U co X

v co

D z

The multiple register symbol can be used to represent ROS, LSR, SDR, and monolithic
memories. The unscopable address lines are “‘bundled’” and shown as one line from the
address decoder to the MREG. In the example the MTX addresses 3-bit words. The
00 depicts the address range 000 through 19.

19

Writing into the storage unit requires an address line and the control line to become
active. Reading from the storage unit requires an address line only.

MTX

MREG

<>»0
w©|o

111}

-lo
wlo
' o

©

co—f
)

o cD
15

|11
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GENERAL LOGIC PROBE

TECHNOLOGY ™ Probe
UP MULTI PN 453212
MST 2/4
@4 MST 1
DOWN

LATCH

NONE
DOWN

GATE REF
+1.4V
GND
-13V

GATING
+

L~

General Logic Probel

Specifications:

1. Size - 6" long, 2%’ wide, and 1% deep
2. Technology - SLT, SLD, TTL (VTL), FET, MST-1, 2, and 4
3. Built-in latch
4. Up and down indicators
5. Two gating pins
6. Will detect a 5 nsec pulse for MST and a 6 nsec pulse for VTL, SLD, SLT, FET
Switches:
1. Three-position - Select the technology you are using.
— Multi - Used with SLT, SLD, VTL, and FET
-~ MST-2/4 - Self-explanatory
— MST-1 - Seif-explanatory
2. Latch
— Up - Up level set
~ None - Latch not used
— Down - Down level set
Gating - Plus and minus gating pins are provided. The gate reference switch is used along
with these two pins for gating the probe. When gating is to be used with the probe, the
indicators are inhibited until the gate signal is present with the probe input signal
4.

Gate Ref - Select correct gate level for the technology you are using.
~+1.4V - For VTL, SLT, SLD

~ Gnd - For MST -2/4

~-1.3V - For MST-1
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5. Up and down indicator lights:
Up Down Range
On Off +2.0V to +60.0V
Off On +0.8V to —60.0V
Off Off +0.8V to +2.0V
Pulsing Signals - Depending on the frequency of the signal, either the up or down indicat
will be on alternately, or both indicators will be lit at the same time.
6. Input - Probe tip (P/N 5500901) is required for VTL. Ground lead (P/N 5500900) is also
required as the input signal is independent of the power supply.

7. Probe Power - Can be connected to any dc voltage source in the range of 4V to 12V. The
black lead must be connected to the negative potential and the red lead to the positive
potential.

8. Probe Support Hook - Should be hooked on the gate when probing.

9. Probe P/N - 453212
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MST DIAGNOSTIC PROBE

CE Diagnostic Probe — The CE Diagnostic Probe is designed as a substitute for the scope
in the normal diagnostic techniques.

The Diagnostic Probe has two probe tips. One is for probing MST-1 signals and the other
for SLD (SLT) 100/700 signals. Only one tip at a time is used. This tip slips over the
signal pin of interest and supports the probe.

Two lamps are provided to indicate the status of the line being probed. if the line has an
up level the “UP" indicator will be on. A down level will cause the “DOWN " indicator to
fight. A pulse will be shown as a flash of one of the lights (depending on the polarity). A
series of pulses is indicated by both lamps on, or on alternately, depending on the frequen-
cy of the pulses.

Each indicator lamp has its own sampling circuits and operates independently of the
other lamp. Thus pllses will be detected and displayed by the probe. If aline is active,
when probed, the appropriate indicator will be turned on for approximately 75 msec
After this time the indicator will go off and the line will immediately be sampled again.
If it is still active the lamp will be turned on for another 75 msec, otherwise it will stay
off until the line again becomes active.

The probe is powered by —4vdc and ground, through a 42-inch power cable. The end of
the cable has a 4-pin socket which plugs onto the power cross-over connectors on the MST
boards, or at other similar locations where —4V and ground have been provided in the
proper pin configuration. Always keep the side of the power plug labeied “UP" in the

up direction.

Additionally, the probe has two MST gates for “syncing” purposes. When a jumper wire
is connected from one of these gates to an MST signal pin, operation of the indicator
lamp is inhibited (both lights off) until the correct polarity signal is received by the gate.
The ““+" gate requires an up MST level to start sampling and the “—"' gate is contingent
upon an MST down level. The gates work for MST only. However, an SLD signal at the
SLD probe tip may be gated with an MST signal at the gate.

The following are specifications pertinent to the probe. “In between levels’ are not
defined and will vary from probe to probe.

A.  MST Specifications for MST Probe Tip —

UP LEVEL: —0.55Vv to —0.98V

DOWN LEVEL: -152V  to -2.18V

PROTECTION: +24vdc to  —30vdc

RESPONSE: 30 nanosecond pulse width

INHIBIT RANGE: —05vdc to  +24vdc,
—3.98vdc to  —30vdc, and
on open pins.

B.  SLD Specifications for SLD Probe Tip —

UP LEVEL: +2.7vdc  to  +60vdc

DOWN LEVEL: —0Olvdc to +0.45vdc
PROTECTION: —12vdc  to  +60vdc
RESPONSE: 200 nsec (worse case) pulse width
INHIBIT RANGE: —3.0V to —12.0V and on open pins.
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MST DIAGNOSTIC PROBE (continued)

C.  Specifications for MST Gates —

1) "+ GATE:
ACTIVE RANGE
INHIBIT RANGE
2) "-" GATE:
ACTIVE RANGE:
INHIBIT RANGE:

-1.01V  to -0613V
-155V  to —4.48V

-1.65V  to -4.48V
-0613V to -1.01V

3) PROTECTION: —4vdc to +6vdc
4) RESPONSE: SAME AS MST

D. POWER REQUIREMENTS:

E. POWER DISSIPATION:

F.  LAMPS:

G. TIPS
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—4vdc +OR —12% at
265 MA (MAX)

1.95 Watts (WORSE CASE)

(Field Replaceable).
2 Each - PN 454612

2 Each - PN 453163




DIAGNOSTIC PROBE CHECKOUT

Probe P/N 817971

Probe Tips
(P/N 463163)
Lamps
(P/N 454512)

MST PROBE CHECK

A-Gate
B2 Board - 5406, 5408, 5404
B3 Board - 5410, 5415, 5412

T2 Card
MST - Probe MST - Gate Expected Condition
JO5 (Clock Pulse) None Both lights on

JO5 (+ During Gate) M12
JO7 (- During Gate) M12
JO7 (— During Gate) D13
JO5 (+ During Gate) D13

Up light only on
Down light only on
Down light only on
Up light only on

] + Gate

] - Gate

SLD PROBE CHECK

Any D08 pin Down light only
Any +6V laminar bus  Up light only

\ 209 oo
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ALTERNATE PROGRAM LOAD DEVICE
The Alternate Program Load Device (APLD) is a cassette tape recorder that serves as an
alternate input device. It is used to load diagnostics when they are unavailable from the

normal input device due to a malfunction, and it is used to update diagnostic programs
that are disk resident.

Cassette

4 Position Switch

Stop
Qutput Rewind

Forward

Play

AC Adapter Volume Record
Socket Level

INTERFACE CIRCUITS

The APLD interface card contains pulse shaping circuitry only. Error detection, tape speed
synchronization, noise i 1, signal ion, data ion and de-serializati
functions are all performed by the tape loader program.

The interface circuits are contained on a single wide 2-high MST-1 card. The function of
the interface circuits is to convert the tape audio signals to machine readable MST-1 levels.
They consist of:

1. 60 Hz noise filter
2. Comparator

3. Shaper

4. Level Converter

5. Polarity Hold Latch

The read signal is first filtered to eliminate 60 Hz noise. It is then compared to a reference
voltage, and a signal is generated at the comparator output when a positive input signal
swing is detected. The generated comparator signal is shaped to the write signal pulse width
via a single shot shaper and then converted in the level converter to the desired logic level.
The output of the level converter goes to a polarity hold latch which is conditioned during
clock 2 of each CPU cycle. The output of the polarity hold latch is OR‘ed with a printer
attachment ‘busy’ signal.

During a read data sample, the ‘busy’ condition is tested by performing a Test 1/0. When
‘busy’ is present during the sample, a binary 1 is placed in core. When not present during
the sample, a binary 0 is placed in core.

APLD SETUP

1. Connect the 7.5 volt ac adapter from the ac adapter socket to a 115v ac outlet.
2. Connect the shielded audio cable from the cassette output socket to the input jack.
Note: When the audio cable is plugged into the cassette output socket, the cassette
speaker is disabled.
3. The volume control setting should be approximately 6.

CASSETTE ADJUSTMENT PROCEDURE
When using the cassette as an APLD or to update diagnostics, use the following procedure
to adjust the volume on the Norelco Recorder. Connect your CE meter across the output

of the recorder and adjust for 1.5 volts AC while reading data. Repeat this procedure for
Side B.
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DEVICES AVAILABLE FOR SYSTEM/3 MODEL 8

5448 Disk
Storage Drive

1to 12 3277s, 3284s,
32865, or 3288s inanyf- — —— — — — — — — — =

52031, 2. or -3 5444-A1, -A2, or -A3 3781 Dara Stavion/ 5471 Printer-
Printer Disk Storage Drive Srogvammab e ¥wor Keyboard
tation
T
|
| Either
! OR
! Both
3410:/3411
5444-A1 or -A2 Disk ,
s o Tape Units
torage Drive {maximum 4)
|
!
!
t
|
i
!
i
I
5408 Processing Unit
Storage Capacity:
16,384 bytes, B
32,768 bytes, r
t
L 49,152 bytes, or \ Dual Program
————————————— 65,536 bytes )
________ — F——— — —— —
1 i
Local Display \ Senal 1/0
| Channel [~~~ 7777

combination

1 Binary Synchronous

Adapter |
RO
Integrated |

Communications

Adapter (ICA)2 "

! Binary Synchronous
Communications

|
[ Adapter 7

Communications Facility

Note: Solid lines indicate required features or devices. Dashed lines indicate features and devices are available, but not required.

1255 Magnetic
Character Reader

3881 Opuical
Mark Reader

1419 Magnetic
Character Reader

1 Binary Synchronous
Communications Facility !

! The BSCA can be equipped with an EIA Local Attachment Feature that allows a BSC device (such as the IBM 3270 information Display System) residing in the local DP room to
be attached direct!y to the BSCA without a data set or modem
23410/3411 and ICA cannot both be installed on the same system
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DEVICES AVAILABLE FOR SYSTEM/3 MODEL 10

14426 or -7 Card 5424 5444 Disk 5475 Data Entry 5471 Printer- 1270 Opucal
Read Punch! MFCU Storage Drive? Keyboard Keyboard :— 1 Reader/Sorter3
| [ I 1
@ Lo, (R} [ ‘
| \f |
| 4 1 141
5422 Disk 5445 Disk 3741 Data Station/ 255 ¢r 9
Enci Storage Drive | Programmable Work r 4 Magneiic Character
nelosure 9 Drivi | Station (see note) | Reader
! | I | |
5448 Disk : | | Pl
Storage Drive | | | | 1
|
341073411 T | | |
e — | | 3881 Oprical
Tape Units F---7 | | L Mark Read
(maximum 4) \ | | I | ark Reader
| | | | i
ll I 1 1 .
4 5410 Processing Unit? |
|
Storage:
1403-2 or -N1 5421 Printer 8,192 bytes, !
Printer Control Unit 12,288 bytes, r———==>=—==7 :
16,384 bytes,
24576 b\:'e: ll Serial 1/0 Channel | ————— ]
32,768 bytes, or S
49,152 bytes Binary Synchronous
(65,536 by RPQ) Communications Z 1 Binary Synchronous
5203-1,-2,0r -3 | Adapter 1 Communication: Facilitys
Printer F-——=—==== = T—-—-—+t-—=-7 k- —— - -
Multple Line | Local , | Binary Synchronous
Terminal Adapter | Communications | | Communications
1 to 8 Terminal N (by RPQ) : Adapter ! 5 Adapter 2 1 Binary Synchronous

Facilities Communications Facilitys

T
'
i

Binary synchronous device residing in local
DP room (for example, an IBM 3270
Information Display System or IBM 3741
Data Station Model 2)

Note: Solid lines indicate required features and devices. Dashed lines indicate features and devices are available, but not required. Only one 3741 can be directly attached to the system.

11f IBM programming support is used, configurations without the 5424 must include both a 1442 and a 5444, and no 5475

21f 1BM System/3 disk system programming support is being used, at least one 5444 is required.

3Usually not used in the United States.

41BM programming systems for a disk-oriented system require a minimum of 12,288 bytes of storage to ensure systems availability

$The BSCA can be equipped with an EIA Local Attachment Feature that allows a BSC device (such as the IBM 3270 Information Display System) residing in the local DP room to
be attached directly to the BSCA without a data set or modem
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DEVICES AVAILABLE FOR SYSTEM/3 MODEL 12

1442.6 or -7 Card s“‘ Data i‘la‘x"/k 5424.A1, -A2 ‘ 3340.C2 Disk ] :w255»1. ZCh:i
Read Punch rogrammable Wor MFCU (2 drives) r agnetic Character
Stanon (see note) Reader

I PN ] | B

3410/3411 3741 Data Station/

2501-A1 or -A2 3881-1 Opuical
Tape Units - Card Reader (by RPQ) Programmable Work r @ i Mark Reader
{maximum 4) Station isee note)

l
|
|
|
|

5471 Printer- 1419 Magnetic

Keyboard l “=  Character Reader
! |
. | L ]
L ____________ 5412 Processing Unit Fr=——=—-—==----
Model  Storage Capacity Serial 1/0 Channel  f — — — — -
1403-2,45, -N1 5421 Printer —_— ——————
Printer Control Unit B16 32,768 bytes Local Desota 1 to 12 32775, 3284s,
y B17 49,152 bytes P e it 32865, or 3288s in any
B18 65,536 bytes combination
c19 81,920 bytes e 1
c20 98,304 bytes _ Binary Synchronous
Communications 2 1 Binary Synchronous
5203-1,-2,-3 ! Adapter 2 Communications Facility!
Printer \OR/ —M ________ T integrated 1 1 Binary Svnchronous |
uluple Line | Integrated | | Binary Synchronous
Terminal Adapter | Communications | | Communications
1 to 8 Asynchronous (by RPQ) | Adapter ! l Adapter 1 / 1 Binary Synchronous
Terminal Facilities T Communications Facility !
!
‘ Binary synchronous device residing in local
DP room (for example, an IBM 3270
information Display System or IBM 3741
, Data Station Model 2)

Note: Solid lines indicate required features and devices. Dashed lines indicate features and devices are available, but not required. Only one 3741 can be directly attached to the system.

!The BSCA can be equipped with an EIA Local Attachment Feature that allows a BSC device (such as th¢ IBM 3270 Information Display System) residing in tne local DP room to

be attached directly to the BSCA without a data set or modem.
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DEVICES AVAILABLE FOR SYSTEM/3 MODEL 15A

i

a —
2560-A1 or -A2 1442.6 or -7 Card 5422 Disk 5424.A1, -A2 Z':S Disk &?55 112.3
MFCM Read Punch Enclosure MFCU rage [ agnetic Character
(maximum 4) | Reader |
{ /\) J l 1 :
OR 7\ e __2
N\ eng (or) T |
| |
. , - |
3410/3411 2501-A1 or -A2 | 5444-A2, -A3 Disk | 3741 Data Station/ 3881-1 Optical
Tape Units ————= ] Storage Drive Programmable - .
il Card Reader | i Mark Reader
(maximum 4) | 1 (maximum 2) Work Station |
| | | I ! ! :
! | | | |
| I 1 4 po !
i ! ! T b
| i | | \ | :
3277-1 Display Station | | : | i : L 1419 Magnetic
(CRT/Keyboard) : : ) | { | Character Reader
| | | ! i 1
L i 1 1 1 |
————————— 5415 Processing Unit! Fe—————— | ,
| .
|
Model Storage Capacity | Serial 1/O Channel | — — — — - J
2odel 2forage L-apacily '
3284-1 Printer - - = — — = = — — — — — — S — 4
A7 49,152 bytes i 1 to 30 3§77s, 3284s
' . .
::g 85'536 bytes Display Adapter | — — — — — — —— - 32865, or@8288s in
8,304 bytes | any combination
A20 131,072 bytes rs——=—==——-
Binary Synchronous
| Communications Z 1 Binary Synchronous
1403-2, -5, -N1 5421 Printer | L __ _ _ _ _ _ _ L A_diw_e'_z _____ Communications Facihity?
Printer Control Unit Multiple Line : Local : erary Synchronous
Terminal Adapter | Communications | | Communications
(by RPQ) ! Adapter i | Adapter 1
1 10 8 Asynchronous S . T — Z 1 Binary Synchronous
Terminal Facilities | Communications Facility?
Binary synchronous device residing in local
DP room (for example, an IBM 3270

Information Display System or IBM 3741

Data Station Model 2) , .

Note: Solid lines indicate required features and devices. Dashed lines indicate features and devices are available, but not required. Only one 3741 can be directly attached to 4
the system.

11BM 5424 required with this unit if IBM programming support is used
2The BSCA can be equipped with an EIA Local Attachment Feature that allows a BSC device (such as the IBM 3270 Information Display System] residing in the locai DP room to
be attached directly to the BSCA without a data set or modem | .
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DEVICES AVAILABLE FOR SYSTEM/3 MODELS 158, 15C AND 15D

B20/D20 131,072 bytes
C21/D21 163,840 bytes
C22/D22 196,608 bytes T T
C23/D23 229,376 bytes
C24/D24 262,144 bytes

2560-A1 or -A2 1442.6 or -7 Card g"' Data :"x"’k 5424.A1 or -A2 3344.82 ;4255"' 2.3
MFCM Read Punch rogrammable Wor MFCU o Disk® =] Magnetic Character
Station (see note) N | Reader
T T~ J T |
_1OR] | |
1
? 106:1:1 2501-A1 or -A2 3741 Data i:a'x:/k @ 3340-81 or -B2 3881-1 Optical
ape Units == : Card Reader rogrammable Wor! Disk | Mark Reader
(maximum 4) | Station (see note) X
| ] T ! 1
I [} | : : |
| : | | 3340-A2 !
3277-1 Display Station | | [ Disk | :_ 1419 Magnetic
(CRT/Keyboard) | | ! ! Character Reader
1 . ]
| 5415 Processing Unit!} ]
Lo e e~ . |
Model  Storage Capacity i
} B17 49,152 bytes ’
;403-2, -5, ‘N1 5421 Printer B18 65,536 bytes \
rinter Control Unit B19/D19 98,304 bytes h
)
|
|
|
h

3284-1 Printer D25 393,216 bytes e e - 4
1 to 30 3277s, 3284s,
~D—26— - 5—21‘2—88}’!'.“ : ! Integrated Display 3286 3288
Binary Synchronous | Adepter | T T T TTT77 s, or s in
_: Communications : @ bmomm o any combination
2 Binary Synchronous Controlter | Binary Synchronous

Communications Z 1 Binary Synchronous

(Multipoint Control Station only) | Adapter 2 Communications Facility?

Communication Facilities S ’-7 ontre i SR |

annarv Synchronous
Communications
Adapter 1 1 Binary Synchronous
Communications Facility

P e —— T

Multiple Line Local ]

I
]
1 10 8 Asynchronous S {:”’g:g)“dapmr : izmm:mcat*ons !
Terminal Facilities . Y ! apter . n
"

s

Binary synchronous device residing in local
DP room (for example, an 1BM 3270
Information Display System or 1BM 3741
Data Station Model 2)

—

|
Note: Solid lines indicate required features and devices. Dashed lines indicate features and devices are available, but not required. Only one 3741 can be directly attached to

the system

llBM 5424 required with this unit if IBM programming support is used.

2The BSCA can be equipped with an EIA Local Attachment Feature that allows a BSC device (such as the IBM 3270 Information Display System) residing in the local DP room to
be attached directly to the BSCA without a data set or modem.

3The 1BM 3344.82 is available on Models D19 through D24 only.
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5404/5406 INDEX

BSM Addressing—5406 . ... .. ..
BSM XY Lines—5406
CE Console Switches
Channel Cabling—5404
CPU Boards and Power Supplies—5404 . .
CPU Boards and Power Supplies—5406
Data Flow Diagram—5404 . : . ... ...
Data Flow Diagram—5406 .

Halt Identifiers .. .............

1/0 Attention Lights . . ... .............. . T

1/O Check Light . . ..........
LoadDCP . ................
Operator Console Switches . . . . . . e
Power On/Off Sequence—5404 . . . . o B .
Power On/Off Sequence—5406 . .. .. ....................
Processor Checks .. .........................

Processor Check Error Priority . .. ... .
Single Cycle System Reset and Manual Routine .. ... .......
Sync Check—5404/5213-3 . .. . .. Y
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5404 DATA FLOW DIAGRAM

ADDRESS/DATA SWITCHES

13
B CL2and 3
(. |P] P P 0dd CD (170 cycie) L
9 A D8I
Main Storage . |0} 19 — Translate
x _ N
- f sor [1] 3cD B [1] ] A e 1CD (1-Op), 3CD (1-Q) In
4C 1o 2 - Reg [2 2] Reg
12 ey s x
3 e INE B T
-X* z 2 ,i Cond 1 Reg 1]
15] ke | @ »-Z— . H Channel In
4 6 1> C | f——————
. Storage Unit P ® 7 i@- 7 7 -@ LSR Hi - 3CD a ontrol
i 8 4 ! # LSRLo-1CD, 36D "
1 1cD, 3¢D, 5CD x
ALU -
SAR (Hi) SAR (Lo) tég th 15%% 7¢D L
a ® - @ - 0 - ‘ - o ) og t Reg Q } Reg
j g Decode Decode
plo[1]2[3]4]s]6[7]r]o]1]2]3]4]s]6]7 g+p E_16 ® - ® -
4 Ar 1
I plo] 1]2]3]4]s]6]7 plo]1]2]3[4]s]6]7
D, 4D, 6D 4 4
00€. 90 ! m.40.80 ¥ 20.40.60 ® 5o $ 500, 5c0
LSR (Hi) ‘ @ @ ‘ LSR (Lo)
1AR
A
ARR
S
AAR F——
1 Channel Out
XR1 — Cycle Control
LC L Control
RR | CRR S ‘
AR R
8 DBO
Translate
S o x Out +
XR2 E
— N
LPDAR E
CL 4C to 6C
LPIAR c
T
(P) PARITY cHECKED
1AR1
PARITY GENERATE
ARR-1
DISPLAY
16+ 2P
@ P 7[9 7 16+ 2P
16+ 2P R
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5406 DATA FLOW DIAGRAM

1

4 — 5404/5406

T |
Main Storage mrans ate ] DBI
% Cond
Read-CLK 1&2] g Reg
Write-CLK 5&6 i
P |Cr:\annel
I »{ Control
Op Channel
Reg Out
Address Y Control
Decode @
|
Translate | DBO
Out
SAR D) R (C)
@ LSR Q
Hi Lo Reg
Hi Lo ml
ARR
AAR
LLAR/CRTAR Cycle Control
XR-1 .
PSR g
BAR 3
DFCR [roe] 1a [ e [ixafenifria]ixe]ime]iiaf ea Jes [ 10]
(%]
XR-2 4 — Se
PDAR PR S~o
rd ~
PCAR e Basic Clock S~o
DRAR . ~~o
DFDR L7 ~o
LCR | DRR -~ Storage Read Storage Write ~<
IAR-1 0 1 2 3 4 5 6 7 8 9
ARR-1
Hi | Lo ABCDE | ABCDE| ABCD | ABCD| ABCD | ABCD | ABCD | ABCD JABCD JABCDE

Load Misc Compute Address Address : CE
SAR Lo Hi ]
Modify Modiy |

@ Parity Checked

Parity Generated



CPU BOARDS AND POWER SUPPLIES 5404

CB1 K1

K2

CONV OUTLET THERMAL

CHK LT SF1 SF2 SF3 SF7
o O 00O

Primary Power Box

EC3 EC2 ECI1 1 °2
I I S— 0 4
_ 3 o]
[ka[kas]kefcr [a]sfdfir ‘; &8
 — — ° 8
EC5 EC4 K12 Jd 0
r=-=" r=A
DT Lod

Secondary Power Box

S3Seo
94S e

+24v Control
Asm (T3)

viSo

+24v Control

[ Fan ] l Fan I
TB1 W R
- eg at
1
(ol 65 A
lol
|} : 1 -12V Supply +6V Reg -4V Reg at
toy at12 A 30A add on )
LO _— +3.4 Adjust
\ //- +8.5 Adjust
\ |~ Memory Power Supply
“1 Regulation and
| Distribution
Frame Gnd \ LRegulatc»r Card
Sequence Card
/- Test Points
781 =
TB2
Memory Power Supply
Ferro 2 (T2) Regulation and
Distribution
Memory Power Supply F7
— F1 F2
Transformer and I]F6 (@) O
Circuit Breakers = F3 Fa
83 F5 o o
\ Ferro 1 (T1)
E (Plate) B2
TB1

Bulk Power Supplies

1/0 Channel
SIOC Attachment [~ — — — — — 1
Keyboard
Attachment
Central
Processing
Printer Unit
Attachment
BSCA Main Display
Attachment Storage | Adapter
Fan Fan
r Gate 01A
]
|
|
L File
Attachment
Fan

Gate 5447 01A
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CPU BOARDS AND POWER SUPPLIES 5406 :

-30v Reg at 8.5A -4v Reg at 65A
P/N 5797450 P/N 5737480
TB1
/, -6v Reg at 12A -4v Reg at 30A
o : P/N 2557470 P/N 2557530
:: | (Add on Feature)
cB1 101
] A-Gate Hin
ki K2 | OJ -4v Reg at 32A = = ge
l’( P/N 2557500 _]
(Feature i
CONV OUTLET THERMAL Channel
CHK LT SF1SF2SF3 SF7 Ty o 5444
o 0 o o o Supply CRT File
Primary Power Box L Frame Gnd 2550900 Keyboard
Regulator Stack
2
. B2 A2
EC3 EC2  ECI 18| o TestPones
T T 3| ° &
— | 3¢ Y7
[k3[kaks[ke[kr]ks]xokrdknil | & & 81 5213/2222
—J cPU PTR
o 8 Ferro No. 2 (T2)
7 e LCD
EC5 EC41py k12| ©
r— /M
L L_J UTB3
Secondary Power Box Ferro No. 1 (T1} P ~
UTB4
ot o k1
) 3 > o F2 B2 Core
Iy -16K
+24v Control | © Ferro g :243 [ 816
Asm (T3) No. 4 o F5
(T4) o o 181 |
+24v Control o F7 —]
Ferro's Viewed From Pin Side Hinge
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This diagram shows the channel cable connection within the CPU.

5404 1/0 INTERFACE — Channel Cabling

€8V vv
sv N A e ———
- |l — — — |
28V - EA 144 €A YA | §a I‘. |
ndD ={ZA  ev vA SA el ——— |
oL ={IA e~ SA 9A .Jl“i l_ |||||||| gea ] “ | "
beiois 134 | e Ly | | |
pue Aeidsig | 1 | _ L | | )
| n | | Msn AT T s T T saineay
I | _ dpn YA F— —@gT ——] = |euondo ase yJS8 PuUe JOIS 4L
I ! |
1 [ — P S
I L EN AT
. _— —_———
LI ZAY i T-T
3018
Z ueg |auuey)
tA t4:) A 12
8v
V10-LbYS 9Z —{9A
SA a1 9v - 5z |—SA
PA 180 v €Z — €A €Z
€A [0 ] €V zt—n ez
ZA ‘IO&.N( o 1Z— A ¥4
314 Xs1g ndd
| yueg jsuuey)d 18'v wapw
|3uuey) woiy
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NO TIME SCALE

(-0 POWER ON 5404 NORMAL POWER ON/OFF SEQUENCE | fB‘Q’EH OFF MAIN CB
— [ L — THROWN
] " !
{208 VAC) | |
MAIN LINE C.B. | ., |
| I 24 V CONTROL
24 V CONTROL e |
17 L]
| K4 DROPS
K4 PICKS ON
POWER ON/OFF SWITCH  POWER OFF SEQUENCE
POWER ON/OFF SWITCH TO ON TO OFF COMPLETE IN APRX .10 SEC
d
/AC TO LOGIC 12 V P/S a -DROPS AC TO FERRO # 1, MEMORY SUPPLY, 12 V P/S
|
FERRO # 1, MEM P/S | <1SEC AND CPU BLOWERS, NOTE 1
K1 PICKS \& CPU BLOWERS 1 ! P
NOTE 1 I Y
] -41S DOWN
K10 PICKS (-4 V IS UP & SENSED) " !
7T 1
(ALLOWS -30 V TO FILE) I | I+ev IS DOWN (DROPS -30 V TO FILE)
K7 PICKS (+6 V IS UP & SENSED) c |
LR
3.4 V IS SENSED IN MEMORY SUPPLY |
AND ALLOWS 8.5 TO START UP, 8.5 V GOES DOWN FIRST THEN 34 V
K8 PICKS (+8.5 V IS UP AND SENSED) (0
RRJ
K13 PICKS (ALLOWS AC TO 3277 DROPS AC TO FERRO #2, PRINTER & /0 BLOWERS, FILE & 3277
K 2 PICKS (ALLOWS AC TO PRT, FILE, FANS, FERRO # 2) . |
LR ) T
: K5 DROPS
K5 PICKS (24 V IS UP & SENSED)
o —
POWER ON LIGHT I OFF
— F
K3 (POWER UP SEQUENCE IS COMPLETE, POWER ON LITE TURNS ) +24 V TO FILE DOWN, AND POWER ON RESET ACTIVE

PICKS \ON, PWR ON RST DROPS, +24 V TO FILE

Note 1. FOR 50 HZ MACHINES, AC TO CPU BLOWERS
COMES UP WITH K2 CONTACTOR
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5408 DATA FLOW

ADDRESS DATA SWITCHES

.
H
3
i 0] a CL2 it 3
% i _g_ Odd CO (10 cycle)
[A] Viain Storage of o- ’T‘ ! o . o R . v Translate P DBI
~ - —_ ] - b
aC 106 > Req |3 Reg 1CD (10p), 3CD (1Q) In @
> (3] * —y 3 X
=" T T Cond Reg u l
5 “ 5
4 _6— = -6_ : Channel In o
Sturage Unit } @ —7 ®-P/— -@ LSRH: 3CD Control [—
LSR Lo 1CD, 3CD
58
1CD, 3CD. 5CD x
T [H]
SAR (H1) SAR (Lo LSR Hi 1CD, 7CD 1
ﬂ@ _@ LSR Lo 5CD 81 o tR OLR
- D eg eg
R 2
c Decode Decode
ploJ1]2]3[4]s]e]7[Po] ]2[3]4]5]6]7 £ 16 O - @ -
P
L 3
rlo] 1]2]3]4]s]6]7 plo] [ 2[3[4]s]6]7
0DE, 90 ] w4080 | ! 2D. 4D, 6D e 5CD Q 3CD, 5CD
X =2
a1
F
a LSR (Hi) ‘ ® @ l LSR (Lo)
1AR
A
ARR —
AAR
™ chamelow [
XR1 — . gvc\e ! Control
LC ontro
AR | CRR s
BAR R l
DBO
Translate
S oy >
XR2 € Out 7'y
— L
LPDAR
€ CL 4C to 6C
LPIAR c
;
@ PARITY CHECKED LCR]DRR
AR
PARITY GENERATE
ARR-1
DISPLAY
@ WGiF’ 3 7. P 7 16 + P
—————— R A -
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5408 MEMORY DATA FLOW

SAR Hi 6 and 7, SAR Lo 0-7

Write Pulse 64K

j,

* ]
’ Control ¥ Select Lines (8) R
Card \ ' AN ! AN \ I AN
Add- Write Pulse 32K
ressing T
SAR Hi 0-5 Data (9) | ¢
' | Timing 0-8K 16-24K | 32-40K 48-56K
(S(?R ' Card Card i Card Card
CPU Store 0-7, P etai 8
shown H' asic ‘ﬂ ‘ ﬁ‘l . )
on page X Lines (4) ’ ‘
_ Data to CPU 233) Y Lines (2) [ [ > 4 [ O 4 [ ;
< A-A3S4 r —— | 04 M AAZS? AA3Q2
Read Call/Write Call Data 32K uJtoo ustio U4200 uJ210
Store New
Reset Data 64K
_’ 8-16K P 2132k P 40_4sK 56-64K
A-A3T2 | Card I Card l Card Card
uJs10 Basic |
uJs520
UJ530 H W o wem—
\_’ A-A3R4 b——’ A-A3P4 AA3R2 A-A3P2
uJ100 uJ110 uJ200 uJ210
\ ! !“
*These lines go to the control card k UJ120
for termination only, they are not
used by the control card. \ uJ220 ‘
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5410 CPU DATA FLOW

Address * Dota Switches

Cl2ond 3
Odd €D (1 C Cycle)
P Translate
In
Main Storage
1CD (1-Opl, 3CD (I-O}
T T
l [YoRve)
Channel In
Control
S ]
Sravage Ln
Chonnel Out %
____________________________ Decode Decode H Control
- - +—u
SAR (M) SAR (Lot Pl T2 34T e[ 7 BODEERBEE
® - () - w0 b 50, 500 . Srontlote
Oor I

P

ARR Cycle »
Control

AAR

XRi

€
L
€ { T { - "
‘v 1-OF l - J 1-R ‘1-(1 i-H1 J -1t J“J‘ J u«?l\ru } E-a ‘ €-8 | O:l
Z <
// N
P ~
// \\
// )
- ~
. f T  — T
Cloc. 0 ) l 2 3 4 J 5 l 6 f 8
Modify I Modify .
Address | address CE
Lo [ Hi |

(® oy checked
16 - 20
- Disploy

Note- Clock 0 and | consism of 5 phase
pulses (A, 8, C, D, and )
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5410 BSM ADDRESSING

5408
5410

1 Address Line

Store Lines

omn »-4»0

FDH20 mH4<®

Data Lines

©wIM<~DO N IJ—{TD'ng); mmzmm]

Y-D,
RA/WR Select

Store New
Reset Timing
SAR | OneByte (9:Bit)
Bits Readout Addressing Binary | Decode/Remarks
15 8K [ 16K | 24K 1| X-Lo Order
1w | 8 8 or 2
13 | v vy | 32« a
ﬁﬂ T ‘ T e 8 | X Hi Order
1 E | E [ 16
10 i | 32
g 8 B | € 64 | VLo Orcer
8 s s 128
7 M M 8 256
6 s 512 | Y-Hi Order
5 M 1024
4 2048
3 4096
2 8192 | Byte Control
1 16384
0 32768
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5410 BSM ADDRESSING (continued)

sae0 am
830 0

9100 peay
8310 01

uondeHQ WBLNY BILM

|83.om,_
wsnny

aum

43z€S

saieg
aum aum

= layi0 10 =4
5101 gL oL

oo LS Aenv - ml

s2p01Q
432es

_. .oujow

uon%xQ WeLNY pesy

wauny

peay

ssusspIqIyu|

seul| X oW O3
SUNJ B B3USSZ 9ION

[2ICER)
Aum

v
3p033Q

$531pPY

v
[EI0E)
peay
Y
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5410

2 Y Drive Lines{one end of each)

0Odd-Numbered
One X-Drive Line

.wth ends)

Even-Numbered
Lines

"lv

Printed X-Return
Wires

ven-Numbered
Lines

(see SR 204)

One X-Drive Line
(both ends)

2 Y-Drive Lines
Card Side (one end of each

of Frame

X-Return Card
One Y-Drive Line
(one end)

One X-Drive Line

Printed

X-Return
Wire

One Y-Drive Line >
(one end) P

Diode
Board
(see SR 204)

Bottom
Diode

Board

(see SR 214)

One X-Drive Line
(both ends)

Diode
Board

(see SR 204) SAR-T3 SARTT.2
08K 8K-16K
SAR=1,2 SAR=1,2
16K-24K 24K-32K
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DLE
T

1 2

A8, C, D ElAB.C

CLOCK STOP TIME

3
DlA.BnC

4
DI.A;B.C

5

DilABIC

6
DLALE]

7 8
olaw.ciofaisiciol

ERROR PRIORITY

High

invalid Q Byte

Parity Check Switch on Stop
Panity Check swilk

Channel DBO_
Invahd OP.

0P/Q Parity

OR

r=-n
oR,

CPU DBO

ALY Panty

A/B Reg Parity

DBI Parity

Carry Check

Display

Mode Only

SDR Parity

SAR Inval Addr

SAR Lo Parity

SAR Hi Parity

e

LSR Lo Parity

LSR Hi Panity

gl

LSR F2 Panity

1 SB F1 Panty

Display
only if A

1/0 LSR Select

1/0 Check.

1O Check Stop Switch On

—
| a
|

Reg Check
Reset

| S—

ALIHOIHd HOHY3 XO3HI SS300Hd



LOCATIONS—5408 Board Locations

7
B A g
I
n
5203 5444 1
Attachment Attachment H
S10C/5448
ICA* Local Dis Gate B
Channel and play Adapter, and 2
5471 Attachment 3410/11 Tape BSCA
Attachment
FET Storage 8
CPU Board and 3741 3 H
Attachment

e ——

Gate A
*ICA is mutually exclusive with Local Display Adapter and/or 3410/11 tape.

**SI0C and 5448 are mutually exclusive

5408/5410 — 11
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5406 POWER SEQUENCING

Power sequencing is controlled by the 24 Vdc control voltage. The power
supplies come on in the following order

1 —4V logic voltage 3 ~30 Vdc storage supply

2 +6 Vdc logic voltage 4 +24 Vdc supply

5404

Power On Sequence

Power on Switch
180-220 ms |

—4 Volts
_’l 300-600 ms
50-100 ms
+6 Volts '

100-300
—.1 T 400-1400 ms (See Note 1)
-

—30 Volts
400-600 ms
200-400 ms
+24V t0 1/0 I I
1f power on sequencing is not completed, the power on light

100-200
will not turn on. ! ! -

Power On Light

Note: +24 Volt control voltage is on whenever the main line switch is on.

Note 1: For machines with printed circuit board sequence panel, the delay
—30V is approximately 500 ms.

Power Off Sequence

+24 Volts

~30vors 150-250 ms

—4 Volts 3-5sec :n
200-300 ms

+6 Volts 100-200 ms

200 300 ms

Note: +24 volt control voltage is on whenever main line switch is on.

5404/5406 — 11



PROCESSOR CHECKS

1/0 LSR Indicates selection of an LSR by an /O device was not performed correctly.
LSR F1 Parity is incorrect on the output of the LSR Feature 1
LSR F2 Parity is incorrect on the output of the LSR Feature 2
LSR HI Parity is incorrect on the output of the LSR high.

LSR LO Parity is incorrect on the output of the basic LSR low.
SAR HI Parity is incorrect in the Storage Address Register high.
SAR LO Parity is incorrect in the Storage Address Register line.
INV ADDR Indicates that the SAR contains an invalid address.
SDR Parity is incorrect in the Storage Data Register.

CAR Indicates the carry out of the ALU is incorrect.

A/B Indicates the A or B-register has incorrect parity.

ALU iIndicates the output of the ALU has incorrect parity..
DBI Parity is incorrect on the CPU end of the Data Bus-In.
CPU DBO Parity is incorrect on the CPU end of the Data Bus-Out,
OopP/Q Parity is incorrect 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.

1/0 ATTENTION LIGHTS

When any of the following lights are on, it indicates that the corresponding 1/0O device has
been issued a start 1/O instruction and it is not ready to operate. A not ready condition
can be caused by power not being on or by some condition involving the paper or cards to
be handled by the /O device. The l/O attention indicators are SIOC, BSCA ATTN, LCD,
CRT, DATA RCRDR, PRINTER, DISK DRIVE 1, and DISK DRIVE 2.

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

Note:  Refer to individual devices for ‘normal’ definition, recovery and/or restart pro-
cedures for that device.

UNIT CHECK
Testable Indicators

Unit check handling of testable indicators are controlled by software.

Restart procedures are conveyed to the operator via programmed HALT operation, HALT
IDENTIFIERSs displayed on the console and recovery/restart procedure listings.

12 - 5404/5406
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5410

. xcC
B Gate '/— nge\‘ A Gate 4v Uv Detection '] g3
SMS Card
B1 A BI. Al ari /Bulk Power Supply 3
1403 s "
*5448/5445 Cust 5203 Si0oC
File Sys Operator PTR Power Supply Mounting Plate
Console T (BSCA-Medium Speed or 1442)
Voltage Distribution ! ’
Brass Plates i ~—12v Power Supply
B2 A2 547 182 A2 (zB522) ] (BSCA-Medium Speed)
3411 BSCA 5475 5444 i Bulk Power Supply 2
cpu Fite —4v 50A Add On / Transformer (200v ac Input)
B3| tuc-2:A3 B3 A3
SRR Sequence Panel Asm
MLTA BSCA 2 CPU 5424 _4v 65A Reg
MFCU Voltage Test Points
B4 A4 B4 Al +6v 25A Reg / ‘ Power Control Box
Core Core ‘
MLTA 8-16K | 24-32K _30v95A Reg— |
R or or Label
Filter
8-32K 48-64K & 5232826
i e
Front View With Gates open /
Front Bulk Power Supply 1
5448 and 5445 are mutually exclusive. Fan Asm
Filter
Console and A Gate Removed 2590287
5408/5410 — 13/14
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5408 1/0 INTERFACE—Channel Cabling

CHANNEL CABLING

If any feature board
if, for instance. the A2 board

on gate A was not installed, then the cables would run from the A-A1 hoard to the A A3 hoard

This diagram shows the channel cable connection within the CPU
not installed then the cables run between the existing boards

oLvs

80vS
v
anisnixa AjIPRINW 18 §ppg PR JOIS, | AT T TS T T T T
adel | { QLpE 10 pue iadepy ARSI IPINT UIIM AASNEXA AjPmnw Sy, vA e |..|.I‘|# |
A — — o -7 |
A f— —— |
osa | | |
vos8 | _ “ I
1v8 _ | _ |
b
AT T Tan |-_|.||
oA @ ||
e — —— — — 1 —
en 01 |
e —— — — —
o 080
..89%5 10 201S
2 pueg jauueud v 28 v vO
£8v
18-V
£V V v v LV'v k] 9z N
LA 1z €A £z SA sv [24 ] v sz SA
A z YA vz A v ors T €A €2 EA
€A £z SA sz €N £v 2z o] A zz ZA
3
YA vz 9A 9z A (A7 z Saa] A 1z 1A
#6e1015 1 34 ade) A0 vyrs 1910114 £025 ndo
pue tp/g L1/01pE Pue | Jueg |auuey) 8v
“adepy LLG Pue jauuey)
Aejdsig 12207
i el
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5410 CHANNEL BANK CABLES

Channel Bank cables are mstalled in the following sequence. f the feature
15 not installed, then that board will be bypassed.
Termination on Channel Bank 1 1s always in the A3 board whether or not

the 5424 15 installed.  The termination for Channel Banks 2 and 3 is in the
last board on channel.

| [
- ® o o
4 o @ O«
o
<
o @ @
@ > o~
<22 3
© O o ~
<
[~ <
> > >
~ <l w o of ¢] w0
SN RER > > > > >l > >
5 ~ =g ~ o
ST « - <<
& o i
@ 1=t 3] =t
iggd B s B2 W
O Ww e~ O o o o o
~ o = o] of =] © NE RIS
<f <f <| < S| ol 3| 2 S| o >
g
N| O $|©» o | BB A ) >
- S>> > &N < < « ™ < < 3
x x x 3
5 g s :
o & o = @ o s
- S - - S~ = % f_(u; F=a 3
2 Eos g s2 T g i
s sl 5 = s =5 H
&= w o £ (=] = @
(5} 3} 5} s
"y
o~ «|w o~ <l w o of «f v 2
o) =] =1 ] o ol o @ @ o @ 3
°
S
o~ N d Nl M | 0
NBYIES S>> > > > > > ®
3
. <
IS -
> g < <3 s
Eqd Qo -
S3g 5 £5
w“ 0o
o o = [ © o] o] =] ©
NMEMEMEY ) 1] ] =] =] =] =]
Nl M S| W -l N o =
L N < << [N G N
3
@ w T
S > — o« ®©
2R o m < o
<G 2 8o 5=
@® W o g o » o
32
= O
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5408 NORMAL POWER ON/OFF SEQUENCE POWER OFF NO TIME SCALE

t-0 t=¢
POWER ON MAIN CB
! {¢ THROWN
T ) T 1
MAIN LINE , | l 1
C.B. T It |
I M |
| | 24 V CONTROL
24V CONTROL | (1 |
1T
|
I | K4 & K13 DROPS
K13 AND K4 PICKS )y ON |
POWER ON/OFF SWITCH POWER ON/OFF SWITCH POWER OFF SEQUENCE
TO OFF COMPLETE IN APRX. 8 TO 10 SEC.
TO ON
ON
POWER CHECK LIGHT [ {§ :
{( !
AC TO LOGIC 12V P/S k | —DROPS AC TO FERRO #1, MEMORY SUPPLY,
<BULK, MEMORY SUPPLY,> [ 5444, 12V P/S AND CPU BLOWERS
K1 PICKS\ 5444, & CPU BLOWERS I . )
17
[
| —41S DOWN
K10 PICKS (-4 V IS UP & SENSED) | "
17T
(ALLOWS —30V to 5444) ' +6V 1S DOWN (DROPS —30V TO 5444)
K7 PICKS (+6V 1S UP & SENSED) | [
3.4V IS SENSED IN MEMORY SUPPLY | v I
AND ALLOWS 8.5 TO START UP, I 8.5V GOES DOWN FIRST THEN 3.4V
K8 PICKS (+8.5V IS UP AND SENSED) ( |
{¢
(ALLOWS AC TO 5471) I IBROPS AC TO 24V FERRO, PRINTER & /O BLOWERS, & 5471
K14 & K2 PICKS (ALLOWS AC TOPRINTER, |/0 BLOWERS & 24V FERRO) I .
1T
| K5 DROPS
K5 PICKS (24V 1S UP & SENSED) I o
17 [
I K6 DROPS (+60V FROM PRINTER DROPS)
K6 PICKS (+60V SENSED) | ‘

+24V TO FILE DOWN, AND
K3 & K12 (POWER UP COMPLETE TURNS OFF POWER CHECK LITE ON CONSOLE, ) POWER ON RESET ACTIVE
PICKS  \RELEASES POWER ON RESET & ALLOWS +24V CLEAN & DIRTY TO FILES

5408/5410 — 17/18
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5410 POWER SEQUENCE

Power on Switch

180-220 ms |
1

—4 Volts

300-600 ms
=2

|
50-100 ms|
+6Volts b/

—30 Volts

200-400 m

100-300 ms 800 - 1400 ms

_" Note 2:
] I._ —_—

400600 ms
| O S

1/Q Power Supplies (24V and +60V) / |
‘i 100-200 ms

Note 1:  +24 volt control voltage is on whenever the mainline switch is on.

Note 2: 500 — 960 ms for 5410 with printed circuit power
sequence panel (EC816683H).

o Power On Sequence

k
+24 Volts
—30 Volts _.{ 150-250 ms

+6 Volts 35 sec ::]

\ 200-300 ms

—4 Volts 100-200 ms 1

\ 200-300 ms

Note: +24 volt control voltage is on whenever main line switch is on.

a Power Off Sequence

5408/5410 — 19
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POWER CHECK/THERMAL INDICATIONS

FAULT POWER ON/ INDICATORS ACTION
OFF SWITCH POWER CHECK THERMAL
Internal Power On On Off 1 Turn power switch to OFF
Supply Matfunction 2 Correct probiem
3 Depress Check Reset
a4 Turn power ON
Thermal Condition On On On 1 Turn power switch to OFF
2 Power check ndicator goes off
3 Thermal light stays on until condition
1s removed
Customer Power On On On 1 Turn power switch to OFF
Source Loss 2 All indicators turn OFF
3 Turn power switch to ON and continue
operation
Emergency Power Off On Off Off 1 Turn power switch to OFF
(EPO) Activated 2 Correct problem
3 Restore EPO mterlock
4 Turn power switch to ON
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. CLOC!TOP TIME - I
3 4

o
]
0 1 2 5 6 7 8 Parity Check Switch on Stop S
las,c,oelacs.conelaecoolascoolascoolas colas colas.cinlasicol m
Low Invaiid Q Byte OR &
Channel DBO e
Invalid OP . 3
OP.Q Parity OR | =
CPU DBO | 2
ALU Parity ! E]
| (o]
A/B Req Parity | Proc o
m DBI Parity | Check b}
z Carry Check : f 3
e Display| Mode Only SDR Panity 3
= T I L R et - I 2
3 SAR inval Addr | FL 3
9 SAR Lo Parit |
=1 |
3 SAR Hi Parity L
LSR Lo Parity e
LSR Hi Parity > < g
LSR F2 Parity B
2z
ISR F1Panty o
150 LSR Select
i O Check J
High A
10 Check Stop Switch On
{
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HALT IDENT

IFIERS

Halt Identifier:
FO Tens Units.
le——Alpha - A B C D ———te——Numeric - 12 34 5—
Identifier | Bit0 | Bit1 Bit 2 Bit3 | Bit4 Bit 5 Bit6 | Bit7
Alpha Rsvd | IndA [ IndB | IndC | IndD | Rsvd | Rsvd Rsvd

Numeric | Rsvd Ind1 | Ind2

Ind3 | Ind4 | Ind5 | Rsvd Rsvd

N =010 L10 Field/Operation Lights

Light No.

1XXX

XXX1

PN O A WN =

X1XX
XX1X

Command Code
0123

4567
XXXX
XXXX
XXXX
XXXX
XXXX  1XXX
XXXX  X1XX
XXXX  XX1X
XXXX  XXX1

The active bit (1) as shown will turn on the light in the light number column. The selection
of a light or lights will automatically turn off the non-selected lights. All bits being zero will

turn off all the lights.

N =001 L1O Turn On Command Lights

N =000 LIO Turn Off Command Lights

Light No. Command Code Light No. Command Code
01 0000 0001 09 0000 1001
02 0000 0010 10 0000 1010
03 0000 0011 1" 0000 1011
04 0000 0100 12 0000 1100
05 0000 0101 13 0000 1101
06 0000 0110 14 0000 1110
07 0000 0111 15 0000 1111
08 0000 1000 16 0001 0000

Command codes other than those shown here will be accepted by the attachment, but not
command light will be turned on or off as a result.
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CE CONSOLE SWITCHES
Note: Switches should ONLY by altered with the system in a stop or wait state
RESS/DATA SWITCHES

ese 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

5404
5406

CE KEY SWITCH

is key switch, when switched to the CE position, prevents the customer usage meter from
hing.

MODE SELECTOR

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

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

1. Instruction Step — Each depression and release of the start key causes one complete in-
struction to be performed. The |-phase is performed while the key is pressed, and the
E-phase, if any, when it is released.

. Machine Cycle Step — Each start key depression and release advances the instruction

through one machine cycle. Depression of the key causes data in storage to be accessed,

modified as required, and resulit to be displayed in the ALU indicators of the console
display. Upon release of the key, depending upon the operation being performed,
either the old data or the new result is written back into storage

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.

N

w

Note: The halt ID lights will not light in clock step.

5404/5406 — 15



CE CONSOLE SWITCHES (continued)
Note:  The integrity of 1/0 data transfers is preserved by allowing the clock
to ‘idle’ from I-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 the address switches, is transferred into SAR
by the Start key via the current IAR. Both SAR and IAR are modified.

N

A-register when the start key is operated, when the start key is released, the data
is written into core storage at the address specified by SAR, and transferred into
the Q-register.

Data may also be entered into core storage with the system console keyboard,
this procedure is useful for hand-entering several continuous bytes of data into
core storage. To enter data from the keyboard:

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

2. Set the address increment switch to ON, and the STORAGE TEST switch
in the STEP position.

3. "Hex"’ characters can now be entered by typing on the keyboard, each
byte is entered as two key-strokes. After each second key-stroke the
“hex’ character is entered into core storage and the address in SAR is
incremented by one.

Only the keyboard keys O through 9 and A through F can be used to enter data,

any other keyboard key use will result in a keyboard lock-up. To unlock the keyboard
if this occurs, note the address in SAR and then perform a system reset to unlock
the keyboard. SAR must then be re-loaded and then retype the byte entered in error.

w

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 transferred in the
Q register.

Note:  The STORAGE TEST SWITCH must be in the STEP position to avoid
a processor check when changing the CE MODE SELECTOR from
alter storage position to DISPLAY STORAGE position and vice versa.
Invalid addresses are not check for while the system is in the TEST
mode.

SYSTEM RESET SWITCH

A system reset causes the system to enter an immediate ‘idle’ state. All I/O machine
registers, controls, and status indicators are reset and the processor clock is allowed to
‘idle’. A complete program restart is normally required after a system reset. A system
reset also resets a system power check to allow a power on retry. The following LSRs
are reset to zero by a system reset:

AR
PSR
DFDR

The other LSRs 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.
This switch is also on the operator console.

16 — 5404/5406
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CE CONSOLE SWITCHES {(continued)
CHECK RESET SWITCH
switch causes a reset of the Processors and/or 1/0 check conditions

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

FILE WRITE SWITCH

he off position, this switch prevents writing on all disk surfaces. Its primary purpose
h permit analysis of file write problems without destroying information written on
tile. A mechanical interlock on the CE panel ensures that the file write switch

is on with the front cover closed.

START/STOP SWITCH

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

he stop position, the processor halts at the end of the operation in progress when
e switch is activated. The halt state of the CPU is indicated by the stop indicator on
the system keyboard console. 1/0 data is transferred completely and without loss of
information by placing the switch in the start position

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. (Sync Point 1A-B2R2 S08)

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

The processor is restarted by activating the Start key.

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

DRESS COMPARE LIGHT
This light is on whenever the address switches match the contents of the Storage Address

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

5404/5406 — 17
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CE CONSOLE SWITCHES (continued)
1/0 CHECK SWITCH

This switch, when on, forces the pi to come to an il iate stop on certain
1/0 errors.

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

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

A mechanical interlock on the CE panel insures the 1/0 check switch is in the run
position with the front cover closed.

Note:  When the /0 check switch is in the STOP position and an 1/0 error occurs,
the processor check light will turn ON.

PARITY CHECK SWITCH

This switch, normally set to stop, forces the processor to an immediate stop whenever

a parity error is detected. Normal restart after a parity stop is to press check reset and
then the start key. With the parity set to run, all parity errors are detected and displayed,
but the processor stops for only some of the errors. The parity errors 1/O LSR, INV ADR,
INV OP, CHAN DBO, and INV Q are not affected by the setting of the parity switch

and the processor will always stop on these errors. For all other errors, the processor

will continue to run when the switch is in the run position. A mechanical interlock

on the CE panel ensures that the parity check switch is in the stop position with the front
cover closed.

STORAGE TEST SWITCH

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

A. In the STEP position, a storage location is accessed with each depression of the
Start key.

B. In the RUN position, following the Start key depression, core storage is exercised
by accessing either the same location repetitively or all of core sequentially (see
Address Increment Switch).

ADDRESS INCREMENT SWITCH

This switch enables address incrementing when in the CE test modes of Alter of

Display storage. With the switch in the ON position, the contents of SAR are incremented
by one after each storage access. When the switch is in the OFF position, SAR is not
incrementing.

1/0 OVERLAP SWITCH

This switch modifies control of the system so that /O operations may be executed in
either an overlap or a non-overlap mode. With the switch turned to the normal position
of on, 1/0 operations are executed in an overlap mode. When the switch is turned off,
1/0 operation is completed before the next sequential instruction is executed.
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CE CONSOLE SWITCHES (continued)
LSR DISPLAY SELECTOR (Should be in the normal position when processing.)

rotary switch selects the Local Storage Register (LSR) whose contents are to be
layed.

5404
5406

LSR’s that can be manually selected for display via this switch are: |AR, ARR, XRI,
and XR2.

Refer to Service Aid section for procedure to display other LSR’s.

n the switch is in the Normal or OF F position, the system controls the selection
1 display of the LSR’s. If the switch is in other than the Normal position, the specified
LSR is selected and its contents are available for display whenever the processor clock
is stopped, or if the clock is running, when no CPU machine cycles and no 1/0 data
transfer cycles are being taken. In the OFF position the LSR display will have all bits
OFF if no /0 device is selecting an LSR.

BSCA SWITCHES (LOCAL TEST AND BSCA STEP)

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

LOCAL TEST SWITCH

Placing the BSCA in test mode removes the BSCA from the communications line for
diagnostic testing purposes. Data transmitted is sent to the receiver trigger allowing
for wraparound operation. Test mode is used in conjunction with the external test
switch, With the external test switch turned off, data is sent directly from the transmit
trigger to the receive trigger; with the switch turned on, data is sent from the transmit
trigger to the MODEM and then back to the receive trigger. The external test switch

is located at the MODEM end of the medium speed cable. For high-speed MODEMs
the switch is located on the CPU CE control panel.

BSCA STEP SWITCH
Step mode allows stepping through a test operation by using the BSCA step key located
on the CPU CE panel. The stepping operation can also be used by using the machine

cycle step or clock step and the CPU start key to step through each data phase and
BCC phase within the bit time.
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OPERATOR CONSOLE SWITCHES
INQUIRY REQUEST SWITCH

This switch is mounted on the console, and although this key is not under keyboard bail
interlock control, it operates as though it were a key on the keyboard. Moving this
switch to the ON position causes the data and status bytes to be stored in the keyboard
attachment circuitry. Interrupt level one must be enabled for the CPU to recognize

this switch. The status byte has the function key bit (bit 3) on and the data byte contains
the unique data character code for the inquiry request key (0001 0001).

DISK DRIVE 1 AND DISK DRIVE 2 SWITCHES

These switches control application of electrical AC power to their respective disk drive
motors.

DISK SELECT SWITCH

This switch selects the disk from which the initial program load will be performed.
When the switch is moved to the removable position, sector zero of cylinder zero,

of the removable disk is used for program loading. Similarly, when the switch is in the
fixed position, sector zero of cylinder zero, of the fixed disk on disk drive one is used
for program loading.

PROGRAM LOAD SWITCH

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

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

The instruction address register is set to zero.

The disk file data address register is reset to zero. The record in cylinder zero, sector
zero on one of the disks in disk drive one is read into storage starting at location 0000.
The disk that provides the first record is selected by the setting of the Disk Select switch
on the console.

[XEN)

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

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

DATA RECORDER SWITCH (DATA RCRDR)

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

Moving this switch to the off tine position places the data recorder under its own
control and allows it to function as a normal (off line) data recorder.
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OPERATOR CONSOLE SWITCHES (continued)
SYSTEM START SWITCH

When this switch is moved to the start position the processor turns cff the halt code
lights and resumes normal operation. When this switch is moved to the stop position
the processor halts at the end of the operation in process. This halt is indicated by
turning on the stop light on the console. 1/0 data transfers are completed without loss
of information. The system can be restarted without loss of information only by setting
the switch to the start position.

POWER ON-OFF SWITCH

This switch controls the main electrical power to the system. When it is moved to the
on position, a partial system reset is generated and a power up sequence is started

The partial system reset prevents any 1/0 operations from starting until they are requested,
the power-up sequence is performed to apply the various voltages within the system

in a manner to protect information in main storage. The On position of power switch

is interlocked with power supply safety circuits, (overload protection and thermal
circuits) and logic gate thermal protection. The system will not power-up until the inter
lock circuits are complete. |f power on is disable due to an over voltage or over current
condition of the —4 or +6 or —30 power supplies, turn power switch to off depress
system reset on CE or Operators console then turn power switch to on. If the OFF
position the system sequences the system power off in a manner to protect the infor
mation in core storage and opens the main power to the system. If an abnormal power
off occurs (such as an electrical failure) the system will not sequence down properly

and information in core storage may not be preserved.
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1/0 CHECK LIGHT
This light is turned on when the following errors are detected
CRT-2265

(1) When the 2265 attachment detects the following:
D-REG INVALID PARITY
This light is turned off by a system reset, a check reset, or by an SiO instruction to
the CRT

PRINTER-5213/2222

(1) When the 5213 attachment detects the following:
CYCLE OR MARGIN CHECK
SYNC CHECK
DATA OR ROS CHECK
INVALID COMMAND
This light is turned off by a system reset, a check reset, or by an S10 instruction to
the PRINTER.

DATA RECORDER

(1) When the DR attachment detects the following:
INCORRECT CARD CODE, PUNCH OP
NON-COMPARE DIAGNOSTIC PUNCH OP
NON-COMPARE IN DR, READ OP
This light is turned off by a system reset, a check reset, or by an SIO instruction to
the data recorder.

KEYBOARD

(1) When the keyboard attachment detects the following:
PARITY CHECK
This light is turned off by a system reset, a check reset, or by an SIQ instruction to
the keyboard.

SERVICE AID PRINTER
The printer element may be moved one position to the right by holding up and not releasing
the check reset switch and operating the system reset switch once for each increment to the

right. The element may be restored to the left margin by operating and releasing the check
reset key and operating the system reset switch.

22 - 5404/5406




1/O ATTENTION LIGHTS

There are eight 1/0 attention lights. When any of the following lights are on it indicates that
the corresponding /0 device has been issued an SIO instruction and it is not ready to operate

1. SIOC — The |/O device is not attached to the serial input output channet, or the 1/0 device
is not ready. See the appropriate operators manual for the 1/0 device

2. BSCA — The following conditions that will turn on the BSCA 1/0 attention light can be
found by checking the BSCA operators console.

w

>

o

A. DT SET READY — This light being off indicates that the modem is not ready

B. ACU PWR OFF — This light being on indicates that the auto call unit has power off.

C. DT LINE IN USE — This light being on indicates that the data line occupied line from

the ACU is active.

D. DT TERM READY — This light being off indicates that the BSCA is disabled

E. EXT TEST SW — This light indicates that the switch at the modem end of the medium
speed modem cable is in the TEST position. For high-speed modems this indicator will

be on when the local test switch on the CE console is in the ON position.

LCD — This light being on indicates that the operator is required to insert a ledger card in-
to the LCD feed chute.

CRT — CRT is not ready. Check for power on.

DATA RCRDR - If this light is on check the 5496 to see if the FD CHK and the STKR
lights are on. If either light is on use the following procedures.

A. FD CHK
1. Hopper Jam — no damaged card: Adjust cards in hopper, press release key

@

o

2. Hopper Jam — bent card: f punching cards, discard card. If reading cards, flatten

card and place in hopper, and press release key.

3. Hopper Jam — damaged card: |If punching, discard card then press rel
If reading, remove card
Move DATA RCRDR ONLINE/OFFLINE switch to OFFLINE.
Re-punch damaged card
Place card back in hopper
Move DATA RCRDR ONLINE/OFFLINE switch to ONLINE.
Press release key

»

release key.

o

Transport Jam:

a. Open transport cover

b. Push card gently toward stacker. Card will automatically continue
c. If punching, discard card (last one in stacker) and press release key

ease key.

Empty Hopper — more card to process: Place more cards in the hopper then press

and stack.

d. If reading, use the same procedure that is used for hopper jam — damaged card.

FD CHK and STKR FL
1. Stacker Full: Remove cards from stacker and press release key.

DATA RCRDR 5496

If this 1/0 attention light is on with no check lights on the 5496 on, then check the

following switch settings on the 5496 and the 5406 operator consoles.
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1/0 ATTENTION LIGHTS (continued)

5496 CONSOLE

1. Verify/Punch Punch
2. Auto Rec Rel On

3. Data Recorder Power Switch On

4. Auto Skip Dup Off

5. Prog Off

6. Verify Field Correct Off

7. Record Erase _ Off

8. Prog Load Off

9. Verify Repunch Off
10. Print On or Off
5406 CONSOLE

1. Data Recorder Online

Check if the data recorder is plugged in.

6. 129 DATA RCRDR — Jam in transport area of 129 or else last card read (or
punched) did not exit read station at proper time. 129 column indicator = 8A,
When 129 column indicator = 88 one of the following conditions are present.
a. Stacker full
b. Hopper jam
c. Empty hopper
d. No card register

5404/5406 PRINTER - The following conditions turn this light on
a. Cover is open or not properly closed.

b. The printer is out of paper

c. The line select lever is not set to 6 on VFC.

@

5404/5406 DISK DRIVE 1 — The following conditions turn this light on
a. Disk drive 1 is not up to speed.

b. The drawer is not closed properly.

c. The removeable disk is not mounted in file.

©

5404/5406 DISK DRIVE 2 - The following conditions turn this light on
a. Disk drive 2 is not up to speed.

b. The drawer is not closed properly.

c. The removable disk is not mounted in file. (5406 only)

d. The disk drive 2 switch is not turned on.
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LOAD DCP

Set Console Switches

Halt EEO

= _1

03FE 01FE 00FE 02FE
CPU Test CPU Test CPU Test CPU Test

l’ LSR Test [ LSR Test:l LSR Test

Halt 805

Storage Test

Halt 805

DCP Printout

i
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5406 BSM ADDRESSING

omD PH»O

©wuvZPr mozmol

i -
z
D
R
1
v
E
R
s
Rd/WR Select T
Store New
Resat Timing
SAR | OneByte (9-Bit)
Bits Readout Addressing Binary | Decode/Remarks
15 8K | 16K | 24K 1 | X-Lo Order
14 8 B | or 2
13 Y v | 32k a
2 T T B 8 | X-HiOrder
" 3 3 Y 16
| 10 i T 32
9 1 8 8 E 64 | Y-Lo Order
8 s s 128
| 7 M M 8 256
6 | s 512 | Y-Hi Order
5 ™M 1024
4 2048
3 4096
2 8192 | Byte Control
1 16384
5 fise I
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5406 BSM ADDRESSING (continued)
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5406 BSM XY LINES

2 Y Drve Linesfone end of each)

Odd Numbered

One X Drive Line
(hoth endst

Bottom Diode
Board

Even Numbered {see SR 214)

Lines

Wires

8K
Array

Printed X Return ‘

£ven Numbered
Lines

Board
(see SR 204)

One X-Drive Line
(both ends}

2 Y Drive Lines

Card Side (one end of each

ot Frame
—X-Return Card
One Y Drive Line
{one end}

One X Drive Line
(both ends)

Printed
s X-Return
- Wire
One Y-Drve Line >
Diode fone end) o
Board e
(see SR 204} 7
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SINGLE CYCLE SYSTEM RESET AND MANUAL ROUTINE

This service aid is a procedure for clock stepping through system reset or the 5406 test modes.
e, alter SAR, alter storage or display storage).

Attach
Tie-up
Jumpers

+Tie-up Jumpers:
Clock Step Mode
AB2R2J02 - AB2C2M08
1/0 Not CE Test
AB2R2J11 - AB2B2M08

Proc
Checks
Occurring

Set Parity Ck
Switch to Run)

SR
or Manual
Routine

System Reset Manual Routine

Depress and
Set Storage

Hold System

Reset Key Test Switch
Until Clock to

8 Time Run

Depress and
Release Depress and
Start Key Release Start Key
to Clock to Clock Step
Step

Release
SR Key
at Clock
8 Time

Yes
. -
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5213/3 INTERMITTENT SYNC CHECK (5404)

The following procedure should be used to eliminate intermittent SYNC checks on 5213
Model 3 printers

1 Turn power oft

2. Loosen the coupling which joins the leadscrew and stepper motor. Remove the
stepper motor from the casting and lay in base

3. Check for binds in the leadscrew by pushing the printhead from one margin
switch to the other. The printhead should be very free and move with little or no
resistance. The following steps should be used to eliminate any binding conditions

A Check for contamination on the cartier support shaft and leadscrew
B If binds still exist, rotate the carrier support shaft in one quarter turn incre
ments. This shaft can be rotated by loosening the set screw on the left

support frame

4 Mount the stepper motor on the frame

5 Loosen the transducer clampscrews and adjust each transducer eccentric to the
center of its travel

6 Perform the print carrier and print emitter adjustment per step 2.20 of the 5213

TMD.
7 Adjust the emitter air gaps to .001 to the highest point on the emitter wheel
8. Turn power on and run diagnostic EBA and loop on Routine 2. Scope the
following points in the 5213 attachment and check for a minimum output of
3 volts
Print Right Emitter 01A-A2-C2D07
Print Left Emitter 01A-A2-C3D07
Stepper Forward Emitter 01A-A2-B2B08
Stepper Reverse Emitter 01A-A2-B2B12

1 3 volts is not obtained, readjust appropriate emitter.

9. Adjust stepper motor speed using diag. E87. Adjust forward and reverse emitters
50 they fall into the 11.50 to 11.70 MS Range.

10.  Adjust print emitters using Diag. EB9. Adjustment on the 5213/3 printer is
correct when the X is lined up under the left hand X and adjusted via the eccentric
to fall in the middle of the 3X tolerance.

n Recheck the output of the emitters using the procedure in Step 8.
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5412 B DATA FLOW

8 + Pmmsmmm{  Extended

Channel
To Disk !
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e 3 - P el - ADDRESS/DATA SWITCHES
l CL2and 3
L7 P 0Odd CD (/0 cycle)
] Main Storage 10 19] v Translate DBI
L 30 B Y 1CD (1-0p), 3CD (1-Q) in -
_r | Reg {2 Gl
: : g
| (2] Cond R r
Lil i on eg
, 13 — 5 @ -
‘ ’]—Z 'é‘ Channel In
Storage Unit ‘g 1 LSR Hi - 3CD y ¥ Control e——
LSR Lo - 1D, 3CD
58
X
SAR (Hil SAR (Lo) LSR Hi - 1CD, 7CD o o
) LSR Lo - 5CD
a @ - @ - Op Reg Q Reg
Decod
plo[1T23[4]5]s[7[P[o] ]2]3]4]s]6]7 . ecoce Decode
® =1® -
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5412 B STORAGE DATA FLOW

iCPU Store Panity Check)
cc

MS530 75
) Ext Chan In Bits P, 0 7
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¢
{Ext Chan In Parity Check)
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MS540 36
SDBI P10 7
SDR Ext Ch Out Bits P, 0-7
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A SDR Hi Strobe 2 o
Stiobe CPU - Ext Ch ORI Snobe 3 -
SAR Bt 15
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5412 C DATA FLOW
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5412 C STORAGE DATA FLOW

- (CPU Store Parity Check)
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Power On Sequence

1 Main CB Or

ipower switch OFF)

+24 Viic control voltage

2

3 K1 {(canvemence outlets)

4 K2 (TH CHK light turns off)
5 Turn Power switch ON

66 K3 (uc voltage 1o logic supplies and fans)

7 KS 1

8 K5 2, K17

4V power onl
146V power on)

9 K6 (6V sensed)

10 (+3 .4V pow
1 8.5V po

12 K8 {85V senwd)

13 K9 B (lamp and meter voltage)
14 K9 A (gc voltage 10 5471)

15 K9 (ac voltage to 1/0 devices)
16 (+24V power on i 5412,5424)
17 K110 5421 (5421 start up)

18 K70 5421 (+6V

12V, +60V 1n 5421)

19 K10 {#24V sensed)
20 K11 (+60V sensed)
21 K12 tremove POR)

Power Off sequence

Main CB

+24 Vde contiol voltage

K2 (thermal interfock )

Turn POWER switch OFF
6 K9 (ac voltage to | 'O devices)
7. KYA (ac voltage to 5471)
8 KOB (lamp and meter voltage)

9. K11 5421 (+60

1
2
3. K1 (convenence outlet)
4
5

+6, and - 12 Vdc)

10 K11 (+60 Vde sensed)

11 K10 (+24 Vde sensed)

12, K12 (turn on POR)

13 K7in 5421

14 K8 (485 Vdc)

15 (+3.4 Vde)

16. K3 (ac voltage to logic supplies and fans)
17 K6 (+6 Vdc sensed)

18 K5 ¢

8 - 5412
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6 —CL¥S

Exhaust Fan

No. 2 Bulk Power Supply (Feature)

4V Undervoltage (UV) Detection

Preload Resistor Assembly
(6V Exp Feature!

4V 50A Add On Regulator

Brass Plates

[ [/

4V 70A Reguiator

Vo

+6V 25A or 40A Regulator

Resistor Box {14V current bypass
and 30V duider network )

Exhaust Fan

/ No 3 Bulk Power Supply (Featarel

6V Expansion Bulk tteaturel
/—ssc;\ or MLTA Regu ator (feature)

2501 o1 1442 Regulator ifeatured

| Main Starage Power Supply

| 24 Vde Power Suppnty taithaut 5424)

Pawer Supoly Blowe:

No 1 Bulk Supnty

Autatransioimer 120 Vac
o1 235 220 Vach

Promary Lontroi Box
24 Ve Contrat Voltaae

ONIT00J ANV S317ddNS HIMOJ



HALT IDENTIFIERS

[‘ALT Idennf: |
} entfiers 1
L FO ! TENS L UNITS l
Hex Character
% o I—_
Blank _,
2 I—l
° Quote I 5F __I
| !
03 , 63 I—I
7 ~l 68 /
0 | l_
I_I Il
18 | 68 ’_l
10 I
Dash - ¢ I_
1 171
3B 11 6F I_l
3c II—- 76 I_l
3E ”-—-—’ 7c II—
3F ,:' 7D I:
1 Il
57 :l 7F I:’
I !

—
Bit 1 Bit 1
Bit 0 not used
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5412—B PROCESSOR CHECKS

1/0 LSR Indicates selection of an LSR by an 1/0 device was rot performed
correctly.

LSR F1 Parity is incorrect on the output of the LSR Feature 1

LSR F2 Parity is incorrect on the output of the LSR Feature 2

LSR HI Parity is incorrect on the output of the LSR high

LSR LO Parity is incorrect on the output of the basic LSR tow

SAR HI Parity is incorrect in the Storage Address Register High

SAR LO Parity is incorrect in the Storage Address Register Low

INV ADDR  Indicates that SAR contains an invalid address

SDR Parity is incorrect in the Storage Data Register

CAR Indicates the carry out of the ALU is incorrect

A/B Indicates the A or B register has incorrect parity
ALU Indicates the output of the ALU has incorrect parity
D8l Parity is incorrect on the CPU end of the Data Bus In

CPU DBO Parity is incorrect on the CPU end of the Data Bus Out

orp/Q Parity is incorrect 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

1/0 ATTENTION

The 1/0 attention light indicates to the operator that one or more of the attached /O devices
requires attention caused by a ‘normal’ 1/O condition. ‘Normal’ is defined as: empty hopper,

full stacker, out of forms, etc., as opposed to check conditions

Recovery — Operator must determine cause of indication, rectify the cause and return device
to the READY status

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

UNIT CHECK
Testable Indicators
Unit check handling of testable indicators is controlled by software

Restart procedures are conveyed to the operator via programmed HALT operation. HALT
IDENTIFIERS displayed on the console and recovery/restart procedure listings.

5412 - 11
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5412—C PROCESSOR CHECK PRIORITY AND DESCRIPTION

It more than ane lamp 15 on, the first one hsted with corresponding clock lamp on has

highest priority

——

Clock Check Description

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

Even

Not 0 LSR Parity is incorrect on the output of the LSR

2 SAR ATT Parity is incorrect in the SAR or in the ATT REG

2 MSAR Panity is incorrect at the memory end of the storage address lines

2 tnv Addr* Indicates that MSAR contains an invalid address ie: storage add-
ress exceeds system storage size

6 SDBI Parity is incorrect at input to storage.

4 SDBO Uncorrectable data error at output of storage

Even

Not 0 CAR Carry out of ALU is incorrect.

1,3,5,7 | DBI Parity is incorrect on the CPU end of Data Bus in from the 1/0
devices.

Even

Not 0 A/B Parity is incorrect in the A or B register

Odd ALU Parity is incorrect at output of ALU

Not 7,9 | CPU DBO Parity is incorrect on the CPU end of the Data Bus out going to
the 1/0 devices.

8 opP:Q* Parity is incorrect in the OP or Q register

8 Inv OP* Invalid OP code in the OP register

8 Chan DBO" | Parity is incorrect on the |/O device end of the data bus out
coming from the CPU.

8 lav Q™ Indicates an invalid Q byte is present in an {/0 instruction.

"Not affected by parity check switch.
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5412—C CONSOLE LIGHTS AND SWITCHES

Only Unique 5412 Functions are Described - Refer to 5410 for other lights and switches,

MODE SELECTOR SWITCH

e Alter SAR

Address switches are gated to |AR then SAR. >64K CE switch is gated to the
“>64K SW Latch” then SAR E15

Display Storage

- Normal Mode

The |AR and the >64K CE SW latch are gated to SAR
SAR addresses storage untranslated. The data will display in the Qreg SARE15
will display status of the >64K SW latch only if the SAR/MSAR switch is set to MSAK

Display Check Bit SW On
Same as display storage - normal mode - except memory check bits (C1-C6) are dis

played in the Q-reg bits 0-5. Q-reg bits 6 and 7 are forced on (1,1). The SAR address
must be odd.

Alter Storage

Same as display storage except data switches (switches 3 and 4) are written into the
address storage location

Display ATT/PMR

ATT displays in roller 6
PMR displays in roller 7
Console switches 1 and 2 select the register as shown

ATT/PMR Address Switch Settings Note. See next page for
bit significance.

Register To Be Loaded Switch 1 Switch 2

Att Register XX ! .

Program Level 1 PMR
Program Level 2 PMR
Interrupt Level 0 PMR
interrupt Level 1 PMR
Interrupt Level 2 PMR
Interrupt Level 3 PMR
Interrupt Level 4 PMR

NNNN NN
Om»>o®=0

TEnter the first digit of the ATT register number into switch 1, and
the second digit of the ATT register number into switch 2 to
identify the desired ATT register. ATT registers are numbered
sequentially in hex from 00 to 1F

5412 - 13
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5412—C CONSOLE LIGHTS AND SWITCHES (continued)

MODE SELECTOR SWITCH (continued)

Alter ATT/PMR

Same selection as for display. Console switches 3 and 4 are gated into the selected
register as shown:

Sw | Hex Bits | Bit Significance
0 —_—
1
3 2 E15
3 0
ATT 4 1 ATT Bits
4 5 2 to M SAR
6 3
7 4
0
1 B-Cycle Translate
3 2 A-Cycle Translate
PMR 3 1-Cycle Transtate
4
5 1/0 >64K
4 6 e e s
7 Mask Interrupt

ADDRESS INCREMENT SWITCH

If an - causes 1AR to be incremented by 1 each CPU cycle during alter/display storage
Storage scanning is within a 64K boundary.

>64K CE SW
e Alter SAR Operation
Conditions the ">64K switch latch” and SAR E15 which is used to address storage

during an alter/display storage operation. This latch is not incremented during storage
scan

Address Compare Operation
Jf the SAR/MSAR switch is set to:

SAR - the >64K switch is ignored
MSAR - the >64K switch and console switches 1 through 4 are compared to MSAR bits

ADDRESS COMPARE STOP SWITCHES

The roller switch must be set to 1 (SAR display)

Stop on I-cycle switch on — Stop on an address match during an | cycle
Stop on E-cycle switch on — Stop on an address match during an E-cycle
~ Will also stop on 1/0 cycle steal. SAR/MSAR
switch should be set to MSAR.
Notes 1/0 operations will be completed after the address match is detected
Translate will be off when the CPU stops
The SAR/MSAR switch determines if SAR or MSAR is compared to the address
switches for generation of the address compare signal
The 64K switch is compared if SAR/MSAR s set to MSAR
To prevent stopping on an address match - tie up 01A-B3 R2 M02
Address match point is - same card U12 pin

(RIS

IS
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5415 INDEX

Channel Cabling . .. N R - 7
Console Lights and Sw«lches--SMS . . A . o . 15
Data Flow-5415 A/B/C . . . . . . . 3
Data Flow-54156D . . . . 6
Diskettes . . . . . .n
Halt Identifiers . - . BN . 9
Memory Data Flow- 5415 A/B 4
Memory Data Flow—56415C/D . . . 5
MST Tie-up Points . . .. e . .. . 10
Power On/Off Sequence e e . 12
Power Supply Locations . . .. . . . . 14
Processor Check Priority and Descmpuun . 13
Tie off for Fast | Cycles . . 10
Invalid Op Code Process Check . . 13
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5415 MODEL A/B/C DATA FLOW ‘

Al Storage Address

Lot and Eoror Status

Address Dara Switches
(o]

——
h Cl2and3
I s
Transiate In o8l

chat
|

X

Channel in

J 'X A wmm  Program Mode Controi
{ y y LSR Hi . 3CD Rogusters 191
\/ LSR Lo - 1CD. 3C0
’ ALY
i Channel Out
Les @ - Control
‘ DBO
Translate
A Out
2 a0.e0 8 % 20.4D.60 Ct 4C 10 6C
T cpy LSR @ @ LSR @ Op Reg _] |® QReq mm
T LSRs H Lo
e N Drecode
L 1AR
ARR
AAR
BAR L
- s
XR1 -
XR2
45 15 - «
— LCRHICHR s
€
LCR|DRR
= - ) B -
4 2 iAR 0.7 E
- N
@ ARR 0.7 ¢
4‘ ‘[IX? 'H?JKL? E-A EBl\O]
10 LSRs e —
-
5 T 6 7 8 i
-4
Modify Modify |
Load Mse Address Address CE |
IR -p I ) 7 o 7 SAR Lo Hi '
2.p
. \ Prase Note Clock 0 and 1 consists of 5 phase
16 - 0P 5.p buises (A, B, C. D, and E)

5415 - 3
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5415 MODEL A/B MEMORY DATA FLOW

SDBI 07 .

Extended Channel (disk}

i
! < |
- I
A-B4S2 0 I
N ustan
Dual Byte Mode 8SM Fouch l
’ 07 Array \ 07
Data
h OR I
Extended Channel 6. ) mo— o reg
Storage SAR Bit 15
Data 5 Error ]
Check Bt | 22815 | 22 Buts Check
Generation ca ang 8+ p g
and cs )
SAR Bt 5 Clock ce Correction
(SDR card) A B4 8
1 815
815 - Li26 A-84T2
UJ161 15 |[c1.c2.C3 l
AA4 c1 AB3F2
uJast c2 I RA101
Dual Byte Mode L c3 |
Dual By N Iy N Bar2 Man Slo,agelcpu f
U vi121 U181 l
' Address Decode l \/
- i
! I ALU
1
' i
! Main Storage
L K N K N N N _§F N ¥ K N ¥ N N _ K ¥ § ¥ § N _ ¥ ¥ ] O D R S SR N NN N S S G e e e e el
1 cpPu
8P !
| ADECA-A-B4D2
Address H Lo
Transiate ! -
Table - | ADECB-A-A4B2
t uJ401
—
A-B3B2 ﬂ
MA142 1
SDBI Reg
PH SAR
|
I A-B3B2 LSRs
MA102
g-p <&
i
|
i
i
AB3L2 [ 17+ 2p <
KM161
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5415 MODEL C/D MEMORY DATA FLOW

SDBO 2:15

Byte Selection

SAR 1
—

SDBO 0-7

<
<

SDBO 815

SDBO PO-7 or P8-15
or
Tor9

e e e e

o
>

Memory
Ourtput

Byte Selection
SAR 15
— g

SDBO 0-7

Page 3-12

Disx
SLBO
P0-7, 0.7

12212

UJ540-551

SDBO PO-7 or P8-15
Oor8
1or9

“ e e e

SDBO 815

8311 2
vY Duta 116)
Fort Dt
Array o Dat
B Corto Stare Dats Cartis 1w Dats
Crech Bt | Chock 61
Generation i Page 39
1J530-531
Page 3.6 Page 3-6 Page 3 7 UJs33 Page 311
UJ520-521 11522 CieTeTE f Feron Checn " 01570531
Bt :
| § SARE13 E14 E15 0-15 )
. > Genecatdp  jummmm Groeraton
»| Ao B anct Decoar
I Owco
SARE13 e Page 3.10 Paae 310
NMain Storage
Timing and uJs32” UJs32
Controt Pags 3.2 UJs34
BSM Select 01512613 -
{ Page 3-7
UJ510-511
SDBO 015
K
Data (16)
Fetct Data
Acray Register
Bvte Contror Store Data Cards Inver Data
Check Bt | Creck 16) Switen
Generation Pagr 39
o 01300310
P o 36 Page 3.6 Page 37 01330 Page 311
U4200-210 Us220 S P— Sendromn UJ300-310
SAR Z13 E14,E15,0.15 R A L.
enerston i Goneration
= A ana Decode
[oU SAR ETS Decoar Page 210 Page 3-10
AMain Storage
BSN! Setect T.ming and 04320 UJ320
Contror Page 38 0I340
U4120:130
Page 3-7 12
UJ100-110
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5415 MODEL D DATA FLOW

Main Storage Address

. [
From f 1
| ATT |
| Control and Error Status ,
| Program [ X 3
. | {check I ca Address Data Switches
i 3D 9
X o
8- ol Extended '
Channe! i =
Dok | - 0dd CD (1'0 Cycle) Ci2and3
8- Pl © 3co i cis
] 0
, 1
! ! Translate In
i t— X
3 ‘ *x
X ; B R"‘ &
| ] -
Main Storage ‘ f T eg ;
96 K 512K 1CD (1-0p), 3CD (1-Q)
1 .
< pr— X B
¢ 5| ® LSR H: — 3CD, Channel in
H LSR Low - 1CD, 3CD ——  Control
! 7| - ———————————————— et ——
)
X
Main Storage Address
SDBI Reaister
E13EI4EIS0 45 s - LSR High — 1CD, 7CD Force 1,
T T LSR Lojv ~ 5CD 2,01 16
4 P
! 82 1CD, 3CD, 5CO
To ‘ l
A Reg ; d
'
3 i 35,8
- | [ A—
Address Aux ALU 7] Aux \ 4
T ! 718
anslate] | L v R
Table ' i eg p Reg -l QReg wmm
N T PR p—
! D T ——
i 1 ® Channel Out
T Control
i ALU Gating Ctks
! Cycle I
{ Control
| xq  Translate
[J 4 5 15 1 Out
10,30, 5D, (Fast I-Cycle) 1D, 3D, 5D, (Fast I-Cycle)
20, 4D, 8D 20, 4D, 6D C14C 1o 6C
BREREE0 5 —_—
LS LSR
@ SAR - i Hi Lo
. 4 | cpu
! LSRs
Notes: 1. Prog. mode registers on D-26 and D-26 are two bytes. The
0DE, 90 1 LSR standard byte (loaded on EB-1) 1s unchanged. The added
s 1 Select 3 byte (loaded on EB-2) uses only bit 7 for E13 address bit
. 2. Bit 19 (E13) used on D25/26 only
110 3
2
17th, 18th, and 19th Bit + P LSRs
I————] ) 7o 7 -

@ Parity Checked ‘
Parity Generate 16+

mmm Display !
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5415 CHANNEL CABLING

5424, 2560,
1403 5445 5444 1442 or CTF
z1 A2 Y6 z6 Y6 76 Y6
72 A3 Ys 75 Y5 25 Y5
73 A4 Ya za Y4 za Y4
Za A5 v3 73 Y3 z3 Y3
—Yt Z1 Y1
AB1 A-A3
A-A1 A-A2
Channel Channel Bank 1 5424, 2560, 1442,
AB2 or Channel
1403 3340/3344 Terminate
CPU Printer Disk Feature
Y1 21 Y1 DBO Z1 A2 Y6 26 Y6
v2 22 v2 JeClock 72 A3 Y5 75 Y5
v3 23 vl DB 23 A4 va  za va
v 75 \Z Misc 74 A5 Y3 z3 Y3
Y6 26 Y1z
A-B1 A-A3
— A
A3 A5 A-A1
A-B3 -
—t A3 -a
B3 18 Bit Extended
Chanrel
BS
C5 —o
C4 B4 B2 A2
Channel Bank 2
3277 stoc
D8O 3411 BSCA-1 Spare 2501
Ciook A2 B2 v2 U2 V2-U2 A2
oSBT A3 B3 V3 U3 V3-U3 A3
— A4 B4 va U4 vVa4-U4 A4
5 A5 B5 Vs  Us V5-US AS
B-82 B-A2 B-A1 B-B1
Channel Bank 3
BSCA-2/
[E da
DBO Display Adapter 3741 MLTA
V2 U2 v2 U2 Z1 A2
Ctock
oo v3 U3 V3 U3 z2
va u4 va U4 z3
Misc V5 U5 V5 US z4
B-A3 B-A4 B-B4
ar
BSCC
A2
LAz
A4
A5
'REMOTE SAR’ B-B4

Mod. A
[t}
I
v}
Mod. B,
C,.D
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5415 HALT IDENTIFIER

[ Fo l TENS [ UNITS ]
Hex Character
Value Displayed . :
I—
. mﬂlank ° __[ E
02 / 5F I;—l
Quote 1 _I
S ,,I ! [N |
. 03 / 63 I_/
_I \ S (R l T
07 L ,77 B 6v8w‘ | 77/1__
8 I“‘l/ 68 // /l
- * /’_
Il I
I . Tt
- — S
S e
3F /I—/I 70 /—l i‘
M;; —l 7F }:é[ 7771‘
_ 1

. : :
EXAMPLE

DISPLAYS

Bit 1 Bit 1
Bit 0 not used
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5415 TIEUP POINTS - MST

A-GATE
Board Pin
—_— —_
5445 A1 R4BO7
5444 A2 T3813
5424 A3 S5B09
2560 A3 JaB13
1442 A3 R5B08
>64K MemoryAd4  None
1403 B1 E5D10
Channel| B2 M3D07
CPU B3 U5B02

<64K MemoryB4  None

goaTe

_Board Pin_
BSCA1 A2 T2J03
BSCA2 A3 T2J03
stoe B1 DAGO8
2501 B1 P2B13
3277/3284/3411 B2 L2B10
MLTA B4 C2u07

CE INVERTER

D02 Do4

A-B3R2
KA232
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5415 DISKETTES

P/N

1607738

4238747

4238751

1607739

4238752

4238753

1607741

4238754

4238748

Diskette # & Description

1 (5415 Model 8 or C}

1 (5415-D w/o the 3344
EXP FEAT)

1(5415--D with the 3344
EXP FEAT)

2 {5415 w/o 3344 EXP
FEAT)

2{5415- D with 3344 EXP
FEAT)

3{54158,Cor D)

4 (6415 w/o 3344 EXP
FEAT}

4 (5415 with 3344 EXP
FEAT)

5 {Shipped with 3344
EXP FEAT only)

Programs

0DO, FFB, FFF, FDB, 143, FCO,
C17. FAQ, FC2, FAB, FA7, DD6,
D44, and DD9

Contains the same programs as
diskette above except that the CPU
diagnostics (ODO) are different.

Contains the same programs as
diskette above except for the
FAD, FC2,

following programs
and FA7

LDR, LDS, FCO, FAO, EOA

Same as above except for program
FAO

C16, FA1, FA2, FA3, FA4, and FAS

C11,C12,C14,C15,C17,C18,C19,
C1A, €18, CI1C, C1F, and FAD

Same as above except for programs
C12,C18,C1A, C1B, C1F, and FAOD

C16, FA1, FA8, FA9, and FAA

A 5415 always receives diskettes 14 but will only receive diskette #5 to support

the 3344—-B2.

5415 - 1



Power On Sequence

I

@~

Main CB On (power switch OFF)
+24 Vde control voltage

K1 tconvemence outlets)

K2 (TH CHK hght turns off)
Turn Power switch ON

K3 (ac voltage 10 logic supphies and fans)

and B Vde power on (BSCC only)
K5 4V power on)

K24 E xpansion main storage power supply

K52, K171 (+6V poyer on)

and 15 Vde power on (BSCC only)
K6 {6V sensed)

434V power on)

8.5V power on)

K8 (8 5V sensed)

K9 B (lamp and meter voltage)

K9 A (ac voltage to 3277 and 3284)
K9 {ac voltage 1o 1O devices)
{+24V power on m 5415/5424)
K111 5421 (5421 start up)

K710 5421 (+6V,
K10 (+24V sensedi
K11 (+60V sensed)
K12 (remove POR)

Power Off Sequence

Main CB

424 Ve contiol voltage

K1 (convenience outlet)

K2 (thermal interfock)

Turn POWER switch OFF

K9 (ac voltage to | O devices)

KOA fac voltaae to 3277 and 3284)
K9B (lamp and meter voltage)
K11 5421 (160, +6, and 12 Vdc)
K11 (+60 Vdc sensed)

K10 {+24 Vdc sensed)

K12 (turn on POR}

K7 in 5421

K8 and K24 (+8.5 Vdc)

(+3.4 Vdc)

K3 {ac voltage to logic ~upplies and fans)

K6 (+ Ve sensed)
K5 {--4 Vde sensud)

12 - 5415
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PROCESSOR CHECK PRIORITY AND DESCRIPTION

If more than one lamp is on, the first one listed with corresponding clock lamp on has
ighest priority.

Clock Check Description

Even 1/O LSR* Indicates selection of an LSR by an 1/0 device was not per
farmed correctly

Even
Not 0 LSR Parity is incorrect on the output of the LSR
2 SARATT | Panty is incorrect in the SAR or in the ATT REG 2
2 MSAR Panity 1s incorrect at the memory end of the storage address lines 3
2 Inv Addr® | Indicates that MSAR contains an invalid address ie  storage address|
exceeds system storage size
2 Stor Prot indicates that an attempt was made to read or write into a pro
tected address.
6 ol:1] Parity is incorrect at input to storage
4 SDBO Uncorrectable data error at output of storage
Even
Not 0 CAR Carry out of ALU 1s incorrect
1,3.5,7 | DBI Parity is incorrect on the CPU end of Data Bus in from the 1/0
devices
Even
Not 0 A/B Parity is incorrect in the A or B register
Odd ALU Qutput of ALU has incorrect patity

Not7,9 | CPU DBO Parity is incorrect on the CPU end of the Data Bus out going to
the 1/0 devices

8 oP/Q* Parity is incorrect in the OP or Q register

8 Priv OP An attempt was made to execute a privileged OP when system was
not in privileged mode.

8 Inv OP* Invalid OP code in the OP register

8 Chan DBO"® | Panty is incorrect on the /O device end of the data bus out
coming from the CPU

8 Inv Q* Indicates an invalid Q byte is present in an 1/O instrugtion

*Not affected by parity check switch

INVALID OP COQE PROCESS CHECK

Op Reg Contents Cause of Process Check
—_— ————

‘00" Program Check occurred in interrupt level
X'FF' Program Check occurred in:

A - System task
B - Program level with EOJ in process

X‘FE' An op—end interrupt was generated and the system
cannot determine which device to service

X'FD’ Unrecoverable 3340/44 Adapter check
X'FC’ Undefined 3340/44 interrupt
‘FB’ An op—end occurred for a device and it was not

expected. Q-—Reg contains device code of failing device.

5415 - 13



SivS — vl

Exhaust Fan

Expansion Main Storage
Power Supply Control Assembly

No. 2. Bulk Power Supply

N
4V Undervoltage (UV) Detection /— 0.3 Bulk Power Supply (Feature)
Expansion Main Storage Power Supply
| —"" Board Assembiy

| __—— +6V Expansion Bulk (Feature)

A/

=N

2560 Power Supply (Feature)
| 2501 or 1442 Regulator (Feature)
| __——BSCA or MLTA Regulator (Feature}

Preload Resistor Assembiy
(6V Exp Feature}

—4V 50A Regula(or\
Brass Plates

—4V 70A Regulator s’

+6V 258 0r 40 A Regulator —_ |

Resistor Box (—4V current bypass,
+5V and ~30V divider network)  ~—___|

o

L Autotransformer (200 Vac
or 236/220 Vac)

J | Main Storage Power Supply
>' [~ +24 Vdc Power Supply (without 5424)

Power Supply Blower

Fan Assembly —__ |

/
3277/3284 ac Outlet +5 Vdc BSCC Power Supply (Feature)
Primary Control Box

24 Vdc Control Voltage

No. 1 Bulk Suppty

SNOILVYO0T ATddNS HIMOJ Sivs



5415 CONSOLE LIGHTS AND SWITCHES

Only Unique 5415 Functions are Described - Refer to 5410 for other lights and switches.
DE SELECTOR SWITCH

® Alter SAR

Address switches are gated to AR then SAR. >64K CE switch is gated to the
“>B4K SW Latch" then SAR E16.

® Display Storage

— Normal Mode

The IAR and the >64K CE SW latch are gated to SAR.
SAR addresses storage untranslated. The data will display in the Q-reg. SAR E15
will display status of the >64K SW latch only if the SAR/MSAR switch is set to MSAR.

— Display Check Bit SW On
Same as display storage - normal mode - except memory check bits (C1-C6) are dis-

played in the Q-reg bits 0-5. Q-reg bits 6 and 7 are forced on (1,1). The SAR address
must be odd

Alter Storage

Same as display storage except data switches (switches 3 and 4) are written into the
addressed storage location.

Display ATT/PMR

ATT displays in roller 6
PMR displays in roller 7
Console switches 1 and 2 select the register as shown:

Switches 1 and 2 | Register Selected Note: See next page for bit
00 ATT 00 significance.
o1 ATT 01
Thru Thru 32 Total
1E ATTE
1F ATT 1F
20 PMR - Prog LVL
28 PMR - INTR LVL O
29 PMR - INTR LVL 1
Thru Thru 9 Total
2F PMR - INTR LVL 7

Set switch 1 to 3 to alter the 1/0 > 256K PMR bit.

5416 — 15



5415 CONSOLE LIGHTS AND SWITCHES (continued)

MODE SELECTOR SWITCH (continued)

® Alter ATT'/PMR

Same selection as for display. Console switches 3 and 4 are gated into the selected
reqister as shown

S | Hex Birs | Bt Significance Sw | Hex Bis | Bit Signiticanir
0 Frich Protect 0 £13
1 Storage Protect \ €14
3 2 £15 3 2 15
3 0 3 [
ATT 3 1 ATT Buts ATT 2 1 ATT Bits
AB | 4 5 2 10 M SAR co |4 5 2 10 M SAR
Mad 6 s Mod 6 3
7.—“ 4 7 4 ]
Byte 1 0 10 128K By 2 0
1 B Cycle Transliate 1
3 2 A Cycle Translate 3 2
PMR 3 I Cycle Translate PMR 3
AB 4 Prvileged D25, 4
co 5 10 64K D26 5
Mod | 4 6 Protect State Mod {4 6
7 Mask Interrupt { 7 10 256 K

ADDRESS INCREMENT SWITCH

If on - causes IAR to be incremented by 1 each CPU cycle during alter/display storage
Storage scanning is within a 64K boundary

>64K CE SW
® Alter SAR Operation
Conditions the ">64K switch latch” and SAR E 15 which is used to address storage

during an alter/display storage operation. This latch is not incremented during storage
scan

Address Compare Operation
If the SAR/MSAR switch is set to

SAR - the >64K switch is ignored
MSAR - the >64K switch and console switches 1 through 4 are compared to MSAR bits

ADDRESS COMPARE STOP SWITCHES
The roller switch must be set to 1 (SAR display)

Stop on l-cycle switch on - Stop on an address match during an |-cycle
Stop on E-cycle switch on ~ Stop on an address match during an E-cycle
- Will also stop on 1/0 cycle steal. SAR/MSAR
switch should be set to MSAR

Notes: 1. 1/O operations will be completed after the address match is detected.

2. Translate will be off when the CPU stops.

3. The SAR/MSAR switch determines if SAR or MSAR is compared to the address
switches for generation of the address compare signal.
The >64K switch is compared it SAR/MSAR is set to MSAR.

4. To prevent stopping on an address match - tie up 01A-B3 R2 M02.
Address match point is - same card U12 pin.

5. All reference to > 64 K CE SW also applies to > 128 K, > 256 K, etc.

SAR E13/E14 are also used
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1403/5421 SERVICE AIDS

Tie otf points

1. Prevent forms checks: 01A-B1E2-U06 to 01A-B1E2-U10

2. Prevent printer busy: 01A-B1G2-M02 to 01A-B1E2:U10

3. Prevent carriage busy: 01A-B1E2.J13 to 01A-B1L2D12

4. Carriage go low speed: B3-J06 to B3-D08

5. Carriage go high speed: (5421) E6-GO7 to E6-DOB (start carriage with low speed
jumper first)

6. Start printing at home time: (attach) 01A-B1C2-J10 to 01A-B1E2-U10

P6 Halts
P6 halts can be caused by buffer parity errors but a more likely reason is a bouncing
switch in the 1403 see MAP p. 23

1403 PRINTER CHECKS

The printer check lights are turned on when the accuracy of
printing is questionable. The errors that turn on the lights
can be determined by the unique halt indicator or by probing
the following points. The check must not be reset prior to
probing.

5410/5415

Sync Check
01A-B1J2G02  + Chain sync check

Forms Check
01A-B1J2M0D4 Forms jam
01A-B1E2U06  — Carriage sync check

Print Check "

01A-B1J2G07 — Any hammer on check
01A-B1J2G11 ~ Hammer echo check
01A-B1J2G13 - Buffer parity check
01A-B1J2J06 ~ Set address hammer echo check
01A B1J2M11 — Interlock check

*These checks will drop +60 vdc to the printer
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1403 CARRIAGE ADJUSTMENT

The following sequence will correct the majority of problems associated with hydraulic
units and wavy printing. Other items not mentioned in this procedure that could cause
wavy printing, skipping, and spacing failures are listed below:

Dirty oil filter causes slow speed.

Out of round E1 shaft.

Wrong type oil in unit.

Open magnet coils.

Binding oil retainers around pump and motor shafts.

Binding tractors on the carriage.

Worn bearings on hydraulic pump and motor shafts.

A leaking lower check valve causes reduced space speed. A leaking upper check valve
usually causes no carriage malfunction other then to cause the detent spring to break
prematurely (the check valves are interchangeable).

Valve Body
Space/Skip
Needle Valve
Bypass Needle
Valve

PN S WN =

Hydraulic aajustment tool
P/N 453636

Diagnostic £15 Rtn 03
(Tie down PEB G5D02 - G5D08)

Diagnostic E12 Rtn OE
(E003 0103 0000)

Diagnostic E18 Rtn 03
(Tie down 01A-B1L2-D12 to B1E2-J13)

Output Speed

€1 Duration Diagnostic E15 Rtn 04

E1 Timing Diagnostic FF4 Tap 016/017
Hi Speed S.S.
Lo Speed S.S. Diagnostic E18 Rtn 02

Carriage Settling
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1403/5421 TIMING RELATIONSHIPS

|Double Space S.S. I
—
| Triple Space S.S !
—+
, {
E1 . )
[
h
[
> =X

Adjust E1 for time X = Y

L L
Low Speed S.S.

3]

h
t
!
1
[
- 4to.7ms
Low speed operation (double space)

E1 i H

| '
[

High Speed S.S.
1

[
> r*"4t0.7ms
High speed operation (skip > 8 lines)

L

4 - 1403



1403/5203 ISOLATION PROGRAM

1. Used to locate il i y failing print positi (any hammer on/echo check).
Load DCP before running.

2. Set sw 384 to hex character to be printed. i.e. C8=H
. Program load Isolation Program. An ‘SU’ halt will occur.
4. Set sw 182 to 0-83 (1-132). This determines the line length.
5. Set sw 384 to 7C-FF (1-132). This determines where the right-most position prints.

6. Press start to run. To change character being printed, system reset and repeat step 2-6.
Sample sw settings are shown below.

Sw 14 132
. 83FF LINE PRINTED - N
16FA HHHHHHHHHHHHHHHHHHHHHHH
108F HHHHHHHHHHHHHHHHH
037F HHHH
017D HH
007C H

. # CA< G CA<DG"G #),# ECAW P< YE

B< )EC<CB"G 1w 93sA LB@
"5''77"1'"67€7€13 "6''334@4440¢

Address:

0000 30000301 sense char to be printed
0004  0C0007400301 move char to print field
000A  0C84073F0740 expand print field

0010  FO5D6B ‘SU’ halt
0013 30000503 sense length and position
0017 C1E60017 loop if printer busy

0018  0C0000280502 move line length
0021  0OCO0002A0503 move right-most position
0027  0C8302FF0740 variable move print field

002D  31E60039 load LPDAR
0031 F3E201 print and space 1
0034 C0000013 go back and repeat
0038 027C left-most position of print
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1403 EXERCISER PROGRAMS

1403 CHAIN CLEAN PROGRAM

® Load DCP chain tmage s at 0800

® System reset

® Dialin the following program

Address

0000 €2 03 08
0004 74 01 FF
0007 36 01 00
000B CO 01 00
000F AC 7F T7F
0013 F3 EO 01
0016 6C 83 FF
001A 71 E4 03
001D 71 E6 38
0020 F3 E2 00
0023 D1 E2 23
0026 AC 00 7B
002A AC 83 FF
002E B8 OF 80
0031 Do 10 13
0034 DO 87 16
0037 00 70 FF

® System reset
® Start

1403/5203 - PRINT Hs

00

3A

33

FF
FE

FF

o Alter all of storage to 40
® Dial in the folicwing program

Address

0000  31E40022
0004  31E60022
0008 C1E60008
000C  3CC80128B

0010  3CCBO1FF

0014  OC8301FEO1FF
001A  F3E2XX

001D C0000008
0021 0100

® System reset
® Start

6 — 1403

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

Set up chain image (one
""H"" at position 44)
Move “"H"" to data buffer
Fill data butfer (017C-01FF) with
Print and space

XX =01 = Space 1

XX =02 = Space 2

XX =03 = Space 3
Branch to address 0008
Data for load 1/O

s
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1442 FEED CHECKS

Board position

Feed Check Definition Mod 10 Mod 15
Read Station Chk Any read cell is dark at FCB2 | K2B09 K2B09
Hopper Chk Card 1s not registered at the K2B04 K2B04
read station at FCB3
Feed Clutch Chk FCB1 occurred without pick K2807 K2807
ing the feed clutch
Punch Station Chk Punch station cell is dark at K2802 K2802
FCB3
Stacker Jam A jam has occurred over the K2B05 K2B05
stacker
(-} indicates () indicates
check 1s on check 1s on

Board position

Board position
RPQ01B-A1
feat 01A-A3

RPQO01B-A1 RPQO1B-A1
Feat 01A-A3 Feat 01A A3
1442 DATA CHECKS
Data Check Definition Mod 10 Mod 15
Read Compare The same read cells did not re- | J2S13 J2s13
main exposed for 100 usec
after the leading edge of the
read emitter
Punch Compare The actual punch echo pulses | L2G13 L2G13
did not match the expected
punch echos
Data Overrun The CPU did not respond to J2M05 J2M0os
a cycle steal request by the
time that data for the next
column was read or needed
for punching
Invahd Card Code Two or more holes were J2u04 J2uo4
detected in the same card
column between rows 1
and 7
() indicates (~) indicates
check is on check is on

Board position
RPQO1B-A1
feat 01A-A3
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1442 SHORT EXERCISER PROGRAMS
1442 FEED
Address:

0000 F35000 Feed
0003 COO000000 Branch Back

1442 READ TRANSLATE
Address:

0000 31540010 Load Read Addr
0004 F35100 Read Translate

0007 C1520007 TIO Busy

000B CO000000 Branch Back

000F 0100 Data Read in at 0100

1442

1442 PUNCH AND FEED
Address:

0000 31500014 Load Punch Length

0004 31540016 Logy Punch Addr

0008 F35200 Punch and Feed

000B C1520008 TIO Busy

000F CO000000 Branch Back

0013 0030 Punch Length 80 Columns®
00156 0100 Hand Load Data at 0100

*Examples:  (To determine punch length)
80 Columns Punched  128-80 = Decimal 48 (Hex 30)
40 Columns Punched  128-40 = Decimal 88 (Hex 58)
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2265 CORE IMAGE HEX VALUES

Svmbol—‘
EBCDIC Hex Sym. EBCDIC Hex and
val | bol val | Cursor

01000000 | 40 | 00000000 | 00 | _
01000001 | 41 A 00000001 | 01 A
01000010 | 42 8 00000010 | 02 | B
01000011 | 43 c 00000011 | 03 | C
01000100 | 44 ) 00000100 | 04 o
01000101 | 45 £ 00000101 | 05 | E
01000110 | 46 F 00000110 | 06 | F
01000111 | 47 G 00000111 | 07 | G
01001000 | 48 H 00001000 | 08 | H
01001001 | 49 | 00001001 | 09 | 1

01001010 | 4A ¢ 00001010 | 0A | ¢
01001011 | 48 . 00001011 | 08 | .
01001100 | 4C 00001100 | 0C | <
01001101 | 4D ( 00001101 | 00 | (
01001110 | 4E ' 00001110 | OE +
01001111 | 4F | 00001111 | OF i
01010000 | 50 & 00010000 | 10 &
01010001 | 51 J 00010001 | 11 J
01010010 | 52 K 00010010 | 12 K
01010011 | 53 L 00010011 | 13 L
01010100 | 54 M 00010100 | 14 M
01010101 | 55 N 00010101 | 15 N
01010110 | 56 o 00010110 | 16 | O
01010111 | 57 P 00010111 | 17 P
01011000 | $8 Q 00011000 | 18 Q
01011001 | 59 R 00011001 | 19 R
01011010 | 5A t 00011010 | 1A | 1
01011011 | 58 s 00011011 | 18 s
01011100 | 5C 00011100 | 1C i
01011101 | 5D ) 00011101 | 10 | )
01011110 | 5 00011110 | 1E i
01011111 SF i 00011111 1F 2
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Symbol
EBCDIC Hex Sym EBCDIC Hex and
Val bol Val Cursor
01100000 | 60 - 00100000 | 20 -
01100001 61 / 00100001 21 1
01100010 62 S 00100010 22 S
01100011 63 T 00100011 23 I
01100100 64 u 00100100 24 A
01100101 65 A 00100101 25 s
01100110 66 w 00100110 26 W
01100111 67 X 00100111 27 X
01101000 68 Y 00101000 28 Y
01101001 69 r4 00101001 29 2z
01101010 6A 00101010 2A —
01101011 68 ! 00101011 2B L
01101100 6C % 00101100 2C %
00101101 6D - 00101101 20 =
01101110 6E > 00101110 2E >
. 01101111 6F ? 00101111 2F 2
01110000 70 0 00110000 30 0.
01110001 n 1 00110001 31 1
01110010 | 72 2 00110010 | 32 | 2
01110011 73 3 00110011 33 3
01110100 74 4 00110100 34 4
01110101 75 5 00110101 35 5
01110110 76 6 00110110 36 6
01110111 77 7 L0'311()‘!11 37 1
01111000 78 8 00111000 38 8
01111001 79 9 00111001 39 9
01111010 7A 00111010 3A o
01111011 78 = 00111011 38 =
01111101 7c @ 00111100 3C @
01111101 0 ' 00111101 30 S
01111110 7€ = 00111110 3E d
[ARRRRRRI 7F #* 00111111 3F

[011[2]314]5]5[7] CPU core image

EEREN
[ [2[5] ]

CE switch card switches

CURSOR switch

"0’ not used in CPU core
or CE switch card

2265 -3



2265 EXERCISER PROGRAM
CRT DIAGNOSTIC

Program checks data flow between CPU DBO, CRT attachment D
reg and CPU DBI. If CRT attachment D-reg picks up or drops a
bit, a halt will occur and D-reg will be displayed in the field/oper
ation hgh’l&

0000  F390XX SI0 DIAGNOSTIC XX=CRT char
0003 30920010 SNS DATA REGISTER

0007  0D000002001C Compare diagnostic char with D reg
000D C0010015 Branch on not equal

0011 C0000000 Branch to 0000

0015  3112001C Display D-reg in field/op lights
0019  FOFFFF Halt ABCD12345

CRT DISPLAY

Program will continuously display last char set in switches 1 and 2
To change char display set new char in Sws 1 and 2 depress stop,
system reset, and start.

Address
0000  300010C2 Set CRT character in switches 1 and 2
0004 C201FFFC Set XR 1 for 4 counts

0008 OCFO10C010CY Build 240 character table
000E  OF0D1000B003C Build 960 character table
0014 OF01000D003C

001A  3601003A Add 1to XR 1

001E  C0010008 Branch on XR 1 not zero
0022  0C0300000038 Restore table address
0028 31900034 Load CRTAR

002C  F39200 SIO CRT

002F  C0000028 Loop display

0033 0001 CBTAR LSR address
0035 10C010C1 End char table address
0039 0001 Constant of 1

0038  00F0 Constant of 240
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2501 FEED CHECKS

Feed Check Definition Mod 10 Mod 15
Pre-read Chk Pre-read solar cell did not 01A-A1R2U02 01B-B1H2J07
uncover by Rd FCB2
Read Station Chk Any read cell still covered 01A-A1R2U10 01B-B1H2D04
at Rd FCB2.
Hopper Chk Pre-read solar cell did not 01A-A1R2S07 01B-B1H2J11
cover by Rd FCB2
Power-on Reset This check is turned on while NA Internal Card
Chk powering up Mod 15
Cover Chk The cover interlock opened | OTA-ATR2M10 | Internal Card
while executing a SIO
(=) indicates (=) indicates
check is on check is on
-
2501 DATA CHECKS
Data Check Definition Mod 10 Mod 15
Invalid Card Code Two or more holes were 01A-A1R2G09 018-B1H2J13

detected in the same card
column between rows 1 and 7
Read Compare The same read cells were not 01A-A1R2G02 01B-B1H2M02
exposed at both the leading
and trailing edge of the read
emitter

Fiber Optic All read cells did not go dark 01A-A1R2G07 01B-B1H2G13
prior to the first column
emitter pulse. (Column 0).

T

OMR Check Any cells error or undefined 01A-AT1R2G07 NA
mark or no area
Read Overrun The CPU did not respond to a | 01A-A1R2U07 01B-B1H2S12

cycle steal request from one
read column before the next
column was read.

No Read Emit No read emitter pulses were 01A-A1R2P09 01B-B1H2U12
detected prior to Rd FCB2.
Translate Chk Translator did not xlate card NA 018-B1F2G10
code to EBCDIC properly
(=) indicates (—) indicates
check is on check is on

SPARE CE SENSE BITS

Two sense bits (CE bits 1 and 2) have been left open for use by the CE. They are sampled
on MTAPs 093 and 094. Any MST signal line can be sampled by jumpering into either CE
SNS bit.

Mod 10 Mod 15

CEBit1 01A-A1S2J13  01R.81F2P10
CEBit2 01A-A1S2J10 01B-B1F2D11

Note: A (—) level will turn the bit on.
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2501 EXERCISER PROGRAMS
2501 FEED
Address:

0000 31380010 Load Read Length
0004  F33900 Read Translate
0007 C13A0007 TIO Busy

000B CO000000 Branch Back
000F 0080 Read Length 0

2501 READ TRANSLATE
Address

0000 31380014 Load Read Length
0004 313C0016 Load Read Addr
0008 F339 00 Read Translate

000B C13A 0008 TIO Busy

000F COO000000 Branch Back

0013 0030 Read Length ‘50"
0015 0100 Data Read in at 0100

2501 READ CARD IMAGE

Address:

0000 31380014 Load Read Length
0004 313C0016 Load Read Addr
0008 F33B00 Read Card Image
000B C13A000B TIO Busy

000F CO000000 Branch Back

0013 0030 Read Length '50°
0015 0100 Data Read in at 0100
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2560 DATA CHECKS (Jumper 01A-A3H2 P07 to ground)

Display Card Data Checks Definition
Z3 bit 0| Read Overrun The CPU did not respond to a Cycle Steal Request

from one read column before the next column was
ready to be read

1| Punch Overrun The CPU did not respond to a Cycle Steal Request
before the next column was ready to be punched

2| Print Overrun The CPU did not respond to a Cycle Steal Request

- before the next column was ready to be printed

3| Read Compare The same read cells were not exposed at both
the leading and trailing edge of the read emitter

4| Punch Compare The actual punch echo pulses did not match the
expected punch echos

5| Invalid Character | Two or more holes were detected in the same
column between rows 1 and 7

6| Fiber Optic All read cells did not go dark prior to the first
column emitter pulse. (Column 0)

7 | Print Translate The output of the print translator is not odd

2560 SERVICE AIDS

1

2.

CE Micro Control Switch Box and Display Cards

The maintenance package for the 2560 feature on system/3 Mod 15 is enhanced
by the used of the CE switch box and two CE display cards. The box can be used
to completely control and exercise the micro processor portion of the attachment.
(When the box is being used to control the micro program, it is adviseable to
turn off the CE Mode switch in the 2560.) The display cards contain 9 LED's
(Light Emitting Diodes) which are used to display various registers, any 2560
errors, etc

For further details, see the 2560 Attachment MLM 2-020, 030, 040.
Off-Line Feed

The 2560 can be exercised in an off-line feed mode. This option can be used
without requiring the total system from the customer.

Procedure:
a. Jumper 01A-A3J2 D11 (tie up) to 01A-A3Q2 JO9 (off-line feed)
b. Load cards in pri and/or sec hoppers.
c. Depress NPRO.

2560 SOLAR CELL ADJUSTMENT PROCEDURE

wn =

>

oo

2

. Remove all cards from card feed path.

Turn CE Emergency Stop switch in the 2560 to the ‘STOP’ position.
Jumper from 01A-A3A4 BO3 to:
print mach - 01A-A3A2 D04

non-print mach - 01A-A3A2 J04
After this jumper is installed the 2560 Attention Light will go off when any card
feed solar cell goes dark.
Connect CE Meter (+dc volts) from ‘lamp test common’ to the solar cell to
be adjusted. (Located on Solar Cell Adjustment Panel.)
Turn pot counter-clockwise until Attention Light goes off. Record voltage.
Increase volitage 0.2 to 0.3 above that previously measured.
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2560 FEED CHECKS (No jumper required on attachment)

Display Card Feed Check Definition
24 bit 0 | Input Station SC 1 did not uncover prior to FCB3 during Pri Feed
1 |Pri Pre-Read SC 3 did not uncover prior to FCB2 during Pri Zeed
2 [Pri Pre-Punch SC 5 did not uncover prior to FCB2 during Pri Feed
3 {Pri Punch Push SC 5 did not uncover prior to Punch Push CB1
during primary punch pusher cycle
4 {Sec Pre-Read SC 2 did not uncover prior to FCB2 during Sec Feed
5 |Sec Pre-Punch SC 4 did not uncover prior to FCB2 during Sec Feed
6 |Sec Punch Push SC 4 did not uncover prior to Punch Push CB1
during secondary punch pusher cycle
7 |Read Sta Early Any Read SC (0-3) was covered at FCB1 during
feed cycle
Z3 bit 0 [Read Sta Late Any Read SC (0-3) was covered at FCB4 during

feed cycle

Punch Station

SC 7 did not cover prior to FCB4 during feed cycle

~

Print Station

SC 8 did not cover prior to FCB4 during feed cycte

[X)

Cell8t0 9

SC 9 did not cover prior to FCB2 during feed cycle
(This check is only made if SC 8 was covered on
previous feed cycle)

4 [Corner Sta SC 9 did not uncover prior to FCB3 during feed cycle]
5 |Jambar The Stacker Jambar switch is transferred
6 |Cover Interlock One of the cover interlock switches opened while

executing an instruction

2560 MACHINE CHECKS (Jumper 01A-A3H2 P07 to ground)

Display Card Machine Check Definition
Z4 bit 0 [Overlap Mode This is not a Mach Check. This bit will be on if
a print S10 and a Punch SIO were executed
together. (Over lapped)
1] Col Emitter RD/Wr|No Column Emitter pulses were detected prior
to FCB2 during a Read
2 |Col Emitter Erase | Column Emitter pulses were detected prior to
FCB1 during a feed cycle
3 |Extra Feed Clutch | A FCB1 pulse occurred without picking the feed
cycle clutch
4 | Feed CB sequence | One of the FCB pulses was missing or occurred late
6 [Punch Push Extra | Punch Pusher CB1 occurred without picking the
cycle punch pusher clutch
6 [Punch/Incr CB Seq: | Either the punch pusher CB1, punch CBs 1 or 2,
Incr Drive CBs A or B is missing or out of time.
7 |Print CB Sequence | Either Print CB1 or 2, or the Print 50-usec interrupt
is missing or out of time.

Note:  On the Machine Checks that pertain to CBs, (bits 4, 6, 7) the
micro program will load the missing CB information into
TSO LSR 11. Diagnostics F21 and F22 will pull out this
information and print it.
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FCB3

Spare 2560 Cable Position

2560 I

Attach I

In this example, the FCB3 signal would come
through the spare cable circuit, through the CE
latch, and be printed on the CE SNS bit line

while running MTAP.

(Note: Any input pin left floating on the CE
latch will float to-a down level.)

CE Jumper

l Level Select
>~
Jogl—

Tie up J2D11 CE Input

Go8
Level Select
Jos

CE Reset

|
I
l Jog
I

CE Latch

CE Latch
2560 Attach

TSO Reg 33 bit 7
Bl (CESNS bit)

MG231

S1INJY10 39



2560 PRINT CHARACTER CODES

Byte Character Card Byte Character Card
Positions Printed Code Positions Printed Code
0-34-7 034 7
01000000 blank T28
01001010 ¢ T28 11000110 F T6
01001011 . T38 11000111 G T7
01001100 < T48 11001000 H T8
01001101 ( 158 11001001 | 19
01001110 + T68
01001111 | T78 11010001 J E1
11010010 K E2
01010000 & T 11010011 L E3
01011010 ! E28 11010100 M E4
01011011 $ E38 11010101 N E5
01011100 ° E48 11010110 o E6
01011101 ) ES8 11010111 P E7
01011110 B E68 11011000 Q E8
01011111 - E78 11011001 R E9
01100000 - E 11100010 S 02
01100001 / 01 11100011 T 03 o
01101011 B 038 11100100 u 04 %
01101100 % 048 11100101 v 05 N
01101101 = 058 11100110 w 06
01101110 > 068 11100111 X 07
[RTURRE] ? 078 11101000 Y 08
11101001 4 09
01111010 28
01111011 # 38 11110000 0 0
01111100 @ 48 11110001 1 1
01111101 " 58 11110010 2 2
01111110 = 68 11110011 3 3
otinn . 78 11110100 4 4
11110101 5 5
11000001 A T 11110110 6 6
11000010 B T2 ARRRTARA) 7 7
11000011 Cc T3 11111000 8 8
11000100 D T4 11111001 9 9
11000101 E T5
jote: T indicates a 12-zone punch.
“E"" indicates an 11-zone punch

The above character set is the standard 63-character set for domestic 2560s. There
is one additional EBCDIC character (1110 1010) which is used to print all 35
wires at once during a print rattle scan.
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2560 EXERCISER PROGRAMS
FEED PRIMARY CARD
Address:

0000 F3FOO00 Feed Primary Card
0003 CO000000 Branch Back

FEED SECONDARY CARD
Address:

0000 F3F800 Feed Secondary Card
0003 CO000000 Branch Back

FEED PRIMARY/SECONDARY CARD (RANDOMLY)
Address:

0000 C1F30007 TIO Any Busy

Q004  F3 FO OO Feed Primary Card
0007 C1F30000 TIO Any Busy

0008 F3 F8 00 Feed Secondary Card
000E CO000000 Branch Back

_—— —
READ PRIMARY CARD
Address:

0000 31 FDO0014 LIO Read Length
0004 31 F50016 LIO Read Addr
0008 F3F100 Read Primary

000B C1F3000B TIO Any Busy

000F C0000008 Branch Back

0013 0050 Read Length 50
0015 0100 Data Read in at 0100

READ SECONDARY CARD

Address:

0000 31 F00014 LIO Read Length
0004 31F50016 LIO Read Addr
0008 31 F900 Read Secondary
000B C1F30008 TIO Any Busy
000F CO000008 Branch Back

0013 0050 Read Length ‘50"
0015 0100 Data Read in at 0100
—_ — —_—— —
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2560 EXERCISER PROGRAMS (continued)

PUNCH AND FEED PRIMARY CARD

dress:

000 31 F20017
0004 31F60019
0008 F3 F0O00
000B F3F200
000E C1F3000E
0012  CO 00 00 0B

16 5000

18 0100

L10 Punch Length

LIO Punch Address
Feed Primary

Punch and Feed Primary
TI10 Any Busy

Branch Back

Punch Length ‘50

Hand Load Data at 0100

PUNCH AND FEED SECONDARY CARD

Address:
0000 31F20017
31 F600 19

8 F3F800

000B F3FA 00

000E C1F3000E

0012  C0 000008

0016 5000

0018 0100

LIO Punch Length

L10 Punch Address

Feed Secondary

Punch and Feed Secondary
TiO Any Busy

Branch Back

Punch Length ‘50’

Hand Load Data at 0100

2560

PRINT PRIMARY CARD

Address:

0000 31F3001A
0004 31F4001C
0008 F3 FOO00
0008  F3 FO 00
000E  F3 F4 00
0011 C1F30011
0015  CO0 0000 0B
0019 40 3F

001B 0100

LIO Print Length and Head
LIO Print Address
Feed Primary
Feed Primary
Print and No Feed
TIO Any Busy
Branch Back
Print Length ‘40" hds 1 to 6
Hand Load Data for hd:
1at 0100
2at 0140
3at 0180
4at01CO
5 at 0200
6 at 0240
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3277 CONSOLE/ATTACHMENT SERVICE PROCEDURES
1. INPUT INHIBIT LOCK UP

Use the following procedure if INPUT INHIBIT occurs.

Probe (MST) 018B2K2 GO ]
“+ ATTACH CK" (logic HR 510} | Note: There can be attachment failures
’ that do not cause “ATTACH.
CHECK", In this case the soft

ware has detected the error

plus

at ime of YES

failure
?

|

One of five types of attach errors occured.
Use logic HR 510 as a starting point to
trace the failure.

Probe (MST) 018B2D2-U05 “-M.C. Note:  An attach ck causes the
ENABLE" and J02" -ATTACH microcode to reload. INPUT
ENABLE" (logic HR330). INHIBIT will be “ON" while

this takes place. (58" or “Ld"
halt occurs if errors persist
after 4 re-tries)

These PH latches turn on when the

NO microcode 15 loaded and should stay

on. Something reset them. Possibilities
are "ESD" noise or software. See
MICROCODE RELOAD, part 2 below

Gate MST probe plus on
01BB2D2-J10 "+ INT. PULL"
and probe (MST) D2-B04
“+DBI BIT 1" {logic HR 330)

pulsing
plus
?

YES

‘ ]

This means the attach. is requesting an
interrupt but the CPU is not honoring
Remove the gate and it. This could be software or some
probe (MST) 01882D2-G13 other attachment interrupted and
“+INT. REQ". (logic HR330) hung in the interrupt with the PMR
masking off other interrupts

The attachment has an “INTERRUPT
NO PENDING"” but something reset
Remove coax from the 3277 “ENABLE INT" latch (be sure “+INT
and mete: the center pin of POLL" is pulsing at D2-J10)
the coax to the shield for 7
to 8 volts D.C.

2 -3277/3284



Problem is in the
attach. interface

(logic HR 910) or
coax.

Turn 3277 “OFF" & “ON" with |
coax unpluged. Key in characters

7 input AN
nhibit
2

Problem is in
3277 o1 keyhoard

Suspect problem n 3277 or keyboard
Power "OFF " and "ON"" has reset the
3277 Replug coax and try to enter
arequest or re-IPL

2. MICROCODE RELOAD
Starting with Release 6 (5415 B. C)

and Release 2 (5415 D) the miciocode will be re

loaded if an attach. “NOT READY " is detected (or CPU start button pushed when in
a “WAIT" state). ERAP History Table byte 3 will show 1F, 2F, 5F, 6F, 8F or CF

when this occurs

w

. MODEL 11 SUBSTITUTE FOR MODEL |

A 3277 Mod 1 can be used as a temporary substitute for a Mod |. Pull D2, F2, K2
cards from Mod 11 and replace with D2 and K2 from Mod | {See SYS/3 CPU SA 43)

Display character will be double size

IS

. DISPLAY 3277 ATTRIBUTE CHARACTERS

To display the “ATTRIBUTE CHARACTERS", jumper H2D07 to H2D08 on the

3277 logic board

3277/3284 - 3
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v8Te/LLZE — b

SLYWHO4 QHOM ¥8ZE/LLLZE

Bit Position 2 3 4 5 6 7 8 9 10 1" 12 13
Attachment
Control System Unlk Erase Reset
Word 1 | Busy 1 1 [ 1] | Poll I Read ] Write Ready Kbd 1 Unpfot‘)(mit Ck[ Ack I P ] OJ
Control Printer | Printer Start Reset
Word 2 l Busy ! l ! I Poll l Spare ormatl Format | Print | SPare ISmn Ck] Spare l P | 0 l
1
avachmens [T (oo foow] © [ A [T [ A 8 T T T T, ],
Data Word [=awe] 0+ | 2 [ 3 [ a ] | s T 7 1
Device Jocena o T a4 T 7 [ A T8 T o+ T 17
Curso
Data Word I Busy l 0 1 il PRV I I N T A N s °
3277 Device | Device | Xmit Info N .
Status Word ‘[ Busy ] o Busy Check | Check |Pending Attention |-D Bits (AID) P o
3284 Device | Device | Xmit Info Not Equip
Status Word lB“‘V l T | Busy CheckJ Check | Pending| Ready | P | Check | SPare | Spare P °
*Printer Format Bits **AID Bits (Hex)
00 = NL and EM control (full line of print) 00 = NoAID
01 = 40-character print line oC = PA1
10 64-character print line 0D = Clear
11 = 80-character print line 0E = Cancel
10 = Test request
111C = PF1-PF2
1D = Enter




3277/3284 CHARACTER FORMATS

CPU STORAGE

“lulo-ramevor~roo

- |w) WwED>3 X>N

3o -x¥xa=z0a0CK

8lo|] «wmvowuwozT -

=|m

2l«|&

=3

IS
[

8lw|5

IS LH@.

2lo| 1 ~ LR A~

)

S| —e. ~
a

8l<|% v .V -+ —

- = =2

-l 4 w

-~ “w e3> 3F X >N

S|~ -x_-Ecoaoc.

80 ™ 0 0V - L .-
Or-raNMetwO~odD OO0 WU
~o-~o-or-ro~-0o~r0~0~o0O~

“|Plejloo~-~00-r-r00~-r00 -~

ol -

z‘v“moooc-—.—-—-—oooo—pv——

SO0 0000000~
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3277/3284 CHARACTER FORMATS (continued)

3277 BUFFER

&

-

K

M

o

Q

00

Bits 2,3

000 O0|OfSP

0001

0f2(8

(UN0)

0 0l4(D

0

1 0|6|F

0

100 0|8H

101 0|Aj¢

0 0fCi<

1 0fE|[+

1

1

6 - 3277/3284



3340 INDEX

Address Conversion Formula 28

MOP 32
MOP Command/Operand Set . . . . 34
us and Tag Cables—5415/3340 . ... .. o . 30
CE Pack Organization . ......... e . 27
CE Panel Microprogram Control 18
Command Decode and Sense Status Response 12
Controller and Device Interface Decode n
Customer Pack Format—3340 Cylinder 0 24
Data and Control Flow .. ... (A 6
ata Module Connector Plug Chart . 3
C Voltages . ............... e 8
Disk Error Display—5416/3340 . . ... ...t 22
Equipment Check Index Table .. ...................... .o utiuuonnn 17
Error Logging Locations—3340/3344 23
External Sense and Control Registers 33
Functional Packaging—Logic Gate 2

INterfaces . . ... ... .. ... 5

10S Queues, 3340/3344 19
Load and Unload States 4
Load-Unload Timing R P e . 8
Logic Levels . ..... BN . e - P . 8
MiICrodiagnoStics . . . .. oottt e s 18
MLM Quick Index 9

13

15

31
Track Formats . . 7
Track Format, CE 8
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3340 REFERENCE INFORMATION

LOGIC GATE FUNCTIONAL PACKAGING

Panel A1
Location | Type Function Drive
A2 Conn | DEV | Intertace In A B
A3 Conn DEV | Intertace Out (Terminated last drive) A B
A4 Conn | DEV | Intertace Out (Terminated last drive) | A, B
| A5 l_Conp DEV I Interfacen A, B
82 Conn | Dataand PLO In ~ t:om previous drive | A, B |
83 Conn. | Dataand PLO Out — to next drive A B
Cc2 X871 | Line Recewers, Decoders, and Counters A'B
D2 X867 | DEV I Intertace Bus In and Select A B
E2 X872 | Head Select, Difference Counter, index B
F2 XB72 | Head Select, Difference Counter, Index A
G2 X863 | Sector Counter and Compare (RPS) A. B
H2 X868 | Read/Write Controls and Safety A B
J2 X866 | Read Detector
L2 X864 | Data Module Sequence 8
M2 X864 | Data Module Sequence A
N2 X865 | Access Sequence and Control 8
P2 X865 | Access Sequence and Control A
Q2 X862 | Servo Analog Controls B
R? X862 | Servo Analog Controls A
Q4 X861 | Servo Logic Controls 8
R4 X861 | Servo Logic Controls A
S2 P377 | Servo Amplitfier B
T2 P377 | Servo Amplifier A
S4 X859 | Magnet Driver and Switch Integrators B
T4 X859 | Magnet Driver and Switch Integrators A
U2 Conn. | Servo Pre-Amplifier Signal
u3 Conn. [ Servo Power Amplifier Drive Lines 8
U4 Conn. | Data Module Sequence 8
_us _ | Drive Switchesand +24V_ 8
V2 Servo Pre-Amplifier S|gnal TIAT
V3 Servo Power Amplifier Drive Lines A
v4 Data Module Sequence A
| _V5 Drive Switches and +24 V_ A
Y1 [ CE Panel Control T 7 A8
Y3 Read/Write Matrix — Upper A2 B
L y4 _Read/Write Matrix - Upper A2 _ | A _
21 Read/Write Matrix — Lower A3 B ]
z2 Read/Write Matrix — Lower A3 A
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LOGIC GATE FUNCTIONAL PACKAGING (continued)

Ponel A2
Loostion | Type Function Orive
C2 Conn.| CTL T Tag Lines (Standard Interface] .y
c3 Conn.| CTL-I Tag Lines (Standard interface) A
c4 Conn.| CTL-I Bus Lines (Standard interface) A
| C5_ | Conn| CTL.I Bus Lines (Standard Interface) | A_
F2 X851 | CTL-l Bus In, Bus Out and Bus In Assembly|
Register A B
G2 X856 | Polling and Selection (Address Plugging) A 8
H2 X759 | Switch Status Registers (String Switch) A
J2 X759 | Switch Status Registers (String Switch) 8
K2 X855 Assembly Bus and Response Control A B
L2 X864 | CTL-! Bus Out, Operation Control and CE
Display
A B
P2 X857 | Gap Counter Control A B
Q2 X858 | Macro Execution Control A B
R4 X852| ECC Control and Shift Register A B
S2 X853 | Serializer/Deserializer (SERDES) A B
T2 X757 PLO and VFO A B
[V2) Conn.| CE Panel Out A,
| _USs _| Conn| CEPanelln  _ A8
v2 Conn.[ Data and PLO In A8
v4 Caonn.| DEV-| Interface in A B
Vs Conn.| DEV-! Intertace In A B

DATA MODULE CONNECTOR PLUG CHART (MLM, R/W 340)

2] -]
R/W I R/W
R/W  ISignal |
Head A‘?r:‘l I S‘?rrr‘\'
View as seen Arm 3 T
looking through Plug Head Head
16—[0] data module Select 2 Select
0| door Not " | 10
o\/5] pedon i
o Model |Head Head
olo ' o 35 Select 3 Select
ala 2 6 9 L8
g8 i 8 I 5
R/W RIW oM
8 8 g g Signal 4 Signal gc 10 Load
Arm 2 Arm 2 round | Resist
88 ; 8 RIW lT | ance
Head Head Head
gjc 8 0 Arm 2 A -83 Load
ala 10 o Plug 2[5t -'l' gelect| |Vae 11 Resist
ol8 12 8 1 Sove T8
[s] Head Head s
ol g 8 it [r, 12 A,
EO,SD | [No.1_| No.2
D~ © aw | aw |[om | om
D'_m_ Signal 7 Signal ize 13 Size
8 Arm 1 | Arm 1] (Bit P | Bit2
3 R/W
= Head [Hesd | Head | (DM | pm
4 Fixed Head Feature | Arm 1 [Select 8 Select| |Size 14 Size
only (Model 70F) Plug |3 | 2 Bito Bit3
Wead | Hesd | [pM |
St o Sencr| | oM
1 | 0 .‘;" leound
Electrical i }
Connector
Pin No
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LOAD AND UNLOAD STATES

Load Cycle

=== == Initia State Power
on Resets to 0

Start Driving DM in
and DM to Bobbin

Pick Direction Relay Pick
DM Load Motor Relay
DM Loaded Switch

= == = Start Drive Motor,
wart for Motor at

Speed
Pick Drive Motor Relay
Brake Solenoid Motor
at-Speed
= =~ -—— Start Rezero
Operation

Access Complete. All
other Conditions met

— — = — DM Sequence Ready

Unload Cycle
Not Motor-at-Speed Machine Ready
Not Air/Belt Switch. Condition is under
Not DM Loaded Switch control of the Access
DM Size Parity. Drive Control Card. DM
Stop Switch Sequence can be

Ready and Drive
Ready Light Off

= === Return Bobbin to
Home Position

.

State 5 =~ == Stop Drive Motor

Not Motor-at-Speed

Drive DM Out
Uncouple DM from
= — == Bobbin

Pick DM Load Motor
Reley DM Untoaded

Shows Error Condition.
Takes CE Reset or

Power-On Reset to Con
tinue or Reset Sequence.
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INTERFACES (MLM, OPER 90)

Controller | Devies
(MLM. CTL.1 108) 1 MLM, DEV-I 308)
|
sl To Other Controlier ;
Bus Out ! Dewi Bus Out
it 0-7, P [ =Ad
Dovies Tog Bus
Bt 0-2, P
Tag Gote
Hold
PLO Puises— )
L] 2 Drive
Usvies Bus In
ite-70 |
Ann/Sel
Response
A 1L 810-7.8
$Sync In
oct Active
Valid
't (Selected
e Tag Valid
SEEENE From Other Controlier
TAILGATE
'A_©Ses Note] Tag Out Conural,
80 See Note] Bus Out Fedure)
Togin e eaturel
Bus In D@ See MLM INST 6
€ © See Note pmmmTag Out and ALD ZA0SO
F © Sou Note pamaus Out | (.
|~ © 20 Mot o
Tag In ey GO Interface
'] A
Bus Ins==y LJ (Feature)

1

Sequence/Control cables
from System (#/N §361178)

Control Interface cables
from IFA, IFC, DDA, or

Nete: Terminator P/N 2282675,
11 this is lsst controller in line.




DATA AND CONTROL FLOW (MLM, OPER 40)

€6 5340

wiary o

3
23

06 4340

T
i TG,
01 ¥340 v STET jad 2T
—
Torem oo
[o—) 1081
NO3
FRT
Qviu
e o
o1
¥30
e soon
- & % s/
o
S —
391830 [T A30 NSNS A0
IIIIIIIIIIIIIII MO mm e m

N0 SN8 A30

518 O¥1 AIQ —

WRITE BUS

001 4340

3009:

S

(RIS

06 4340
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TRACK FORMATS (MLM, OPER 20 and 21)
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CE TRACK FORMAT

Each CE track must meet the following conditions:

e Standard HA and RO.

e R1 data length = 256 + ECC.

e R1 datapatternis 7777FFAA7777FFAA . . etc.,
from index to end of R1, both even and odd.

LOGIC LEVELS

Logic
Family Plus Minus
SLD +7.72 V Maximum Up —0.30 V Minimum Down
+2.00 V Minimum Up +0.00 V Maximum Down
MST-1 —0.61 V Maximum Up ~1.52 V Minimum Down
~0.97 V Minimum Up -2.38 V Maximum Down
NPL +6.00 V Maximum Up +0.70 V Minimum Down
+1.70 V Minimum Up +0.00 V Maximum Down

DC VOLTAGES

Supply Range Test Point Notes

+24 Vdc Local +216V to +264 V [ EC603 F 1
+24 Vdc Bootstrap +192V o +30.7 VvV | TB 1011 2.3
—24 Vdc ~240V to -288V | A1L2003

+12 Vdc 4120V o +144 vV | ATR2D05

=12 Vdc -120V to -144V | AIM2D06

— 4 Vdc (AO2only)| — 384V to —-4.16V | A1P2B06 4
- 4 Vdc (B01/B02) | -3.72V to - 440V | A1P2B06 4
+6 Vdc +576 V 1o +6.24 V | A1J2B1 5
-36 Vdc -360V to -432V |TB1013 2
Notes:

1. On VCM front mounting plate.

2. On side of logic gate.

3. In 3340-A2 module only

4. Adjustable in 3340-A2 module only.

5. Adjustable in all 3340 modules.

Note: A/l voltages are measured with respect to ground and with the
data module loaded and ready. Use digital voltmeter See PWR 090

MECHANICAL LOAD-UNLOAD TIMING (MLM, DM 640)

Beit Tension DM Loaded
Start: Registers  Against Ball
OM Moves
Toward Ball

Bail Closes

7000 300°

1559
Load Cart 1o DM Door Pins Match
Motion of Load Cart
Door
D .M. Door Bobbin/Carr
Opens Coupling
Coupling 265°
2159 Air Valve Coupling
Air Valve and Retract -
Coupling Retract 300
260° )J“
lats
Carriage Lateh Carriage Uniatched [
293°
Camshaft 1 1 1 | 1 J
Angle 0° 60° 120° 180° 240° 300°
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MLM QUICK INDEX

Nete: Start ail normal snelysis from MLM START 100.

Miscellaneous

R/W 312

Funetion MAP Page | OPER | SENSE
Controller Errors, cause Error Alert
Control Interface Bus In Parity CTL 380 90 10?7
Control Interface Bus Out Parity CTL-1 370 90 107
Control Interface Tag Bus Parity CTL-1 380 200 108
Device Bus In Parity DEV-i 180 | 260 108
Device Bus Out Parity DEV-1 122 | 2#0 108
Device Tag Bus Parity DEV-1 120 | 260 108
Drive Selection Check DEV-1 110 108 108
ECC Check DATA 200 | 260 108
Gap Counter Check DATA 240 | 260 108
| Write Sense — | Write Fail DATA 120 | - 108
Monitor Check DATA 220 | 260 108
No PLO input DATA 260 | 260 108
PLO Check DATA 270 | 260 108
SERDES Check DATA 250 | 260 108
Write Data Check DATA 230 [ - -
Drive Errors that cause Error Alert
Capable — Enable R/W 210 260 107
Control Check R/W 250 260 107
DM Sequence Error DM 100 - 107
DM Locked Up OM 352/500 - -
False Drive Check DEV-I 240 - -
Index Check RP1 100 260 107
Low Gain Check (Fixed Head) R/W 290 - -
Muitipie Head Select R/W 200 260 107
R/W Interlock Check R/W 240 260 107
Sector Compare (RPS) RPI 500 - 107
Transmit Target (RPS) RPI 600 - 107
Transition Check R/W 260 260 107
Write Current Check, Not Writing R/W 270 280 107
Write Current Check, Writing R/W 275 260 107
Write Overrun R/W 220 260 107
R/W Check End Conditions CTL1210 - 106
Command Overrun CTL1223 - 110
ECC Data Check DATA 207 | 260 108
No Address Mark Found DATA 130 - -
No Sync Byte Found DATA 135 | - -
Sync Out Time Check DATA 110 - 109
Track Overrun DATA 160 - -
Read Data Checks
Controlier R/W 306 - 106
Correctable Data Checks, FSI 0000 |R/W 300 - 105
Data Module Problems R/W 340 - -
Drive Problems R/W 302 - -
Uncorrectable Data Checks, FSI 494 X|R/W 300 - 105

Others:
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COMMAND DECODE AND SENSE STATUS RESPONSE (MLM, OPER 99—105)

Sense Sense
HAR Status 0
Sense No No
Seek Attn Check Drive| Difference| Fixed Seme | Fixed Sense Sense Sense Sense Sense Sense
Command Start | Reset | Reset | Rezero| Sync| Ctr Head Target | Head Status1 | Status 2 Status3 | Statusd Read/Write|  Read/Write
CTL 1 Tag
DEV | Tag
Hex Code x8 x4 xC X2 XA x9 X5 XD 03 82 a3 23 13 X8 X7
Bit 3 3 3 % @
4 I 0 % 1 2 0 z o 2 0 = Transier
_ H @ 3 @ 2 2
5 S H g 5 © 2 Sector
] . S 3 < 2 g E H < B Count
Fe i ——e—|8——J %% £ s H H H g g c
115 - o 5 $ 2 T s ] =) G a 1 @ 0 P4 0 2 5 Write Gate
2 (3 S 3 & 8 5 g s 3 ) S o E 1 < o < Ju ich
g = 2 2 » s n
VI [p— SR o H H 3 s 3 3 3 g o
susout | 3 g © H o b 0 S o0 z 0 o 0 = 1 < 2 Read Gate
8 2 @ & g o @ 3
a 1 0 1 0 A 0 1 o |z o g O 2 o g o 1 2 Address
@ 8 S i 3 Mark Ctrl
5 1 1 0 0 0 1 1 0 0 0 § 0 0 0 1
0 1 1 0 0 0 1 1 1 1 1 1 1
1 1 1 1 1 1
0 o | o 1 B 1 1 1
Bit| Device| Device| Device| Device| Not | Difference| Direction | RPS oM o™ Orive Access Multi
0| Status| Staws| Status{ Staws | Used | Counter 1on Installed: Loaded | Size Start Timeout Head
128 Lateh Check Switch Check Check
1 64 Difference 64 Sector DM Seq om Overshoot|  Capable Interface
Counter Compare | Latch 4 Present Enable Check
256 Check Switch Check
2 32 32 Motor DM Seq Cover Servo Write Drive
atSpeed | Latch 2 Locked off Overrun Check
Switch Track
3 16 _ 16 6 AirBelt | DM Seq om Track Index Read/Write
e Switch Latch 1 Unloaded | Crossing Check Check
DEVICE g ] Switch
BUS IN 4 z -
4 8 2 8 2 8 Write 10 Second| DM Servo R/W On Line
I o Enable Timer Loaded Latch Interlock
2 3 Switch Check
5 a ? a4 Foa Low Fixed oM Air Belt | Linear Control 1 Write
3
T Gain Head Sequence | Switch Mode Check Sense
Check | DM Check Latch
Size 4
6 2 2 2 0 oM Bias Carriage | Control Transition | Index
Size 2 Dizable Home Latch Check Mark
Switch
7 1 1 1 0 oM 0dd Motor Wait Write | Active
Size 1 Track atSpeed | Latch Check Track
Posted In 8 8 8 8 8 19 9 10 1 16 12 8
Sense Byte
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CONTROLLER AND DEVICE INTERFACE DECODE (MLM, OPER 99-100)

Set HAR
- — 7 — — —
Diag- No i
nostic Fixed Set Set
Command Read Operation Write Operation Select Device Read Status Set Read/Write Sense interface Set Head Difference Cylinder
CTL 1 Tag o oF 83 84 85 89 8A 88 sc (3
DEV | Tag Not Used Not Used 0 Not Used 7 1 2 3 4 ]
Bit | Modifi Modifi
A Type of Read Op S:f"'e' Type of Write Op ‘;TLO EEVO crL ‘;E"O Device Bus
defined by bits 03 defined by bits 0—3|_BUs Out __ Bus Out Bus Out us Out
° 0001 Clock G3 0010 Write G2 casa NotUsed | Xfr Servo Direction Difference Cytinder
Sector Reset In Counter Address
0010 Clock G2 0011 Format b 128 Register 266
0011 Read G4 Reorient ount
1 0100 Read G1 0100 Format G1 | CA2 Write Go Difference 64 128
0101 Read G3 0101 Format G3 Gate Home Counter
0110 Read G2 0110 Format G2 256
2 o111 i:mseea . %1: VFV°T"'24E'3=€ cA1 Unsquelch Reserved 32 64
arc! rite Bus Out Not Used Bus Out Not Used
Control 1110 Special 1100 Special cE CE Spare Read Spare Head 1% 32
Bus Out Read G2 Format G1 Gate Address
1110 Special Register 16
4 Count 8 Count 8 Format G2 Reserved | 0 Addr Set Low 8 8 16
Mark Gate Gain Check
5 4 4 DA4 DA4 1 4 4 8
6 |2 2 DA2 DA2 1 Force 2 2 a
Muitihead
Check
7 1 1 DA1 DA1 1 Decrement | 1 1 2
Read/Write On Read/Write Off Difference
Counter
Tag Normal _ Check Tag Normal _Check cTL DEV cTL DEV cTL DEV cTL DEV cTL DEV
.| valid End End~ _ _| Valid End End~ __ [ Busin  Busin Bus In Bus In Bus In Bus In Bus In Bus In Bus in Bus In
0 0 Command 0 Command | CA4 Reserved | CTRL CTRL Undefined | Reserved Reserved | Undefined Device Device Device Device Device
Overrun Owerrun Check Check Status Status Status Status Status
1 [ Data 0 Data cA2 Interface | Interface | Interface | Interface | Interface Interface
Overrun Overrun Check Check Check Check Check Check
2 | Lost 0 Lost 0 cat Drive Drive Drive Drive Drive Drive
Orientation Orientation Check Check Check Check Check Check
3 0 ECC Data o Track 0 Rd/Wr Rd/Wr Rd/Wr Rd/Mr Rd/Wr Rd/Wr 0
Check Overrun Check Check Check Check Check Check
Control
Busin |4 | Status 0 No AM Status 0 [ OnlLine | Online |OnlLine | OnlLine | On Line On Line |
. Overcun Found Overrun i
5 0 No Sync 0 CAd oM | Write 1 Write oM oM Write 1
Byte Found Attention | Sense Sense Attention | Attention Sense
6 | Read G1 0 Data 0 CA2 Busy Index Index Busy Busy Index Drive Bus | Drive Bus
Unoriented Found N Mark Mark Mark Out Parity | Out Parity
7 | Active o Active 0 CA1 Seek/ Active Active Seek/ Seek/ Active Drivé Tag | Drive Tag
Track Track Sector Track Track Sector Sector Track Bus Parity | Bus Parity l
Complete Complete | Complete
Posted in
Sense Byte | 8 8 8 8 8 8 20 8 8 8 8 8
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3340 QUICK FIX LIST

CAUTION

Do not spend over ten minutes of diagnostic time using this Quick Fix
List. If the Possible Causes isted do not correct the problem, go
immediately to the normal MLM procedures.

FSI Error Description Possible Causes Run Micros

10xx Device Interface Check Cables and Connectors A2 A3,
AIC2 A2F2 AA AB
11xx | DM Sequence Check ATM2(L2), A1T4(S4) AC, B3
Cables and Switches

A4, A6 AT,
12xx | Access Timeout Servo Cards, * AT1P2(N2) | AB, AA AB
AD, AF
1301 | Sector Compare Check | A1G2 (RPS only) A5
1310 | False Drive Check A1P2(N2) A5, AA
14xx | Read/Write (R/W) Safety | R/W Matrix Cards, A3, A5,
A1H2, A1J2 AD, AF
15xx | Overshoot Check Servo Gain (Run A7) A3, A4, AB,

Servo Cards, *Carriage | A7. AB, AA
Home Photocell A1P2(N2)| AB

16xx | Servo Off Track Servo Cards, "A1P2(N2) [ A3, Ad |
1910 | Error Alert (not detined)| A2L2, A2F2 A0 Al
1914 | Sync Out Timing Error | Bus Terminators A2F2 | A1 A4, A6
| A8 _AD, AF
1917 | Transmit dead i
1918 | Difference Error AVF2(E2) _AIC2 A2, A3
49xx | Data Check No Sync R/W Ma_ ix Cards AF.B1
Byte Found | A2, A252
9001 | No TagVahd R/W Op | A2T2, A2K2 A2G2 ’
9004 | Time Out for Index | ATH2 ATF2(E2) | =
9005 | ECC Hardware Check | A2R4 1 ] 2
Busy Missing After Seek A3, A4 A6
9009 Start A1P2(N2) A7 AB. AA|
e AB_
900A | Physical Address Check | Drive Address Jumper A2
— e 4AD2
900F | Attention Check A1P2(N2) A2, A3 A4
A5
9104 | i Write Fa ATH2 R/WMatix | AF
e Cards R 1
91x8 | CTU1or DEV IBusin | A2F2  A1D2, Cables Al A2
Parity Check and Connectors _ i
9110 | DEV I Bus In Panity A2D2, Cables and A2 ]
Check Connectors 4
9120 | One-of Eight Check A1D2 A2 ]
9180 | CTL I Tag Bus Parity A2K2 Al i
91FC | CTL ! Bus In Assembly | A2K2 Al H
Failure
200 | False CTL Error A2K2 Al
[ 9202 | ECC Hardware Error A2R4 AE
[6204_| Monitor Check A202, A2P2(N2) AT A2 AD
206 | Monitor - ECC A2P2(N2) AD, AE
Hardware Error
9208 | Write Data
0C | Monitor Check A2S2 AD, AE, AF
1X_|_ Gap Counter A2P2, A2Q2 AD
xx_| Shift Register A252 A3, AD, AF
40 | No PLO PLO Cable, ATHZ, A3, AF
A2T2, A1T2(S2)
928x | PLO Error A2T2 A3, AF
92C0 | No PLO - PLO Error | PLO Cable, ATHZ, A3, AF

A2T2, A1T2(S2)

* Servo Cards
A Side — ATR2 (*°), ATR4, A1T2, Power Amp A
B Side -~ A10Q2 (**), A104, A1S2, Power Amp B
** 1t cards A1R2 or A1Q2 are changed, check adjustment. Use
micro A7, Adjust Mode.
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SENSE DATA DEFINITION AND FORMAT (MLM, SENSE 101)
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EQUIPMENT CHECK INDEX TABLE (Sense Byte 0, Bit 3)

Symem | Moo 83 Faukt Symp l
Sorss | Memage |  Error Type FSI | MUM| Nows
Bywe | Bit | Stop Code | FSI
18 |4-7] None | - | Microprogram Error  [900x | 900
Error condition in
hex code See
MLM SENSE 108
L 810 — [Controller Check __flxxx | 9xx 1 |
710 [ Check 192xx | 921
1 1 No PLO Input 92xx | 921
2 2 SERDES Check  [822x | 921
3 3 Gap Counter Check [921x | 921
4 ‘4 Write Data Check  [920x | 920
5 5 Monitor Check  1820x | 920
1 & S 20 _ |
0 [ ty 910
1 1 CTLIBusOut (9140 | 910
Parity
2 2 Drive Select Check [8120 | 910
3 3 DEV I Bus in P1ix | 910
Pacity
. 4 CTL I Bus In o108 | 910
Panity
5 5 | Write Fail [9104 | 910
[ 811 1 €4 11 JDeviceInterface Check[10xx f 100 | |
206 TecTs DEV 1 Bus Out 100x | 100
Panity
7 7 DEV I TagPanty _[100x | 100
8 | 2 | €4 | 2 | Drive Check
9 0 ES 0 OM Loaded Switch |11xx 10 Al
1 Al Sector Compare 1301 130
Check
2 2 Motor at Speed Tixx 1o 1
L 3| _}3 | AcangBenSwrchftixx | 110 1
RERERK DM Size Check  [11FF | 110
4 4 DM Check Latch 1 xx 10
L - 45 L _ | 5_|_ OMSequenceCheckjlixx | 110 |  _ |
REREIRE Access Timeout  [120x | 120 | 2
Check
1 Al Overshoot Check 150 150 2
2 2 Servo Off Track  [160x | 160 | 2
Check
[3 ] €4 [ 3| Read o Woe Creck T -
o e |0 Muit Head Select i
1 1 Capable Enable 140
Check
2 2 Write Overrun 1axx | 140
3 3 Index Check 14xx 140
4 4 R/O Interlock T4xx 140
Check
5 5 Control Check [14xx 140
6 6 Transition Check 14xx 140
L_4tr}p_41 _ -
W s TEFT]S
B |4 | EF |4 J[ﬁns EREE
Notes.
1 Swirch normally ciosed with drive Reedy. Error 1s latched if swirch
apens. Error aiso causes Intervention Required (Byte 0, Bit 1)
2 Also causes Seek Check (By e 0. Bit 7).
3 Normally On. Error if OH  Error aiso causes Intervention
Required (Byw 0. Bit 1)

ADDING OR REMOVING CARDS

To add or remove cards, it 15 recommended that power be turned off on the
entire 3340 string. If this is impractical, add or remove cards with procedure
1or2
1. For cards in Panel A1, positions C2, D2, G2, H2, J2, and R/W Matrix
cards - always turn power off by
a. Vary both drives offline
b. Turn off CP 210/(CP 401).
Note: /f A2 module, power draps on entire string. If 81/82 module,
power is only removed from 3340 being serviced.
2. For all of Panel A2 and the cards in Panel A1 positions F2 (E2), M2 (L2),
P2 (N2), T2 (S2), T4 (S4), A2 (R2), Q4 (R4) plus the Power Amplitier
Unioad the data modules (all if working A2 panel)
Place the drive in CE Mode.
Turn tha + 24 V switch off at the CE panel.
Turnthe -36 V CB oH: Adrive — CP 408
Bdrive
Note: B drive cards shown in (xx).

coe
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MICRODIAGNOSTICS

Linked Seres No_ 1

Linked Series No. 1 (Cont.)

A1 Controtier Interface

A4 Dynamic Servo Test No. 1

Pre Selection
Selection

Parity Check Buses
Valid Tags Test
Bus In Assembler

" awn -

Rezero and Read Home Address
No Motion Seek, Read HA
Overshoot Check

Track Following Timer

Seek 1 Cyl Increments

A2 Device Interface snd Logc

Seek 2 Cyl Increments

Drive Seiection

Tag and Bus Out Pahity
Bus Out and In Wrap
Selection and Rejection
Valid Drive Tags

Invalid Drive Tags

Bus 1n Parity Check
Head Address Register
Ditterence Counter No 1
10 Difference Counter No 2
11_Optional CAR Test

CENoO Gt AwN =

Seek 50 Cyl Increments
Seek 116 Cy! Increments
Seek 174 Cyl. Increments
10_Rezero, Seek 12 Cyl Read HA

VBN s wN =

AE Error Correction Code
ECC Reset

ECC Read Normal Data
ECC Read Correctable
ECC Read Uncorrectable
ECC Write Burst

o awn =

A3 Data Module and Control

Data Module Status
Access Timer Accuracy
Recalibrate Test
No-Motion Seek Test
Unsuppressible Register
Set R/W Tags

Force No PLO input
Servo OH Track Venfy

[ A

Linked Series No_ 2

A6 Dynamic Servo No. 2

T Access Time Accuracy

2 Open Servo Loop Test

3 Coarse Velocity Gan

4 Rezero Area Detection

5 Rezero From Quter Crash
6 Rezero 10 On Track

AS Index and Sector Tests

A8 Dynamic Servo No 3

Target Register Test
Index Test

Force Multi Head Check
Force Sector Compare
Sector Compare Attention
Sector Compare Tuming

ERTIRIN

1 Access Mode Select

2 Ditference Count Version No 1
3 Access Mode Acceleration

4 Target Track Capture

5 Ditference Count Version No 2

AD Gap Counter Tests

1 Data Transter Checks

2 G Gap Tolerance

3 Extended G1 Gap Tolerance
4 Modulo 16 Counter

5 G2 Gap Tolerance

6 G3 Gap Tolerance

7 Data Transter

8 Write Safety Checks

0k
AO CE Pane! Test
A7 Servo

1 Coarse Adjustment
2 Fine

A9 Incremental Seek

AA Cylinder Seek Test

AB Random Seek Test

AF Format Read and Write

AC Data Module State Analysis

1 Read G1 Unoriented

2 Onented and Unoriented
3 Force Command Qerrun
4 Force Sync Out Timing

5 Test Allow HAR Function
6 Write Full Track G2

8 Write/Format Write G2

9 Read/Clock G2 Force No
Sync Found

10 Format Wnite G3. Read G3

11 Read G3 and AM Search

12 Format Erase and No AMF

13 Speciai Format R/W G1

15 Skip Displacement

7 Write G2/Force Track Overrun

14 Format Write G1 and Read G

BO Reformat CE Tracks

B1 Read [Any Track or Cylinder)
[82 (CE Tracks only)
B3 Device Status Display

B4 Tag Cycle Unhity

B6 String Switch Feature
87 Carriage Go Home Test ]
BF Controller Interface

(Run trom 115 or 125)
———0r— — — — —

HC Controller Interface
(Run trom 3830 2, ISC or IFA

T Bus and Tag Hot Line Test
2 Tag Bus and Bus Out Test
3 Control Lines Test

Error Stop Example

A243 = Routine A2, Device Interface/Logic Test
Test No 4. Selection and Rejection, Stop No_3

CE PANEL MICROPROGRAM CONTROL (MLM, M

Switch Control Meaning

Lights Display Meaning

00  Start/Stop on Execute

01 Bypass Errors

02 Loop Routines

03 Bypass Errors and Loop

04 Inhibit Linking

05  Inhibit Link and Bypass

06 Loop Single Routine

07 Loop and Bypass Errors

08 Reset Run Options

10 Enter Parameters

20 Display Message Byte

30 Reset Diagnostic Control
(Functional Disk Only)

82  Microprogiam Loading
8C  Microporgram Running

8D Dynamic Error Display

€O Invalid Routine Request
CA  Micro Loaded and Ready
CE  Normal Program Stop

CF Normal End

Dx  Parameter No x Required
E1 Error or Message Stop

Ex  Message Byte No x Display
Fx  Storage Control Exror

ICRO 10)
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3340/3344 DISK 10S QUEUES

Disk 10S contaims an area called 1hie 3340 10S quede that can provide smportant afonma
tion to the hardware CE on both device and adapte: problemsn A PSR will tre veeded 1o
locate the approprate guede and extract the mformation fom 2w memony damp Frgone
1 shows o physicai liyout of the 3340 10S queas with appropiate <

et b conteat
Sense mformation, which should be of prime concenn 1o the hardaare CE o focated at
deplacements A BC.D and 40

Sense bytes 0,1 at displacements Cand D respectively are updated after every cooor adds
tonally, Sense bytes 2.3 at displacements A and B, respectively, ave updated for adanter
checks. The 24 bytes of sense information at displacement 40 57 are uprtated by o by
Nostic sense mstiuction which s performed for ali temporary and permanent eerors

The intormation contamned i the 1OS queus can be used with halts and mesaages as well
as process checks. Figure 2 contains a hist of halts and messages ssued by 3340105 A
briet description of each halt s given o, well as thee most probable cause (hardavar: (H)
and software (S1)

3340 10S QUEUES DISPLAY PROCEDURE

The following procedure may be used to display the 3340 105 QUEUES on thi: Model
15 system console

1 Press PF10 key - “enter command” will display
2 Key D,space, CORE, enter key  the first 80 bytes of core will e displayed

3 Key: space,0132, enter key  the address of the start of the 3340 10S QUEUS
will be the first two bytes.

4 Key the address of the 3340 10S Q (found in step 3)° space, RO entec key
the first 80 bytes of the first 3340 10S Q will be displayed

5 Key: F.enter - the next 80 bytes will be displayed (since each QUEUE 15 87
bytes long, this will be the last seven (7) bytes of the fust quzue and the first
seventy-three {73) bytes of the second queue)

“P1403"" may be entered to print any display (P1403, enter key)

Keying ““F’ or “B" plus the enter key will page forward or backward, respectively,
80 bytes at a time. Keying "'C, enter key'" will cancel the display function

On a four (4) drive system, alternately keying 'F enter key'" and "P1403, enter
key'* once the address of the start of the queues 1s obtained will allow you to
display and print all four of the queues (5 pages)

The procedure for using the Display Core function and a layout of the 3340 10S
QUEUE may be found in the System/3 Model 15 System Data Areas and Diagnostic
Aids Handbook.
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3340/3344 DISK 10S QUEUES — MODEL 15

There is one 87-byte queue for each 3340/3344 disk drive on the system. A pointer in
SYSCOM points to the first queue. The queues are chained together

Disp Lng

Hex Labet Dec Description

00 D10DQ2 Start of 3340/3344 queues
0057 Q3340A 87 Queue for D1

58 AF Q33408 87 Queue for D2

B0O-107 Q3340C 87 Queue for D3

108 15F Q33400 87 Queue for D4

Format of Each 87 Byte Queue

Disp Lng

Hex Label Dec Description

00-01 QFIRST 2 Address of first element in I0QE
table for the drive

0203 QLAST 2 Address of last element in IOQE
table for the drive

04.05 QDLOG 2 Reserved for DLLOG

06-07 QSELF 2 Addiess of the start of this queue

08-09 SAVEOP 2 Q code and R byte of last operation
started for this drive

OA-0D QSENSE 4 Adapter sense bytes

QE-OF NXTQUE 2 Address of next queue

1013 QLSTSK 4 Cylinder/head number of last seek

14 QSTAT2 1 Status byte for drive

15 QSTATS 1 Status byte for drive

16-1F COUNT 10 Left end of 10-byte DDCF field

2023 QDIAGS 4 Diagnostic sense area

2425 DDAREA 2 DDDR residual sense area

26 27 ADCSNS 2 Sense area for attachment status

282C HAFLD 5 Left end of read area home address

2035 ROFLD 9 Left end of read area for RO count

36 QFLGID 1 Drive hex ID

37 QQCODE 1 Q code for this drive

3839 ADHA 2 Address of HAFLD

3A-3B ADRO 2 Address of ROFLD

3C-3D ADCNT 2 Address of count

3E-3F ADDIAG 2 Address of diagnostic sense area

40-57 QDGSNS 24 Diagnostic sense area

Figure 1
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DISK ERRORS
Stic-Lite

HE
Blank 0

Blank 1

OF
OH
oy
oL
ON
ou

Responsibility *
*H = Hardware
S = Software
U = User

Error Description

Permanent Disk Error

Attempt to IPL from a non-system pack
D1 is in read only mode; adapter check
on 3340 attempting to run CEFS
Permanent disk error; an attempt to
load a system program that is not on
the IPL pack

Wrong data module size
Write inhibited

Intervention (not ready)
Equipment check

Permanent Error during error
logging

(Not properly initialized)
(Hardware failure)

Seek Check

Command reject

Invalid track format

Data check

No record found/end of pack
Data overrun/command overrun

U
u
U
H

Where H and S appear together, the code specitied first is most probable. When they
appear in parenthesis, neither takes precedence

Figure 2
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3340 — 5415 DISK ERROR DISPLAY

Whit disk eriors cause @ halt message on the console, 6 sense bytes describing the error

are also displayed
SYSTEM HISTORY DISPLAY —W
X X RUN
RUN
2 I OL D3 D 23 CSCD32 $DCOPYO1

3344 DATA CHECK
14527, T1089,A (2A000A30) . SNS (0800034)
(©D143)

1 DD KS | BBAO2  BBALPYO!
BEGIN KEY SORT/MERGE - BBPAYFIL

D H

- END OF DISPLAY

kENTER DISPLAY REQUEST  MSG NOT RSP 03

2A  000A 30 SNS 08000340D143
_——— — -
CYL HEAD RECORD SENSE BYTES O, 1,2,3.4 AND 7

Thes information is also logged n customer history file
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3340/3344 ERROR LOGGING LOCATIONS

Error logging is controlled solely by the S/3 software support system. It is important, how
ever, to define the locations where error logging occurs so that diagnostic programs pro-
vided with the attachment can read and print out these error logs to allow analysis of
system temporary (recoverable) errors.

Error logging locations are defined below. Notice that locations differ depending on

where IPL occurred. When 3344 disk drives are installed, IPL

four options given.

can occur from any of the

Therefore, the diagnostic programs that dump the errors logged must search each of the
areas given to dump all possible errors logged

1PL Option
Disk 1 F1,

Disk 1 R1

Disk 3 F1

Disk 3 R1

IMPORTANT NOTE

Unit Record/TP
Error Log

Cylinder 169, Head 0
and Heads 4-9

Cylinder 179, Head 0
and heads 4-9

Volume 1, Cylinder
199, Head 0 and
Heads 4-9

Volume 2, Cylinder
199, Head 0 and
Heads 4-9

After IPL has occurred from either drive 1 or 3, error logging
will be restricted to that particular drive. That is, logging does
not arbitrarily select a drive but is dictated by the inital IPL
selection. Logging changes only after IPL is performed again
with a change in the “IPL option” (shown above). On drive 1,

Disk Log
Cylinder 209,
Heads 1-4
Cylinder 209,
Heads 1-4

Volume 1,
Cylinder 209,
Heads 1-4

Volume 2,

Cylinder 209,
Heads 1-4

Tape Log

Cylinder 209,
Head 0

Cylinder 209,
Head 0

Volume 1,
Cylinder 209,
Head 0
Volume 2,

Cylinder 209,
Head 0

logging can occur on different data modules so all data modules
used on drive 1 must be searched to dump all possible errors
logged for the system.
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0ovee — ¥Z

Head 0
L
. iPL Bootstrap
oL S/AT0
si370' | voL! EC levei of |
FAG-FAT FAG.FAT MPLcode 4§
Records 4-24 are not written. This meets the direct System/3 System/3 ]
Reser » i
_access storage device (DADS) Iabel standard requirements IMPL code eserved IMPL code Reserved |
I
Even BT R2 R3 (Standard 370 farmat) W28 R75 R29 A30  R37 R33 R3ITRIE A4 A4s
index Head 1 Odd_index
Suspect
Records 1-20 conta ¢ n p
ecords 120 contain the same type of data of S . cere CEFE /supervisor
both the 3340 and the 5445 roliout
tavle *
3 RS R20 R21 R32R33 R40 RaT Ra8
Head 2
3340 functional microcode FAD
T Ra8
Head 3
System/370 VTOC has a 44-byte key length and a 96-0yte data
length, with one entry allocating the entire data modute a5 a Remarning track area is not formatted
nonexpiring data file ]
T (Standard 370 format) R22 R23 748
Head 4
Reserved
1 R4
Heads 519
System/3 1000-file VTOC Reserved
R R20 R21 R48

! These areas are written in count-key-data format (standard data format) readable to System/3 and System/370. Other areas

are written in compressed data format.

“User programs after 256 retry reads. sets 2 byte actual hex address in the suspect bad track table. When SINIT 1s run it cails
SALT, re; record one time and if a read error occurs, flags the track defective and assigns an alternate

1VWHO4 XIOVd H3IWOLSND 0 HIANITAD OPEE
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STANDAR‘K FORMAT ‘

Gap 1
107

(23s)
Bytes

Gap 3
73
(201)

Home Gap 2 RO Gap 2

Add 69 Count 69

Ress (197 Area (197)
Bytes Bytes

COMPRESSED DATA FORMAT

R1 Gap 2 R1 Gap 2

Count 69 Data 69

Area (197) Area (197)
Bytes Bytes

Bytes

The compressed track format is identical to the standard format in the home address and record O areas.
Beginning with the record 1 count field, the format is one count field followed by four 256 byte data
fields as shown above.

Data
Area

Gap 2 RO Gap 3 R1 Gap 2 R1 Gap 2
69 Data 73 Count 639 Key 69

(197) Area (201) Area (197) Area (197)
Bytes Bytes Bytes Bytes
Gap 2 R3 Gap 2 R4 Gap 3 RS Gap 2
69 Data 69 Data 73 Count 69

(197) Area {197} Area (20m) Area (197)
Bytes Bytes Bytes Bytes

R1
Data
Area

Data
Area




OYEE — 92

HOME ADDRESS BYTE FORMAT

s ofs o[p a[p a[F [ c ] c[ w] n]ocs]oce]ocs]ocs]oce]ocs
Physical Cylinder Head
Skip Displ.] Address Flag Address Address Detection Code Bytes

COUNT AREA BYTE FORMAT

s ofs olp alr a]

Flclc]ujﬂ R N[ K L]DLlDL

oce| ocs [ ocs | ocs ] ocs] ocs

Skip Displ. Address

Physicat

Cylinder

Flag Address

Head Record Key

Address Number Length Data Length

Detection Code Bytes

KEY AND DATA AREA BYTE FORMAT

I

l

L{(]

[ [

ocs| ocs] ocs | ocs[ocs] ocs

Data

Data

Detection Code Bytes




3340 C.E. PACK ORGANIZATION

RAME CYL | HEAD | RECORD NUMBER ‘4
FAB, FA7 00 00 25-29 (REPEATED AT
33-37)
E.C. LEVEL OF FAQ, FAB, FA7 00 00 47
CPU TEST BOOT (SMALL CC HALT) [ 00 00 48
CPU-MEM TESTS 01 00 01 -
01 09 48
VvTOC 02 00 01 -
02 19 48
DCcP 03 00 01 -
03 09 48
CPU, UDT, FAS (FIRST 03 15 01 —
AVAILABLE SECTOR), FFA, FFB 03 17 48
DIAGNOSTIC PROGRAMS 04 00 01 —
33 19 48
ALTERNATE TRACKS —‘ 34 00 [
34 19 48
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3340/44 ADDRESS CONVERSION FORMULA

CCHH field in DDCF is System/3 logical
CCHH in 3340 HA or COUNT FIELD is 3340 logical
PA in 3340 HA or COUNT FIELD is 3340 physical

CL; = System/3 logica! cylinder address

HL, = System/3 logical head address
CL = 3340 logigcal cylinder address
HL = 3340 logical head address

CP_ = 3340 physical cylinder address

HP = 3340 physical head address

SYSTEM/3 LOGICAL TO 3340 LOGICAL

CL=(CL, x40) + (2x HL,)  CL= integer part
12 HL = remainder

3340 LOGICAL TO 3340 PHYSICAL

CP=CL CP = integer part
2

HP :(12 x Remainder of Q_L)* HL
2

3340 PHYSICAL TO 3340 LOGICAL

CL = (2x CP) + integer part of(ﬂ[’)
12

HL = remainder of HP
12

3340 LOGICAL TO S/3 LOGICAL
ClL; = (CL x 12) + HL integer part
40
HL; = Remainder of above integer part
2

28 - 3340



CE/70/280 BM 70MB | CE 280 MB
s/ 3340

LOGICAL LOGICAL | 3340 PHYSICAL 3344 PHYSICAL

DDCF CCHH DISK CCHH | PATPA2 ON DISK PA1PA2ON DISK (NOTE 5)
{NOTE 1) (NOTE 2,3) | (NOTE 2.4)

DEC/HEX DISK/SNS | HEX/DISK | DISK VoLt | vOL2 voL 3 voL4
CCH/VCCH VCCH/CCH HEX/DISK [ HEX/DISK | HEX/DISK

NOTES:
1. EACH S/3 LOGICAL ADDRESS CAN BE CONVERTED TO AN EVEN AND ODD
3340/3344 LOGICAL AND PHYSICAL ADDRESS. FOR EXAMPLE:
(FIND DEC $/3 ADDRESS 05100 AND FOLLOW ACROSS)
00100 = 0304 0110 DAD00028 8C28 1868 A468
= 0305 0111 0AO10029 BC29 1869 A469

THESE ODD 3340/3344 ADDRESSES DEFINE THE ODD HALF TRACK OF S/3
LOGICAL ADDRESS CYLINDER 1, HEAD 0. A S/3 ADDRESS DEFINES A FULL
TRACK MADE UP OF AN EVEN AND ODD HALF TRACK, EACH DEFINED
UNIQUELY BY 3340/3344 ADDRESS.

THE HIGH ORDER HEAD (H) ADDRESS IS NOT GIVEN IN THE TABLE SINCE
IT IS ALWAYS 00

2 ONLY EVEN 3340/3344 CCHH ADDRESS CONVERSIONS ARE GIVEN TO
MINIMIZE THE TABLE. SEE NOTE 1 FOR THE ODD ADDRESSES

3. THE 3340 LOGICAL ADDRESSES (DISK/SNS) GIVEN ARE AS WRITTEN ON
DISK AND AS GIVEN (WHEN AN ERROP. OCCURS) IN BYTES 5 & 6 OF THE
24 BYTES OF SENSE. ‘DISK’ AND 'SNS' BYTES WILL BE THE SAME UNTIL
DISK ADDRESS 'V100 00° 1S REACHED. THE FOLLOWING RELATIONSHIP
APPLIES FOR ADDRESSES V100 00 to V2C0 00:

[ H (LOW)
0o 1 2 3[4 5 6 1 0o 1 2 3]4 5 & 1]k
c c H SENSE
128 64 32 16]8 K X 512 266 X ra 4 2 1)BVIES

586
T~ T x-NoTusED

SEE NOTE 8 FOR AN EXPLANATION OF 'V’ (VOLUME) THE HIGH ORDER

HEAD (H) ADDRESS IS NOT GIVEN IN THE TABLE SINCE IT IS ALWAYS 00

FOR 3344 DRIVES ONLY:

THE 'V’ BITS ARE WRITTEN ON DISK IN THE COUNT FIELDS BUT ARE NOT
PRESENTED (WHEN AN ERROR OCCURS) IN BYTE 5 & 6 OF THE SENSE BYTES.
INSTEAD, THE "V’ BITS ARE PRESENTED IN THE ‘R’ BYTE (BYTE 3} AS FOLLOWS:

3340

0 1 2 3 4 5 6 7J SENSE BYTE 3 (R BYTE)

00 - ERROR OCCURRED IN LOGICAL VOLUME 1
01 -  ERROR OCCURRED IN LOGICAL VOLUME 2
10 - ERROR OCCURRED IN LOGICAL VOLUME 3
11— ERROR OCCURRED IN LOGICAL VOLUME 4

4. THE 3344 PHYSICAL ADDRESSES (HEX/DISK) GIVEN ARE AS HEX ADDRESSES
AND AS WRITTEN ON DISK IN THE HA. THE DISK ADDRESSES ARE FOUND AS
FOLLOWS FROM THE HEX ADDRESS:

PA1 PA2
0|23145670l23I4557(NEX)

~

x| DIsK
.l_ ADDRESSES

=0DD INDEX
PHYSICAL HEAD NUMBER

128 64 32 6[8 4 2 1)[x x 1 84

01=CYL 256 BIT
10=CYL 512BIT

5. THE 3344 PHYSICAL ADDRESSES GIVEN ARE HEX AS WELL AS IN THE TWO
BYTE FORMAT WRITTEN IN THE HA ON DISK. THE ABOVE CONVERSION IS
USED TO CONVERT THE HEX ADDRESS TO THE PA1 PA2 ADDRESSES.
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5415 — 3340 BUS AND TAG CABLES

Identification of 3340 Interface cable, connectors and receptacles.

1. 5415 tailgate receptacle - light grey center, metallic plating, P/N 5529192.

2. 3340 tailgate receptacle - dark grey center, metallic plating, P/N 5353868.

3. 3340 bus and tag cables - light grey connector on one end, dark grey connector on
other end.

The 3340 Interface Cable, P/N 5466456, is installed as follows:

Dark grey connector, white tape 42" from end, connects to 5415 tailgate; light grey con-
nector, white tape 12" from end, connects to 3340 tailgate.

The bus and tag cable shields are tied to ground via the tailgate receptacle, utilizing the
metallic plating to connect shield pins internally. Each conductor has an associated shield
pin.

If any discrepancy exists or verification of correct cable installation is desired, the follow-

ing procedure should be used:

1. Plug the light grey connector of the bus or tag cable into the respective 3340 tail-
gate receptacle.

2. With the CPU end disconnected, meter the dark grey connector between B02 and
B04 of cable, P/N 5466456, (continuity should be present with a resistance of less
than 2 ohms).

3. Continuity should also be present between either BO2 or BO4 and 3340 frame
ground with a similar resistance reading.

If the above indications are not obtained, the cable could be installed incorrectly or is
not grounded properly through the tailgate receptacle or has an assembly problem.

30 - 3340
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3340 SERVICE AID - To Interchange A & B Spindles
ABSTRACT: On asingle drive failure - swap electronics between drive for failure
isolation.
EXT: To help isolate a Read/Write or Servo problem to the electronics, cables

B

1.
2.

and connectors, or physical spindle, interchange electronics between the
A and B spindles of a 3340 A2 or B2 box.

efore this procedure is used:

The 3340 MLM maintenance procedure should have been exhausted.

The data module should have been eliminated as a source of problem.

R/W matrix cards on both A and B drive replaced - not interchanged with each other.
Positive error definition, that is:

Microdiagnostic error stops, forced error (use FRIEND and obtain sense data) or

prog

Atter each test step # below, do the following items (A, B, C)

A.  Rerun Failing test.

B. If trouble moves to other spindle, skip to step 7.
C.  If trouble remains with same physical spindle, go to next step.
With Power-off, interchange cables: (See Figure 1)
CAUTION: Be sure cables are seated and no loose connectors exist.
B Drive - with - A Drive Description
A1U2 A1V2 Servo Pre AMP signal
A1U3 A1V3 Servo Power AMP drive
AlU4 Alva4 DM sequence S
A1US A1VS Drive Switches a
A1Y3 A1Y4 Upper R/W matrix - A2
A1Z1 A1Z2 Lower R/W matrix - A3
This effectively interchanges all electronics between A and B drives at the A1 board. Note

that CE switch-B must be on to run physical spindle-A and vice versa. Also customers
logical addresses have been reversed. Check servo is within tolerance - Run A7 micro
(cards A1R2,Q2).

2.

If trouble moves to other physical spindle: Problem is in MST cards or A1 board - try
replacing board if all cards have been swapped. (Skip to step 7 to complete analysis
when trouble moves).

If trouble remains with same physical spindle: Eliminate the power AMP and power
AMP drive cables by,

A. Interchanging A1U3 with A1V3 (back to original positions) and

B. Interchange large lead on top of VCM coil from A to B spindle.

If trouble remains with same physical spindle: Eliminate R/W matrix flat cables by
interchanging.

A.  A1Y3 with A1Y4 (back to original positions)

B. A1Z1 with A122 (back to original positions)

C. R/W matrix connecting blocks and pair of cables

If trouble remains with same physical spindle: Eliminate servo pre-AMP signal cable
by interchanging.

A. Cables R/W matrix connector - drive connector plug see MLM R/W 350 A to B
drive.
B. Cables A1U2 with A1V2
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5. If trouble remains with same physical spindle, interchange (VCM) voice coil motor
and bobbin ASM.

6. If trouble remains with same physical spindle,
DM Sequence cable A1U4/A1V4
Drive switches cable A1US/A1V5
Drive mechanical problem
Environmental problem is ESD/Noise

e

7. Diagnosis is complete. Return all cables to original positions and verify proper opera-
tion of non failing drive. Take corrective action on failing drive. Verify its proper

operation. .
AMOP

ATTACHMENT FREEZE JUMPERS

01A — A1P2P10 to D08
A1M2P10 to D08
A1B4B09 to D08

Install the freeze jumpers on the 3340 attachment to display sense bytes and the extarnal
registers with the system in a failing state.

System reset and load DCP and C19 from the alternate load device.
To display the 24 sense bytes, the following commands must be entered:

D, CDL XXXX (Displays sense 0-7, 1st 8 bytes)
D, CDL XXXX + 8 (Displays sense 8-15, 2nd 8 bytes)
D, COL XXXX + 16 (Displays sense 16-23, 3rd 8 bytes)

NOTE: XXXX = starting sense byte microcode address.

Sense byte starting addresses with FAQ at EC 825149 (3340) or 825144 (3344)
Drive 1 = 053C  (0-7),0544 (8-15), 054C  (16-23)

Drive2 = 055E  (0-7),0566 (8-15), 056E  (16-23)

Drive3 = 05BC  (0-7),05C4 (8-15), 05CC  (16-23)

Drive4 = O5DE  (0-7),05E6 (8-15), OSEE  (16-23)

To display external registers, the following command must be entered D,EAAA.
AAA = Name of external register to be displayed

External register names and bit significance:

FTI — FILETAGSIN DST — DEVICE STATUS
HES — HDWR ERROR SENSE FBO — FILE BUSOUT

ADS — ADPTR DIAG SENSE FTO — FILE TAG OUT

FBI — FILEBUSIN FCT — FILE BYTE COUNTER
CO2 — CHANNEL OUT (DBO) CCH — CHNL BUFR CNT HI
DXC — DATA XFER CONTRLS CCL — CHNL BUFR CNT LO
FTG — FILE TAG GATE SBO — SENSEBYTEO

FTR — FILE TRAP RESET SB1 — SENSE BYTE 1

SCN — SCAN OP CONTROL BOO — CHANNEL IN

FHF — FILE HDWR FLAGS

32 - 3340



EXTERNAL SENSE REGISTERS

0 1 2 3 a 5 ] 7
SELECT [ TAG CHECK CE NORMAL | SYNC INDEX ERROR
FTI | ACTIVE | VALID END ALERT END N LATCH ALERT
CYCLE | cion CHAN ADAPTER RCS
HES | STEAL | PARITY | XFER CHECK PARITY
OVERRUN| CHECK CHECK CHECK
SYNC TIME FILE FB8O FTO [
ADS | out RECYCLE | ouT XFER PARITY | PARITY PARITY
CHECK CHECK CHECK CHECK
co2 CHANNEL OUT (S/3 DATA BUS OUT 0)
EXTERNAL CONTROL REGISTERS
0 1 2 3 4 5 6 7
DATA CHANNEL | LSR/ LSRSEL | ALLOW ALLOW | sus. CHANNEL
DXC| TO/FROM | ODD DATACY | DDDR/ DIFCTR | DIFCTR | TRACT 1BYTE
CHANNEL| TRANSFR | STLREQ | DDCR CHAN FILE TRANSFER|
FILE SELECT | FORCE GATE FILE DIAG DIAG ALLOW
FTG| TAG HOLD RE BUSIN RESPONSE | FBOFBI | SYNCIN | FBI
GATE CYCLE TOFI GATE FBO-FIO CHECK
ADAPTER | 1/0 oM 110 DISABLE INVERT | INDEX
FTR| CHECK | ATTEN- | ATTEN CONDI ERROR PARITY | ENABLE/
RESET | TION TION TION B TRAP RESET
SCAN SCAN SCAN LAST ALLOW FILE DATA INHIBIT
SCN | READ HIEQ/ SPLIT RECORD | FILE oDD TO/FROM | FILE/
OR EQUAL FIELD XFER XFER FILE CS XFER
SYSTEM/ | CHECK FORCE ENDOF | SCAN SCAN END OF
FHF | PWRON | RESET ERROR TRAP SATIS EQUAL FLE DAT
RESET | CHAN MODE COUNT FIED XFER
ATTACH | DIFF ENDOF | ALLOW DRIVE ORIVE DRIVE DRIVE
OST | BUSY COUNTER | CHL DAT | CHANNEL | 1SEEK 2SEEK 3ISEEK 4 SEEK
ZERO XFER XFER CMPLETE | CMPLETE | CMPLETE | CMPLETE
F80 FILE BUS OUT
FT0 FILE TAG OUT
FCT FILE BYTE COUNTER j
ccH CHANNEL COUNT HIGH
ccL CHANNEL COUNT LOW
ORIVE1 | DRIVE2 | DRIVE3 | DRIVE4 | DRIVE1 | DRIVE2 | DRIVE3 | DRIVE4
SBO | NTRDY/ | NTRDY/ | NTRDY/ | NTRDY/ | SEEK SEEK SEEK SEEK
UNTCHK | UNTCHK | UNTCHK | UNTCHK | BusY BUSY BUSY BUSY
RESERVD| SCAN REMOVE- | OP NO oM ADAPTER | ADAPTER
SB1 | DIAG: EQUAL ABLE END op ATTN CHECK
NosTICS | DRIVE (FTR 2) 10P HLT
800 CHANNEL BUS IN (S/3 CHNL BUS IN 0)
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SUMMARY OF AMOP COMMAND/OPERAND SET

ALTER COMMAND

A, AC, YYYY
A, CLYYYY, XXXXXX, XXXXXX

A, DLS, YY, XX
A, ZLS, YY, XX
A, CDL, YYYY, XX, XX, XX,

A, CDR, YYYY, XX, XX, XX

A, ALSB, YY, XX
A, ALSD, YY, XX
A, EAAA, XX

A, NS, YYYY, XXXXXXXX

A, MB, XX

A, CSTP, 0-do not inhibit ck stop
1 - inhibit check stop

DISPLAY COMMAND

CLYYYY
DLS, YY
zLs

CDL, YYYY
CDR, YYYY
ALSU

, ALSL

, EAAA

. MS, YYYY

. MB

©ooPoEPoOOO

COMMAND

G
G, XX

T A=

34 — 3340

DESCRIPTION

alter address compare stop

alter control storage micro instruction
up to 10 data fields

alter data local store

alter zone local store

alter control storage data left up to
10 data fields

alter control storage data right up to
10 data fields

alter address local store (B)

alter address local store (D)

alter 10P external register

see table for register name ‘AAA’
alter main store in System/3

3lter mode buffer

alter check stop

DESCRIPTION

display control store micro instruction
display data local store

display zone local store

display control store left

display control store right

display address local store upper
display address lqcal store lower
display external register ‘AAA’
display 32 bytes of main storage
display 8 program levels pointed to by
the mode buffer

DESCRIPTION

start the adapter microprocessor
start the adapter microprocessor and
let it run XX cycles

halt the adapter microprocessor

| address compare stop

terminate AMOP

print
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3410/3411 EXERCISER PROGRAMS

The following hand-entered programs will run in Phase Encoded (1600 bpi) Mode. This mode
is defaulted to by a System Reset or by tape at Load Point. These programs can be run in
NRZI Mode (800 bpi) by a Mode Set Instruction while tape is at Load Point. An example

of this1s: F3 60 CB starting at storage location FFD. Tape Unit “0" will then remain in
NRZ! Mode until System Reset is pressed or Tape “0" is rewound. Do not branch back to
mode set.

OPERATING HINTS

1. Programs can be run separately or linked together by altering the branch back address to
the beginning address of the next program.

2. Data field (2000) can be loaded with desired data by storage fill prior to entering program.
WRITE TAPE

1000 31601018 Load Byte Count

1004  3164101A Load MTDAR

1008  F36200 Write Tape

1008 C1621008 TIO - Busy

100F  C160101E TIO - Not Ready/Unit Check
(Branch to Error Routine)

1013 C0001000 Branch Back

1017 OOFF Byte Count (256)

1019 2000 Data Field (MTDAR)

READ BACKWARDS

1100 31601118 Load Byte Count

1104 3164111A Load MTDAR

1108  F36300 Read Backward

1108 C1621108 TIO - Busy

110F  C160101E T10 - Not Ready/Unit Check
(Branch to Error Routine)

1113 C0001100 Branch Back

1117 0OFF Byte Count (256)

1119 20FF Data Field (MTDAR)

READ FORWARD

1200 31601218 Load Byte Count

1204 3164121A Load MTDAR

1208 F36100 Read Forward

1208 C1621208 TIO - Busy

120F  C160101E T10 - Not Ready/Unit Check
{Branch to Error Routine)

1213 C0001200 Branch Back

1217 OOFF Byte Count (256)

1219 2000 Data Field (MTDAR)

ERROR ROUTINE AND HALT

101E 30651601 Sense Bytes Attachment
1022 30601603 Sense Bytes 0 and 1
1026 30611605 Sense Bytes 2 and 3
102A 30621607 Sense Bytes 4 and 5
102E 30631609 Sense Bytes 6 and 7
1032 30661608 Sense Bytes Hardware
1036  FO3C7C Halt (FE)

1039  COO0OXXXX Branch to Retry
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3410/3411 EXERCISER PROGRAMS (continued)

TAPE MOTION LOOP

0  F3601F WTM (first)
3 0E001328132C Add Constant
9 30101328 Compare for Equal
130D C0811318 Branch on Equal
1311 F36017 Erase Gap
1314  C0001303 Branch to Add Loop
1318 F3601F WTM (Second)
1318 F3602F Backspace File (find second TM)
JE  F3602F Backspace File (find first TM)
1 F3603F Forwardspace File (find first TM)
24 F3603F Forwardspace File {find second TM)
1317 C0001318B Loop Between TMs
1328 0001 Add Factor

Note:  Location 130A can be altered to change the amount of tape motion. (Fixed value

is 16 erase gaps.)
s / » N L
-,.(,/*/-5/,, Vi

t

3410
3411
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STANDARD DISKETTE HDR 1 LABEL
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STANDARD DISKETTE HDR 1 LABEL (continued)

I:.:«a.
and

Position

Description

Entry:

Required,

Optional,
Not Appl

or
icable

14

5
6-13
14-22
23-27

28
29-33

35-39

41

42

Label |D, must be HOR1.

Reserved.

Data set name (user name for data set).
Reserved.

Block/record length. An entry of 1-128 tells the
system how much of each 128-position sector
contains actual data. (Each sector-track position
can contain one logical record.)

Reserved.

BOE. Address of the first sector of the data

set is identified as follows: track number in
positions 29 and 30; 0 in position 31; sector
number in positions 32 and 33.

Reserved.

EOE. Address of the last sector reserved for this
data set is in the same format as BOE.
Reserved.

Bypass indicator.

¥ entry indicates data set is intended for
processing.

B entry indicates data set is not intended for
processing even though it resides on the diskette;
that is, a 3741 or 3742 user could store 3741 or
3742 programs on a diskette (identified with B
in the label) as well as data {identified with b in
the label), and neither a 3747 nor a 3540 would
read the programs. Also, a data set identified
with a B in this position would not be trans-
mitted by a 3741 Model 2 or Model 4 operating
in teleprocessing transmit mode.

Data set security.

¥ entry indicates that the data set is not secured
and can be accessed.

A non-blank character {which can be written
only by the 3540} indicates restricted access.
When set to non-blank, the volume accessibility
indicator must also be set to non-blank. The
data cannot be read by a 3741, a 3742, a 3747,
but can be read by a 3540 with operator
qualification. The data set cannot be written
upon, and the volume accessibility indicator
cannot be changed from non-blank by the
3741, 3742, or 3747, or by 3540 programming
support.

Required
Optional

Required

Required

Required

Optional

Optional

3741
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STANDARD DISKETTE HDR 1 LABEL (continued)

Sector
and
Position

43

a5

4647

5466
67-72

73

74

75-79

80

4 -3741

Description

Write protect.
P entry indicates data set can be read only.
B entry allows both reading and writing.

Interchange type indicator,
¥ entry is required to indicate that the data
set can be used for data interchange.
Multivolume indicator.
¥ entry indicates entire data set is on this
diskette.
C entry indicates data set is continued to
another diskette.
L entry indicates last.diskette on which a
continued data set resides.
Volume sequence number,
Volume sequence specifies the sequence of
volumes in a multivolume data set. The

must be ive,b ing with
01 (to a maximum of 99).
B entry indicates that volume sequence checking
is not to be performed.
Creation date. Can be used to record the date
the data set was created. The format is digits
representing YYMMDD, where YY is the
low-order two digits of the year, MM is the
two-digit representation of the month, and
DD is the two-digit representation of the day
of the month.
Reserved.
Expiration data. Can be used to contain the date
that the data set (and its label) can be purged.
The format is as specified for the creation date.
Verify mark.
This field must contain a V or a blank.
V indicates the data set has been verified.
Reserved.
EOD. Address of the next unused sector within
the data set extent is in the same format as BOE.
Reserved.

Entry:
Required,
Optional, or
Not Applicable

Not applicable
for reading;
optional for
writing

Optional
{modes 3, 4, 5)

Not applicable

Not applicable

Not applicable

Not applicable

Required




SI0 — 3741

Op Code (byte 1) Q Byte (byte 2)
0 7 0123 a 5 6 7

F3 Device M N
Address Byte Code

0100

R Byte (byte 3)
01234567

Control Code

Always 0

Bits
o[1]2]3]a]s]e]7

Reset interrupt Request
Enable Interrupt (ability)
Reset Interrupt (ability)

or 3
[Read:l
001 1
Not
3 of

Remove Busy State

Set Interrupt Request

Read 1/0 Device

Any Above

Write 1/0 Device

Combination

1/0 8 Select

1/0 7 Select

1/0 6 Select

1/0 5 Select

1/0 4 Select

011 1

1/0 3 Select

1/0 2 Select

1/0 1 Select

1/0 14 Select

1/0 13 Select

1/0 12 Select

1/0 11 Select

1/0 10 Select

1/0 9 Select

1/0 Unit 2 Select

1/0 Unit 1 Select

1/0 Select Line 1 — Spare
1/0 Select Line 2 — Spare
1/O Select Line 3 — ‘Setup Error’

Select Line 4 — ‘Force Response’

1/0 Select Line 5 — ‘Sense Response’

/O Select Line 6 — ‘End of Data Set In’

1/0 Select Line 7 — “End of Job In”

1/0 Select Line 8 — ‘Bus Out Parity Error’

Select Lines 9 through 16 (not used)

This line indicates that the 3741 is in the
wrong mode to accept data from the sys-
tem.

This line indicates a normal, non-error
response to the 3741.

This line tells the 3741 that an abnormal
condition exists and that it should sense
its registers to determine the condition.
If no other bit is on, this line indicates a
record-length error.

This line tells the 3741 to close out the
current data set and proceed to the next
data set.

This line indicates to the 3741 that the
last record transferred was the last record
in this job.

This line indicates that the 3741 attach-
ment has detected a parity error on the
interface.

3741 -5

3741




6 — 3741



5203 INDEX

Chain Pattern . . . B
Exerciser Programs . .
c-inter Checks . . .

alts ... ... ...

ww e N

5203

5203 -1



5203 CHAIN PATTERN

Hex BCD CODE

Char-  Chain  Chain

acter Character Position| B A 8 4 2 1

F1 1 1 1

F2 2 2 2

F3 3 3 2 1

F4 4 4 4

FS5 5 5 4 1

F6 6 6 4 2

F7 7 7 4 2 1

F8 8 8 8

F9 9 9 8 1

FO 0 10 8 2

78 # 1 8 2 1

7C @ 12 8 4

61- / 13 A 1

E2 S 14 A 2

E3 T 15 A 2 1

E4 U 16 A 4

ES v 17 A 4 1

E6 w 18 A 4 2

E7 X 19 A 4 2 1

E8 Y 20 A 8

E9 z 2 A 8 1

50 £ 22 Al s 2

68 ) 23 A 8 2 1

6C % 24 A 8 4

D1 J 25 B 1

D2 K 26 B 2

D3 L 27 B 2 1

D4 L 28 8 4

D5 N 29 B 4 1

D6 (o] 30 B8 4 2

o7 P 31 B 4 2 1

08 Q 32 B 8

D9 R 33 [:] 8 1

60 - 34 B 8 2

58 $ 35 B 8 2 1

5C . 36 B 8 4

c1 A 37 B A 1

c2 8 38 8 A 2

Cc3 C 39 B A 2 1

ca D 40 B8 A 4

Cc5 E 41 -} A 4 1

Ccé F 42 B8 A 4 2

c? G 43 B A 4 2 1

c8 H 44 B8 A 8

c9 [} 45 B A 8 1

4E + 46 B A 8 2

48 . 47 B A 8 2 1

70 ! a8 8 4 1]
LC ARRAY
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5203 PRINTER CHECKS

This light is turned on when the accuracy of printing is questionable

The errors that turn on the light 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 (5410)

CHECK PIN PIN CHECK
“HMR ECHO D02 (U] 802 ANY HMR ON*
00 BO3 FORMS JAM

00 BOS THERMAL"

810 INCR SYNC/SLIP**®
"CHAIN SYNC D11
CARR SPACE D12
"INCR FAIL D13

cooco
cooo

813 CARR SYNC*

*These checks will drop 60 vdc to the printer
* *Additional probing of 01A-B1F5B13 defines:
If minus a slip check occurred

1f plus a sync check occurred

SERVICE TiP

To allow printing to start only at HOME TIME jumper 01A-B1F2-J13 to 01A-B1M2-U07

5203 P5 HALTS

5203

ERAP logs "'P5" halts as Chain Sync Checks or Incrementer Sync/Slip Checks. The later
can be further broken down by jumpering 01A-B1F2-S13 to 01A-B1K2 P06. This will
cause ERAP to record Incrementer Sync/Slip Checks in the History Table as follows

SENSE BYTE 4

0123 4567

X0 X X XX X0 BIT 145 “OFF" - notan

X0 X X XX X1 Incr. Sync or Slip Check

X1 XX X X X0 BIT 1 “ON",BIT 7 “OFF" = Incr. Sync
X1 XX X X X1 BIT 1 “ON”, BIT 7 “ON" = Incr. Slip

5203 - 3



5203 EXERCISER PROGRAMS

5203 CHAIN CLEAN PROGRAM
(For 5410 Systems Without 5424)

® Load DCP - chain image is at 0801
® System reset
® Dial in the following program

Address

0013

001A
001D

c2 03 08
74 01 FF
36 01 00
co 01 00
AC T7F TF
F3 EO0O 01
6C 83 FF
71 E4 03
71 E6 38
F3 E2 00
Dt E2 23
AC 00 7B
AC 83 FF
88 OF 80
Do 10 13
DO 87 16
00 70 FF

@ System reset

® Start

5203 - PRINT Hs

3A

FF

FF

FF
FE

FF

® Alter all of storage to 40
® Dial in the following program

Address

0000
0004
0008
000C

0010
0014
001A

001D
0021

31E40022
31E60022
C1E60008
3Cc80128

3CC801FF
OCB301FEQ1FF
F3E2XX

€0000008
0100

® System reset

® Start

4 - 5203

Load 1/0 - Load LPIAR

Load 1/O - Load LPDAR

Test |/O busy

Set up chain image (one

““H"" at position 44)

Move “H" to data buffer

Fill data buffer (017C-01FF) with
Print and space

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

“Hs"
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5213/2222 COMMANDS (Addressed by PCAR)

Command Chain
*Print Data
*Horizontal Tab Right

*Horizontal Tab Left
“Primary Carriage Skip
Element Return
Secondary Carriage Index

Primary Carriage Index

*1f bit is on a count (—1) byte must follow

LCD COMMAND FORMAT

Bits Count
Command 0123 4567 Hex Command Chained
Eject 0000 0000 00
Index 0000 0001 01
Read Mark and Eject {0000 0010 02 X
Sense Cell Check 0000 0011 03 X X
Card Skew Check 0000 0100 04 X X
Locate ID Field 0000 0101 05 X X
Feed, Read ID & Loc.[0000 0110 06 X
Feed, Read ID & Ejt. {0000 0111 07 X

NOTES:
1. The first five bits must be zero.
2. The first command byte must have the five bit off.
The next command byte after a chained command must have the five bit on.

2 - 5213/2222
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1242 B4

During Which Operation Check Is Given

Under Which Photo Cell Condition Check s Given

Every Punch Non-Punch [ Print NonPrint  Covered  |Uncovered [Uncovered | Never Dark
Operation | Operation | Operation | Operation | Operation | Late Late Early Dark Without
R N i ! Feed Cycle
Hopper Check x Hopper Cri Card never covered cell.
?Jéheck 1 T x o - o T Hopper Cell o +\; T bard ;v;ed celt 431: T
“Feed Check 2 x Read Cells T Card late getting 10 read station
Feed Check 3 - : T : Read Celis | Card n read station between feed cycles
Feed Check 4 x . _Read Ceils | Card 100 long in read station.
Feed Check 5 x i i T Prepunch | Card left wait station without punch registration pressure roll
Feed Check 6 x Prepunch | I ! Card Iate to prepunch cell
Feed Check 7 x Prepunch T T Card late 10 prepunch cell i punch operation.
Feed Check 8 x i Prepunch 1 Card out of registration in punch operation.
[FeedChecks | x T | Prepunch ’ Card 100 long in punch station.
Feed Check 10 x Prepunch T T Card out of registration (n punch operation.
Feed Check 11 x Corner Card late to corner non-punch operation.
Feed Check 12 x Corner T T Card late to corner punch operation.
Feed Check 13 - 1 Corner I Card left corner without kicker.
Feed Check 14 t Corner | Card left corner Iate non-print operation.
Feed Check 15 B Corner Card left corner late print operation.
Feed Check 16 x Postprint Card 100 long in print station.
Feed Check 17 x| Postprint i Card earfy or late (eaving print station.
Feed Check 18 i . | Postprint__| 1 Card 100 slow to stacker transport.
Feed Check 19 Stacker Jam

Feed Check 20

Gear emitter check or fice CB check

For other 5424 checks refer to 5324 SNS bytes (N code 011, byte 1)

MJ3IHD a334 vZvs



TYPEWHEEL PATTERN

Position | Char | Hex | BCD Position| Char| Hex BCD
1 _ This ,sr;adr not 33 B 60 8
2 |1 F1 |1 34 | J D1 B 1
3 |2 F2 |2 35 | K D2 B 2
a (3 [Ff3 [ 21 36 L (D03 | B21 |
5 |4 Fa |4 37 [m [Da B 4
6 |5 F5 |41 38 [N D5 B 41
7 |6 F6 | 42 33 |0 D6 B 42
8 |7 F7_| a21 a0 [P D7 B 421
9 |8 F8 |8 41 |a D8 B 8
10 |9 F9 |81 42 | R D9 B8 1
I 7A [ 82 a3 |1 5A B8 2
12 |# 78 |8 21 a4 |3 58 B 8 21
13 |@ J7ic |84 a5 |- 5C B 84
14 [ 70 [ 84 1 46 | ) 5D B 84 1
. 15 | = 7€ | 842 Y SE B 842
16 7F | 8421 48 |~ |5F B 8421
17 |o FO | A 49 [} DO BA
18 [/ 61 | A1 50 |A [cC1 BA 1
19 |s E2 [A2 51 |8 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 | A4 54 |E c5 BA 4 1
23 |[wW [E6 | A 42 56 | F C6 BA 42
24 | X E7 | A 421 56 | G c7 BA 421
25 v E8 | A8 57 | H c8 BA8
26 |z E9 | A8 1 58 |1 ) BA8 1
27 [& |50 [ A8 2 59 [ ¢ 4A BA8 2
28 |, 68 | A8 21 60 | . 4B BA8 21
29 [% |6C | A84 61 |< 4c BA84
30 |- [eD [ A84 1 62 | ( 4D BAB4 1
31 | > [6E | A842 63 | + 4E BA842
32 [? 6F | Ag421 64 | T 4F BAB421

5424 — 3
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96-COLUMN CARD LAYOUT

681t Format

ITersof ﬁ
8COOme

Tert
Teer 2 ‘

I
Ter '

-} PrntLine 1

et Pt ine 2

—f Prnt Line 3

Carara-

Katakarir Formuar

3 s ot
B Hex Data

[ Con f
-
fo | o
; an
2 W | .
I i
leo e
© to»
P
PSRN S |

Tt 1 pas €1 s D1

T 2 p €2 and D2

T i €3 and 03

WL et s Toer 381548 8

U Ter 2pis Tar 3805182

S SN

Cowmn Group 1

4 - 5424

Cotumn Group 32

-4 Prnttinea

-j:—— Fow 1

pIx

PTxg

PTXY

PTX1G '
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5424 EXERCISER PROGRAMS

FEED PRIMARY CARD

Address:
0000 F3F000 Start 1/0 - feed primary
0003 C0000000 Branch back to address 0000

PUNCH PRIMARY CARD

Address:

0000 F3F000 Start 1/0 - Fill primary wait station
0003 31F6000F Load 1/0O - load MPCAR

0007 F3F200 Start 1/0 - feed and punch primary
000A C€0000003 Branch back to address 0003
000E 0200 Address of MPCAR

0200 Data to be punched

READ PRIMARY CARD

Address:

0000 31F5000C Load I/0 - MRDAR

0004 F3F100 Start /O - read primary
0007 C0000000 Branch back to address 0000
0008 0200 Address of MRDAR

FEED SECONDARY CARD

Address:
0000 F3F800 Start 1/0 - feed secondary
0003 C0000000 Branch back to address 0000

PUNCH SECONDARY CARD

Address:

0000 F3F800 Start 1/0 - Fill secondary wait station
0003 31F6000F Load 1/0 - load MPCAR

0007 F3FA00 Start 1/0 - feed and punch secondary
000A 0000003 Branch back to address 0000

000E 0200 Address of MPCAR

0200 Data to be punched

READ SECONDARY CARD

Address:

0000 31F5000C Load I/0 - MRDAR

0004 F3F900 Start 1/0 - read secondary
0007 C0000000 Branch back to address 0000
0008 0200 Address of MRDAR

5424 -5



6424 EXERCISER PROGRAMS (continued)

PRINT FROM PRIMARY

0000 F3F000 Start 1/0 - Fill primary wait station
0003 31F4000F Load I/0 - Load MPTAR

0007 F3F400 Start 1/0 - Print primary

000A €0000003 Branch to 0003

000E 0200

0200 Data to be printed

PRINT FROM SECONDARY

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 Fill secondary wait station

0003 31F4001A Load /0 - MPTAR

0007 31F5001A Load I/0 - MRDAR

000B F3F100 Start 1/0 - Read primary

000E 31F6001A Load I/0 - MPCAR

0012 F3FEOQ7 Start 1/0 - Punch print secondary
0015 C0000007 Branch to 0007

0019 0200

6 — 5424
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5444 SERVICE AIDS
READ/WRITE SAFETY

During read and write operations certain conditions are monitored by the file circuits. In
an unsafe condition a data unsafe line to the FCU is raised and file ready is deconditioned.

This can be reset only by stopping the file and restarting. In the unsafe condition 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 to aid in diagnosing error conditions.

1. Write Unsafe
a. 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 erase current 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.

RESTRICTED TRACKS - CE CARTRIDGE

Never write on upper index transducer alignment tracks 004, 005, and 006, or head align
ment tracks 071, 072, 073, 074, 075. Writing on these tracks will destroy the alignment
data which can only be rewritten by returning for rewriting by a special file. When using
the CE cartridge always check the cylinder number before writing.

RESTRICTED TRACKS NORMAL CARTRIDGE

Cylinder 203 on Models 2 and 3, cylinder 103 on Model 1 is reserved for CE use. These
tracks may be used to write on. The CE cylinder is on both the fixed and removable disks
Cylinders 001, 002, 003 on Models 1, 2, and 3 are reserved for alternate cylinder assign-
ment.

ABSENCE OF FILE READY
The ready state of the file is indicated to the FCU by the conditioning of the file ready

line. The DISK DRIVE 1/0 attention light will be on if an SIO instruction or IPL has
been issued to the file and the file is not ready. Failures which result in file not ready include:

Failures of the interlock switches

Failure of the disk to maintain a rotational speed greater than 65% of full speed
Failures that interrupt normal head load sequence or cause the heads to unload
Faiture of ac power

The occurrence of an unsafe condition activating data unsafe

oA ON =
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5444 SERVICE AIDS (continued)
ACCESS OVERRUN CONDITION

Access overrun is an error condition which occurs when the inner limit switch is operated
by the carriage moving too close to the DISK SPINDLE. This position is reached between
tracks 204 and 205 on the full capacity file between 104 and 105 on the half capacity file
The activation of the inner limit switch de-energizes the access forward clutch thus pre
venting the carriage accessing further in. The error condition is indicated to the FCU by
the conditioning of the access overrun interface hne

5444 Models Available

Mode! 1 100 cylinders both fixed and removeable disk Disk Drive 1 only

Model 2 200 cylinders both fixed and removeable disks Disk Drive 1 or 2

Model 3 200 cyhinders removeable disk only Disk Drive 2 only

5444 Configurations Available

A One model 1 on Disk Drive 1
B One model 2 on Disk Drive 1
[ One model 2 on Disk Drive 1 and one model 3 on Disk Drive 2
D One model 2 on Disk Drive 1 and one model 2 on Disk Drive 2

To Reset Unsafe Condition Jumper
Y - WIHBD12 to Y- WIH6J08
Monitoring Unsafe
Tap lines A, B, and C may be used to monitor the three unsafe condition latches during
customer operation via the CE sense bits. To do this, place the following jumpers on the
5444 board.
5444 Machines without stepper motors (prior to S/N 30100)
FN230 FN260
Write unsafe (tap hine A) Y-W1H6GO03 to Y-W1G7B04
Select unsafe (tap line B) Y-WIH6B10 to Y-W1G7B03
Erase unsafe (tap line C) Y-WIH6G04 to Y-W1G7B05

5444 Machines with stepper motors (after S/N 30100)

FS230 FS260
Write unsafe (tap line A) Y W1H6G03 to Y-W1B6D0OS
Select unsafe {tap line B) Y-WI1H6B10 to Y-W1B6BO4
Erase unsafe (tap line Cj Y-WIH6G04 to Y-W1B6B08

Tap A is sense byte 2 bit 1
Tap B is sense byte 2 bit 2
Tap C is sense byte 2 bit 3

5444 TAP PROCEDURE FOR MACHINES BELOW S/N 30100
The jumper on Y-W1-H6B10 must not be connected until just before the tap run is started

If the actuator needs 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, etc) before jumper is
replaced on H6B10.

Access In Motion A
Unsafe
Fine Home G7D12 H6B10

Refer to 5444 File MAP Charts Appendix B, page 900 for a detailed description of TAP
procedures.
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5444 SERVICE AIDS (continued)

SEEK REPEAT (5444 STEPPER DRIVE ONLY - ABOVE S/N 30100)

The f ing p dure will allow repetitive seeks ing first forward then reverse.

1. Using CE switch, access to desired track .
2. Set CE mode switch to either 1 or 50 track mode.
3. Jumper Y-W1F6GO02 to ground (D08).

If repetitive seeks are required alternating between track 000 and 100:
1. Using CE switch, access to track 000.
2. Set CE mode switch to 50 track.

3. Jumper Y-W1B6G12 to Y-W1B6D13.
4. Jumper Y-W1F6G02 to ground (D08).

5444 C.E. PACK ORGANIZATION

5408/5410 5415
NAME DISK ADDRESS (CYL AND HEAD/SECTOR)
CPU TEST BOOT (SMALL CC 0000 0000
HALT)
CPU TEST LOADER 0004 0004
CPU AND MEM. TESTS 0010 — 00AC 0010 — 00D8
FFA (LOADS FFB) 00BO 00DC
FFB (LOADS DCP) 00C4 — 0008 0DC4 — 0DD8
END OF FILE POINTER (FAS) | 0700 0700
DCP 0704 - 07BC 0704 — 0708
VTOC 0800 (START ADDR.) | 0800 (START ADDR.)
DIAGNOSTIC PROGRAMS OEQO (START ADDR.) | OE0O (START ADDR.)

4 — 5444




DISK FILE CONTROL REGISTER

The DFCR Disk File Control Register contains the two-byte address of the four-byte Disk
y Control Field in storage. The formatof the four-byte Disk Control Field in core is:

Byte

o 1 2 3
F I C | H/S I N ]

[
Bit 0 78 ] 1516 2324 30

. N+1 = Number of sectors to be transferred on read, write or scan.

N = Number of cylinders to be moved on seek.

——H = Head bit 16 (0-1)
0= UPPER HEAD
1= LOWER HEAD

t—--=5 = Sector bits 17-21 (0-23). Bit 22-23 both zeros for read,
write, or scan. Bit 23 for seek is 0 = reverse, 1 = forward.
[ = Cylinder (0-203) DEC (0-CB) HEX Cylinder 203 CE TRACK
F = Flag (normally set to zero) for defective track bit 6 = 1

for alternate track bit 7 = 1. Bits 0-6 are don’t care bits.
The seek operation uses the S and N-bytes of the disk control field.

Hex Values for Head and Sector Selection

DecHex |Dec Hex DecHex | DecHex | DecHex | DecHex

00=00(08 = 2016 = 40|24 = 80|32 = A0|40 = CO
01=04(09=24|17 =44|25=84|33 = A4|41=C4
02=081 8|18 = 4826 = 88|34 = AB|4 8
03=0C|(11=2C|19 = 4C|27 = 8C|35 = AC|43 = CC
04=10112=30{20=50|28 = 90|36 = BO[44 = DO
05=14[13=3421=54|29 =94 |37 = B4|45 = D4
06 =18 (14 = 38|22 = 58(30 = 98|38 = B8|46 = D8
07 =1C[15=3C|23 = 5C|31 = 9C|39 = BC|47 = DC

Upper Head Lower Head
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vy -9

Ones

Rotation

Zeros

256 3
¢
|1
g 2
& 3
w =
g
H

Note:

This diagram represents the format
between sector 1and 23. There is a
gap area (G1) between index and the
first address mark. It contains 40
bytes of ones followed by 7 bytes of.
zeros.

Index

G1

Ones ~ Zeros Ones
3 ' 10 | 4N 256 ‘3 N |

Lt el Il oes
3 & g o Q 5
e 235 3z e S H 2
2 v = = [7:) = x
w < & <
23 2 2 \
@ _0m _
= 0o & [}
—~ m a m
5 2 o
~N
n
N

-C -S

Sector 00 Sector 23
Index

AM [[»} Data AM 1D Data

G2 G3 G4 G2 G3 G5

S1VWHO4 XOvH1l ANV HOL1D3S virvs



L= yrs

i+—Address Mark Byte 1 ——————— !+— Address Mark Byte 2 ———————'

1cococicoc

1
oo UL L JUL T P S U i T

o
ol
ol

Separated Data * !

a0 0 0 0 A

Address Mark * | N :
Indicator - B - e s : S
= Clock pulse
Missing clock pulse

1 data bit
='0" (not one) data bit

c
* Output signals of Data Separator Circuits, C
not available at the 5444 o

(panunuod) S1IVYIWHO4 XOVYH1l ANV HO103S v



5444 EXERCISER PROGRAM

Recalibrate and Seek to 203

Drive 1, Removable Disk, Hd O

1000 31 A6 10 1B LIO DFCR
04 F3 A0 00 S10 Recalibrate
07 31 A6 10 1D LIO DFCR
0B F3 A0 00 SI10 Scek
OE CO 00 10 00 8C to Start
12 00 00 00 EO DCF Recanbrate
16 00 00 01 CB DCF Seek
1A 10 12 10 16 DFCR Addresses

Write Data - Sector 0, Track 203

Drive 1, Removable Disk, Hd 0

1500 31 A6 15 26 LIO DFCR
04 31 A4 15 28 L10 DFDR
08 0C 03 15 20 15 24 MVC Load DCF
0E F3 A2 00 SI0 Write Data
1 ci A2 15 mn T10 Busy
15 Cl A0 19 00 TI10 Not Ready/Error
19 cCoO 00 15 00 BC to Start
1D 00 00 00 00 DCF
21 00 CE 00 00 Constant
25 15 10 18 29 DFCR DFDR Addresses
29 FF {15290 1629) Data

Read Data - Sector 0, Track 203

Drive 1, Removable Disk, Hd O

1700 31 A6 17 26 LIO DFCR
04 31 A4 17 28 LIO DFDR
0g 0C 03 17 20 17 24 MVC Load DCF
0E F3 A1 00 S10 Read Data
n Cclt A2 7 1" TI0 Busy
15 C1 A0 19 00 TI0 Net Ready Error
19 co 00 17 00 BC to Start
1D 00 00 00 00 DCF
21 00 CB 00 00 Constant
25 17 10 1729 DFCR/DFDR Addresses
29 00 (172910 1829) Data Field

Error Routine

1900 30 A6 19 21 SNS DFCR
04 30 A4 19 23 SNS DFDR
08 30 A2 19 25 SIS Bytes 0, 1
0C 30 A3 19 27 SNS Bytes 2, 3
10 FO 3B 6C HPL Halt HC
13 CO 00 xx xx BC to Start

xx xx = 1500 or 1700

8 — 5444
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5448 PACK LAYOUT

Cylinders 1,2, 3

Cylinders
00 202

Track 1

Track 2

Track 3 Cylinder

BYTES PER SECTOR

SECTORS PER TRACK

BYTES PER TRACK

TRACKS PER CYLINDER

SECTORS PER CYLINDER

BYTES PER CYLINDER

CYLINDERS PER UNIT

MAXIMUM NUMBER OF FILES
PER UNIT

MAXIMUM NUMBER OF TRACKS
PER UNIT

NUMBER OF UNITS

2 - 5445/5448

Alternate tracks

PHYSICAL

5448
256
24
6144
4
96
24576
200

50

800

CO (Disk Q-Code)

C8 (Disk Q-Code)

DO (Disk Q-Code)

D8 (Disk Q-Code)

LOGICAL
5445
256
20
5120
20
400
102240
47 3/4

50

955

Unit D1

Unit D2




5448-5445 DISK MAP

LOCATION CONTENT
Cyl 0 Track 1 Cyl 0 5444 Format (sectors 00 thru 5C)
Track 2 Cyl 0 Head 0 5445 (20 sectors) {4 sectors reserved)
Track 3 Cyl 0 5444 Format (sectors 00 thru 5C)
Track 4 Cyl 0 Head 15445 Format (20 sectors) (4 sectors reserved)

Cyl 1-3 ALTERNATE TRACKS & LOG

Cyl 4 Track 1 Cyl 1 Head 0 (20sectors) Cyl 1 Head 1 (4 sectors)
Track 2 Cyl 1 Head 1 (16sectors) Cyl 1 Head 2 (8 sectors)
Track 3 Cyl 1 Head 2 (12sectors) Cyl 1 Head 3 (12 sectors)
Track 4 Cyl 1 Head 3 (4 sectors) Cyl 1 Head 4 (16 sectors)

Cyl 5 Track 1 Cyl 1 Head 4 (4 sectors) Cyl 1 Head 5 (20 sectors)
Track 2 Cyl 1 Head 6 (20 sectors)

NOTE: "Six 5445 tracks are mapped on five 5448 tracks. Mapping is continuous thru
the data area.

Cyt 203 Track 1 Cyl 48Head 10(12 sectors)Cyl 48 Head 11 (12 sectors)
Track 2 Cyl 48Head 4 (8sectors) Cyl 48 Head 12 (16 sectors)
Track 3 Cyl 48Head 12 (4 sectors) Cyl 48 Head 13 (20 sectors)

Track 4 Cyl

48Head 14 (20 sectors) (4 sectors reserved)
To convert from 5445 C/H/R to 5448 C/S:

400C* +20H"* + R* — 16 = CYLINDER" Remainder = Sector"
96

To convert from 5448 C/S to 5445 C/H/R:

96 C* +S* + 16 = CYLINDER® REMAINDER = HEAD**  Remainder = Record”
400 20

* A Decimal non-zero number
** A Decimal number from 0 thru 19

5445/5448 — 3



5445 CONTROL AND ADDRESS REGISTERS

Cylmder Head Recovd Key Data
Flag Length Length Number
I

h— Comgare These Bith with Disk —— 1
| | | |
| | ! !
8.7 I

L*_

-
EJ
=
[

f
} +
FlclTclwlH N
This byte specifies the sequential This byte specifies the number of
number of the record on the track. (00 through FF) additional fixed-format records to be
operated on

F = FlagBits 6 = defective track
7 = alternate track

5445 ERROR CONDITIONS
The following malfunctions will cause a select lock light.

The head failure latch indicates more than one head selected at a time.

N

The write failure latch indicates:

a. DC write current and not write gate.
b. DC erase current and not erase gate.
c. Write gate and no ac write current.

d. Write current and not erase current.

w

The read/write failure latch indicates read gate or not file ready and either write gate
or erase gate.

IS

. DC power failure.

o

AC line failure.
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S — 8YYS/SPYS

Index
S —

L8] ]

0]

I\-\/'I\ —~——

(C)

—— . —— | —— et

*Ga=73 I HA=9 I G5 =43 l

RO Cnt
Area =13

RO Data

——
_ I RO Key _
' Gr=a1 Area=K  +4 l G2=41 l Area=D +4

le

ja—————Sync Area ————»]

PENEFEEERFFTE

(C]

€]

N
FFIFFHUFFIFFIW!MIWI°°HFFIFFI°&I

F

-

I l"l“lwlwlwl GG

N
[
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5471 CONSOLE 1/0 ERROR CONDITIONS

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

Keyboard Translator Check

Parity error detected coming from keyboard code to Sys
tem/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 extra cycle

c. Printer feedback too late

5471 EXERCISER PROGRAMS

TYPEWRITER FUNCTION — PRINT FROM KEYBOARD

Addr
0000
0003
0007
0008
000F
0013
0016
001A
001E
0022
0025

F31011

30110200
38080200
€0900003
31180200
F31880

30190300
38080300
C€0900000
F31840

0000000

Reset int pending, turn on proceed
Sense

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

Sense

Test EOL

Restart if false

CR and index

Restart

PRINT CHARACTER FROM SW 3 & 4

Addr
0000
0004

2547

35C0001A
30000200
31180201
F31880
30190300
38080300
C0900004
F31840
C0000004
XX

Set int. IAR

Sense SW 3 & 4

Load data register with character
Start print

Sense

TBN for EOL

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

Character to be printed
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SERVICE AID DATA RECORDER

5496 OF FLINE CHECK

When trouble is experienced with the 5496 on line, use the
following procedures to determine if the machine functions
properly as an offline device.

N

w

>

o

o

~

@

. Place the 5496 in offline status by placing the DR switch

to OFFLINE on the CPU console.
Place all 5496 switches in off position (down) except
AUTO REC REL, PRINT and POWER

. Remove all cards from the hopper and enter the following

96-character record from the keyboard. Enter 0 through

9, A through Z, all 30 special characters and fill with three

groups of O through 9. Depress release key.

Only a FEED CHECK error should occur.

Place a deck of blank cards in the hopper and depress the

RELEASE key.

® The first card should feed and the FEED CHECK light
should go off.

® The card should now be punched and printed with the
data that was keyed in step 3. Ensure the data is correct

Place the card just punched in the hopper and depress READ.

® The data from the cards should now be loaded onto the
delay line.

Depress and hold the DUP key through alt 96 columns.

® The card should feed and punch automatically when
column 96 is duplicated.

® The card should be identical to the original.

. Place the last card punched in the hopper and depress the

READ key.

Depress DUP through column 10 only, then enter your

name and depress RELEASE.

® The card should contain 0 through 9 in columns 1 through
10 followed by your name. The remainder of the card
should be blank.

If this procedure performs error free, the 5496 is operating
correctly as an offline data recorder.
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129 OFFLINE CHECK

1.

2.

w

>

o

o

~

®

©

. Depress reg key. Card should punch and half stack.

Place CPU data recorder switch to offline position.

Power the 129 down and up. Ensure that blank cards are in the hopper and the card bed
is clear.

Place the 129 control switches in the following positions.

a. Punch/verify PUNCH

b. Auto skip/dup OFF

c. Rec adv/card feed AUTO

d. Program mode DATA READ
e. Print ON

f. Character mode 64

Depress feed key momentarily, one card should feed but not register.
Key in the following characters

a. 0-9 in columns 1 through 10 column indicator should advance one column for each key
depressed, and should indicate column 11 when last character has been entered.
b. Space in column 11. Column indicator should advance to 12.
c. Cincolumn 12
Jin column 13
U in column 14
Column indicator should indicate 15

Depress reg key. Card should register.

Depress rel key. Card should be punched and half stacked. Inspect this card for proper
punches and printing.

Activate the clear switch. Card in pre-register station should half stack.

Insert the punched card into the pre-register station and depress the read button. Card
should half stack.

. Place the rec adv/card feed switch to manual position.
. Depress the feed key momentarily. One card should feed but not register.
. Depress the dup key until the column indicator advances to 00.

. Place the rec adv/card feed switch in the auto position.

Punched card of Step 7 should duplicate punched card of Step 14.

5496/129 — 3



5496/129 EXERCISER PROGRAM
DATA RECORDER READ OR PUNCH

0000 31F0000C LIO DRAR LSR

0004  F3XX00 XX F1=READ,F2=PUNCH SIO
0007  C0000000 Loop read or punch

0008 0165 DRAR LSR address

0165 Data to be punched or read from card

DR READ COMP PREVIOUSLY PUNCHED CARDS

Program will read cards punched in the Data Recorder Punch
Prog to check for correct punching and reading. Load punched
cards in the hopper and enter DR Read Compare Program. The
first column that is read from the card that does not compare
with the corresponding punch field column will be displayed in
hex in the field/op lights. To check for correct reading alter
SAR to 01XX(XX=Field/Op Its) and display char. To check
for correct punching, alter SAR to 0164+00XX (XX=Field/Op
lights) and display punch character.

0000  31F00037 LIO DRAR LSR

0004 F3F100 SI0 READ

0007  C1F20007 TIO Busy

000B  C2010101 Set XR 110 0101

000F C202FFAD  Set XR 2 for a count of 96

0013  5D006400 Compare read data to punch field

0017 C001002B  Branch if not equal

0018 36010039 Add 1to XR 1

001F 36020039 Add 1to XR 2

0023 C0010013  Branch on not zero

0027  C0000000 Branch to read next card

002B 34010038 Store XR 1

002F 31120038 Turn on field/op lights XX lights equal
non comp card col in hex

0033 FOFFFF HALT ABCD12345

0036 0101 DRAR LSR address

0038 0001 Constant of 1

DATA RECORDER DIAGNOSTIC

Program checks data flow between multipurpose register in
attachment and DR entry register. If DR entry register picks
up or drops a bit, a halt occurs and a multipurpose register will
be displayed in the field/operation lights, the DR entry register
must be probed to determine failing bit.

0000 F3F3XX SI0 DIAGNOSTIC XX=DR CHAR
0003 30F2001B SNS compare error

0007 3904001B  Test 5-bit oft

000B C0900013  Branch on error

000F  C0000000 Branch to 0000
0013  3112001A Display attach multipurpose register in
field/op lights

0017  FOFFFF HALT ABCD 12345
001A  data/status
001C
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5496/129 EXERCISER PROGRAM (continued)
DATA RECORDER DIAGNOSTIC

Program checks the multipurpose register in attachment for
missing or picking up bits. If multipurpose register does not
compare with char sent to it on a SIO (diagnostic) multipurpose
register will display incorrect byte in field/op lights.

0000  F3F3XX SI0 DIAGNOSTIC XX=DR CHAR

0003  30F2001D SNS multipurpose register

0007 0D000002001C Compare multipurpose register with
diag character

000D CO0010015 Branch on not equal compare

0011 C0000000 Branch to 0000

0015 3112001C Display multipurpose register in field/
op lights

0019 FOFFFF Halt ABCD12345

001C  data/status
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DISPLAY ADAPTER SERVICE HINTS

ADAPTER CHECKS

1f an adapter check occurs an Op End Interrupt will cause a reload of the microcode  1f errors persist
after one retry the software will give a halt display “Y6BL" Below are histed the five types of errors that
can cause adapter checks. Refer to logic JRE10 to probe them

FET WRITE PARITY
CTL STORE PARITY
HDB/EXT REG PARITY
OP DECODE PARITY
FET ADDRESS PARITY

TUBES LOCK OUT — ADAPTER HANG UP

There are three likely causes of tubes being locked out  ESD noise contributes 1o many of them happening
Below are the three conditions and a means to verify them

1 “MC ENABLED" (refer to logic JR340)
“ATTACH ENABLED" (refer 10 logic JR340)
"BSCA ENABLED" (refer to logic JR410)

Any of these PH latches going inactive will cause lock out. The MST probe can be used to verify that
they are alt "ON""

The second cause 1s when the DA is requesting an interrupt but the CPU 1s not responding. This
could be a software problem or possibly some other attachment was granted an interrupt and has
other interrupts masked “OFF " in 1ts PMR reg (Check INT Iights on CPU panet | Note that BSCC
or BSCA attachments should be inactive when doing the following scoping procedure. Display

“+ INT. POLL" (ref. logic JR410) on CHAN 1 of scope; sync + INTERNAL CHAN 1 ONLY  See
if + CHAN DBI BIT 2" {ref logic JR410) 15 occuring at the same time on CHAN 2. 1f 1t s, the
CPU 15 not granting the DA an interrupt. This can also be checked with the “MST* probe. Jumper
“+ INT POLL" to + GATE of the probe and see if "+ CHAN DBI BIT 2" is pulsing "UP"" This
indicates that interrupts are being requested but not honored.

The third possibility 1s 1f something reset “INTERRUPT ENABLE " PH latch (Ref logic JR410)
This wili prevent “INTERRUPT PENDING" (ref fogic JR410) from requesting an interrupt on

“DBI BIT 2", There 1s no way 1o probe this condition but you should know that it can exist



DISPLAY ADAPTER SERVICE PROCEDURE

Use the following procedure if “D.A."" hang-up occurs. This does not apply to individual
3277/84 problems.

probe (MST) “+ADAPTER CHECK
DOT" (logic JR 510)

plus
at time of
taiture
?

YES

1

|
One of five types of adapter errors is |
occuring. Use logic JR 510 as a starting :

point to trace failure.
probe (MST): !

“—M.C. ENABLE" (logic JR 340)
“—~ATTACH ENABLE" (logic JR 340)
“—BSCA ENABLE" (logic JR 410)

Note:  An adapter ck. causes a micro-
code reload (one time). If the
error still exists, a “Y6BL" halt

occurs.
plus
on YES ‘
any l ‘
? If any are plus, the adapter will hang.
NO Possibilities are “ESD’ noise or soft-
Stop BSCA if running! ware have reset them.
Gate MST probe + on |
“+ INT. POLL" (logic H
JR 410). Probe (MST)
“+ CHAN DBI BIT 2"
(logic JR 410).
pulse YES
plus
’ 1

This means the adapter is requesting an
NO interrupt but the CPU is not honoring it.
This could be softwar ther !
The last possibility covered by this atllach‘:rl\jent huno "::: :\r‘:i)rr:e‘ow ": !
i i
procedure is that the "ENABLE 9 4

INTERRUPTS" PH latch was reset the “PMR" masking off other interrupts.

(ESD noise/software). To prove
this, leave probe set up as in last
step and jumper '+ ADAPTER
CHECK DOT" (logic JR 510} to
ground (D08). See if probe pulsed
plus indicating “INT. ENABLE"
was reset (be sure “INT. POLL"

is pulsing)
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MLTA CONFIGURATOR FOR START - STOP TERMINALS

The following information may be helpful when running diagnostic FE7 to develop

configurator data for 201

1050

2741

2 - MLTA

CONTROL UNIT
PRINTER-KEYBOARD
PAPER TAPE READER
PAPER TAPE PUNCH
PRINTER

CARD READER
CARD PUNCH

o Line speed s 134.5 BPS

o ElA interface or I1BM line adapter

o Control unit and subcomponent addressing (station control}
o LRC

o PTTC EBCD hine code

IBM SELECTRIC TYPEWRITER

o Line speed s 134.5 BPS

o EIA interface or IBM line adapter

o No station control

o No LRC

o PTTC/EBCD or correspondence line code




2740-1 IBM SELECTRIC TYPEWRITER

a Lne speed 1s 134 5 BPS

o EIA interface or IBM line adapter

o Optional station control

o Optional LRC

o PTTC/EBCD or correspondence line code
27402 IBM SELECTRIC TYPEWRITER

o Line speed 15 134 5 BPS o1 600 BPS

o EIA intertace or I1BM line adapter

o Station control

o Optional LRC

o PTTC/EBCD or correspondence line code
SYS/7 - 2740-1 CONFIGURATION

o Line speed 1s 600, 1200 or 2400 BPS
CMCST 2741 CONFIGURATION
3767 2741,2740 1, 2740 2 CONFIGURATION

o Line speed 15 200, 300, 600 BPS
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MLTA INSTRUCTION REJECT AND ATTENTION CONDITIONS

BSCA ion Reject and C
Affected Program
Instructions Condition Test
Receive, Transmit, and  Data Set Ready Status Bit 2
Receive, Receive Latch Off TIONR3
Initial (Non-SW/MP) (Non-SW/MP)
Auto Call or ACU Power Off or TIONR
Receive Initial {SW) Data Line Status Bit 1
Occupied On
LI0 Except 110 or Busy TI0
SIO Except Control Busy
SI0 Except Control BSCA Disabled or TIONR
External Test TIONR
Switch On and
Test Mode Disabled
None Data Set Ready
Latch On and Data
Set Ready Off
MLTA Reject and Condi
All MLTA DBO "'P"" Check N/A
Instructions
General Adapter Invalid “N"" Field N/A
Instructions
(M-Bit = 1)
L1O with M-Bit =1 Adapter Busy TIO Any Line
Except Line Select Busy
SIO Individual Adapter Not TIO Adapter

Ready and/or
Adapter Check

Line Instructions

S10 or L1O With No Line Selected
M-Bit =0 or Selected Line

Not Installed
SIO (M-Bit = 0) Selected Line
Except Control or Busy

Reset LI10 (M-Bit =
0) Except While
PCI Pending

1. Status Byte 1, Bit 7 Data Line Occupied

2. Status Byte 1, Bit 6 Data Set Ready Condition

Not Ready and/
or TIO Adapter
Check

TIO Any Line
Selected

TIO Line Busy

Result

Instruction Rejected
1/0 Attention Indi
cator

BSCA Attention in
dicator

Instruction Rejected
1/0 Attention Indi
cator

BSCA Attention In-
dicator

Instruction
Rejected

Insuucuon‘Re,eczed
1/0 Attention Indi
cator

BSCA Attention In
dicator

1/0 Attention Indicator
BSCA Attention Indi
cator

Processor Check Stop
DBQ “'P" Check Indicator

Processor Check Stop
1/0 Q" Byte Invalid
Indicator

Instruction Rejected
1/0 Attention Indicator
MLTA Attention Indicator

Instruction Rejected
1/0 Attention Indicator
MLTA Attention Indicator

Instruction Rejected
1/0 Attention Indicator
MLTA Attention Indicator

Instruction Rejected
1/0 Attention Indicator
MLTA Attention Indicator

3. Not Ready includes Data Set Ready Latch Off on a non-switched, point-to-point or multi

point network.
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T.P. INDEX

BSC Communications Control Characters e
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DEFINITION OF T.P. TERMS

Point To Point

A point to point data link consists of a communications facility with two and only two
stations attached. These stations may be combinations of CPUs and/or terminals.

A point to point link may be established over either leased communication lines or a
switched network.

Multipoint

A multipoint data link consists of a communications facility with two or more stations
attached utilizing multipoint data link control. These stations may be CPUs and/or
terminals.

One station on this data link must be designated the control station. The control station
is responsible for polling tributary stations and for selecting any tributary station for
which it has a message. All tributary stations must have a unique address.

Multipoint links must be established over dedicated communications facilities (leased or
private).

Leased Line Network

A data link which uses dedicated communications facilities. Alf stations on the link are
always connected.

Switched Network

A data link which uses dial-up vaice grade communications facilities. The two stations
must establish the link before communications can begin.

Two Wire

A data link which utilizes the same physical pair of wires for both transmission and re-
ception of information. This link can be established over either leased or switched com-
munications lines.

Four Wire

A data link which utilizes one physical pair of wires for transmission and a different physi-
cal pair of wires for reception. This fink is normally established over leased or private
communications lines.

Full Duplex
The ability to transmitt and receive data at the same time.

When used in relation to System/3 it has the same meaning as four wire.

Half Duplex
The ability to EITHER transmitt or receive data at a given time.

When used in relation to System/3 it has the same meaning as two wire.




Stations

The aggregate of the equipment and communication control attached to any one of the
several ends of a communication channel is called a “‘station.”

Stations are defined related to their permanent and temporal states in the data link.

1. In a multipoint data link the stations are defined permanently as either the control
station or tributary station(s).

2. In a point-to-point data link the stations are defined permanently as either the primary
station or as the secondary station.

3. The temporal states of any station are defined as being either one of two states (three
for multipoint links): master, slave, or passive (multipoint only) states.

Primary Station (Permanent State)

The primary station is defined as the station on a peint-to-point line where contention
exists which will gain control of the line and have the priority to transmit messages in the
event that a contest for the right to transmit arises.

Secondary Station (Permanent State)

The secondary station is defined as the station on a point-to-point line where contention
exists which will relinquish its bid for the line and become a slave in the event a contest
for the right to transmit arises.

Control Station (Permanent State)

A control station is defined as the only station on a given data link that has the right to
transmit a polling or selection supervisory sequence. A control station is also responsible
for establishing order on the line in the event that control is lost during an exchange with
a tributary station. Only one station on a multipoint data link can be designated the con-
trol station at any one time.

Tributary Station (Permanent State)

A tributary station is defined as any station other than the control station on a multipoint
line where the line is controlled (i.e., polling and selection is used).

Master (Temporal State)

The master is defined as that station which has the right to transmit a message at a given
instant. The master, at this given time, can be for a multipoint link either the control sta-
tion or a tributary station, and for the point-to-point can be either the primary or second-
ary station which has gained control of the line. It is the master station’s responsibility to
transmit the message and be responsible for returning the data link to control mode once
the transmission of the message has been completed.

lave (Temporal State)

The slave is defined as that station which is receiving a message from a master and which
is obliged to transmit appropriate Slave to tr ission (data and
control sequences) give the master station information as to the correctness of the re-
ceived transmission and the condition of the slave station to receive additional trans-
missions.
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Passive (Temporal State)

A station must maintain awareness of the operations on a multipoint data link without
actually participating. During these periods, a station is said to be in the passive state
when it is not master or slave during message transfer state.

This passive state or awareness of the line control without participation is necessary so
that a station does not falsely interpret a text sequence as a control sequence.

New Sync

The new sync option should be used at the multipoint control station. Its purpose is to
assure rapid resynchronization on a sequence of incoming messages from different multi-
point tributaries.




BSCA 1/BSCA 2 OPERATOR’S CONSOLE

The following indicators are located on the CPU Operator’s Console and indicate the
operational status of the adapter.

BSCA Attn:

Unit Check:*
DT Term Ready:

DT Set Ready:

Clear to Send:

Receive Trigger:

TSM Trigger:

Receive Mode:

TSM Mode:

Receive Initial:

Busy:

Char Phase:

Data Mode:

Control Mode:
Station Select Feature)

Digit Present:
(Auto Call Feature)
ACU Pwr Off:
(Auto Call Feature)

This light is on when the 1/0 Attention is caused by one of
the not ready or check conditions.

This light is on when any Status Bit from Byte 2 is on.
This light indicates that the BSCA is enabled and that the
Data Terminal Ready line to the modem is on. With two
WTC modems, this indicator shows the status of the signal,
“Connect Data Set to Line.”

This light indicates that the Data Set Ready line from the
modem is on and the modem is ready for use.

This light indicates that the Clear to Send line from the
modem is on and that the adapter may now transmit.

This light indicates the status of the Receive Trigger. The
light is on when the trigger is at a binary "'0" state (equi-
valent to a “‘Space’’ on the Communication Line).

This light indicates the status of the Transmit Trigger. The
light is on when the trigger is at a binary 0"’ state (equi-
valent to a “‘Space’” on the Communication Line).

This light indicates that the BSCA has been instructed to
perform a receive operation.

This light indicates that the BSCA has been instructed to
perform a transmit operation.

This light is turned on by a Receive Initial instruction. It is
turned off at the end of the Receive Initial operation.

This light indicates that the BSCA is executing a Receive
Initial, Transmit and Receive, Auto Call, Receive, or Loop
Test instruction.

This light indicates that the adapter has established character
sync with the transmitting station by receiving two succes-
sive SYN characters. The light is turned off at the end of the
receive operation.

This light is turned on by the decode of an SOH or STX
during a transmit or receive operation. It is turned off at the
end of the transmit or receive operation.

This light is turned on when an EOT sequence is detected

in a Transmit, Receive, or Receive Initial monitor operation.
It is turned off by decode of an SOH or STX.

This light is turned on by the BSCA when a new dial digit

is present on ACU interface.

This light indicates that the Auto Call Unit has power off.

*When an SNS Transition of SNS Stop Register instruction is executed, it is possible for a
LSR, S Register or DBI Register Parity Check to occur resulting in a Unit Check condition.

Under this condition, the Byte 2 Status Bits may be all zero.
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Call Request: This light indicates that the BSCA has received an Auto

(Auto Call Feature) Call instruction and is performing an Auto Call operation.

DT Line in Use: This light indicates that the Data Line Occupied line from

(Auto Call Feature) the ACU is on.

Test Mode: This light indicates that the program has placed the adapter
in a test mode of operation.

EXT Test SW: This light indicates that the switch at the modem end of the
Medium Speed modem cable is in the TEST position. For
High Speed modems this indicator will be active when the
Local Test Switch is in the on position.

MLTA OPERATOR’S CONSOLE

MLTA Attn: This light is On when the 1/0 Attention is caused by one of
the instruction reject conditions.

MLTA Busy This light is On when any data adapter within the MLTA is
executing a Receive, Transmit & Receive, Receive Initial,
Reset, Auto Call, Loop Test, or Auto Poll instruction.

MLTA Check This light is On when any hardware parity check is detected
within the MLTA |

BSCC OPERATOR’S CONSOLE

BSCC Attention: BSCC Attn is lit whenever the attention condition exists for

Data Terminal Ready:

(DTR)

Data Set Ready :
(DSR)

Clear To Send:
(CTS)

Receive Mode :

Receive Initial:

Transmit Mode:

Test Mode:

External Test
Switch:

the line being displayed.

Data term ready indicates that the microcode is loaded and
has begun operation. It is turned on as soon as the micro-
code is operational and remains on until the system is
powered down.

Data set ready indicates the DSR line from the data set is
active for the selected line and normally means that the
modem is ready for data communications. If the local EIA
feature is instalied, this line active indicates that the locally
attached device is ready.

Clear to send indicates the CTS signal from the data set for
the selected line is active and the BSCC is free to transmit
on that line.

The BSCC has been instructed by the * Program to perform
a receive instruction on the selected line.

The BSCC has been instructed by the * Program to assume
a receive initial mode and wait for information to be re-
ceived on the selected line.

TSM mode indicates the BSCC has been instructed to per-
form a transmit operation on the selected line.

Indicates the » Program has placed the BSCC in test mode.

Indicates the test switch at the end of the medium speed
cable is in the ‘Test’ position or the Test Control’ latch
(for data wrap) is set.

NOTE: * =S/3 program via microcode program.




Busy: Busy indicates that a line is busy as a result of processing a
receive or transmit/receive SIO command.

Send/Receive Data: This is a diagnostic light which indicates a ‘0’ bit is being
transmitted or received, when it is lit. The ‘0’ bit further
indicates that a space condition is present on the line.

Unit Check: Indicates the BSCC has an 1/0 check condition and cannot
continue until it is corrected.
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BSC COMMUNICATIONS CONTROL CHARACTERS

These functions are defined as follows:

SOH-—Start of Heading

A communication control character used as the first character of the heading of an
information message.

.

STX-Start of Text

A communication control character that precedes atext and is used to terminate a
heading.

ETB-End of Transmission Block

A communication control character that is used to indicate the end of a transmitted
block of data when the data is divided into such blocks for transmission purposes.

* ETX—End of Text
A communication control character that terminates the text of a message.

* EOT-End of Transmission
A communication control character that is used to indicate the conclusion or termina-
tion of the transmission. When EOT is transmitted or received all stations reset to the
control state.

o ENQ—Enquiry
A communication control character that is used as a request for a response from a re-
mote station.

+ NAK-—Negative Acknowledge
A communication control character, transmitted by a slave station, that is a negative
response to the master station.

e SYN-—Synchronous Idle
A communication control character that is used by all BSC stations when there is an
absence of any other character (idle condition). This character provides a signal that is
used to retain synchronism between the master and the slave stations.

o DLE-Data Line Escape
A communication control character that changes the meaning of the character that fol-
lows it. It is used ively to provide ! y data tr ion control
functions.

o ITB-End of Intermediate Transmission Block
A character used to delimit a message block (for error checking purposes) without
causing a reversal of the direction of transmission.

o ACKO-—Even Acknowledge

A communication control character transmitted by the slave station that is a positive
response to the master station (in response to even blocks of data).




.

ACK1-0dd Acknowledge

A communication control character that is transmitted only in message transfer state
by the slave station as a positive response to the master station (in response to odd
blocks of data).

WACK—Wait Before Transmit-Positive Acknowledge

A communication control character that is transmitted by the slave station to the
master station to indicate the slave station is temporarily not ready to continue to
receive.

RVI—Reverse Interrupt

A communication control sequence used:

— As aslave station’s response to a master station’s request for a premature termina-
tion of the current master station’s transmission. This response initiates a reversal in
direction of data transfer.

— As a tributary station’s response to a i ona line to in-
dicate that the tributary cannot receive because it has previously entered a transmit
mode and a polling sequence is, or will be, required first.

TTD—Temporary Text Delay

A communication control sequence (STX—ENQ) transmitted by the master station to:

— Inform the slave station of a temporary time delay (2 seconds or more from the
receipt of the previous acknowledgement) before the next transmission block is
transmitted.

— To initiate a controlled forward abort of the current transmission by the master
station.

XSTX~Transparent Start of Text

A communication control sequence (DLE STX) that must precede a transparent text.
Itis used to terminate the heading (always nontransparent) and to initiate the trans-
parent text.

XITB-Ti End of diate T ission Block

A communication control sequence (DLE 1US) that is available for use only in the
transparent mode. It is used to delimit the end of a transparent text block, for error
checking purposes, without causing a reversal of the direction of transmission. It is
identical in function to the ITB character used in normal text.

XETX—Transparent End of Text

A communication control sequence (DLE ETX) that terminates a message having as
its last block a transparent block. This sequence is identical in function to the ETX
character used in normal text.

XETB-Transparent End of Transmission

A communication control sequence (DLE ETB) used to indicate the end of a trans-
mission of a block of transparent data where data is divided into such blocks for trans-
mission purposes. This sequence is identical in function to the ETB character used in
normal text.

XSYN-—Transparent Synchronous Idle

A communication control sequence (DLE SYN) used with transparent data to maintain
bit synchronism.

T.P. -9
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o XENQ-Transparent Biock Cancel
A communication control sequence (DLE ENQ) transmitted to signal that the block
should be discarded.

o XTTD-Transparent Temporary Text Delay
A icati control (DLE STX DLE ENQ) that is functionally identi-
cal to TTD function but is restricted to those stations that are permanently set (that is,
via a manual switch setting) to transparent transmit mode.

XDLE—Data DLE in Transparent Mode

A communication control sequence (DLE DLE) that is used to allow the transmission
of the bit pattern for the DLE character during transparent operation.

10-T.P.




COMMUNICATION CONTROL CHARACTERS

FUNCTION MNEMONIC EBCDIC ASCII
START OF HEADING SOH 01 o
START OF TEXT STX 02 02
END OF TRANSMISSION BLOCK ETB 26 17
END OF TEXT ETX 03 03
END OF TRANSMISSION EOT 37 04
ENQUIRY ENQ 20 05
NEGATIVE ACKNOWLEDGE NAK 30 15
SYNCHRONOUS IDLE SYN 32 16
DATA LINK ESCAPE DLE 10 10
INTERMEDIATE BLOCK ITB 1F 1F
EVEN ACKNOWLEDGE ACKO 1070 1030
0ODD ACKNOWLEDGE ACK1 1061 1031
WAIT BEFORE TRANSMIT POSITIVE ACK WACK 1068 1038
MANDATORY DISCONNECT DISC 1037 1004
REVERSE INTERRUPT RVI 107C 103C
TEMPORARY TEXT DELAY TTD 0220 0205
TRANSPARENT START OF TEXT XSTX 1002
TRANSPARENT INTERMEDIATE BLOCK XITB 101F
TRANSPARENT END OF TEXT XETX 1003
TRANSPARENT END OF TRANSMISSION BLOCK XETB 1026
TRANSPARENT SYNCHRONOUS IDLE XSYN 1032
TRANSPARENT BLOCK CANCEL XENQ 1020
TRANSPARENT TTD XTTD 1002

XTTO 1020
DATA IDLE IN TRANSPARENT MODE XDLE 1010
ESCAPE ESC 27 18
LEADING PAD X 55
TRAILING PAD X 3F or X 7F or X FF
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3270 POLL SEQUENCE EXAMPLE

No Data Transfer

System/3 For ‘CU’ 0 EBCDIC addr = 40
—_ » For‘DV'0EBCDICaddr = 40

P S S E P P P S S N E P
A Y Y o A A A Y Y Y C C b D N A
D N N T D D D N N N 8] u \ v aQ D
55 32 32 37 7F 55 55 32 32 32 40 40 40 40 2D FF
3270
P S S E P
A Y Y o A
D N N T D
—_—
55 32 32 37 FF
System/3 For ‘CU’ 0 EBCDIC addr = 40
_» For’DV’1 EBCDIC addr = C1
P s S E P 4 P S S S E P
A Y Y O A A A Y Y Y ¢ C o] D N A
D N N T D D D N N N u u v Q D

65 32 32 37 JF 55 55 32 32 32 40 40 C1 C1 2D FF

*'3F" for BSCC Inboard Polling

12-T.P.



3270 POLL SEQUENCE EXAMPLE (continued)

With Data Transfer

System/3 For ‘CU’ 0 EBCDIC addr = 40
—_— » For’'DV’0 EBCDIC addr = 40

P S S E P P P S S S E P

A Y Y 0] A A A Y Y Y Cc C D D N A

D N N T D D D N N N U u \ v a D

55 32 32 37 7F 55 55 32 32 32 40 40 40 40 2D FF
3270

P S S S E B B P

A Y Yy T TEXT T [ [ A

o] N N X 3] [ [ D

65 32 32 02 YYYYDATAYYYY

tf error on receive ACKO would
be NAK (3D) to request 3270 to
re-transmit data block

* “3F’ for BSCC Inboard Polling

26 XX XX FF
Value depends

on data (YY)

3270

s S E P
Y Y (o} A
N N T D
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3270 SELECT SEQUENCE EXAMPLE

System/3 For ‘CU’ 0, EBCDIC addr = 60 (select addr}
——————————— For 'DV’' 0. EBCDIC addr = 40
P S S E P P P S S S E P
A Y Y o} A A A Y Y Y C C D o] N A
D N N T D D O N N N U U V VvV Q D
' 55 32 32 37 7F 55 55 32 32 32 60 60 40 40 20 FF
3270
—
P S S P
A Y Y ACKO A
D N N D
—_—
556 32 32 10 70 FF
System/3
"
P S S S E B B P
A Y Y T TEXT T C Cc A
D N N X X C C D
— —t
55 32 32 02 YY DATA YYYY 03 XX XX FF
~——
Value depends
on data (YY)
3270
—_—
P S S P
A Y Y ACK1 A
D N N o
55 32 32 10 61 FF
System/3
e ——
P S s E P
A Y Y o A
N N T
85 32 32 37 FF
System/3 For 'CU’ 0, EBCDIC addr 60
= For 'DV’ 1, EBCDIC addr - C1
P S S E 4 P P S S S E P
A Y Y [0} A A A Y Y Y C C D D N A
D N N T D D D N N N U U \ Q D

656 32 32 37 7F 55 55 32 32 32 60 60 C1 CI 20 F

System/3 selects next DV (device) and
sequence is repeated.

n
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CONTROL UNIT AND DEVICE ADDRESSING FOR 3270 SYSTEM

Cu Control Unit Polling Address/ Control Unit
\ or Device Polling or Selection Selection
Device Address Address
Number EBCDIC Ascil EBCDIC AsCil |

0 40 20 60 2
1 c1 a1 61 %
2 c2 a2 E2 53
3 c3 43 €3 54
p 4 ca 44 €4 55
5 cs 45 £5 56
6 c6 46 €6 57
7 c7 4 €7 58
8 c8 48 €8 59
9 co 49 £9 5A
10 aA 58 6A c
1 e 2 68 2c
12 ac ac 6C %
13 ) 28 6D 5F
13 4 28 6E 3E
15 aF 2 6F 3F
% 50 2% Fo 30
17 D1 aa F1 31
18 D2 48 F2 32
19 D3 ac F3 33
20 D4 4D F4 34
21 D5 4 F5 35
2 06 aF F6 36
3 D7 50 F7 3
2% 08 51 £8 38
2 D9 52 Fo 39
% 5A 50 7A 3A
27 58 % 78 P<)
28 5C 24 1c 40
29 5D 29 7D 27
30 5E 38 7€ 3D
31 sF 5€ 7F 2
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S/3 COMMUNICATIONS ATTACHMENTS

BSCA-1/BSCA-2 (Binary Synchronous Communications Adapter 1/2)
~ Medium Speed - 600 BPS to 9.6 K BPS
High Speed - above 9.6K BPS to 50.0K BPS
-~ Feature ldentitication

- ASCHI Q2 is P/N 5857632

R2is P/N 5858872
— Auto Call H3 is P/N 5855851
- High Speed B3 is P/N 5857630
— Internal Clock Card in F2

Local Modemless EIA Card in F2
— Multipoint Control

Station H2 is P/N 5855855 and polling used by $/3 to
address tributaries
- Multipoint Tributary H2 is P/N 5857650

Switched Network DTR  H2 is P/N 5857644
Switched Network

CDSTL (World Trade) H2is P/N 5857645
MIN1-12 (1200 BPS Integrated Modem)
— Switched or leased line
— ldentifiable by cards in D4, E4 and F4

i

LCA (Local Communications Adapter)

- Mutually exclusive with BSCA-1

— Uses BSCA-1 instruction set

— Reduced function BSCA-1

— Only supported BSCA-1 features are
- EBCDIC
— Local Modemless EIA
- 2400 BPS

MLTA (Muitiple Line Terminal Adapter) RPQ
— Low speed start/stop
— Speeds of 134.5 BPS to 1200 BPS
— One to eight lines available
— Feature Identification

- Autopoll B/M 5556180 instalfed
~ Under-the-Cover Line
Adapter B3 board installed
— BMT card 2 card in B4F4
— BMT card 3 card in B4K4
- BMT card 4 card in B4F2

BSCC (Binary Synchronous Communications Controller)
Available on Model 15D only

— Mutually exclusive with MLTA

— One or two medium speed lines (600 BPS to 9600 BPS)
— Multipoint control station only

Either line can have one of the following interfaces

- EIA

— EIA Local Modemless

— 38LS (1200 BPS Intergrated Modem)

— DDSA (Dataphone Digital Service Adapter)

16-T.P
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T.P.CABLE CHART
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L

cPU- T Teaie T e
Type | Adapter Type Group | PN
5404 | BSCA 1
High Speed 303 2590807
Med Speed 344 1636476
- Auto Call 345 1636477
Lea None Note 1
ICA (RPQJ
Remote 344
- Local 1 None Note 1
- Local 2 None Note 1
5406 | BSCA 1
High Speed 308 5133612
Med Speed 307 5133611
- Auto Gall 309 5133613
Lca None Note 1
5408 | BSCA 1
High Speed 308 5133612
- Med Speed 307 512611
- Auto Call 309 5133613
ica
- Remote 337 2590800
- Local 1 None Note 1
- Local 2 None Note 1
Integrated 1200
8PS Modem
(Min-12)
Leased Line | 339 2775810
- Switched Line 2775811
5410 | BSCA 1
High Speed 303 2590807
- Med Speed 302 2590800
Auto Call 304 2590802
8SCA 2
- Med Speed 320 2590800
Auto Call L3 2590802
TN None Note 1
Integrated 1200 i
BPS Modem
| Mini12)
| Leased Line | 330 2775810
i |
|- Switched Ling | 331 2175811 |
Note 4

From

Data Set
Data Set
Auto Call
Unit

Note 2

Data Set
Note 2
Note 2

Data Set
Data Set
Auto Call
Uit
Note 2
Data Set
Data Set
Auto Cail
Unit

Data Set
Note 2
Note 2

Leased
Line
Coupler

Data Set
Data Set
Auto Calt
Unit

Data Set
Auto Call
Unit

Note 2

Leased
Line

Coupler

ToBd

A-A3A3A4
A A3A3
A A3AS

AA3AZ

A A3A2,A3
AA3A2.A4
A A3A2AS

B A2A3,A4
BA2A3
B A2AS

B-A2A3,A4
8.A2A3
B-A2A5

AA282A3
A A2A2,A4
A A2A2.A5

B-A2A3.A4
B A2A3
B-A2A5

B-A3A3
B-A3AS

BA2A3

Note 3

Bundy Md 12 MXP
EIA RS232
EIA RS232

Note 3

EIA RS232 i
Note 3 |

i

Burndy Md 12 MXP
EIA RS232, Note 5
EIA RS232, Note 6 i

Note 3

Burndy Md 12 MXP.
EIA RS232.Note 5
EIA RS232 Note 6

EIA RS232
Note 3
Note 3

4 Prong Plug

Burndy Md 12 MXP
EIA RS232 Note 5
EIA RS232; Note 6

EIA RS232. Note 5
EIA RS232;Note 6

Note 3

4 Prong Plug

8 Wires




T.P. CABLE CHART (continued)

cPU Coble | Cable ToBd Cable
Type | Adapter Typs Group | PIN From Socket Termination
5412 BSCA 1
- High Speed 303 2500807 | DataSet | B-A2A3A4 | Burndy Md 12 MXP
- Med Speed 302 2590800 | DataSet | B-A2A3 EIA RS232;Note 5
- Auto Call 304 2500802 | AutoCall | B-A2A5 EIA RS232;Note 6
8SCA 2
- Med Speed 320 2590800 | DataSet | B-A3A3 EIA RS232;Note §
- Auto Call 3 2590802 | AutoCall | B-A3AS EIA RS232; Note 6
IcA
- Remote 320 2590800 B-A3A2A3 | EIA RS232
- Local 1 None | Note1 Note 2 B-A3A2A4 | Note3
- Local 2 None | Note1 Note 2 B-A3JA2A5 | Note3
Integrated 1200
BPS Modem
(Mini-12)
- Leased Line | 330 2775810 | Leased 4Prong Plug
Line
- Switched Line | 331 2775811 | Coupler 8 Wires
- Note 4
5415 | BSCA 1
- High Speed | 303 2590807 | DataSet | B-A2A3A4 | Burndy Md 12 MXP
- Med Speed 302 2590800 | DataSet | B-A2A3 EIA RS232;Note 5
- Auto Call 304 2590802 | AutoCall | B-A2AS EIA RS232;Note 6
Unit
8SCA 2
- Med Speed 320 2590800 | DataSet | B-A3A3 EIA RS232;Note §
- Auto Call 321 2590802 | AutoCall | B-A3AS EIA RS232; Note 6
Unit
Lca None | Note1 Note 2 8-A2A3 Note 3
Integrated 1200 i
BPS Modem |
(Mini-12) :
- Leased Line | 330 2775810 | Leased 4 Prong Plug
Line
- Switched Line | 331 2775811 | Coupler B Wires
- Note 4
85CC
- EIA
Line 1/Line 2 | 347 4835381 | DataSet | BB4V2V3 | EIA RS232;Note5
- EIA Local
Line 1/Line 2 Note 1 Note 2 Tailgate Note 3
- 38LS
Line 1/Line 2 349 2775810 Leased Tailgate 4 Prong Plug
Domestic Line
Line 1/Line 2 | 3560 5134325 | Leased Tailgate 4 Prong Plug
World Trade Line
8SCC
- DDSA
Line 1/Line 2 | 348 4835289 | Channel 884V2,V3 | Compatible with
Service AT&T Channe!
Unit Service Unit (CSUI
(csuy
NOTES:
1. Cabe supplied by attaching BSC device.
2. Attaching BSC device.
3. System/3 internal cable terminates at tailgate with EIA RS232 connector.
4. Integrated 1200 BPS Modem (Mini-12) can be installed on BSCA 1 and/or BSCA 2
5. P/N 5133611, P/N 2590800 and P/N 4835381 are functionally the same for domestic use.
6. P/N 5133613 and P/N 2590802 are functionally the same.
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EBCDIC AND ASCII TABLE

CHARACTER EBCDIC | ASClI WARACTER EBCDIC | ASCH |
A c2 4 u E4 55
B c2 42 Vv ES 56
C C3 43 w E6 57
D c4 44 X E7 58
E Ccs5 45 Y E8 59
F Cé 46 z E9 5A
G c7 47
H cs 48
| Cc9 49
J D1 4A
K D2 48 a FO 30
L D3 4ac 1 F1 kil
M D4 4D 2 F2 32
N D5 4E 3 F3 33
o} D6 4F 4 F4 34
P D7 50 5 Fb 35
Q D8 51 6 F6 36
R D9 52 7 F7 37
S E2 53 8 F8 38
T E3 54 9 F9 39
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CCP ON-LINE TERMINAL TESTS

The procedures for imtiating CCP ON-LINE TERMINAL TESTS may also be found in
the System/3 CCP Terminal Operator’s Guide. Your customer will have this book and
the System Operator’s Guide referenced in the above paragraph

Online tests

What to do in
case of errors

3270 test

The onhine terminal test 1s a method of checking the proper operation
of a terminal. If your installation allows online testing you can request
a test, whenever you are allowed to send data. The system operator can
also request an online test on your terminal unless it 1s a 3270 or 3735,
When the system operator requests an online test, the data s written at
your terminal

1t you determine that yowr terminal is not operating properly, notify
the system operator by using the message command or, contact the data
processing personnel by telephone and inform them of the difficulty

TEST FOR 3270

You can perform a test on your 3270 terminal at any time. Perform
the following steps to initiate a test

1 Press CLEAR and immediately press RESET to clear the screen
The cursor should be at position 1 and the screen should be blank
It the A11 CLEAR message appears, repeat CLEAR RESET until
the screen 1s blank

2 Type in a message in this format:

xxyynaddress
2] 4]

B A cumber from 23 to 34 specifying the desired test (See
Test Types in this chapter }

A number from 01 to 99 specifying the number of times
the test 15 to be written. The test can be sent 1o a printer
only once. It is normally sufficient to send the test to a
display station only once. However, you may wish to send
the test more than once, for example, in cases where an
error occurs intermittently

B the number four indicating the length of the address

BB The address of your terminal. The address is a sequence of
four alphameric characters that specify the control unit and
a device to which the test s to be sent. Alphabetic char
acters must be uppercase. Your installation must tell you
the address of your 3270. 1f the address you specify 1s not
the correct address of your terminal, unpredictable results
may occur to other terminals on the system

TP -21




Test types

Test 23

Test 24

22-T.P.

3. Press TEST REQUEST

4. When the test is complete, follow it with input to CCP, such as a
message command or CLEAR key action, to ensure proper com
pletion of the test and resumption of normal processing

When the online tests are complete, you and the system operator have a
list of the test results. Record your test results

An example of a test request is: 26014 - AA

25 = Test number
01 = Number of times test is to be sent
4 = Length of control unit/device address
- = Control unit address
AA = Device address

Notes:

To resume communication with an application program you must
press CLEAR, wait for message A11 CLEAR to appear, and then
press the ENTER key. The application program is informed that
you cleared the screen. If your terminal is in command mode at
the time you enter online test, you can resume commands when
A11 CLEAR appears

~

If the system does not recognize your online test request and your
terminal is in command mode, CCP returns an error message. |f
you are in communication with an application program when you
make an unrecognized test request, the program should treat the
test request as invalid data. {The program does not treat the test
request as invalid data, however, if it is not designed to do so.}

Test Types
The abbreviations of the orders tested on the 3270 are

EM End of message

Ic Insert cursor

NL New line

SBA Set buffer address

SF Start field

WCC  Write control character

Test Title and Description

23 3270 Basic EBCDIC Test Message
This test checks all alphameric characters at a display station
or printer. It also checks the use of the WCC to sound the
alarm and allows attribute fieid specifications to be checked
at a display station. It prints 40 characters pes line

24 3270 Model 1 Align EBCDIC Test Pattern
This test checks position alignment for the 480-character dis
play station. It also checks the WCC to sound the alarm and
it prints 40 characters per line.




Test Types

Test 25

Test 26

Test 27

Test 28

Tests 29-34

Test

25

26

27

28

29

34

Note:
Your terminal is either EBCDIC or ASCII, not both, and you can find
out which from your data processing personnel

Title and Description

3270 Model 1 Align EBCDIC Test Pattern

This test checks position alignment for the 1920-character dis
play station. It also checks the WCC to sound the alarm and 1t
prints 80 characters per hine

3270 Orders EBCDIC Test Message

This test checks 3270 orders, the WCC to sound the alarm, and
uses display and tensified brightness. It prints 64 characters
per line

3270 EBCDIC Universal Character Set Test Pattern

This test uses the erase/write command, displaying the universal
character set in EBCDIC. It checks the WCC to start the
printer, sounds the alarm (on a display), and prints 132 char
acters per line. NL and EM are used on a printer. SF, NL, and
EM are used on a display

3270 NL/EM EBCDIC Test Pattern

This test 1s mainly intended to test EM and NL on the printer.
The WCC is checked to start the printer and sound the alarm
on adisplay. It prints 132 characters per fine

3270 ASCH Test Pattern
These tests correspond to tests 23 - 28 except that transmission
15 in ASCH
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COMMONLY USED PARTS INDEX

1403 —
1403
1403~

3340
3344
5203
5213
5406
5410
6422
5424

5444 .

All oo
Model 2 .
Model N1

5445 .
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1403
PART NO. DESCRIPTION

473990 Belt Main Drive

474217 Belt Tractor

197894 Brush Carriage Read
451529 Cleaner, Type Chain
322779 Fuse FNA 1/10

492658 Fuse, Hammer Dr.
252592 Fuse FNM 1 1/4

322784 Fuse FNA 2

334826 Fuse FNA 3

107666 Fuse FNM 5

369675 Lamp 261 E1 P/C

719293 Lamp Intlk. Panel
477567 Oil Hydraulic Gal

638026 Oil Hydraulic-Pint
856744 Paper Guide LT Tractor
856743 Paper Guide RT Tractor
473813 Ribbon Shield

889524 Sealant Ribbon Shield
528324 Switch End of Forms
474653 Switch Forms Check
475415 Thermistor

856481 Wrench Hammer Unit Box
474180 Contact Recep Gold
214442 Contact Recep Silver
145729 Contact Cable Head Silver
479753 Contact Cable Head Gold
474004 Hydraulic Unit

2414871 Lamp-Oper Panel N1

719293 Lamp Oper Panel-Mod 1-7
477567 Oil-Hydral-Gal

638026 Oil-Hydral-Pint

1797703 Oil-Train N1

460052 Oil #6 -Chain Mod 1-7
428470 Pre Punched Carr Tape
2532227 Reed Sw-Hammer on 5421
474267 Ribbon Brake Lower
474173 Ribbon Brake Upper

847032 Roller-Ribbon Correct
836892 SP/SK Arm Stop
444271 SP/SK Armature
444269 SP/SK Arm Pivot
853561 Stacker Roll N1
528324 Switch-EOF

474653 Switch-Form Jam

441162 Switch-6/8, Brush, T Casting
474080 Timing Drum Mod 1-7

473848 Transducer-Mod 1-7

856153 Transducer N1

856138 Timing Drum N1

856582 Train Oil Pump

475955 Torsion Bar Left

475956 Torsion Bar Right

804714 Valve Stem
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1403 Model 2

PART NO.

524312
474805
804642

369675
475857
475856
475639

836885
836886
847032

889584

1403 Model N1
PART NO.

838348
856138
518409
254628
107663
2414871
856094
856381
856571
829728

3340
PART NO.

745584
745586
2414970

3344

PART NO.
.2758811

DESCRIPTION

Filter Hammer Blower
Hammer Print

Hammer Print-Plastic Insert
Lamp #261 Aux. Ribbon Drive
Magnet Print Lower

Magnet Print Upper

Pivit Tractor Door

Residual

Residual

Roller Ribbon Correct

Wire UCS Chain Drive

DESCRIPTION

Belt Cover Raise
Emitter Gear

Filter Main Blower
Fuse FNM 3/10
Fuse FNM 2 1/2
Lamp 755 OP Panel
Magnet Print

Oil Print Train
Residual

Switch Cover Inlk.

DESCRIPTION
Air Switch-New Style

Tubing Air SW 40 In
New Bulb

DESCRIPTION

HDA
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5203
PART NO.

4688386
4254745

804618
4253423
2153723
4253455
1176668
2639101
4035556
4253763

740660
2391204
2391023

856094
2639126
4253798
4687940
4687954
4254862
4254282
4688454
4254720
4254277
4254269
4254275
4254434
4254283
4688002
4688466
4253864
4254482
4254678
4254483
4254682
4253856
4254538
4254435
2391023
2391204

398298
1797703
4688348
4253274
4254885

749332

4 — PARTS

DESCRIPTION

Belt, Chain Drive Mod 1£2
Belt, Chain Drive Mod 3
Emitter, Carriage & UCS
Emitter, Chain

Filter, P¢B

Filter, Hammer Unit Blower
Fuse, Chain Mod 182

Fuse, Chain Mod 3

Glass, Top Cover

Glass, Holder Clip (14)
Lamp, Incrementor

Lamp, Interlock

Lamp, Ready 4.5V

Mag. Asm, Hammer Mod 1€2
Mag. Asm, Hammer Mod 3
Press. Roll Asm-Forms
Push Rod Asm-Hammer
Residual Hammer-Mag.
Sprint, Incrementor-CLU
Spring, Carriage-CLU
Switch, Hammer Bar Right
Brass Disk Notched-Carr
Carr Arbor .
Carriage Clutch Asm

Carr Clutch Shaft

Carriage Mag Asm

Carr Clutch Sleeve

Detent Spring Incr/Carr
Drum-Emitter Mod 1&2
Drum-Emitter Mod 3

Incr CAM 100 LPM Red Dot
Incr CAM 100 LPM 2 Dot
Incr CAM 200 LPM Red Dot
Incr CAM 200 LPM 2 Dot
Incr CAM 300 LPM
Incrementor Hub

Increment Mag Asm
Lamp-Check Ind
Lamp-Ready

Oil-Chain Mod 1€2
Oil-Train Mod 3

Ribbon Correction Asm
Rib Shield 132 Pos Mod 162
Rib Shield 132 Pos Mod 3
Solar Cell




5213
PART NO.

°
2525700
.2“95630
2526595
2526991
2526527
854610

2526815

2629770
. 2528858
2495539
2495540
2632658
2629759
2525700

1804867
2645458
2495570

5406
PART NO.

5128844
5133528
5133527
5129089
5232826
5372183
5372182
2122160

586305
2391121

DESCRIPTION

Head Asm, Print Stage 1
Head Asm, Print Stage 2
Magnet ¢ Hammer Asm
Ribbon Drive Asm Stage 1
Roller-Ribbon Drag CLU Asm
Transducer, Print ¢ Fdbk
Carr Contact Asm

Carr Clutch Spring

Cover Stayarm-Left Hd
Margin Sw Left

Margin Sw Right-Mod 2
Margin Sw Right-Mod 3
Oil-Print Head

Print Head-Old

Print Head New
Conversion Kit Old to New
Timing Disk-Stepper Motor

DESCRIPTION

Filter, A Gate

Filter, B Gate

Filter, Power Supply
Filter, File Enclosure
Filter, Old Bulk Supply
Lamp-Clear, CE Panel
Lamp-Amber, CE Panel
Lamp, Console

Lamp, Thermal

Lamp, 4.5V

PARTS — 6




5410
PART NO.

5357013
2590223
2590287
2391062
2391023
2391023

454612

812526
2391121

453559
5232826
5554646
5373660

827842
2391204
2391023

5372183
2391062
2391121
300793
452528
452527
812526
2590891
2590891

5422
PART NO.

7367443

\

6 - PARTS

DESCRIPTION

Filter

Filter Gate A

Filter Regulator

Lamp Display

Lamp Processor Check

Lamp Ready Primary and Secondary

Lamp Stick

Lamp Stick Ind Panel

Lamp Stop Prg Load

Handbook Binder

Filter Old Bulk Supply

Filter 5415 B Gate

Housing Sys Reset SW

Housing Start SW

Lamp-Disk Ready

Lamp-BSCA, 1/0 Att, Proc.
Proc Ck, Roller, Open

Lamp-1/0 Ck, Addr Comp

Lamp-Mach Cycle, Clock

Lamp-Stop, Interrupt

Mode Sel Knob

MST Wire Stripper

MST Wire Wrap

Stick Light Board

Switch Sys Reset

Switch-Start

DESCRIPTION

Filter




5424
PART NO.

364156
433466
2591096

2591097
2592284
2591358
2590994

2590967
2261616
2592787

2391023
2392072
2391653
2591806
2592677
2593165
2593166
2593167
2593154
2592354
2591405
2592677
2592503

613725

433466

364156
2591065
2591394
2592209
2593899

2103010
2592284
2593370

593170
592787
2594888

2592555
2592440
2591690
2591405
2592529
2591117

593073
2592479
2593165
2592113

DESCRIPTION

Belt, Hopper Drive

Belt, Hopper Inject and CB

Belt, Hopper Input Mod 1

Belt, Hopper Input Mod 2

Card Weight

Filter, File Flat

Filter, File Round

Flexible Cable Retainer Asm.

Flexible Cable Retainer Clips

Fuse, Print Hammer

Lamp, Npro Feed Stops

Lamp, Stop Ready

Lamp, Read

Magnet Asm, Print

Ribbon Drive Roll Shaft

Skew Roller Module-Pre Read

Skew Roller Module-Sec Wait

Skew Roller Module-Pri Wait

Skew Roller Module-Post Punch

Skew Roller Module-Cor. Sta.

Sector, Inject

Stacker Tray Asm

Spring, Throat Knife

Bearing-Rd Ed Roll Shaft

Belt Hopper CB ¢ Inj Sect

Belt-Pri & Sec

Belt-Pch Eject

Belt-Pch Eject 1/4 wide

Belt-Stacker

CB Coil-Kick, Inj, Home, Fire
Hopper

Capacitor Corner Kicker

Cart WT with Posts

Card WT w/o Posts

Corner Stat Inject Roll

Fuse-Print Mag

Hopper Asm

Hopper Cam Follower

Hopper Feed Roll

Incrementor Asm

Inject Sector

Inject Sector Asm

Motor Start SW-Large Sink

Motor Start SW-Triac

Picker Knife

Pre Read Module

Print Clutch Spring

PARTS — 7



5424 (cont.)

2591806 Print Mag

2591640 Punch Ck Asm

2591730 Punch Eject Asm
2591665 Punch Press Roll
2590967 Rattlesnake

2592819 Read Feed Roll Shaft
2592807 Read Press Roll Right Up
2592806 Read Press Roll Left Up
2592825 Read Station

2591155 Resistor Corner Kicker
2592677 Ribbon Roll

2590957 Shock-Frict/Stepp Front
2592735 Shock-Stepper Rear
2592219 Stacker Tray

829728 Switch-Disk Door
2592503 Throat Spring
2418518 Wrench-Hopper Roll Adj

8 - PARTS



S48y
PART NO.

1 2537371
2537371
2600599

2536376
2536285
2270032
2536358
2597938
2597939
3344
6324
2250961
2250963
2538047
369675
5144418
5144418
2538037
2426288
681123
682902
2598021
5831904
2538111
5144617
5144472
5831851
5831627
5297939
338165
5393558
5144418
2590967
2538036
228093
537382
2537391

DESCRIPTION

Belt, Drive

Belt, Drive (Friction)

Belt, Drive (Step)

Brush (1)

Brush (4) and Holder Asm
Bumper-Rubber

Disk, Drive (Friction)

Disk, Fixed Replacement Kit
Filter/File, Additional See 5424
Fuse 2 Amp (Low Speed Dr.)
Fuse 3 Amp (High Speed Dr.)
Head Rd/Wr Downward Facing
Head Rd/Wr Upward Facing
Lamp, Encoder Disk

Lamp, All Except Encoder Disk
Motor, Drive 208 Volts

Motor, Drive 230 Volts

Motor Asm, Disk Stepper
Switch Micro, Button

Switch, Micro Head Load
Switch Micro, Roller

Tyre (Friction)

Washer (For Drive Disk)
Actuator Asm-Stepper
Bearing-Lead Screw

Brush Unit Asm

Detent Pawl

Disk Pack Sliding Knob
Filter-Absolute

Fuse-3.0A Lag High Speed
Fuse-3.2A Lag High Speed
Motor-208/230V

Rattlesnake

Stepper Motor Asm-Complet
Switch-Brush Unit

Voice Coil Asm

Voice Coil-Coil Only

PARTS — 9




5445
PART NO. DESCRIPTION

2285316 Belt Drive 60HZ
2267731 Brush Cleaning Cycle
2200106 Brush Head
3285318 Diaphram Detent
2218105 Filter 2316 Pack BTM
5357013 Filter B Cate
2250816 Filter Drawer lLarge
2218349 Filter Drawer Small
2218348 Filter Main Absolute
2128556 Filter Power Supply
2184104 Filter SLT Main Gate
5374369 Filter TROS SLT Gate
111256 Fuse AGC 1 1/2

6324 Fuse AGC 3

111257 Fuse AGC 4

107667 Fuse FNM 6 1/4
107668 Fuse FNM 8

596676 Fuse 15 Amp

5353883 Lamp Amber CE Panel
5353889 Lamp Clear CE Panel
5362163 Lamp Drive Ready
5440629 Lamp Green CE Panel
5353890 Lamp Red CE Panel
2250960 R/W Head A-Down
2250962 R/W Head A-Up

2250961 R/W Head B-Down
2250963 R/W Head B-Up
2271010 Actuator Unit
2218005 Carriage Asm
2180511 Detent

2285318 Detent Diaphram
2285316 Drive Belt

2218348 Filter Absolute
2250816 Filter Front Door
2250844 Head Load Armature
2218034 Head Load Cam
2267770 Head Load Cam Follower

2154212 Head Load Cam Foll Spring
2244898 Head Load Mag Asm

5362163 Lamp Front Panel
2164584 Oil-Hydraulic
2261617 Rattlesnake (Cable Ret.)

2218674 Spindle Asm
2154329 Spring-Head Retract
355343 Switch-Head Retract
2162551 Switch-Brush
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5471
PART NO.

5173811
1175579
1128380
1175579
1148714

338165
2391121
1148022
1460074
1452391
1148080
1148265
1148895
1166551
1147374
1147371
1173132
1167998

DESCRIPTION

Belt-Motor

Cord-Tab

Cord-Carrier Return
Cord-Tab

Fluid Clutch

Fuse

Lamp

Motor-1/35 HP
Motor-1/20 HP

Reed Switch-Trans Blk Asm
Reed-EOF, Margin, Tab
Reed Switch-Index
Reed-Prt Feedback
Spring-Cycle Clutch
Tape-Rotate

Tape-Tilt

Tape-Velocity

Type Ball

PARTS — 11
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5415 CCED OPERATING PROCEDURES
Customer Set Up
0 10K available m partition being prepared for CCED

execution. 14K s required when executing 2560
dragnostics or ERAP on systems with tape attached

o Assign console as reader to the partition being prepared
for diagnostics

0 Stop spool i the partition being prepared for diagnostics
o Device to be tested must be avaifable
o Stop spooled reader, writer o1 punch 1f assigned to

device to be tested

o Partition prepared for CCED execution at EJ
o I possible, use the 1403 as logging device
PF KEYS

PF10 To enter a command

PF12 To respond 1o a message

Running Procedure
o Start partition

- Depress PF 12 key, then move cursor to the CCED
partition message hne. (This message line should
imtiatly be at EJ halt.)

Depress ENTER key

o Display History
111403 15 not available as the diagnostic log device,
the diagnostic information will be avaifable in the
system history area and can be seen by using the

D H (Display History) command

Example

Depress PF10 key
Enter DH
Depress ENTER key

When history 1s displayed, a ‘B10” appears in the
upper left corner of the screen. 1f this “B10" is
altered to an 'F10’, the screen will scroll forward
for 10 lines instead of backward. 1ta'C"is
entered, the Display History function is cancelled
The number of hines to scroll can be altered by
changing the ‘10" to any number between ‘01--10"

2 - PROG



o Log

- I1f 1403 is available as the log device, enter the following
ocL

// LOG 1403, NOEJECT
Depress ERASE EOF key
Depress ENTER key

o Loading CCED - Enter following OCL

/I HALT

// LOG 1403, NOEJECT (Optional — used if logging
to 1403)

// LOAD $CEOLD,uu — where uu is the unit that
contains $CEOLD. (F1, F2, R1, or R2)

Depress ERASE EOF key

Depress ENTER key

// RUN

Depress ERASE EOF key

Depress ENTER key

o Responding to CCED Messages

When responding to the console prompting messages,
the PF12 key must precede the keyboard entry for
the three character program 1D or the three digit
routine number. After keyboard entry is made,

the ENTER key is depressed.

Example: Depress PF12 key

E12 (entered via keyboard to load printer
diagnostic)

Depress ENTER key

Depress PF12 key

00C (entered via keyboard to load ripple
print routine of diagnostic E12)

Depress ENTER key

o Terminate CCED - Enter the following

EE - to terminate the device test
EJ — to terminate CCED

o Loading ERAP
If only the disk ERAP printout is desired,
substitute SCEFF7 for SCEOLD in the load

statement

NOTE: SCEFF7 or FF7, on completion, will always go
to EJ

PROG. -3



5412 CCED OPERATING PROCEDURES

Customer Set Up
Minimum of 8K avaitable in P1

- EJ Halt displayed in P1
Device to be tested must not be assigned to a
customet’s program or program level

Running Procedure
Set Dual Program Select Switch to Program 1
P-KB
Depress the INTERRUPT key
- When the 5471 PROCEED light comes on, enter the
following OCL statements
//NAME JOB SPOOL NO
//LOAD $CEOLD,XX
//RUN

NOTE 1 If only the disk ERAP printout is desired,
substitute SCEFF7 for SCEOLD in the ioad
statement

NOTE 2. XX s the simulation area on the 3340 which
contains the C.E. diagnostic programs
XX = F1,R1,F2 or R2

All C.C.E.D. halts are indicated by ‘cE" in the P1 stick
lights accompanied by a printed Halt 1D and/or a message
on the 5471, (See Diagnostic User’s Guide MDM Vol. 1A
tor Halt 1D references.) For all other stick light halts,
refer to the customers’ halt guide

To Respond To the 'cE’ Hait
- Depress P1 HALT RESET

Enter the desired response to the prompting message
- Depress the END key

To Terminate, Enter The Following
EE - To terminate the device test
EJ - To terminate C.C.ED
Depress the END key
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PROGRAM CHECK INFORMATION

Lngin
Displ Label bytes Description
X'0100° PCSTAT 0 Program check information start
X'0100° PCADRG 2 Program check address register
X'0102' PCSTRG 2 Program check status register
Byte 1
X'80" - Greater than 256K
X'40" = reserved
X'20" - Interrupt level 1D (4 bit)
X10" = Interrupt level 1D (2 bit)
X'08" = Interrupt level 1D (1 bit)
X'04" = Any interrupt level
X'02" - Greater than 64K
X'01" = Greater than 128K
Byte 2
X'80" = Storage violation
X'40" = Invalid Q-byte
X'20" = Invalid Op code
X'10" = Invahd address
X'08' = Privileged operation
X'07" = reserved
X'0104" PCIAL 2 Interrupt level IAR
X'0106’ PCPMR 2 Interrupt level PMR
X'0108’ PCPSR 2 PSR
X'010A" PCXR2 2 XR2
X'o10c’ PCXR1 2 XR1
X'010E PCTCB 2 Address of associated TCB (if known)

3741 1.P.L. SIMULATION PROGRAM

This program will simulate IPL from the 3741 on 5412/5415 SYSTEMS where the 3741
1s not the ALTERNATE LOAD DEVICE

Manually insert the following 29 byte bootstrap in storage starting at Address 0100

ADDRESS DATA

0100 €2 02 0100 LOAD INDEX REG = 0100
0104 B1 41 1B LOAD FUNCT. REG. = 4000
0107 B1 42 1C LOAD REC. LENGTH = 128
010A F3 43 08 FORCE RESPONSE

010D B1 44 19 LOAD DATA ADDR. = 0000
0110 F3 41 00 READ ONE SECTOR

0113 E1 42 13 LOOP ON BUSY

0116 CO 87 0000 GO EXECUTE 1ST SECTOR
011A 40 00

011C 7F

PROG. -5
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LOCAL STORAGE REGISTER (LSR) DISPLAY PROCEDURE

This display procedure allows the user 10 display the contents of
any local storage register without destroying the contents of that

register

1 Depress SYSTEM RESET
2 Set mode selector switch to ALTER STORAGE
3 Enter the following into storage

FO 5D 6F

30 00 0008

34 01 0013

0oC 00 0001 0013
FO 00 00

co 87 0000

4 Set mode selector switch to ALTER SAR and enter 0003

5 Set mode sefector switch to PROCESS

6 Set console address/data switches as follows
a The two leftmost switches to 34 (1o store a register )
or 30 (to sense a register)
b. The two rightmost switches 1o the register to be
displayed (see following chart)

7 Press console START . A halt condition 1s displayed on the
cansole hghts. Ignore the halt. The Q code of this hait is the
high-order byte of the register being displayed. (This s
displayed by the lights on roller 3.)

8. Press console START again  Another halt condition occurs
The Q code of this halt is the low-order byte of the register
being displayed. (This is displayed by the lights on roller 3.)

9 Set the rightmost console address/data switches to the next
register to be displayed
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LSR DISPLAY PROCEDURE (Continued)

e Switch Settings

Sw 3,4 CPU LSR
01 XR1
02 XR2
04 PSR
08 ARR {current ARR on 5415)
10 IAR {current AR on 5415)
20 P11AR (PGM Lvl IAR on 5415)
40 P2-fAR (PGM Lvl ARR on 5415}
80 IAR -0
co IAR -1
A0 IAR 2
90 IAR -3
88 IAR - 4
84 IAR -5 (5415 only)
82 IAR - 6 (5415 only)
81 IAR - 7 (5415 only)
I/0LSR  Sw3.4
129 DRAR FO
1403 LPIAR E4
LPDAR E6
1442 MPTAR 54
2222 LLAR EO
PDAR E4
PCAR E6
2265 CRTAR 90
2501 CRAR 3C
2560 MPTAR Fa
MRDAR F5
MPCAR F6
3277 CRTAR 1B
3411/3410 MTDAR 64
5203 LPIAR E4
LPDAR E6
5213 LLAR E0
PDAR E4
PCAR E6
5424 MPTAR F4
MRDAR F5
MPCAR F6
5444 DFDR Ad
DFCR A6
5448/5445/3340 DDDR ca
DDCR Cc6
5496 DRAR FO
BSCA-1 BSCAR-1 84
BSCA-2 BSCAR-2 8C
sioc SIAR 34
3741 DSAR 44
BSCC CAR 24 (Line 1 or 2 must be selected first)
MLTA SAB 28
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ERROR LOG AND STATISTICAL DATA RECORDING 5406

The BASIC program system accumulates two types of error recording. All 1/0 device

errors are recorded in an area called OBR (outboard recording). Various counts of temp
orary errors {ones subsequently overcome by retry) and other statistical data are re

corded in an area called SDR (statistical data recording). OBR 1/O errors cause the Q. R,
sense bytes and other data to be recorded in the OBR table located on sectors 7 and 8 of the
fixed disk on drive 1. The most current OBR entry is found by using the first two bytes of
sector 7 as displacement from the beginning of sector 7

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

The OBR and SDR data are retrieved from the disk and printed on the printer by the CE
utility program ERAP.

The ERAP ID is FF7 and is called in via DCP.

FE UTILITY PROGRAM FOR BASIC

OPERATING INSTRUCTIONS

Manually record the AR and ARR.

2. Press System Reset and then System Start. (Message Printed CD, DD, VM, CP, DP, DC,
DW,H, R, T.. )
3. Type the letter (s) representing the desired function and press the carriage return key
The functions available are
cD Core Dump
DD - Disk Dump
VM - Virtual Memory Dump
CP - Core Patch
DP - Disk Patch
DC - Disk Compare
bw Disk Write
H - Halt
R - Return to Operating System
T - Trace
4, The system will request additional information such as core addresses, disk addresses or

line numbers. Incorrect entries will cause the system to make a second request. The
carriage return must be pressed following each entry. Use the Disk Address conversion
chart to find the addresses for disk sectors.

When the Utility functions are complete press “R*" to return to normal operation.

L

MAIN STORAGE DUMP PROCEDURE (COMMERCIAL)

Set address/data switches to ‘CEFE’

Press system reset.

Press start. A halt ‘D’ results

Set rightmost address/data switch to ‘0"

Press start. A halt ‘D1’ results.

Set the two leftmost address/data switches to the ‘start of dump address’. Set the two
rightmost address/data switches to the end of dump address.

omswn =

Note:  Only the two high-order hexadecimal digits of the storage address are used for
dump addresses. The two low-order hexadecimal digits are not required.
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FE UTILITY PROGRAM FOR BASIC (continued)

MAIN STORAGE DUMP PROCEDURE (COMMERCIAL) (continued)

7. Press start. If a halt ‘D4’ results, press start once more

After the specitied area of main storage has been dumped, a halt ‘D’ (step 3 previous) is
displayed. At this point, another request for a rnain storage or disk storage dump can be
made.

Note If the address/data switches are set to anything other than ‘CEFE’ when system
reset and start are pressed, only the first 400 bytes of main storage are dumped
followed by a halt 'D5'.

To initiate any other action, an IPL must be performed

DISK STORAGE DUMP PROCEDURE (COMMERCIAL)

Set address/data switches to ‘CEFE’

Press system reset.

Press start. A halt ‘D’ results

Set the rightmost address/data switch to 2°

Press start. A halt ‘D2’ results.

Enter the starting disk address into the address/data switches. Use the ‘CCSS’ format
shown in the table

. Press start. A halt ‘D3’ results.

Enter the ending disk address into the address/data switches.

Press start. The sectors specified will be dumped. At completion, a halt ‘D2’ (step 5 above)
will occur. At this point, only additional disk dumps can be initiated or an IPL performed.

o0 s wN —

© ®~

Note: When multiple main storage and disk dumps are required, it is advisable to take all
main storage dumps before doing the disk dumps
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FE UTILITY PROGRAM FOR BASIC (continued)

The following address/data switch settings are used to indicate the specified area on disk that

is to be displayed

SWITCH

The two leftmost
address/data switches

The twa rightmost

address/data switches

SETTING

00-C8

See the

following

table

MEANING

Selected cylinder number on the specified disk (CC)

Sector number (beginning of end) on the specified

disk that 1s to be displayed (SS)

Settings for the Specified Disk Settings for the Specified Disk
R1 F1 R2 F2 R1 F1 R2 F2

Sector Sector
0 (00 01 02 03 24 {80 81 82 83
1 04 05 06 07 25 |84 85 86 87
2 08 09 OA 08B 26 {88 89 B8A 8B
3 foc 0D OE OF 27 |8C 8D BE 8F
4 10 11 12 13 28 [90 91 92 93
5 14 15 16 17 29 |94 95 96 97
6 18 19 1A 1B 3 |98 99 9A 98B
7 1C 1D 1E IF 31 [9C 9D 9E O9F
8 20 21 22 23 32 A0 A1 A2 A3
9 24 25 26 27 33 |A4 A5 A6 A7
10 28 29 2A 2B 34 | A8 A9 AA AB
11 2C 2D 2E 2F 35 |AC AD AE AF
12 30 31 32 33 3 |BO B1 B2 B3
13 {34 35 36 37 37 |B4 B5 B6 B7
14 38 39 3A 3B 38 |B8 B9 BA BB
16 3¢ 30 3E 3F 39 |BC BD BE BF
16 140 41 42 43 40 [CO €1 C2 cC3
17 44 45 46 47 41 |C4 C5 C6 C7
18 |48 49 4A 4B 42 |C8 C9 CA CB
19 |4C 4D 4E 4F 43 |CC CD CE CF
20 |50 51 52 583 44 DO D1 D2 D3
21 54 55 56 57 45 |D4 D5 D6 D7
22 58 59 5A 5B 46 |D8 D9 DA DB
23 |s5C 5D 5E 5F 47 {DC DD DE DF
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PTF INSTALLATION

BASIC

IPL the system and enter the date.

2. Type ‘PTF’ when system is ready.
3. Enter PTF just as it appears in the RETAIN message. (Sample below)
HDR BS001 2A44 R1
PTF #DPRIN 009BBA
DATA B9F4 OBFD 6E
END 6B4C

»

Type “ASSIGN-WORKAREA" to update the programs in the workarea

5. Verify that the problem has been corrected.
COMMERCIAL
1. IPL the system and enter the date
2. When ““READY" is printed enter LOAD.
3. Follow the sample to enter the PTF data. The underlined portions have to be entered by
the operator, the rest is printed by the system.
SAMPLE ONLY
R R R R R
010 LOAD NAME- $SGPTF
on UNIT R1

020 DATE (11/1/70)
030 SWITCH (00000000)
040 FILE NAME-

MODIFY
RUN
ENTER CONTROL STATEMENT
HDR__ $$R001, 30B8, R1
HDR  $$R001, 3DB8, R1

ENTER CONTROL STATEMENT

PTF 0$$RBIP, 01, E1FE
PTF 0$$RBIP, 01, E1FE

ENTER CONTROL STATEMENT

DATA FBB4, 04DE, E8C4, C1C5, D9
DATA FBB4, 04DE, E8C4, C1C5, D9

ENTER CONTROL STATEMENT

END  ADOC
END  ADOC

ENTER CONTROL STATEMENT
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CONDITION REGISTER RESULTS

Bits 2 3 4 5 6 7
Binary 2 1 8 4 2 .
Value
Over Result Result Result
Decimal flow 15 15 s
Anth Positive Negatwve | Zero
Compare Opt Op1 Op?
Logical > -
0Op2 Op2 0p2
Sub Logical B>A B <A A=B
Add Over Carry No Carry| Result
Logical flow and and is
and not not Zero
Add Zero zero
Register Result Result
Edit Positive | Negative | Source
is ,
Zero
Test Test
Bits False
Branch or Test Over-
Jump on False flow
Condition* Reset Reset
if it
Tested Tested
Condition Binary False Decimal | High Low Equal
Over Over or or or
flow flow | positive | Negative | Zero

Branch on Condition
Q Bit 0 = 0 Absence of Condition
Q Bit 0 = 1 Presence of Condition
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DETERMINING WHICH DUMP TO USE

Determining which dump program to use depends on why the dump 1s needed

The

following charts give the functions of and when to use each dump program

Main Storage Dumps

Dump Functions
ceFe'” Dumps all of main
storage and transient
diea, Or Mam storage
within fimits or
BSCC storage
Also, dumps all of
mam storage and
transient area and
BSCC storage to a
disk file. (See note.)
Stand Same as CEFE (up to
Alone ' 64K) 1o the printer
occ? Dumps partition Pn
DuUmMP from 0000 to end of
Pn,m partition, then cancels
job. (m = cancel
option 2 or 3)
(See note.)
occ™* Dumps all of maim
DUMP storage except
SYSTEM transient area to
the printer. Also,
dumps all of main
storage to a disk
file. (See note.)
Select D Dumps partition assoct
Option to ated with message, file
Messages 2 share area, and transient
area, if required, then
effects 3 option
(See note )
Note.

When to Use

When gathering
APAR materials for
system problems

When CEFE fails.

When canceling
execution of a job
with a dump of
the partition and
system problems
not suspected.

When dumps of
both partitions are
required, transient
area is not needed,
and continued
execution is desired.

To dump partition at
a particular message.
Only works 1f mes
sage was issued by
partition 1,2, or 3
and a D option was
allowed

How to Use’

See CEFE Dump
Procedures in
this section

See Stand-alone
Dump Program
in this section

Operator’s
Guide.

Operator’s
Guide

Operator’s Guide
and Message
Manual

Also dumps saved transient area if owned by ABTERMED task

In addition, SWA, and SHA are placed in the dump disk file

YIPL is necessary after this dump. The output cannot be spooled

2IPL is not necessary after this dump. The output can be spooled.

The logic of these dumps {except for SVAID) 1s documented in the /BM System /3
Model 15 Supervisor and 10S Logic Manual, SY21-0033. The logic of SVAID is
documented in the /BM System/3 System Services Program Logic Manual, SY 21-0036

*0Output cannot be spooled

“See Dump to Disk for more information
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Main Storage Dumps (Continued)

Dump Functions

SVAID* Dumps selected areas
of main storage {menu
options})
(See note.)

Note. Also dumps saved transient area i

Disk/Tape Dumps

Dump Functions

Dumps simulation area
storage {only the simu
lation area loaded by
IPL to the printer. Also
dumps to disk the SWA
for P1, P2, and P3, the
transient area, and a
part of the SHA

CEFE'™S

SVAID Dumps selected areas
of simulation areas
and main data areas

{menu options)

$DUMP Dumps tape and disk

occ
DumpP
SYSTEM

Dumps SWA for P1,
P2, and P3, the
transient area at PC,
and part of the SHA
to disk

'The logic of this dump is documented in the /BM System/3 Model 15 Supervisor and

10S Logic Mant{a/, SY21-0033.

The logic of these dumps is documented in the /BM System /3 Model 15 System

Services Logic Manual, SY 21-0036

When to Use

When desirable to
continue execution
of jobs after dump
completed

How to Use '

See SERV-AID
Dump /Display
Programs w1 this

section

f owned by ABTERMED task

When to Use

When SVAID cannot
be used to dump sys
tem residence disk
Another IPL 15
necessary

When dump of
selected areas
needed and then
continue executing
jobs in system

Use as a separate
job step in the
job stream

When a dump of
all main storage is
needed and con
tnued execution
is desired

How to Use

See CEFE Dump
Procedures in
this seciton

See SERV-AID
Dump/Display
Programs n this
section

See Disk ard
Tape Dump
Program n this
section

See Operator’s
Guide.

*The logic of these dumps (except for SVAID) is documented in the /8M System /3
Model 15 Supervisor and 10S Logic Manual, SY21-0033. The logic of SVAID is
documented in the /BM System/3 System Services Program Logic Manual. SY 21-0036

4Qutput cannot be spooled
See Dump to Disk for more information
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HAND LOAD MAIN STORAGE DUMP PROCEDURE

It the main storage dump procedures fail, it may be because low core has been overlaid,
o1 the Supervisor Dump linkage has been destroyed  The following routine may be used
10 obtamn a CEFE dump

1 Depiess System Reset
Set Mode Selector to Alter SAR
Set Data Switches to 1000 and press start

Set Mode Selector to Alter STOR

a8 w N

b Enter the following into Main Storage

31 C41030
31C6103C
F3C000

C1.C2 1008
F3C200

C1C21012
3C 07 103A
3C 211036
31 C4 1030
31 C6103C
F3C100

C1C€21029
CO0 87 0800
04 00 00 00
01290001
00 07 00 31

6 Alter SAR to 1000,
7 Set Mode Selector 1o process

8 Press start

Note Do not attempt to use dump to disk option
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CEFE DUMP PROCEDURES

The CEFE dump provides a quick, simplis way 10 damp man storage o o smulation

arva {onty the amutation ated loaded by 1PLE Fove domips are avaiable

1 Dump ait of mai storage to the printer
2 Dump selucted portion of man storage 1o the prter
3 Dump selected portion of disk sturage 1o the printe

4 Dump all of mam storage, SWA for P1, P2, anid P3. transient drey, part
of SHA, and the BSCC storage to disk

5 Dump the BSCC storage 1o the printer

Operating Procedures to Dump All of Main Storage
1 Set console data switches 1o greater than hex CEFE
2 Press SYSTEM RESET key

3 Press START kay

Operating Procedures to Dump Selected Portions of Main Storage
1 Set console data switches to hex CEFE or less

2 Press SYSTEM RESET key

3. Press START key

4 When 50 message oceurs,
XXDD' o1 ‘XXEE')

ot {or feave) data switches to an even vaioe (Hut not

5. Press START key

6 When 6C message occurs, enter address 1o start dumpeg, The ade

via dats swaitches in multiples of 256 thex 1001 that s 00E0 entere

n the

dats switches represents physical address 00E000
7 Press START key

8 When EC halt occurs. enter address to end dumping

9 Press START key

100 After storage is printed, return 1o step 4 (50 hatth to dump othar selected
portions of storage

Note:  CEFE stores the program ARR at tocations 6 and 7 of main storage atter
the SYSTEM RESET and START keys have been pressed
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The following information is stored in the transient area by (hé CEFE dump

program
o Address Description
OF AQ-OF BF ATRs (31-0)
OF CO-OF DF SPRs (31-0)
OFEQ-OFE1 ILO 1AR
OFE2-OFE3 IL1 IAR
OF E4-OFES IL2 1AR
OFE6-OFE7 IL3 IAR
o OFE8-OFEY IL4 1AR
[ OFEA-OFEB IL5 1AR
| OFEC-OFED IL6 IAR
! OFEE-OFEF IL7 1AR
OFFO-OFF3 Timer value
OFF4.0FF5 CAR (BSCA 1)
OFF6-0FF7 CAR (BSCA 2)
OFF8-0FF9 CAR (BSCC 1)
OFFA-OFFB CAR (BSCC 2)

Operating Procedures to Dump Selected Portions of Disk
1 Set console switches to hex CEFE or less

2 Press SYSTEM RESET key.

3 Press START key

4 When 50 message occurs, set (or leave) data address switches to an odd
value (but not 'XXDD’ or ‘XXEE")

5 Press START key

6 When 55 message occurs, enter beginning sector address. The disk address
is entered via the data switches. Switches 1 and 2 specify cylinder number,
switches 3 and 4 specify sector. The sector number is the nearest multiple
of four less than or equal to the specified number

7. Press START key

8 When ES message occurs, enter end sector address

9 Press START key

10 After disk area is printed, return to step 4 (50 message) to dump other
portions of disk.
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Operating Procedure to Dump BSCC Storage to the Printer
1 Set the console switches 10 CEFE or less

2 Press SYSTEM RESET key

3 Piess START key
4 When 50 message occurs, set (or leavel the data address switches to hex XXEE
5 Prass START key

6 After BSCC storage 1s printed, teturn to step 4 (50 message! 10 do another

dump. M BSCC 15 not supported or if the microcode has not been foaded 1o

the attachment, the 50 message will 1ecur

Note. When this option 1s used, main storage between hex CO00 and EFFF
not preserved

Operating Procedure to Dump All of Main Storage, SWA for P1, P2, and P3, 32 Sectors
of SHA, Transient Area, Transient Area at PC (if available) and the BSCC Storage (if
applicable) to a Disk File

1 Set cansole switches to hex CEFE or less

Note. The dump file SSYSDUMP must be oni the man data area of the
1PLed pack at this ime

2 Press SYSTEM RESET key

3 Press START key

4. When 50 message occurs, set {or leave) the data address switches to hex XXDD
5 Press START key

6 After the data s dumped to the disk file, an £4 message will occur

To o other dumps, go back 1o step 1 or set switches and press START key

Note. The use of this option will cause main storage between hex CO00 and EFFF

1o be overlaid. If a printer dump ot this area 1s required in addition to the disk dump
the printer dump must be done fist
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Restrictions

® |f a disk dump is taken first and then a main storage dump, the transient area
is not guaranteed.
The SYSLOG print buffer located at 077C-0800 is not preserved.
The 5C message address must be less than the EC message address.
The 55 message address must be less than or equal to the ES message address.
The highest valid address that can be entered via the data switches is one
greater than the amount of main storage the machine has. Thus 0400 is the
highest valid request for a machine with 256K. Any request greater than this
causes an immediate return to 50 message.
® |f low storage (address 0) is destroyed, CEFE does not function by RESET
and START.
® Anillegal cylinder or sector specification effects an HE message after which
the main option 50 message returns.
® Printer error conditions during a CEFE dump causes a BP halt.
® |f the dump-to-disk option or the BSCC storage option is used, main
storage between hex CO00 and EFFF is not preserved.

DUMP TO DISK PROGRAM

You must ensure that a file labeled $SYSDUMP is on the main data area of the
IPLed pack before you use the dump-to-disk option of either the CEFE dump
program or the OCC dump program. }f more than one $SYSDUMP file exists,
the dump will be written to the file with the most recent date.

The minimum size of $SYSDUMP depends on the main storage size of the system
to be dumped. The following table will help you determine the size of $SYSDUMP:

Main Storage
Size in Bytes Tracks
96K 20
128K 22
160K 25
192K 27
224K 30
256K 33
384K 43
512K 54
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When you e the damp 1o disk option, $SYSDUMP i fouded with thi tollowng

mtormation

CCHH 01 thiough CCHH + 2:30 SWA for P1

CCHH & 31 thiough CCTHH + 5,30 SWA for P2

CCHH + 61 thiough CCHH + 830 SWA for P3

CCHH + 971 through CCHH + 9,20 SHA

CCHH + 9 21 thiough CCHH + 928 Transient are (CEFE oty

CCHH + 9:29 thiough CCHH + 930 Transient ares ot PC,of appliativ

CC/HH + A1 through CCHH + A/30 BSCC storage, i applaable
(CEFE only)

CC/HH + B 1 thiough wnd of file Mairr storage

Any legitimate method of creating the SSYSDUMP fil can be used. The followiriy
OCL statements may be used to create the file using the SCOPY utiity program

' LOAD SCOPY unit

{ FILE NAME COPYO,PACK name, UNIT-unit, RETAIN-P,
LABEL SSYSDUMP, TRACKS xx!

FILE NAME-COPYIN, UNIT unmit

RUN

COPYFILE OUTPUT DISK

/ ouTDM

" END

A /" record fend of file) must then be read by the input device histed as UNEE on the
COPYIN statement

When $SYSDUMP is fult, it can be printed by the pnnt utility SCPRNT
The following OCL. is required
/7 LOAD SCPRNT, UNIT
FILE NAME-SSYSDUMP, UNIT -urit, PACK name
RUN
You should not run SCPRNT and use the OCC dump to-disk command simaltarizousiy

because the printout of the SSYSDUMP file will be imvaiid

IRefer to table on preceding page
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STAND-ALONE DUMP PROGRAM

When the CEFE main storage dump fails to function properly because some error
has destroyed the low storage linkage to the dump routine, or the dump routine
itself, a card loadable main storage dump can be used to dump main storage to
the printer.

The main storage dump program that can be loaded by IPL from an alternate
input device is provided on the PID pack. The program must have been previously
punched from the source library (LIBRARY-S) using SMAINT.

The program named $D96AN can be used with an MFCU as an alternate IPL
device and a printer with an AN or an LC chain.

The dump program itself occupies 768 (hex 300) bytes of main storage. The 768
bytes can be anywhere in the machine. Choose an area that does not contain
perunent information. The bootstrap loader used to load the dump program into
main storage occupies the first 266 bytes of main storage. The dump program
dumps only the first 64K of storage.

To use the card-loadable dump program

1 Place n‘m program in the primary MFCU hopper

2 Set the PROGRAM LOAD SELECTOR switch to ALTERNATE.
3. Press PROGRAM LOAD key

4 When the CU halt appears, dial in the location at which the dump program
is to be loaded, then press START key.

5 When the 5E message appears, dial 1n the bounds of storage you wish to
dump. The left two dials set the high-order two digits of the beginning
dump location, the right two dials set the high-order two digits of the
ending dump location. After setting the dials, press START key (if the S5E
message remains, the begin location was set higher than the end location).

6. After printing the dump, the dump program returns to the 5E message. At
this time, it you wish to dump another area of main storage, you can do so
without refoading the dump program.

SERV-AID DUMP/DISPLAY PROGRAMS

The SERV-AID dump/display programs provide the customer engineer with a
choice of two types of output: hardcopy (printer) or display screen. The data
dumped on the printer can be selected via an option menu. The display screen
i1s used only for main storage display.
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SERV-AID Dump Program

The SERV-AID dump program p s the gi with a selective
dump that can be used without destroying data in the system. The program runs
completely in the transient area. Upon wietion of the required dump(s), the
system continues operating.

Each recognizable data area is printed with the first byte referenced as location
0000. This allows easy reference from the data area formats described in

section 2 of this manual.

CAUTION

The selected data is printed even if the printer is being used by spool or a partition
program.

Starting Program and Selecting Options

The program can be called at any point of system operation by the following
steps:

1. Press program function key PF10.
2. Key in DISPLAY SVAID (or D SV).

3. The option is displayed.

C —X-NNNNNN, NNNNNN

ENTER REPLY

C . EOQJ

- SVAID OPT

08. SHA

10N MENU -

01. P1 09. SPOOL FILE

02. P2 10. DTFS

03. P3 11. FILE SHARE AREA

04. COMMS 12. CHECKPOINT/RESTART

05. TCBS 13-16. SWA - P1,P2,P3,ALL
06. SPVR D1-D4H -= PHYSICAL AREA
07. N/A ON DISK

(ERROR MESSAGES)

ENTER DISPLAY REQUEST MSG NOT RSP 02

. J

4. Key in desired option number or option number and limits; press ENTER
key. If invalid limits are entered, the optien menu is refreshed and a
diagnostic message is displayed.

Note: On printer 1/O errar halt (BP), ready the printer and press the
START key.

5. When requested dump is finished, the option menu is displayed for further
selection.
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Ending Program

To end the program, select option C (cancel) when the option menu is displayed.
The system resumes operation at the point that the program was interrupted for
this display

To cancel a dump during printing, set the console data switches to FFFF. When
the cc message occurs, leave the switches at FFFF and press the START key. To
continue the dump after the cc message, set one of the data switches to a non-F
value and press the START key.

Dump/Display Options

Options Description
C Cancel the program and continue system operation.
01-03 Program partitions. Print all of main storage assigned to that

partition if limits are not specified. To selectively print main
storage, limits are entered irr hexadecimal following the option
number (01— xxxx,xxxx).

04 Communications areas. Print SYSCOM and all PLCAs.

05 Task control blocks. Print all TCBs in order of priority.
Note: Except for the wait and console management TCBs, all TCBs
are printed with dispatchability bit (TCB DS1) set to nondispatch-

able (hex 80).

06 Supervisor. Print all of main storage from hex 0000 to the start of
partition 1 {includes trace table if $TRACE is active).

07 Not applicable.

08 System hnst;arv area. Print system history area from system pack.
09 Spool file. Print contents of spool file

10 DTFs. Print DTFs for all program partitions. Print associated |0Bs

for all opened disk and tape DTFs.

1 File share area. Prints out file share area. (File share queue, short
DTFs, common area.)

12 Checkpoint restart. Prints out the checkpoint/restart area.

13-16 SWA-P1, SWA-P2, SWA-P3, all scheduler work areas.
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Dump/Display Options (Continued)

Options Description

D1-D4H Causes a qump of either a3 main data area, a simulation area, a
(physical VTOC for a main data area, or a VTOGC far a simulatign area
areas on Valid options for VTOC:

disk): VTOC of main data area—D1, D2, D3, D4, D31, D32, D33, D34,

D41, D42, D43, D44.

VTOC of simulation area—D1A, D1B, D1C, D1D, D2A, D28, D2C,
D2D, D3A, D38, D3C, D3D, D3E, D3F, D3G, D3H, D4A, D4B,
DAC, D4D, D4E, D4F, D4G, D4H.

VTOC dumps include the volume label, the file index and the file

labels.

Valid options for disk: Same as VTOC except that a D must be
inserted after the option (for example, D16-D-CCHHRR, CCHHRR
for main data area and D1A-D-CCSS, CCSS for simulation area)
The start and end address of the simulation area must be given as
hexadecimal values in the format CCSS,CCSS, where CC is the
cylinder address and SS is the sector address.

The start and end address of the main data area must be given as
hexadecimal values in the format CCHHRR,CCHHRR, where CC is
the cylinder address, HH is the head number, and RR is the record
number.

Note: |f an error occurs, a diagnostic message is displayed in line 11 of the display
scraen, or printed on the fine printer.

For 3340/3344, cylinder 0 head O limits are records 0-3 and 25-48

SERV-AID Display Program

The SERV-AID display program provides the customer engineer with a method of
dynamically displaying (on the display screen) up to 80 bytes of main storage
Starting the Display

The program is loaded into and executes from the transient area. The'program
can be called at any point in system operation by performing the following steps:

1. Press program function key PF10.
2. Key in DISPLAY CORE (or D CORE).
3. Press the ENTER key.

The first 80 bytes of storage are then displayed.
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Displaying More Data

Additional areas of main storage can be dispiayed if storage areas and limits are
specified. These specifications are entered starting in position 1 of line 1:

ss55,eeee = Start and end hexadecimal addresses of main storage, without
regard for program partitions.

ssss,eeee,P1 = Start and end hexadecimal addresses of main storage used by
program partition 1. (Hex 0000 is end of partition 1.)

ssss,eeee P2 = Start and end hexadecimal addresses of main storage used by
program partition 2. (Hex 0000-1000 are considered part of
partition 2.)

ssss,eeee,P3 = Start and end hexadecimal address of main storage used by

program partition 3.
ssss,eeee, XX X = Start and end hexadecimal addresses of main storage used by
CCP program task. The value of XXX is listed as follows:

xxxx eeee,CCC — CM communications manager
xxxx,eeee,CDD — DFF display format facility
xxxx eeee,CEE — CCP user task

xxxx,eeee,CTT — Termination task
xxxx,eeee,CPP — Command processor

xxxx eeee,C44
xxxx,eeee,C55
xxxx,eeee,C66
xxxx,eeee,C77
xxxx eeee,C88
xxxx eeee,C99
xxxx,eeee,CGG
xxxx eeee, CHH
xxxx,eeee,CUU
xxxx,eeee,CVV
xxxx eeee, CWW
xxxx,eeee,CXX
xxxx eeee,CYY
xxxx,eeee,CZZ

CCP user tasks

Position 0 of line 1 must be blank when addresses are entered.

Scrolling Through Storage

When an F (forward) or a B (backward) is entered in position 0 of line 1, the
display scrolls forward (toward higher addresses) or backward (toward 0000).
Each time the ENTER key is pressed, 80 more positions are displayed. When
console switch 4 is set to an F and ENTER is pressed once, the display is made

to scroll repetitively until the switch is set to a non-F value. Scrolling stops when
end of storage 4s reached on forward scroll — end of partition (if Px was specified)
or end of main storage or 64K (whichever is lower, if Px was not specified).
Scrolling stops when hex 0000 is reached on backward scroll.

Cancelling Display Program

To cancel the SERV-AID display program, enter a C in position 0 of line 1 and
press ENTER.
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DISK AND TAPE DUMP PROGRAM ($DUMP)

$DUMP provides the facility to list the contents of disk or magnetic tape.

Prompt messages are displayed on the display screen, and the user enters selec

tions on the keyboard.

Control Statements

The following control statements are needed to load the dump program

/I LOAD $DUMP code
/I RUN

Code  Meaning

R1 R1 simulation area
F1 F1 simulation area
R2 R2 simulation area
F2 F2 simulation area

Selecting Options

After the dump program is loaded, communications between the user and the
program is through the keyboard/display screen. The first prompt to the user

is ta determine which type of dump is to be done, tape or disk.

's —
( ™\
$DUMP
ENTER SELECTION OVER THE X
X © DUMP REQUEST D.T.C,M
* D=5444/3340 DISk
T=TAPE
CoCANCEL
M=3344 DISK
———————
S J/
— J

The user enters a request over the X:

D = 5444/3340 disk

T = Tape

C = Cancel

M = 3344 disk (will not appear if 3344 not supported)

The program analyzes the response and continues prompting for information

regarding the selected dump. If an inyalid request is entered, the prompt is

reissued.
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Disk Dump Operating Instructions

After the disk dump function has been selected, communications between the
user and the program continues via the keyboard/display screen as tollows

3340 Only

~

-~

(;NANCE X'S 10O DISK
* R1,F1,R2,F2 *
UNTT xXx

CYL/SEC HEX ADDR
START CYL/SEC XXXX
END CYL/SEC XXXX

DUMP UNIT & LIMITS

#* D1,D2,D3,D4 =

UNIT XX

CYL/HEAD/REC HEX ADDR
STRT C/H/R/ XXXXXX
END C/H/R XXXXXX

—

Note: The units listed indicate system configuration.

*R1,F1,R2,F2*
UNIT XX

XX should contain F1, R1, F2, R2, or left as XX if a 3340 main data area disk

dump is being requested.

START CYL/SEC XXXX
END CYL/SEC XXXX

The cylinder number is placed in the first two positions and must be a hexa-

decimal number between 00-CA.

Note: 01, 02, and 03 are invalid cylinder numbers for simulation areas on the

3340 or 3344 logical volumes.

The sector number is placed in the last two paositions. This number must be
between 00-5C or 80-DC. If the sector number specified is not a multiple of 4,

it is rounded down to a multiple of 4.

The end address must be greater than or equal to the start address.

*D1, D2, D3, D4*
UNIT XX

PROG. - 27

PROG



XX should contain D1, D2, D3, or D4—or be left as XX if a simulated disk dump
is being requested.

STRT C/H/R XXXXXX
END C/H/R XXXXXX

The first two positions are the cylinder number, which must be hex 00-D1
The second two positions are the head number, which must be hex 00-13.
The last two positions are the record number, which must be hex 00-30.

The following exceptions apply

CYL 00 HEAD 00—Only records 1, 2, 3, 19-30
CYL 00 HEAD 03--Only records 1-16

The last address that can be read is CYL D1, HEAD 07, REC 30.

The end address must be greater than or equal to the start address.

3344 Only
e T ~
™\
CHANGE XS TO DISK DuUMP & LIMITS w
#D31,D32,D33,D34 | D41,D42,D43,Do4ux
UNTT XXX §OUNIT xxx
CYL/HEAD/REC i CYL/HEAD/REC
START C/H/R XXXXAX | STRT C/H/R XXXXXX
END C/H/R XXXXXK | END C/H/R - XXXXXX
A
e g 5 s
- )
*D31, D32, D33, D34
UNIT XXX

XXX should contain one of the four logical volumes on D3 (D31, D32, D33, D34)
or be left as XXX if a logical volume on D4 is being requested.

STRT C/H/R XXXXXX
END C/H/R XXXXXX

*D41, D42, D43, D44
UNIT XXX

XXX shouid contain one of the four logical volumes on D4 (D41, D42, D43, D44)
or be left as XXX if a logical volume on D3 is being requested.
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STRT C/H/R XXXXXX
END C/H/R XXXXXX

The first two positions are the cylinder number, which must be hex 00-D1
The second two provide the head number, which must be hex 00-13.

The last twa positions are the record number, which must be hex 00-30.
The following exceptions apply

CYL 00 HEAD 00-Only records 1, 2, 3, 19-30
CYL 00 HEAD 03- Only records 1-16

The end address must be greater than or equal to the start address.

The user enters the required Jata as follows

1 Press the tab ( —=| | key to reach the i, - locateons

2 Key in the unit iumber, star® address, gt o clidress

3 Press the ENTER key

4 If you receive any of the followir y error messages, sunply correct the error

and press the ENTER key

INVALID OR MISSING UNIT, RETRY
INVALID OR MISSING START/END ADDR, RETRY

5 When all the disk reguested has been printed, the following end of job
message 1s displayed

\

P R T R A S R
KUY TN OnE e TnE PG DWING LHARALTERS
OVER ThE INTENCTHTED 'x AND PRESS ENTER
* OG0 1h NDRMAL END OF JOB
D= ANGTHMER Saaa/ 3440 DISK DUMP
R o= RETukt TO INITIAL $DUMP DISPLAY
T = TAPE DUMP
M = ANOTHER 3344 DISK DUMP F

- .
\ sl S
- J
If D or M is keyed in, repeat steps 1 through 5. |f C is keyed in, program goes to
normal end of job. Otherwise the program redisplays the initial SDUMP display.

PROG. - 29



Tape Dump Operating Instructions

After the tape dump f ion has been sel d, i the
user and the program continues via the keyboard/display screen as follows:
f—' )
B
TAPE DUMP

ENTER SELECTION OVER THE V

V = TAPE UNIT 1,2,3,4/R\D.( M
— /

The user then enters the option character over the V.

Option  Meaning

List tape on tape unit 1

List tape on tape unit 2

List tape on tape unit 3

List tape on tape unit 4

Return to initial $DUMP display

Go to simulation area/3340 disk dump display
End of job

Go to 3344 disk dump display

Z00DLWN =
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If the tape specified is a 7-track tape, the program displays:
' )

TAPE DUMP UNIT-TU
ENTER SELECTION OVER THE W AND X
W. = DENSITY 0,1,2

X = PARITY 04142434
7 TRACK DRIVE

. J

TU is the tape unit that has been entered for the previous display. The user enters
0, 1, or 2 over the W to indicate 200, 556, or 800 bpi respectively. The user enters
0, 1, 2, 3, or 4 over the X to indicate one of the following parity checks:

Indicates even parity
Indicates odd parity

Indicates even parity translate
Indicates odd parity translate
Indicates odd parity convert

AwN -0

Note: A 2 option (even parity translate) must be taken to dump 3 standard label.
After the label has been dumped, the parity option used to create the data must
be taken. If incorrect options are taken for either the tape density or parity, a
data check/tape runaway or other unpredictable results can occur.

The program then displays (for both 7- and 9-track) a request for option and
block count:

’

TAPE DUMP UNIT-TU
ENTER SELECTION OVER THE Y AND 222121
Y = OPTION 0,1+2+3,RyDyCyM
21211 = NO. OF BLOCKS 00001-99999
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TU is the tape unit specified in the first tape dump display. The user enters 0, 1,
2,3, C, D, Fover the Y to indicate one of the following options:

Skip

Read and print

Backspace

Rewind

Return to initial $DUMP display
Go to 5444/3340 disk dump display
End of job (cancel)

Go to 3344 disk dump display

ZOODWN=O

The user enters the number of blocks to skip, read and print, or backspace over
the ZZ2ZZ. The number must be a decimal number from 1 to 99999. Options
0, 1, and 2 are performed one block at a time. The block count is decreased by
one each time the operation is done. If a block count of zero is reached, the
display reappears, and another option and block count can be specified. If a tape
mark is read from a 9-track tape, TAPE MARK READ is displayed on the message
line, and another option can be selected. If a tape mark is read from a 7-track
tape, the display to select parity and density appears first, followed by TAPE
MARK READ. If a permanent error occurs, PERMANENT 1/O ERROR BLOCK
NUMBER-0000 appears and another option can be selected.

If option 3 is selected (the rewind request), the tape is rewound and the initial
tape dump display is reprompted.

FILE COMPRESS PROGRAM ($FCOMP)

$FCOMP can copy files from one main data area to another main data area
without FILE statements. $FCOMP can continue copying files even though
a permanent |/O error is detected on a track within a file.

The data on the defective track is lost during the copy operation, but the rest of
the data is recovered. The cylinder and head address of the missing data on the
receiving main data area is logged to the logging device

The following OCL statements are required if you wish to continue to copy files
even though a permanent |/O error has been detected:

/I LOAD $FCOMP, unit

/I SWITCH 11111111

// RUN

// COPYFILES FROM<code, TO-code [,PACKIN-name] [PACKO-name]
/l END

More information about control statement is in /BM System/3 Model 15 System
Control Programming Concepts and Reference Manual, GC21-5162. The SWITCH
statement is not documented there because it allows the user to bypass permanent
1/0 errors.
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DISK REBUILD PROGRAM ($$DISK)

This program is designed to allow a simple display, correction, replacement,
and verification of any disk information. The following OCL statements load
the program:

// LOAD $$DISK,unit
// RUN

if the system input device is the console, the program functions as if a DISPLAY
statement has been read. If the system input device is not the console, the
program reads records from the system input device.

Function

The disk rebuild program performs the ing f: i at the
engineer’s request, based on the display prompts:

® Displays data from a specified disk location (64 bytes at a time) from 3344s
or 3340s. The program allows access to simulation areas on the 3340 or
3344 that have simulation area addresses. The main data area of the 3340
or 3344 is accessible with main data area addresses. The alternate tracks
are accessible only by the addresses of the tracks to which they are
assigned.

® Scrolis backward and forward through a record or sector; permits
desired changes to be made in a temporary buffer that contains one
record or sector.

® Prints the contents of the temporary buffer.

@® Writes the contents of the temporary buffer to a specified disk location.

@ Reads the next record from the system input device.

® Goes to end of job.

The disk rebuild program performs the following functions from the
system input device:

® Reads, verifies, and replaces data from a specified disk location.
® issues display prompts if a DISPLAY statement is read.
@ Goes to end of job.

When this program is loaded, it issues a warning message. The customer
engineer can continue or cancel the program at this point. There is no
checking to determine if a specified unit is supported or is being used by
another partition.
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tnput

Statements are read from the system input device or from a procedure. The
statements should be in one of the following formats (small letters represent

a code and capitalized letters must be entered as shown)

1. VREP uu cchhrrdd vv, xxxxxx

2. VREP uuu cchhrrdd vv,xxxxxx

3. VREP qqcessdd vv,xx

4. // DISPLAY

6. /1 END

Code Meaning

uu Unit (D1, D2, D3, D4)

uuu Unit (D31,.D32, D33, D34,
D41, D42, D43, D44)

qQq Q code for simulation area

cc Cylinder

hh Head

r Record

ss Sector

dd Displacement

w Verity Data

XX Data

3340 VREP

3344 VREP

Simulation area VREP

DISPLAY statement

Data statement (valid only if data
in the preceding statement was

terminated by a comma).

END statement

Column

6 — 7 (3340)

6 — 8 (3344)

6-7

9 — 10 (3340)

10 - 11 (3344)

8 — 9 (simulation area)
11 - 12 (3340)

13 — 14 (3340)

15 — 16 (3344)

10 - 11 (simulation area)
12 - 13 (3344)

15 — 16 (3340)

16 — 17 (3344)

12 — 13 (simulation area)
18 — 19 (3340)

19 - 20 (3344)

15 — 16 (simulation area)
21 and on (3340)

22 and on (3344)

18 and on (simulation area)
First nonblank character
on data statement

All of the information (except for the 3340/3344 unit) must be in hexadecimal.
For the simulation area Q code, only the first 5 bits are important. Thus, AO to
A7 designates R1; A8 to AF — F1; B0 to B7 — R2; and B8 to BF — F2. VREP
must be in columns 1 through 4. The first blank following the data terminates
the scan. Commas can be interspersed with data (on a byte boundary). XX
coded instead of hexadecimal data leaves 1 byte unchanged. If the data is
terminated by a comma, the next is d to be i ion data
unless it has VREP in columns 1 through 4 or DISPLAY in the first non-blank

Data is not replaced across a sector or record boundary without
another VREP statement.
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Output

For a VREP statement, data from a good statement is written to disk. A
diagnostic message is issued for bad input or unverifiable input.

The DISPLAY staterment causes the following initial option menu to be displayed
on the display screen (bottom five lines of display screen are for the system):

r ™

% - OPTION (ENTER ONE OF THE FOLLOWING:)

VREP (5444)

VREP (3340)

VREP (3344)

READ NEXT STMT
GO TO END OF JOB

o . J

Note: % designates the placement of the control character.

If C is entered as the control character, the program goes to end of job. If | is
entered as the control character, the program reads statements from the system
input device or from a procedure. If 4 is entered as the control character, the
following display prompts for the simulation area location to be displayed
(capitalized letters are displayed as they appear; small letters represent a code):

CYLN SECT DISP
cc ss dd

Code Meaning
uu Simulation area (F1, F2, R1, R2)
Other codes Same meaning as described previously
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CCP—MLMP/MLTA TRACE

The procedures for initiating BSCA. BSCC or MLTA trace can be found i i System. 3
Communications Control Program System Operator’s Guide for all systems except the
Model 4 for which they may be tound in the Operatod’s Guide. Brietly during CCP
Startup, the keywords TRACEMLTA andior TRACEMIEMP must be specifred i respornise
10 Startup message SUO11, SU025, or SU045. During CCP operation, TRACE table
printing can be controlled by the TRACE Command: TRACEspaceONorOFF MLLTA,
BSCC or BSCA. if a permanent error is encountered on a TP line while TRACE 15 active
the in-core TRACE Table will be written to the system printer. The format of the TRACE
Table can be found in the System/3 Models 4,6,8,10 and 12 System Data Areas and
Diagnostics Aids Handbook, SY21-0045. Refer to your PSR if additional help s needed
CAUTION — BE SURE THAT THE CUSTOMER IS AWARE THAT ANY JOB'FORM
BEING RUN ON THE SYSTEM PRINTER WILL HAVE TRACE DATA WRITTEN
ONIT!
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BSC TRACE

The BSC trace module must be link-edited into the user program. The trace is
active at all times. It cannot be turned on or off.

The assembler user can include the trace module in the program by specifying
EXTRN $$BSTT in the program or by placing an INCLUDE card in the linkage
editor input deck.

// INCLUDE NAME-$$BSTT,UNIT-xx

Note: If an INCLUDE card is used to call the trace module, the overlay linkage
editor generates a name not referenced error message (0L031). This error does
not affect the output of the linkage editor, however, and should be ignored.

If the user is running under RPG 1| BSCA or RPG |l BSCA with an assembler
subroutine, $$BSMT is automatically link-edited as a dummy trace module. 1f
the user wants to include the actual trace module in the program, the dummy
and actual trace modules must be d. After the modules are r the
user program must be recompiled in order for the actual module to be link-edited.
The following statements are used to rename the trace modules:

// LOAD $MAINT xx

// RUN

// RENAME FROM-xx,LIBRARY-R,NAME-$$BSMT,NEWNAME-$$BSAV

// RENAME FROM-xx,LIBRARY-R,NAME-$$BSTT NEWNAME-$$BSMT -
// END

To replace the actual trace module with the dummy trace module:
1. Rename the modules:

// LOAD $MAINT xx

// RUN

// RENAME FROM-xx,LIBRARY-R,NAME-$$BSMT ,NEWNAME-$$BSTT
// RENAME FROM-xx,LIBRARY-R,NAME-$$BSAV,NEWNAME-$$BSMT
/1 END

2. Recompile the program.

Trace Considerations

® |TB interrupts, BSCA enabling operations, and BSCA disabling operations are
not recorded by the trace routine.

® Trace entries are ded and are i of user pr ing opera-
tions. That is, entries are recorded when an interrupt occurs regardless of
current operations occurring in the user program, and can be recorded at any
time, even during a snap dump. Consequently, be aware that entries may have
been made in the trace table after a user request to dump the table.

® The BSC trace requires 549 bytes of main storage.

How to Find the BSC Trace Table

The BSC trace table can be located on a dump by the eyecatcher characters
BSML. The trace table starts immediately after these characters.
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BSC Trace Table Format

The format of the trace table is:

l Pointer l WRAP I Entry 1 l Entry 2 RI Entry 20 l

2 Bytes 1 Byte 320 Bytes

Pointer = Address of the first byte of the last entry in the table used by trace
(2 bytes)

WRAP = Status byte:

Value Meaning

01 Each entry has been filled at least once; entries are now being
overlaid, beginning with entry 1
00 No more than 20 entries have been written to the table
Entry = 16 bytes. The format of each entry is
Data
Control

Q Byte | Code Sense/Status Bytes | D1 D2 D3 D4
Il L1l 1 L

Q Byte — From the BSCA SIO instruction initiating the event recorded

Control Code — From the SIO instruction initiating the event recorded; 1 byte

Sense/Status Bytes:

Hex 8000  Timeout status.
a. A receive timeout occurred during a receive operation with the
adapter in the busy state.
b. An auto call operation was terminated by an abandon call and
retry signal from the auto calling unit (ACU), indicating that a
connection was not established.

Hex 4000 Data check during receive aperation:
a. A BCC compare check occurred (EBCDIC)
b. A VRC check occurred (ASCII).

Note: Characters having VRC checks are distinguished by a
high-order bit in main storage. These characters are never
recognized as control characters by the BSCA.

Hex 2000 Adapter check during transmit operation:
a. DBl register parity check
b. 1/0 cycle steal overrun
c. LSR or shift register parity check
d. Transmit control register check
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Hex 1000

Hex 0800

Hex 0400

Hex 0200

Hex 01FC

Hex 0002

Hex 0001

Data =

D4 -

Adapter check during receive operation
a. DBI register parity check

b. 1/0 cycle steal overrun

c. LSR or shift register parity check

Invalid ASCII character (A byte fetched from main storage by an
adapter using ASCH code contained a 1-bit in the high-order bit
position.)

Abortive disconnect. Indicates BSCA on switched network was
enabled, then the data set became ready, then not ready. This
indicates the connection has been released and causes data terminal
ready to turn off

Disconnect timeout. Indicates disconnect timeout occurred on a
switched network. Discannect timeout causes data terminal ready
to turn off  (May not apply to systems using the IBM remote job
entry program.)

Note: The program must perform a disconnect operation.
Not assigned

Data set ready. This indicates that the data set is ready to operate
and that the BSCA has been enabled

Data line occupied. This bit is used on a switched network when
the BSCA is equipped with the auto call feature. This bit indicates
that the data receive initial instruction will be rejected.

Contents, at the time the |/O operation was started, of the byte
addressed by the current address register (CAR) and the 2 bytes
that follow

Contents, at the time the /0 operation was started, of the 3 bytes
preceding the byte addressed by the transition address register (TAR)

Contents, at the time the I/O operation was completed, of byte
addressed by the TAR and the 2 bytes that foliow

Contents, at the time the 1/O operation was completed, of the 3 bytes
preceding the byte addressed by the CAR

Note: When a 2-second timeout occurs, D1-D4 are set to hex FF. When a receive
timeout occurs, D3 and D4 are set to hex FF. When the 1/O operation is receive-
initial {(RCVI), receive only (RCVO), or autocall, D2 and D3 are set to hex FF

PROG
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INTERRUPT TRACE PROGRAM ($TRACE)

The interrupt trace program stores information in a trace table as an interrupt
occurs. The program can trace all interrupts or only selected interrupts,
depending on options on the control statements.

When the main storage trace table is filled, it is written to a disk file if the user
included a FILE statement. If a FILE statement is not included, the ma:n storage
table wraps around when it is full.

The main storage trace table information is displayed via option 06 of the SVAID
program. The trace information that was stored in a disk file can be printed by
the $TRPRT system service program.

Starting the Interrupt Trace

The trace program must be loaded into partition 1. The program is loaded and
started by the following OCL statements:

/1 LOAD $TRACE unit
// FILE NAME-$TRACE,UNIT-F1,RETAIN-T,PACK-xxxxxx, TRACKS-nnn
(Optional. Include FILE statement only if trace file is to be written on

disk.)
// RUN
ALL
svc
Si0
OPEND :2;—5
TASKSW
CRT 4K
1/ TRACE TYPE- ccp L,TABLE-{ 5K
TIMER si
AFCOR 8K
COMN
END
TSTAMP
Il END
ALL = All entries specified in Figure 3-2 except TSTAMP
svc = All SVC RIBs
Rile] = All F8 entries
OPEND = All F2, F3, and F5 entries
TASKSW = All FF entries
CRT = All F1 entries
ccep = All E7, E8, E9, EA, EB, EC, ED, EE, FB, FC, and FE entries

TIMER = All F6 entries
AFCOR .= All F9 and FA entries
COMN = All BA entries
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If CRT is specified, and the 3284 Printer is attached, op ends for the 3284 are
traced under the CRT/3284. (See Figure 3-2.)
he FILE statement causes the main storage trace table to be written to disk
hen the table is full. The $TRACE file must be on the system pack. For best
utilization of file space, assign an even number of tracks.

You must specify temporary (T) in the RETAIN parameter on the FILE statement
when starting the interrupt trace.

The TYPE parameter specifies which interrupts are to be traced. Sublists are
llowed in the TYPE parameter (Example: TYPE-'SVC,SI0,CRT’).

TSTAMP gives the current timer value of the TRACE entry. Bytes 7 and 8 of an
8-byte entry or bytes 11 and 12 of a 16-byte entry are overlaid if TSTAMP is
specified. TSTAMP must be the last entry in a sublist on a TYPE parameter. For
example: TYPE-ALL,TSTAMP' or TYPE-'SIO,SVC,TSTAMP’. TSTAMP must
never be used alone.

nterrupt that is traced results in an 8- or 16-byte entry in the trace table. The
larger the table, the more interrupts can be traced before the table is filled. The
TABLE parameter must leave at least 8K for program partition 1 to execute.

.Tha TABLE parameter specifies the size of the main storage trace table. Each

When the trace program and table are loaded into partition 1, the start of partition
1 is incremented to the next 2K boundary (see Figure 3-1).

Displaying the Trace Table
The trace table is displayed in two ways:

1. The SVAID system service program is used to dump the supervisor (option
06). The trace table and program are displayed as part of the supervisor.
Figure 3-2 shows how to find the trace table and the format of the trace
table entries for each type interrupt. Interrupts are not traced while the
SVAID program is active.

2. The $TRPRT system service program is used to print the trace table
information stored on disk. $TRPRT must be run after the trace is ended.
$TRPRT is loaded by the following OCL:

// LOAD $TRPRT,unit
// FILE NAME-$TRACE,UNIT-F1,RETAIN-S PACK-xxxxxX
// RUN

Note: The RETAIN-S parameter must be used in order for the file to be
removed at end of job.

The printed output from $TRPRT is formatted into 8- and 16-byte entries.
The constant END TRAC is printed after the last entry written to disk.
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Ending the intarrupt Trace

The interrupt trace is stopped and the main storage trace table is written to disk
{if a FILE statement wes included) when you enter the following OCL:

// LOAD $TRACE unit .
/1 FILE NAME- same as fiie statement used to start the trace

(The FILE statement should be included only if it was included when the
trace waes started.)

1/ RUN

/I TRACE TYPE-END

/1l END

The start and size of partition 1 is returned to normal, and the trace program and
trace table are overlaid by end-of-job processing.

0OCC TRACE COMMAND
The interrupt trace can be started and stopped via the OCC TRACE command.
The trace program must have been previously loaded.
The format of the OCC TRACE command is: .
SYSTEM
TR (s)
ACE I ON } Juita
(E) OFF BSCA
BSCC

Note: More options are available when CCP is used (see /BM System/3 Model 15
Communications Control Program System Operator’s Guide, GC21-7619).

Considerations When Using Trace

® |f more trace entries are written to disk than there is room for (specified by

the TRACKS parameter of the FILE statement), the trace table entries wrap

around and overlay the oldest disk entries.

The disk trace uses one block (64 bytes) of the assign/free area.

When the trace is ended (TRACE TYPE-END control statement), the main

storage trace table is written to disk. The constant END TRAC is printed after

the last disk write. This constant is needed if the disk space has wrapped

around. The entry preceding the END TRAC constant was the last entry

traced.

® {f a permanent disk error is encountered while the system is writing to disk, an
attempt is made to write on the next available track (if it is still within the
area specified on the FILE statement) or wrap around to the beginning of the
$TRACE file if more than one track was allocated. However, it neither of
these can be done, the trace continues with only the main storage trace table.
When the trace is ended, error message VF TBO5 is displayed, indicating that a
permanent disk error occurred during the trace. The user should then dump
the main storage trace table, using SVAID, before responding to the hait.
Then run the $TRPRT system service program.

@ |f alarger trace table is needed, the constant DATALOST is written to disk.
Trace entries have been lost. The table size should be increased.
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Trace Not Active

Trace Active

Supervisor Supervisor
Trace program and table
(at least 4K)
Partition 1
Partition 1
(at teast 8K)
"T" Partition 2 —_ —r Partition 2 —
Partition 3 Partition 3
File share area File share area

Figure 3-1. Effect of Trace Program on Partition 1 Location
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m"".[', 2‘7 Trace Table Entries
1 10213,415,647;8

@ of first
entry in
trace table

@ of last
entry in

—
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L

trace table 1 v ]
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L
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Figure 3-2 (Part 1 of 2). Trace Table Format of STRACE Entries
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8-Byte and 16-Byte Trace Table Entry

71 % 0 YN B T
v
Reserve.
TOBSNS eserved
Reserved
Inter-
lopeND (BSCC) Fy | tach- rupt rupted Reserved
ment TcB 8 | 1AR
Status
CFEND (115 N EPE) U AT TOBSNS Reserved
Imer Interrupt[Fé IFLI I T4mer Valye Ressrved
STO F8l Q1R 11 Reserved
510 (BSCC) Fo | @ XR1 Reserved
™
Ssian Main 3 T/5 of [0ld  [Actave
Storage F9 | 1A REQSTOR| TCB «+ | TCB ¢ | Reserved
Free Main torage T75 of [ 0Ta  [Active
Storage iak_[FReE bytes |Regstor| 1B 4 [1ce 4 [ Reserved
':msxsw‘ TAR _JINEWTCB] 3ARE [PMR] Reserved
[Common
Interface 8A | Currently used by MRIE
Transient TR
Cal £7 {10 | xr2 XRI XCLEE Reserved
Exit Trom TCh o
GETMAIN e8 [ip | xre [oeTmain]omsize |srige Reserved
Entry to Th T of
FREEMAIN £9 Lip | xve Jrreemars] Fmsize |sr Reserved
to TP TCR(S D [SMD| SBDREL [ o ( Parry ToP|TUB
HK_Routine EA | 1D JopclcMp]| sMDCRL | 3TUB Lis DTF SBOWKB IENDIAT
TCR] SHD[SMD 5ot parm PLS[PLS| PL]PL
10 g8 }ip loecloscl 0990 [atus  Jiist ¢ DTF mlopclopmiope
to User TCA|TCH [ TUB of Parm 8 TNT PLIPL
1/0 Interface JEc {10 |ircfat2} ovoo [wrup fiist Entry | PLRECA JopM]opC
nEry to 5Y5 TCH [ SMD | SMD aof Parn PL|PL
10 interface Jgp [ip fopcfat2] ovooo ] etus ist 0000 | PLRECA JopM]opC
Return from TCB|LCB|TUB TLuITru oot rarr] PLIPL
1/0 Interface ip [ATR|AT2[TAlfTA2 | TUB  List PLRTC_| PLEFFL JopM]OPC
TCH snﬁ]sao e of Farmy PLS[PL3| PLPL
BSCA_S10 EB orclcMPl 0¢oo [ eTu Juist 2 otr_fgpmlopc [opm| opc
Entry to TCH [+t Farry PLIPT
DFE. £c {ip P 7ceaas | proure |etus  Jrist pLSRTC | PLRECA {OPM] OPC
Exit from TCB oo Farm pLIPL
DFF jo [ Temsas | proury fetus  Juase rLsRTC | pLRECA [opM| oPC

! Hex 80 means do not write to disk. Hex 01 means buffer 1 has just been
dumped.
20n SVC trace, if RIB is hex 80 or CO, bytes 4-5 contain C/S.
30 code and R bytes may not be meaningful on 3340 op end.
41 the entry was a simulation area S10, then the Q/C/S/N are given, as well as
the C/H/R.

Figure 3-2 (Part 2 of 2). Trace Table Format of $TRACE Entries
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HEX AND DECIMAL CONVERSION/ADDITION

To find the decimal number, locate the hex number and 1ts decimal equivalent

for each position. Add these to obtain the decimal number

To find the hex

number, locate the next lower decimal number and 1ts hex equivalent  Each
difference 1s used to obtain the next hex number until the entire number s

developed

BYTE BYTE BYTE
0123 4567 0123 4567 0123 4567
HEX DEC [HEX DEC |HEX DEC|HEX DEC | HEX DEC|HEX DEC|
N——
0 ol o 0| o0 ojo o] o o o 0
1 1,048,576] 1 65,536 | 1 4,096 1 256 | 1 16 1 1
2 2,097,152] 2 131,072 2 8,192} 2 5i2! 2 32 2 2
3 3,145,728| 3 196,608 | 3 12,288 3 768 | 3 48 3 3
4 4,194,304] 4 262,144 | 4 16,384 | 4 1,024 4 64 4 4
S5 5,242,880/ 5 327,680 5 20,4805 1,280| S 80| 5 5
6 6,291,456 6 393,216 | 6 24,576 6 1,536 6 96 | 6 6
7 7,340,032| 7 458,752 7 28,672| 7 1,792 7 112 7 7
8 8,388,608 8 524,288 | 8 32,768| 8 2,048 | 8 128 8 8
9 9,437,184 9 589,824 | 9 36,864| 9 2,304 | 9 144 9 9!
A 10,485,760| A 655,360 | A 40,960 A 2,560 | A 160 | A 10 |
B 11,534,336/ B 720,896 | B 45,056 | B 2,816 | B 176 | B 1
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 5 4 3 2 1°
HEXADICIMAT ADDITION
O I
e _ 4
1 0% 0L 07 On 0% UA OB OC D Ok OF 10|
|
2|03 04 0s Ub 0T Om Uy 0A OB OC 0D OF OF 10 n‘
04 Vs we 07 05 0¥ VA OB OC 0D OF U 10 11
4{05 0u 07 0 09 0A OB OC 0D OF OF 10 HLodc o da
|
5 100 07 Us 09 0A OB OC 0D OF OF 10 11 l: 14 14|
6 o[0T 0 09 0A OB O0C 0D OF OF 10 1L dZ b 14 1%
7 0% 09 0A OB 0C OD OF OF 10 i1 12 1¢ 18 1w
A |09 0A OB OC 0D OF OF 10 111X o1& 13 bh e 07 i
9 [ 0A OB OC OD OF OF 10 Il 12 1t 14 15 du 17 in |
AloB 0C onD OF OF 10 11 1 o 1b d4 15 dn 2T ds o1y
BOC 0D O 0F 10 11 1z 13 14 15 de 17 1x 19 A
C{on O OF 10 N1 1 Ly 4 1l 17 ds 19 1A B
D JOE OF 10 11 1r 1i 44 15 1o 17 ds 19 1A 1B ¢
EOJOF 10 11 12 L 14 15 1o 17 iy 19 1A B 10 1D
Li 101 1r ls 14 15 16 1T s 19 1A 1B 10 1D 1k
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CODE CONVERSION CHART

ec |Hex|96-Column |Mnem PL” EBCDIC | Symbol| 80-Column
I |Val |Card Code TIT3 7273
DCBAB421
o000foo| c 4 1 00000000 12-0-9-8-1
00101 foCBA 1 A@|A3 00000001 12:9-1
002| 02 [DCBA 2 B@|83 00000010 1292
003| 03 [DCBA 21 c@|c3 | 00000011 1293
004|04 [DCBA 4 |zAZ (D @[ D3 | 00000100 12.9-4
05 [DCBA 4 1 E@|E3 00000101 1295

006 | 06 [DCBA 42 |AZ |F @[ F 3 00000110 1296
00707 [DCBA 421 [sz |G @|G 3 00000111 1297
008 | 08 |DCBAS MVX [H@|H 3 [ 00001000 1298
009 | 09 |DCBAB 1 1 @|1 3 | 00001001 12:9.8-1
010f{0A| CBAB 2 |ED [¢ 4 (¢ 1 00001010 12.9-82
o11fos| cBAB 21 [ITC |[. 4 1 00001011 12983
01210C | CBAB4 MvC [<a <1 00001100 12984
130D | cBAB4 1|CLC |( 4| 1 00001101 12.9.85
014 |0E [ CBAB42 [ALC [+ 4|+ 1 00001110 12-9.8.6
015|0F [ CBAB421 sLc |1 4|1 1 00001111 12987
01610 | Cc A8 2 PR 00010000 1211-981
017 |11 |oce 1 Jel|s3 00010001 1191
018{12 jpcB 2 Ke|lk3 00010010 1192
01913 focB 21 L@|L 3 | 00010011 11.93
02014 [DCB 4 [zaZ [M@|M3 00010100 11.94
02115 [DcB 41 N@|N3 00010101 1195
02216 [ocB 42 faz [0 @|0 3 | 00010110 1196
023 |17 joCB 421 [sz [P @|P 3 00010111 1197
024 |18 [DCB 8 mMvx [a@|a3 | 00011000 1198
02519 |ocB 8 1 R@|R 3 | 00011001 11-9-81
026 [1a] cB 82 [eD |1 a1 1 00011010 11-9.82
027 (18 ( CB R 21 |ITC |$ 4 [§ 1 00011011 11-983
028 [1C | cB 84 [mvC |* 4 1 00011100 11-9-84
029 (10| cB 84 1|cLc 1 a1 1 00011101 11985
030 [1E | cB 842 [aic | 4| 1 00011110 11-9-8:6
031 |1F | CB 8421 |stC | 1a | T 00011111 11-9-8-7
2120 | C8 4 1 00100000 11-0-9-8-1
033f21 1 ca 1 e 00100001 091
034 |22 joc A 2 s @ls 3 00100010 092
035 23 [pCc A, 21 Te|T3 00100011 093
036 |24 [pC A 4 [zAZ {Uw U3 00100100 094
037 |25 |oC A 41 vaelva 00100101 095
038 [26 [DC A 42 [AZ |wo |w3 00100110 096
039 |27 |DC A 421 |SZ  [x @ [Xx 3 00100111 097

0 [28 [oc A8 MVX |Y @[y 3 [ 00101000 098
041 |29 |pC AB 1 Z w |z 3 | 00101001 d9:8»1
042 |2a |DCBA E0 |jely3 00101010 09.82
043 |28 | C AB 21 [ITC a4 00101011 0983
044 [2c | C AB4  [MVC [% 4 fu% 1 00101100
045 |20 | C AB4 1 fciC [_a [_1 00101101

6 |26 | C AB42 [aLC |>a |>1 00101110

7 [2F | c ABa21 {sLc |2 4 |2 1 00101111
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CODE CONVERSION CHART (continued)

Dec |Hex| 96 Column |Mnem PL EBCDIC  |Symbo!| 80 Column
Va |Val | Card Code

L OCBAB421 TIT3 T2T3

048 |30 [DC A SNS [0 03 00110000 12110981
049 | 31 |0 VLo 1 13 00110001 91

050 | 12 [ 2 2 23 | oo1i0010 92

051 |3 e Fal b 33 00110011 93

052 [3a [nC 4 [sT Ja w|a 3 | oori0100 94

043 |35 D a1 | 5 els 3 | conoron 9.5

0na (36 D a2 (A 6 |6 3 | 00110110 9.6

055 137 Do a2 7w 13 00110111 9.7

o6 (38 [oC 8 TBN |8 o (8 3 | 00111000 9.8

ov7 |39 loc 8 1 ]1er {9 o |9 3 | oo111001 981
058 [3a | ¢ 82 |sen |:4a 1 00111010 982
059 {38 | ¢ 8 21 |sBF (=a|=1 00111011 983
060 [3C | ¢ 84 |Mvi |04 @1 00111100 9.8.4
061 30| ¢ Barlcu | al 00111101 985
062 [36 | ¢ 842 4 1 00111110 986
063 [3r | ¢ 8an a 1 00111111 9.8.7
064 40 | None 01000000 | Space | No punches
065(41 |0 BA 1 A8]Aa2 | 01000001 12091
06642 |0 BA 8(82 | 01000010 12.0.92
067{43 [0 BA 21 c8|c2 | 01000011 12093
068|4a |0 BA 4 |2zAz |[DB| D2 | 01000100 12:0-9-4
06945 [0 BA 41 £8|e2 [ 01000101 12095
070146 {0 BA 42 |AZ |F 8[F 2 | 01000110 12096
071{47]0 8a a21{sz |68 |G 2 | 01000111 12.0.9.7
072,48 [D BAB Myx (i 8| H2 | 01001000 12.0.9.8
073]49 |D BAB 1 18 01001001 12:81
o7alanl Bag 2 |ED ¢ |¢ 01001010 | ¢ 12:8:2
075] 48| 8A8 21|1TC 01001011 1283
076|4c| BAB4 |MvC 01001100 1284
077|an| BA84 1|CLC | i 01001101 ( 12:85
078| 4e | B8ABA2 | ALC |- . 01001110 | -+ 1286
079| aF | BABa21|sLC |1 I 01001111 ' 1287
080 | 50 A8 2 & |8 01010000 & |12
81|51 |0 8 1 J 8|y 2 | 01010001 12:11.91
82(52(p 8 2 K8|K?2 01010010 12:11-9.2
3|53/p B 21 L8|L2 01010011 121193
084|54(D B zaz |m8|m2 | 01010100 12.11.94
085[55|D B 41 nNgfn2 | ol010101 1211.95
086|560 8 42 |az 08|02 | 01010110 12.11.96
o87|57i0 B 421|sz |p8|P 2 | 010101 12:11.9.7
08858 |D B 8 Mvx|a8| a2 | 01011000 1211.9.8
089(59 (D B 8 1 R8|R 01011001 1181
090({s5a| B 82 |ED | ' 01011010 11.8.2
09158 B 821|1TC |8 |8 01011011 | § 1183
092{sc| 8 84 |mvC |- . ot011100| * 11.8-4
093|50| B 84 1|cCLC | ) 01011101 ) 11:86
094|5e| B 842 | ALC 01011110 11-86
095 6F | B 8421[SLC [~ | - owo11111| ~° 1187
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CODE CONVERSION CHART (continued)

Dec |Hex| 96-Column [Mnem 1PL EBCDIC 80-Column
Val |Val | Card Code
! DCBAB421 TIT3 T2T3
096|60| 8 01100000 "
097{ 61 A 01100001 i 01
098|62|0 A 2 8 2 01100010 11-09-2
099{63[D A 21 T8IT2 01100011 11093
100{64|{D A4 |zaz |uB|uU?2 01100100 11094
101|650 A 41 velv?2 01100101 11095
102|660 A 42 |AZ |wB| W2 01100110 11096
103|670 A a21|sz X8| X2 01100111 11097
104168 |0 A8 MyX |y 8| Y2 01101000 11-09-8
05|69 (D A8 1 28|22 01101001 081
10€|6a|D BA €D |}8] }2 01101010 1211
107] 68 A8 21|1TC 01101011 083
/ 108 | 6C A84 MvC % 01101100 o |084
106 | 6D AB4 1| CLC 01101101 085
11C | 6€ A842 | ALC > 01101110 > | 086
11 6F ABa21{ sLC | ’ 01101111 > | 087
12|70, 0 A SNS |0 8[ 0 2 01110000 12110
13 ;; g 1] vo ;s ;2 o:::xm 12.11.0-9-1
::4 13| 0 ;l 3 Z 3 g gmoo‘v? 1211:092
N 1211093
16| 74| D a |st [asfa2 01110100
1
17| 75| 0 a|L 58|52 01110101 15”83;
18] 76 | D a2 | A 6862 01110110 1211096
naf 7710 a1 78|72 01110111 12.11-0.9.7
120/ 78|08 TBN {8 88 2 01111000
121]79|lo 8 1| TBF (98|92 01111001 ;?"H 098
122] 1A 82 |sBN 01111010 82
123| 78 g8 21| ser | = | = 01111011 = |g3
124] 7C 84 [Mvi [@ |@ onmnioo| © |gg
125 70 84 1| cui 01111101 © lgs
126 7€ 842 o110 86
127 7F 8421 [IRRRRRE] 87
12880 | DC el 3 10000000 12.0.81
129|81| cBa 1 aafan 10000001 a 191201 .
130 82| cBA 2 Bafg1 10000010 b (1202
13183| cBA 21 calch 10000011 < 203
132|84( cBA 4 [zAZ |[D4|D1 10000100 4 1204
13385 | CBA 41 EalE 10000101 e 11205
13a|86| cBA 42 [AZ [F a|F 1 10000110 f hoos
135/87| cBA 421|sz |GcafG 10000111 9
12-0-7
136188 | CBAB MVX |H 4| H1 10001000 " 11208
137{89| CBAB 1 r el 10001001 " |12.09
133|8a(DCBAB 2 | ED- [c @|c 3 10001010 12082
A 1
139 (88 [DCBAB 21| 1ITC el 3 10001011 12.083
140 8c |DCBAB4 | MvC (<@ <3 10001100 < |12084
141 80(DCBAB4 1|CLC [( @] ( 3 10001101 ¢ 112085
142| 8E |DCBABA2 | ALC [+ @] + 3 10001110 ¢+ |15006 Note 1
143 8F |DCBAB421 [SLC [+ @] 1 3 10001111 + 12~0‘8:7

** Symbols for Dec Val 129 through 143 are not handled by six-bit devices.

Note 1:

sets. BD and 8E are superscript characters.

Symbols printed by System/3 devices equipped with TN character
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CODE CONVERSION CHART (continued)

Dec |Hex[96 Cotumn |Mnem PL EBCDIC  |Symbor| 80 Ca
Val {Val [Card Code -
DCBAB421 TIT3 1273

1aafa0| csa baf iy 10010000 121181
oo s sals 10010001 | 1211
146192 | 80 Ka|Kk 10010010 " 12112
1471931 (8 Fal (SN 10010011 12113
148 (94 | (B 4 ZAZ IMa M 10010100 m 12114
149 (95 | ¢ a4 NalnNT 10010101 " 12115
15096 | B 42 | A/ O a0 10010110 o 12116
11,y CB 4211 S2 poale 10010111 [ 12117
12198 | CB 8 MyX [(3d ) Qo 10011000 q 12118
1531990 w8 Ao 10011001 3 12119
1malaatocs 8 2 [E0 B 10011010 121182
196 (98 [OCH 8 21 [1TC s ]S 10011011 121183
1561 9C OUB 84 MVC | s 10011100 121184
1572|9008 Ba 1 fCLC |0 ow| 3 10011101 121185
wE 9t |DCR 842 | ALC : 3 10011110 121186
1699 | 9F |DCB 8421 [ SLC 1 13 10011111 N 121187
160 | 40 | DCB 3 3 10100000 11081
161 [AarTiDC A v 3 10100001 1101
162 1a2) ¢ A 2 5 4als 10100010 102
163 |Aas3) ¢ A 2 Taj|1T 10100011 i 103
164 |aa| ¢ A Az [uafun 10100100 | . 1104
165 [AS| C A a1 valva 10100101 |, 105
166 |A6| C A 42 |AZ Wl wi 10100110 w 1106
167 |A7| C A 421 |S2 xa|x1 10100111 x 1oz
168 |A8| C A8 Mux |y 4|y 10101000 v 108
169 [ag| € a8 1 24|z 10101001 : 1109
170 |aa|DC A8 2 |ED f& «f& 3 10101010 11082
171 |aB |DC A8 21 |1TC v 3 10101011 11083
172{AC[DC ABAfMVC . 3 10101100 1084
173 |apjoC .xm’\ Cue . 3 10101101 | 11085
17‘4 At [DC ABA? :\L% } : f 10101110 11086
175 | af [DC ABAZY | SLC . s 1011 [ 11087
176 80| C A .SN:. 0 : 01 10110000 |« 1211081
1 ) L P R T R
179 s« C 2 3a 3 1 10110011 121102

I ! ! ' 121103
180 |84 | C ST |aa 1 10110100 | 4 121104
siles ! ¢ 4L 54051 10110101 | < 121105
182 |86 | ( a2 |a 64|61 10110110 | o 121106
18382 ¢ an 7470 10110111 121107
xga 88| C 2 TBN |8 4 f{ 1 von:ooo . 121108
185189 | € 1| T8F qa‘ 9 1 10111001 . 121109
186 |BA|DC 8 2 |SBN | @] 3 10111010 ‘ 1211082
187 |BB{DC 8 21 |SBF |7 wl| =3 10111011 | 1211083

@ @ 1
:88 BC D(E 8: , le U(‘: @ 3 10111100 1 1211084
o0 foc foc ae2' |“ | @] 3 | tommo| 4 | 1271088
191 |BF D; 8421 @ 3 |g|| :|? 1211086
© el ! 1211-087

** These characters are not handled by six bit devices

Note 1

Symbols printed by System/3 devices equipped with TN character

sets
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CODE CONVERSION CHART (continued)

Dec |Hex| 96-Column |Mnem 1PL EBCDIC |Symbol| 80-Column
Vval |Val | Card Code

DCBA8421 TIT3 T2T3
192| co| D 8C 8| 2 | 11000000 120
193/ci| Ba 1|Ti0O [A | A 11000001 A | 121
194/ c2| BA 2 |LA |B |8 11000010 8 | 122
195( c3| BA 21 c |c 1oo0om | ¢ | 123
196/ cal BA 4 o |o 1o00100| o | 124
197| cs| BA 4 e |e 1ooo1or| € |25
198/ c6| BA 42 ol 1oooio| ¢ | 126
199\ c7|  BA a2 6 |G nooorn| G | 127
200(c8| BA8 Ho|H 11001000 w | 128
201 co| BAB 1 | 1 11001001 1 12-9 ..
202( ca|D BA8 2 ¢8| ¢2 | 1ootoro| o | 120982 |3
203( cB|D BAB 21 8| 2 | 100101 12:09.8-3
204| cc|D BABA <gl<2 11001100
205| CO|D BA84 1 (8ft 2 11001101
206 | CE|D BAB42 v 8] 2 11001110
207| CF|D BA8421 18|12 11001111
208/ 00| BA sc |} } 11010000 |} 11-0
20901 B 1o (3 | 1010001 | s |11
210(02 B 2 {LA |K K 11010010 K 12
211| D3 8 L L 11010011 L 13
212| D4 B 4 M M 11010100 Y] 14
213| 05 B 41 N N 11010101 N 15
214|o6| B8 42 o |o oo o [116
215| D7 B8 4an P P 11010111 P 117
216|08| B 8 a |a 1o1000| a | 118
217|p9| B8 8 1 R | R 1monoor [ R [11-9
218|DAlD B 8 2 gl 2 11011010 12:11-9-82
219|0B|(D B 8 21 $8(8% 2 11011011 1211983
220|ocfo B 84 8| 2 11011100 1211984
221|0D[D 8 84 1 y 8l 2 11011101 1211985
222|DE(D B 842 8. 2 11011110 12:11-98-6
223|OF (D B 8421 18| 12 11011111 1211987
224 (€0|D B 8C 8l 2 100000 [\ [082 .
225|E1|D A 1|TIO |/ 8|/ 2 11100001 11-0-91
226 | €2 A 2 [LA |[S 11100010 S 0-2
227 |€3 A 21 T T 11100011 T 03
228 [E4 A 4 U V] 11100100 U 04
229 [ES A 41 4 v 11100101 \ 05
230 |E6 A 42 w w 11100110 w |06
231 |E7 A 40 X X 11100111 X 07
232 [€8 A8 v |y 1101000 v |08
233 (€9 A8 1 z. |2 1mowor | z |09
234 [EA|D A8 2 &8|&2 | 11101010 11.0.9.8-2
235 |EB|D  AB 21 8. 2 | 1moion 11.0.9.8.3
236 [EC|D  A84 %8| % 2 11101100 11-0.9-8-4
237 |eo|o  A84 1 _8|—2 | 1m0m0 110985
238 [€E [D  A842 >8|>2 11101110 11-0986
239 [EF [0 A8421 >l 2 | 1monm 11-0-9-87

** These characters are not handled by six-bit devices

Note 1:  Symbols printed by System/3 devices equipped with TN character sets.
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CODE CONVERSION CHART (continued)

Dec [Hex|96-Column | Mnem PL* EBCDIC  |Symbol| 80-Column
Val |Val |Card Code
DCBAB421 TIT3 T2T3

240 |FO A HPL |0 0 11110000 o |0

241 |F1 1|apL |1 1 11110001 1 1

242 |F2 2 Jic |2 2 11110010 2 2

243 |F3 21|si0 {3 3 11110011 3 3

244 |F4 4 4 4 11110100 a 4

245 |F5 41 5 5 11110101 5 5

246 |F6 42 6 6 11110110 6 6

247 |F7 a1 7 7 11110111 1 |7

248 [F8 8 8 8 11111000 | 8 {8

249 |F9 8 1 3 |9 11111001 9 19

250 [FA|D 82 8 2 11111010 **112:11-.0982
251 |FB |D 8 2 8 |®2 11on 12-11.0.9-8:3
252 [FC|D 84 esle?2 11111100 12-11.0.9-8-4
253 [FD[D 841 8| 2 11111101 12:11-0-9-8:5
254 [FE D 842 8 2 11111110 12-11-0-9-8:6
255 |FF |D 8421 8" 2 IRRRRERRI 12:11-0-9.8-7

l— Character to Punch in Tier 3 When
Tier 2 1s Punched
Character to Punch in Tier 2
Character to Punch in Tier 3 When

Tier 1 is Punched
Character to Punch in Tier 1

*During IPL from the 5424 64 characters are read in:
Tier 1 — 32 characters are combined with Tier 3 — 8 & 4 bits
Tier 2 — 32 characters are combined with Tier 3 — 2 & 1 bits

52 - PROG.



CODE CONVERSION CHART (continued)

IPL Format

Hex Card | Tier Tier
val | Code| 2 '

8
A
s
2 8 8 8 M
1
A A A [
a
4 8 8 8 s
“
5 4 4 a 2
L
6 2 2 2 A

Column Group 1 = CC1, CC3, & CC65

Both Tier 1 and Tier 2 May Require Tier 3 Punches
Use the Chart Below to Determine the Resultant
Combination Character to Punch in Tier 3

Tier 3 Character Addition Table

Tier 3 Card Bits
[ Required by Tier 2 ———»‘
Character
1 2 3
(1+2 bits)
4 5 6 7
Tier 3 Card Bits (4+1 bits) (4+2 bits) (4+2+1 bits)

Required by Tier 8 9 - #
1 Character (8+1 bits) (8+2 bits) (8+2+1 bits) i
|
@ . - B |

(4+8 bits) (8+4+1 bits) (8+4+2 bits) | (8+4+2+1 bits)
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OP CODE/INSTRUCTION DESCRIPTION

A -

ALC =

APL =

AZ =

BC =

CLl =

ITc =

Contents of the 2-byte field specitied by the operand address
1s added binanity to the contents of the LSR specified by the
Q-code. The result replaces the register contents. The operand
1s addressed by the right most byte

Note* Only 1 register should be selected at a time

1. Positive binary number in Op 2 is added byte by byte

to positive binary number in operand 1, result stored

inOp 1

Q-byte specifies length of operands

Operand 2 not changed unless it overlaps operand 1

- wrn

The instruction loops 1f condition specified by N code
of Q-byte 1s present

. If condition s not present the instruction 1s no oped
. Second operand added algebraically to first operand
Operands addressed by rightmost bytes
Zone bits except rightmost set to zeros

. Second operand remains unchanged unless overlapped

2

1

2

3

4. Q-byte specifies length of both operands

5

6. No check is made for valid digits in operands
Col

ndition register is tested under control of Q-byte; 1f

condition register satisfied condition tested for, the next

instruction is taken from the branch address

5415 only

1 Forces an interrupt to level O

2. Controls enable, disable, and reset of program level
(Lvl 7) interrupt

3. Performs a load current PMR (immediate operand) (5415 and 5412C)
1. First operand compared to second operand. Condition

register is set
2. Operands addressed by rightmost byte

@

Q-code specifies length of operands
Binary immediate operand contained in Q-byte is
compared with binary operand in storage location of
operand address; result sets condition register; neither
operand is changed
1. Decimal numeric characters in operand replace

bytes containing 20 in first operand
2. Operands addressed by rightmost byte
3. Q-byte specifies length of Op 1
Prevents the execution of the next sequential instruction
and displays a halt identifier which 1s controlied by the
bits in the halt identifier bytes
1. Single character at second operand address replaces
all the characters in the first operand to the first

significant digit
2. First operand addressed by leftmost byte that can
contain a character that should be replaced
3. Q-code contains length in bytes of operand 1
Condition register is tested under control of Q-code. If

condition register satisfies condition tested for, the
control code is added to the IAR and the sum becomes
the address of the next instruction
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OP CODE/INSTRUCTION DESCRIPTION (continued)

LA

Lce

Lo

MvC

MV

MVX

SBF

SBN

scpP

sSIo

"

u

Contents of two byte field addressed by operand are
placed in LSR specified by Q-byte
Note: Not to be used for setting more than one register
at a time
1. If instruction is D2 or E2, one byte operand is added
to contents of index register specified by operand
code and loaded into LSR specified by Q-code
2. if instruction is C2, operand is loaded into register
specified by Q-byte
5415 and 5412 only *
The conrents of the 2-byte field specified by operand 1
address are loaded as specified by the Q-code.
1. The contents of the two bytes addressed by the
operand are transferred to the destination specified by
the N code of the Q-byte
A Q-byte of 00 results in a No Op
With dual programming installed, a L1O to a busy
device results in a program level advance
1. Second operand placed byte by byte in first
operand location
Operands addressed by rightmost byte
Q-byte specifies length of operation
Does not affect condition register
Data contained in Q-byte moved to byte located at
operand address
. Numeric portion or zone portion of single byte
second operand is placed in corresponding portion
of first operand
Q-byte specifies portion of each operand
00 = ZtoZ
01 = NtoZ Z = Zone
02 = ZtoN N = Numeric
03 = NtoN
3. Condition register not affected
Byte of data set into Q-byte is used to set to zero
corresponding bits of the byte located at operand address
1. Byte of data contained in mask is used to set to one
the corresponding bits in byte located at operand
address
5415 and 5412 C only
This instruction stores the contents of the register or
registers specified by the Q-byte in the storage location
specified by the operand 1 address. The storage
location specified is addressed by its low-order
(rightmost) byte
No Op if unit check condition that prevents the
execution of the SIO exists in addressed device
Is executed if it specifies the reset of an interrupt
condition regardless of unit check condition
Resets any unit check condition that does not prevent
execution of that SIO

W N

= s WwN

N

Noo-

w
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OP CODE/INSTRUCTION DESCRIPTION (continued)

StLC Positive binary number in operand 2 subtracted from
positive binary number in operand 1, result stored in
operand 1

. Result can never be negative
Q-byte specifies length of operands
Both operands must be same length

. Second operand not changed unless overlap

SNS = Contents of data source specified by N portion of Q-byte

are placed in two byte field specified by operand address

ST = Contents of register specified by Q-code are placed in

field addressed by operand address
Note: Not to be used for setting more than one register

EAF RN

at a time

. Operand 2 subtracted algebraically from Op 1 byte by

byte; resultin Op 1

Operands addressed by rightmost byte

. Q-byte specifies length of operands

. No check for valid decimal digits

TBF = Bits of storage located at operand address are tested for
bit = 0 as defined by mask contained in Q-byte

TBN = Bits of storage located at operand address are tested for
bit = 1 as defined by mask contained in Q-byte; storage
operand is not changed

sz

ENEXEN]

TIO = 1. Condition specified by Q-byte is tested in the
addressed device if condition is present. Branch to
address is transferred to IAR. If condition is not
present, branch to address is transferred to ARR
(no branch)

ZAZ = 1. Second operand placed byte by byte into first
operand

High-order zeros inserted

Zone bits except rightmost set to ones
Operands addressed by rightmost byte
Q-byte designates length of both operands

EINSEN
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INSTRUCTION FORMAT

2 ADDRESS 6 BYTE INSTRUCTIONS

B Field A Field
(2-byte - direct) (2-byte - direct)
Format [ OpCode | QCode | Operand 1 Address | Operand 2 Address |
Cycle Pattern op 1Q 1H1 e 1H2  IL2  EA EB
OPCODE __QCODE_|
Hex Description Length
04 Az Zero and add zoned (RN
06 Az Add zoned decimal (RN
07 sz Subtract zoned decimal [
08 MV X Move hex character
0A ED Edit [Rh
08 ITC Insert and test characters
oc mMvC Move characters
00 cLe Compare logical characters
0E ALC Add logical characters
OF sLc Subtract logical characters
toL2 Length of A Field
8} Number of bytes B Field 15 longer than A Field
* L Length of B Field
R R | Length of A and B Ficta

2 ADDRESS 5 BYTE INSTRUCTIONS

8 Field A Field
) (2 byte - direct) (1byte XR1)
Format [ 00Cose | QCode | Operand 1 Address 1 b2
Cycle Pattern 0P a HT L X2 EA EB
0P COCE ] Q.CODE
Hex | MNEM | Descrprion T Length
| Hex ] MNEM] cwnon
1" A2 Leto and sad 2 (R
16 Az Add zoned decimal Lo
v Se Sutition t 7oned decanat RN
18 MV X Move Hex characicr
1A ED Edit v
18 ITC Insert ana test characters [N
1c mMvC Niove characters L
10 cLC Compare logical characters L
1€ ALC Add logical characters L
IF sLC Subtract logical characters L
: L2+1 = Lengthof A Field
L1 = Number of bytes B Field s longer than A Field
** L1+1 - Lengthof B Feeld
Tt L1 Lengthof Aand B Freld
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INSTRUCTION FORMAT (continued)

2 ADDRESS 5 BYTE INSTRUCTIONS

B Field A Field
(2 byte - direct) (1-byte - XR2
Format [Coocode | Q-Code | Operand 1 Address ] D2
Cycle Pattern 10 Q H 0 1X2 EA EB
OP CODE QCODE

Hex | MNEM | Description Length

24 F2:¥%4 Zero and add zoned (R

26 AZ Add zoned decimal (AR

27 sz Subtract zoned decimal L2t

28 MVX Move Hex character

2A €D Edit (AR

28 1Tc Insert and test characters L

2C MvC Move characters Lt

20 cLC Compare logical characters [

2E ALC Add logical characters [

2F SLC Subtract logical characters L

© L2+1 = Lengthof A Field

L1 = Number of bytes B Field is longer than A Field
** L1+1 = LengthofB Field
*** L+1 = LengthofA and B Field

1ADDRESS 4 BYTE INSTRUCTIONS

B Field
{2 byte direct)

Format [Copcode | QCode | Operand 1 Address
Cycle Pattern 0P 1 IS €8
OP CODE G CODE

Hex | MNEM | Description
30 | SNS Sense /0 DAMN®
31 Lo Load 1/0 DAMN®
M | st Store register REG
3’ | L Load register REG
B | A Add to register REG
38 TBN Test bits on MASK
39 | TeF Test bits off MASK
3a | sBN Set bits on MASK
38 | SBF Set bits off MASK
3C Mvi Move logical immediate [PARN
30 cul Compare logical immediate [P
3 | scp Store CPU REG"*
3F | Lep Load CPU REG"*

Reter to 1/0 device section for Q-code significance
“*  B4150nly refer to 5415 section for details
12 - byte of immediate data
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INSTRUCTION FORMAT (continued)

2ADDRESS 5 BYTE INSTRUCTIONS

8 Field A Field
(1-byte- XR1) _ (2-byts - direct)
Format [[OpcCode | 0Code | D1, | Operand 2 Address |
Cycle Pattern 1/0P 5] X1 HZ L. EA EB
OP CODE Q-CODE
Hex | MNEM | Description Length
“ ZAZ Zaro and sdd zoned Lo
48 AZ Add zoned decimal [T
Ly sz Subtract zoned decimal [SEe Y
4 MVX Move Hex character
A | e0 Edit (R
48 ITc insert and test characters u
4C mMve Move characters Lo
4D cLe Compare logical characters L
4E ALC Add logical characters L
4F sLe Subtract logical characters Lo
® L2+1 = Lengthof A Field
L1 = Number of bytes B Field is longer than A Field
** L1411 = Lengthof B Field
*** L+1 = Langthof Aand B Field

2ADDRESS 4 BYTE INSTRUCTION

8 Field A Field
(1-byte - XR1)(1-byte - XR1)

Format

Cycte Pattern [oocode | oCode [ 01 T 02
10P a X1 X2 EA EB
OP CODE Q-Code
Hex MNEM Description Length
54 2AZ Zero and add zoned [S I i
66 AZ Add zoned decimal [SEN T3
57 sz Subtract zoned decimal [S I
88 | MVX | Move Hex characters |
6A | ED Edit !
58 ITc Insert and test characters !
5C mvc Move characters
50 cLc Compare logical characters
SE ALC Add logical characters
6F sLC Subtract logical characters
* L2+1 = Lengthof A Field
L1 = Number of bytes B Field is longer than A Field
** L1411 = LengthofB Field
*** L+1 = Lengthof AandB Field
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INSTRUCTION FORMAT (continued)

2ADDRESS 4 BYTE INSTRUCTION

8 Field A Field
(1-byte - XR1) (1-byte - XR2)
Format [Opcode | QCode | D1 [ D02
Cycle Pattern 0P 1a X1 1X2 EA EB
OP CODE QCODE
Hex MNEM | Description Length
64 zAZ Zero and add zoned (SN
66 AZ Add zoned decimal RN
67 sz Subtract zoned decimal S
68 MVX Move Hex character
6A ED Edit u
68 ITC Insert and test characters L1
6C mve Move characters L
6D cLe Compare logical characters L
6E ALC Add logical characters L
6F SLC Subtract logical characters [
: L2+ 1 = Lengthof A Field
L1 = Number of bytes B Field is longer than A Field
S S Length of B Field
T+ Length of A and B Field
1ADDRESS 3 BYTE INSTRUCTIONS
B Field
(1 byte - XR1)
Format [Opcode | QCode | 01 |
Cycle Pattern "OF a X 8
OP CODE QCODE
Hex | MNEM | Description Length
70 SNS Sense 1/0 DA-M-N®
n Lo Load 1/0 DA-M-N*
74 ST Store register REG
7% L Load register REG
76 A Add 1o register REG
8 TBN Test bits on MASK
79 TBF Test bits off MASK
7A SBN Set bits on MASK
78 SBF Set bits off MASK
7c Mvi Move logical immediate 20
7 cL Compare logical immediate 12"
7E scp Store CPU REG**
7F LcP Load CPU REG"*

Refer to 1/0 device section for Q-code significance
5415 only - refer to 5415 section for details
12 = byte of immediate data
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INSTRUCTION FORMAT (continued)

2ADDRESS 5 BYTE INSTRUCTION

B Field A Field
(1-byte - XR2) (2-byte - direct)
Format OpCode | QCode | DI ] Operand2 Address ]
Cycle Pattern 10P ] X1 H2 L2 EA  EB
OP CODE Q-CODE
Hex MNEM Description Length
“ 2AZ Zero and add zoned (R i
86 AZ Add zoned decimal Lot
87 sz Subtract zoned decimal Lot |
88 MVX Move Hex character ‘
8A ED Edit |
88 ITc Insert and test characters
8C | Mvc Move characters
8D CLC Compare logical characters
8E ALC Add logical characters
8F Sstc Subtract logical characters

L1 = Number of bytes B Field is longer than A Field
** L1+1 = LengthotB Field
*** L+1 = Lengthof AandB Field

* L2+1 = Lengthof A Field J
2 ADDRESS 4 BYTE INSTRUCTION |
1
|
i

B Field A Field
(1-byte - XR2)(1-byte - XR1)
Format [[opcode ] QCode | D1 | D2
Cycle Pattern 0P 1a X1 X2 EA EB :
|
OP CODE Q-CODE :
Hex | MNEM | Description Tength '
94 ZAZ Zero and add zoned [S R
96 AZ Add zoned decimal troL2*
97 sz Subtract zoned decimal [S I 24 i
98 | Mvx Move Hex character |
9A ED Edit (R |
98 ITc fnsert and test characters ue
9Cc MvC Move characters L
90 cLc Compare logical characters L
9E ALC Add logical characters L
9F sLC Subtract logical characters (St

* L1241 = Lengthof A Field
L1 = Number of bytes B Field is longer than A Field

** L1+1 = LengthofB Field

*** L+1 = Length of A and B Field

i
|
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INSTRUCTION FORMAT (continued)

2 ADDRESS 4 BYTE INSTRUCTION

8 Field A Field
(1 byte - XR2)(1-byte - XR2)

Format [[opcCode | QCode | D1 | D2

Cycle Pattern 10P a X1 X2 EA EB
OP CODE Q-CODE
Hex MNEM Description Length
A4 ZAZ Zero and add zoned L L2
A6 AZ Add zoned decimal L L2°
A7 sz Subtract zoned decimal L2t
A8 MVX Move Hex character
AA ED Edit (R0
AB ITC Insert and test characters [
AC MvC Move characters (S
AD cLc Compare logical characters [l
AE ALC Add logical characters L
AF sLC Subtract logical characters [
* L2+1 = Lengthof A Field
L1 = Number of bytes B Field is longer than A Field
L1+ 1 = Lengthof B Field
* L+1 = Lengthof Aand B8 Field
1 ADDRESS 3 BYTE INSTRUCTIONS
B Field
(1 byte - XR2)
Format [[opcode | QCode D1
Cycle Pattern 1/0P Q X1 B
OP CODE Q-CODE
Hex MNEM Description
B0 SNS Sense 1/0 DA-M-N*
B1 Lo Load I/0 DA-M-N*
B4 ST Store register REG
85 L Load register REG
B6 A Add to register REG
88 T8N Test bits on MASK
B9 TBF Test bits off MASK
BA SBN Set bits on MASK
BB SBF Set bits off MASK
BC MVi Move logical immediate 2"
BD CLi Compare logical immediate 12°°
BE scp Store CPU REG""
BF Lce Load CPU REG"*

Refer to 1/0 device section for Q-code significance
6415 only - refer to 5415 section for details
12 = Byte of immediate data
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INSTRUCTION FORMAT (continued)
1 ADDRESS 4 BYTE INSTRUCTIONS

(2-byte - direct)

f Format [ OpCode | QCode | eee ]
Cycle Pattern 10P [[o} IH1 i
OP CODE Q-CODE
Hex MNEM Description
co BC Branch on condition Condition
c1 TiO Test 1/0 and branch DA-M-N*
c2 LA Load address REG®*

M Refer to 1/0 device section for Q-code significance

Q-bit 6 - XR2

Qbit 7 - XR1

""Branch to’* address or
data to be loaded

1 ADDRESS 3 BYTE INSTRUCTIONS

(1-byte - XR1)

Format [ OpCode | QCode | 02 ] ***
Cycle Pattern 0P Q X1
OP CODE Q-CODE
Hex MNEM Description
DO BC Branch on condition Condition
D1 Tio Test 1/0 and branch DA-M-N*
D2 LA Load address REG*"

Refer to 1/0 device section for Q-code significance
Qbit6 - XR2

Qbit 7 - XR1

“"Branch to” address or

data to be loaded
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INSTRUCTION FORMAT (continued)

1ADDRESS 3 BYTE INSTRUCTIONS

(1-byte - XR2)
Format [[OpCode | Q-Code | D2 e
Cycle Pattern 10P [e} X1
OP CODE Q.CODE
Hex MNEM Description
EQ BC Branch on condition Condition
E1 TIO Test 1/0 and branch DA-M-N*
E2 LA Load address REG""

Refer to 1/0 device section for Q-Code significance
** Qbit6- XR2

Qbit 7 - XR1

Branch ““to’* address or

data to be loaded

COMMAND 3 BYTE INSTRUCTION

Format [OpCode | QCode | RByte |
Cycle Pattern 10P 1Q IR
OP CODE Q-Code R-Byte
Hex MNEM Description
FO HPL Halt program level DISPHI | DiSPLO
F1 APL Advance program level DA-M-N
F2 Jc Jump on condition MASK # of bytes
to jump
F3 SI0 Start 10 DA-M-N | Control
F4 cce Command CPU Function| Control
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5412 MODEL C
CPU INSTRUCTIONS (Model 12 With More Than 64K Bytes of Main Storage)
LCP/SCP Instructions

CCP, LCP, and SCP instructions are not supported by System/3 Basic Assembler

op
Code Q Code Operand 1 Address
- =
0 7|8 1516 2324 3
3F-LCP Register 2-byte direct address
7F-LCP to be 1-byte indexed by XR1
BF-LCP loaded T-byte indexed by XR2
3ESCP orstored  [2byte direct address
7E-SCP (see below) [1-byte indexed by XR1
BE-SCP 1y te indexed by XR2
EB2 EB1
Operand address —1 Operand address
00 Att register 01 Att register 00
01 At register 03 Att register 02
02 [Att register 05 Att register 04
Lep 03 Att register 07 Att register 06
or 04 Att register 09 At register 08
scp 05 Att register 0B Att register OA
06 At register 0D Att register 0C
07 Att register OF At register OF
08 Att register 11 Att registar 10
09 Att register 13 Att register 12
0A Att register 15 Att register 14
08 Att register 17 Att register 16
oC Att register 19 Att register 18
0D Att register 18 Att register 1A
[(3 Att register 1D Att register 1C
OF Att register 1F Att register 1€
10 PMR program level 1
K PMR program level 2
8 PMR interrupt level 0
9 Note: SCP (EB2cyclel  |PMR interrupt level 1
A Storage location PMR interrupt level 2
B addressed is set to 00 [PMR interrupt level 3
c LCP (EB2 cycle) PMR interrupt level 4
no data is transferred
40 PMR current level
Att PMR Byte 1
Bit  Significance _[|Bit _Significance
0 | Notused 0 | Notused
1 Not used 1 EB cycle address translate
2 E15 2 EA cycle address translate
3 [ 3 | cycle address translate
4 1 Bits tofl4 Not used
5 2 MSAR|(5 1/0 trans bit
6 3 6 | Notused
7 a 7 | MASK interrupt state
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5412 M.ODEL C
Command CPU (CCP)

Op Command
Code Q Code Code
Fa 30 Immediate bits Load current PMR

0123 4567

Bit

0 Unused

1 EB cycle address translate
2 EA cycle address transiate
3 1 cycle address translate

4 Unused

5 1/0 cycle address translate
6 Unused

7 MASK interrupt state
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5415 MODEL A, B,C,D

LCP/SCP Instructions
Op
Code Q Code [Operand 1 Address
_____ n
o 7|8 1516 23|24 3l|
3F—LCP Register 2 byte direct address
TF-LCP o be 1 byte indexed by XR1
BF—-LCP Loaded or |1 byte indexed by XR2
3E-SCP stored 2 byte direct address
7€--SCP (see 1 byte indexed by XR1
BE-SCP. elow) 1 byte indexed by XR2
0 PMR program level
8 MR interrupt level
9 PMR interrupt level
LcP 1A Note: SCP (EB2 cycle) | PMR interrupt level
or 18 storage location ad- | PMR interrupt level
SCP 1C dressed is set to 00. PMR interrupt level
10 LCP (EB2cycle) no PMR interrupt level
1E data is transferred. True PMR interrupt level
1F except for Models D25 PMR interrupt level
40 and D26. PMR current level
PMR €82 PMR EB1
Bit Significance || Bit Significance
06 Reserved o 1/0 start address is greater
7 1/0 greater than or equal to 128 K

than 256 K EB cycle address translate
EA cycle address translate
I cycle address translate
Privileged state

1/0 > 64 K

Protect state

MASK interrupt state

I
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5415 MODEL A, B.C, D

LCP/SCP Instructions (Continued)

Op
Code Q Code Operand 1 Address
***** nl
0 7!8 15[16 23j24 311
_ —
ATT/ EB2 £B1
SPT Operand Address - 1 Operand Address
84K 00 Att register 01 [Au register
o1 Att register 03| Att register
02 Att register 05| Att register
128K 03 Att register 07 _|Att register
04 Att register 09 [Att register
05 At register 0B | Att regster
Lep 06 ATt register 00| Att register
or 07 At register OF _|Au register
scp 08 At register 11 |Att register
28
09 At register 13 |Attregster
0A Att register 16 | Att register
08 Att register 17 [ Att register
oC Att register 19 [Att register
0D Att register 18 |Att register
[ Att register D | Att register
OF Att register TF_ | Att register

ATT/SPT Operand Byte

Bit Significance

o 1 2 3 4 5 6 7

Read |Write | 6 High order
prot. |prot. | memory address bits
key |key
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6415 MODEL C & D
LCP/SCP Instructions (Continued)

Op
Code Q Code (Operand 1 Address
—————— -
0 7|8 15(16 23|24 3!
EB2 EB1
(Operand Address—1 Operand Address
50 At register 01| Attregister 00
51 Att register 03 02
52 Att register 05 | Att register 04
53 Att register 07 Att register 06
54 Att register 09 [ Att register 08
55 Att register 0B | Att register 0A
56 Att register 0D Att register 0oC
57 At register OF | Att register [3
58 Att register 11| Att register 10
59 Att register 13 AN register 12
Greater 5A Att register 15 | Att register 14
than 58 Att register 17 Att register 16
64 K 5C Att register 19| Att register 18
but 5D Att register 18 | Att register 1A
less 5E Att register 1D | Att register ic
than 5F Att register 1F Att register 1E
512K 60 Storage protect o1 torage protect 00_]
61 Storage protect 03 torage protect 02
62 Storage protect 05 torage protect 04
63 Storage protect 07 torage protect 06
64 torage protect 09 | Storage protect
65 torage protect 0B torage protect 0A
66 torage protect 0D | Storage protect oc
67 torage protect OF Storage protect OE
68 torage protect torage protect
69 Storage protect 1orage protect
6A Storage protect torage protect
68 Storage protect torage protect
6C fglorage protect 9 torage protect 8
6D [Storage protect 8 torage protect 1A
6€ |Storage protect D_|Storage protect 1c
6F Storage protect F__| Storage protect 1E
20 Program check address register
30 |Program check status register

Operand Byte

Bit Significance

o[ 1 [2]3fals][se]7
ATT | 8 High order memory address bits
SPT Read | Write

prot. | prot. | Reserved

key key
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5415 MODEL A, B,C, D

LCP/ SCP Instructions (Continued)

op EB2 €81
Code Q Code Operand 1 Address Operand Address
scp 20 PCAR HI PCAR LOW
or Prog Note: When a PGM check is detected, MSAR bits 0-15
Lce check are gated into PCAR and MSAR E15 is gated
address reg into PCSR bit 6 Hi
Lee 21 PCAR HI RCAR LOW
only memory PCAR Hi is loaded PCAR Low is loaded with
Diag with uncorrected uncorrected memory data
Fetch memory data bits bits from
from even address o0dd address
(FDR bits 8 — 15) (FOR bits 0- 7)
Note: Operand 1 must specify an odd memory address
cP 22 “Functions same as Q-Code 21 except memory FDR s first
only memory forced to all ones (FF FF|
FDR *This CMD is used by CE diagnostics to force ECC errors
reset
(Diag
CMD)
Lcp 23 PCAR HI PCAR LOW
only memory | PCAR Hiis forced to all ones | PCAR Low is loaded with
check bit memory check bits
Fetch Bit 8it
(Diag 0 Forced to 1 0 Memory check bit C1
cMD) 1 Forcedto 1 1 Memory check bit C2
2 Forcedto 1 2 Memory check bit C3
3 Forced to 1 3 Memory check bit C4
4 Forced to 1 4 Memory check bit C5
5 Forced to 1 § Memory check bit C6
6 Forcedto 1 6 Forcedto 1
7_Forced to 1 7 Forced to 1
Note: Operand 1 must specify an odd memory address
SCP 30 PCSR HI PCSR LOW
or Prog 8it Bit
Lep check 0 > 256 Addr 0 Address violation
status 1 Reserved 1 InvaQ
reg 2 Binint4d 2 InvOp
3 Binint2 3 Invaddress
4 Binint1 4 Privileged Op
5 Anyint0.7 § Correctable memory error
6 > 64 K Addr bit(MSAR E15)[ 6 Uncorrectable memory error
7 > 128 Addr 7 Memory data check
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5415 MODEL A,B,C,D

Command CPU (CCP)

op QCode Command
Code Q Code Code
F4
10 0123 4567 | Supervisor call (SVC)

0000 0000 | Request interrupt level 0
0000 0010 | Reset interrupt level O
20 0123 4567 | Program check mterrupt
0000 0001 | Enable mterrupt level 7
0
1

0000 00 Resetinterrupt request, drsable interrupt

0000 00 Reset interrupt, enable interrupt
0000 0000 Disable interrupt
30 Immediate bits | Load current PMR
0123 4567
Bit 1/0 start address is greater than or equal to 128 K.
0

EB cycle address translate
EA cycle address translate
| cycle address translate
Privileged state

5 1/0 > 64 K
6 Protect state
7 MASK interrupt state
1/0 - 256 Not changed
40 0123 4567 | Diag mode

0000 0000 | Set slow speed
0000 0010 [Set fast speed
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SENSE (SNS) INSTRUCTION FORMATS

In Q-code sequence

op
Code Q Code Operand 1 Address
S
DA | M| N
[ 7(8 11] 12131516 23|24
30 Operand 1 - 2 bytes direct addressing
70 Operand 1 = 1 byte indexed by XR1
80 Operand 1 = 1 byte indexed by XR2
€EB-2 | EB 1 B
5404 | 0000 CPU device address I
5406 0 Address switches
5408 T
5410
5412 0 0
5415 1 Address switch 1 ) Address switch
2 1 2 5 3 |
3 3 i
4 4 i
5 Address switch 15 Address switch
6 2 |6 4
[ 7 i7 S
5415 | 0000 1 Interval imer | |
oy [ 000 | Timer low byte [Rasewed —
L (00t storage) ‘_‘H‘
001 | Timer high byte ITimer med byte !
3277 | 0001 Address
3284
0 | 000 | HDB register address
001_| HDB register address
010 | HDB register address
011_| HDB register address
100 | HDB register address
101 | HDB register address
110 | HDB register address
111 | HDB register address .
117000 | Control storage
001 | inserts “A" reg in operand address (Diag)
011 | CRT data address register
0001 Device Address Keyboard ~
5404 0 M:-bite is not used, it should be zero
or 000 | N-freld is not used, zeros are preferred
5406 -
key
board 0 0 Parity check
1 1 Data character (denttier
2 Contains the coded 2 Command key i1dentifier
3 representation of 3 Function character identifier
4 the key position 4 World trade identifier
5 | that was keyed 5 Keyboard ready
6 6 Typamatic key identifier 1
7 7 Not used |
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SENSE (SNS) INSTRUCTION FORMATS {Continued)

op
Code Q Code Operand 1 Address
DA M| N 1
0 7|8 11| 12]1315(16 2324 31‘l
5471 | 0001 5471 device address
[ Selects keyboard
001 | Not used 0 Reg key int pending
Not used 1 End or cancel int pending
D E 2 Cancel key
A B B 3 Endkey
8 c 4 Return or data key
4 X D interrupt pending
2 L 5 Return key
1A C 6  Keyhoard transtator check
T 7 Keyboard data check
o
R
011 [0 Keyhoard mode 0 Request key enabled
switch 1 Data key enabled
1 P 2 Strobe switch
2 8 3 Strobe switch sampled
3 A Keyboard 4 Requestendcancel key
4 8  code 5 Requestend-cancel key
5 4 sampled
6 2 (Diagnostic |6  Keyboard shifting
71 model 7__ Reserved
1 Selects printer
001 [0 Enable printer 0 Printer mterrupt pending
1 52amsec 1 Reserved
2 268sec 2 Unprintable character
3 CycleFL 3 Printer busy
4 Reserved 4 Endofine
5  Feedback too late 5  Endof-form
6  Extacycle 6  Pant translator check
7 Cycle w0 long 7 Printer malfunction
011 [0 Shiftmodeswitch |0 Lower shitt required
1 No printg 1 Upper shift required
2 T2 2 Reserved
3 0m 3 Feedback
4 RS 4 Feedback switch sampled
5 R2A (Diagnostic 5 Long function switch
6  R2  mode 6  Long funciion switch
sampled
7. Rl 7 CESNS bit (active for MST
down level at A-B2N2 U06)
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SENSE (SNS) INSTRUCTION FORMATS (Continued)

op |
Code Q Code Operand 1 Address i
oA M| N |
|
0 708 11]12{1315]16 23|24 3,
5475 | 0001 5475 Device Address
001 [0 0 Prnt switch on
1 1 Spare
2 2 Lower shift key i
3 Data character 3 Invalid character detected |
4 Keyed (EBCDIC) 4 Spare
5 5 Multipunch interrupt
6 6  Spare
7 7 Data key interrupt
010 [0 Program 1 key 0 Auto skip/auto dup on
1 Program 2 key 1 Record erase actuated
2 Program load switch |2
actuated
3 Release key 3 Program switch on
4 Field erase key 4 Skip key
§  Error reset key 5 Dup key
6 Read key 6 Auto rec rel sw
7 Right adjust key 7 Functional key interrupt
011 |0 0 Keyboard enable
1 1 Any function key |
2 2 Bail forward contacts
3 3 Unlock keyboard signal
4 Notavailable 4 Bail forward tng
5 §  Toggle switch latch
6 6 Any data key
7 7 CE sense switch (see note)
Note: Signal jumpered to A-82 M2P03 B 1
BSCC | 0010 | O Device address BSCC 1
000 | Flag steal data i
001_| System/3-to-micro buffer 1
010 | Micro-to-System/3 buffer and line 1 auto poll butter 1
Micro-to-System/3 buffer | Line 1 auto poll 1
011 status
0 Nooperation 0 IMPL not complete |
1 Attachment not 1 Micro error |
enabled ]
2 Interrupts not 2 Micro start clock |
enabled |
3 1/0 cycle request 3 Micro reset H
4 1/0 attention/line 1 |4 Micro wait |
§  1/Oatiention/line2 |5  Micro single cycie
6  1/0cycle 6  IMPL latch set i
7 1/0 working 70
100 | CAR or microprogram load start address 1
110 | C line status and line 2 auto poll bufter B
Line 2 auto poll buffer 0 BSCC line 1 busy j
1 BSCC line 2 busy |
2 Line 1 opend interrupt |
3 Line 2 op-end interrupt :
4 BSCC line 1 selected
5 BSCC line 2 selected ~J
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SENSE (SNS) INSTRUCTION FORMATS (Continued)

op
Code Q Code Operand 1 Address
DA (M| N -:
[ 7/8 11 [12 131516 23| 24 31
MLTA | 0010 Device address MLTA
0 Individual line instruction
000 Sense LRC and diagnostic buffers
001 Sense current length count and timeout butfers
010 Sense transaction address buffers
ot1 Sense line status
100 Sense flag and receive length count buffers
101 Sense control and branch buffers
110 Sense current address buffers
" Sense cycle steal and line interface buffers
1 General adapter mstruction
000 Sense control storage
001 Sense op end interrupt source
010 Sense PCH interrupt source
on Sense storage address buffer
Txx Invalid N code
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SENSE (SNS) INSTRUCTION FORMATS (Continued)

Op i
Code Q Code Operand 1 Address 1
DA (M| N
0 7|8 11{12[1315]16 23| 24
sioc | 0011 Device address SIOC (31
0 Must be zero o
Low Storage High Storage
Address Address
000 fovahd
001 170 Write mode set i
service response
1 Reset service res Spare
ponse after 6 ms :
2 Transter line Latcir teansfer |
2€0T line 4 |
3 Transfer ine Latch transfer i
1EOT hine 3
4.-0dd party Latch transter i
iine 1 |
5. Decrement Trans ine 3 i
DAR reset disc latch |
6 - Latch 110 Reset disc latch |
1 select after 6 ms i
7. Slave (transter hine  Trans e 5 !
6.and 7 1atch) reset disc latch
010 0 Spare 0 i
1 - End request 1 |
2 Interrupt pending 2
310 attention 3 { tengm
4 - Data transfer reg 4 3 count
sster panity check reqister i
5 - No-op latch 5 i
6 LCR overfiow 6 |
7_1/0 ready 7 !
on 0 1/01Dbit8 170 transfer fine 8 ‘l
[ 110D b4 1/0 transter ine 7 i
| 2 101Dt 2 1O transfer iine 6 H
.3 101D bt 10 transter ine 5 |
4-1/0 device attached 10 transfer tine 4 |
§.1/0 transter ne 11 /0 transter ine 3 i
610 transfer tne 10 110 transfer line 2 f
7-1/0 transter hine 9. 1O transfer lne 1 i
100 0 |
DAR DAR |
high fow
7 7 |
01 0-SIOC request latch 0 j
1 Service request 1 i
2. Service response 2 |
3 Interrupt enable 3 Data
4110 disconnect a [ transter
5. Wiite cell 5 1 regisier
6- Read cell 6
7-1/0 selected 7
110 tnvalid -
L Invalid
xxxx_xxxx | Operand address (sense by tes destinations]
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SENSE (SNS) INSTRUCTION FORMATS (Continued)

Op
Code Q Code Operand 1 Address
DA |[M | N }
0 7|8 11]12|1315 |16 2324 31|
_ 2501 | 0011 2501 Device Address
1 Must be 1
Svstem/3 Model 15 onty Byt d
001 [0 0  CEb2
1 1 Spare
2 2 Spare
3 3 Feed cycle
4 4 Sspare
5 5  RdFCB1
6 6 Rd FCB 2
7 7 Rd FCB 3
System/3 Model 10 only Byte d
o 0 CEbit 2
1 1 OMR area
2 2 OMR column
3 3 Feed cycle
) 4 Spare
5 5  RAFCB1
6 6 Rd FCB 2
7 7 RA FCB 3
Byte 3 Byte 2
010 [0  RdSC1Zcwr 0 CEbit1
1 Rd SC 11 cvr 1 Rd SC 6 cvr
2 Rd SC 0 cvr 2 Rd SC 7 cvr
3 Rd SC 1 cvr 3 RdSCBcvr
) Rd SC 2 cvr 4 RdSC9cvr
5  RJSC3cvr 5  Prerd SCovr
6  RdSC4cvr 6 Any rd SC cvr
7 Rd SC 5 cvr 7 Read emitter
Byte 1 Byte 0
011 [o LCR overtiow 0 Prerd feed chk
1 Trailing edge 1 Rd station feed chk
2 CRready 2 Hopper feed chk
3 Noop 3 Invalid card code
4 Coverchk (Mod 10) |4 Read comp chk
CR exec (Mod 15)
§  Spare (Mod 10) 5 Fiber opt/OMR chk
Xlate chk (Mod 15)
6 Spare Read overrun
7 Spare 7 No rd emit chk
100 |0
¥ Sense 2501 Data Addr Reg
7
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SENSE (SNS) INSTRUCTION FORMATS (Continued!

| op
! Code
i . -
| i
0 7 k3
3741 ! )
,‘ 000 | tnvahd
t 001 | 1.0 function register (4000 normal value! o
010 10 Spare e o
1 End request 1
2 intenupt pending 2
3 10 attention 3 Lengin
4 Dataanster rey 4\ wount
! parity che: b fug
| 5 No-op 5
| 6 Length count reg 6
{ overtiow 0
i 70 rwady S
011 [0 U0mBaa 0 Notused wttn v
1 O ID Bit 4 Al End of darg®
2 HOIDBe2 2 3741 s o parity e
i3 110 1D Bit 1 3 £nd of cora®
fa 3741 Atrached 4 End of joh*
i 5 3741 Ontne b 3741 a4 Ton e N
| Dukert enon
! 6 Wiite 10 Attauoiment s 6 Tubrt st
7 Read from 7 Notused
Attac . . N |
100 | Usta address
L__ 107 DOARmgh 97 R
1010 3711 D ey 0
request it
i 1 Service requent i
2 Server esponse 2 s
3 Interrupt caabie 3 % rans
4 10 disconnect 4 reg
5 Woecal 5
6 Readcal 6 '
| 71O selec '
| Al 0the: N cames invans and cause prices
| * Cause op end nterrupt Mod
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SENSE (SNS) INSTRUCTION FORMATS (Continued)

op
Code Q Code Operand 1 Addres
_________ hl
oA (M| N |
0 78 11 [12]1315]18 23|24 :n!
oA/
LDA | 0100
Attach 1
control 000 | Msg buff adr reg 00 |Msg buff adr reg

001 | Micro prog depend. 02 |Micro prog depend.

10 0C  |Micro prog depend.
111_| Micro prog depend. _ OE __|Cycle steal

above are sensed if attach disabled

000 | Micro prog depend. 10 |Micro prog depend. 11

Qg8 2

001

10 1C  |Micro prog depend. 1D
111 | Microprogdepend.  1E _ [MIAR-LO 1F

above are sensed if attach engbied
0101
1

000 | Control store sven  [Control store odd
001_| Op decode reg Op decode reg
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SENSE (SNS) INSTRUCTION FORMATS (Continued)

| 14a2
Sense

[To1r

R

23|24
C idress 14472
Must be 670,
o 0 Not assigned
1 Not assined
2 Not assigned
3 Punch incrementat
drive CB A
4 Punch CB 2

5 Punch CB 1

6 - Punch incremental
drive CB 8

CE diagnosticbin 1
Punch echo 9

Punch echo 8

Punch echo 7

Punch echo 6
Punch echo §

Punch echo 3

4
5 - Punch echo 4
6

7 Punch echo 2

[ Low Storage Address

Byte 2 (EB2)

Not assigned

Not assigned

Not assigned

Read station yam

Hopper misteed

Extra feed cycle

Punch station jam

Transport jam
Store 1442 DAR___
Operand address [sense by

O

XXXX  XXXX

80 —~ PROG.

N

LIS

U T A NI P

Al calls on i
Read ol 8.9
Read celin 44 6 !
|
i

Fiead celic 12

Fepd celle 121101
Heacd emutier
Fred CF

Ferd CB 1
Punch echo 1
Punch echo 0
Punch echo 11
Punch echo 12 !
Punch echo vabid

Not assigned H
Punch cell dark

0s1IC bit 2

High Storage Address |
Byt 1 (EB1) !
0 Head compare i
1 Lastcard indicator |
2 Punch chec 1
3 Davs ovi |
4 10 anennon i
5 o op latch i
6 - Feedoneck §
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SENSE (SNS) INSTRUCTION FORMATS (Continued)

op
Code Q Code Operand 1 Address
_______ A
DA M N 1
o 8 11121131516 23j24 3\:
3410 [o10 o Tape unit 0
0110 | 1 Tape unit 1
ot | o Tape unit 2
o1 1 Tape unit 3
Byte 0 Byte 1
000 [0- Noise 0 - Data converter check
1 - Wrong length block 1- Command reject
2 - Unit exception 2- Backward ALT P
3 - Data check 3 - Start velocity chk
4 - Diag track check 4 - llegal command
5-NOP 5 - TV status changed
6 - Equipment check 6 - Word count zero
7 - Sense valid 7 - Not capable
001 | Byte2 Byte 3
0 - Backward status 0 - Tapemark check
1- Not file protect 1 - End velocity check
2 - Tape indicate 2- TV position check
3 - Beginning of tape 3 - Reject tape unit
4 - Write status 4 - Write feed through check
5 - Start key 5 - No readback data
6 - Tape unit check 6 - Tach check
7 - Not busy 7 - Overrun
010 | Byte 4 Byte 5
0 - Seven-track Q - Bus out check
1 - Even parity 1 - Multitrack error
2- Dual density feature 2- Data timing error
3 - Alternate density 3 - End data/CRC
4.5 - Density 4 - Envelope/phase error
5 - False end marker
6 - PE 1D burst check
00 1600 bpt 7- VRC error
o1 800 bpi
10 566 bpi
1 200 bpt
6-7 - Model
01 Model 1
10 Model 2
11 Model 3
011 [ Byte 6 Byte 7
0 - Lamp check o
1 - Left column check 1
2- Right column check 2- Track
3 - Ready reset 3-In
4 - Data security erase 4-Error
5 - Spare 5
6 6
7 7
100 MTDAR-LO

(Continued)
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SENSE (SNS) INSTRUCTION FORMATS (Continued)

Op
Code

0 718

Operand 1 Address

16

24

3410
(Cont)

Attach Byte 0
Spare
ABI paruty error
ABO parity error
CU disabled
Two tag error
Sub system busy

- Out of sequence

- Sense valid

=)

R

Attach Byte 1

Address out response
Service out response
Command out response

o

Address in error
Service in error
Command i error
Status in error
Spare

(U RSN

110

Hardware Sense

Use this chart if bit 7 1s off
0- Spare

1 - Instruction CTR error
2. XFRerror
3-ALUerror

4- Spare

- ROS parity error

6 - Spare

7 This bit off

Use this chart if bit 7 is on
0- ALU FRU error

1 - Instruction CTR error
2- ABO parity error

3 - Control tag error

4 - Instruction tag error

5 - Spare

6 - Spare

7-Thisbiton

used

NOOBdWLN=O

used

R R =]

Bit

0-Dev 0 op end
1-Dev 1opend
2-Dev2opend
3 - Dev 3 op end
4 - Subsys op end
6. Forced to 0

6 - Forced to 0
7. Forced 10 0

Not used

Mod, 8, 12 and 15 only
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SENSE (SN8) INSTRUCTION FORMATS (Continued)

Op
Code Q Code Operand 1 Addross
—T T T T T hl
DA |M N \
o 7i8 11 [12[1318 (18 23/24 IIJl
BSCA 1000 Device address BSCA (8)
BSCA )
1 BECA 2
000 0 - Reserved 0 - Reserved
1- Bit time 1- Reserved
counter 4
2-Bit time 2-Reserved
Y counter 2
3- Bitti 3 -Reserved
counter 1
4 - Reserved 4 - Block cycl
request (IT8, BCC
or VRC check)
6 - Transmit trigger 5 - LSR/shift register
parity check
6 - Receive trigger 8- 1/0 cycle steni
overrun
[ 7 - CE SNS bit 7- DBI perity check
001 $top address register
010
o 0 - Reserved
1-CRC/LRC/VRC 1-Reserved
2- Adapter check 2- Reserved
on transmit
3 - Adapter check 3 - Reserved
on receiver
4 - Invaiid ASCHI 4 - Reserved
character
5 - Abortive disconnect |5 - Reserved
6 - Disconnect 6 - Deta set ready
time-out
7 - Reserved 7 - Di .
occupied
[j_n?‘o_ Current sddrew register
1 1nvalid
110 0 o
1 1
2 CRC high 2 CRC tow
3 (zeros for 3 (LRC for
4 ASCIl) 4 ASCIl)
L] 5
(] 6
7 7
m Inyalid

XXXX XXXX Operand address (sense byte destination)
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SENSE (SNS) INSTRUCTION FORMATS (Continued)

op !
Code Q Code Operand 1 Address ‘
] . TN i
DA (M| N | .
0 7i8 11 {12 |1315 |16 23(24 3|: ]
DA/ 1000 _ . 1
LDA 1 _ ﬁ o
Term, 000 | Micra prog depend 20 [Micro prog depend 21
Control 001 22 23
010 24 25
o011 |sI0 IR 26 27
100 |S101Q 28 29
101 24 28
110 2 20
111 | Microprogdepend _ 2E _ |Micro prog depend__2F
Above are sensed if attach disabled o -
000 | Micro prog depend 30 [Micro prog depend 31
001 |Stop ADRREG-HI 32 [Stop ADR REG-LO 33
010 | TX ADR REG-HI 34 |TX ADRREGLO 35
011 |BSCASTATUSHI 36 [BSCASTATUSLO 37
100 | Current ADR REG-HI 38  |Current ADR REG-LO 39
101 |Microprogdepend  3A  |Micro prog depend 38
110 |Microprogdepend  3C  |Micro prog depend 30
111_| Link ADR-HI 3E_ |Link ADR-LO
2265 | 1001 2266 Device Address CRT _
0 M bit is not used, it should be zero o
010 |0 0 Write Op (diagnostic only)
1 1 Start char gen (diagnostic |
only) |
2 2 Step-Display (diagnostic |
only)
3 \ Contentsof 3 Cycle steal request
the data reg (diagnostic only}
a 4 Display reset
(diagnostic only}
5 5 Data register parity check
6 6 Display not ready
7 7 Cyclesteal ACK'D
(diagnostic only) 1
000 | CRTARHI CRTAR-LO |
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SENSE (SNS) INSTRUCTION FORMATS (Continued)

op
Code Q Code Operand 1 Address
717 -~ -
DA |M | N |
|
0 8 11[12(1315 [16 2324 31
5444/ | 1010 | 0 5444 Device Address disk drwve 1
5447 [1011 | 0 5444 Device Address disk drive 2
5448 [ 1100 | 0 5448 Drive 1
101 ] 0 5448 Drive 2
010 [0 Noop 0 Scan equal hit
1 Intervention required |1 Cylinder zero
2 Missing address End of cylinder
marker
3 Equipment check 3 Seek busy
4 Data check a 100 cylinder
5 No record found 5  Overrun
6  Track condition 6 Status Address A
check
7 Seek check 7 Status Address B
011 [0 Unsafe 0 Jumperable CE bit
1 TAP line A 1 Jumperable CE bit
2 TAPine8 2 Jumperable CE bit
3 TAPIneC 3 Notbitnnginhibit®
) Index 4 Standard write trigger®
5 Head settiing 5  Condition prionity request*
6  Jumperable CEbit 6 Birring0
7 Model 6 7 Not CC regposition 17
“Mdi 15 only - with CE mode inactive
Bit 3 - Seek 0 complete
Bit 4 - Seek 1 complete
815 Op end
100 | DFDR
110 _|DFCR
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SENSE (SNS) INSTRUCTION FORMATS (Continued)

Code Q Code Oparand 1 Address 1
DA |M | N |
0 708 111211315 |16 2324 :u:
5445 1100 0 5445 disk drive 1 Device Address
1 5445 disk dr.ve 2 Device Address
1101 0 5445 disk drive 3 Device Address
1 5445 disk drive 4 Device Address
000_| Status bytes 0, 1
001 | Status bytes 2.3 1
010 | Status bytes 4.5 B
011 | Status bytes 6, B
100 | DDDR local store register
101 _| Status bytes 8.9
110_| DDCR local store register
Byte 0 Byte |
0 Formaterror 0 Disicdowe error
1 fntervention required (1 Unsafe
2 Missing address mark |2 Seek complete |
3 Equipment check 3 Seek complete 2
4 Datacheck a Data op compiete** " *
5 No record found 5 End of cylinder
6 No operation 6 Scan equal
7 Data overrun 7 Disk drive identifier
Byte 2 Byte 3
0 Decode 6 0 Key ume
1 Decode panty 1 Data tine
2 Spare® 2 Precequest latch
3 Senal read parity 3 Countorented
4 Disk busy 4 Write gate OE HA |
5 Address mark good |5 Disk drive bus test, |
contral g ;
6 Spare**® & Index !
7 CE senseiatch®** 7 Push,puti mode !
Byte 4 Byte 5
0 Endume bittme [0 Gaptme, field ume
panty
1 Begin, SAM, write 1 SER, DES
sync, or post times
2 Op parity 2 Single butter select
3 Counttmebittimel {3 SAM, check time
4 Read gate a Erase gate, RO fatch
5 Seek stop, diagnostic |5 Tag select parity, VFO
mode gate
6 Count found 6  Witedata
7 Previous field 7 Select parity
Byte 6 Byte 7
0 Track difference o Intermediate speed 1
counter bit 128 !
1 64 1" Slow speed
2 32 2 Stop
3 16 3 Detentin
4 8 4 Forward latch
5 5 Initial seek latch
6 2 6  Spare
7 1 7 Spare
*Seek 3 complete {mdi 15 only} (Continued)

**Seek 4 complete imdi 15 only)
Dev/Op end iterrupt imd! 15 only)
****0p end (mdi 15 only}
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SENSE (SNS) INSTRUCTION FORMATS (Continued)

op
Code Q Code Operand 1 Address
———————— il
DA (M| N |
[ 8 11 [12 {1315 (16 2324 Jl:
5445 Byte 8 Byte 9
(cont) o Cylinder address 0 Read/write unsafe
register bit 128
1 64 1 Head unsafe
2 32 2 Write unsafe
3 16 3 Head address register
bit 16
4 8 4 8
5 4 5 4
6 2 6 2
7 1 7 1
3340 1100 [0 Drive 1
3344 1100 |1 Drive 2
1101 | 0 Drive 3
1101 |1 Drive 4
100 | SNS DDDR
101 [SNS 1 adapter
Byte 1 EB2 Byte 0 EB1
0 SVP req latch Not/rdy unit ck DR-1
1 Scan equal Not/rdy unit ck DR-2
2 IPL sw remv pos Not/rdy unit ck DR-3
3 Op end Not/rdy unit ck DR-4
) No-op Seek complete DR-1
5 DM attention Seek complete DR-2
6 Unused Seek complete DR-3
7 Adapter ck |Seek complete DR4
110 | SNS DDCR
111 | Diagnostic SNS (SVP table)

It a diagnostic SNS s decoded, the existing LAC
value determines the sense bytes transferred. A
L10-2 is used to preset LAC.
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SENSE (SNS) INSTRUCTION FORMATS (Continued)

Op i
Code Q Code Operand 1 Address !
T T T T T T T T T I
oA M| N i
0 708 11]12]1315 (16 23[24 31
1110 Device adddress seral prnte ]
0 Select printer |
Low core address _iHan con o
010 Byte 2 Byre 1 |
0 Countend lateh b " ‘
1 Pantleft command |1 !
2 Matox counter g 1|2 . |
3 Matiix counter g 2 (3 Synu eheck
4 Matnx counier g 4 |4 ROS check i
Vertest oo chick |
6 Poamary carnage |
EOF 1
17 Invahd command
011 JE i
10 Hign speed larc !
1 Matex outpins |
rammer dr 1 i
2 Stepper trigger A 2 Matex output ;
hammer ¢ 2 |
3 Stepper trigger B 3 Matrix outpu i
hammer dr 3 i
4852 4 Matnx outpur
fammer dr 4 i
5 SS. Y is X output
! vaer e 5
6 S8 X 6 Matnx autut
hammer i 6 .
7SS W 7 Matis vutput i
tamimer de 7 |
000 LLAR-LO LLAR-HI
100 PDAR-LO PDARHI
110 PCAR-LO PCAR HI
1 Select LCD
010 Byre 2
0 Sense amp 1 10 sense amp check |
1 Sense amp 2 1 Card skew check |
2 Sense amp 3 2 Drve check |
3 Sense amp 4 3 Read mark check
4 Timing pulse 4 Lone finder mark
check
5 Drve check SS 5 Invalid command
check
6 Actwate LCD 6 Card n swich
feed cluich
7 _Hold busy §S 7 Cardout swie!
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SENSE (SNS) INSTRUCTION FORMATS (Continued)

Op
Code Q Code Operand 1 Address
—_ — ————_—— — —— = — = 1
DA M N |
o 8 1111211315 |16 23|24 3‘;
5213/ (R Byte 4 Byte 3
2222 0 5213 Printer 0 SkiplineSS 1
(cont) attachment
1 Not VFC 1 Skip line S8 2
2 Not bi-direc- Late mark
tional feature
3 Secondary 3 Special tie off
carriage EOF
4 Not L.marsw?2& 4 Card alignment SS
not R. mar sw 1
5 R.marswor L. mar 5 Spare
sw 1 (slow)
6 Pri. or sec. forms 6 Spare
motion contact
7 Prnmary forms 7 StopSS

emitter advance

XXXX_ XXXX

Operand address (sense bytes destination]
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SENSE (SNS) INSTRUCTION FORMATS (Continued)

Op
Code Q Code Operand 1 Address
e |
DA (M| N |
0 8 11[12 131516 2324 311 .
5203 | 1110 5203 Device Address I
[ Must be zero
000 |0 T -1
1 1
2 2
3\ Leftcarriage 3\ Right carage ;
a line location a line 1ocation !
5 5
6 6
7 7 3
[001 [0 0 Not printing contamns
1 Binary amount to 1 character in chain counter |
2 10 be added or sub 2 equal to character at
3 tracted to the line 3 pantpositon 1
4 prnter dataaddiess 4 Prnting - contans char
5 register 5 acterin chain counter in
6  (LPDAR) 6 dicating character at
7 7 position being addressed
010 |0 Leftor right carriage [0 Hammer shift cluteh
emitter
1 Execute prnt laten [t Print stirt SS - emutter putse
2 Chamemitier SS 2 Leftornght carmage cluich |
3 pssi 3 Prntcycied |
a Print time a Prnt cycle 2 !
5 CEsensebitlacched (5 Prntcycie 3 |
6  HMRunitatextreme (6  Hammer setlarcn
left (M1)
7 Home gate 7 Hammer bar rght
011 |0 Carniage sync check [0 Chamn sync check
1 Carriage space check |1 Incrementer syne check
2 Forms jam check 2 Hammer unit thermal check
3 incrementer falure |3
check Not used i
4 CEsensebitlached |4 |
5 Hammerechocheck |5 48 character cham instalied
6  Any hammer on check |6 Unprintable character
7 Noop 7 CEsensebit i
100 |0 o 1
1 h |
2 2 i
3 LPIAR-H: 3 LPIAR-Lo i
4 4 |
5 5
6 6 ]
7 7 !
110 [0 0 |
1 1 |
2 2 i
5 \ LPDARH 3 \ LPDAR Lo
4 la
5 5 |
6 6 |
7 7 j
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SENSE (SNS) INSTRUCTION FORMATS (Continued)

op
Code Q Code Operand 1 Address
—.r-r 1 -~ ~~---- M
oA (M| N |
0 718 11 ]12[1315 |16 23|24 av:
1403|1110 1403 Device Address
000_| Carr hine foc [Character count
010 [0 High-speed dr 0 Hammer set
1 Low-speed dr 1 PSS1
2 Carriage emitter 2 Cycle steal latch
3 Chain emitter 3 Chain/train ready
4 1403 attached 4 Print time
5 Home pulse 5 Hammer off echo
6 Carriage setting 6  Endof-forms
7 CESNSbit 7 inhibit carriage
0 [011 [0 Carrsync check 0 Chain sync check
1 Not used 1 Not used
2 Forms check 2 Notused
3 Printdata check 3 Echocheck (SA)
4 CESNSbitlatched |4 Interlock check
5 Hammer echo ck 5 48.char train
6  Anyhammeronck (6  Unprintable char
7 _Noop 7 CESNSbit
{ 100 |LPIAR
110 _[LPDAR
000 [IAR [oar
001_| Hammer address - Y
010 [ Not used Jo — Hammer reset
1 [1:7 Notused
011 | Hammer address - X T
100_|{ Buffer bits 0-7 [Buffer parity bit
110 _[SCR |RAR
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SENSE (SNS) INSTRUCTION FORMATS (Continued)

Operand 1 Address

2560 Device Addres

s

Normal mode

Diagnostic mode

Op
Code Q Code
oA (M| N

[ 78 11 [12]1318
2560 | 1111

0

1

0 [ 000

This info will be
valid atter any
adapter chk
occurs,

Adapter Chks

0 Unused

1 CSAR chk

CS chk

ALU comp chk
X-req mask chi
ALU bus chk
Main store chk

2
3
a
5
6
7 Yregchk _

This info will be
available 10 SNS
001" only when
a machine chk
oceurs

Data Chks
Read overrun
Punch overrun
Print overrun
Read comp chi
Punch comp chk
Invalid char

Fiber optic

TReq Adar

0 Unused

1
Adaris, of
focal store,

FEY

main store, or
ext trosen ar
the tme of e

> o

Machine Chiks
0 Overlap mode |

1 Column =mit raf wr
2 Column emit erase
3 Extrafdcicyele

4 Feed CB sey

5 Pch push extra

cyele
6 Pchincr CB seq
n1CB e

o | 001 Data Chks alumn in Error
Thisinfowill be [0 Read overrun 0 Overiap mode
available to SNS |1 Punch overrun UL e ares vt
‘001" only when 2 Print overrun 2
a data check 3 Readcompchk |3 [ oMt the
occurs 4 Punch comp chk a first column

E A M
6 Fiber optic 6
o |7_Print xlate chk g 7 ceeurred

o | oo1 T T Toancnks T R
Thisinfo willbe |0 Read overrun 0
available to SNS |1 Punch overrun '

‘001" only when |2 Print overrun 2 ) Numberof
no errors are 3 Readcompchk |3 { columns
present 4 Punchcompchk |4 punched on
5 Invalid char 5 | theiast punch
6 Fuber optic 6 ) command
7_Prntxiaechk |7

G| o0 Feed Chks Feed Chks
Thisinfowill be |0 Input station 0 Read station fate
available 10 SNS |1 Primary pre-read |1 Punch station
‘010" only when |2 Primary pre-pch 2 Print station
a feed check 3 Primary pch push |3 Cell 810 9
accurs 4 Secondary pre-read|4 Corner station

5 Secondary pre- |5 Stacker jambar
punch

6 Secondary punch |6 Cover interliock
pusher

7_Read station early |7 Attention
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SENSE (SNS) INSTRUCTION FORMATS (Continued)

op T

Code Q Code Operand 1 Address

0 718 11 [12]1315 |16 23|24 31
2560 9| 010 Rows 1n Error Rows i Error
tcont) Thisinfo willbe |0 Comp Hilextia |0 Comp Hi/extia
available to SNS {1 Comp Lo/missing 1 Comp Lo/missing
‘010" only when (212 2.4
a data check 3-1 The actual 3 5 The actual
occurs a0 row or rows (4 - 6 oW Or rows
5.1 that caused |5 -7 that caused
6 2 the data chk (6 - 8 the data chk
7.3 7-9 ]
010 |~ = 7 7 T|Read Column €nt — [Print Column Cnt
Thisinfo will be |0 * Number of 0 I Numnber of
available to SNS columns read columns print-
‘010" only when ‘ on fast read ed on last print
no errors are 7 ) command 7 ) command
present
o[ on Restart Byte General Status
Byte 2contains [0 SC1 0 Prtast card
card positions 1 sc2 1 Machine checks
prior 10 the 2 sc3 2 Feed checks
failing cycle or 3 sca 3 Data check
current card 4 5C5 4 Sec)ast card
positions i no 5 sC7 5 Noop
error 6 Spare 6 Prihpr check
7 Spare 7__Sec hpr check
0 [ 100 0
¥ Pont data address reg
7
o [ 101 [
¥ Read data addiess reg
7
o[ 110 0
¥ Punch data address reg
7
[ 1001 |Thisintowil be  |Diag RAP Mode Diag RAP Mode
available when the |0 Data in exter 0 Address of
attach 1s 1n diag } nat or LS req ‘ } external or
L |maPmode 17 T 17 T oiseq
1 [To07 Diag MTAP Mode Diag MTAP Mode
This into will be 0 FCB1 0 Solar cell 1 ¢cvr
avarlable when the {1 FCB2 1 Solar cell 2 cvr
attach is 0 diag (2 FCB3 2 Solar cell 3 cur
MTAP mode 3 FcB4 3 Solar cell 4 cvr
4 FCBS 4 Solar cell 5 cvr
5 FCB6 5 Solar cell 7 cvr
6 Corner sta S 6 Solar cell 8 cvr
7_CE SNS bit 7 _Solar cell 9 evr
1] o10 Diag MTAP Mode Diag MTAP Mode
Thisinfowidibe |0 Any feed CB 0 Pripre-rding
available when the |1 Spare 1 Sec pre-rd ing
attach 1sin diag 2 Sec pre-pch reg 2 Priistpch e
MTAP made 3 Spare 3 Sec st pch ej
4 Feedclutchsel |4 Print gate sel
5 Pri hpr mag 5 Spare
6 Sec hpr mag 6 Punch clutch sel
7_Pripre-peh reg 7 _Record emit
(Continued}
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SENSE (SNS) INSTRUCTION FORMATS (Continued)

Diag MTAP Moae

0 Prt pres roli hold

1 Noprtpres 1oit hoid

2 Prihpr switch
3 Sec hpr switcn
4 Mir relay sel

5 Read SCZ & 3 exp

6 Read SC2 exp

7 _Read SC3exp

Read SC4 exp
Read SC5 exp
Read SC6 exp
Read SC7 exp
Read SC8 exp
Read SCY exp

Op
Codae Q Code Operand 1 Address
DA (M| N j‘
0 8 11121315 {16 23/24 B
2560 1 [ on Diag MTAP Mode
(cont) Thisinfowill be [0 Solar ceil 6 cvr
available when the |1 Punch push CB1
attach isindiag |2 Print CB1
MTAP mode 3 PrntCB2
|4 Punch CB1
5 Punch CB2
6 Incr drive CBA
4 7 incrdnve CBB |
M Ton T — 7 T~ Diag Read Evaluation Mode
This info will be 0 Read emitter
available when the |1
attach is indiag |2 Read SC12exp
read evaluation  [3 Read SC11 exp
mode 4 Read SCO exp
5 Read SC1 exp
6 Read SC2 exp
7 _Read SC3 exp.

SRR I -]
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SENSE (SNS) INSTRUCTION FORMATS (Continued)

Op
Code Q Code Operand 1 Address
DA M N —!
o 7{8 11 (121315 |16 23/24 31:
5424 11 5424 Device Address
0 Must be zero
000 |0 Punch CB 0 Hopper 1 or 2
1 Punchstrobe 1 Hopper cell covered
2 Punch magnet one 2 Gear count 1,3,5,7,9, 11
3 Ind 1 byte 2bit 3 3 Read cell one exposed
(spare)
a Print ime 4 Read cell 18 exposed
5 Print fire CB 5 Allow read
6 Print magnet 1 (A1) |6 Hopper CB
9(A2)
7 Ind 1 byte 2 bit 7 7 ind 1 byte 1 bit 7 (spare)
(spare)
001 [0 Corner kick magnet |0 Punch registration rofl 1 or 2
1 Print stepper clutch (1 Prepunch cell covered
magnet
2 Post-print cell 2 Punch gate magnet
covered
3 Print inject CB 3 Punch eject roll magnet
a Print kick CB 4 Punch stepper roll magnet
5 Print stepped CB 5 Corner cell covered
6 Print allow, punch 6 Punch stepper CB
execute
7 Ind 2 byte 2 bit 7 7 Ind 2 byte 1 bit 7 (spare)
(spare)
o1 |0 Print buffer 1 busy 0 Read check
1 Print buffer 2busy |1 Punch check
2 Card in wait 1 2 Punch invalid
3 Card in wait 2 3 Print data check
a Overrun (5415 only) |4 Print clutch check
5 Hopper cycle not 5 Hopper check
complete
6 Card in transport 6 Feed check
counter bit 2
7 Cardintranscntrbit1 |7 No-op
100 MFCU print address register MPTAR
101 MFCU read address register MRDAR
110 MF CU punch address register MPCAR
5496 LARR} Data Recorder Device Address
129 0o M-bit is not used, it should be zero
o010 |0 o Off line
1 1 Transport jam
2 2 Stacker full, hopper empty,
or hopper jam
3 Contents of DR 3 Not used
4 Attachment Multi 4 Incorrect card code
5 Function register 5 Compare error on read or
punch 1/0 cycles or failure
10 take read cycle steals
6 6 129 not attached
7 7 Katakana not installed
000 | DRAR-HI DRAR-LO
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LOAD 1/O

Fhe foliowing instricnon formats s i G code wauencs

Op
Cade Q Code Operand 1 Address
DA (M| N
0 78 11 |12 [1315]16 2324
BT Drrect addim g, operand  2by e addre B
7 XR1 addiessng, ooerand 1 by te dplacement
81 XR2 adiiessing, opeoand 1 byt diplacement
EB 2 T
5415 | 0000 CPU device adiiiss .
1 Tnterval imer
000 | Times low byter [Reserved T
001 | Timer high by ir [Tires e by e ~
Model | 0001 Modier 6 consale keyhoard printer
a6 9 M it unused, con be erthe 0 or 1 :
Key Oxx | High order it anused, can be 0 or 1 - B
board 000 | Turn off indicators
Printer 001 | Tarn on command inchcators -
01x Set tierd indicators How order it unused) . —
5471 | 0001 5471 device addiess _
Printer 1 M b must be 110 select prnter
Key 000 | Load character to be prmied
board Al other N codes are invalid
5475 | 0001 5475 duvice address B
0 M bit must be 0 to select keyboard
000 [ Ser sticklight indrcators 1
Al other N codes are_mvard 1
3277 0001 Attachment Address
0| 000 | HDB regster address (32 reg)
001 | HDB register address
010 | HDB register address
011 | HDB register addiess
100 | HDB regster addiess
101 HDB register address
——

110 | HDB register address

111 | HOB register address

1 000 | Contro! storage

001 | Op decode register

011 | CRT data address reqister

BSCC 0010 | O Device address BSCC

001 | IMPL stop address register

010 | Select hine 1 (operand 1 address not used)

011 | Select e 2 (operand 1 address not used)

100 | Current address or IMPL start address
}-100
101 | Diagnostic
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LOAD /O (Continued)

Op
Code Q Code Operand 1 Address
— —— ===
DA M| N |
0 7{8 11 [12(1315]16 2324 311
MLTA | 0010 Device address MLTA (2)
0 Indwidual line instruction
000 | Load LRC and diagnostic buffers
001_| Load current length count and time-out buffers
010 _| Load transition address buffer
011 | Load fine status buffer
100_| Load fiag and receive length count buffer
101 | Load control and branch buffers
110 | Load current address buffer
111 | Load cycle steal and (me nterface buffers
T General adapter instruction
000 | Load control storage
001_| Load op decode register
010 | Load setect
011_| Load storage address buffer
Txx | nvahd N field
Data byte at operand address
Data at operand Data at operand
1 address (EB2) 1 address (EB1)
Birpostion 0123456701234567
Alogical 1 in the appropriate bit position selects
the indicated fine
Line number __ Unused 87654321
sioC | 0011 Device address for seral 1/0 channel
0 M bt must be zero
001 | 1/0 function register
010 | Length count register
100 | Data address register
101_| Data transter register
All other N codes are mvald
2501 | 0011 2501 Device Address
1 Must be 1
000 | Load length count register
100 | Load 2501 data address regster
3741 | 0100 Device address 3741 (4)
0 Must be zero
001_| 1/0 tunction register
010 | Length count register (Load 265 bytes minus the number of
bytes to be transferred — use hex)
100 | Data address register
T01_| Data transfer register
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Load 1/O {Continued)

o
CoPdc Q Code Operand 1 Address
Bk e
DA (M| N t
] 7|8 11]12[1315]16 23|24 3!
DA/ 0100 o a o ]
LDA 1 - o
Attach 000 | Msg buff adr reg 00  Msg buff ad req o1 B
Con 001 | Micro prog depend 02 Micro prog depend 03
trol l l
10 oc Micro prog depend on
111 | Micro prog depend 0F  Cycle steai
The above are LOADED when attachment
000 | Micro prog depend 10 1cro prog depe 1
001 12 13
1!0 1C Micro prog depend ‘1';
111 | Micro prog depend 1E MIAR-LO 1F
The above are loaded when attachment .s enabled
000 20 o
001
10 2E 2F
1 o
000 30 N
001
110 3E 3F
111
These buffers are loaded simultaneously with buffer address |
00 -0F ({attach disable} or 10- 1F (attach enabied) if the
micra-controller is disabled - (used fo set panty) See DA/LDA
term ., control for meanings (Q Code = 1000 1 xxx)
G101 | 1| 000 | Control store even _Control store odd
0101 | 1 | 001 | Op decode reg Op decode reg
1442 0101 1442 device address B
Card 0 Must be 0 T
110 000 | Length count register 1
100 | Data address register
All other N codes are invalid
3410/ [ 0110] O Tape unit "0”
3411 [0110] 1 Tape unit "1
oni| o Tape unit 2" -
o | 1 Tape unit "3’ T
000 | Byte count reg (in 3411)
| 100 | MTDAR —
110 | Not used 813 | Bitd | (other bits - unused) —
0 0 Disable all OP-end INT
Mod. 8, 12 1 Enable all OP-end INT
& 150nly 0 i Reset addressed TU-OP end |
1 1 Reset subsystem OP end
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LOAD 1/0 (Continued)

op
Code Q Code Oparand 1 Address
'_1 e |
DA M| N | .
0 718 M |12[1315]16 23[24 :1!
BSCA, | 1000 Device Address BSCA
LCA, 0 BSCA 1
IcA 1 BSCA 2
001 | Stop address register
[ 010 | Transition address register
100 | Current address register
110 | Current address register (not subject to busy)
DA/ 1000
LDA 1
Term. 000 | Micro prog depend 20 Micro prog depend 21
Control 001 2 23
010 24 25
011 | SI0 IR 26 sl01Q 27
100 28 29
101 2A 28
110 2¢ 0
111 | Microprogdepend 26 Microprogdepend _ 2F
The above are loaded when attach is disabled
000 | Micro prog depend 30 Micro prog depend 31
001 | Stop adr. reg - hi 32 Stop adrreg-lo 33
010 | Tx adr reg - hi 34 Txadrreg-lo 35
011 | BSCA status - hi 36  BSCA status - lo 37
100 | Cur adr reg - hi 38 Curadrreg-lo 39
101 | Microprog depend  3A  Micro prog depend 38
10 ¥ 3c [) ko)
111 | Link adr - i 3E_ Linkadr-lo 3F
The above are loaded when attach is enabled
2265 | 1001 | 0 | 000 | Set keyboard/dispiay screen address register
Dis M and N bits must be zero
play
Sta-
tion
5444/ | 1010 Drive 1 (top drawer)
5447 | 1011 Drive 2 (bottom drawer)
0 M bit unused, should be zero
011 | Diagnostic use
100_| Read/write address register
110 _| Control address register
5448 | 1100 Drive 1
1101 Drive 2
0 M bit unused. Should be zero
011 | Diagnostic use
100_| Read/write address register DF DR
110 | Control address register DFCR
5445 | 1100 5445 Device Address
0 5445 disk drive 1 Device Address
1 5445 disk drive 2 Device Address
1101 | 0 5445 disk drive 3 Device Address
1 5445 disk drive 4 Device Address
100 | DDDR
101 | Diagnostic LIO - 1
110 | DDCR
111 | Diagnostic LIO - 2
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LOAD 1/0 (Continued)

Op
Code Q Code Operand 1 Address
] I
DA |M| N |
0 7(8 11} 12{1315]16 23{24 711
3340/ 1100 o 3340 disk drve 1 deviee address
3344 [ 1100 | 1 3340/3344 disk o e address
11011 0 3340/3344 disk drv address T
1101 ] 1 3340 disk duive 4 device address
100 | DDDR o -
101 | Diagnostic LIO 1 B
110 | DDCR
111 | Diagnostic LIO 2
5213/ | E Device Address serial printer T
2222 0 Selects printer
1 Selects LCD - T
17000 | invaid
001 LLAR
010 | Conuol LIO “"
011 tnvalid
100 | PDAR
101 | invand
110 | PCAR
191 | Invaid
1403 | 1110 1403 Device address
0 | 000 | Forms length Unused
100 | LPIAR high LPIAR low
110 | LPDAR high LPDAR low
1 000 | RAR Unused
010 | 1AR Unused ]
100 | Bufter DAR
110 | SCR Unused
5203 | 1110 Printer device address
Printer 0 M bit unused, should be zero
000 | Load forms iengih
700 | Line printer image address register
110 | Data address register !
Al other N codes are invalid
5424 1111 5424 Device address
0 Normal mode
1 Diagnostic mode
700 FAFCU prnt address water MPTAR |
101 MF CU read addres: ster MROAR
110 MFCU punch address 1ieg MPCAR
1 LIO mtercupt control 15415 oniy i
£82 (data used to CTRL interrupts!
not 0123 4567  EBI
used 1 Enable interrupt
0 Disable interrupt
1 Reset Op endt int
1 Reset Prt butfer 1t
1 Reset Prt buffer 2.0t -
5496 | F Data recorder device address 1
129 0 M-bit s not used. it should be zero
[ [ 000 [ DRAR
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LOAD 1/0 (Continued)

op -
Code Q Code Operand 1 Address
oa [m[ n _:
o 7|8 n|12]1315]16 2324 :n!
7560 | 1111 2560 dewice sddress
0 Normal mode
1 Diagnostic mode
0 [ 000 | Unused Read length
G [ 001 | *Micro MTAP or read evaluation
1] 001 | “Micro RAP mode
0| 010 | Punch fength Unused
0 o1 * "Print length Print head select
0 | 100 | Load print address reg
0 [ 101 | Load read address reg
5[ 770 | Toad punch address req
“L10 001" EB1 format
01234567
Register Addr
o 1] 00—=3¢ Diag RAP mode
1]0f X X X X X X Diag MTAP mode
T[T X X X X X X Diagread

In diag RAP mode, EB1 will load the address of the register and EB2 vl
load the data. The microprogram will then load the data from EB2 into
the register addressed by EB1

1f the 'M"-bit 1s on, the 2560 box will be electrically disconnected from
the attachment.

**Print Head Select Format

01 2346567

X[ x 1]Hd1
XX 1 Hd 2
xIx 1 Hd 3
XX 1 Hd 4
x| x 1 Hd 5
X{x]1 Hd 6

The read, punch, print length plus print hd sefect must be loaded prior to
issueing respective read, punch, or print S10s. Any length count of zero
will result in a no-op of that respective command; ie, if read length 1s zero,
any SIO that involves reading will be nooped. The length counts only
have 10 be loaded once.
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TEST 1/0 AND BRANCH (T10) INSTR

In Q-byte sequence

UCTION

op 1
Code Q Code Branch to Address I
s T S R S al
DA (M| N |
i
o 7(8 11 |12({1315 |16 23 24 311
(4] 2byte direct address
o1 1 byte indexed by XR1
E1 1 byte indexed by XR2
5415 0000
1 —
01 Notready to-ready
Interrupt pending
5408 | 0000 Device address DPF (0} e
5410 Y Niast e cio
5412 Oxx Program level 1
DPF Txx Program level 2
x00 Cancel program level Tests setung of OPF
switch
x01 Load program level
from MFCU/AUX 2
x10 Load from console {/0
x11 Load prog from
ALT/AUX 1
XXX XXXX Branch to address if condition 1s met
Op codes D1 and E1 are indexed
Mode! 001 Device address keyboard
Key- Test 1/O 15 invalid and results in
board/ invalid Q-byte processor check.
5471/
5475
3277 0001 Attachment Address
3284 0 No - Op
1 | 000 Attachment not ready
001 Pending interrupt line 0 or 1
010 HDB/External Pty Chk
011 Control Storage Pty Check
100 Storage Address pty chk
101 Attachment check
110 Storage write data pty chk
11 Attachment busy
BSCC 0010 | O Device address BSCC
000 Not rdy funit check
001 Op end interrupt
10 Systemn/3 - to - micro buffer full
100 Interrupt pending
101 Micro - to - System/3 buffer full
MLTA [ 0010 Device address MLTA (2)
0 Individual hine instruction
x00 Line unit check
x01 Op-end interrupt pending
x10 Line busy
x11 PCl interrupt pending
1 General adapter instruction
000 Adapter not ready
001 Line op-end interrupt pending
010 Any line busy
o1 Line PCI pending
100 Any line unit check
101 Adapter check
110 Diagnostic bit
11 Any hine selected
XXXX XXXX Branch 1o address \f condition met
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TEST 1/0 AND BRANCH (TI0) INSTRUCTION (Continued)

Op
Code Q Code Branch to Address
' ’-——- ————— 1
DA |M N |
o 7(8 11[12}1315 |16 23 24 :'1'
s10C 0011 Device address SIOC
0 M bit not used
000 SI0C not ready
010 SIOC busy
XXXX_ XXXX Branch to address if condition met.
2501 0011 2501 Device address
1 Must be 1
000 2501 not ready or error
001 2501 interrupt pending (Mod 15 only)
010 2501 busy
3741 0100 | O
000 Attachment not ready/check
010 Attachment busy
1442 0101 Device address 1442 (5)
0 Must be zero
000 Test for 1442 not ready
010 Test for 1442 busy
Note: All other N codes invalid
XXXX  XXXX Branch to address if condition is met.
D1 and E1 are indexed.
DA/ 0101
LDA 1
Attach | 000 not ready.
Con- 010 High density buffer/external check (diagnostic);
trol also sets check
o1 Control storage check (diagnostic); also sets
check
100 Storage address check (diagnostic): also sets
attachment check
101 check (diagnostic)
110 Storage write check (diagnostic); also sets
check
1442 0101 1442 Device address
0 Must be zero
000 1442 not ready or errar
010 1442 busy
101 1442 interrupt pending (Mod 15 & 12 only)
3410 0110 ] 0 ape unit "'0""
341 0110 | 1 ape unit 1"
0111 | 0 ape unit "
0111 1 ape unit 3"
000 Not ready /unit check
001 (5415 only) Op-end interrupt
pending
010 Busy
BSCA 1000 Device address BSCA
LCA Q BSCA 1
ICA 1 BSCA 2
000 Not ready /unit check
001 Op end interrupt
010 Busy
011 ITB interrupt
100 Interrupt pending (Diag)
110 New data (Diag)
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TEST 1/0 AND BRANCH (TIO) INSTRUCTION (Continued)

op
Code Q Code Branch to Address
— —— ==
DA M| N |
|
0 718 11 {12{1315|16 23 |24 3
DA/ 1000
LDA 1
Term 000 Not ready /unit check -
Con 001 Op end mntertupt .
ol 010 Busy
o011 1TB nterrupt -
100 Interrupt pending -
2265 | 1001 Device address display screen
0 M bit s not used: t should be zero) R
xIx Display screen busy )
x0x Display screen check (D-register parity error ar
display screen not ready) B
Xxxx_xxxx__| Branch to address if condition met -
5444/ | 1010 Drive 1 ]
5447 [ 1011 Drive 2
0 Removable disk
1 Fixed disk .
000 Not ready or error!
010 Busy data transfer in process -
100 Scan found B
xxxx_xxxx__| Branch 1o address if condition s met B
5438 | 1100 Drwve 1
Disk 1101 Drive 2
) Upper disk
1 Lower disk o
000 Not ready or error
010 Busy data transfer in process
100 Scan found N
xxxx_xxxx__| Branch to address if condition s met ]
5445 | 1100 | 0 5445 disk drive 1 device address
1 5445 disk drive 2 device address
1101 [ 0 5445 disk drive 3 device address
1 5445 disk drive 4 device address
000 Not ready /unit check
001 Seek busy
010 Attachment busy
011 Scan hit
100 int pend — 15 only !
3340 [ 1100 [ 0 3340 drive 1 3
3344 [ 1100 | 1 3340 drive 2 )
1101 [ 0 3340 drive 3
1101 | 1 3340drve 4
000 Not ready /unit check I
001 Seek busy 7
010 | Attachment busy o
011 Scan hit
100 Interrupt pending 1
1403 [ 1110 1403 device address _
Condition tested 3
000 Not ready/no op
010 Print buffer busy
oo Interrupt pending 5415
700 Carriage busy
710 Printer busy
1 [ 001 Diagnostic mode off
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TEST 1/0 AND BRANCH (T10)} INSTRUCTION (Continued)

Op
L Code Q Code Branch to Address
j ————1
DA M| N \
|
0 8 11 [12{1315]16 23 |24 31
6203 | 1110 Device address printer (E)
Pon 1 o] Lett carniage
ter 1 Right carriage
000 Not ready
001 Invalid
010 Print buffer busy
on Invalid
100 Carriage busy
101 Invahd
110 Printer busy
m invalid
xxxx_xxxx | Branch 10 address if condition met
Op codes D1 and E1 are indexed.
5213/ [ 1110 Device address serial printer
2222 0 Selects printer
Prin- 000 Unit check
ter 001 End of forms
010 Busy
011 Busy or end of forms
100 Element at left margin
101 End of forms or element at left margin
110 Element at left margin or busy
11 E£nd of forms, on at left margin or busy
1 Selects LCD
000 Unit check
001 Last printable line
010 LCD busy
011 LSR busy
10x Read ID busy
1x Card not aligned
Xxxx_xxxx__| Branch to address if condition met
5496 | 1111 129 device address
129 0 Unused, must be zero
x0x 1/0 check or not ready
x1x Busy
5424 | 1111 Device address MFCU (F)
MFCU [ Primary
1 Secondary
000 Feed not ready or error
001 Read feed busy (condition 1)
010 Punch data busy (condition 2)
on Condition 1 0r2
100 Print data busy (condition 4)
101 Condition 1 or 4
110 Condition 20r 4
1 Condition 1,2, or 4
Xxxx_xxxx | Branch to address if condition met
Op codes D1 and E1 are indexed.
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TEST 1/O AND BRANCH (TI0) INSTRUCTION {Continued)

op
Code Q Code Branch to Address
N y
DA M| N |
o 7{8 1 [12[1315 16 23 |24 :«1:
2560 | 1111 2560 device address
0 Primary feed
i Secondary feca N
600 Foed 0ot rdy error
o [Toot1 Read busy
0 | 010 Punch busy .
0 [ 100 Print busy P
0 [ on Any busy -
0110 Punch o prnt busy
0 [ 010 interrupts enablect
0| 11 Interrupts pending
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START /O

In Q code sequence

Op Control
Code Q Code Code (R-byte)
DA (M| N
o 7|8 11(12|1315|16 23
F3 0123 4567 | Start 1/O operation
5415 | 0000 CPU device address
1| 000 | Timer and not-ready-to ready
Bits - - 567

0000 Oxx1 Reset interrupt request
0000 0x0x Disable interrupt
0000 Oxix | Enable interrupt
0000 00xx Stop timer

0000 01xx Start timer

5408 0000 | 0| 000 Device address - DPF - M and N must be zero
5410 0000 0 Not used
5412 1 Enable dual programming mode
0 Disable dual programming mode
1 Enable interrupt level O (system contiol panel
interrupt) key
0 Disable interrupt level O
1 Reset interrupt request 0. All other N codes
invalid
3277 0001 address
3284 0 Non-immediate (eventual Op end interrupt)
[ [ 000 Line address = 0 = 3277
001 Line address = 1 = 3284
000 Control only
010 Read (with control)
100 Write (with control)
10 Erase unprotected (with control)
00000 No control (unlock keyboard)
1 Use buffer address reg and count reg
00 Reserved for expansion (must be 00)

0 | 3277 unlock keyboard

1| 3277 10ck keyboard
00 | 3284 prir format = NL and EM controt
01 | 3284 prir format = 40 character print line
10 | 3284 prir format = 64 character print line
11_| 3284 prir format = 80 character print line
000 immediate (no Op end interrupt)
T0x  000xx | Disable attachment
11x  000xx | Enable attachment
1x0  000xx Disable Microcontroller
1x1 000xx | Enable Microcontrofler
xxx  000x0 | Disable interrupt
xxx  000x1 | Enable interrupt
xxx__0001x | Reset interrupt request

Mod 0001 Device address keyboard

4/6 0 M bit is not used; it should be zero
Con 000 N field is not used. it should be zero
sole xx10 0000 CE diagnostic (set interrupt request)
Key. xx01 0000 Reset parity check

board xx00 1000 Drop bail (lock keyboard)

xx00 0100 Pick up bail (unlock keyboard)
xx00 0010 Enable interrupt

xx00 0000 Disable interrupt

xx00 0001 Turn off current interrupt request
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START 1/Q (Continued)

op [ [Control
Code Code [R-byte) i
o 8 11{12{1315|16 23
s471 | 0001 Drvice address prie
Prin a 1 Setect Keyboa el
ter 000 Mt b 266 i other N codes nvand
Koy T T 00xn Oxx ] Zoro b tes Griune pos o ;
| boara ' Turt on auest pend e e
0 Tuers off reuest pending ddaron
1 Turn on procesd indicator
0 Tuen off procerd nd cator i
! Enabie reaues Koy e |
0 Disable ronuest key inforrupts '
1 Enabite data ke anterapts |
o Disabie data key initeriupis
1| Reser requist or data key nienopt
Select printen
T N e sero AR G o
1 Statormt o |
[ Do ot prant i
1 Start carrier return (ane ndex: ;
0 Do not carrier retuca 1
1 Force aprinter feeuback swites 16spons: i
1 Force a printer fog function switon responts ¢
0 Not used. Must be 2010 i
1 Enable printe inter ipt |
0 Disable ponter mierrupt |
1 Drgate printer maane s i
1 Reset punter mierupt
§475 | 0001 | 0 | 000 | Device addross keyboard. M and N must be zor
Key [ Broaram numenc shitt :
toard 1 Proarism tower shift
1 Tare error mdicator on
[ Bit 3 reserved
1 Restore key i
1 Uniock keyboard i
0 Oisable nteccapt |
i Enahie interrupt t
1| Turnoff mtenupt e |
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START 1/0 (Continued)

Op Control
Code Q Code Code {R-byte)
| —

DA M N

(] 7(8 11| 12|1315(16 23

MLTA | 0010 Device address ML TA (2}
0 Individual fine instruction
000 Contro!
001 Recewe
010 Transmit and receive
o1t Receive initial
100 Spare
101 Reset
110 Loop test
1 Auto poll
Txxx x 1fa1, bits 1,2, 3, and 4 of control code are
efiective
Oxxx x 1fa0,brts 1, 2, 3, and 4 of control code are
disregarded
1 Enable data adapter
0 Disable data adapter
Enable test mode
0 Disable test mode
Select switched line facihty
0 Select line facility
1 Select 600 bps line speed
0 Select 134.5 bps line speed
Start interval time-out
0 Cancel interval time-out
Reset PCl interrupt
o No action
Reset op end interrupt request
0 No action
1 General adapter instruction
000 Controt
xxx Invahid N field
oo x Ifa1,bits 1,2, 3, and 4 of control code are
etfective
Oxxx x 1fa0,bits 1,2, 3, and 4 of control
cade are disregarded
[ Disable MLTA
1 Enable MLTA
0 Disable microcontroller
1 Enable microcontroller
[ Disable wrap mode
1 Enable wrap mode
[ Spare
1 Spare
o Spare
1 Spare
Y Disable PCI interrupt capability
1 Enable PCI interrupt capability
0 | Disable op end interrupt capability
1 Enable op end interrupt capability

~
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START 1/0 (Continued)

Op Control
Code Q Code Code (R-byte}

DA M N

o 78 11| 12(1315]16 23
BSCC 0010

000 | Control

Bits
0123 4567 Function Specified
0000 0001 Enables interrupt request
0000 0010 Load micro-to-System/3 buffer
0000 0100 Not used
0000 1000 Set IMPL.
0001 0000 Enabie single cycle
0010 0000 Set micro reset
0100 0000 | Enable attachment
1000 0001 Disable interrupt request
1000 0010 Reset interrupt pending
1000 0100 Not used
1000 1000 Micro start clock pulse
1001 0000 | Disable single cycle
1010 0000 Reset micro reset
1100 0000 Disable attachment

001 Receive on!

010 Transmit and receive

[N Receive initial

101 Microcontroller contro!
Bits

0123 4567 Function specified

0000 0001 Start 2 second timer
0000 0010 Not used

0000 0100 Not used

0000 1000 Start CE trace

2001 0000 Not used

0010 0000 Not used

0100 0000 Set test mode on
1000 0001 Cancel 2 second timer
1000 0010 Disabie tine selected
1000 0100 Stop CE trace

1000 1000 Not used

1001 0000 Not used

1010 0000 Stop polhing

1100 0000 Set test mode off
110 CE diagnostic fused to dump CE trace)

110 — PROG.



START 1/0 (Continued)

op Control
Code Q Code Code (R-byte)

DA M N

o 7{8 11| 12|1315|16 23
sioC 0011 Device address SIOC (3)
0 Not used. A zero is preferred
000 | 0000 0001 Reset interrupt request These control
000 | 0000 0010 Enable interrupt ability codes may also be
000 | 0000 0100 Reset interrupt ability used with N codes

000 | 0000 1000 | Remove SIOC frombusy state 001 or 010 below
000 | 0001 0000 | Setinterrupt request
001 | 0000 0000 | Read /O device
010 [ 0000 0000 | Write /O device
o1 1/0 control 1
7 170 select 8
1 1/0 setect 7
1 1/0 select 6
1 1/0 select 5
1 1/0 select 4
1 1/0 setect 3
1 1/0 select 2
1 1/0 select 1
100 1/0 control 2
1 1]O select 14
1 1/0 select 13
1 1/0 select 12
1 1/0 select 11
1 1/0 select 10
1 10 select 9
1 1/0 unit 2 select All other N codes
1 1/0 unit 1 select invalid
2501 001 2501 Device address
1 Must be 1
000 SIO interrupt control
001 Read transiate
o1t Read card image
0123 4567
xxOx Oxxx | Disable interrupts
xx0x 1xxx | Enable interrupts
xx1x Oxxx | Reset/disable interrupts
xx1x_1xxx__| Reset/enable interrupts

3741 0100 | O

000 [ 0000 0001 Reset interrupt

0000 0010 Enable interrupt

0000 0100 Disable interrupt

0000 1000 Remove from busy state
0001 0000 Set interrupt request

001 | 0000 0000 Read from 3741

010 | 0000 0000 Write to 3741

011 | 0001 0100 Wrong mode sense response
0000 1000 Normat response

0101 0000 End of job-in response
0001 0000 Record length error response
1001 0000 Parity error response

0011 0000 End of data set-in response

PROG. - 111



START 1/0 (Continued)

Op Controt
Code Q Code Code (R-byte)
DA M N
[ 7(8 11} 12(1315]16 23
DA/ 0101
LDA 1
Attach 000
Con ooxx x0xx Reset diagnostic control
trol oo X 1xx Set diagnostic control
10xx  xxxx Disable attachment
11xx xxxx | Enable attachment
X0 xxxx Disable microcontroller
IxIx xxxx Enable microcontraller
1442 0101 1442 Device address
0 Must be 0
000 Feed
01 Read translate
10 Punch and feed
|9 11 Read card image
00 Punch and no feed
101 SIO interrupt control (Model 15 oniy}
0123 4567
xxxx  x000 Select stacker 1
xxxx  x001 Select stacker 2
xxx0  Oxxx Disable wterruots
xxx0 1xxx Enable interrupts
xxx1 Oxxx | Reset/disable interrupts
xxx1 1xxx__| Reset/enable interrupts
3410 1101 0 Tape unit "0"
3411 110 | 1 Tape unit 17
11 0 Tape unit 2"
KK Tape unit "37

600 | 1100 0011 | Mode set (9 track PE]
1100 1011 | Mode set (9 track NRZI]
0000 0111 | Rewind

0000 1111 | Rewind unioad

0001 0111 | Erase gap

0001 1111 | Write tape mark

0010 0111 | Backspace block

0010 1111 Backspace file

0011 0111 Forward space block
0011 1111 Forward space file
1001 0111 Data security erase

001 Read forward

010 Write

o011 Read backward

100 | 0000 0001 Diagnostic write

0000 0011 Loop write to read

0000 0111 Load byte

0000 1000 Write skew check

0000 1001 Read forward skew check

0000 1101 Read backward skew check
101 | 0000 0010 Crosstalk check

0000 0100 FWD diagnostic measure

0000 0110 | IBG timing test

0000 1100 | BKWD diagnostic measure
710 Attachment write Diag
11 Attachment réad Diag
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START 1/0 (Continued)

Control
Q code Code (R-byte)

Device address BSCA (8}
0 BSCA 1
1 BSCA 2
000 Control
y 001 Receive
010 Transmit and receive
011 Recewve initial
100 Auto call
101 tnvalid
10 Loop test
11 Invalid
Txxx x 1fa 1, bits 1,2, 3, and 4 of control code are
effective
Oxxx x 1fa0. bits 1,2, 3, and 4 of control
are disregarded
1 Enable BSCA
0 Disable BSCA
1 Enable test mode
0 Disable test mode
1 Enable step mode
0 Disable step mode
x Spare (no effect)
1 Start 2:second time-out
0 Cancel 2-second time-out
1 Enable interrupt
0 Disable interrupt
1 Reset interrupt request
0 No action
Note: The control code s effective with every
N-code function except that the start 2-second
time-out must be used only with the control
function (N = 000)
DA/ 1000 | 1] 000 O Disregard bits 1, 2 and 3
LDA 1 Activate bits 1, 2and 3
Term 0 Disable BSCA
Con 1 Enable BSCA
trol xx x No function
0 Stop 2 second timer
1 Start 2 second timer
0 Disable interrupt
1 Enable interrupt
0 No function
1 Reset interrupt
2265 1001 2265 Device address CRT
0 M bit is not used; it should be zero
x1x Display,
x0x Halt
XXXX_ XXXX Data used in halt
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START 1/0 (Continued)

Op Control
Code Q Code Code (R-byte)
1
DA (M| N
0 7(8 11{12{1315[16 23
5444/ 1010 Device address disk drive 1 (A)
5447 1011 Device address disk drive 2 (B}
0 Upper disk (removablel T
1 Cower disk (frxedl

000 | 0000 0000 | Control - seek
001 | 0000 0000 | Read data

001 | 0000 0001 Read dentifier
001 { 0000 0010 | Read diagnosnic
001 | 0000 0111 Read vernify

010 | 0000 0000 | Write data

010 | 0000 0001 | Wnte identifier
011 |{ 0000 0000 | Scan equal

011 | 0000 0001 | Scan low or equal
011 | 0000 0010 | Scan high or equat

5448 | 1100 Drive 1
1101 Drive 2

0 Upper disk

1 Lower disk

000 | 0000 0000 Control seek
001 | 0000 0000 Read data
001 | 0000 0001 Read identifier
001 | 0000 0010 Read diagnostic
001 | 0000 0111 Read verity
010 | 0000 0000 Write data
010 | 0000 0001 Write identifier
011 | 0000 0000 Scan equal
011 | 0000 0001 Scan iow or equal
011 | 0000 0010 Scan high or equal
Notes. 1. Bits 16-23 are not used by the
attachment
2. Al otner N codes invalid
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START 1/0 (Continued)

Op Control
Code Q Code Code (R-byte]

DA M N

[ 718 11]12|1315/16 23
5445 1100 | O 5445 disk drive 1 device address
1 5445 disk drive 2 device address
1101 [ O 5445 disk drive 3 device address
1 5445 disk drive 4 device address
Control
000 0000 Seek
0001 Recalibrate
Read
0000 Key-data
0001 Home address and record RO
001 0010 Count-key data

0011 Verify-key data
0100 Count-key-data diagnostic

0111 Buffer diagnostic
Write
0000 Key-data
010 0001 Home address and record RO
0010 Count-key-data
Scan
1000* Scan key-data, equal
o11 1001* | Scan key-data, low or equal

1010* Scan key-data, high or equal
Interrupt (Mod 15 only}

1000 Enable interrupt

0100 Reset seek 1 interrupt

0010 Reset seek 2 interrupt
100 | 0001 Reset seek 3 interrupt

1000 | Reset seek 4 interrupt

0100 | Reset op end nterrupt

0010 | Reset enable interrupt

Note: An unassigned R byte specification
causes the attachment to hang-up in the
busy state
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START 1/0 (Continued)

S S
i Op | Control

i Code Q Code | Code (R-byte)
i

1

! 0000 | Key data I
6001 1 HA and RO count aven '
0010 | Count kev data |
0011 ‘ Venfy kev data |
0100 | Count key data diagnostic and |
0101 | reset huffered tog
o111 Diagnostc sense 1
1006 | RO key gata odd
1001 | HA and RO count odd i
1011 Extended funcrional sense i
1101 Data modute control reset |
610 | T W T i
0000 | Key deta i
| 0001 HA andd RO even 1
; 0010 | Count key data .
0011 l Repeat key 0ata
0110 | Roodd
1000 | Write count compressed dats
! 011 | .

Equal }
only
| High or eaual

| Read o equai
i

{7100 ] Tnterrupt control
1000 1000 | Enable interruot
0100 i Reset seek compiete 1
0010 Aeset seek compiste 2 i
0001 | Resetseek complete 3
| 1000 | Reset seek compiete 4 1
0100 | Resetopend i
i ‘ \ 0010 | Resetenabie nterrupt i
| 0001 Program IPL nnable
5213 | 1110 ] Device addre o
2222 0 Selects printer
Printer i Selects LCO__ .
Xxx N field 15 not used: seros are preferred
G000 0000 | Seraiprntoperaton
0000 0001 | Lineprint operation
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START 1/0 (Continued)

Control
Code (R-byte)

0 7(8 11| 12[1315[16 23
5203 | 1110 5203 Device address
M o] Left carnage s used (single {ced carniagel
T Right carriage 15 used
000 Space only
010 [ "Print followed by spacing
100 Skip only
10 Print followed by skip
T 0000 0000 No space A number greater than
0000 0001 | One space 315 not permitted and
0000 0010 | Double space will result in a space
0000 0011 | Triple space 2210 operation

0000 0010 Skip to line 2 112 lines are the maxi-
mum length of a form

(8 lines per inch}

0000 0001 | Skip to line 1 I

0110 1M Skip 1o line 110
01110000 Skip to hine 112

1403 1110 1403 Device address
| [0 000 | [ Space only
010 ) T Print followed by spacing
100 Skip onty
L 110 Print followed by skip
‘ 1 {_001 Diag inst 1
010 Diag inst 2
0000 0000 | No space A number greater than
0000 0001 | One space 315 not permitted and
0000 0010 Double space will result in a space
| 0000 0011 | Triple space zero operation

0000 0010 Skip to line 2
[IXRRNERN] |

112 hines are the max:
mum length of a form
Pioe b i 1 {8 lines per inch)
0110 1111 | Skip 1o line 110

0111 0000 | Skip to line 112

011 | 1000 0000 | Enable interrupt

5416 [ 0000 0000 | Disable interrupt

only | 0100 0000 | Reset interrupt (buffer busy)

0010 0000 | Reset interrupt (carriage busy)

0000 0001 Skip to line 1 )
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START 1/0 {Continued)

op Control
Code Q Code Code (R-byte)

DA M N

o 7|8 11| 12131516 23

2560 | 1111 2560 Device address
0 Use primary feed

1 Use secondary feed
000 Feed only

001 Read

010 Punch and feed

ont Punch and read

100 Print and no feed
101 SI0 interrupt handier
110 Print punch-leed

[EE] Printpunch-read
0123 4567
xxxx x000 | Stacker select default {1
xxxx x001 | Stacker select 1 }

The stacker select code
is applied 1o the card
n pre-punch

xxxx x010 | Stacker sefect 2
xxxx x011 | Stacker select 3
xxxx x100 | Stacker select 4
xxxx x101 | Stacker select 5
00xx xxxx | Disable interrupts
Otxx xxxx | Enable interrupts
10xx xxxx | Resetinterrupts
11xx_xxxx__ | Resetfenable interrupts
5496 | F Data recorder device address
129 ) M-bit s not used. 1t should be zero
x01 Read a card
x10 Punch a card
11 Diagnostic data
x00 Diagnostic cycle steal
xxxx_xxxx___| Data used in diagnostic data
5a24 | 1111 5424 Device adaress
0 Primary card path s used
1 Secondary card path is used
000 Feed
001 Read
010 Punch feed
011 Punch read
100 Print feed i
101 Print read
110 Punch print feed
[N Punch print read
0 Printbuffer 115 used
1 Printbuffer 2 is used
1 8bit IPL read
1 Print 4 ines
x Reserved
x Reserved
000 | Noselection
100 | Sefect stacker 4
101 | Select stacker 1
110 | Sefect stacker 2
1911 | Select stacker 3
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