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PREFACE

The 3830-2 Maintenance Library is designed to assist the
Customer Engineer in achieving a repair when a failure is
discovered either by a customer who has placed a call, or by
the CE performing system checkout or routine EREP analysis.
The manual assumes that the majority of calls can be handled
by a product-trained CE with help available from a support-
trained CE when needed. Maintenance material is given
prominence in the manual organization, with emphasis on
"how to fix'"' rather than on theory of operation.

Information pertaining to MST component circuits, ALD's, and
FEALD's will be found in the IBM Maintenance Library, Logic
Blocks Automated Logic Diagrams SLT, SLD, ASLT, MST, Order
No. SY22-2798. '

Information pertaining to MST packaging, tools, and wiring
change procedure will be found in the FE Theory of Operation,
IBM Monolithic System Technology, Order No. SY22-6739,

Information pertaining to MST power supplies and components will
be found in the FE Theory of Operation, /BM Power Supplies, Order
No. SY22-2799. :

MAINTENANCE LIBRARY ORDERING PROCEDURE
(IBM INTERNAL)

Individual pages of the 3830-2-Maintenance Library can be
ordered from the San Jose plant by using the Wiring Diagram/
Logic Page Request (Order No. 120-1679). Indicate machine
type (3830-2) and, in the columns headed ''Logic Page",
enter the sequence number, part number, and EC number.

SAFETY

from Mechanicsburg (Order No. $229-1264).

Be constantly aware of hazardous situations when working on the 3830-2 Storage Control. Take time to
review the CE safety practices listed below which havé been reprinted from the pocket-size card available

CE SAFETY PRACTICES

Ali Customer Engineers are expected to take every safety
precaution possible and observe the following safety prac-
tices while maintaining |BM equipment:

1.

You should not work alone under hazardous conditions
or around equipment with dangerous voitage. Always
advise your manager if you MUST work alone.

Remove all power, ac and dc, when removing or assem-
bling major components, working in immediate areas of
power supplies, performing mechanical inspection of pow-
er supplies, or installing changes in machine circuitry.
After turning off wall box power switch, lock it in the
Off position or tag it with a ‘Do Not Operate’’ tag, Form
229-1266. Pull power supply cord whenever possible.

. When it is absolutely necessary to work on equipment

having exposed operating mechanical parts or exposed

live electrical circuitry anywhere in the machine, observe

the following precautions:

a. Another person familiar with power off controls must
be in immediate vicinity.

b. Do not wear rings, wrist watches, chains, bracelets, or

metal cuff links,

Use only insulated pliers and screwdrivers.

. Keep one hand in pocket,

e. When using test instruments, be certain that controls
are set correctly and that insulated probes of proper
capacity are used,

f. Avoid contacting ground potential (metal floor strips,
machine frames, etc.). Use suitable rubber mats, pur-
chased locally if necessary.

a o

. Wear safety glasses when:

Using a hammer to drive pins, riveting, staking, etc.

. Power or hand drilling, reaming, grinding, etc.

Using spring hooks, attaching springs.

Soldering, wire cutting, removing steel bands.
Cleaning parts with solvents, sprays, cleaners, chemi-
cals, etc.

Performing any other work that may be hazardous to
your eyes. REMEMBER — THEY ARE YOUR EYES.

sanow

-

16.

17.

18.

19.

20.

21,

Avoid touching moving rnechanical parts when iubricating,
checking for play, etc.

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

Avoid wearing loose clothing that may be caught in ma-
chinery. Shirt sleeves must be left buttoned or roiled above
the elbow.

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

Before starting equipment, make certain fellow CEs and
customer personnel are not in a hazardous position,
Maintain good housekeeping in area of machine while per-
forming and after completing maintenance,

Knowing safety rules is not enough.
An unsafe act will inevitably lead to an accident.
Use good judgment - eliminate unsafe acts.

ARTIFICIAL RESPIRATION

General Considerations

. Start Immediately — Seconds Count

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

. Check Mouth for Obstructions

Remove foreign objects. Pull tongue forward.

. Loosen Clothing — Keep Victim Warm

Take care of these items after victim is breathing by him-
self or when help is available.

Remain in Position

After victim revives, be ready to resume respiration if
necessary.

Call a Doctor

Have someone summon medical aid.

Don’t Give Up .

Continue without interruption until victim is breathing

. . e 6. Follow special safety instructions when performing special- without help or is certainly dead.
Grou.ps of pages can be ordered by u!cludm'g a description ized tasks, such as handling cathode ray tubes and extremely
(section, volume, etc.) and the machine serial number. high voltages. These instructions are outlined in CEMs
) and the safety portion of the maintenance manuais. Rescue Breathing.for Adults
7. Do not use solvents, chemicals, greases, or oils that have
not been approved by I1BM. 1. Place victim on his back immediately.
8. Avoid using tools or test aquipment that have not been ap- 2. Clear throat of water, food, or foreign matter,
proved by IBM. 3. Tiit head back to open air passage.
CE-MLM Feedback forms are provided at the front of this volume for 9. Replace worn or broken tools and test equipment, 4. Lift jaw up to keep tongue out of air passage.
:z“?he‘ Cg"j“me’l‘)tsi If the forms have been removed, send your comments 10. Lift by standing or pushing up with stronger ieg muscles — 5. Pinch nostrils to prevent air leakage when you blow.
¢ address below. . this takes strain off back muscles. Do not lift any equip- 6. Blow until you see chest rise.
ment or parts weighing over 60 pounds. 7. Re R
. . . Remove your lips and allow lungs to empty.
This manual was prepared by the IBM General Products Division, 11. After maintenance, restore all safety devices, such as guards, 8. Listen for snoring and quralings — signs of throat obst
Product Publications, Department G24, San Jose, California 95193. shields, signs, and grounding wires. ' tion 9 gurglings — signs of throat obstruc-
12. Each Customer Engineer is responsible to be certain that 9. Repeat mouth to mouth breathing 10-20 times a minute
no action on his part renders products unsafe or exposes Continue rescue breathing until victim breathes for himself.
customer personnel to hazards.
13. Place removed machine covers in a safe out-of-the-way
place where no one can trip over them.
14. Ensure that all machine covers are in place before returning -~ —
machine to customer.
15. Always place CE too! kit away from walk areas where no Thumb and Final mouth-to-
one can trip over it; for example, under desk or table. finger positions mouth position
330-2 AA0200 | 2346970 437402A | 437405 437408 437414
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© Copyright I1BM Corporation 1972, 1973
> > ST T N Y Yy (Y oY L N N -
# Y NS N o ¥ ¥ \/’J N N N v \*\J/ N o N /i) < @ AN A 4 N N ¥ &/ N N

PREFACE, SAFETY

PREFACE, SAFETY



IBM 3830-2 MAINTENANCE LIBRARY

HOW TO FIND INFORMATION:

CONTENTS—CHL-I

DOCUMENTATION PLAN (PLAN 10) defines major sections of the manual. Where practical,
documentation is arranged in sections corresponding to the natural breakdown of machine elements.

FIRST PAGE OF EACH SECTION indicates the contents of the section and may contain other
pertinent information.

CHL-1 1
DIVIDER TABS provide rapid accessibility and allow efficient cross referencing between and within
maintenance library sections,
CTRL 1
(e ————
PAGE NUMBERS in ‘“thumbing’’ position may be rapidly scanned by flipping pages.
FSI 21
3830.2 | AA0300 | 2346971 | |437402A | 437403 |437404 | 437405 | 437408 | 437414
sea 10f2 |Part Number 15 Mar 72 | 21 Apr 72 | 23 Jun 72 15 Aug72| 16 0ct72 | 4Jun 73
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INDEX 1

START 1

ERROR
MESSAGE

ACTION

MICRO 540

INTRODUCTION TO THE IBM
3830 STORAGE CONTROL,

MODEL 2

INTR 10
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A SUBJECT INDEX gives access to specific subjects.

START is the starting point for all maintenance. This section is designed to get you
quickly on the right track and either lead you to a solution or direct you to more specialized in-
formation elsewhere in the manual.

ERROR DICTIONARIES (MICRO and OLTS) reference appropriate maintenance
procedures for microdiagnostic and online—test error messages.

FAULT SYMPTOM INDEX (FSl) references appropriate maintenance procedures for
errors identified by sense data.

WANT TO LEARN THE 3830-2? The INTR, CMD, and MIC sections contain instructional and
recall material that is useful either for initial training or as backup information during the maintenance
activity.

PLAN b

1BM 3830-2 MAINTENANCE LIBRARY
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MAINTENANCE LIBRARY DOCUMENTATION PLAN

PLAN

The documentation plan defines
organization of manual and content

~ of major manual sections.

1 oo S
[ MLX r

Legend pages contain descriptions
of symbols, conventions, and
abbreviations used in the MLM.

Maintenance Library Cross Reference
(MLX) pages provide an index of
entry/exit lines in this MLM and in

- MLMs of units that interface with

L START. J_

[ MSG J—

L PANEL f_

[ MICRO f_

the 3830-2.

The starting point for all maintenance
activity. High level diagnostic MAPs
help isolate the fault to a single
conceptual unit. A preventive
maintenance schedule is included.

Performance data collection and
analysis. Includes descriptions and
example of statistical data, error
data, and environmental data.

Description and operation of the
3830-2 CE panel. Includes error
collection and analysis from CE
panel. ‘

MiCRO diagnostics operating
summary and error message
dictionary.

Lo

L SENSE

| FsI

(___CTRL

L MPL....

1
MP LATTACH-
MENT

L cHL-l

____CTL-I

e T TR

D R R B

Online tests (OLTs) operating
summary and error message
dictionary.

Detailed description of sense
information. )

Fault Symptom Index (FSI)
used with error code derived
from sense data.

The control (CTRL) unit is the
heart of the 3830-2 Storage
Control. Detailed MAPs are
provided for trouble diagnosis.
Backup information includes
descriptions of the control storage,
microprogram instruction decode,
general purpose registers, and
arithmetic logic unit (ALU).

Theory and maintenance
information for the microprogram
‘load (MPL) file.

Detailed MAPs followed by
descriptions of MPL file/3830-2
attachment circuits and initial
microprogram load (IMPL).

Detailed MAPs and descriptive
information for the channel interface
conceptual unit, including the Two
Channel Switch feature and Two
Channel Switch, Additional feature.

Explains how the control interface
allows selection and control of a
disk drive.

3830-2 l AA0300
i Seq 2 of 2

2346971

437402A | 437403 | 437404 | 437405 | 437408
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Detailed MAPs of the 3830-2 power
system. Includes sequencing and
distribution diagrams.

Introduction to IBM 3830 Storage
Control, Model 2. Describes the
various conceptual units which
make up the 3830-2. Shows data
and control flow within and
between the 3830-2 and the disk
storage modules.

Microprogram and hardware
operations for the various
commands and operations
performed by the disk storage
subsystem.

Microprogram information needed
to read CLDs. Describes the micro-
block format, the various microword
formats, and register assignments.
Also included are microprogram
instruction examples.

Microdiagnostic descriptions
and flowcharts of tests to
aid in trouble analysis.

Structurai and component
locations for the 3830 Storage
Control, Model 2.

Installation instructions for the
IBM 3830-2.

Alphabetical subject index of
maintenance library.

MAINTENANCE LIBRARY DOCUMENTATION PLAN P LAN 1 0
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LEGEND (Part 1 of 6)

Logic Diagrams

In the following logic representation, line signal levels are
disregarded. The purpose of the symbols and descriptions
is to provide a reference for servicing. Additional informa-
tion can be found in IBM Maintenance Library, Logic
Blocks, Automated Logic Diagrams SLT, SLD, ASLT, MST,
Order No. SY22-2798; and IBM Maintenance Library,
Monolithic System Technology, Theory of Operation,
Packaging, Tools and Wiring Change Procedure, Order

No. SY22-6739.

Function Blocks

(]

AND

OR

OE

is active.

EV

Even

oD

Odd

Lim

Limiter

SS

. TD

(frequency)

osc

Oscillator

AR

Amplifier

Negator

3830-2

Single Shot

Time Delay

Signal Mode
Converter

Inverts logic

Current Switch

Exclusive Or
Output is active if either input, but not both,

An even number of inputs (including zero)
must be active to produce an active output.

An odd number of inputs must be active to
produce an active output.

Limits one or both extremes of a wave form.

ST

PG

A-(N)

SUM

Schmitt Trigger

Pulse Generator

Driver

Threshold

Impedance
Network

Algebraic
Sum

Filter

Logic Block Special Symbols

Capacitor
Diode

Indicator
Inductor
Jumper

Impedance Network

Special Function

Power Supply
Card Socket Pin
Resistor

Switch

Thermal Element
Transformer
Fuse

Hold Coil
Pick Coil
Pick 1 Coil
Single Coil

Entry
Exit

See Diagram ——— gl

Logic Block Suffixes

Flip Flop

OR
AND

Example

“OR" circuit being used as an

indicator driver

Logic Diagrams

Decode T
s | e | 7
0[1'2'3'4[5'6[7

Full

]
Register Name and ALD Page |
0 15

T

Flip Latch
Polarity Hold
Line Receiver

Wire Logic

Partial

Transfer Transfer
N 15
1

- Clear

Storage Elements :

Transmission Line Terminator
Transmission Line Driver
indicator Driver
Core Driver
Magnetic Head Driver
Magnet Driver (Relay, etc.)
Voitage Amplifier
Differential Amplifier

Complement

DECODE

Example shows decode
of positions 5,6, 7.

REGISTER

Symbol ( ®) means
that register is displayed.

ABO0300
Seq. 1 of 2

2354653

Part No.

()

437405
15 Aug 72

437408
16 Oct 72

437414
4 June 73

© Copyright 1BM Corporation 1972, 1973

Set

Set

Reset

Data

Control

Clear

Carry

Shift

(Serial Input Data)

Name and Page
0 7

I

(Serial Output Data)

On
FDelayed On

Off
[Delaved Off

|—— Output

Clear

cCcCCcCcCcccc
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LEGEND (Part 1 of 6) L G N D 6

Analog/Digital Logic Blocks

Digital Logic: Conveys information by a device
assuming a !imited number of discrete states,

usually two.

Analog Logic: Conveys information through signals
that vary in amplitude, frequency, phase, or com-
pound frequency throughout a continuous operat-
inY range or time period.

N/C Point

N/O Point

—ul sumv Suffix to function
——U|] 0-03A5 V (Voltage) | (Current)

—Uu D—m=-—
—U

N/O Point
N/C Point

Flip-Latch

Symbol (w) identifies indicator lamp.
Card location and ALD (logic) page
reference at bottom of block.

Flip-Flop

Shift input is shown by a P (shift to active)
or N (shift to inactive). Delayed output (D)

l L_o- Analog circuit code
U, D, F, C = Analog edge or
block characters
U (Up): A voltage or current mode signal that per-

forms its function as the voltage changes toward
positive or as the magnitude of the current increases.

D (Down): A voltage or current mode signal that
performs its function as the voltage changes toward
negative or as the magnitude of the current decreases.

U-D: As shown in example, indicates signal inversion.

F (Frequency): A signal that conveys information by
the combined effect of many individual oscillations.

C: Indicates the presence of short pulses.

does not change state until end of shift pulse.

Polarity Hold

Output becomes active when data line and
control line are both made active. Output
remains active when control line becomes
inactive, PH registers can have contents
changed by strobing new data in with the
control line; reset is unnecessary.

COUNTER

* Counter advance
pulse is + for UP count
-~ for down.

SHIFT REGISTER

Serial data enters at
high-order bit position
and is shifted toward
low order bit position.
Serial data exits at
low-order bit position.

ADDER
At+B=C

Timing Charts ACTIVE STATE

Numerals at the beginning and end
of the bar identify the signals
(numbered on the same chart) that
activate and deactivate this line.

A bar over the numeral (2) indi-
cates that the lack of the signal
activates or deactivates the line.
The active-state bar indicates

th hift

I I ——

LGND 6

LEGEND (Part 1 of 6)



LEGEND (Part 2 of 6)

(Gate) ——————— 3¢ 00.00

XX100——1054 MICROPROGRAM INSTRUCTION

A K=32 A EXAMPLE
K+SC—>DC Add 32 to contents of SC
| * register and place results
on D bus only. ““C" causes
? BR3 ST3C to be turned on if
L5 —0X*00—LE there is a carry out of ALU.
WRITE
CHECK FILE MASK
FOR ALLOW NO
WRITE
1 MULTIPLE LINE TRANSFER
2
1
2

]' GATE

Numerals against gate symbol
give page or diagram number
of gating circuit.

DTA--DRV INTERFACE

DTA- DRV INTERFACE

INTERFACE BETWEEN TWO
FUNCTIONAL UNITS

.
b

Relay Contacts

N/C_ N/O
—
B Black
Coming on
page only

@.’Leaving page

FS1 6

ON

O

SOLENOID

Identified by name, e.g., Feed Clutch.

RELAY OR CONTACTOR
Type indicated by letter code.
P = Pick

PL = Pick Lower
PU = Pick Upper

H = Hold
LP = Latch Pick
LU = Latch Upper

RELAY CONTACTS

Shown in the deenergized position.
N/C = Normally Closed (break).
N/O = Normally Open (make).

EXTERNAL PAGE CONNECTOR

Indicates connection between diagrams on
separate pages. Letter keys are used to
identify corresponding points. Below the
symbol is the page number of the
connecting point.

INTERNAL PAGE CONNECTOR

Indicates connection between several parts
of the same diagram. Line-of-sight arrows
assist in locating other connector(s).

¢ X ¢ \ CHECK Q ﬁ TEST POINTS
All three are used throughout the manual.
) The waveform in the symbol is never
intendgd to represent any real waveform
Indicate Indicate & Stop 6 to be displayed.

) — ) 3\ ) -

(o 0 ¢ \ PARITY CHECK These symbols are used to highlight
component installations, removals, .
adjustments, and measurements.

Indicate Indicate & Stop C% INSTALLATIONS AND REMOVALS

)Y o )

( X ©  INDICATABLE BUS WITH ‘

NUMBER OF BUS
LINES SHOWN ADJUSTMENTS
Wired Pluggable or &
Switchable
MEASUREMENTS-CHECKS
- ﬂj L& ? INTERBOARD .
s o o b CONNECTOR
ABO0300 | 2354653 437405 437408 437414
3830-2 Seq. 20f2 |PartNo. ()| | 15Aug72 | 16 0ct72 | 44un73
' -© Copyright 1BM Corporation 1972, 1973
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Flowcharts PROCESS, MAJOR FUNCTIONS OR EVENTS

EXTERNAL PAGE CONNECTOR (Entry)

Indicates entrance from correspondingly lettered symbol
on referenced page.

BASIC ACTION BLOCK

ANNOTATION (In-Line)

Gives descriptive comment or explanatory note.

INTERNAL PAGE CONNECTOR

Internal page connector shows entry from correspondingly-
numbered symbol elsewhere on page. Flow is top to
bottom from the reentry point.

XX identifies register used for function or event.

ANNOTATION (Supplementary)

Gives descriptive comment or explanatory note.

FUNCTION OR PROCESS DETAILED ELSEWHERE

Block identifies process and indicates where the detailed
flowchart is located.

DECISION

Indicates a branch to alternate paths.

EXTERNAL PAGE CONNECTOR (Exit)

: Indicates exit to correspondingly lettered symbol on

(Page) referenced page.

TERMINAL

ndicates beginning or end of flow path.

SPECIAL EXTERNAL PAGE CONNECTORS (Entry)

Error Code] - .
- | Symptom Code: Developed from sense information.

Error Code: Used with microdiagnostics.

Note: See MICFL section for special flowchart
symbols used in that section.

LGND 8

LEGEND (Part 2 of 6)
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Voltage Levels

LEGEND (Part 3 of 6)

2 Level Asymmetrial

SOLID LOGIC DESIGN AUTOMATION

e . A — — a
i — OR j— OR
.. 2 Level Symmetrical . ] — o o Technology | MST-1]MsT-2 mMST 4
Macro Symbol :0DD oDD The output line will be at its indicated ievel when one
OFE =] —I o or more of the input functions have been satisfied. Input |Output
——A+OR — f\ OR The out'puft I:‘ne will be at its indicated polarity when one MPUL -0.613|+0.675 | +0.570{+0 570
— j——— or more of the input AND groupings has all its inputs at R -
—1I= the indicated polarity. or=— , —{or| A LZ‘;L 0.969|+0.230 | +0.170} +0 265
pr— L L -1.522(-0.240 |-0.170] - 5
DD — ——oDD l—— The output line will be at its indicated level when all 026
_ — o€ of the input function groups have been satisfied. MNDL -2.383]-1.260 |-1.000}-0.800
—_ — ‘ M =M i level
—— OR+A = OR]| A The output line will be at its indicated polarity when all ADDITIONAL 2 LEVEL ASYMMETRICAL LOGIC PUL = Most positive up leve
— —— OR —— of the input OR groupings have one or more of their Input Output Inout Outout ’.V"“’" For additional LPUL = Least Positive up leve!
— —Ior inputs at the indicated polarity. Level Level Symbol Lo'v,nl Lovrlu Symbol z;?;gzgggesng”g% LNDL = Least negative down level
Logic Blocks, ! MNDL = Most negative down level
. AND A * OE ;’A“ny of the OE Automated Logic
_ ollowing Diagr SLT,SLD,
EA'ODD = A looD The output line will be at its indicated polarity when an * OR OR oDD . | PH functions: PH A:gfﬁrx;sr order MST 1 Si
—— A A oDD n.um‘ber of its input AND groupings has all its inputs . A, OR, AR, numbér SY52-2798 0613 1 Signal
= — at the indicated polarity. obD obD obD | ss OE or ODD Ss . Up Leval Region
-0.969
The output line follows the data input line when the Unreliable R
control input line is at its indicated polarity and the " nreliable Region
Data  ———OE+PH —10€E I PH data input grouping (OE) is satisfied. If the data input Level Logic 1522
Control |—— line remains constant, changes in the control line will — A
] not affect the output. If the control input line reverses A —0R+PH A lolp The output line will be at its indicated polarity when one -2.383 Down Level Region 7
Clear — polarity, the output will remain at the polarity it held OE oe |R|H or more of the input functions are satisfied and the CTL i
at the moment the control line changed. CTL — input is at its indicated state. When the CTL input goes
’ ) CLR — to the opposite polarity of that indicated, the output will
When the top AND input goes to the polarity shown, CTL nty 1, th
A=FF :_LA_ FF | a pulse sets the circuit and produces output of the —ecr hold whatever polarity it possessed. Activating the CLR MST 2 Signal
g ) input line resets the Polarity Hold circuit and the output +0.675 p
: polarity shown. After set time, the top AND has will be reve f the polarity sh '//
— N — ] no effect. rse o polarity shown. UD 1evel Region
— A Output opposite the polarity indica_ted results when A — OReFF—— = a o[ }— The output lines will be at the indicated polarity when +0.230 4
the bo}tom AND goes to thq polarity shown. After Delir@eato—r" rlF one or more of the input AND functions above the Unreliable Region
reset time the bottom AND input has no effect. — N — A delineator has been satisfied. After set time the upper ~0.240
— When one or more of the input pulses change to A — ] AND functioq has no effect. . X7 7
—{OR"sS ——] OR| s its indicated polarity, the output line temporarity’ —{AJo QOutput opposite the indicated polarity results when Down I I
— —] changes to the polarity shown for a period of time —= A |R] k.__ the AND function below the delineator goes to the -1.260 c
that is characteristic of the particular circuit. polan.ty shown. After reset time the lower AND
function has no effect.
A——0oRssS = A |o]|s , MST 4 Input Signal
N eren OE ] —{ oe R}S At the time one or both input functions is satisfied, +0.570
OR WL A the output line temporarily changes to the polarity Up Level Region
_.I_DO_T When the output of a block enters both a DOT OR and shown for a period of time determined by the Single +0.170
a DOT AND, the letters WL (wired logic) are placed to Shot (SS) block circuit. .
the right of the primary block function symbol. ’ Unreliable Region
Basic blocks whose outpoutsfare connected extirnglllay -0.170
to perform an AND or OR-function are identified by ] D 'R 7
OR WL an A or OR placed to the right of the primary block — A+OR E A+OR -1.000 9/wn£l_e>/e/ ol
) function symbol, replacing the WL. * DELINEATOR: The “*' will be inserted in the space reserved
OR | f— a between top and bottom functional groupings.
poT Note: Other functions may be dotted as shown in +0.57 MST 4 Output Signal
the chart below. 0.570
FL The FL, PH and other symbols Up Level Region
ADDITIONAL 2 LEVEL SYMMETRICAL E A«OR shall be placed as the top line Note: Other functions may +0.265
output pin position where the be dotted as shown in the Unreliable Region
Input Output Input Output macro symbol space requirement chart below. 9!
Level Level Symbol Level Level Symbol prohibits the dot function to be -0.265 7
) placed within the logic block. Down Level Region £
OE A OE+A AND PH A+PH ADDITIONAL 3 LEVEL LOGIC’ -0.800
820 OgD~A OE OE «PH ; T
ReA OR OR+*PH nput Second Output Input Second Output :
Level Level Level Symbol Level Level Lovrl Symbol )
AND OR A=OR AND FF A+*FF A*FL N Drive SLD Logic Switching:
OE OE+OR OE OR OE+FF  OEsFL OR A OR+A . AND FF
. A+FF A«FL
1 OR FL OR<FF OReFL OE OE «A OR or OR+FF OR<FL 6.0v
; - | anD 00D A+0DD . OE FL OE+FF  OE+FL’ '
| L ano oe AND ss A+SS 320 OR A<OR Plus (+)
A«OE OE OE +SS OE *OR . AND 3ov
OR OR+OE OR OR+SS . OR ss ohiss Unpredictable
OR PH OR«PH OE E +SS (Floating)
L . AND A+PH < o ,
Note: For additional information see |BM Maintenance Library, Logic Blocks, Automated Logic Diagrams SLT, SLD, OE OE «PH o‘énv of the following basic functions A, OR, AR, or 0.3v Minus (<)
ALST, . 0.1V -
Gnd ——————(Shorted open)
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FUNCTIONAL SYMBOLS
Descriptions
—/1Ss | Functional Symbol .
FL y . Functional Symbol Functional Symbol
FF [— FF [— AR *DF| a AR+DF e 2Pt
" Af—d b—0o I APt FF 2
—r b co a co b — c G ! b FF a s
b —{cD ¢ 1 5 A s b —1s
—1J d c d —C c R
FF : g d —]G1
9 o — N
—_—T a e G2 —9
a FF [ a s FF b— Al e [ a s FU ¢ "
s LS b S b——s s c R Note: If the outputs can be
‘ c J p— b ——— determined for simultaneous
PH d ¢ J R G1 set-reset, an S or R below an
OR R d R ¢ output indicates the FF's
—i1CD amamed M M R condition, either set or reset.
c f (K f —K Multiple set (or reset) inputs
—r____ ] are considered to be ORed.
) Basic Storage Inherent-OR in the FF Single Function Application Dependent Notation
Symbols
Note: For additional information see IBM Maintenance
Library Logic Blocks, Automated Logic Diagrams SLT,
SLD, ASLT, MST, Order No. SY22-2798
STORAGE ELEMENT LINE DEFINITIONS
i Functional Symbol
Inputs to storage blocks are identified by letters inside the block, adjacent to 1 Functional Symbol 1 unctional Sy
each input. c a X01
b 21 A 0 oco b 2 A d DCD
S Set 2 4 op— a 1 X0t d
R Reset 1 — b 2 1X0 e
J  Set (Complement) a——4 1X0
K  Reset (Complement) b —o72 22— c 4 1A e c 4 0XO0 f
T Complement 3 el 1MXp——2g
C Control A 1 ¢ 1 Py
CD Controlled.Data .___. A 0xo0 f
G Gating 5
LA 6 b——
The storage elements above show combinations of inputs. K'\L— 7 11X
The storage elements (FL, FF, PH) show examples of the input line designations. A | 9
The inputs are defined as follows: A 7
S Get:  When set is active, all outputs are at the polaritv' shown. . , Note: Rightmost digit on the
R Reset: gh;‘r; tressho‘: v‘vsn active, all outputs are at a polarity opposite The decimal the | ] output IiZg qorrasp;’on‘ds to 7{70
o SWH. . I e decimal sum of the line values o topmost digit on the input line
J Set._ JA::‘?:(',,:L;:‘;‘;,B ::ﬁ;t.:::;: '3:: 2:2;3: s application of those inputs which are at their active (“X” in any position means that
K Reset: Acts like a reset, except in combination with a J input. level equals the value of the active input line has no effect).
T Complement: The T input complements each output. output line. If no input lines are
C Control: When active, the control input permits the output to change with active the 0 output line is active. If
changes to the data input line. When inactive, the control line i H i
holds the output at whatever polarity it possessed at the moment a‘ll "Tput I.I nes are active the 7 output
. the control line went inactive. line is active. DCD DCD
CD Controlled Data: . When the associated control input is the polarity shown, X . L
a CD input at the polarity shown sets the storage ele- Note: The decimal sum value existing —1 0 gg‘
ment. Likewise, a CD input at its opposite polarity at the decoder inputs agrees with the —12 op— —
resets the storage element, when a control input is decimal number shown at the output 1— oBpF—
active.cg multiple CO in';:uts to the 'storage element, any one line labels. Only one output can be 1p— 18—
active input can set the storage element. . ; . A1l
G Gate: Represents the AND function without the use of the AND logic active at any given time. 2 A2 38
symbol. When multiple gating lines are required, gates are identified - 2 4B
by the same numerals used to identify its related gated dependent Output Value Input Line 3 — A4 5B}—
line. A G1 gate will control an input or output line marked with a 1. Condition 3Ip—
G Gate (input): When at the polarity shown will allow dependent 0 abe . .
inputs of the polarity indicated to affect the 1 abc Multiple output lmgs A'decod_er shown
storage element. In all other cases it can be 2 abec can be associated with with gating lines.
considered inactive. 2 : % % agiven output (sum) .
G Gate (output): The dependent output will be at the polarity 5 a b c
i shown when the associated gating line is at its 6 a b c
indicated polarity. In all other conditions the 7 a b c
output stands opposite to the polarity shown.
sz | 22000 [zseess | [aszacs Tasaos Tasrad T aaraco IBM CONFIDENTIAL
= 5 1 t 4y 73
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DO3

e

I——BO?—-
+

A plus (+) or minus ( BN ) under an
output line indicates the extreme
potential that may be forced by an
external source.

An equal sign (=) followed by a
number specifies the number of input
lines of the polarity shown required
to produce the indicated output.

A loading character (L or U) under
the output line or in the edge of the
block under the output line indicates
that the external load cannot be
isolated from the driving circuit
without affecting the output of

the driver.

—TG07

—21F
A-B2M

Note: An asterisk (*) on an input or
output line denotes a connection
that leaves the board, or refers to
the connector listing at the bottom
of the ALD page.

A Ib1or—

Special Notations

Matrix

Functional Symbol

MT X
Y3 X0 o oF
X1 1 1
Y2 X2 2 2
3
Y1 4
5 e
Yo 6 b—
7 —
X0 X1 X2 Yo o 8
Y1 3 9
Y2 6 10
Y3 9 1"
Active Input Lines Active
X0 X1 X2 YO Y1 Y2 Y3]| Output
X X 0
X X 1
X X 2
X X 3
X X 4
. X X 5
X X 6
X X 7
X X 8
X X 9
X X 10
X X 1

Note: The matrix (MTX) is a functional logic block
with two or more groups of inputs. The decimal
numbered output will be active when it equals the
decimal sum of one active line from each input
group (shown in Chart). If any input group does
not have an active input, then there is no active
output from the matrix block. '

LGND 12
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ELEMENTS WITH COMMON INPUTS/OUTPUTS (Part 1 of 2)

- . . . . Address notation A, AR, or AW must prefix ORDER AND SELECTION OF FUNCTIONAL
Element Description Shift Register (REG) Multi-Register (MREG) the data, This indicates the data is dependent SYMBOLS HAVE THE FOLLOWING EFFECT
Bit 3 } Function REG 64 Bit Shift on an address. ' Note: No writing will take place in the addressed
\ MREG MREG A = Read Only Storage (ROS) or when . 9 p n 2 56
{Name) Common REG _E 1) REG A0 00000 the read/write address is identical. storage cell unless G1 is active. No readout will
c Control — 2¢ ) 2; — AW = Write address. AW must t()e shown occur from the decoded address unless G3 is active.
G1 A as data input dependent; (for example,
— | ;l C N C a3 12287 AWCD).
) ) E c AR = Read address. AR must be shown as 1] DOCD |g MREG
— Functional D 3 E )D [ G1 a dependency with the output. ) AW
— Elements
(Data Section) YD 64 Bit Shift cD j E The numeric address span shall be specified R ] 2?
— to the lowest in the common section. — G2
— order position : CD-1 —{ oco | | a3
)0 — ~ . Al 1 "G’ will replace the C to control the data
: Shift up or down Co- information in the MREG. The C is reserved ] E
COMMON CONTROL SE_CTION: Used MREG (B) for the condition that would place a zero in /1
only for dgpendencv (gat‘mg) and/or all storage cells not addressed. AW2G1D - AR3p—
common lines for the register. There . AWO MREG
are no outputs from the common DEFINITION: The control input causes the data AW AW2G1D - AR3}——
section. in each bit position to si;ift one o‘;smon as AW?2 000 Example Input Lines Needed Output Lines Needed
indicated by one of the following designations. i .
el Y e 9 AW3 g{\)l; (A é(o' 1.2,3) é‘éo(c} 2') 3) G1 Active at its indicated polarity:
NAME: May be any of the following: o . ARO cD ata (a) Data and G2 active with a decoded
selector (SEL), register (REG), decoder ) " (greater than) When this line goes active AR1 000 address = write a one
(DCD), matrix (MTX), multiregister the data content will shift from the top (upper- AR2 AR- (8) A(0-12287) A(0-12287)
most) bit position. Similarly, the contents (b) Data or G2 inactive for a decoded
(MREG), and delay (DLY). . 9 ar AR3 255 C G1 (gate) .
of each bit position will shift down the symbol. J c J E D CD (data) address = write a zero
“ { " (less than) When this line goes active, (©) AW(0, 1.2, 3) AR(0, 1,2, 3) Note: The output will be active from a
DATA SECTION: A group of vertically the data content will shift from the bottom o e cD CD (data) decoded address if a one had been stored
A in the storage element and G3 is active.
stacked functional elements. The to the next bit position above and similarly —_1-co4—— cD ac )
number of stacked elements will vary for each bit position in the shift register (D) AW(0-255) AR(0-255) If a zero had been s{ored' or G3 is inactive,
with the number of inputs. symbol. CcD cD cb CD (data) the outputs will be inactive.
Note: The function of the Jogic element Note: A time difference in shifting will be (c) (D)
may be placed above the common con- indicated by a trailing edge symbol ( ~ ).
trol section outside the logic block.
Common Function (COM) Multi-Control Register (REG) Selector Function (SEL) SEL Register Function (REG) Counter (REG)
COM a REG The reset and
a A . a—a1 REG a b —1 8; a A a —{c1 +§EG RREG preset inputs
b— G2 3 d c G3 e PH b 4 82 n —JlaG1 cause the outputs
: E — cg b E cb - h 8 dr G1 —1s to assume polarity
I oD AR . j E e g’ c c E j ] shown .
d c—1 i d—] .
e _— cCiD +—— e 2 3—j d R . G1D 1547
. -l d—7 c20 4+— e — 1-CD-2 — — ——
A e —12 oD | j cip ] ¢ f—1q
f ] g 20— 3—« alN e f — 1co2 i GID p— —is+1 p—
g—2 OE h—1 f [ .
T e 4 : e e
P R —— — | . control (+) wi
b —¢ Al oe c3D 4+—— . ¢ 9 1-CD-2 |- G1D — cause the outputs
9 L« . h ;uncmlmal R R to change when it
h Functional Functional Functi ymbo Functional ) ) falls with trailing
Symbol Symbol unctional ) Symbol Functional Functional edge symbol ( = ).
Symbol i : A PH ) Example: Symbol Symbol
c 9 i . .
The multiple control inputs shall be desig- CcD r__J b output “h*" is active Eﬁf;g;;‘g\?e:d ﬁ«ngzgr;-z;er:':&lﬁ-irz‘cgﬁm?:;:d
nated by sequential numbers shown entering C when input lines ‘e’ :
t?IEF;NITl?)NI Com"e\zn fuhnction the common section; for example, C1, C2, R and “'a’’ are active and S&::rt\hteofg}fo?r:c:vt\:t?os:sctlon of the symbol
ock may be associated with any e .
group of basic logic elements The control data shall enter the data section DEFINITION: A selector is a functional i‘::g:‘:’“‘ gate line "'b
functionally related by their of the symbol and will normally be diagram- logic block consisting of two or more . b ‘ _— o o
dependent gating. Each functional med as multiple outputs. OR blocks having input and/or output +n" When this line goes to its indicated
element shall contain the proper signals dependent upon common gates. polanty.the decimal quantity n is added
letter(s) that makes it an approved The ’C’”’ designator must be a suffix to ) to the binary count contained in the
logic symbol. The common section differentiate it from a gate. Example: DEFINITION: A register logic block consisting register. The n need not appear when it
may contain the letters COM at Example: Output line "j” is active when line “c" is of a group of associated storage elements with is a one.
ithe very top line. } active and lines 'd” and “'a’ or lines "‘e"’ common input qnd/or output gating or other . “_n" When this line goes to its indicated
CID = Storage Data output controlled by C1. and "'b"" are active. common input lines such as reset. polarity, the decimal quar)tity n is sub-
Note: The ¢ symbol represents the Lo tracted from the binary count contained
OR function connection in the data Note: The “0” symbol represents the Note: Descriptive nomenclature such as in the register, The n need not appear
section. OR function connection in the data bit 1, may be placed above each logic when it is a one.
section. element.
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:ELEMENTS WITH COMMON INPUTS/OUTPUTS (Part 2 of 2) :

LEGEND (Part 6 of 6)

LGND 15

Edge of Block Character

An edge of block character, alongside or in the edge of an
FEALD (MST) block, serves the following functions:

A S FL
—W
P R
—C
B8 S £L REG REG REG RREG
P—R —R 61
B 1 C 1 a [ o O =
R A——d—s—}—w cb T 1o CD-2—
B———S—}—xX co—4— T —119CD-2—
s
¢ FL cC——s—}—v cD T —19CD-2}—
S —]
D——oA—S— z CcD T —119CD-2—
R
(A) (B) (c) (D)
D S FL
—-2
R
REG ——SREG REG REG REG
—s —R —{co —s —s
—c —R —4R —N]|c
Note: See LGND 12 for storage : C ] E J E ' : t : c
element line definitions: S, CD,
T.R, C, G etc. —Nb—T —d cD
R CD C | |
R cD |_ . - 7
¢ NI-——T I——-CD———-—
(E) (F) (G) (H) (J)

Example A shows four FL blocks with a common reset.

Example B shows four PH blocks with a common control
line.

Example C shows four FF blocks with a common reset.

Example D shows a register with gate. The G1 gate-in line
is needed to set bits into the register (upper set of inputs);
ORed with each of these inputs (by a diamond) is an
ungated input. The G2 gate-out line is necessary to produce
an output.

Example E shows a set line common to two positions.

Examble F shows two data positions capable of being set
or reset by a single S or R input.

Example G shows a data line common to more than one
control input; whatever data is available at CD is stored
into a position when the appropriate C input is active.

Example H shows a multiposition register in which the
state of a position depends on the data stored in the pre-
vious position. In the example, each position can be set
or reset by the common S or R line. Whenever a negative
shift appears at the input to the first position, the position
complements; the second position, likewise, complements
only if the first position changes from plus to minus.

Example J is similar to H except that CD lines appear in
the data section. At any time, the data available to the
first position is stored in that position (and reflected at
its output) when the control line shifts negatively. All
remaining positions of the register store the data avail-
able at the immediately previous position. Note: The

N external to the block indicates that a negative pulse or
shift activates the control line (nonstandard).

Note: The 0 symbol represents the OR function
connection in the data section of the logic block.

AB0500 | 2354655 437405 437408 437414
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Example A E

Example A K

Example B K

An extender. In combination with

a K output, shows that additional
blocks act as inputs to the first block. -
At the output of a block, a K can
connect to another K output or to an
E output; these K “outputs’’ are
actually inputs to the first block

(with the output E) and extend

its function.

At times, the number of inputs to a

Voltage Codes
Input Pin
Voltage Character
Card 1/O Pin TDO% U B05 ‘
PNos ‘OR T—DO03 ?’Oest Point
(A) BO9 (B) 803 utput
TBO6 u pin only)
Input Pin
Voltage Minimum Up Minimum Down
Code Level Region Level Region
B 2.5 to 2.1 19t0 1.5
[ 2.5t0 2.1 14t01.0
D 19t0 1.6 14t01.0
E 20t01.6 09t00.6
F 4.0to 3.5 0.5 t0 0.3
G 25t0 2.1 0.5t00.3
H 20to 1.6 0.5t00.3
J 15t0 1.1 0.5t00.3
L 0.7t0 0.5 0.4 t0 0.2
T 0.3 -0.3
z -1.0 -1.5

Up Level Region

Unreliable Region

Down Level Region

—7/

Additive Card Code

Line 1 (top line) of the logic block contains the additive
card code. The additive card code may contain as many
as four characters. The additive card code identifies the
logic associated with special features and unique
functions. See example.

W2CH

W2CH = With 2 channel switch.

WACH = With 4 channel switch.

OPF- = Optional feature (not designated).
WM4K = With more than 4K of memory.
WISC = With integrated storage control.
NISC = Not integrated storage control.
N2CH Not 2 channel switch.

Example C

Example D -

Example E

Example B

logic block exceeds design automa-
-tion program capabilities. In this
case, the excess inputs are shown as
outputs but identified with the
letter K.

X A nonlogic input or output. The
driving circuit to this input is usual-
ly a fixed voltage or bias. An X
line does not influence the state of
acircuit.

P A positive-going shift or pulse
activates the block.

N A negative-going shift or pulse
activates the block.

T A test point. Do not confuse this
with T as an input voltage character.

Note: U (unloaded) may be used in the edge of a block
below the line affected. See LGND 12 for definition.

I A I p—
E - —
_— K—
=pf =
— K—
- K—

Alk —
(A) 1 T

—
A} & =@
—X

(B)

(c) (D) (E)
LEGEND (Part 6 of 6) LGND 1 5
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ABBREVIATIONS AND DEFINITIONS (Part 1 of 3)

A

A

AOR

ACR
ADDRO
ADD, ADR, ADDR
AGC

ALD

ALT

ALU

AM

APC

AR

AR-MD
ARGUMENT

ASLT

AND function; Amperes
AND-OR function

Address Compare Register
Address Out (Branch Indicator)
Address

Automatic Gain Control
Automated Logic Diagram
Alternate

Arithmetic Logic Unit

Address Marker

Angular Position Counter
Amplifier (Logic block)
Amplifier, Magnet Driver (Logic block)
A bit configuration that bears
specific control information
Advanced Solid Logic Technology

CCHHR
CCuU
CCw
cD

CDS
CE

CEB
CFEALD

CH

Cylinder (2 bytes), Head (2 bytes), Record (1 byte)

Common Control Unit (Same as CU, SCU)
Channel Command Word
Microinstruction field that is decoded to
select a GP register to serve as destination
register;

Core driver

Configuration Data Set

Customer Engineer;

Channel End

Command Execution Byte

Condensed Field Engineering

Automated Logic Diagram
Microinstruction field that is decoded to
select a hardware branch condition

ASM, ASY, ASSM  Assembly CH, CHL, CHAN Channel
B CHAINING Sequential linking of instructions or data
CHANB, CHB Channel B
B B|0wer, air CHK-1 Check 1
BAR Backup Address Register CHK-2 Check 2
BBCCHH Bin (2 bytes), Cylinder (2 bytes), Head (2 bytes) CHKA Check A
BCD Binary Coded Decimal CHL-I Channel Interface
BDY-2 Boundary 2 (Branch Indicator) Cl, CTL-I Control Interface
BFRDY Buffer Ready CiB Compressed Index Block
BIN Binary CK Microinstruction field the contents of which
BLK Block are gated to the A-register
BOPAR Bus Out Parity (Branch Indicator) CKD Count-Key-Data
BOUNDARY Limit or extent as: a Word Boundary CL Microinstruction field that is decoded to
BR, BRCH Branch select a hardware branch condition
BSCA Bit Significant Controller Address CLD CAS Logic Diagram
BSDA Bit Significant Device Address CLK Clock
BSM Basic Storage Module cm Centimeters; Control Module
BTRDY Byte Ready CMMD, CMD Command
BTU British Thermal Units CoMm Common Function (Logic Block)
BUF, BFR Buffer COMMO Command Out (Branch Indicator)
BUFUL Buffer full comp Compare
BYTE Eight bits plus a parity bit COND Condition
cP Circuit Protector
C CPU Central Processing Unit
C Capacitor: coulombs CR Diode; rectifier (semiconductor)
. L L . CRY Carry
CA Microinstruction field that is decoded to .
select a GP register to serve as A-entry register cs Current Swntch'; '
. . Microinstruction field that is decoded to
CAR Cylinder Address.Reglster set or reset specific ST register bits
CAS Control Automation §ystem; csw Channel Status Word
Cf)m;?are Address Switches CTL-1, CI Control Interface
CB Circuit Breaker;
Microinstruction field that is decoded to CTR, CNT Counter, Count.
select a GP register to serve as B-entry register CTRL Control
. CU Control Unit (Same as CCU, SCU)
CC=3 Condition Code 3 . .
cCB Correction Code Byte CuDI Control Unft Device Interface.
i . CUEND Control Unit End (Branch Indicator)
CCC Correction Code Check CURR Current
CCHH Cylinder (2 bytes), Head (2 bytes)
AB0600 | 2354656 437405 | 437408 437414 437417
3830-2 Seq. 10f2 |Parto. ()| |15Aug72 |16 0ct72 | 4June73 | 15 Apr74
© Copyright 1BM Corporation 1972, 1973 ,1974

cw
CX

CcYC
CYLINDER

DAR
DASD
DCC

DCD

DCI

DDA

DE

DEC
DECO
DELTA, A

DEV
DF
DIAG
DIFF
DISC
DisP
DL
DLY
DLYD
DM
DO
DRV
DS
bvMm

( ( C C CC CCcCcCcCc ¢ ¢ ¢

ABBREVIATIONS AND DEFINITIONS (Part 1 of 3)

Microinstruction field, the contents of which
are gated to AR high;

Converter (Logic block)

Microinstruction field,the contents of which
are gated to |AR high and the A register.
Microinstruction field, the contents of which
are gated to 1AR low

Cycle

A vertical surface formed of tracks

on a storage device that can be

accessed without repositioning the

access mechanism

Data Address Register
Direct Access Storage Device
Disconnected Command Chain
Decoder (Logic Block)
. (See CI — CTL-I)
Direct Disk Attachment (125)
Device End
Decode
Decode Time 0 (Branch Indicator)
A three-terminal circuit configuration
(usually refers to the primary winding
arrangement of a transformer).
Also used to indicate a change in some
dimension, such as:
At = change in time; Ad = change in distance
Device
Differential Amplifier
Diagnostic
Difference Counter
Disconnect
Display
Data (area) length
Delay (Logic Block)
Delayed
Data Module
Data Out
Drive
Lamp (indicator)
Digital Voltmeter

EC
ECC
ECD
EDI
EL
ENTR
EOF
EREP
ERP
ERR
EV
EXPTD
EXT

FCCHH

FEALD

FET
FF
FL
FM

FRU
FSC
FSi

LGND 16

Edge connector; Engineering Change
Error Correction Code

Error Condition (check) Diagram
Expected Device Interrupt

Error Log

Entry

*End of File

Environmental Record Edit and Print
Error Recovery Program

Error

Even (Logic Block)

Expected

External

Flag; Fuse; farads (capacitor)

Flag (1 byte), Cylinder (2 bytes),
Head (2 bytes)

Field Engineering Automated Logic
Diagram

Fetch

Flip-Flop (Logic block)

Flip Latch (Logic block); Filter
Microinstruction bit that is decoded to
perform a specific CU gating function that
determines format;

Frequency Modulator; File Mask

Field Replaceable Unit

Fault Symptom Code

Fault Symptom Index

» ABBREVIATIONS AND DEFINITIONS (Part 1 of 3) L G ND 16



'ABBREVIATIONS AND DEFINITIONS (Part 2 of 3) ABBREVIATIONS AND DEFINITIONS (Part 2 of 3) LGND 18

G | | | | o)

G - Giga - (109) ; grams 10,1/0 Input/output MIC, MICRO Microprogram, microdiagnostic OBR Outboard recording
G1 Gap between index point and RO IPL Initial program load MIN Minimum; minutes (o)) Odd (nurpber) .
G2 Gap between count area and key area ISCB Initial selection control block , ML Microinstruction field whose contents are ODE Outstapdlng device .end
G3 Gap between data area and address : gated to DAR high OE Ex.cluswg-OR funct.non
"marker of the following record : MLM Maintenance Library Manual OEC Orientation execution code
G4 Gap after data area of the last J MLX Maintenance library cross reference index OFFLINE Is<.)lated contrQI of a unit from a
record on a track ) . MODULE A functional unit built to operate with primary function
. J Connection, receptacle; jack plug other components OLT *Online test
GEN Generator JCL Job control language MPL Microprogram load OLTEP Online test executive program
GND Ground , IMPR Jumper MREG Multiregi ; OLTSEP Online test standalone executive
GPR General purpose register ultiregister (logic block) niine tes
MSG Message program v
K ‘ MST Monolithic System Technology; master ONLINE The unit is available to a primary
' ' MT, M/T Multiple track function
i i opP Microinstruction field that is decoded
H K Key; Relay (contactor), kllo(103), 1024(2'0) mz)lfTAG hh:a::x’(ltt)glc block) to specify an ALU function;
KD Key-data ' S oo indi Operation; operating point
H Henries (measure) KK Microinstruction bit that is decoded mULTl Multitag switch on (branch indicator) opT otion '
to perform a specific CU gating function vT Multiprogramming with a variable number Y '
HA .. Home address : of tasks ' OR OR function
HAR Head Address Register hat dlotermines format MXT Multiple exposure table OR™FL OR-flip-latch function
HARD ERROR A malfunction that is detected KL Key (area) length oS Operating system
internally and considered to be ‘ 0SC Oscillator
of a catastrophic magnitude : L N OVERRUN, OVRN  Overrun may occur if Service Out of
HARDCORE TEST  Diagnostic to test the basic Data Out is not received by the
function of circuits and design L Latch; inductor N Inverter (logic block); nano - (1079) Control Unit within a specified
HD Magnetic head driver LTCH, LTCHD Latch, latched ~ NOR Inverter-OR (logic block) time after Service In or Data In
HDWARE Hardware LAP Logical address plug N/O Normally open point is presented to the channel.
HEAD An electromechanical device that LB Laminar bus’ N/C Normally closed point
records, reads, or erases a storage LD Load:; line driver Microinstruction bit that is decoded to P
medium LDI Logical device indicator perform a specific CU gating function . -12
HEX Hexadecimal LIM Limiter (logic block) that determines format :: Plug {connector); pico ~(1077)
HIO Halt Input/Output command LR Line receiver (logic block) Microinstruction bit that is decoded to P22 AMETE Zamy ,
HLTIO Halt Input/Output (branch indicator) LT Line terminator {logic block) perform a specific CU gating function ETER constant value for a given
HP Horsepower that determines format PC gur.poseh K
HR Heater M Negative _ arity chec
HS Heat sink; high speed 6 Microinstruction field whose contents are PCH Pack change
Hz Hertz M Meter; meteés (measure); mega -(107); gated to DAR low :Cl " grogram control interrupt
milli - (1077) Microinstruction field whose contents are P(ESR Perrnanent
| MACH Machine gated to DAR low iy pority generate
. MAL Monolithic array logic No Operation rogram
IAL Low-order byte of the Instruction MAP Malfunction analysis procedure Normal PH POlal’ItY holq
Address register MAX Maximum PLD Power line dip .
IAR Instruction address register McClI Miscellaneous control information PLO Phase-locked oscillator
1D ldentifier; indicator driver MC6 MC Reg Bit 6 (branch indicator) PLOT Plug-on terminator
ILXEQ Inline execute MC7 MC Reg Bit 7 (branch indicator) P/N Part number
IMPL Initial microprogram load MD Magnet Driver PROP Propagate
INCR Increment; increase ME Microinstruction bit that is decoded PS Power supply
IND indicate; indicator to perform a specific CU gating function PSIG Pounds per square inch, gauge
INIT Initiator that determines format PSW Program status word
INLIN Inline MFM Modified frequency modulator PU Pick-up (magnetic head)
INSTR Instruction MFT Mulviprogramming with a fixed number PWR, PWRD . Power, powdered
INT Internal of variables
INTF, IFC Interface MH Microinstruétion field whose contents are Q
INTR Introduction gated to DAR high Q Transistor
ABO0600 | 2354656 437405 | 437408 | 437414 | 437417 :
38302 |seq.20f2 |PartNo. ()] ['8Aue72 | 160ct72 |4dune73 | 15 Apr74 ABBREVIATIONS AND DEFINITIONS (Part 2 of 3) LGND 18
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ABBREVIATIONS AND DEFINITIONS (Part 3 of 3)

R

RO

R2

RAW DATA

RCVR
RD

REG
RESP
RESV
ROS
RPS
'RSPON
RST
RTN

RW, R&W
RY
RY-CT
RY-H
RY-P

3830-2

S

Resistor; Record S Switch
Record zero SAL Sense Amplifier Latch
Resistor 2; record 2; relay 2 S2 Sector 2
Data as it is read from the storage SCB Sense Control Block
medium SCiB Search Compressed Index Block
Receiver SCR Silicon Controlled Rectifier
Read SCRID SCR Indicator Driver
Register SCU Storage Control Unit (Same as CU, CCU)
Respond SD Skip Displacement
Reserved SECTR Sector
Read Only Storage SEGMENT Divided into significant units.
Rotational Position Sensing SEL, SELTD Select, selected; Selector (logic block)
Response (Branch Indicator) SEP Separate
Reset SEQ Sequence
Routine SER Storage Error Register; serial
Read/Write SERDES Serializer/Deserializer
Relay, single coil SERV Service
Relay, contact SERVO, SERVOUT  Service Out
Relay, hold coil SFM Set File Mask
Relay, pick coil SIM Simulate
SI0, Si1/0 Start Input/Output
SIP Seek In Progress
SK Seek
SLT Solid Logic Technology
SO Service Out
SOFT ERROR Internally recoverable malfunction
that is transparent to the user
SP, SPEC Special; special function
SRL System Reference Library
SS Single-Shot (Logic block)
ST, STAT Status, Status Register
STKD Stacked
STOR Storage
STP Stop
SUPPO Suppress Out (Branch Indicator)
SUPPR Suppress
SwW Switch
SYNC BIT Generated by the Control Unit during
Read and Write operations
SYNDROME BITS Corrects single bit errors and is
used in detecting double bit errors
AB0700 | 2354672 437414 437417
Seq.10f1 |PartNo. ()| | 4June73 | 15 Apr74

© Copyright |BM Corporation 1973 ,1974
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T

T000-T060
T
TACH,
TAR
T8
TCS
™
TDR
THRM
TiC
TP
TRACK

TRAILING EDGE
SYMBOL(™)

TRUNCATE

U

U
uDCD
uc
UCw

\'}

\

VCM
VvCO
VFO

W

w

WCS

WL

WORD

WR, WRT
WRAPAROUND

WYE, Y

C C CCC €CcCcCccCccccccc«

A specific clock time
Transformer

Tachometer

Temporary Address Register
Terminal Board

Two-Channel Switch

Time delay

Track Description Record (R0)
Thermal Element
Transfer-In-Channel

Test Point

A location on a storage medium
accessable by one R/W head

Activates a circuit on the fall
of the designated signal

To end an operation before
completing the function

Monolithic module

Unit Data and Control Diagram
Unit Check Status Bit

Unit Command Word

Voltage amplifier (Logic block)
Voice Coil Motor

Voltage Controlled Oscillator
Variable Frequency Oscillator

Bus Terminal; cable assembly;

wire; watts

Writeable Control Storage

Wire Logic

Four Bytes

Write

Advance according to some sequence
with automatic restart provisions;
jumpering of interfaces to run
microdiagnostic tests

A three-terminal circuit configuration
(usually refers to the primary winding
arrangement of a transformer)

ABBREVIATIONS AND DEFINITIONS (Part 3 of 3)

X

LGND 20

X Fuse holder; Lamp holder; socket

XEQ Execute

XOR Exclusive-OR function

XCHAN Switched to channel C or D (Branch Indicator)
XFER Transfer (Branch Indicator)

Y (See WYE)

V4 Impedance network

ABBREVIATIONS AND DEFINITIONS (Part 3 of 3) L G N D 20
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i MAINTENANCE LIBRARY CROSS REFERENCE (MLX)

‘ USE THIS PAGE WHEN ENTERING THIS MLM FROM ANOTHER MLM:
1 Note: Some MLMs do not use the ML X cross reference system.

MAINTENANCE LIBRARY CROSS REFERENCE M L X 1

4 Note exit number on page of MLM you are leaving.

Find that exit number in the appropriate column of the chart on this page.

Proceed to referenced page in this MLM.

FROM OTHER MLMs . TO THIS MLM
3350 3340 3333
\/ \/ \/ \/ Page
1 1 1-37 START 10, Entry A
40 START 90, Entry A
1 11 44-46 START 10, Entry B
47 START 90, Entry B
Leaving 56 SENSE 15, 20, 40, 45
Machine X 58 SENSE 10, 35, 40
Maintenance A
. 10 E
Library 10 START 90, Entry C
\9/ ‘ START 90, Entry D
Storage Control ) . 7 7 SENSE 25
MLX CHART —
DRV 10
\ J
MAINTENANCE LIBRARY CROSS REF
FROM OTHER MLMs TO THIS MLM
Entering Mach X MLX 1
3830-2 N
Maintenance l NS N\ Page
Library E"‘n MPLE] -
MLX 1
MPL 5
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3830-2 MLM EXIT LISTING

USE THIS PAGE WHEN TRACING BACK FROM ANOTHER MLM
TO LOCATE A LINE THAT EXITED FROM THIS MLM.

Exit

Page(s)

-

START 40

START 15, 40, 45

MSG 20

MSG 20

MSG 20

QIO NGO HIWIN

START 10, 15

-
o

FSI 10

-d
b

ey
N

START 10, FSI 5

-
w

_..
H

SENSE 10, 25, 30, 35, 45

-
(3}

FSI 15

-
N

-
~N

-
-]

-
©

N
o

START 10, FSI 5

N
-

N
N

N
w

N
»

N
[3)]

N
N

N
~N

N
<}

N
©

W
(=]

w
-

(3]
N

W
(]

w
H»

[]
()]
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MAINTENANCE PHILOSOPHY | | | MAINTENANCE PHILOSOPHY QT ART 5

e All problems are traced step-by-step through the proce- like part number located elsewhere in the machine. OVERALL DIAGNOSTIC PROCEDURE

dures which begin on START 10. Since indiscriminate card swapping can complicate the For information only!

problem, card-leve! flowcharts and card contents are Use START 10 for maintenance.

e Solid and intermittent failures are detected by hardware provided for your guidance (START 900-911).

and functional microprogram. Together they provide the ( CE ENTRY ’

means of retry and isolation of a failure to a functional 2. Instructions stating when and what microdiagnostics to

area of the facility. run, including the operating procedure and error analysis.

. START 10

o Failures are categorized by their degree of impact on the 3. Error Condition Diagram (ECD), which depicts the logic DETERMINE REASON

storage facility operation: that generated the error. The diagram will either be part INSTALL /D1 SCONT INUE CHECKOUT (LO%E? MROBLEM . M, :,'Zf.‘,ﬁ';ﬂ’,fce POWER PROBLEM

of the analysis procedure or referenced when it appears JALLATION,
elsewhere in the Maintenance Library. Should card

replacement not correct the error, the ECD provides the 1
CHECK 1 ERRORS next level of information to continue the analysis. ( :J
All errors detected in control storage and microinstruction _ )
control path are classified as Check 1 Errors. They are ' ' 2
0! path are class . ¢ 1_ .o s eva ?gastﬁt_unou g?&:xom START 1§ gﬁ’;f“ 33302
detected by hardware checking the circuitry and stop the . . . PROCEDURES PROCEDURES RN
, . . e Several methods are available for obtaining error analysis RECORD SYMPTOMS
control unit clock at the end of the cycle in which they are . . . . CETERMINE IF
) information. Listed below is the preferred method of FAILURE SYMPTOMS
detected. Check 1 error data can be displayed on the CE . . , ARE_3830-2 OR SOME
. error analysis and the resulting impact on the system. OTHER UNIT.
panel. (See PANEL 40.) This type of error also appears as N
: N . . ] ..
g;NO'S"E‘at 3 (selective reset) failure in sense data. (See 1. Run microdiagnostics from the SCU CE panel. Facility ' —_— ]
10.) is offline. Remaining system is available to customer. '2533?253937235#33&“
. 9 CABLE AT THIS POINT CAN
ee START 25, entry A and START 27, entry B. CUSTOMER CAN PROCEED SCU BE
CHECK 2 ERRORS > Y Y . W BeoucEs BrETE
WITHOUT FURTHER L
All errors detected in the controller, control interface, 2. Obtain EREP or console message printouts from the INTERRUPTION.
drive, drive interface, channel interface, and file data operating program (see MSG Section). There will be
path are detected by hardware and microprogram slight system impact during printing.
checking. (See PANEL 50.) . [51aR1 0 SOME_OTHER YES
! . . . UNIT FAILING
When the 3830-2 is running in CE Check Stop mode, 3. Rerun the customer’s job that failed. If operating LOAD AND RUN CU
the appropriate lamp on the CE panel (Check 1 or Check system is capable of multitasking, customer operations DIAGNOSTICS
2) indicates the type of failure, : may be run concurrently. N anT
e Check 1 and Check 2 errars, with the exception of correctable CHECKOUT PROCEDURE : EXIT MM
control storage checks, are logged in control storage and o1 alNSERT 38305 CE
retrieved by the system s Error Recovery Program, if possible. YES : OPERATE IMPL
ERROR l START 27
The retrieved information provides sense data which i [
identifies the failure. The sense bytes are in seven formats, LOAD AND RUN
i . Ne mAgﬁechs IMPL-INITIATED
four of which are available to the SCU (formats 0, 2, 3, 6). o1 \HARDCORE
The other sense bytes are useq for Qevice sense data. Each AUTOMATICALLY UNTIL
format consists of 24 bytes with unigue bit values. (See OB AN ERROR
SENSE 10.)
. YES
N . . ERROR
These unique bit values are decoded (FSI 5) into a fault
symptom code (formats 0-4 only) which indexes the HARDCORE
appropriate Analysis Procedure through the Fault Symptom
Index (FSI). POWER OFF, POWER
START 30 ON. ANALYZE ERROR
USING START AND
. . . . . . ; MICRO SECTIONS OF
o Every identifiable failure is covered in the analysis proce- USE INITIAL MLM.
llows: IO O o
dure as follows: cONSGLE ME?S'L‘?E: o)
1. Logic cards, when they are a possible source of the v REPAIR:
. . > A. SWAP OR REPLACE
failure. The procedure suggests replacement of the fail- CARDS.
. . P . . B. IF CARD REPLACEMENT
ing cardl(s) during analysis if spare parts are available. 1f BRANCH TO FSI PR AR yMA
- . . SCOPE,
not, the failing card(s) should be swapped with one of pgggégg‘ﬁséséén PROCEDURES o o Ne
. o

3830-2 |[AG0200 | 2346975 | [437402A [437403 | 437404 | 437405 | 437408 | 437414 | 447460 IBM CONFIDENTIAL
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CE lN'T'AL ENTRY ‘ CE INITIAL ENTRY START 10

e Entry point to maintenance package

o Determine type of error or maintenance
activity to be performed.

Ve ANLXOT

- - T — T -
e — -~ ~ - -
— — ~ — —_—
_— =~ _— = —
— ~ —_— —_— _—
.
DEVICE MLM —
R T T INSTALLATION PREVENT | VE
CReekaL? EC INSTALLED ANG7OR POWER FAILURE MA INTENANCE
I SCONT INUANCE
BRSNS
SOME SCU LOGIC TO VERIFY START 950
oETELEEE N EE ComgECT Haghie R e
A DEVICE 1S BEING PERFORM ENTRY A MESSAGE, CSW, WAIT f-—— —— Bl
EXERCISED, SUCH ON START 25. sTate Code. s
FATLURES MAY APPEAR REFERENCE
TO BE DEVICE ERRORS PWR (31 @ PWR 10
A /
EXAMPLES: FAILURE
TO EXECUTE IPL START 25 EREP: |F EREP
FAYLT SYMPTOM cggss SUSPECT Cu
v
o1 ACNSTTCS FAIL ON
ALL CONTROLLERS AND
ALL DEVICES AND _NONRECOVERABLE
12 RRORS . MSG |
CDEYICE MLX
HA
PERFORM CU AND WRAP
DIAGNOSTICS " (START 25, YES  SENSE BYTES USE_SENSE DATA
ENTRY A). IF THE ARE AVAILABLE CAN CU BE T0 LOP
DIAggOi;AC? RUN _ERROR TAKEN_OFF SYMPTOM CODE ON
H
STILL SUSPECTED, GO TO
TART ENTRY D FOR
POSSIBLE FATL ING ONITS.
20
DEVICE MLX
CHA
QBTAIN CE TOOLS:
A SCU_CE DIsK, CTL I . Fsl &
WRAPAROUND CABLE
CHANNEL gsegARouub
START 25 '
DEVICE ERROR: BIT 0
= STV TROLLER, grse. START 30
ACTIVE CHECK, BIT 2 ' START 15 CE _ACTION IS
= BUS IN CHECK, BIT REQUIRED
3 = UNEXPECTED 'END
IF NO TROUBLE A
DETECTED IN DEVICE
OR DIFFICULTY
EXPERIENCED RUNNING START 15
DIAGNOSTICS GO TO
START. 25 ENTRY A
FOR CHECKOUT

30-2

T See INTRO 005 for

M N
Ca§R4CE ML X disk part numbers.

AG0300 | 4290993 | | 447464
38302 Seq. 10t 2 | PartNo. (2| | 15Nov 77 cemmacentay START 10
O Copyright 1BM Corporation 1977




ERROR IDENTIFICATION

e Record visible symptom indication and

branch to appropriate maintenance
documentation.

START 10, 40

CE PANEL
DESCRIPTION IN
PANEL SECTION

OBSERVE STATUS
OF
ON

INDICATORS
CE PANEL

CHECK POWER

oC

PWR 30

Mi

STO

1
1

CHECK FOR

DEVICE ERROR

DISABLED

READY ON

PL POWER
LAMP ON

CLOCK
PPED L AMP
ON

CHANNEL

NTERFACE

NDICATOR
ON

CHL -1

NORMAL WAIT

ooP

RUT

T uUsli

INDICATION,

WHEN THIS CHECK
1s E

E
DIAGNOSTICS ARE NOT
INING AND THAT CPU
S NO NG THIS
CONTROL UNIT.

I

BAR DYNAMIC
DISPLAY = “OFFC"
OR ‘3FFC’

CHECK FOR
OPERATOR SETUP
PROBLEM

PR

SET MODE SWITCH
TO CE NORMAL
AND ATTEMPT IPL
OPERATION

YES

1

NO

CHANNEL

NT
cc3
CONTRbLECHECK OR

AND

FAILURE
FORMAT 2
(SYMPTOM_CODE =
2XXX OR_BYTE 71

BYTE

ATTEMPT FAILING
ACTION ON ICE
ADDRESSES l OTHE
DULE. IF POSSIBLE
OWER IVES
AND CONTROL MODULES
NOT BEING USED.

ERFACE
INTERFACE

T:ON

EXIT TO MLM FOR
ASSOCIATED WITH
ADDRESSES.

1S
SENSE

"
)

CAN_OCCUR

START 25

1

SA-SD

RECORD STATUS OF:

| INDICATOR,

| REGISTER,
AR

AND'MPL _AND
CLAOCK STOPPED
LAMPS .

START 25

REFER PANEL 50
RECORDED CHECK
2 ERRORS

ND

CONTROL
INTERFACE CHECK

START 25

NA
Bl

BIT 0

REGISTER
OR

RECKS
2'oN’

CTRL -

TWO CHA
SWITCH FAILURES
IN ONE OR
TWO CHANNELS.

= CONTROLLER

RETivE CHECK; 27=
8US
CHEC|

830-2

DEVICE MLX
CHART

NNEL

= SELECT

REGISTER
T 4 ON

FAC R
LET 6§

4290993
Part No. (2)

AGO0300

3830-2 Seq. 2 of 2

447464
15 Nov 77

(o Copyright IBM Corporation 1977

ADDRESSES
FAIL

CHECK FOR

OTHER CU ON SAME
CHANNEL

CHECK TO SEE
IF ONLY ONE
DEVICE FAILS

~(

ERROR IDENTIFICATION

DISABLE CHANNEL

INTERFACE (S} . OPERATE
MODE SWITCH TO_CE
NORMAL . PRES TOP.
EC SS

STOP/SI
E

CHECK FOR
MlCROngGRAM

OTHER CU
OPERATES OK

SET CHANNEL
swiTchesS TS scu,
T0 DISABLE AND
ATTENPT TG seLeCT
OTHER SCU.

OTHER CU YES
OPERATES OK

SYMPTOMS MAY BE:
cc2 OR cC3, IPL
HANG, UNEXPECTED
CUE 'STATUS, OR
UNUSUAL SYMPTOMS .

DISCONNECT BUS, AND
ABLES, THIS
SCU. BYPASS'scU BY
BUTHING CABLES, AND
TRY TO IPL OR'RUN
OLTS ON OTHER CU.

ATTEMPT TO RUN
PL O

SAME CHANNEL .

OTHER CU YES
OPERATES OK

IAR = '0080°

PERFORM NOTE 2
ON START 45
ANDO RETURN

L

OPERAT ION

RESTORE MACHINE TO
NORMAL AND RETURN
TO CUSTOMER

START 156

FAILURE CC3
OR SELECTION
FAILURE

|

PROBLEM NOT _IN THIS
SCU. EXIT TO

MA INTENANCE
DOCUMENTAT ION FOR
OTHER CU OR

DISCONNECT TAG AND
us C THIS

=] ABLES (
SCU) . CABLES MAY BE
BUTTED IF REMAINDER

OF SYSTEM TO BE

CHANNEL . USED BY CUSTOMER.
START 25
Y oY Y Y MY
I TRV ERY Y

o O

MLNOOOZ 4374!4
START

ERROR IDENTIFICATION START 1 5

Ay

h A
\;}’) E{Jﬁf
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CHECKOUT PROCEDURE (COP) (Part 1 of 2) CHECKOUT PROCEDURE (COP) (PART 1 OF 2) START 25

e Check out the operation of the SCU

. . . . START 15
by running microdiagnostics. FS! 328
SIART 10,
15, 90 v !_
‘ CLOCKED
SET_ACR TO STOPPED, AND vES tfalasscugtl:xgm
' .
ENTRY SYMPTOMS FFFF g:FfSK,'ng%%’!a@;’c? PROCEDURE
SHOULD HAVE BEEN ,
IF_DC VOLTAGES RECORDED ON
ARE MARGINAL OR IF DEVICE STRING START 15, MODE SWITCH NOT IN
MISSING VARIOUS CONTROLLER HAS THE ‘ FORCED LOGGING OR
SYMPTOMS CAN STRING SWITCH NO SELECTIVE RESET START 50
OCCUR VOLTAGES SHOULD )--~| FEATURE, DISABLE NO WHEN CHECK 1
BE SUSPECT ON ANY THE CONTROLLER CHECK FOR FORCED’ REPLACE
INTERMITTENT OR INTERFACE TO THE CU 1860  Pocmcmmmmmeeo A1N2,A1S2, B2P2,B2T2,82N2
UNUSUAL SYMPTOM. UNDER TEST. LOADED 3,22*5‘33202,8202.31%3232 3613:8-2
CHECK 1 ON and . OBSERVE MPL FILE CLOCK
- INITIATE POWER O DIAGNOSTIC
S BAR - 7250 HARDWARE -- | 25, QEERATE THE iMPL STRAND ChEeKR B2z DISK _IN
DIAGNOSTICS POWER ON TCH. XFFX’ WITH YES |B5C3
I\F BSE STRINGASTRLR BAD PARITY 8253
REFER_TO STRING SWITCH
PANEL _SECTION FEATURE, TURN OFF REFER TO NO
_ POWER_ON'ALL UNITS MESSAGES ON
IN THE STRING. £s1 326 MICRO 16 FOR -
SUSPECTED SEE "23?:3&? 4 ALL
PANEL 30. CHEEE THgT __________ MPL LAMP this page entered vES aggasgg NO
WA TURNS ON_AND
ADDRESS COMPARE IMPL WA ACYRNI N AND from FSI 328 ATTACHEB TG THIS -—
TOWARD TRACK SCU _ARE
0 POWERED
LCHANNEL | 1 MOST BE TN THE NEUTEM Vemcmmmm A OFF
ENABLEIDISABLE OPERATE DC_POWER
SWITCH(ES) TO B2 ON/OFF _SWITCH TO
o AR g S R A P
SO ERATION M PANEL SECTION START 35 MICRO 16 5'11'%);@? T0 START 50 ECON SHEN
NORMAL . 2. OPERATE OPERATE SWITCH TO
LOAD OF HARDCORE MICRO EXECUTE SWITCH. ON POSITION.
DIAGNOSTICS HAS BEEN START OF
INITIATED. LOAD AND ARDCORE PowER OFF ACTION IS
EXECUTION TIME IS  |-=—-—===—- - DIAGNOSTIC FORMED TO ENSURE
Séggagélmtsu 15 TEST.aEggcR,IPEION KNO!NRcogglmgg‘s: ;gR
| . OPERATE LAMP DISPLAY NDS . ON 60. DIAGNOSTIC ROUTINES DIAGNOSTICS
REPIE(S:E Su;g“%mr ‘0800 ‘86’ ‘96" ‘82 ‘88’
————— DG _NOT TURN ON. AND "84’ WILL
2. OPERATE RESET LOAD AND EXECUTE 1
SWITCH. UNTIL ERROR OR
NORMAL COMPLETION. IF DISPLAY GOES TO POWER ON
SET DATA ENTRY SW CHECK FOR HOT ‘0000° AFTER LOADING SEQUENCEESHOULD
TO ‘3F" FOR 4K, ‘5F FOR — TLEXQ BRANCH ROUTINE ‘82", CHECK APPROX I MATEL Y
6K CONTROL STORAGE. THAT ENABLE/DISABLE 15 SECONDS
COMPLETION OF
OPERATE EXECUTE. T “ﬁ“ﬁg%‘sc SWITCHES ARE SET TO
CHANNEL 1 DIAGNOSTICS DISABLE.
INTERFACE (S) T
DISABLED i
INDICATOR ON -_l
) IF ERROR CODE 1S 9A01
1. SET MODE SWITCH TO CHECK THAT JUMPER ON YES MPL POWER
OVERLAY FORCED LOGGING. B1G2 1S PLUGGED FOR NO ON LAMP ON
CHL-1 20 LBARDCE’§$ Agg' 2. DATA_ENTRY SWITCHES \ ECC REFER TO INST 20.
(ALU) 3. OPERATE ExEcuTE
!. REMOVE MPL DISK FROM SWITCH, DISPLAY SHOULD IMPL SUCCESSFULLY —_
23FD. . CHAN(‘E TO ‘01t YES COMPLET ED AT T 1S l
DIAGNOSTTC MBL DT SK 1 POINT. CON
ODLAGNOSTIC MPL DISK. CHECKOUT PROCEDURE 1 62RESERB;?E:!I82§C;?2'-
INDICATOR FOR CURRENT 98 N BFC R AEE, RELTINE
ADDRESS. | 2. TAKE ACTION AS NOTED
SUSPECT DEFECTIVE IN THE ERR ODE DC READY
DISPLAY EXECUTE SWITCH OR chnomnv (NICRO 405) CAMP. ON
CHANGE TO CIRCUITRY. LOGIC ON DISPLAY BITS 8-15 TO
} A . KP101 (FEALD). IDENTIFY FAILING
CHECK ROR o101t B2L2, B2T2 UT INE.
MANUALLY MOVE ACCESS T A152, AIM2, BZN2 . SAGE ON
R el | RS BB “necHiER 44 26 o
NECESSARY TO RE LOAD
K 0 SWITCH TO_IN POSITION. Fsi 3 FAILING ROU
CHECK 23FD . OPERATE IMPL POWER OPERATE START swlfCH
OPERATION  )--------- ON SWITCH. IF LIGHT ND GO TO START 27,
DOES NOT_COME ON, GO TO ENTRY B.
NO START 35, ENTRY A. CONTROL STORAGE 1S IF PROBLEM DETECTED AND
BEING OVERLAID. CORRECTED, RETURN
DIAGNOSTIC ROUTINE '86 cu TOMER MPL DISK TO
l 1S LOADED AFTER OVERLAY FILE AND PERFORM I|MPL
IS COMPLETED. DISPLAY OPERATION. ENSURE ALL START 35
SHOULD CHANGE TO °'Co086°* PANEL 30 CONTROLS AND CABLES ARE
3. OPERATE SEEK IN/OUT AFTER LOAD IS RETURNED TO NORMAL
SET ENTER/DISPLAV SWITCH SEVERAL TIMES. COMPLETED. STATU
SWITCH TO DATA IF 23FD_WILL NOT ACCESS .
ENTRY POSITION. TOWARD TRACK .
OBSERVE PROGRAM ILE_SECTION.
DISPLAY LAMPS. 54.T85ERS;§:DR$2%K
R M 43741
INDICATOR SHOULD NOW BE '-'g?ﬁ.’%% ;_gz,_ 4 | m_g%g; gyu
OTHER THAN ZERO. et I See INTRO 005 for disk ¢ pSrEC UL e%iSRo O--!  \_SIART 25:R__
; FAF RCF87
l JFL_10/15/73 part numbers and storage size. TESTBX?DU INE JFL._10/12/73

AGO0400 | 4290880 447460 | 447461 447464

%302 Seq.10f2 ] Part No. 2) 19 Dee 75 12 Mar 76 15 Nov 77 CHECKOUT PROCEDURE (COP) (PART 1 OF 2) START 25
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CHECKOUT PROCEDURE (Part 2 of 2)

@ START 55

I 1

Note: 3830-2 CE diagnostic disk must have been inserted
and IMPL successfully executed using procedures on
START 25 before the following procedures are attempted.

1. Operate the Mode switch to Forced Logging position.

Note: Refer to PANEL section for CE panel operations.
/f panel problems are suspected, see PANEL 30.

2. Load and run microdiagnostics in the following sequence
(loading instructions are on MICRO 15 and 16):

R L Operating
R‘ft_'_"e__ Description Instructions
86 ALU Functions (links to MICRO 20
Routine 96)
96 F Reg Control (links to MICRO 20
Routine 82)
82 Register Test (links to MICRO 20
Routine 88)
88 Control Storage Pattern Test MICRO 20
(tinks to Routine 84)

Refer to MICRO 400 for brief description of each routine.
If an error occurs, take action as noted in the Error Code
Dictionary (start at MICRO 405). If routines cannot be
loadad and hardcore runs error free, go to PANEL 30

(CE Panel Checkout).

84 Check of Checkers and Control MICRO 410

8A CE Panel Test MICRO 427
{This test should be run for CE
Panel checkout or CE Panel

suspected problems only.)

3. If no error is detected (Routine 84 completion = ‘C484’)
and problem is still suspected or checkout is being
performed, go to FSI 31, entry C.

4. If problem has been detected and corrected, remove CE
disk from MPL file, replace with customer MPL disk, and
perform IMPL operation. Ensure that all controls and
cables are returned to normal status. Maintenance
procedure complete.

@ FSI 31A

L 5. Re-IMPL and run wraparound microdiagnostics in sequence

given:

Routi ioti Operating
outine Description Instructions
8C-94 Cl Wraparound Tests MICRO 500,

510
60—-6E Channel Wraparound Tests MICRO 200,
210

6. If Check 1 Register contents are available, go to
FSi 30.

7. Hf no error is detected and a problem is still suspected,
go to device MLM for device checkout and then return
here. If no errors are detected, perform a or b below.

Note: /MPL functional disk before attempting to load
from device diagnostic disk at the contro!/ module.

a. If sense bytes are available go to FSI 5.

b. If sense bytes or Check 1 Register contents are not available,
perform the following:

(1)  Execute IMPL of functional disk.

(2)  Ensure that cables, switches, etc., have been
returned to normal status.

(3)  Customer IPL, if required.

Note: If an error occurs during IPL, turn the Operation
Mode switch to Check Stop to freeze the error but only
after the completion of the System Reset portion of
IPL. A System Reset in Check Stop forces a Check 2
error.

(4)  Turn Operation Mode switch to Check Stop.

CAUTION

If an error occurs in check stop mode, it can
affect customer operations. Be sure customer
agrees before operating in check stop mode.

(5)  Run failing program. When an error occurs, go to
START 30 and analyze failure.

Note: If dc voltages are marginal or missing, various
symptoms can occur. Voltages should be suspect on any
intermittent or unusual symptom. See PWR 50 for

voltage checks.
3830-2 |AG0400 |4290880 447460 | 447461 447464
seq 20f2 |PartNo. (2) 19 Dec75 | 12Mar 76 | 15 Nov 77
© Copyright IBM Corporation 1975, 1976
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8. If problem has been detected and corrected, or checkout

was being performed, take action as in step 4.

9. If an EC was installed or installation checkout is being
performed, go to entry C, this page.

[

1. 3830 AAA

a. 3830-2 CE diagnostic disk must be inserted in 23FD and
procedures on START 25 completed before this OLT

is attempted. Entry B (this page) need not be run.

b. This OLT should be run when channel failures are
suspected, after installation, or after an EC has been
installed.

c. Operating procedures are in the OLT section. Do not
attempt to run this OLT without following operating
instructions. :

2. 3830 AAB

a. This OLT is used to read the label on any MPL disk
inserted in the 23FD.Functional (customer) MPL
disk must have successfully executed IMPL before
this OLT is attempted.

b. Run this OLT whenever a new MPL disk is received
on an EC or when it is desired to obtain the inform-
ation (part number, features, etc.) contained in the
disk label.

c. Follow OLT operating procedures in OLT section.
3830 AAB can be run while customer jobs are
being executed.

A e e

PN
C 4

O N B SN N S W

CHECKOUT PROCEDURE (Part 2 of 2)

CHECKOUT PROCEDURE (Part 2 of 2)

o ¥ ‘ﬂ} Q} (i}y\ f}%

START 27

START 27
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PROBLEM ANALYSIS rrosremanatyss - START 30

® Breakout of diagnostic procedure START 10, 27

INTERFACE CONTROL
CHECK OR CC3. CAN
BE CAUSED BY

INTERMITTENT OR SOLID
CHECK 1 ERRORS.SEE
INTERFACE CONTROL
CHECK ON MSG 20.

FACILITY CHANNEL DETECTED
PROBLEM INTERFQEECEONTROL

TO CHECK FOR
THIS CONDITION,
RUN IN CE NORMAL .

IF_DC VOLTAGES
ARE MARGINAL OR
MISSIN

VARIOUS SYMPTOMS CAN
OCCUR. VOLTAGES SHOULD
BE SUSPECT ON ANY
INTERMITTENT OR
UNUSUAL SYMPTOM.

THIS COULD BE
PROPER

A FAILURE OPERATION IF J---------coc-n

—=—] EXISTS OR IS CHECK 1 ERRORS

SUSPECTED ARE OCCURRING @

CAN BE INDICATED BY:
CHANNEL OR CPU WAIT

BLOCKED.

WHEN ANALYZING
PROBLEM, US
OLTSEP AND OLTS
DOCUMENTATION. USE
SENSE (WHEN AVAILABLE
AND NONZERO) AS

CODE, E
MESSAGE, LOGOUT FORMAT
PRINT PROGRAM (EREP)

NOTE ABOVE.

c
CHL-1 125
POSSIBLE ERRORS IN ORDER OF PRIORITY (LEFT TO RIGHT)
CU IS NOT IN UNUSUAL SELECTION
SENSE BYTES ARE EREP - DEGRADED CONSOLE MESSAGE THE NORMAL IDLE SYMPTOMS FAITLURE
CLOCK STOPPED AVAILABLE PERFORMANCE OR LOOP
RECOVERABLE ERRORS
B89
ANY UNUSUAL SYMPTOM CANNOT IPL. SCU,
BAR DYNAMIC WITHOUT SENSE DATA CONTROLLER, OR DRIVE
A CONSOLE ERROR DISPLAY NOT WHILE RUNNING IS SUSPECT. CC 3
MPL POWER OR MESSAGE IS “OFFC” OR CUSTOMER PROGRAM OR SI0 FAILS AND NO
CHECK 1 ON WAS !, DEVELOP SYMPTOM AVAILABLE ‘SEFC OLTS. THIS COULD SENSE AVAILABLE AND
RECORDED ON CODE USING FS1 5. USE EREP 3FFC. INCLUDE MULTIPLE SELECTION IS
ENTRY TO START 2. PROCEED TO FAULT UTILITY TO SYMPTOMS. SUSPECTED
15 SYMPTOM INDEX. OBTAIN PRESENT = — — — — — — —
SYS1 LOGREC AND 1
iTs 70
| TO OBTAIN
L - — A A
EACH_ CHANNEL A A
A PROCESSOR)
A MSG 20 START 45
REFER TO MSG 30 START 40 START 40
START 95 . FOR EXPLANAT ION
OF EREP
Fsl & PRINTOUT
ANALYZE SUMMARY ,
APPROPRIATE_ACTION,
AS INDICATED BY
ERRORS, TO CORRECT MLM0002 437414
PROBLEM START 30-R
FAH RCF875
‘ LET.5/16/7
3830.2 AGO0500 | 2346978 See 437416 | 437417 | 447460 447461
- EC History| 11 Jan 74 | 15 Apr 74 S ' AR | 30
Seq. 1 of 2 | Part No. (8) Y 5 Ap 19 Dec 75 12 Mar 76 PROBLEM ANALYSIS
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IMPL ANALYSIS } IMPL ANALYSIS START 35

o Check IMPL failures using Power On START 25, 55

indicator and MPL File Not Ready error.

SCOPE IF MPL_LAMP
CANNGT BE
THE_FOLLOWING PINS FOR RESET, REPLACE )------- -] 1. seT Mooe swiTch To RELEASED
MINUS LEVEL WITH MPL B2s2. CHECK STOP.
POWER SWITCH OPERATED: 2. OPERATE RESET
B2S2G10, D02, G SW1
Mo% 3. PLACE ENTERIDISPLAY
SWITCH _TO_CHECK
STER.
i REPLACE EINE- DR MACH I RE
REPLACE . OBSERVE THE MPL SSRer taTeniNe, “Ho RESETTING TMPL
B252 B2T2 MPL_NOT - Tves CHECK | FILE POWER ON_AND .
AT KATC TR B SR Tnid of 55 uEelsIEE T
*TQ GHECK 1 ON 2. OPERATE MPL TAN BE CAUSED BI:
REGISTER. POWER ON SWITCH. LATCHING.
2. SECTOR PULSE LINE
3. SECTOR PULSE COUNTER
AEPAE 08 cone° REQG SATSHCSOR 9o SCOPE
527,310,007 s o, " Thai
B252U06 AND DO4. IF
Go READY LATCH. OFF AS LA205 NEITHER MINUS, REPLACE
YES To SWITCH 1S B2S2. OTHERWISE GO 70
MO5 MINUS OFF ONMT‘ﬁDTg:$8R RELEASED LA205 AND SCOPE
PANED 40 @ DEFECTIVE LINE.
LA205 SHOULD
PULSE ERRATIC GO
MO5 SHOULD BE PLUS ON, THEN
WITH SWITCH l MPL_CIRCUITRY CANNOT DOES NOT OF MILL1SECONDS v
OPERATED. SCOPE 70 DETECT OR IS NOT MMED | ATELY
SOURCE OF FAILURE. RECEIVING SECTOR LAZ05
MPL_READ CHECK ON PULSES. WHEN THE SECTOR | 14
ERRONEQUSLY; REPLACE COUNTER REACHES A COUNT ol FE
B1S2; SUSPECT MACHINE OF 52, THE AUTO READ AFTER APPROX
RESET _REPLACE B2P i LATCH' SHOULD TURN ON 4 SEC
e Je R K 1 | PO NEE BRar o
FEALD IF $COPING ; SCOPE REPLACE
NECESSARY. YES B1T4B12 FOR B2s2. LOGIC 1S
SECTOR PULSES ON LA203
LA205
LA306
SCOPE NO
. GO
SCOPE REPLACE BIT4B12 FOR
SECTOR PULSE. v
DEFECTIVE INPUT TO B2s2, LaGIC 1S
ET LATCH SHOWN A205 LA203
CIRCUIT_BACK TO Go YES
SOURCE. 70,
MPL 30-A
OR MPL
NO 30-B EITHER B1T4 OR TRILEAD
FROM BIU3B05 TO B2U3B0S
8 IS SOURCE OF PROBLEM.
LA205 CHECK TRILEAD _FOR GOO
REPLACE CONTACT, IF GOOD
LA205 REPLACE BIT4.
. YES B2S2 START 65
REPLACE GO
MPL 30-A TO
81T4 B1S2, B2S2 QR AL
aéon% B2p2, | 30 MLM0002 437414 2
M0g02 4374 LA201
FAl RCF
LET.5
GO
To
LA201
AGO0500 | 2346978 See 437416 437417 447460 447461
830-2 Seq. 2 of 2|iPart No. (8) EC History| 11Jan 74| 15 Apr 74| 19 Dec 75 |12 Mar 76 IMPL ANALYSIS
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FR| ART 30

SELECTION
FAILURE OR
UNUSUAL
SYMPTOMS

cT
ADDRESSES.

ATTEMPT

—

EXIT TO DEVICE
MLM

PERFORM THE
FOLLOWING
CHECKS

HC0,
CONTROILER,

OR DRIVES
POWE RE D

CLOCK
STOPPED L IGHT
ON

START 95

M1 CROPROGRAM
IN IDLE

START 45

POWER UP AND
RETRY

AN IDLE LOOP
IS INDICATED BY
A DYNAMIC BAR
DISPLAY OF ‘OFFC’
OR ‘3FFC’ IN ALL

30-2

DEVICE MLX
CHART

MODES.

NO

ONE FAILING
OEVICE
ADDRESS

TWO C
SWITCH FEATURE
INSTALLED

HANNEL

ALL DRIVES
ATTACHED TO
ONE CONTROLLER
FAIL OTHER
CONTROLLERS ARE
OPERATIONAL

MORE THAN ONE
FAILING CONTROLLER.
PROCEED WITH
JISUBSYSTEM TESTING
OFFLINE. ST

WITH SCU CHECKOUT

START 15

TWO CHANNEL SWITCH
CIRCUIT FAILURES

[

OPERAT ING
CHANNELS .
MAY B

1. CC2 OR CC3

2. IPL HANG

3. UNEXPECTED CUE
STATUS

4. UNUSUAL SYMPTOMS

SYMF'TOMS

(OR

1PL)

ATTEMPT TO RUN OLTS
ON_ANOTHER
CONTROL UNIT ON THE

SAME CHANNEL

Cc C CCCCcCcCccCccCccccccccc

YES OTHER CONTROL
UNIT SUCCESSFUL

[

SET CHANNEL SWITCH
TO DISABLE AND
ATTEMPT TO SELECT
OTHER SCU

DISCONNECT BUS AND
TAG CABLES, BYPASS

SCU. ATTEMPT TO
EXECUTE AN IPL OR
RUN OLTS ON OTHER

CONTROL UNIT

OTHER CONTROL
UNIT SUCCESSFUL

ENABLE SCU

PROCEED WITH
OFFLINE TESTING
OF SUBSYSTEM
START WITH SCU
CHECKOUT.

START 15

MLM0002 437414,
START
FAK RCF875
LET.5/30/73

40-L

AG0700
Seq. 1 of 2

2346980

3830-2 Part No. (6)

See
EC History

437416
11 Jan 74

437417
15 Apr 74

447460
19 Dec 75

© Copyright 1BM Corporation 1972, 1973, 1974, 1975

OTHER CONTROL
UNIT SUCCESSFUL

NO
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SELECTION FAILURE OR UNUSUAL SYMPTOM

START 40

SELECTION FAILURE OR UNUSUAL SYMPTOM START 40



MICROPROGRAM LOOP v | » MICROPROGRAM LOOP START 45

® Microprogram is not in normal wait loop Note 1: ) Note 3:
1. If microdiagnostics (other than power-on) are being A channel loop is normally indicated by a loop or hang
run and the IAR address is between ‘0400’ and condition in the initial selection, reselection, ending
‘O5FC’, a microdiagnostic is looping. To convert the — | status, or reset portion of CAS. Other areas could cause
IAR address to the CLD address, subtract ‘04’ from channel to loop. Suggest observing CPU or channel
START 30, 40 the two high order digits and then add the routine lights. Analyze CAS loop and run microdiagnostic listed
number to the two high order digits. For example: in Note 4. If channel loop is determined, display and
IAR = ‘0558°, subtract ‘04’ to get ‘0158°. If record the following registers.
routine 94 is running, add ‘94’ to get ‘9558".
2. If the |AR address is between ‘0000’ and ‘00FC", " -
and the MPL file read head is on tracks zero From Register Function To
- through seven, the IMPL loader program is looping. scu MDO MD4|BusIinO Busind |Selected
To convert the IAR address to the CLD address, MD1 MDS|Busini Busin5 |Channel
oR STOP replace the two high order digits with ‘80", MD2 MDG6|Busin2 Businé6
MPL STOP MACHI RE-EXECUTE IMPL ERR 3. All other IAR addresses require no conversion when MD3 MD7|Busin3 Busin?
POUERBSN LAOIOP REC?RD l).OOP OF CONTROL going to the CLDs. MDP Bus In P
When following a loop through CAS, be aware of the Selected [NAO NA 4 |Bus Out 0 Bus Out 4 |SCU
registers being gated and their functions. Also be Channel |[NA1  NA 5|Bus Out1 Bus Out 5
No aware of branch conditions such as ST4 or COMMO. NA 2 ‘NA 6|BusOut2 Bus Out 6
: Refer to MIC, CTRL, CTL-I portion of MLM. The NA 3 NA 7|BusOut 3 Bus Out 7
' NO ENTER current microdiagnostic routine loaded is specified NA P Bus Out P
IMPL OK i jon g
STOP MACHINE. RE-EXECUTE [MPL MICRODIAGNOSTIC in location ‘0400, byte 0. scU Tco 00 Channel Off Chanm
RECORD_LOOP OF CONTROL ERROR CODE 01 Channel Read
(1AR) STORAGE . DICTIONARY IN TC1 &
MICRO SECTION. m - ontrol ]
] . @ YES ote 2: 10 Channel Write
Address ‘0080 , 11 gontrol
If ‘0680’ contains ‘FO’: contingent connection on T anns?gr reeze
unit check = — ]
AVAILABLE, I ‘0680’ does not contain ‘FO’: contingent con- TC?2 Last Byte Request
YES NO USE EREPCN’SEOM As ] Ggo nection on stacked status. TC3 Operation In
IAR= '0080° 2. RUN PAALINE JoB Display Byte ‘0683’ - Control Storage TC4 Address In
ND ANALYZE. MICRO | . I ] TCHS Status In
H>- Bits 0-2 = Zero 00 Not Data Comml-1
‘ Bits 3-4 = Controller Address (Binary) TC6 at: .
YES D4 . _ . . Response Interface
l Bits 5-7 = Device Address (Binary) TC7 01 CTL.1 Write
BT NS BEXICE, / Bytes ‘0640 through ‘0657° contain sense data for unit :? g;::: gigg and
CHECKOUT. ANEFER.TD SA2. check error. Contingent connection = CU waiting to S Load
Fjrasa REE RE-LOAD ALL FIND LOOP -—>0 present unit check status to channel. Use sense to enter
MICRODIAGNOSTICS | ADDRESS . FS! 5 if a drive bit is on in ‘0680". Run microdiagnostics scu T8 O CTL.I Select Hold _ [Control
30-2 in order listed in Note 4. If no help, suspect selection TB 1 CTL-I Tag Gate Interface
problem, see START 30. (If you came from START 15, T8 2 CTL-I Error Alert
return to START 15.) Gate
L
DEYAGE Mux 783 Allow Busy
RUN ALL YES TB 4 Enable CUEND D
MICRODIAGNOSTIC ANALYZE PROBLEM AND / : TB 5 Enable CUEND C
e PORT ION otogs(mé NE ——*e TB 6 gpatt))l:e ((::lljji':l% BA
isable
ADDRESSES AND CAS.
NO CLOCK-STOPPED Yes T8 7 Allow NA Load
LAMP ON
SCU Not{ TGO Unsup Req InCh B
MICROETIESOSTIC MPLOp | TG 1 Sup Req InCh B
ERROR CODE TG 2 Unsup Req In Ch A
DICTIONARY IN REFER TO SECTIONS TG 3 Sup Req In Ch A Channel
MICRO SECTION. START 95 OF MLM THAT APPLY TG 4 Block Switch to Ch D] Interface
MPL FILE ' LOGICS AND $COPE. ' 1G5 Block Switch to Ch C
PWR LAMP ON TG 6 Block Switch to Ch B
TG 7 Block Switch to Ch A
GO TEO Unsup Req In Ch D
V TE 1 Sup Req InCh D
MICRO 1 TE 2 Unsup Req In Ch C
M0002 437414
MY0RRT B¢ TE Sup Req In Ch C
--------- ot Use
FAM RCF875
START 95 LET.1/6/73 TES Not Used
TEG6 Allow Disable Ch C
TE7 Allow Disable Ch D

Note 4:

Run microdiagnostics in the following order: See
— | MICRO 15 for running instructions
1. CU: 86, 96, 82, 9A, 98, 84

2. CTL-I: 8C-94
3. Channel Wraparound: 60-6E

ST o) e Ko e o] IBM CONFIDENTIAL ' crormounamcor START 45

3 - .
3302 Isea.20f2 PartNo. ()| [EC History] 11Jan 74| 15 Apr74 | 19 Dec 75 UNTIL MARCH 26, 1976, UNCLASSIFIED THEREAFTER
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HARDCORE ANALYSIS (Part 1 of 6) HARDCORE ANALYSIS (PART 1 OF 6) START 50

e Check for type of failure. o
e Card involved in this analysis: s 88
BIE2 BIS2 B2H2 B202 B3F2 ®
B1F2 B1T4 82J2 B82S2 B3H2 SEE_START USE_CHECK 1
B1H2 B82B2 B2K2  B2T2 B3K2 CARD PLOW SNO CONTENTS
B1J2 B2C2 B2L2 B3T2 OTeorakeL 30 ror g | "eFRoeeen’™®
BiL2 B2D2 B2M2 B3C2 BIT MEANING.
B1M2 B2E2 B82M4 B3L2 REFER_TO
BIN2 B2F2  B2N2 iy Fon-ce FANC" :
B1P2 B2G2 B2P2 R e POLCORING STERS
ARE IN THE_SAME AREA OF
THE CIRCUITS. THEREFORE
THE FAILING CARD MAY
STILL GIVE THE SAME A-REG_PARITY
FAILURE IN THE NEW
POSITION.
YES CHECK- 1|
REGISTER BIT
4 ON
YES CHECK- 1 (LATE
REGISTER 81T ERRORS )
(EARL
ERRORS ) 1. SWAP THE FOLLOWING
— CARDS: BiH2-BI1J2,
ECeD CA EVEN DECODE giFz-BiE2, BiL2 Bikz. B-REG_PARITY
OPERAT10NS /a——{ IF SAME FAILURE, EXIT.
OTHERNISE ATTEKPT TO
SOLATE TO_ A CARD YES CHECK - 1
CHECK- 1 YES I3 OAPPED  ABOVE . REGISTER BIT
REGISTER 817 5 ON

. SWAP_THE FOLLOWING
CARDS: B202-B2E2
BiH2-B1J2, BIF2-BIE2,
BiL2-BIM2, YES
o—| 2. RERUN THE TEST. REGISTER 817
I P2 3. IF SAME FAILURE
DISPLAY FOLLOWING N e MICRO 150 EXIT, OTiERwise TRY
CONTROL STORAGE | '--{ MiCROPTOGRAN LOAD TSET IARTO €8 EVEN, DECODE 1oampeb  tBove. A CAR
POSITIONS TO VERIFY FAILED OR HCOO -SETIAF .
HARDWARE MPL DETECTED AN Y
ERROR. DISPLAY WORD 2. SET ADDRESS
OPERATIONS. ENSURE FROM ADORESS SWITCHES TO BAR oK1 YES
PROPER PARITY T--fusing nﬁzm 5 seALUE hEGT R oI T '——‘
. . K
l WORD D1SPLAYED. COMPARE SWITCH oN
0 1 2 4 orgnofgg ‘S,'TART 1. SWAP THE FOLLOWING M aCa R
7 r- 00 10 80 01 £20RD-a0RD IN " SWITCH. o1 SARDS: ‘BIE2-BIFZ,
RECORD CONTENTS OF -8 ¥ v ERROR T CB 00D DECODE TEST. 3. iF SAME
CHECK | REGISTER, 08 00 FAILURE EXIT, OTHERWISE YES CHECK- |
1AR L RAR+ oAND DAR EA TURN_ADORESS CLOCK STOPPED ON E:;DTgn'«PPESOLn T ABOvE: -~ i
- 2 &ggvz PARITY gs g: g: ?g COMPARE _SWITCH AND AR s SWITCHES. ’ oo
* Ree135ent® T a9 o VERIFY CORRECT PodI3TNC 1. DISPLAY CONTROL CHECK- 1 YES
CONTROL _STORAGE STORAGE USING REGISTER BIT
80 8D 61 AD ING BY HARDWAR| ADDRESS NOW IN BAR. 8 ON
00 7601 1MPL 2. RECORD DISPLAYED GE
WORD. 1. SWAP_THE FOLLOWING 8us
; < - Sl g L Qe T
REPLACE  Jb— AL = A ] ME_FAILURE EXIT,
ety | hecomey,
B3C2, B3U2 ARRAY D1SPLAYED CHECK 1
CARDS B3F2, G2, WORDS COMPARE ER CONTENTS SWAPPED ABOVE. t1 ON
H2, 12,K2, L2 D A
, 2, K2, PLAYED, GO
CRO 158. |
: (=) —
STomACE ARt : (=)
1. SWAP THE _FOLLOWING
CONTROL STORAGE. IF NO CARDS: BIE2-B1F2 1. SWAP THE FOLLOWING
FIX SUSPECT TRILEAD. SRoPROCR BiL2-BIM2 Ez-azéz. ARDS 1 B282-82C
CarC PER For 23 AND. <] RALLURE. UsE MICRO 150 §e SA&NFIEMTE % 8208 83, zir“?u“ THE MLMO00Z 437414
SW553 RECORDED BAR. OTHERWISE TRY TO ' FAILURE sxn. OTHERW| SE START 50-R
o ' SOkPRED RBOVE. D CARD SWARPED ' ABOVE ~ ’FR&'&EI-E?S"
STaRT salt'¢ ) : L_10/15/73

FAO RCF87S

]

V

_10/12/73
FSI 32 MICRO T0 -
AG0800 | 4290883 447460 447461
wn Sect 1012 |t 2 Do 2 ® HARDCORE ANALYSIS (PART 1 OF 6) START 50

© Copyright 1BM Corporation 1975, 1976
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HARDCORE ANALYSIS (PART 2 OF 6) )
HARDCORE ANALYSIS (Part 2 of 6) | A
| ® Check for type of failure. ST, 0 START 50
| D T _PULSE TO
‘ STORAGE REGISTER
| (SA,SB,SC, OR SD)
| ICED. REPLACE
i 8203 (BYTe 072)°"
] l REPLACE B2EZ (BYTE 1/3).
i X CHECK | CHECK | B2Q2-CHECK 1 REPLACE USE RECORDED
i START 50 REGISTER = 0 REGISTER REGISTER. RECORD WORDS wonos THAT DID
; CONTENTS B2N2-CLOCK . B2N2-CLOCK . THAT DO _NOT COMPARE FOR
B2M2-0SCILLATOR. B2M2-0SCILLATOR. COMPARE THE FOLLOWING
8282, ALSO SUSPECT LSTC#':Q REPLACEMENT DID
. 3
1. OPERATE RESET.
2. OPERATE uoos SWITCH
TO CHECK BYPASS.
| START & ! TART 60 2 opg;ngimr;o sromcz
MPL LATCH ON EXIT TO CHECK 1 1
S 1 BUT DID NOT GET ECO AND SCOPE ! ]| |} p————->\ —m—ml 7 Se.
DYNAMIC 1AR NORMAL ~CONTROL TO_READ FOR FAILING BIT ONLY
DISPLAY = LOOP. EXIT TO LATCH. SUSPECT CHECK _I1AR AND OPERATE RESET BYTE OR SAME
' NEXT GHECKOUT. SECTOR PULSES. CE PANEL GATING)---- SWITCH OBSERVE BYTE ALL WORDS
FEALD 1AR CONTAIN ‘FF*
KK20 1
B
PANEL 40
WL FILE START 35
DYNAMIC [AR
DISPLAY = START 27 POWER LAMP ON :
*00C0°*
———} WRONG IN
WORD(S) AND sous YES
OTHER BYTE IN THE
REFER _TO PANEL SAME WORD HAS
50 TO DISPLAY Hi
65 CHECK 2 BYTES.
Rg?f g*v ;R}STCI)S HARIg!ARE mm.)mﬁg
1.SET_MODE SWITCH ART. TH -
TO _CE NORMAL . NORM MA B BEEN OVERLA!D BY HOT SET TO STORAGE
2.0PERATE RESET |---€ PREVENTED BY HOLDING CHECK FOR M 1CROPROGRAM REGISTER(S)
SWITCH. RECORD BAR. \STOP svrrcu ACT!VATED OVERLAY OF CS. LOADER. HARDCORE SA,SB,SC,SD. B2s2,
OMENTAR 1L ERATE asss'r DIAGNOSTICS HAVE B2N2, B1P2
SWITCH BEEN RUN. 1. IF_IAR 0-7 USE THE FOLLOWING VALUES FOR 4 '
uao«cx NSE;LACE B2K2 OPERATIONS ; B2Q2
| ) t WRONG, REPLACE 'B2mz IAR SA| s8f scf so
USE_DISPLAYED REPLACE 8202 F
e ERROR TO ENTER A1S2, B2N2, 82P2, B2T2 ARD B2N2,8252 V|3FFC | F FEL PR FF
FSI 2lo104 01 01 01 o1
30000 00 00 00 00 AGE @
START 50 DISPLAY CONTENTS OF . — i REGISTERS DI1D
O A : = Ry O
= . N, A 1
01, *0004°* = T0 DO PLACE MODE SWITCH TQ B1P2, B152, B2P2 Lazo
60 10 T0 CE NOR ‘ .
OPERA ESET
SWITCH m:n START RL101
FS1 20 H. RL203
SUSPECT IMPL i
PROBLEM' |. GAT NG ALL REFER_TO MPL
TO SA-S| aus OPERAT IONS SECTION FOR THEORY.
2. secn’m BRANEH K| SCOPE MPL DATA BITS
FAILURE. CORRECTLY Aagsg NTI os-éﬁngs“
x CONTROL CONTROL F H
STORAGE YES LOOP (IAR = I NT.
] CONTENTS *3FFC*)
COMPARE REACHED
EQUAL REPLACE BASIC DATA PATH FOR
REPLACE | MPL_DATA TO CONTROL
Y asz B2K2 (1AR STORAGE APPEARS OK.
252, B1S2 0-7), azuz (1AR GO TO MPL
B2L2, B1T4, B2K2, 8- CHECK-0UT . o
B2N2, B2H2, B1U4 RECORDED Yo,
l% LOOP _NOT REACHED OR TRY TO LOAD Reclsgggcgn‘srgar
AN ERROR OCCURRED DIAGNOSTICS AS 50 WAS BITS 0
IN_LOADING LISTED ON START GO AND 9 OR
DIAGNOSTICS. USIN 21 To, B
CORDED CONTENTS
REFER TO_MPL OF CHECK | REGISTER OPERAT | ONS
ECDS AND THEORY GO TO FS1 30. RLIO! .
RL203 START 65
B 1. USING RECORDED WORDS
THAT DID NOT COMPARE
DETERMINE BITS THAT
START 35 PICKED OR DROPPED.
START 27 2. _USING CHART | ON FSI
GO 32 DETERMINE ARRAY
TO, FS1 30 I——————— CARD(S) AFFECTED.
nLuoooz 431414
: LA302 START
i MICROe6S | mm=emeem—ee—ae POSS 1BLE
{ FAQ RCF875 ADDRESS ERROR.
\ FL_10/12/73 SEE Nog 1 ON
1
H REPLACE cmo+
(¢]

TEST3 RETURN
cu S

‘ .

i . - - FSI 32

; . AGO0800 |4290883 447460 447461 . . ,

| 8302 Seq.20t 2 |Part No. (2) | |19Dec75 | 12 Mar 76 HARDCORE ANALYSIS (PART 2 OF 6) STA RT 55
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HARDCORE ANALYS'S (Part 3 Of 6) HARDCORE ANALYSIS (PART 3 OF 6) START 60

® Analyze Check 1 errors detected
during hardware IMPL.

PANEL SECTION
con,'#ms PANEL

OPER
INSTRUCT IONS

2
2

i

CHECK 1
REGISTER BIT
MEANING ON

PANEL 40

CHECK FO
RR

REPLACE

B82K2, B2T2,
B2N2, B2Q2,
B2B2, 8252

REPLACE
DISPLAY SB_AND DISPLAY SA AND
B2T2, B2N2 SD_REGISTERS. SC _REGISTERS.
SEE NOTE SEE NOTE

IF _1AR _AND ACR WILL REPLACE
YES NOT SET CORRECTLY
B2N2, BZHS.

FROM CE PANEL
SUSPECT SWITCHES. B2K2, B2S
SEE NOTE.

IAR _PARITY

YES
INCORRECT OR BAR
= ‘FFFF*

!

REPLACE

OPERATE
RESET SWITCH
FARITY CORRECT
RERERATOSEgs, ! R i FRRITY BINZ, 8152 6257
FAILING BAR ADDRESS TO SET 1AR_TO 262,
RESS C “TFFC' THEN TO CHECK MAX IMUM SET 1AR_TO B2M4, B2H2, B1U4, B1E2
1AR_PARITY CYCLE, IF - *0104°, THEN TO "TFFC' THEN TO
CORRECT “FFFF', USE_*0000° AS *0008:. SEe  |-----{giT. CHECK FOR HOT )----- *0104*, THEN TO
RECYCLE'ADDRESS. SCOPE NOTE. 10008+ . SEE
To REPAIR. NOTE.
REPLACE REPLACE REPLACE REPLACE
8262, 8202, B152, B1P2, 8202, STORAGE
. B2C2 B2E2 BIS2 By BiPe B1S2 B2G2, B3DZ, B3TZ, BIN2, 8252, WRITE BUS 0/2
REPLACE : - B1P2, B2P2, B1P2 B2G2, B1S2 ERROR
IF CHECK | REGISTER —er
1AR 0-7 B2K2 -- IAR BITS G AND 13 ARE [ [
8-15 B2H2. SUSPECT (FAILURE ON
CARD  CONTACTS. START 50), SUSPECT
CLOSK: BoMe, BNz STORAGE WRITE 60 | STORAGE wRITE
co, Jpus 173 ECO o) BUS 0/2 ECD

CTRL_610
FS1 32

| I

CTRL_610
FSi 32

ey . <o REPLACE
REPLACE B2S2, B2T2, REPLACE REPLACE
PANEL 40 B2vd, B2a 8272, B2H2, 8252, B2T2
B3U2, B3D2, B3C2, d 8252, BIN2, 8152, B2N2'
B3T2, B2S2, B2N2 B2NZ, B2P2
| ]
MLMO002 437414
-— ‘ START 60-R
6o, FAT RCFBT5
LET.576/73
CTRL50

OTE
Fsi 32 EFER TO PANEL SECTION FOR

E PANEL OPERATIONS.

HARDCORE ANALYSIS (PART 3 OF 6) START 60

AG0900 | 4290884 447460 447461
3830-2 Seq.1 of 2 | Part No. (2) 19 Dec 75 | 12 Mar 76
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HARDCORE ANALYSIS (Part 4 of 6)

® Check IMPL seek and read failures.

ART 35, 55
MICRO 188

RECORD BAR,
IAR, ST, AND'BR
Reclstsks. SEE

—

SCOPE

+3 _ENGAGE MPL HEAD.
REFER TO LA1O! IF
OK, GO TO 23FD MLM.
OTHERVIS$+ REPLACE

1. OPERATE RESET.
2. OPERATION MODE
TO_CHECK STOP.
3. OPERATE
SEEK /LOAD HEAD
4. OPERATE IMPL.

%)

CHECK 'IF 23FD
HEAD _LOADS IN
AUTO MODE

PRESSURE
PAD ACTUATOR
LOAD

MPL 45A
OR 458

1. RETURN SEEK/LOAD
SWITCH TO NEUTRAL.
2. OPERATION MODESWITCH |_

3. OPERATE RESET,
4. OPERATE IMPL,

YES RECORDED IAR
- AND BAR = SAME
ADDRESS
NO
“ICROPROGRAM OR CHECK HIS IS
OPERATE RESET TOP WORD. USE ADDRESS MICROPROGRAM STOP
SWITCH. DISPLAY FROM BAR_TO ENTER STOP ORD. IT _INDICATES
CONTENTS OF CONTROL WORD LIST AT MICRO 65. AN UNUSED _WORD IN
STORAGE AT ADDRESS TAKE ACTION AS CONTROL STORAGE .
FROM BAR. SEE NOTE DIRECTED SE_WORDS ALSO, A WRON
INDICATE _MICROPROGRAM BRANCH' WAS TAKEN.
DETECTED ERROR

CONTENTS = ‘00
00 TX XX*' OR *'00
ot TX XX*

M1 CROPROGRAM
STOP OR CHECK
STOP W

~

MICRO 65

ORD.

REPLACE

PRESSURE B1T4, B252. REFER
PAD ACTUATOR TO LA‘OI +3 ENGAGE
LOAD HEA

RELOAD THE MICROPROGRAM.

1. OPERATE RESET SWITCH

2. gET ADDRESS COMPARE
R F BAR .

3. SET_ADDRESS COMPARE
0 STOP.

4. OPERATE MPL POWER
ON SWITC

.

1. OPERATE RESET.
SEEK. LOAD HEAD -~
sw TCH

CHECK EEK
OPERATION.

OBSERVE TRACK
IND_FOR

LOCATION

MODE. FEALD KK205. IF
OK CONTINUE

CLOCK STOP: BAR NO
ONTA INS ADDRESS

AND DECO
DETERMINE CAUSE OF
BRANCH

ARE 200 NSEC
+PULSES PRESENT
AT B2N2s07

SUSPECT CLOCK.

REPLACE B2N2

AND B2M2, B2H2
B82J2, B1U4

NOTE:
REFER TO PANEL SECTION FOR
CE PANEL OPERATIONS.

N

LOOP gN ADDRESS

3. OPERATE IMPL. MPL 245
4. SEEK IN SEVERAL LAt1O1I

TRACKS FROM 0.

REPLACE
YES
B1T4 AND B2s2
NO

1 .RETURN SEEK/LOAD MPL 45A OR

HEAD SWITCH TO 458

NEUTRAL .
2. OPERATE RESET.
3. OPERATE IMPL.

FEALD
KK205
@ FAU R
LET.5
CTRL SECTION
AGO0900 | 4290884 447460 | 447461
3830-2 Seq. 2 of 2 | Part No. (2) 19 Dec 75 | 12 Mar 76
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ACTUATOR
SEEK TOWARD
TRACK 0

ACTUATOR
REACH TRACK 0

HARDCORE ANALYSIS (PART 4 OF 6)

DIRECTIONS
SEVERAL TIMES

SCOPE

A-B1T4J06 AND GO9

START 65

M| CROPROGRAM
CONTROLLED SEEK)----
PROBLEM

REPLACE

REPLACE

CU CARDS: BI1T4,
B1S2. REFER TO

CU CARDS: B2F2, .
8252, B1S2, B2Q2. |----

I. OPERATE RESET.
RAT

SEEK /LOAD HEAD
SWITCH. 3ﬁL0PERA E

o LA101-205 REFER TO LA101
1
REPLACE
SEEK_MANUAL CHECK Go,

B82Sz, BIT4, -
Bi1S2

"OPERATION
FAILED

SCOPE

~

MPL FILE DATA

AT
BITQBO9 SEE LA10! REFER
TO YNC

80.
ERNAL PLUS

. IF
UNABLE 0 SYNC, (SWEEP

FREE RUNNING) DATA IS
MISSING FROM DEVICE.

SCOPE READ DATA

&

MPL 45A OR
458

REPLACE
B1P2, B2N2, 82M2,
B3T2, B1S2, B2P2,

B82S2, B2F2

LINE EVER
GO PLUS

MPL 45A OR
458

REPLACE

B1S2, B1T4, B2S2,
B1P2, B2N2, B2P2

IF PROBLEM REMAINS,
MPL FILE

DO
CHECKOUT (SEE MPL
45A OR 45B) CHECK

IF PROBLEM
RE| NS, DO CE
PANEL CHECKOUT

PANEL 30

RETURN SEEK/LOAD HEAD
SWi C TO NEUTRAL .
OPERATE RESET. SET UP
TO SCOPE BZSZPOT (+MPL
STA 0 CLOCK) .
OPERATE IMPL . FEALD
LA201

THROUGH IMPL

&

PANEL 30

1

DISPLAY CONTROL |
STORAGE ADDRESS
*00FC’* 00

CABLES EO AND FROM

ILE.

IF SCOPE SWEEP IS A
SOLID LEVEL, PROBLEM

E:
OPEN CABLE, 23FD TO

CcU.
DEFECTIVE CARD IN

3. DEFECTIVE HEAD.
4, 8202

COMPARE EQUAL

1F PROBLEM

REMAINS, DO CE

PANEL CHECKOUT
ON PANEL 30

REPLACE

B2S2, B2F2, B2N2,
B2M2, B2P2,
B272, B3T2

¥

MPL 15A OR
158

HARDCORE ANALYSIS (PART 4 OF 6)

&

MPL |I5A OR 158
45A OR_458B
PANEL 30

MLMOOOZ 4374!4
STAR -R

FAVY R
LET.6
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HARDCORE ANALYSIS (PART 5 OF 6)

HARDCORE ANALYSIS (Part 5 of 6) START 70

e
‘0100' = 71DFE78E
‘01D0'= 022E4FEC

HCO00 COMPLETED.
HCO ! NOT

COMPLETE OR DID

® Check if hardcore test 1 loaded and ran NOT LOAD.

correctly.

CS CONTENTS

Y
£S COMPARE EQUAL

NO

CHECK 1
REGISTERBITS 7, 8
AND 12 ONLY

YES CLOCK

STOP ON

‘0100°= 40C3D6D7

‘01D0° = 022E4FEC
L. QPERATE RESET SWITCH.
START 50 2. SET _IAR TO STARTING REPLACE
ADDRESS OF DIAG. IN DISPLAY WORD | REF
, WHICH FAILURE WAS ---{WHICH CAUSED cD, BIK2
QETECTED. USE RECORDED DECODE ERROR B242
BAR POINTS TO DIAG. BIN2
DISPLAY CS_ ADDRESS
BIN2 *0100°* AND *01DO0"*
*0100* = '40 C3 D6
I . D7°; *01DO° = *O1
CE CE AA'
CHECK 1
REGISTERBITS 7,9 YES
SET IAR AND 12 ONLY
BAR = HEX: TO HEX:
goo-coer  goog
0200-02FF 02E4 REPLACE CS_CONTENTS
0300-03FF 03BC —_ COMPARE EQUAL
0400-04FF 04C0 81J2
0609-06FF 0680 B1H2 COMPARE EQUAL
0800-08FF 0800 BIN2
CD DECODE ERROR)----- 0900-09FF 0900
HARDCORE 1 0A00-0AFF 0A00 |
COMPLETED 0B800-0BFF 0800
CHECK 1 VES REPLACE
REGISTER BITS 0, 7,
and 13 ONLY B82P2, B2K2, RECORDED
82Q2, B272, REGISTER = BIT 0
B2M4 AND 13 ON AND
REPLACE 1T 12

RECORDED 3. SET ADDRESS SWITCHES

L —

FAILURE
ON START 50 Yes] | 76 REcomDED BAR VALUE. 5173
WAS CLOCK REGISTER = BIT 0 4. SET ADDRESS COMPARE 8102
STOPFED. AND 13 ON AND SwiTen T9°550e. : vES CHECK 1
5. OPERATE START SWITCH. | REGISTER BITS 7,9,
AND 12 ONLY
NO 0
— 1.SET 1AR TO *0110°
REPLACE T ADDRESS DISPLAY WORD
| SWiTCH TO RECORDED LOCATED AT ADDRESS
B2Pa B2 REPLACE 3. OPERATE START FROM RECORD WORD "
MICROPROGRAM CLOCK STOP ON AND 82K2, B2N2 T T SWITCH. D1SPLAYED.
DETECTED 1. DISPLAY CS USING TAR = SWITCH B1U4 B2H2, B1H2,
FAILURE. USE ADDRE S RECOROED SETTING. B1J2
RECORDED BAR FROM BAR. 1. DISPLAY cs usmc |
FROM START 50, 2. RECORD DISPLAYED ADDRESS NOW AR
R 55. WORD . 2. aecoagaglspuvso |
CLOCK STOP ON AND
T REPLACE 1AR = SWITCH
G3 SETTING.
: B82P2, BIN2, {. DISPLAY C$ USING
82F2, B202, ADDRESS ‘NOW IN BAR.
MICRO T0 CHECK B2N2 2 O ERCATED NP
REGISTER CONTENTS
ON START I
50 AND WORD JUST
BISPLAYED, 6B TO
, 150
‘—@
USE_RECORDED
CHECK 1
REGISTER
GO CONTENTS TO
10 MLMO001 . 436297 ENTER FS|
START "70-
MICRO 150 RAW R
LET.6 @
0
Fsi 30
3830-2 AG1000 | 4290885 447460 447461
- eq.1 of 2 | Part No. (2) | | 19 Dec 12 Mar 76 S'AR | 70
Seq (2) 75 HARDCORE ANALYSIS (PART 5 OF 6)
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HARDCORE ANALYSIS (Part 6 of 6) HARDCORE ANALYSIS (PART 6 OF 6)

START 75

MICRC 420 . .
- ® Check for failure in the data path,

v address path, or control storage during
a manual operation,

SET ACR _WITH
SAME _PATTERNS
USED TO SET 1AR

STORAGE
REGISTER SET
CORRECT!
(SA,SB, SC SD’

SAME BYTE
FAILS

REFER_TO

PANEL SECTION
FOR CE_PANEL
OPERATIONS

ACR FAIL YES SA, SB, SC, AND 5°4§$ER SA OR SC
. %T %’é” LAY %”E'ch"{» IAR_SET NO FAILE
2. SET ueeusr:asen.scr CORRECTLY
TO FAILING BYTE
YTE 0 SA REGISTER SB OR SD
BYTE 1 SB REGISTER
BYTE 2 SC REGISTER
SD REGISTER
3 ggs&\gggﬁgr 5’:111.5
1. SWAP B2E2 (SB 1. SWAP B2D2 (SA, SC)
ROTATING DATA SD)WiTH B202 (SA, SE). wiTH B2E2 (5B, SD}. 8.
ENTRY SWITCHES. STORAGE NO 2. SET FAILING REGISTER SET FAILING REGISTER
DISPLAYED (S8 OR SD) WITH FAILING WITH FAILING VALUE. 3.
CORRECTLY VALUE. 3. IF REGISTER IF_REGISTER SETS OK,
SETS OK, REPLACE CARD REPLACE CARD NOW IN
NOW IN aéozi OTHERWI SE, B2£2] OTHERWISE,
CONT E. ONT INUE .
RETURN TO'START 55 AND YESC oiShLaves”
(ST R LN ) s o
Cl
swncu'g"g;ow Y6 EHTa POINT. 1P THESE AND':,‘,SN"’ 8272, AND B2N2 8272, AND B2N2
veaz rou.ovzo. PROCEED 2 REGISTER VALUE YES
0 CE PANEL CHECKOUT. CHANGES WHEN SET
S0sPECT: ATTEMPTED ]
T CLOCK AND ITS START/
STOP CONTROL.
T oETo 2. CE PANEL SWITCHES.
HOT SET LI : 1. MATCH THE
REGISTER FOLLOWING GO GO Go
REPLACE B1P2 SUSPECT CARDS To, To, TO,
WiTH FAILURE
INDICATION: : . GO TO START 80
! KP101-103 KP101 KP103 SUSPECT SET OR AND PERFORM
. GATE PULSES MANUAL
STORAGE READ/WRITE NOT REGISTERS TEST
PANEL 30 CORRECT OR MACHINE BYTE 0 B3T2, B3C2, B2K2, B2G2
DE103 RESET ACTIVE. 1. ARRAY CARDS B3G?2, 83i3, B3L2
SUSPECT CARDS B3C2, 1 | evie:r B3tz B3C2 8252
81P2, B2N2, AND ARRAY CARDS B3F2, B3H2, B3K2
B2P2. 2. SUSPECT BYTE2  B3T2, B3C2, B2H2 0 AND 1 ,
TRILEAD. ARRAY CARDS B3F2, B3H2, B3K2
BYTE 3 8372, B3C2, B2L2
ARRAY CARDS 83G2, B3J2, 83‘(;22 oSUSPECT CARDS & ) START 80
,B3T2,82N2,8
SUSPECT TRILEADS
CHECK B3 BOARD VOLTAGES R e Re ToaEss
2 S0 FOR AL URE U
(THEORY ) —emeemee 1. SUSPECT 1. SUSPECT 1. SUSPECT
AND FAILING PATTERN. CARDS;: B2T2, CARDS: B2 CARDS: B2
REFER TO PANEL 115 AND 8272, AND B82T2, AND
CTRL 600, 2. SUSPECT ACR 2. SUSPECT ACR 2. SUSPECT ACR
SWITCHES SWITCHE swi
RS302
KP10S RL305 RL405
MLMO002 437414
START 75-
NOTE: SIMPLIFIED STORAGE
ALTER DISPLAY DIAGRAM
IS ON PANEL 115,
o,
FSI 32

AG1000 | 4290885 447460 447461 .
3830-2 .
Seq.2072 | Part o, (2] | 19Dec7S | 12Mar76 : narocore anaLvsis partsore) O 1 ART 7 b
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MANUAL REGISTERS TEST (PART 1 OF 2)
MANUAL REGISTERS TEST (Part 1 of 2)
o Test general purpose register by
manual set/reset of bit patterns.
® Cards involved in this analysis: EXAMPLE: ONLY
B1E2 B1K2 B1P2 REGISTERS BR, SToN
B1F2 B1L2 B2D2 ‘ REPLACE B2F2
B1G2 B1M2 B2E2
B1H2 B1N2 B2F2 SWAP_B1H2 AND
B1J2 B2J2
START 75 AND
MICRO 10N
REGISTERS
ENDING WITH E
GBSl Fiolee
L / REPLACE
Y
REMOVE B1G2 ES DEFECTIVE CARD
WITH POWER ON REPLACE OR SWAP
— CARD ASSOCIATED
L WITH FAILING
s % L e
. \ P-81T YES
e SECT 10N FOR NiRgToRN
asoga.TsEERTALL ' CE_PANEL
REGISTERS TO ‘01" OPERAT IONS
4. IGNORE F REG
CONTENTS MORE THAN
ONE REGISTER
¥ RS SRouLD BE 'O
SAME FAILURE
REINSERT B1G2 REPLACE
ALL BIN2 _OR _SCOPE_|----- EXAMPLE: ONLY
REGISTERS SET T RE
CORRECTLY BACK XSLEAIGWREY | "B AND TG FAILS REPLACE YES
REPLACE B2F
NOTE 1 DEFECTIVE CARD
EGISTERS “N\NO
St es e R0 N R
ONE CARD l 'H{_l65|TRYégG T? SET
| OPE IN AND OUT ON .
NO O NE OF THE BAD LOGIC RA304
REGISTERS WHILE
TRYING TO SET BAD
SWAP (IF POSSIBLE) B'TTOO'TFA%T_EERHTO
] OR _REPLACE CARD LOG'ﬁc()T“ ’
| Aresinie
REFER TO TABLE
. SWAP TABLE 1 (TABLE 1) E3
POSSIBLE AND rec|camo [oore |
[~ = REG|CARD oGIC
SwaP RETRY. I -
BR
B1H2 AND B1J2 | 31 |ezv2 | meion IF D-BUS INPUT TO REPLACE
REGISTER = | (SOLID
8202° | RS101 YES LEVEL) SUSPECT DATA BIN2 BIP2 B2J2
32 ENTRY SWITCHES, CHECK
Saue - cANOMB QYT O5ePeRVS
FAILURE OR . :
CARD B2F2 | 38 |B2€2° | Rs201 LOGIC RA304. B1H2 AND B1J2
SYMPTOM 3: 81€2°" | RG101 No
CHANGES NA
TA GO
3 81M2°°| RG201 b
REPLACE
YES i EFECTIVE CARD R ATER BISPLAT RA344
YES REPLACE Gc . o SWITCH TO ANY POSITION
CARD B2F2 DEFECT I VE ¥ [81e2 | mG3o OTHER THAN REGISTER NO YES
REGISTER CARD A SELECT. 3. SCOPE THE
REPLACE DEFECTIVE HOT BIT AT ITS INPUT TO
CARD @ 'aie2| roaor DETERMINE WHICH
NO - REGISTER 1S PLACING THE
| . ¥ BIT ONTO THE BUS. -
e SCOPE_ONE_OF THE REPLACE
ce BAD REGISTERS WHILE
1} ME | 8ix2 | Resor TRYING TO SET TO f. DEFECTIVE CARD
NE REFER TO LOGIC
REPLACE ' RECISTER ' SCOPE
GO TO LOGIC AND GF POINTS.
B1P2, BIK2. IF STILL SCORE o ATLURE ME | 162 | maeon
FAILS, GO TO LOGIC TF
: AND SCOPE REGISTER TSAME PART MUWBER MLM0002 437414
(TABLE 1). ‘ - SAME PART NUMBER RE-INSERT B1G2 START 80-L R W MYORRT Bo-R' "
""""""" CUSTOMER - -—-—-———— o
l 3 FA! RC
NOTE UFL_10/
TEST AR REIURN 1. OBSERVE THE REGISTER DISPLAY
CUSTOMER LIGHTS AND PULL THE REGISTER
CARDS ONE AT A TIME. IF THE CARD
CAUSING THE HOT BIT IS PULLED THE
BIT LIGHT MAY GO OFF. THIS MAY
INDICATE THE DEFECTIVE REGISTER
CARD.
. AG1100 | 2346984 See 437415 447460 447461
; 3830-2 Seq. 1 of 2 | Part No. (8) EC History | 2 Nov 73 19Dec 75 | 12 Mar 76 MANUAL REGISTERS TEST (PART 1 OF 2) S ' A R l 80
! © Copyright 1BM Corporation 1972, 1973, 1975, 1976




MANUAL REG'STERS TEST '(Part 2 Of 2) MANUAL REGISTERS TEST (PART 2 OF 2) START 85

e Use a microprogram word to test

1. A-Regi
he A 4B . Table A-Register Table 2. B-Register
the -.an -reglstefs. ) Register Card External input Logic Register Card External Input Logic
e Cards involved in this analysis: . GC GC
1. OPERATION SWITCH TO NC
AIN2 B1E2 B1J2 BIM2 B1Q2 B2E2 B2H2 B2L2 e CK BYPASE > BIL2  [gar—— RG301- 306 e BIL2 RG301 - 306
A1T2 B1F2 B81K2 B1N2 B81R2 B2F2 B2J2 B2N2 ‘2. OPEI;?;EH?ESET e RS Mté
3. OPERATE STOP/SI .
B1D2 B1H2 B81L2 B1P2 B82D2 B2G2 B2K2 B1G2 _ n%#é{ﬁ"iu%'é RVE BT MD Gb ;
START 80 4. SWAP BiH2 WITH BlJz. 10 BiF2 18142 BiH2 RG401 - 406 ND B1R2, 81Q2
ND B1R2,8102 B1N2 T0 B1F2 RG401 - 406
GB B2K2 MD
e 82 RG201 — 206 3:
MB 8102 T8 BIM2 RG201 — 206
5. OPERATE RESE GA 18192 | MB 8102
. 6. OPERATE STOPI 1. NA A1T2, BIN2
REroE it i . wez {51 roron o8| &
REGISTER PATH INTO MA B1D2, B1F2 - —— TA B1E2  FETG7 RG101 - 106
STORED MICROWORD. ALUO-3 812 RA201 — 203 MA B1D2, BIN2
ALU4 -7 B1H2 | rat01 - 103 GE
I ALU P BIN2 RA301 — 304 :: B1K2 RG501
Clock B2N2 KK201 — 205
. ALTER CONTROL STORAGE . _ -
" AF Er.)cultisss 1gooo* WiTH 0000— CD Decode, B1P2 i,
'T‘!-ltgk FOLLOWIN Reg Sets B2H2 |B2K2 DE101 - 106 %F Blud
GB_REGISTER \[YES B1G2
80048000 IAR, DAR, CK | B2H2 RG601
; —_— PATTERN . X MF
$ET REGISTER GB TO 28 OR GB GB— CHANGE Format Decode| B1N2 | B2K2, B1H2 RL101 - 105 o
. OPERATE RESET SWITCH.
. OPERATE STOP/S1 SWITCH, ::‘:\"62‘2:" TAR.| gak2 AL201 - 207 6262, 82H2. 8212
REFER_TQ CTRL_AND . R1H2 - . . . )
REESelf BT 88 Format Decode SA B202 | B2K2, B2L2, BIE2, | RS101 - 103
ALU AND M AIN2
THEORY . SC AIN2, BIE2, B2H2
REPLACE sB B2E2 |B2J2, AIN2,B1E2 | RS201 - 203
ERROR IS B1J2 (BITS 0-3). SD BIN2, BIE2, B2L2
MISSING PoBIT BIH2 (BITS 4-7). \ : ==
ST B2F2 RB101 — 106
\ P TG
. S ALUO-3 8142 RA201 — 203
REPLACE \ - ALU4 - 7 B1H2 RA101 — 103
BIN2, REFER TO _
LOGIC. |. OPERATE RESET TEST AND_RETURN \ P ALUP BIN2 RA301 — 304
B 2l 2 PPERA SwitcH. 2. SET TO CUSTOMER REEER TO START 500911 Clock B2N2 KK201 — 205
OPERATE S'I’OP/SI SWITCH TO AN FOR CARD FLOW AND CD Decode,
WITCH POSTTION OTHER THAN COMMON Flop Sets BIP2 | BIN2, B2J2 DE101 — 106
REGISTER SELECT. S
IAR, DAR,
60 Format Decode | B2H2 RL101 — 105
1AR, DAR, TAR,
RA301 . CA Decode, B2K2 RL201 — 207
CHECK \ YES 3. USE MACHINE LOGICS A-Register Check Format Decode
AND SCOPE THE HOT {Bit 4 of Check 1

BIT(S) AT |T5 INPUT TO i
E TER ( Register) ALU Check Bit 6

el it Eon ot of Check
No REGISTER 1S PLACING THE Register

FAILURE_APPEARS TO BE
. OPERATE RESET 3?1l_<T:SH. HOT P BI . [

(From Register
or Constant)

A—-
r Register

1

. OPERATE IMPL S OPERATION MODE

g. A. USE FAILING WORD, S'ITCH TO CHEC BYPASS.
REFER START OPERA RESET. SET

o
5]
or

D-Bus to

A8 003 i
égglgrsﬁg?osemc OPERATE STOPI g:ggg 2 ;,* 52%8: Redisters
USED. OBSERVE GB REGIS ER. P-BIT RA301 — g
B. UggREgngrgG BAR P BIT ON, REPLACE BlNZ. D-BUS OUT RA304 BUS D BU"
apencss couane. _ _BUS
HCHE L5 crecx T From
C. SEE TABLE I'AND 2 FAILING CARDS. )
Register)
PagséARlE)S IF P=-BIT OFF T0 9
FAILll.OGlC. SCOPE LOGIC AND SCO#E CHECK B_BUS
FAILURE. CIRCUIT FOR ERROR MLMOOOZ 43,’“‘ R ister
D. SUSPECT EXTERN -—— RECYCLE WORD BY ST 85- eg
TNBUTS ' T0 REG)STER OPERATING START switew.| |6 J ~\ _START 85-L _
CARDS . A-REGISTER CHECK RA20!. FBA R
-REGISTER D'ECK RA202. rea R
SEE TABLES AND Fi RATO1 .
POSSIBLE FAILING CARDS . RA201
RA301
B-Register
a @ Check Bit 5
RA2os ‘ of Check 1
A202 .
RAZ9S Register
AG1100 | 2346984 See 437415 | 447460 447461 S RT
38302 Seq. 20f 2| PartNo. (8) | | ECHistory | 2Nov73 | 19Dec75 | 12 Mar 76 MANUAL REGISTERS TEST (PART 2 OF 2) TA 85
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CONTROL UN'T FA'LURE (Ffom Device) CONTROL UNIT FAILURE (FROM DEVICE) START 90

MLX 1 10

MLX !

MLX-1

THE STORAGE
CONTROL 1S UNABLE
TO LOAD OR EXECUTE

THE REQUESTED
DIAGNOSTIC

DEVICE SUSPECTS
CONTROL UNIT AS CAUSE

LURE AND ALL
DIAGNOSTIC%ERUN ERRDR

MESSAGE 3XXX
RECEIVED WHEN
TRYING TO LOAD A
DIAGNOSTIC FROM THE
CONTROL MODULE

THE STORAGE

HE R €
DIAGNOSTIC
MESSAGE INDICATES POSSIBLE FAILING UNITS:
REASON DIAGNGSTIC -Bi1b2 CTL-1 FER
CANNOT BE_LOADED: GO _TO START 25 AR  TRANSFER- CONTRDY SF -
. 3XX1-23FD SEE ENTRY A FOR 101-104. 2. A-B162
CHECK . COMPLETE MESSAGE INDICATES B4, C2, C4 CTL-1
2. 3XX2-23FD FILE CHECKOUT REASON DIAGNGSTIC OR1IVERS JRECE [ VERS -
NOT READY LABLE CANNOT BE LOADED: GA410-701.
3. 3XX3-23FD READ T FXX1-23FD SEEK
4. X4 IMPROPER 2. FXXZ-33FD FILE
RUNNING NOT_RE
PROCEDURE . . 3. Fﬁé3 ZSFD READ
4. FXX4- i MPROPER
GO _TO FSI 5 AND GO _TO FAULT PROCEDURE
. ALSO SUSPECT: 1.
START 25 DEVELOP CODE, SYMPTOM _INDEX J 30, SysPECT: 1. LOOSE
THEN ENTER FOR SUGGESTED A-BIA3, A4 T6 cTi i Bus
RETURN TO DEVICE FAULT SYMPTOM FAILING UNITS A (X cFoRs
YES MLM AND READ INDEX AND DIAGNOSTICS B IN PINS -
DIAGNOSTIC WAQ70-0T1. LOOSE +6
OPERATING PROCEDURE ReSERVICE TO DRIVERS/
MESSAGE 15 YES 2, ca) \272A054.5%
FXX4
GO Go
To, To
SURE THAT CORRECT FSt & FS1 SECTION 3. A-B1Q@2
oevucs DIAGNOSTIC DISK RETURN TO DEVICE CONTROL LOGIC -
s ALLED PROPERLY MLM AND READ GA201-203.
IN zzrn FILE. RESEAT INSTALL_NEW O1SK; DIAGNOSTIC
THE DISK3; THEN RETRY THEN_RETRY LOADT BE SURE THAT CORRECT OPERATING PROCEDURE,
Load e BlacNosTIC From A ONTROL CMODULE ™ T RSP ALCED rGPRRL
CONTROL. MODULE. : IN 2370 FILE. RESEAT
HE DISK} THEN RETRY
LOABING RIAGNOSTIC FROM IF _ABOVE NO HELP
CON MODULE . RETURN TO DEVICE
AND ATTEMPT TO
ISOLATE FAILURE
NO YES
NO
YES
ANOTHER DEV I CE THE FIRST DISK
DIAGNOSTIC DISK 1S7BAD} "OROER" A NO
AVATLABLE NEW ONE
ANOTHER DEV ICE
DIAGNOSTIC DISK
AVAILABLE
THE_FIRST DISK
1S"BAD} “ORDER A
MLM0002 437414 EV ONe
START 90-L
FA2 RCF. .
. UFL_ 1071
MLMO002 437414
INSTALL NEW D1SK
PROBLE RRECTED %’15"07555&#?3"#&‘%“ A
LEM
START 25 RETU ﬂ 16E° CONTROL MODULE 3
. PROBUEM CORRECTED;
_ RETURN IO DEVICE

START 25

AG1200 | 4290994 447464
302 Sed.10f2 |Fu o (2 Ll AL CONTROL UNIT FAILURE (FROM DEVICE) START 90

© Copyright IBM Corporation 1977



B1N2
B1P2
B1S2
B1T4
B1U4

3830-2
T™N A AW
\MJW ﬂrj;> WLJ¥

START 30,

e Check out why Clock Stopped
indicator is on.
e Cards involved in this analysis:

CU CLOCK STOPPED ANALYSIS (Part 1 of 3)

START 45

!

CU CLOCK STOPPED ANALYSIS (PART 1 OF 3) START 95

‘'0649° '064A’

‘0648’

13

Check 1 Reg

78 15

Instr
Call
| Cycle

‘0648"°

DISPLAY CONTENTS OF
STORAGE LOCATION

B
USE BIT PATTERN IN
AND

2. OPERATE RESET. 3.
OP| T IF

-

START
96

USE_PRESENT

ERATE IMPL .
FAILURE STILL EXISTS
1TH *0000°*

w 1AR
MLM000$ 3274!4 CHECK RESET cl RCUI"’

‘064A° ONTENTS 0 OTHERWISE, SUSPECT
'0645 TO ENTER CHECK 1. | \ ~===-=-me-u- CLOCK B2N2, B2M2.
1. REGISTER TO
ENTER FSI
I ~
GO E _PANEL
GO TO/CHECKOUT
TO,
FSi 30 PANEL 30
AG1200 | 4290994 447464
Seq. 2 of 2 | Part No. (2) 16 Nov 77
© Copyright IBM Corporation 1977
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r

‘0040’

1st Fail Addr

1st Fail Addr 1st Fan Addr

1st Error

1st Error 2nd Error

2nd Erron ]

AN
i il
o

B2B2 B2F2 B2P2
10000°' OB A SECOND CHECK |
Bahe  bows 5253 o R R T
B2tz B2  BoT2 THRREHACHINE CvEE
B2E2 RESET WAS ISSUED
- Robe2lied
40, 45 ‘ SM66 1
A SECOND CHECK | ERROR REPLACE
A _SECOND CHECK OCCURRED AFTER sen.ecnvz SCOPE
ERROR OCCURRED RESET WAS UED B CU CARDS: B2Q2 -
DURING FIRST -~ azroas cu -As SELECTED - E CALL CHECK | REGISTER.
MACHINE CYCLE AFTER THE CHAN CYCLE LINE A B2N2 - CLOCK B2M2 -
SELECTIVE RESET E_CHECK | REG N B2P2B05 OSCILLATOR.
1 SSUED, OR CLOCK CONTAINS sscouo ERROR.
FAILED' TO RESTART -- 9(1)2::1547 RAGE IAR = '00A8’
BYTES 'oeu' AND
’0648’ wu.l. CONTAIN
THE ERROR TEST AND RETURN
um_zss THE FOLLOWING UNIT TO
HAS OCCURRED. CUSTOMER
START 97
n‘NgnﬁagE agoén CE [ VOLTAGE
REFER TO PANEL 2. Dls‘jgl_g THE LEVEL MINUS
40 F CHANNEL _INTERFACE . IF MULTIPLE BITS ARE ON CHECK 2 YES
------ 3. OPERATE RESET. IN BYTES *064A°' AND LAMP ON
'064B° (WHICH ARE 1
UNRECATED' , SE¥pEcT
) .
<—I olscouuec'r IN SEQUENCE torage Location
- [NOT _WORK é uss CHECK 1SPLAY CHECK 2
1 REGISTER NTS ERRORS. (SEE_PANEL s ,
CHECK | ENTER FSI. OTHER'ISE, 50.) USE CONTENTS 0648
REGISTER YES USE BIT PATTERN FROM THE SECOND OF REGISTERS TO -—
CONTENTS NOW BYTES °*064A' AND ERROR OCCURRED ENTER FS1. Backup Addr Reg
= *00° ‘0648 TO ENTER FSI. DURING THE DISPLAY
INST/CALL CYCLE CONTENTS OF 0 718
CONTROL STORAGE
AT IAR ADDRESS
olEk LI av>TEs (1 1o
GO Start
@ 70, Clock
B REPLACE REPLACE Access
FSI 30 FSl 20 Cycle
CU CARD B2T2 - CU CARD B2Q2 - | . OPERATE
ADDR GEN B2H2 - CHECK 1 ESET. 2. SET
START 97 TAR REGISTER IAR TO *0040°. CONTENTS = YES
REFER TO PANEL 3. OPERATE 0000 7XXX Contents
15 FOR DISPLAY START. with clock
cy TTTNMMB 1 SnnedE IROR Stopped
ENABLE /D 1SABLE HIS IS A MICROPROGRAM
SWITCH ENABLED STOP_WORD. BAR CONTAINS 1AR =
ADDRESS OF PREVIOUS
- INSTRUCTIONS. EXAMI BAR -
USE _RECORDED — CONTENTS or c TROL
CHECK STORAGE AND T0 DAR -
REGISTERS  fr---- DETERMINE cwse OF
CONTENTS TO THE SECOND MPL FILE YES WRONG BRANCH CHK 1 REG -
ENTER FSI ERROR OCCURRED CHECK | ERROR POWER LAMP ON RUN MICRODIAGNOSTICS IN
DUR ING THE RECOMMENDED ORDER (NOTE
TEST AND RETURN DATA/STORAGE N_STAR .
UNIT TO CYCLE |F NECESSARY, PUT
CUSTOMER MICRODIAGNOStICS IN
LOOP AND SCOPE.
30 START 97
THE CHECK
ERROR - STORAGE USE Rsconoso NO
IF_FAILURE TO WRITE BUS 0/2 OR CHECK 1AR = '0000°"
RESTART 1S 173 REGISTER
SUSPECTED AS SECOND -—-- CONTENTS TO CORRECT TROUBLE
INDICATION: 1. ENTER FSI TEST 6 URN unlT
FSI 32C SUSPECT CU_CARDS 3272 ----- CUSTOMER
RST.
f 1 .DISABLE CU INTERFACE.

MLMOOOZ 036397

START 95-R
FAS RCF875
L_t10/12/7

CU CLOCK STOPPED ANALYSIS (PART 1 OF 3) STA RT 95

Ay
N

e

w

ANy
DU Y |

G

Y MY
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cuU CLOCK STOPPED ANALYSIS (Part 2 of 3) CU CLOCK STOPPED ANALYSIS (PART 2 OF 3) START 96

START 95
Chart 1
Storage Location ‘0648’

‘0648’ ‘0649 ~ '064A’ ‘0648’
r Back-up Addr Reg Check-1 Reg
I
D'?fa'é‘éngéﬁ l'wD : 0 7,8 13 |0 7,8 15
REGISTER !
|
|
i
I
1
1
BAR PARITY |
CORRECT :
|
1 Backup i
! Register BAR Bits 07, P
REGISTER DISPLAY THE : Y Byte O Bit, 0—7,P
PARTTY CONTENTS OF STORAGE
CORRECT LOCATION '0648°, i
BYTES '064A° AND [|-———————=———

°064B°' CONTAIN THE
FIRST CHECK 1
ERROR

Storage Address Busx_ P BAR Bits 1—-7, P
Bits 1-7, P/8—15,P

Byte 1 Bits0—7, P

STORE WRITE
BUS '0/2 OR
1/3 ERROR

Error Reg

WAS TH .
ERRORSTORAGE YES 0-7 P Byte 2 Bits0—7, P
ADDRESS BUS 1-7, .
8-13, OR 1-13 COMPARE_THE SC0-7,P

Error Regﬁ

8—-15P
SD 0-7,P

REPLACE REPLACE
B2Cc2 B2B2

T

Byte 3 Bits 0—7, P

PARITY OF
BAR 1-7 WAS
INCORRECT

WRITE BUS WRITE BUS WRITE BUS

Gate Error 1
’_ Reg to Write

PANEL 10

(TESTUN?? $%TURN) ADDRESS BUS ADDRESS BUS DDRESS BUS ADDRESS BUS
CUSTOMER
REPLACE REPLACE REPLACE Add ‘
B2Q2_(CHECK | B282 Ba2c2 ress Com
R ERERATORY | T Compare pare PANEL 40 n
| sao0-7,pfo0 1° RL3o7 Bit 2
[
Address OR (@]
CE Panel P Cpmp Reg
Line Receivers \SB 0-7';8 Bits 0—15, P 2,
DISPLAY THE CONTENTS OF and Latches g
STORAGE LOCATION '0648°
REVIEW THE BYT 64A° AND '064B° LR |
NTENTS OF THE ONTAIN THE FIRST
RS s ) SRR SO . o
- Egzégingﬁs PATTERNS ON FS1 PAGES MLM0002 437414 gE l})dd;esps th
RE . L its 0—7, P an %)
— -2 Lo Bits 0—7, P 2
o o l
GO @]
To,
Fs1 30 Control Unit CE Panel ‘3
it
@)

AG1300 | 2347338 437403 437404 437405 | 437408 437413 437414

3830-2 Seq. 1 of 2 |Part No.( ) 21 Apr 72| 23 Jun 72| 15 Aug 72| 16 Oct 72| 5 Mar 73 | 4 Jun 73 CU CLOCK STOPPED ANALYSIS (PART 2 OF 3) START 96
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CU CLOCK STOPPED ANALYSIS (Part 3 of 3)

START 95

CONTENTS

FILE NOT
READY MPL 30

ONLY BIT
T =1

BIT COMBINATIONS

START 95

}URN DC POWER OFF ;

CHECK CU AND

THE _ADDRESS
COMPARE SWITCHES
T BE IN THE

!

PLACE CU IN
CHECK STOP.

OPERATE
SEEK/LOAD HEAD
SWITCH

PRESSURE
PAD ACTUATOR
LOAD

MPL 45A OR
45B

YES

ACTUATOR
ATTEMPTED SEEK TO
TRACK 0

TAR NOW
'00A8"*

REPLACE IMPL
DISK WITH

HE
HEN TURN DC MPL VOLTAGES. LOAD HEAD SWITCH MUST )----- OPERATE RESET SPARE. OPERATE
ON. CONTROL STORAGE IF OK, PROCEED BE_IN NEUTRAL SWITCH THEN RESET. OPERATE
CONTAINS R IMPL SWITCH iMPL.
DATA AND PARITY.
USING CHECK |
STORAGE INTEGRITY REGISTER CONTENTS PRESSURE NO
MUST BE VERIF IED To E FSI PAD ACTUATOR
BEFORE CHECK COMPARE BT LOAD
ERRORS AR PATTERNS ON SYWPTOM
CONSIDERED VALID. PAGES
T YES
1. RECORD CHECK
REGISTER CONTENTS INSTALL REMOVED
2= OPERATE REAET: o SCOPE MPL FiLE
) : N BT SUELARYT T O [ProsLEm SRRBSCE [0 ™ DATA:" A-B1T4809
FSI 30 ShE QINES AB%e: ([ReciSreRBio | a0 °
VERIFY YOUR NOT REEE!VE 8202
DISPLA DATA 8262
PROCEDURE , BiNZ
PANEL 15, 16
DISPLAY THE EX;Ecgmc‘gLUW G%'g@ TO SA 8202 Fst 30
CONTENTS OF THE REPAIR TEST AND FnaRBSTERAND S0 1RRC SRe”
LOCATIONS, “THEGE RE LS omer 1© WwoRD e Z::zsm se | e2e2- |Fsi 30 DATA APPEAR
CONTENTS _SHOULD BE: +0008+ | |2uion EORRACTER® é&‘@u??ea
———. AND SO HAS BYTE 3|FAILURE
THE FIRST WORD GATE FORCED 8272 FSt 30
1S_CORRECT AND TAR ADDRESS 8282
THE_REST HAVE NO |FAILURE. B2N2
PATTERN REFER TO WMPL
THEORY .
HARDWARE IMPL 82P2 FSt 30
'0000"’000(:' ARE [WAS ABLE TO
CORI RECT, ‘0444 «CAD STORAGE
- |zgé%ecscct- ARE S‘I"EROPROGRM‘ REPLACE
EX BYTE
ADDRESS &, | 2 3 RE-UsfD FOR au1e §i$285° £t CU_CARDS _B1S2
FROCEDURE ON BiT4, B2S2, '
0000 10 73 DO Of|----~ PANEL 3 8ina"
8883 g (6:? gs :6 ;gogg-'= oe oxgsi:;ior Blua  |FSi 30
000C 20 61 Cé 10 ) 18988 05 6Q80RRED" 1
eed o
TRACK 16,
SPECIAL
OPERATION 8
@ e £ _PROBLEM
I
NO _PATTERN HARDWARE IMPL 1MPL
PERSISTS
HnsTous POV [SN0RE oA i @‘ PERFORM C
UNUSUAL BASIC TIDAING CONSOLE | PANEL PANEL CHECKOUT
INDICATIONS OR OR GAT CHECK 30
CYCLES
@ PANEL 30
38302 ‘AG1300 | 2347338 437403 437404 437405 437408 437413 437414
g Seq. 2 of 2 |Part No.{ ) 21 Apr 72123 Jun 72| 15 Aug 72| 16 Oct 72| 5 Mar 73 4 Jun 73
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003 3¢

)

O

QO C

NO DATA
FROM FILE_OR
DESERIALIZER

FAILURE

CU CLOCK STOPPED ANALYSIS (PART 3 OF 3)

REPLACE

CU CARDS B1T4 B2S2.
REFER TO ALD LA102
+3 ENGAGE MPL. HEAD

. TRACKS sYAY FROM

PLACE CU IN CHECK

TEST_AND RETURN
SCU TO CUSTOMER

ADDRESS '00A8"

1S MICROPROGRAM

DETECTED READ OR

SEEK CHECK ON THE,
MPL FILE

OPERATE RESET.
OPERATE IMPL.

ACTUATOR PAD
LOADS. ACCESS GOES
TO TRACK 0. UNLOADS
IMMEDIATELY.

SCOPE

IAR = '00A8*

A-B1T4J06 AND GO9.
0BS! FOR
CIONCIDENT MINUS
LEVELS WHILE
EXECUTING IMPL

OPERATE THE
SEEK.LOAD HEAD
SWITCH

MPL 45

MPL 15

C)
Affﬁﬁ
A

LEVELS OK

(READ CHECKS)

ST REGISTER
BIT 3 ON
(SEEK CHE

CK)

THE _ADDRESS
M PLACE CU IN CHECK
SWITCHED MUST STOP_MODE. O E
BE_IN_SYNC THE SEEK/LOAD-HEAD
POSTTION. SWITCH SEVERAL
TIMES.
SEEK_LOAD
HEAD SWITCH
MUST BE_IN
NEUTRAL POSITION
WHEN EXECUTING
CE
NO
'l" YES
MPL 45
REPLACE
CU_CARDS B2F2,
BiT4, B252.
15
MPL 50

M1CROPROGRAM

CONTROLLED SEEK
PROBLEM

1

REPLACE

CU CARDS B1T4
AND B1S2

MPL45

CU CLOCK STOPPED ANALYSIS (PART 3 OF 3) START 97

30

REPLACE

CU_CARDS BZFZ,
B2s2, BiS2

TEST_AND RETURN

SCU TO CUSTOMER

3 00

J 3

START 97

W

p ks

#
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MICRO INSTRUCT'ON FORMAT DECODE (Part 1 Of 2) MICROINSTRUCTION FORMAT DECODE (Part 1 of 2) START 100

e This page is used to decode an instruction read from control

storage when no CAS printout is available. Also used
for Format
o One word (four bytes) make up an instruction word. Decode

o The four bytes are subdivided into control fields (see layout below).

2 Symbol Table
] ymbol
@ Byte 2, bits 4-7, and byte 3 are used for addressing of next word. . Format Table Byte 0, 1 Decode .
Byte 0 Byte 1 | CA Hex value equals decode of register to
e Byte 2, bits 0-3, cqptrol the format to change the meaning of fields Format |Byte1] Byte2 yte y jbe gated to A-bus input to ALU.
inbytes O and 1, (Format Table). Bit [Bit[Bit|Bit | Bit§Bit|Bit |BitBit [Bit|Bit|Bit|Bit [Bit|Bit Bit [Bit |Bit | Bit | Bit |Bit v see | [ column A.
ins t i 3]0f11}2]30§0j1}12(31[4]5|6]7]0]1]12]3]4]516]7 ; -
o [ (Symbol Table) explains the symbols used in [l] CB | Hex value equals decode of register to
(Decode Tsble) on START 102 sh h . Ignore |1 |00 |0 v o cB/CD be gated to B-bus input to ALU.
e B oc e) on 02 shows the operation controlled A CA c ALU Op 8 See | [l Column B.

by each value in the fields in [l .

Ignore |1 JO O |1

CD | Hex value equals decode of register to be
o Details of formats are given in MIC section. A 7 Toli 1o cA cv ALY Op € gated from D-bus output from ALU.
gnore
@ Circuits of control unit are given in CTRL section. : A CA cv ALU Op CB : See |l column B.
' ignore |1 fO |1 |1 ||CB/CD | Indicates CB and CD above are same
B CcD*** Ccv ALU Op CcB register.
Ignore|1 |1]0]0 CK Hex value is a constant to be placed on
A CK ALU Op CB/CD : the A-bus input to ALU.
Ignore 11 110 ]1 . CS [ Hex value decodes to a set or reset of
A CK ALU Op CcDh a specific ST register bit. Decode of
START Ignore |1 [1 |1 ]O | j DNST21 means if D-bus is nonzero
A CK ALU Op cB : for the current ALU Op, set ST register | >
Ignore |1 |1 ]1 |1 bit2to 1.
Use byte 2, bits 0-3 and byte 1, bit 3 to enter Format Table. c cw cv No ALU CcB See | | c START 102
B Reference Symbol Table. : oToTololo i column €. 4
Go to appropriate column in Decode Table. See MIC and CTRL section of MLM. | D CA cs ALU Op CB/CD Ccw rl;l::t\i/ils:fuiattiz: tfc;tlc»:ﬂ bits 0-3 for
1 clojofof1 -
/ Y i -
Byte 2 Byte 3 Byte 0 Byte 1 D CA cs ALU Op cD CV | Hex value gat.ed to AR bits 5-7 or
ojojof1]o0 . 4-7, (dere.nding on format) for
0 3 4 7 0 3 4 7 0 3 4 7 0 3 4 7 D cA cs ALU Op CB fetching of next instruction.
Format CX CH CL ME INSTRUCTION ololol 713 Spec Op| Hex value (byte 0, bits 2, 3 and
| 1 L 11 11 L1 1 | [ 1] L 11 L1 WORD E CA CcS ALU Op CB/CD byte 1, bits 4-7) activate hardware
| — \ e’ J olofilolo to perform unique functions.
\ v - 4 D CK* cs ALUOp| cCB/CD See MIC 5.
Format dependent. Refer to Format CBLRERRE MH | Hex value gated to DAR for data
! D CK* CS ALU Op CD ML | fetch or store.
l ojoJ1]1]0 NH | See MIC section of MLM for
0o 34 7 8 1112131415 CH and CL are conditional D cr cs ALU Op cb [ NL | specifics.
cw cv ox CHCL branches. When the condition ojoj1 1|1 1ALU Op| Hex value is decode of arithmetic
IAR | 010 is satisfied, the respective bit F XX |Sp Op CcS No ALU | O | Spec Op operation to be performed.
| L1 L] | 19} gvelA\gnl.lbesetE: oF 1{ofojo|oO See: column D.
e c:umns and F. 1c CK** CcS ML CB/CD
If no CW or CV specified by CX always gated to 1jojof1i]0
Format Decode, |AR bits 0-7 IAR bits 8-11 for 3 NH CS ML 1| NL
remain unchanged for next next instruction oli1lolo
instruction fetch. fetch, except for ! s
Format E. In 1a CK CS ML CB/CD
Format E, CX, CH, 11011 |01
CL in |AR are set 1b CK™** CS ML cB/CD
by contents of TToT 710
rggister specified
by decode in 2a MH CS ML CB
byte 1,‘bits 3-7. 110111
vSee EJ column B. 2b MH cs ML CB ;
-
For additional format details, Refer to symbol table for
A-Bus. (from register or constant) | A use format type and refer to explanation and then go to [§} .

NMIC section of MLM.

D-Bus (to register)

*lEbyte 2, bit 7 = 1, gate CK to A-register bits 0—3; bit 7 = 0, gate CK to A-register bits 4—7.
®*Contents are gated to A-register bits 4—7.
*** No A-bus input to ALU for this format.

B-Bus-{from register) B

38302 It Dyt 19 bec 1 | BM CON F I D E N T I A L MICROINSTRUCTION FORMAT DECODE (Part 1 of 2) STA R T 1 00

. 19 Dec 75
soq 10f 1 |PartNo. (2) ¢ UNTIL MARCH 26, 1976, UNCLASSIFIED THEREAFTER

(A A e IESRA P e a . Ay



TR Iy f"D /w\/
g Ed

N o N b N

B T R T S G A S ol
O R A A VO A N



c:( ¢ ¢ CC C CCC CCcC

MICROINSTRUCTION FORMAT DECODE (Part 2 of 2)

C C C C C C C C(

Symbol
Value Decode Table
A 8 C D E F
| Hex | Binary | CA | CB/CD cs —ALUOp CH 006 CLO®O
00 [00000f0¢ | SA AS) B—aD 0 0
01 |00001JGC | SB 1-o ST1 A e B-eD 1 1
02 |ooo10fND |sc DNST21 AN B—eD Carry D=0
03 | 00011INC | SD 1-»ST3C |A + B-eD STO Index «ST 1
04 |00100]TD | GB 1- STO A+ B + C—e DC ST 2 ST 3C
05 |00101]TC GA 1-8STS5 A - B + C-e DC ST 4 STS
06 |00110MD | TB 1w S5T6 A + B—sDC ST6 ST7
07 |00111§MC | NA 1 ST7 A -8B+ 11D BRO BR 1
08 |01000§GB | MB - 0O~ ST4 BR2% BR 3 &%
09 [01001JGA | TA 0-ST1 BR 4 %#r BR 5 ki
OA |01010INB | TD 0-e ST2 BR 6 BR 7
0B |01011] NA | MA 0 —e ST3C CHK-2 SELTD/MC?7
oC [01100}§TB | MD 0-e STO COMMO HLTIO/XFER
0D |JO1101)TA GC 0O STS5 ADDRO/MC6 SERVO/MULTI
D CE |0O1110JMB | BR 0O-e ST6 SUPPO/XCHAN CUEND/BFRDY
START 100 OF |01111fMA | MC o8 ST7 ILACT/BOPAR RSPON/CHANB
10 | 10000 06¢
11 | 10001 ST
12 {10010 GD
13 110011 TG
14 110100 ND
15 |10101 NC
16 |10110 NB
17 |10111 TC
18 {11000 GF i
19 11001 GE
1A |11010 NF
18 [11011 NE Sse INTR
- for feature
ic 11100 TF cards.
1D |11101 TE
1€ {11110 MF
1F 11111 ME i
& No register selected, A-bus input forced to ‘00"
@@ Force B-bus to ‘00’ (unless ALU Op 5 or 7, then force ‘FF°}. Force D-bus to ‘00",
90 & See MIC 3 for further details.
W During IMPL, BR 2 replaced by SECTR.
%% During IMPL, BR 3 replaced by BTRDY.
%%% During Inline, BR 4 repiaced by INLIN.
W% During Inline, BR 5 replaced by ILXEQ.
3830-2 AG1500 | 4290888 447460 | 447461
sea 10f2 |PartNo. (2) 19 Dec 75 | 12 Mar 76
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DATA FLOW BY CARD (Part 1 of 2)
Refer to START 905-911 for More Detail

DATA FLOW BY CARD (Part 1 of 2)

START 900

. . Address Bus
on Circuits on Each Card and ALD Page Number < . |
Address 3us l
ey s e { { Read Byte O |_A
' Read TAR-
B3L2 T83k2 B3J2 B3H2 B3G2 B3F2 Latch IAR-DAR
BSM 68K | 6.8k 46K | a-6K 0-4K | 0-4K gi':’:m & gxs 3-7, P,
Control . . ecodes,
g Card ' ' I B3T2 Format
| | | Decode SASC
B3C2 Bytes 0/3 Bytes 1/2 Bytes 0/3 Bytes 1/2 Bytes 0/3 Bytes 1/2 . B2K2 - Reg, rj
r:eadh 1 Entry Gates
. : atcl R
Parity (2) Parity Bits ; t Backup Reg D Decoder, — Cgad Byte 1 .
Check/ Write Bus Write Bus CD Check Gates to Reg Entries CSorST ] Decode CE 8202 -
Address 1 Generate Address (’ i Set Error —— B3T2 Controls B
Terminator Check 1 Error T Compare .
and Check — ec Register, —
B3D2 Register CE Control B1P2 To Check 1 Reg £ B2M 8212 _\
: Check 1 Errors and Controls 2mM4 Read Gates to B-Bus
83U2 [ Clock Times w —&= B2B2, B2C2 N - Latch Read Byte 2 | A
' - ) ) 1AR v
Special Special Operations to A SB-SD
i B2Q2 2 ti ST Reg, Bits 8-13, —
Clock Clock, Cycle Controls of Machine Op < Operations CHL, CI, MPL . BR Rey, DAR Bits ‘ Reg,
o /" ®1 Decode and { B3T2 Entry Gates
Osc Cloc Controls, TG Reg 8-12, q
Gt ] Resers, | Resets ¥ Check . Address ™ BE
a R4
Error CE Controls B1U4 To Check 1 Reg 4 Read Controls B2E2
B2M2 82N2 B2P2 CE Panel S Check 1 Lemp B2F2 Latch B2H2 -
¢ Resets from CE Panel or Channel ’ { Read Bus \ Read Bus . I B —p=| Read Byte 3|/ A
“ . B3T2 Branch
From Storage Error Register From Control Interface 1 ] Controls
D-Bus l (Check-2 Errors) D-Bus ‘ ST, BR Reg Bits
F‘ ? g ’ ’ ¢ B2L2 "\
Read Bus
Note 1 To Write Bus
‘ ‘ + + A.LU 0-3 D-Bus B-Bus h ‘
— ) 4 . Bits 0-3 BIND < DU |
N—d GA 4 GB N GC GD GE |\ N— GF ’—w
‘ A-Reg —'ﬂ Display r—-——
- T — — ™ Bits0-3 MPL Controls, CE
- “N N__| Storage CE Panel
NA N8 N NC | ND NE —\ NE L B8-Reg Aduiress SA Reg Controls
1 —\ N —\ ——\ I™sits03 and IMPL Entry — =
— \ B1J2 Controls 5202
N TA | N T8 |~ N TC ] | TO TE NP 8252 8282, B2C2 B2T2
M ALU ; T
L N ~ Bits 4-7 47,
- 1-1- ] w -\ P 23FD Read Data To
a MA —| mB | N mMC | .} MD ME ‘ — MF Data Read Control Lines to 23FD 23FD
— — 1 . 1 ::??7 Controls Control Lines from 23FD :_ l’\:M.’L
its 4- - .
B1E2 BIM2 BIL2 B1F2 BIK2 B1G2 55 Contral Lines In il
- *1 Bits 4.7 ] B1S2 Cl Transfer oot toMBO+1 o
2 A-Bus ; > A-Bus < @ Controls (Read Data) Cl Bus In Drivers/
d Q .
2 8-8 \ \ 8-Bus . e ‘ and o1 Bult CiSync | | Receivers
-BuUs = utter
(3]
£ -l o ALU Parity, MR Checks Controls and fom ]
§ nput an heck: 3
w Data To Channel ALU Errors | P Output B1Q2 Checks E
£ MD Reg Output To Controls . : =
8 Channel Xfer Buffer L ; 102 -3
2 B1T4 Cl Transfer E
Cl (Write Data) from|TA Reg BIN Controls Control Lines Out - 8
P — — P and B1B2 °
CI Control, Regs T8, TC, TD, MB, MC Cracks Errors To ND Reg 2
- | T Thoed Data] 1o A He »> ! B184
Cl (Ree ta) to og f Y
< TD Reg (C! Tag Bus) B1C2
8 c Note 1: Refer to MIC 40 for t See INTR 005 for Reed Deta B1C4
ister e jon fe 3 feature information -
START 901 START 901 STARTgoy  'cdister expansion feature
38302 [ AG1500 | 4290888 | [4a7460 | aa7ae1 START 900
seq 20f2 | PartNo. (2) 19 Dec 75 | 12 Mar 76 DATA FLOW BY CARD (Part 1 of 2)
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DATA FLOW BY CARD (Part 2 of 2) pataftowsvearnirnzei2 . START 901

Refer to START 905-911 for More Detail
on Circuits on Each Card and ALD Page Number

START 900 START 900 START 900
B &
& = -
¢ Channel A
: Drivers/ Bus In A . Bus In A Enabled dand
N | Receivers - ‘ iv;utche
N A
E Tags In A : Engbled and |
; Switched ‘:Enable TagsIn Generate A-A1Q2
Sw To A, To f Channel
A B-A1C2 Tags Out A Switched Channel sw To ;’ A . In Tags cu ’
P To — Selector 'Y A.A1Q2
B-A1D2 A Freeze and Sw To C Address
Switched Unfreeze —f A-A1S2 of Chan A a \ 4
B-A1E2 Bus Out A o A PN Sw To D ® g
B-A1F2 > ™\ A A-A1R2 2 2 g 8
< a)
c A-A1LZ 3 2
H | Channel Bus Iin A Bus In B Enabled and - g
A B Switched 5 2
N | Drivers/ * < To “ 2 £
N | Receivers ‘ Tags In B Enabled and B @ 3
E Switched M i To Chk 2 ‘ o
L ¢ Any CI Check - To FMultu Connect P &_‘ A-A‘I;Z
Tags Out B Switched "Chk A,B.C.D Chk 2 B
| m— § —— Interface Chk Error
B B-A1C4 13-0 N ] Compare Assist Chk EOU A-A1P2 — 1 From Cg .
B-A1D4 Switched _ Xfer Chk Chk 2 to CU Channel(s) Address o
Bus Qut B To [ Chan B
B-A1E4 > B -\. A-AIM2 o Load S Reg Chk A-AIN2
B-A1F4 A-A1T2
| A-A1L2! Y
(o] Bus In C Enabled and
b | channel < Busin¢ Switched A-AIT2
A C To Bus In
Drivers/ |
N " ) Enabled and C
N | Receivers fTags In C Switched ¢ /1 A-A1K2 ————'I
E - To ‘ —— Channel J
L Tags Out C Switched C ‘ Xtor
To A-ATK2 cu Buffer
c A-A1H2 . . c Address of ~— B hi
A-A1G2 Bus Out C Switched Chan C
To - A-A1T2
A-ATM2
A-A1F2 c Y
- Selected Bus Out
A-A1E2 > >
A A1L2
¢ Channel
H Bus In D Enabled and
D Bus In D X
A . - < Switched
N Drivers/ To
N Receivers Tags In D Enabled and D
E F ' Switched A-A1J2
. . D
Switched Read/Write ’
. T t
D A-A1H4 ags Out D To F Selected Tags Out Transfer A A1J2 cu
A-A1G4 o P controls Address of
A-A1F4 Bus Out D I Switched Chan D
To A-ATM2 A-A1U2
A-A1E4 D
A-A1L2

3830-2 | AG1600 | 2347341 437403 | 437404 | 437405 | 437408 | 437413 | 437414

Sea_10f 2| Part Number 21Apr72 | 23Jun72 | 15Aug72 | 16 0ct72 | 5Mar73 | 4Jun73 D START 901
®© Copyright IBM Corporation 1972, 1973 ATA FLOWBY CARD (Part2 of 2




LIST OF CIRCUITS BY CARD (Part 1 of 7)

e This page lists the 3830-2 circuits by MST card to aid
you in understanding what is happening when you swap
cards.

e Cards with the same part number can be identified by the

same reverse—printed letter: E etc.

e For A—gate MST card part numbers, see microfiche card
supplied with MLM.

e Error checking circuits are indicated by an asterisk (*).

e Refer to START 900 for card—level data flow.

A-A1D2 (Note 1)
CHANNEL C SELECTION

Channel C SelectionRelays. ...................... CR101

Select Out/InC
Interface C Enabled

AllowSelectionC .. ...ttt e CR102

A-AlD4 (Note 1)
CHANNEL D SELECTION

Channel D SelectionRelays.................... DR101

Select Out/In D
Interface D Enabled

AllowSelectionD ......... ... i DR102

A-AlE2 E (Note 1)
CHANNEL C RECEIVERS/DRIVERS

Channel C Bus Out Bits4-7,P ................. CA401
ChannelCBusInBitsb—7 ... ......ccciiieenn. CA402
Channel C Mark In

A-AlE4A [ (Note 1)
CHANNEL D RECEIVERS/DRIVERS

Channel D Bus OutBits4-7,P . ................ DA401
Channel DBus InBits 5—7. ... .. ...t DA402

Channel D Mark In

A-AlF2 E (Note 1)
CHANNEL C RECEIVERS/DRIVERS

A-A1F4 B (Note 1)
CHANNEL D RECEIVERS/DRIVERS

Channel DOUtTag@s. . ... ccvii i DA301

Channel D Bus Out Bits 0-3

ChannelDBus InBits0—4,P................... DA302

A-A1G2 B (Note 1)
CHANNEL C RECEIVERS/DRIVERS

ChannelCOutTags. .. .....covovvinnnnnennnn. CA201
ChannelCInTags . .. ....ooviiiiniinennnnnn. CA202

A-A1G4 B (note 1)
CHANNEL D RECEIVERS/DRIVERS

ChannetDOutTags. .. ...covvieininnniannans DA201
ChannelDInTags .......covvviiiiienneneenns DA2Q2

A-A1H2 B (Note 1)
CHANNEL C RECEIVERS/DRIVERS

ChanneiCOutTags. .. ......coviiiinninennnn CA101
ChannelCinTags . ...t annn CA102

A-A1H4 B (Note 1)
CHANNEL D RECEIVERS/DRIVERS

ChannelDOutTags. ..........covviiiiinnnn... DA101
ChannelDInTags .........ooviiineiinn.. DA102

A-A1J2 (Note 1)
CHANNEL D CONTROLS

TrapSelectOutD . ......... ..., KD101

Select Out Latched D
System Reset Chan D
Selective Reset D
Request In D
Selected and Swto D
Propagate Select Out D

CmmdOQut/HalttoD............. ... ... ...... KD102

CU Busy D
CUEndD
Halt 1/O or Busy D

LIST OF CIRCUITS BY CARD (Part 1 of 7)

AddressCompare D. . ...... ... ... KD103
Channel D Bus Out Parity Error

SelectQutDelayed D. .. ....... ... ... it KD104
CU Address Bits 0—4 (Jumpers) Ch D

Enabled D. ... ... e KD105
Metering In D

Run Meter D

*Interface Check ChanD . .. .. ................. KD106

System Reset Latched D
Machine Reset D

A-Al1K2 (Note 1)
CHANNEL C CONTROLS

TrapSelectOut C . ...... ... ... .o, KC101
Select Qut Latched C

System Reset Chan C

Selective Reset C

Request In C

Selected and Sw to C

Propagate Select Out C
CmmdOut/HalttoC.............cciitiiinnnn KC102
€U Busy C

CUEndC

Halt1/0 or Busy C

Operational In C

Address In C

Status InC

AddressCompare C. . .......... . .c.cvivnnn. KC103
Channel C Bus Out Parity Error

SelectOutDelayed C......................... KC104
CU Address Bits 0-4 (Jumpers) Ch C

Enabled C. ... ... . . KC105
Metering In C :
Run Meter C

*Interface Check ChanC ...................... KC106
System Reset Latehed C

Machine Reset C

A-AlL2 B

SELECTED CHANNEL DATA AND CONTROLS

Seitd Bus OQutBits0—4. . .. ... ... ... ... ... ...... NE201
Seltd Bus OutBits 5, 7, P . ....... ... ... .. ...... NE202

Seltd System Reset
Seltd Command Out
Seltd Address Bits 0, 1 ....................... NE203
*MultiConnect 2 . ... ... .. NE204

START 905

A-AIM2 ) |
SELECTED CHANNEL DATA AND CONTROLS

AddressOutSeltd . .. ........... ... ... ..... NE101
COMMO-Set CH12

Seltd Sw to (Set CL11)

Suppress Out

Seltd Data Out

SeltdBusOQutBit6 .......................... NE102
Seltd Service Out

Seltd Selective Reset

HIO or Busy Seltd

Bus Out Parity Error Seltd

CUENDB/C/D ... NE103
Enable CUEND B/C/D

Seltd Addr Bit 2, 3, 4

*MultiConnect 1 ............ .. .iiiiinna.. NE104
A-A1IN2

SELECTED CHANNEL CONTROLS

SeltdOpIn. .. ... i e DL101
*Check 2 to CCU

*Chk AeSw to A+Chk CeSwto C

*Chk BeSw to B+Chk DeSw to D

Special Selective Reset . . ..................... DL102
Aliow Disable Chan A

Channel COUtTagS. . .. ovvoveeeeaeaeaeanns CA301 Operational in D
Channel C Bus Out Bits 0-3 Address In D
Channel CBus InBits0—4, P................... CA302 Status In D
Note I: Only with Two Channel Switch, Additional, feature.
3830-2 AG1600 2347341 437403 437404 437405 437408 437413 | 437414
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LIST OF CIRCUITS BY CARD (Part 2 of 7)

A-AlP2 [ *Interface Check Chan A . . .................... KA106 Freeze Latch................................ GK501
System Reset Latched A Read or Write Enabled

CHANNEL B CONTROLS Machine Reset A Microprog Response Latch . ................... GK502

TrapSelect OutB. . ....................c..... KB101 $hanr;el Resnczse Latch

Select Out Latched B ransferLatch A, B . ... ... ... ... ... ... ....... GK503

System Reset Chan B A-Al1R2 Data. In

Selective Reset B CHANNEL SWITCHING Service In _

Request In B Sample Read Parity Error

Selected and Sw to B Switched to A, B, C, D (Tie Breaker) . ............ CS101 SetBuffer A, B. . ... GK504

Propagate Select Out B Freezeand Unfreeze ... ...................... CS102 Steer Bfr A to NA or Bus In

Cmmd OUt/HaIttO B . . ..o\ KB102 Enable CU Busy A, B, C, D *Transfer Counters Miscompare . . .............. GK505

CU Busy B Trap and Select A, B, C, D (Jumpers) . ........... CS103 Shutdown of Channel Transfer

CUEnd B Allow Disable Chan B, C, D CUEND/BFRDY=SetCL14 .. .................. GK506
SetBus Bits, 1,3, PChB,C,D................. CS104 HLTIO/XFER-Set CL12

Halt1/0 or Busy B
Operational In B

SUPPO/XCHAN-Set CH14

Address In B
Status In B
AddressCompare B. . ........................ KB103 A-A1S2
Channel B Bus Out Parity Error ERROR 1 DISCONNECT CONTROLS
SelectOutDelayed B. ... ..................... KB104 , 701
CU Address Bits 0—4 (Jumpers) Ch B Dlsconnelcth ............................... GK
ENADIEd B. . . ..o\ KB105 Request In A, B Under Error
Metering In B Prop Select Under Error
Run Meter B E::E:e gdci'ress In
*Interface Check Chan B ...................... KB106 evp
System Reset Latched B SERVO/MULTI-Set CL13
Selective Reset Gated (by Error) ... ............. GK702

Machine Reset B

ILACT/BOPAR-Set CH15
*Xfer Check

A-A1Q2

CHANNEL A CONTROLS A-A1T2

Trap Select OUt A .. ... .................... KA101 CHANNEL TRANSFER BUFFERS

Select Qut Latched A Buffer Aor B Bits 0, 1, 2 . ..o GK601

System Reset Chan A
Selective Reset A
Request In A

External Bits O, 1, 2 to NA Reg
Sel Address Bit 2 (Jumper)

Select and Sw to A Buffer A or BBits3,4,5............ ... ...... GK602
Propagate Select Out A External Bits 3, .4, 5 to NA Reg

Cmmd Out/Halt to A. ... ..o KA102 Buffer AorBBits6 7. P....................0. GK603
CU Busy A External B!ts 6, 7 to NA Reg

CUEnd A External BitPtoNAReg ................ ... ... GK604

Halt 1/0 or Busy A
Operational In A

*Buffer Parity Check
*Check 2 to CCU
*MprogeCh Resp Miscompare

Address In A 4
Status In A Ext GatingtoNAReg. . ............... ... ..... GK605
Address Compare A. ... ... KA103
Channel A Bus Out Parity Error -
SelectOQutDelayed A. . ....................... KA104 A-A1U2
CU Address Bits 0—4 (Jumpers) Ch A CHANNEL TRANSFER CONTROL
Enabled A ..o KA105 Chan Write Mode Latched. . ................... GK501
Metering In A
Chan Read Mcde Latched
Run Meter A

¥ See INTR 005 for feature cards.

3830-2 AG1700 | 4290889
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LIST OF CIRCUITS BY CARD (Part 3 of 7)

 A-B1B2
CTL-| RECEIVERS/DRIVERS

ClBusInBits 6,7, P ...... .. ... .. ... GA701
Cl Sync In

Cl Select Active

Cl Tag Valid
ClBusOQutBits0-5....................c.... GA702

A-B1B4
CTL-| RECEIVERS/DRIVERS

ClUnselected Alert 1. ........................ GA401
ClBusOutBits6, 7,P........................ GA402
CE Communication Out

Cl Tag Bus Bit 3

A-B1C2
CTL-| RECEIVERS/DRIVERS

ClBusinBits0-5 ........... ... ... ... . .... GA601
ClTagBusBits0,4-7,P...................... GA602

A-B1C4
CTL-1 RECEIVERS/DRIVERS

CINormalEnd . ... i GAbBO1
Ci Check End

Cl Selected Alert 1-3

ClSelectHold .. ......... .. ... ... ... ...... GA502
Cl Tag Gate

Cl Response

Cl Sync Out

CI Recycle

A-B1D2
CTL-1 BUFFER AND CONTROL

ClBufferBits0-7,P . ............ ... .. ... ... GA101
*CI| Buffer Parity Error

Generated Bit P to MA
ClBusOutBits0-7,P........................ GA102
*C| Bus Out Parity Check

Control Decodes . ............ i, GA103
Not Data Response

Ci Write

Ci Read-Load S Reg

Sync Out

Buffer Full Latch

CHS5Branch Latch. . . ......... ... ... ... ... ...
Sync In Latch )
SyncinDetected ... ......... ... .. ...
Norm End or Chk End Deskewed

Gate Cl Bus In to Buffer

Gate External Data to MA Reg

*Cl Transfer Error

1st Syhc In

A-B1E2
GP REGISTER GROUP A

TARegBitsO0-7,P. ... ... ... ... ... .....
MARegBitsO0-7,P .. ... ... ... ... .. .. ......
NARegBits0-7, P ... ... ... ... ..........
GARegBitsO0-7,P ... ... ... ... . ... ..
D Bus Bits 0-7, Pto TA, MA, NA
ABus1BitsO-7,P ... ... ... .. . ... . . . ... ...
*CA Decode 9, 11, 13, 15 Even

BBus1BitsO-7,P . ... ... .. ... ... ... ....
*CB Decode 5, 7,9, 11 Even

A-B1F2
GP REGISTER GROUPD

TDRegBitsO0-=7,P........... ... .. ... .. ...
MDRegBitsO-7,P .. ... ... ... ..
NDRegBits0-7,P ... ... ...
GDRegBits0-7,P ... ... .. .
D Bus Bits 0-7, Pto TD, MD, ND
ABusd4BitsO-7,P ............. .. ... . ... ...
*CA Decode 2, 4, 6 Even

BBus4BitsO0-7,P ... ... ... .
*CB Decode 10, 12, 18, 20 Even

A-B1G2
GP REGISTER GROUP F

TF RegBits0—7,P ... ... ... ... ... .. ....
MF Reg Bits 0—7,P. . . . .. ... .o
NF RegBits 0—7,P. . . . ... ... ... ......
GF Reg Bits0—7,P. ... ... ... ... . ... ...
D Bus Bits 0—7, P to TF, MF, NF
BBusb5Bits0—7,P. . ... ... ... .. . ... ..
*CB Decode 24, 26, 28, 30

A-BlH2 3
ALU AND INPUT REGSAAND B

AandBRegBits6and7......................

A and B Bus Asm Bits 6 and 7

AandBRegBitsdand5.............. ... ...

A and B Bus Asm Bits 4 and 5
ALU Sum Bits 6 and 7

ALUSumBits4andb........................

3302 [acrron | 29059 | [z IBM CONFIDENTIAL
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GA103 A-B1J2
GA104 ALU AND INPUT REGS A AND B
AandBRegBits2and3......................
A and B Bus Asm Bits 2 and 3
*A Reg Parity Error
AandBRegBitsOand1......................
A and B Bus Asm Bits 0 and 1
*B Reg Parity Error
ALUSumBits2and3........................
ALUSumBitsOand 1...... ... ... ..........
RG101 A-BlK2 +
RG102
RG103 GP REGISTER GROUPE
RG104 TERegBits 07, P. ..o\
MERegBitsO0-7,P . ... ... .. ... .. ...
RG105 NERegBitsO0-7, P.. ... ......................
GERegBits 0~7, P. .o\
RG106 D Bus Bits 0-7, P to TE, ME, NE
BBusb5BitsO-7,P ........ ... . ... .. ... .. ...
*CB Decode 25, 27, 29, 31 Even
A-B1L2
RG401 GP REGISTER GROUPC
RG402 TCRegBitsO-7,P...........................
RGA403 MCRegBits0-7, P ...\,
RG404 NCRegBitsO0-7, P ..........................
GCRegBitsO-7,P . .........................
RG405 D Bus Bits 0-7, P to TC, MC, NC
ABus3BitsO0-7,P ............. ... ... ... ....
RG406 *CA Decode 1, 3, 5, 7 Even
BBus3BitsO0-7,P ......... . ... . ... .. ......
*CD Decode 13, 15, 21, 23 Even
RG601 A-BlM2
RG602 GP REGISTER GROUP B
RG603 TBRegBits 0=7, P. .o .o oo
RG604 MBRegBitsO0-7, P ..........coovuiennn. ..
NBRegBitsO-7,P ..........................
RG605 GBRegBitsO-7,P ......... ... ... ... .. ...
D Bus Bits 0-7, P to TB, MB, NB
ABus2BitsO-7,P ..........................
*CA Decode 8, 10, 12, 14 Even
BBus2BitsO-7,P ............... . ... ... ....
*CB Decode 4, 6, 8, 22 Even
RA101
RA102
RA103 ¥ See INTR 005 for feature cards.
RA104
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A-B1N2 SetCarry toMBBitO . ....ovoeeeeeaann.s GA203 A-B1T4 A-B2D2
ALU OPS, PARITY, D BUS fg;,“::azt;sist Check IMPL CONTROL STORAGE REGISTERS SA, SC
ALU Parity Predictor ...............cccvnnnennn. RA301 Index Latch MPL Input Control Lines ...................... LA101 Storage Reg SABits0-3...................... RS101
A and B Reg P Bits MPL Output Control Lines . . . .................. LA102 Gate D Bus to SA Reg
Carry Out Latch A-B1R2 TG Reg Bits 0-2 (to Chan Interface) *CB Decode 0,2 Even
ALU Bit P for Non XOR Op Gate External Byte O to SA
A Reg P and B Reg P Even CTL-l CONTROLS Gate SA Asm Byte to SA
D EQual Z€ro ChecK . .« . oo oo e e RA302 «Tag Bus Parity Check A301 A-BlU4 Storage Reg SA gits t; g .................... gg:gg
ine ResetDlyd TG BUS Fallly LAGCK. . ..o e torage R it CP
VALU Craok s RA303 *Select Active Check SPECIAL OPERATIONS DECODE Gate b Bus 10 SC Reg
Carry In to ALU *Controller Check Partial Decode .. .........oouiiien DE401 Gate External Byte 2 to SC
Store Carry Out Set Buffer Special Operations 0-12, 14, 16, Gate Read Byte 2to SC
ALU Operation Decodes RSPON/CHANB-Set CL15 18,20, 22, oo o DE402
CEDataBits 0=7, P . oo oo e RA304 Response Latch.......................... ... GA302 *Special Operation Efror ... ...........c....... DE403
DBUSBItS 07, P. ..o, RA305 ;Ang cl Sgeck Special Operations 13, 15, 17, 19, A-B2E2
it P to 1,23,24,26,28,30. .. ..o

Buffer Parity Chk or Sync In—-ND2 fspec Op 24-31 Even DE404 STORAGE REGISTERS SB, SD
A-B1P2 Norm End or Tag Bus Parity Chk~ND4 Storage Reg SDBits 0-3. .. ..............cc... RS201

Chk End or Bus Out Parity Chk—ND5 t Bus to SD Re
CD DECODE AND REGISTER SETS Tag Valid or Xfer Chk=ND6 A-B2B2 22; gw, Byte 3 to oD
GateCD 16-31 ... ... ... i DE101 BAR, ACR, DISPLAY CONTROL (HIGH BYTES) Gate External Byte 3 to SD
Block CD Decode A-B1S2 ] *CB Decode 1, 3 Even
Gate Read Byte 1 to CD ACR-Prog Display Decode .................... RL301 Storage Reg SDBits4-7,P.................... RS202
Gate Read Byte 0 to CD MPL FILE DESERIALIZER Addr Display Decode Storage Reg SBBits0-7,P.................... RS203
Clock Pulses to CD Chk 1 Display Decode Gate D Bus to SB Reg
CD DECOUES . - < e e e e eeeae e, DE102 Data Separator Count Control .................. LA301 BAR Display Decode Gate Read Byte 1 to SB
*CD Field Parity Check 80 and 160 nsec FF Write Gate SA, SC Gate External Byte 1 to SB
Setst0 SA, SB, SC,SD ...ttt DE103 B Time Pulse (Drive & B2) Write Gate Chk 1
Gate ST Reg Data SeparatorCount . ....................... LA302 Backup Addr Reg Bits 0-7, P. . . ................ RL302
Sets to MA, MB, MC, MD, ME ;(2)32;& (2)0.43 :iec FFs Address Bus Bits 0~7, P A-B2F2
NA, NB,NC,ND,NEReg . .....oovverrannnnn.. DE104 , 640 nsec FFs Write Bus Byte 0, Bits0-7, P . ................. RL303
Sets to TA, GA, 7B, GB, T, G, Data Strobe Addr Compare Reg Bits 0-7, P .. ............... RL304 ST. BR, TG REGISTERS
TC, BR, TE, GD, GE, TGReg ... ................ DE105 B Time Pulses (B2, B3, B4) CE Addr Hi Byte Bits 0~7 Stat Reg Bits 0=7. ... .....uereennnenennnn RB101
Odd Sets 0 GP OUt OF 25 .« v o v oo DE106 Data Separatorand Data lnput ................. LA303 Addr—Chk-Prog Disp Bits 0-7,P................ RL305 StatReg BitP............cooviiiiininnnnn... RB102
0Odd Sets to GP Out of 5 Gate Incr Data Sep Count Write Bus Byte 2 Bits 0-7,P................... RL306 Branch Register Bits 07, P.................... RB103
*CD Decode Error ..........ooovinuininnnnns DE107 Data Detector Compare Equal (ACR and Address Bits) .......... RL307 D-Bus Bits 0-7, P to ST, TG, BR

l'\);;f Ent fead Latch TG REQBItS 07, P. v eeveeee e RB104

PL File Read Latc TG Reg Bits 0-3 Special Out

A-B1Q2 Reset Storage Error Reg A-B2C2 TG Reg Bit 4 Block Sw 0 D
CTL-I CONTROLS Bit Counter and COMtIOh -+~ v v v LA304 BAR. ACR, DISPLAY CONTROL (LOW BYTES) TG Ro bit & Blosk Sw 10 B
ClRecyclelatch .................couiuue.... GA201 Wait Latch ACR-Prog Display Decode .................... RL401 TG Reg Bit 7 Block Sw to A
*Unexpected End Chk Set Byte Assembler Bits 0-7, P Addr Display Decode B-Bus7Bits0-7,P..................oeunn.n. RB105
ADDRO/MC6-Set CH13 Parity Time Chk 1 Display Decode *CB Decode 1, 3, 17, 19 Even
SELTD/MC7-Set CL11 MPL Data Byte Bits =7, P .................... LA305 BAR Display Decode B-Bus8BitsO-7,P.................nn. RB106
CB Decode 0-3 Byte Assembler and Count Control .............. LA306 Write Gate SB, SD *CB Decode 0, 2, 14 Even
S Reg Decode (MAt0SA-SD) ................. GA202 Byte Ready CL8 Write Gate Chk 1
*Load S Reg Check Error or Sector CH8 Backup Addr Reg Bits0-7, P. .. ................ RL402
ST 4 CH 5 Branch *MPL File Rd Chk to Chk—1 Reg Address Bus Bits 0~7, P
Tag Valid Synced IMPL Error Write BusByte 1 Bits0—7 ... .................. RL403
Gate MBREg........coviiiiiiiinaenennnnnns GA203 Retry Sector Read (Sector Non Zero) Addr Compare Reg Bits 8-15, P ................ RL404
Set D Bus Not Zero to MB Bit 1 MPL Data Byte Bit P Correct CE Addr Lo Byte Bits 0-7

Track is Not Zero Addr—Chk—Prog Disp Bits 8—15, P. .. ............ RL405

Write Bus Byte 3Bits0—-7, P................... RL406
Compare Equal (ACR and Address Bits) . ......... RL407

AG1800
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A-B2G2
SA AND DISPLAY ASSEMBLERS

Gate Byte0/1/2/3toSAReg ................. RS301
Reg Sel or Ext Disp Sw Pos

Gate B Bus Assem to Display

Gate User Data to Display

Assembled Rd Bus Bits 0-2to SA ....... . ,. RS302
Bits 0-2 to Reg—Stor Display
Assembled Rd Bus Bits3-5t0SA .............. RS303
Bits 3—5 to Reg—Stor Display
Assembled Rd Bus Bits 6, 7, PtoSA ............ RS304

Bits 6, 7, P to Reg—Stor Display

A-B2H2

IAR, DAR, FORMAT DECODE, ADDRESS BUS

Read Byte 2 Bits 0~7, P....................... RL101
Set IAR Bit P 8-13

IARBits 8-13, P. . .........ooiiiiiiinin.ss RL102
DARBItS 8-12. . ... ...ooviiiiiiieiien s RL103

Storage Address Bus Bits 8-12
Gate DAR to Address Bus

Inhibit IAR to Address Bus

Gate B Bus to Address Bus

Gate AR to Address Bus

DARBIits 13-15, P. ... ... ... i RL104
Storage Address Bus Bits 13—-15, P
*Storage Addr Bus 8—15 Error
Gate NH-NL to DAR Low

Gate B Assembler to DAR Low
FormatDecodes. . ...........couviiiiinnnnnnn RL105
Gate A Bus to A-Reg

CA Decode 11 NA to User

Gate CK 4-7 to A-Reg 4-7

ME Bit Equal 1

Spec Op Valid

Gate CK 0-3 to A—Reg 4-7

Gate CK 0-3 to A—Reg 0-3

0-3 P Bit to A-Reg

Block CD Decode

Gate Read Byte 0 to CD

Gate Forced Addr to IAR Low
Gate-B Bus to B Reg

Gate CX to IAR Low

Gate B Assembler to IAR Low

A-B2J2

CB DECODE, ADDR COMPARE CONTROL
CBPartialDecode ...................

Store Rd Bus Byte 1 Bits 0-7, P

CBDecodes0-23 ...................
CBDecodes24-31 ..................
*CB Even Decode Error . ..............

*CB Odd Decode Error

Read Bus Byte 1 Parity 3—7
Read Bus Byte 1 Parity 4-7
Read Bus Byte 1 Parity 02

CE Reg Sel SwBIits 1, 2, 4, 8, 16

AddrCompIndSw ............. e

Addr Comp Force Clk Stp 2
Addr Comp Sync 2

A-B2K2

A-B2L2
CH, CL DECODE

........ DES501 Read Byte 3 Bits 0-7, P

BR 2-5 Branch Conditions

CHBranchBit ............ ... ...

CHBranchBitCompare..................
........ DES04 CLBranchBit.......... ...

Index—=ST1 Br Condition

CLBranchBitCompare . .................

*Branch Error. . ........ ... . .,

Spec Op 7 Latched

Ext CH Branch Cond 12-15

Ext CL Branch Cond 11-15

GateCL 3

ST Register Bits 0-7, PExt . .............

*ST Reg Parity Error

A-B2M2

1AR, DAR, TAR, CA DECODE, FORMAT DECODE

Stor Rd Bus Byte O Bits 07, P . .......
CADecodes0—15 ...................
TARBits 14 . .....................

IAR Bits 1-4
Set TAR or Force Addr

TARBits5-7,P....................

IAR Bits 5-7, P

DARBIits 1,2, P.....................

Stor Addr Bus Bits 1, 2, P

DARBits 3—7........... ...t

Stor Addr Bus Bits 3—7

Instr FormatDecodes ................

Gate TAR to IAR
Gate CW 1-3 to IAR
Gate CV 4-7 to AR
FM and KK

FM and KK Not

ND and NB

Gate O to DAR

Gate MH 1-4 to DAR

TARO-3 ParityBit...................

TAR 0—4 Parity Bit

*CA Even Decode Error
Read Byte O Parity 4—7
Read Byte O Parity 5-7
*CA Odd Decode Error
Read Byte O Parity 0—4
Read Byte O Parity 0-3
Set DAR Bit P 0-7

SetIARBitPO-7....................

*Address Bus 0-7 Parity Error

3830-2 | AG1800 | 2347367 | | 437404 | 437405
seq 20f2 |part Number 23Jun72 | 15 Aug 72
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CU CLOCK DRIVE

........ RL202 25MHzOscillator . ............ccvv...
......... R1.203 X Drive

Y Drive

Clocked System Reset. . ................
......... RL204 Execute Sw85-nsPulse ................

A-B2M4
CS DECODE

........ RL207 CSDecode. ..........oviiiiiiinnnnnn.

Set Reset ST 0-3

Gate Err 1 Reg to Wr Bus
*CS Field or Stat Set Err
Inst Cycle and Not FM

SetResetST4-7. ...,

*Stat Set Error
Reset or CD Equal Stat
Gated Store Carry

A-B2N2
CU CLOCK AND OUTPUTS

CU Clock Stopped Latch . . ..............

*CU Clock Error
Block BAR Set

CUCIockRing . ...,
RL211 CEPnlEntertoStorage. .. ...............

Store Cycle
Write into Storage

Yy Yy MY
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START 909

Execute Swor IMPL SetPulse .. ............... KK203
IMPL Ld IAR and S Reg

CE Pnl Fetch to Storage

BC Blocked by Data Cycle
SetA,BRegs............coviniiniii... KK204
Set to CD Field :

Go to Storage

SetlAR A B, C

40 ns Pulse

Clock PuisesPowered . .. ..................... KK205
Set Storage Read Latches

Set BAR Not Call

Set DO and Carry Ltch CDEF CL

Reset |AR Ctrl Ltch

Stat 3 CL and Op Decode

Stat 2 CH and CS Decode

A-B2P2
CU CYCLE CONTROL, RESETS, ADDRESS COMPARE

NotAccessCycle. . ... ... .. i, KK301
Instruction Cycle

Instruction Call Cycle

Data Cycle

*CU Cycle Error

Store Early Decision. . .............. ... ... ... KK302
Store Call Cycle

Data Fetch Cycle

Data Fetch 4—-Byte Cycle

SysorSelRstStartCUCIKk . ................... KK303
Reset Request Stop CU Clock

Sel Rst Gated by CU Clock

Machine Reset

Machine Reset to Chk 1 Reg

Reset to TA, TB, TD Reg

Addr Compare Force Recycle .................. KK304
Addr Comp Force Clock Stop

Addr Compare Latched

Addr Compare Sync ACR

LIST OF CIRCUITS BY CARD (Part 5 of 7) STA R T 909
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LIST OF CIRCUITS BY CARD (Part 6 of 7)

A-B2Q2

.CHECK 1 REGISTER AND CONTROLS

Block WrBus 1,3 Error....................... RC101
Block Error Bits 4 and 5

Block ECC or Wr Bus 0, 2 Error

Block ALU Error

Store Call Cycle Latched

Block Stor Mult Error

Set Error Detectors

Set Check 1 Reg A, B, C

Check 1 Register Bits 2-7 . . ................... RC102
Check 1 Entry Latches Bits 2—-7

Check 1RegBits 8-13. ... . ... ... ... ... ..... RC103
Check 1 Entry Latches Bits 8-13

Check 1RegBits 0, 1.... ... ... ... ... ..... RC104

Check 1 Reg Bit P 0-7, 8-15

Check 1 Entry Latches Bits O, 1

Earty Error

Check 1 Error

CE Check Stop Mode

CE Check Bypass Mode

NotCheck 1Latch........................... RC105
Interface Disc Latch (Check 1 to User)
Error Stop to Clock

Check 2 Latch

Check 2 Branch

Error or Sys Reset 1, 2, 3

Gate Chk 1 Reg to Wr Bus

Block Set BAR

Check 2 Reset or Machine Reset

CD Decode Error Latched

Reset to TC, TE, TF, TG, ST Reg

Set Storage Error Reg

A-B2S2
IMPL CONTROL

Byte Counter Bits 8-15 . .. .................... LA201
IMPL Addr Bits 8-13, P to IAR

Set IAR and Set S Reg

IMPL Start Clock

Store Pulse

Gate Ext Datato SA, SB,SC,SD ............... LA202
CE Gate Read Byte 1 to CD

IMPL Ext Data to SD

Gate MPL Data to D Bus

Gate IAR to Stor

Sector ErrorCounter .. ...............c.iin... LA203
AutoRead Latch ............................ LA204
MPL File Engage Head Hdware

Halt IMPL or Not IMPL Latch

MPLNotRdytoChk1Reg ................

MPL File Force Access Out
CE Bypass or Chk Stop Mode

IMPLLatch. . ............ ... ... ... .. ...

MPL On
End IMPL Latch

A-B2T2

... LA204 A—B3G2

4Kx34 STORAGE ARRAY

CE ADDRESS GATING AND INLINE CONTROLS

Start Switchlatch . .. ....................

Reset Switch Latch
Si-Stop Switch Latch
Normal or Inline Mode
Check Reset Latch

CE Mode Check Reset
Execute Switch Latch

CE Mode Execute Switch

Forced Address Bit 1-7, PHi. ..............
Forced Address Bit8-13, PLo .............
Enter/Display ACR .. ....................

Display Control 1 and 2
Prog Data Entry—Display
Normal Mode

Inline Mode

IMPL Gate

Any Interrupt

Gate Forced Address to IAR
Gate CE Address to IAR
Machine Reset to 0000
Selective Reset to 0040

InlineCH9Branch. . .....................

Inline CL 9 Branch
Gate CE Data to D Bus
Set ACR

A-B3C2

BSM Control . ... ... ... . ... .....
Read Data Bits C4,C5. . ... ... .. ........

A-B3D2
WRITE BUS PARITY CHECK/GENERATE

Read Data Bits CO, C1. .. ..... ... ......
BytesOand 2. .. ... ... ... ........
Bytesland 3... ... ... ... ... .. .......

A-B3F2
4Kx34 STORAGE ARRAY

04K, Bytes land 2. . . .. ..... .. .. .....
4K Address Decode . . . . ... .. ... ... ...,

AG1820
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04K, BytesQand 3. ... ... ...
4K Address Decode . . .. ... ...
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LlST OF ClRCUITS BY CARD (Part 7 Of 7) LIST OF CIRCUITS BY CARD (Part 7 of 7) START 91 1

A—B3H2 B-A1c4 B - B-AlF4 [ +
2Kx34 STORAGE ARRAY CHANNEL B RECEIVERS/DRIVERS CHANNEL B RECEIVERS/DRIVERS
4t0BK,Bytestand2 .. ............. ... ... SW564 Channel BOUtTags. .............ccoovvuo... BA101 Channel BBus OutBits 4-7,P ................. BA401
2K Address Decode . ... ................... SW564 Channel BINTags .. .......ooovivunninnn... BA102 Channel BBus InBits 5-7 . ... ................. BA402
Channel B Mark In
A-B3J2 B-A1D2 [} .
- 5
2Kx34 STORAGE ARRAY CHANNEL A RECEIVERS/DRIVERS B-AlF6
4106K, BytesOand3 ... SW563 Channel A OUtTags. . ........................ AA201 CHANNEL B SELECTION
2K Address Decode .. .............. SR SW563 Channel AINTags . ... oo, AA202 Channel B Selection Relays. .. ................. BR101
Select Out/In B
Interface B Enabled
A-B3K2 B-A1D4 [ ¢ Allow Selection B. . . .. oo BR102
2Kx34 STORAGE ARRAY CHANNEL B RECEIVERS/DRIVERS
6to8K,Bytestand2 ..................... SW566 Channet B OUt Tags. . . ..o ooeeeee . BA201
2K Address Decode . . . .. .. ..... ... ... SW566 Channel BINTags . .....oooooveenen . BA202
A-B3L2 B-A1E2 B
2Kx34 STORAGE ARRAY CHANNEL A RECEIVERS/DRIVERS
6to8K,BytessOand 3 .................... SW565
2K Address Decode . . . .. ... .. ... . ... .. ..., SW565 g:::::: ﬁ g:; Bauaséi'ts' 0_3 """""""""" AA301
Channel ABus InBits0—4, P. . ................. AA302
A—-B3T2
READ LATCHES B-AlE4 B +
o T SW511 CHANNEL B RECEIVERS/DRIVERS
............................ SW512
gy:: ; U SW513 ChannelBOutTags................couvnnn.. BA301
Byte 2 et Channel B Bus Out Bits 03
WIS e Channel BBus InBits0—4, P. . ................. BA302
A—-B3U2 B-AlE6
ADDRESS CHECK AND TERMINATORS CHANNEL A SELECTION
Address Check . . . . oo SW553
Blicfséo CK SW553 Channel A SelectionRelays. .. ................. AR101
AAress BIt 2 . . oo e SW552 ﬁl‘i':;;g:;/ é';:b'ed
INALOTS o o o e e e SW558
Terminators . AllOW SeleCtion A. . . . ..o oo AR102
B-AlC2 @ B-AlF2 @
CHANNEL A RECEIVERS/DRIVERS CHANNEL A RECEIVERS,/DRIVERS
g:::::: : l?‘“;: PO ﬁﬁ}g; Channel A Bus Out Bits 47, P ... . ... ... ... AA401
G5 Channel ABus INBits 5-7. ... ................. AA402
Channel A Mark In
i See INTR 005 for feature cards.
447460
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PREVENTIVE MAINTENANCE - 3830 STORAGE CONTROL, MODEL 2

Code Location/Unit Frequency Lubricate/Clean Observe Reference/Procedure
Replace/Check
(V] R
1 Filters: 3 Months Check - Replace If gate or power supply filters are excessively Logic Gate Filter
Logic Gate if Required dirty, increase frequency of filter inspection
and Power 1. Open rear CU cover
Supplies 2. Remove oid filter by pulling downward
3. Vacuum the filter area (if required)
4. Install new filter
5. Verify that gate fans are running
Power Supply Filters
1. Open front CU cover
2. Loosen retaining straps and remove old filters (2)
3. Vacuum the filter area (if required)
4, Install new filters
5. Verify that power supply cooling fans are running
[ General Machine 6 Months Check Check primary ac cables for wear and safe
Check condition. Check covers for appearance.
3830-2 AG1900 | 2347368 437404 437408 437414
sea 10f1 | Pert Number 23 Jun 72 15 Aug 72| 4J4un73
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CONTENTS CONTENTS MSG 1
MSG
Performance Data Collection . MSG 10 EREP Unit Check Record (OS) MSG 40
Statistical Data Collection Environmental Information

Format OBR Record Converted to Standard Format

Method of Collection Primary Channel Unit Address
Error Data Collection Alternate Channel Unit Address

Format Volume Label

Method of Collection Keywords
Environmental Data Collection Error Symptom Code

Format Failing CCW, CSW, Last Seek Address

Logging Mode Entry Conditions Sense Byte Data

Method of Collection - Control Unit Detailed Sense Byte Printout

Method of Collection - Operating System Bytes 0-7

Termination of Logging Mode Format 0 Sense Data (Message Only)

Format 2 Sense Data (Control Unit Errors)
Console Error Message Analysis . MSG 20 Format 3 Sense Data (Selective Reset Errors)
Basic Console Error Message Format Hex Dump of Record
Error Message Content
EREP Summaries (OS) . MSG 30
Device ID
Error Record Summary
Logging Mode Error Records
Statistical Information
Summary A
Summary B
N A 7404

302 | avezoo [ aaeesuo | [aa7aozn | asvues [ astaos, | 4574 [ asyaae | a3z conrews MSG 1
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PERFORMANCE DATA COLLECTION

STATISTICAL DATA COLLECTION

‘Format

The Operating System (OS) collects 24 bytes of format 6
sense data. (See SENSE 25.) OS adds time, date, device
type, channel/unit address, physical drive/CU 1D, and
volume ID (pack label). OS formats the data and writes
it to SYS1. LOGREC as an |/0 statistical record.

Method of Collection

1. When OS issues a pack dismount message to the operator,
it executes 2 Read and Reset Buffered Log sense com-
mand (CMD 145) and records statistics. This permits
gathering statistical information that is related to each
disk pack as well as to each drive.

2. When the operator issues a Halt EOD (End of Day) command
in order to terminate OS, the operating system issues Read
and Reset Buffered Log and records statistics as part of its
shutdown procedure. When shutdown is completed, it
replies EOD successful. The operator then powers down
the system.

3. When a drive error or usage counter (in control storage)
exceeds its predetermined threshold (error counter), or over-
flows (usage counter), the data is collected.

USAGE/ERROR THRESHOLD VALUES
Bytes read . 231 -1
Access motions . 215 1
Correctable datachecks . . . . . . . . 512
Retry datachecks . . . . . . . . . . . 64
Seekerrors . . . . . . . . . . . . . 8

To collect the data, a Read And Reset Buffered Log is
initiated by the CU as follows:

a. The next Start 1/O addressing that drive is not executed.
Instead, initial status presents Unit Check status to
Os.

b. As a result of receiving Unit Check status, OS issues a Sense
command which transfers the sense data to the system for
analysis. The Sense command resets the sense data follow-
ing the transfer.

Note: If this was caused by an error counter exceeding
its threshold, the drive enters logging mode at this time.

c. System error recovery procedures (ERPs) determine that
the sense data is usage/error statistics. See byte 2, bit 3
(SENSE 10) and format 6 (SENSE 25).

d. OS reissues the Start 1/0.

e. OS writes the statistical record in SYS1. LOGREC.

ERROR DATA COLLECTION

Format

OS collects 24 sense bytes according to the method
described below:

OS adds the following information:

Date and time

Device type .
Program 1D (name of the OS job)
Channel/unit address

Physical drive/CU 1D

Volume ID (pack label)

Failing CCW

csw

Last Seek address

OS formats the data and writes it to SYS1. LOGREC as
an OBR outboard {logging mode) type record (MSG 40).

Method of Collection

When OS detects an {/0 interrupt with Unit Check status,
sense data is collected and analyzed by the system. An OBR
record is written to SYS1.LOGREC following any occurrence
of:

1. Equipment Check (soft, hard or permanent).
2. Bus out parity (soft or hard).

3. Permanent uncorrectable data check.

Note: This condition can occur when, because of data
chaining, the system ERPs cannot compute the core
location of the bad data in order to correct it by exclusive-
ORing the pattern.

ENVIRONMENTAL DATA COLLECTION

Format

When a drive has entered logging mode, 24 sense bytes are
collected as described below. They are identified by ERPs as
environmental data by the presence of the usage/environmental
data present bit {byte 2, bit 3) and not format 6.

3830-2 437403
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OS adds the following information:

Channel/unit address
Physical drive/CU ID
Volume ID

Date and time
Device type
Program 1D

OS formats the data and writes it to SYS1. LOGREC as
an OBR outboard (logging mode) type record (MSG 40).

Logging Mode Entry Conditions

A drive must be in the logging mode for this data to be
presented. This condition can be caused by either of the
following:

1. Normal entry: occurs when a drive error (not usage)
counter in control storage exceeds its predetermined
threshold. The following events take place:

a. The error/usage counters are read out and reset by the
Sense command issued by OS following the next Start
1/O attempt which addresses that drive. (See Statistical
Data Collection, item 3.)

b. Logging mode is entered for that drive.

2. Forced entry: occurs whenever the control unit CE panel
Mode switch is not in the Normal position. All drives are
forced into logging mode. This is done when the CE is
checking out the subsystem with OLTs or when he wishes
to collect additional data in SYS1.LOGREC to help him
resolve an intermittent customer problem. For normal
forced logging mode entry, the switch should be placed in
the Forced Logging position.

Method of Collection — Control Unit
The CU collects 24 sense bytes of environmental data in its

control storage when the following events occur:

1. Normal logging mode: logging mode data is collected when-
ever a drive in logging mode encounters an error of the same
type that caused the CU to enter logging mode.

2. Forced logging mode: logging mode data is collected when-
ever a loggable error is detected on any drive.

Method of Collection — Operating System
OS collects 24 environmental data sense bytes as follows:

1. The next Start 1/O addressing that drive is not executed.
Instead, initial status presents Unit Check status.

2. OS issues a Sense command which transfers the sense
data to the system for analysis. The Sense command
resets the sense data following the transfer.

3. System ERPs determine that the data is environmental
data (byte 2, bit 3).
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PERFORMANCE DATA COLLECTION

4. OS reissues the Start 1/0.

6. OS writes an OBR (logging mode) type of
record into SYS1.LOGREC.

Termination of Logging Mode

1. Normal: logging mode terminates for either of the
following:

a. The drive has logged environmental sense data
four times.

b. A second drive enters logging mode before the
first has finished. When this happens, logging
mode is reset for the first drive. Only one drive
at a time may be in logging mode.

2. Forced: when the control unit CE panel Mode
switch is returned to Normal.

PERFORMANCE DATA COLLECTION
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MSG 10

MSG 10



CONSOLE ERROR MESSAGE ANALYSIS
BASIC CONSOLE ERROR MESSAGE FORMAT

& 2]

BE B

5]

7]

CONSOLE ERROR MESSAGE ANALYSIS

[1 Eao0 00 1| [cua@ s ERROR DESCRIPTION(12)

{ L
|slcm@)fs|csw sTAT(4)]s] SENSE DATA(4-48)\ \ |5
77

SEEK ADDRESS(12) [s]

VOLUME 1D(6) 1]

JOB ID(8) |

Notes on basic format:
1. The end of each field, except the last, is marked by a comma.
2. Sometimes a field is omitted. In this case it is delimited by its comma.

3. The message may consist of one or two lines.
Each such line uses the basic format but prints different fields.

Notes on specific fields:
CUA = channel/unit address. Three characters.

Error descriptions applicable to type 3830-2 are: Cmd Reject, Int Reqd, Bus
Out Ck, Equip Check, Data Check, Overrun, Intf Ctl Ck. Twelve characters.

CM = command code of last CCW executed. Two characters.

CSW status. First two hex characters = unit status; second two hex characters =
channel status. Four characters.

Sense bytes printed in hex character pairs. Variable length.
Seek address = BBCCHH. Twelve characters.

Serial number of the volume mounted on the device. Six characters.

Job name. Eight characters.

ol <JoRof-F R~ H-

ERROR MESSAGE CONTENT

An error message has been printed on the console. The customer has directed
your attention to it with a request for repair action. Refer to Basic Console

Error Message Format for assistance in reading the message.

Read field to verify that CUA is for type 3830-2 installed on the

system

cic ccccccccccccccccccccccccCcccccccccccececoec

MSG 20

Read the error description from field and follow corresponding directions

Intervention Required

Command Reject

Bus Out Parity

Overrun

Equipment Check

Data Check

Interface Control
Check

One-line message.

Device requiring inter-

vention is specified in
CUA field

Go to MLM for the
device associated with
address.

Two-line message.
Symptom code =
‘09Y2Z’ where 'YZ'
are hex digits of sense
byte 7 in field
line 2.

This message is intended
to signal programming
errors; CE action is
rarely required. If hard-
ware difficulty is sus-
pected, execute the
diagnostic program most
closely resembling the
failing customer
program.

Two-line message.
Symptom code = ‘0900’.

The maintenance proce-
dure is outlined under
symptom code ‘0900’
with sense byte 0, bit 2
on.

Two-line message.

Symptom code = ‘0900’.

The maintenance proce-
dure is outlined under
symptom code ‘0900’
with sense byte 0, bit 5
on.

3830-2
6
Error Description Fields Printed Sense Bytes in Field 5
Device MLX
Intervention Line 1: 1,2,34,5,,7.8 0-4 Chart
required Line 2: None
Command Reject, Line 1: 1,2,34,,,7.8 0-7
Bus Out Parity, Line 2: 1,,,.5,6
Overrun
Equipment Check Line 1: 1,2,34,,,7,8 0-23
Data Check Line2: 1,,,,5
3830-2 ANO0300 | 2346991 437402A | 437403 437405 437408 437414 437415
seq 10f2 |pare Number 15Mar 72 | 21 Apr72 | 15Aug72 | 16 Oct72 | 4 Jun73 2 Nov 73
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Two-line message.

Equipment Check may
be written because of
malfunctions described
under sense formats 0,
1,2 and 3.

For content of these
formats refer to SENSE
section.

Format

Formats 0, 2, 3 1

FSi 10

3830-2]
7

Device MLX
Chart

CONSOLE ERROR MESSAGE ANALYSIS

Two-line message.

Data Check is written
for permanent, ECC-
uncorrectable read
errors under format 4.
For content of this
format refer to device
MLM.

Check EREP history
printouts and look for
an “invalid track
format’’ indication
for this disk pack and
seek address. If this
condition occurred,
suspect program prob-

" | lem with count field

too large (writing
into index).

Verify that the error
is not due to a defec-
tive track by moving
the failing disk pack
to another physical
drive. If a surface
defect is suspected
the operator can use
utilities ATLAS or
DASDI/DASDR to
attempt data recovery
and assign alternate
surface for the defec-
tive track.~

Go to MLM for the device

associated with address.

No error message.

An abnormal condition
on the channel/CU
interface has been
detected by the channel.

In most cases involving
the CU this is because
of Disconnect In due
to Check 1 error
followed by Selective
Reset from the channel.
On subsequent selec-
tion, the CU will present
Unit Check status (un-
less Check 1 is again
present; in this case
CC3 will result from
selection) with sense
information under
format 3 leading to
console message Equip
Check.

|3830-2
8

Device MLX
Chart

START 30

MSG 20




EREP SUMMARIES (0S)

Two summaries are produced for each device. (See MSG 10
for details of performance data collection.)

e Summary A shows how many records of the indicated
types were found in SYS1.LOGREC data set.

e Summary B is generated from the statistical records
identified in Summary A. Itis an accumulation of the
usage and error data collected by the control unit log.

Note: There may be two adjacent summary pages in the EREP
output with the same physical channel unit address. In this case
one of the summary sheets contains valid statistical summary
information and the other summary sheet cortains valid OBR
error summary information. The sheet that shows a nonzero
number of statistical records (right-hand column of Summary A)
contains the valid statistical data for the device in Summary B.
The other sheet contains valid OBR error summary data.
Disregard Summary B on the latter.

@ DEvIicEID

The tow-order digit of the physical channel unit address (Sum-
mary A) or the physical drive (Summary B) defines the physical
drive according to the table: :

Units Position Physical
of Address Drive

0 A

1 B

2 C

3 D

4 E

5 F

6 G

7 H

Note: If the CU has a Two Channel Switch or Two Channel
Switch, Additional, feature, there may be other summaries for
this physical device identified with the other channels to
which it is connected. In this case, the summaries must be
combined to get a complete summary for the device.

© ERROR RECORD SUMMARY

o LOGGING MODE ERROR RECORDS

Usage/Error Threshold Values

Bytesread. . . . . . . . . . . . ., 231 -1
Access motions . L2'5
Correctable Data Checks . 512
Retry Data Checks L 64
Seek Errors. . . . . . . . . .. . . . 8

The counts in the Environmental Record Summary are the
number of detailed Unit Check records produced as a result
of an abnormally high number of seek checks and data
checks. .

The frequency of data checks or seek checks is abnor-
mally high if any of these counts are other than zero. The
cause should be determined and appropriate maintenance
action taken.

The actual number of seek checks and data checks can
be determined. from Summary B using the following
relationship of fields:

Correctable Data Checks =
Retry Data Checks =
Seek Checks

Correctable Read Errors
Retry Read Errors
Access Errors

o STATISTICAL INFORMATION

Totals shown here are the total statistical usage/error figures
for this physical drive (151 in this example).

Total Accesses - a count of the total number of

movable seeks issued to the drive.

Access Errors - a count of the number of seek
incomplete errors detected by
the drive plus the number of
seek verification errors

detected by the control unit.

Total Megabytes  —
Read

Retry Read Errors -

a count of the number of mega-
bytes regd by the drive.

the number of soft uncorrect-
able errors detected in any field
(HA, count, key or data). They
are recorded as format 4 Log-
ging Mode records.

Correctable Read —  the number of correctable
When a disk drive error or usage counter (in control storage) Errors errors encountered in HA,
exceeds its predetermined threshold (error counter), or over- count, key or data field.
flows (usage counter), data is collected. They are recorded as format
5 Logging Mode records.
3830-2 ANO0300 [ 2346991 437402A | 437403 437405 437408 437414 437415
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SUMMARY A

SUMMARY OF I/0O RECORDS  TYPE -OBR-  SOURCE - OUT®"ARD
DAY YEAR DAY YEAR

DATE RANGE- 204 71 TO 211 71

@ PHYSICAL CHANNEL UNIT ADDRESS 000151

ERROR RECORD SUMMARY

SUMMARY B XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXKXXXXXXKXXXXXXXXXKXXXXKXXXXXKXXXXXXXXXXXXXXXXXXXXXXXXXX XX XX XX XX XXX XXX XXX

SUMMARY OF I/O STATISTICAL RECORDS BY VOLUME ID

DEVICE TYPE 3330

EREP SUMMARIES (0S)

MODEL~-UNIVERSAL

TOTAL NUMBER OF RECORD% 0033

ENVIRONMENTAL RECORD SUMMARY

BUS OUT PARITY 0000 © roccInG MODE
DATA CHECK
EQUIPMENT CHECK CORRECTABLE 0000
CONTROL UNIT RETRY 0000
TEMPORARY 0000
PERMANENT 0000 SEEK CHECK 0001
DRIVE
TEMPORARY 0000 STATISTICAL 0031
PERMANENT 0000
© DATA CHK-PERMANENT 0001 TOTAL 0032
OVERRUN 0000
INVALID TRACK FMT 0000
TOTAL 0001

DEVICE TYPE 3330

TOTAL NUMBER OF RECORDS 0031

" PHYSICAL DRIVE 000151
VOLUME ID TOTAL ACCESS TOTAL RETRY
ACCESSES ERRORS MEGABYTES READ
(x1000) READ ERRORS
SDAS01 00042 00009 00410 N/A
111111 00074 00000 00704 N/A
SYS50Y 00000 00000 00009 N/A
222222 00000 00000 00000 N/A
TOTALS 00116 00009. 01124 00000
TOTAL OVERRUNS CHNL A TOTAL OVERRUNS CHNL B
COMMAND 00000 COMMAND
DATA 00000 DATA
Yy Dy (Y Yy Yy O O
A S C N O R A N S

MEGABYTES
READ/RETRY
ERROR

00000

00000
00000

o G

CORRECTABLE

READ
ERRORS

00010
00021
N/A
N/A

00031

SERIAL NO.

MSG 30

MEGABYTES
READ/CORR
ERRORS

00041
00033

00036

EREP SUMMARIES (OS)

¥

2 NNa
3 O

MSG 30
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EREP UNIT CHECK RECORD (0S)

0 ENVIRONMENTAL INFORMATION

System supplied information is provided at the
top of each page of the EREP printout of a
device Unit Check record. The information
describes the operating environment at the time
of the failure. Errors recorded by System/360
or by a release of OS below release 21.0 may not
contain valid information in the Model, Serial
Number and OS Release fields.

Note: The Job Identity, which indicates a means
of recreating the failure, may contain zeros if a
system task was in operation.

9 OBR RECORD CONVERTED TO
THE STANDARD FORMAT

This message will appear in all printouts of Unit
Check records created by a system below OS
Release 21.0.

© PRIMARY CHANNEL UNIT ADDRESS

This is the primary physical address of the
device and is equivalent to the physical channel
unit address or physical drive shown on the
summary sheet (MSG 30).

ALTERNATE CHANNEL UNIT
ADDRESS

This is the actual logical address path over which
the error occurred. If the high order (channel)
digit is zero, as shown in this example, disregard
the channel digit. If it is other than zero, it
indicates the channel on which the error actually
occurred.

e VOLUME LABEL

The Volume Label printed is the Volume Label
of the pack being used at the time of the failure.
This information is provided as an aid in deter-
mining whether the error was caused by a hard-
ware failure or by a pack problem.

Q KEYWORDS

Keyword error description corresponds to that
given in Summary A on MSG 30.

@ ERROR SYMPTOM CODE

The error symptom code is taken from bytes 22-23
of the sense data. The maintenance analysis proce-
dure is obtained by using the error symptom code
as entry into the Fault Symptom index starting

on FSI 10.

@ FAILING CCW, CSW, LAST SEEK
ADDRESS

This information is provided to further define con-
ditions at the time of the failure.

Note: This information is invalid when it appears
on the printout of Logging Mode errors.

@ SENSE BYTE DATA

In this example, this field indicates that the detailed
sense printout is of a format 0 Unit Check record.

@ DETAILED SENSE BYTE PRINTOUT

Each sense byte which contains significant informa-
tion is expanded to show the bits that are on. The
bit definition is printed to the left of the bit. The
hex value of the byte is printed to the right of the
byte number.

Bytes 0-7
Bytes 0-7 in sense formats 0-5 have common
definitions:
Bytes 0-2 describe the Unit Check condition.
Byte 3 contains the restart command.
Bytes 4-6 describe the pack and drive address.

Byte 7 contains the format number and message
code.

Format O Sense Data (Message Only)

Bytes 8-21 contain zeros. Format 0 sense contains
message information only.

Format 2 Sense Data (Control Unit Errors)

Bytes 8-21 contain detailed error information which
should not be used unless the error symptom code
failed to point to the maintenance analysis procedure.

Format 3 Sense Data (Selective Reset Errors)

Bytes 8-21 contain detailed error information which
should not be used unless the error symptom code
failed to point to the maintenance analysis procedure.

@ HEX DUMP OF RECORD

This is the raw form of the data comprising the Unit
Check EREP printout.

---RECORD ENTRY TYPE - UNIT CHECK SOURCE
DAY YEAR
DATE- 159 72

cccCcCcCccccccc

- OUTBOARD

MODEL-

HH MM SS.TH
TIME 20 25 08 08

OBR RECORD CONVERTED TO THE STANDARD FORMAT @

DEVICE TYPE 3330
PHYSICAL CHANNEL UNIT ADDRESS 000256 /0
LOGICAL CHANNEL UNIT ADDRESS 000251 \Q
PHYSICAL DRIVE NONE
PHYSICAL CONTROL UNIT 1
VOLUME LABEL mip1ol ——@
OVER RUN —0
ERROR SYMPTOM CODE- 0000 ﬁ
cC CA FL CT
FAILING CCW 1A 0529F8 40 00 0005
M BB CC HH R

LAST SEEK ADDRESS- 00 0000 0n02 0000 00

SENSE BYTE DATA- FORMAT 0

BYTE 0 04 BYTE 1 00 BYTE 2 00
—————————— UNIT CHECK DESCRIPTION-~=-=-====--

COMMAND REJ 0 PERM ERROR 0 0

INTERVN REQ 0 1INV TRK EMT 0 CORRECTABLE 0

BUS OUT PAR 0 END OF CYL 0 0

EQUIPMNT CK 0 0 ENV DATA PR O

DATA CHECK 0 NO REC FND O 0

OVERRUN 1 FILE PROTCT O 0

0 WRT INHIBIT O 0

0 OP INCOMPLT 0 0

BYTE 8 00 BYTE 9 00 BYTE 10 00
00000000 00000000 00000000

BYTE 16 00 BYTE 17 00 BYTE 18 00

00000000 00000000 00000000
HEX DUMP OF RECORD
HEADER 30150800 00000000 0072159F
0000 D3D1DKC2 40404040 1A0529F8
0020 00000256 0C000018 D4C9C4C9
0040 0400C004 7E000000 00000000

ANO0400 | 2346992 437402A
Seq 1 0f 1 Part Number 15 Mar 72
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CSW

19

BYTE 3 06
RESTART CMND

00000110

BYTE 11 00

00000000

BYTE 19 00

00000000

20250808

40000005
FOF10000
00000000

K

CA

Us CS

00 0505B0 OE 00 0000

BYTE 4 7E
PHYSICAL ID

CU/CTRLR
CU/CTRLR

DRIVE
DRIVE
DRIVE
DRIVE
DRIVE
DRIVE

BYTE 12

3/6
3/6
3/6
3/6
3/6
3/6

O b et e e O

00000000

BYTE 20 00

00000000

00010613

000505B0
00000000
00000000

00

0145 SERIAL NO. 010613
JOB IDENTITY LJOB 0
D3D1D6C240404040
CT
BYTE 5 00 BYTE 6 00 BYTE 7 no
CYL(1 TO 128)~--HEAD--------- FORMAT/MSG W
CYL 128 0 REVERSE 0 FORMAT 8 0
CYL 64 0 CYL 256 0 FORMAT ¢4 0
CYL 32 0 DIF 256 0 FORMAT 2 0
CYL 16 n HEAD 16 0 FORMAT 1 0
CYL 8 0 HEAD 8 0 MESSAGE 8 0
CYL 4 n HEAD 4 0 MESSAGE 4 0
CYL 2 0 HEAD 2 0 MESSAGE 2 0 > @
CYL 1 0 HEAD 1 0 MESSAGE 1 0
BYTE 13 00 BYTE 14 00 BYTE 15 00
00000000 00000000 00000000
BYTE 21 00 BYTE 22 00 BYTE 23 00
————— ERROR SYMPTOM CODE-----
00000000 nonnnnoon 000nnnnon
014500C0
OE0000GO 03000251 30702008 0
02000000 00000002 00000000
00000000

Cc C C C CCC

EREP UNIT CHECK RECORD (OS) MSG 40

EREP UNIT CHECK RECORD (0S) MSG 40
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C:rC CCCCCCCCCCCCCCCCCCCeCCeCeceecccoececdc-«

CONTENTS . POWER SEQU ENCE PAN E L CONTENTS/POWER SEQUENCE PANEL , PAN E L 1

PANEL Check 2 Error Collection . . . . . . PANEL 50
How to Display Check 2 Errors
Power SequencePanel . . . . . . . . PANEL 1 Alternate Display Method
CTL-I ControllerCheck . . . . . . . PANEL 51
CEPanel . . . . . . . . . . . .PANEL 10 Select Active or Select Check
CTL-1 Buffer Parity Error USAGE METER: If an Enable/Disable switch is in POWER ON: A momentary pushbutton that turns on
CE Panel Operations. . . . . . . . .PANEL 15 Unexpected End Check meter time will be recorded a; long a5 he GPU mter o e sterm power 15 sacuenced on, ac power is
Register Display CTL-1 Tag Bus Parity Check is recording or until the usage meter and 3830-2 are applied to the 3830-2, regardless of the pushbuttons.
Register Alter CTL-I Bus Out Parity Check disabled from the channel. The pushbutton lights to indicate ac power on.
Storage Alter CTL-I Transfer Error
Storage Display Channel Buffer Parity Check
Address Compare. . . . . . PANEL 16 Interface Check Channel A {(or C)
SW Address Compare Sync or Stop Interface Check Channel B (or D)
ACR Address Compare Sync or Stop Channel Transfer Check
Address Compare Recycle Any CTL-1 Check
Power Off Procedure Load S Register Check
Compare Assist Check
CE Panel Checkout . . . . . . . . . PANEL 30 Interface Check C/D or Multiconnect Error
CHANNEL CHANNEL CHANNEL CHANNEL
Check 1 Error Collection . . . . . . . PANEL 40 Register Display Circuits . . . . . . . PANEL 100 A 8 ¢ ° 1 PO(\)N; i
Address/Check/Program Display Special Register Display : ENABLE ENABLE ENABLE  ENABLE MULTITAG

CUClock Error . . . . . . . . . .PANEL 41 General Purpose Register Display
CA Even Decode Error
CS Field or Stat Set Error i ircui

Register Alter Circuits . . . . . . . . PANEL 105

CA Odd Decode Error IAR Register e F“SABLE ,D|SABLE DlSABLE .:'F
CB Even Decode Error General Purpose Register . . . . . . . PANEL 110

A Reg Parity Error

CB Odd Decode Error . Storage Alter and Display Circuits . . . . PANEL 115

B Reg Parity Error Storage Alter

Branch/Status Error Storage Display

ALU Check

Special Operation Error Address Compare . . . . . PANEL 120

MPL File Read Check ACR Sync, Stop and Recycle

Storage Address Bus 0-7 Parity Error Sw, Sync, or Stop

ENABLE: Toggle switch that must be in the Enable
position before the 3830 Storage Control is available
to the channel. |f Two Channel Switch or Two Chan-
nel Switch Additional feature is installed, a separate
switch is provided for each channel.

Storage Multiple Read Error
Address Bus 8-15 Parity Error

ECC Logic Error

Storage Write Bus Error Bytes 0/2
Storage Write Bus Error Bytes 1/3
Cycle Control Error

Address Bus 1-13 Error— Low BSM
CD Decode Error

Address Bus 1-13 Error — High BSM
MPL File Not Ready

POWER OFF: A momentary pushbutton that can be
used to remove ac power from the 3830-2.

If system power is on when the pushbutton is pressed,
ac power is removed from the 3830-2. If system

power is later turned off, then on, ac power is reapplied
to the 3830-2; operation of the Power On pushbutton
is not required.

MULTITAG: Toggle switch that determines how the
Device End generated by the drive, in a not-ready-to-
ready sequence, is presented to the channel.

MULTITAG POSITION: A drive is available to a
channel after the channel clears the Device End
generated by the drive in a not-ready-to-ready
sequence. Before any other channel can use the
drive, that channel must also accept the not-ready-
to-ready sequence Device End.

OFF POSITION: A drive is made available to all

channels after any one of the channels clears the

Device End generated by the drive in a not-ready-
to-ready sequence.

3830-2 AR0200 | 2346995 437402A | 437403 | 437404 | 437405 437408 437414 437415
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| CE PANEL (Part 1 of 2)

CE PANEL (Part 1 of 2) PAN EL 10

| o Description of CE Panel controls (= MPL FILE
| and indicators - "
POWER ON INDICATOR F%gcz(mancug:s X 1 or Check 2
‘ ) Indicates that power is applied to the MPL file ndicate when a Check 1 or Chec
| ® For CE Panel operations see and the disk iseotating. PP error is detected. (See PANEL 40,50.)
| PANEL 15 SEEK IN/SEEK OUT LOAD HEAD SWITCH START SWITCH ‘
| Three position toggle switch, that loads the E)}ecutes‘the microprogram starting
‘ read head and moves the head one track ADDRESS/CHECK/PROGRAM DISPLAY INDICATORS with the instruction specified by the
1 :?W:’ds cenftrer of d'stk (S:ec.j(‘ ":‘)(S“’" ?(ne Displays information selected by Enter/Display CLOCK STOPPED INDICATOR IAR. (CE Modes)
(caé Macm?;) om center of disk (Seek Out). switch. Displays addresses for alter, display, and address L’;g:c;?:kt?:;t’g"“e%e control RESET SWITCH
compare functions. Also displays diagnostic messages. ppect Activates all storage control unit reset
IMPL SWITCH = . lines. (CE Modes)
Initiates aninitial microprogram load operation. REGISTER/STORAGE DISPLAY INDICATORS
‘ (Control unit must be stopped, reset, and in a Displays information selected by Enter/Display STOP/SI SWITCH
' CE Mode). switch. Control unit running: Stops control unit
(CE Modes).
Control unit stopped: Executes one micro-
program instruction (CE Modes).
——
) DC READY INDICATOR
Indicates that storage control unit
power sequence is complete.
&) GGG &
OOOC O O & ﬂ POWER swITCH
N Two position spring loaded
- (2) switch, that controls power
O | & on or off in CE modes.
CHANNEL INTERFACE(S)
A . A R DISABLED INDICATOR
Indicates when the channel interface
drivers are degated. For two or two
&) &) “c " ™ S channel §witch additional features, all
channel interfaces must be degated.
[ ] =
ac «©
) I *
W A - N W
™ [y
TA ™
0 D ] (| ()
° CE MODES CANAFFECT
OPERATION MODE swiTcH CUSTOMER OPERATION
ADDRESS/DATA ENTRY SWITCHES USE CAUTION
Enter addresses and/or data for microprogram )
communication, control storage locations, ad- MODES: CE
dress compare functions, and registers. ENTER/DISPLAY SWITCH ' r ' !
Selects registers, control storage locations, EFFECT ON 3830/ FORCED CHECK- CHECK AC SEQ
=~ ADDRESS COMPARE or program data for display or alteration: CEPANEL NORMAL = LOGGING , NORMAL . STOP ~ BYPASS, HOLD
Address Entry Switches SW INDICATOR
Y- X-X-) Indicates equal compare. Latched until SWITCH FUNCTION INDICATORS Address compare indicators YES YES YES YES ves | Thes
;::iettcl:wth Check Reset Lamp Test POSITION ALTER | DISPLAY USED and sync hubs active ’ : Position
CHECK RESET | Resers Not
SYNC/STOP SWITCH CHECK 1 REG X LAMP TEST [ Adh Comp YES YES YES YES YES | Needed
% Sync position: Emits 40 nsec pulse at ndicators Operates
g‘ sync hub (located below switch) for each = IAR X X SWITCH Resets As in CE
3 equal compare. (See Note 1.) BAR X Enor YES YES | Check
5 Stop position: Microprogram halts before DAR X ADDR/CHK/ Latches Stop Mode
£ executing instruction at address providing PROG DISPLAY i
| . (CE Mod Tests Panel
§ equal compare. ( odes)  ACH X INNER/OUTER SWITCH Lo YES YES
= Selects one of two groups of reg- Al vanel controls/ functions
A = PGM DATA X X isters for Register Select pangl controlytunctions YES YES
Address Compare Register ACR INDICATOR ENTRY/DISPLAY switch allowed
§ Indicates equal compare. Latched until ’ Machine stops at end of .
;.Svsﬁtcx’ith Check Reset Lamp Test m REGISTER SELECT X error (CHK 1) cycle YES
COMPARE RECYCLE/SY.NC/STOP S‘WlTCH DlsPLAY,:S.TQ_RAVG’Ev | REG/STOR S Machine s‘lops atend of error YES N(’) ;
Recycle position: Emits 40 nsec pulse at : ; REGISTER ETCH: (CHK2) cycle i
sync hub (located below switch) and ® ENTER STORAGE X Selects one of 31 general purpose registers -
A s . A . All s (CHK 1 and CHK 2 i
7] zﬂ;gf;:"g:::;“:‘,:'ii’:hae‘:d(g:seC’\?gtt:';‘e)d CHECK 2 A for display or alteration. Used with Inner/ lq,we,';j“( " ) Bl YES
3 g Microprogram continues to run. (CE Modes CHECK 28 (Check 2 POSITIONS NOT USED) Outer switch and Enter/Display switch. s | P
» Sync position: Emits 40 nsec pulse at CHECK 2C elective Reset trom system YES YES
% LUJ sync hub (located below switch) for . EJ(EgUTfhsgl:Ct/iD- \ itch channel inhibited
£ each equal compare. (See Note 1.) sed wi nter/Display switch to < ® Indicates th j s i ; ; "
§ g Stop position: Micronrogram halts activate an alter or display cycle. Also ates that Execute switch is used with this switch position. FI;F‘QSPGLZ/:I\? DATA EN:’RY)/ ves ves
- i i 1 communication iy b
[a) :;L?,:::;fg:ig?ngg'ng:fg::m" a;re used to enter parameters and execute Note 1: As an aid to troubleshooting in the device, sync pulses SHowed
(S ¢ (CE Modes) pare. microprograms: can be transmitted through the control interface cable to the
geV(ce wadthe CE Communication Out driver. See CTL-1 10 *1f Special Op 28 was issued previously, a selective reset will
or procedure. occur in Forced Logging mode and the clock will restart.
3830-2 | AR0200 | 2346995 437402A | 437403 | 437404 | 437405 | 437408 | 437414 | 437415
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CE PANEL (Part 2 of 2) ceraneLeezor PANEL 11
INSIDE END VIEW " CE PANEL REAR VIEW INSIDE END VIEW
‘Gm Hin’ EM) Inner/Outer (Gm Opon End)
Power Switch (YB131) Switch (SM953) Execute Switch (SM954) IMPL Switch (SM954) Seek Switch (SM964)

A
14
ar \ / NN
3k==lg 3 , 2 D 2| i|s
EI 2 2 E:] 1 3l==lg
1
Ca-£C1 oo
: : . 00+ | SCRID Card 1 (SMOE1)
] e s
9 8 7 6 9 8
e -
2) |
CE-EC4 ' 2 @ 37’6 . 000 88 o SCRID Card 2 (SM951)
: ”/Sﬁl {l '516 12 1212 g 2 516 12 5612 o
V2 \ /4 » \
(SMB61) Operation Mode Swuch Stop/Sl Switch Sun Switch Enter/Display Switch Address (Lo Byte) and Address (Hu Byte) Entry $ync
(§M863) (SM954) (SM954) (SM853) Data Switches (SM352)  Switches (SM952) Stop | Switch (SM953)
(8M954) (YB731)
‘ ’ R cmcu n T R Select Switch Recycle
SMI68. ist Y
eset Switch (SM964) \oset Lamp Test Pushbutton ogister Select Switch (SM953) Sync ISwitch (SM963)
18M954) Stop
Note: See SM958 for detail of rotary switches
3830-2 ARO0300 | 2346996 437402A | 437403 | 437404 | 437405 437414 | 447461
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CE PANEL OPERATIONS (Part 1 of 2)

REGISTER DISPLAY

1 Select a CE mode and stop the machine.

SPROGRAM DATA
ENTRY/DISPLAY

N\

2%/ Y,

o Any mode other than normal or
forced logging may affect custo-
mer data when operating in modes
other than normal or forced log-
ging.

A/l channels must be disabled
and Channel Disabled indicator
on.

Or, customer data packs must be
removed or drives containing cus-
tomer packs turned off,

%%%%%%%%%%%%

The Enter/Display switch permits selection and display,

in the Address/Check/Program Display lights, of the IAR,

BAR, DAR, or ACR register. See PANEL 100 for circuit
INNER description.

Nmneea

\\\\\\\\\\\\\}\\\\\\\
N

To select a general purpose register, place the Enter/Display

OR switch to Register Select; then make a selection with the
|m: utewn::.m"' '__aeamsn “LECT_' Inner/Outer and Register Select switches. The display is in
LECT (i A the Register/Storage display lights. See PANEL 100 for
::: ; : circuit description. The TF Register can be altered or
IMo1 vF. @ v |$0 displayed as a normal general purpose register.
G8|
TD:: :co GA To alter or display the MF, NF, and GF Registers, the TF
" : :: :: Register must be set to ‘00’. ‘F’ Registers are a special
N feature. Refer to INTR 005 and MIC 40.

REGISTER ALTER

1 Select a CE mode and stop the machine, Operate Reset switch.

’_omunou MODE -
[ —_
oy {ooaws
)
CHECK
BY PASS!
AC
SE
woLo
2 Select the desired register.
r._:m:a/umv._|
ll “l

4 Operate Execute.

® EXECUTE

The data set in the
Data Entry switches

is loaded into the
selected register,
and displayed for
checking.
The Enter/Display switch provides selection of
registers JAR and ACR. To select a general purpose
register, place the Enter/Display switch to Register
Select; then make a selection with the Inner/Outer and
Register Select switches. See PANEL 105, 110. The

STORAGE ALTER

1 Select a CE mode and stop the machine, Operate Reset switch.

r- OPERATION MODE _1
3
;nu? NORMAL ¢oncep
CHEEK LOGGING
sToP
CHECK
BY PASS
AC
s€Q.
HOLD
Select SA Register,
ENTER/DISPLAY REGISTER SELECT
CHECK 1 REGISTER® ‘—T- -_'
REG. SELECT mc|me
SIAR, t?ﬂ'ﬂk‘ﬁz BR | MF. T
ENTER® ac|Te G0
8AR STORAGE MO| TE. 16
NE. ND
DAR. CHECK 2
DISPLAY A :: NP NC
ACR CHECK 2 GE n
SPLAY B IM8|GF, TC
®PROGRAM DATA CHECK 2
ENTRY/DISPLAY DISPLAY C L
3 Set Data Entry switches.
DATA ENTRY
— —_

4 Operate Execute,

® EXECUTE

ter.

5 Repeat steps 2, 3, and 4 for SB, SC,
and SD registers.

6 Select |AR. r—E”TERIM’LAV
CHECK 1 REGISTER
REG LECT
atan STORAGE
AR, ENTERS
DAR CHECK 2
DISPLAY A
oscn oSests
@PROGRAM DATA CHECK 2
ENTRY/DISPLAY DISPLAY C
7 Set Address/Data Entry switches.
[ ADDRESS eomw.__._l
[————DATAENTRY —

INNER Set Inner/Outer switch
to Outer position,

A byte must be loaded
into each storage
register (SA, SB,

SC, SD).

The desired data is entered
in these two switches,

The Data Entry switches are
loaded into the selected regis-

IAR must be loaded with the de-
sired control storage address.

The desired address is
entered into these switches.
The low-order Data Entry
switch must be on a word

CE PANEL OPERATIONS (Part 1 of 2)

STORAGE DISPLAY

PANEL 15

1 Select a CE mode and stop the machine. Operate Reset switch.

OPERATION MODE
~ =

13
r- -1 NOAMAL
HomaL Cocam
CHECK
sTOP

CHECK
BY PASS
AC
$EQ.
HOLD
2 Select 1AR,
ENTER/DISPLAY
CHECK 1 REGISTER®
REG SELECT
slan, e

ENTER®

®PROGRAM DATA
ENTRY/DISPLAY

Set storage address.

The IAR must be loaded with the
storage location to be displayed.

4 Operate Execute,

® EXECUTE

5 Select Display Storage.
F—ENTERIDOWV

REQISTER
SELECT

Operate Execute.
® EXECUTE

DATA ENTRY. 1| The desired storage location must
— —_—

be selected. The low-order Data
Entry switch must be on an even-
word boundary: 0, 4,8, or C.

The IAR is loaded with address of
desired storage location.

Byte O of the word fetched is
displayed in the Register/Storage
Indicators after the Execute
switch is operated.

i . i f f ith
- TF Register can be altered or displayed as a normal general boundary: 0, 4,8, or C. 7 I?)‘vsv-p:n:rnl\:/);a gr‘::rsystslstmt
purpose register. CAUTION DATA ENTRY.
An invalid parity can be f
I._uscmn -:L:cr_.‘ To alter or display the MF, NF, and GF Registers, loaded if a: evez boundary is :::t:g?l;te;rgg ) '?’;eefle;mfe'ro "
— the TF Register must be set to ‘00’. ‘F’ Registers are a 8 Operate E te not entered. Data Entry swi'tch position
special feature. Refer to INTR 005 and MIC 40. erate Execute, i i is di
o</ pid » exscue IAR is loaded with the Address/Data determines which byte is displayed.
oo 7 @ e Entry switches.
e wo Byte Displayed In Low Order
TO|n¢. NC i .
A oe - 9 Select Enter Storage. 10 Operate Execute. "'l':i‘;/tso‘:"’ Data Entry Switch
T . EN I EN/DISPLAY. i
|m“ mn‘ * LT The selected storage location is 0 0,4,8,0rC
Set Address/Data Entry swntches. Skt loaded with contents of SA, SB, 1 1,5,9,0rD
r ADORESS ENTRY. The desired data should be set with oA STORAGE SC, and SD 2 2.6 A, 0rE
the Data Entry switches. 3 3,7,B,orF
3]
O -
SPROGRAM DATA
ENTR'
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CE PANEL OPERATIONS (Part 2 of 2)

’// WW////////
® Any mode other than normal or

NN\

forced logging may affect custo-

mer data when operating in modes

other than normal or forced log-

ging.

A/l channels must be disabled

and Channel Disabled indicator

on,

Or, customer data packs must be

removed or drives containing cus-
tomer packs turned off,

TN

ADDRESS COMPARE
SW Address Compare Sync or Stop

€M\

MmN

1 Set address of desired instruction in Address/Data

Entry switches.
—

ADDRESS ENTRY.

DATA ENTRY.
—

2 Set SW to Sync or Stop.

SYNG

sToP

3 Place machine in run mode.

J

ACR Address Compare Sync or Stop

1

3

Select ACR.

ENTER/DISPLAY.,
CHECK 1 REGISTER®.
REG.

@PROGRAM DATA
ENTRY/DISPLAY

Set address of desired instruction in Address/Data

Entry switches.

ADDRESS ENTRY.

Operate Execute.

1
[—————DATAENTRY—

The address compare is made

on the storage address bus.

The bus can have either an instruction
address or a data address.

If Sync is selected, machine provides
a 40 ns pulse at SW sync hub when

a compare is made between address
and the Address/Data Entry switches.
(See Note 1.) If Stop is selected, and
machine is in one of the three CE
modes, machine stops before execut-
ing the instruction at the address that
compares with Address/Data Entry
switches.

The address compare is made

on the storage address bus.

The bus can have either an instruction
address or a data address.

c CC C C C CCCCCcC

5 Set ACR switch to Sync or Stop.

Address Compare Recycle

1 Select ACR.
ENTER/DISPLAY.

CHECK 1 REGISTER®

REG. setect
DISPLAY &

GIAR, STORAGE
ENTER®
BAR. STORAGE
DAR. CHECK 2
DISPLAY A
CHECK 2
®ACR. DISPLAY B
@PROGRAM DATA CHECK 2

ENTRY/DISPLAY DISPLAY C

2 Set Address/Data Entry switches with address of

last instruction to be executed.

r—.—_—.— ADDRESS ENTRY.

— DATA ENTRV._.._."

3 Operate Execute.

® EXECUTE

4 Select |AR.

ENTER/DISPLAY.
CHECK 1 REGISTER®
RE

®PROGRAM DATA CHECK 2
ENTRY/DISPLAY DISPLAY C

5 Set Address/Data Entry switches with starting

instruction address.

‘_—__ADDRESS ENTRY.

DATA ENTRY,
— —_—

6 Operate Execute.

® EXECUTE

7 Set desired operation.

a ExecuTE The desired address is loaded into 8 Set Recycle.
the ACR. mecvere
4 Set Mode switch to desired operation. ”
3830-2 AR0400 |2346997 437402A | 437404 437405 437414 437415
Seq. 10f 1 |PartNumber| l15Mar72 | 23Jun72 | 156 Aug72| 4Jun73 2 Nov 73
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If Sync is selected, machine

provides a 40 ns pulse at ACR sync
hub when a compare is made between
instruction address that compares
with ACR. (See Note 1.)

If Stop is selected, and the machine

is in one of the three CE modes,
machine stops at instruction address
that compares with ACR.

The instruction has not been executed.

This address is determined
from the instruction loop.

The desired address is loaded into
the ACR.

The starting address is loaded into
the IAR. The switches should remain
at this setting to maintain the
instruction loop.

ccCcc cCCccCccCcc

CE PANEL OPERATIONS (Part 2 of 2)

PANEL 16

9 Operate Start or Sl.
Machine will execute a sequence of

@ instructions starting with the address
loaded into IAR. When the ACR
compares with an address in the
sequence, the machine branches to
the address contained in the Address/
Data Entry switches. The sequence
of instructions starting with the
address in the switches is then exe-
cuted until another address compare
(with ACR) occurs. The machine
again branches to the address in the
Address/Data Entry switches. After
loading 1AR (original start address),
the Address/Data Entry switches
can be changed. This results in a
new “branch to’’ address.

POWER OFF PROCEDURE

1 Vary individual drive offline.

2 Set storage control meter switch
to Disable.
enaBLe This switch is located on the
storage contro! power sequence panel.

DISABLE

3 Wait for the channel interface disabled
indication.
e For two channel switch or two channel
o X . .
switch additional, feature, all interfaces
must be disabled to light indicator.

4 Place CU in CE Normal mode.

OPERATION MODE—‘
CE

Note 1: As an aid to troubleshooting in the device, sync pulses can be transmitted through
the control interface cable to the device via the CE Communication Out driver. See
CTL-I 10 for procedure.

PANEL 16

CE PANEL OPERATIONS (Part 2 of 2)
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CE PANEL CHECKOUT CE PANEL CHECKOUT PANEL 30
REFER TO CLOCK STOP ECD—START 95-97, CTRL 40, KK201

START 25, 75, 95, 97 j
SM%a1

CHECK FOR BAD
LAMPS
CLOCK STOP
l INGICATOR L1GHT
CE NORMAL MODE SELECT IAR
FOR CHECK 1| ERRORS REFER TO
OPERATE EXECUTE FS1 10 AND PANEL 40.
SET IAR CIRCUIT. KK204
RECYCLE CIRCUITS. KK304
CORRECT TROUBLE ; CHECK TO _SEE_IF REGISTER R R N A KK201 OPERATIN(J THE CHECK RESET SWITCH WILL
TEST4 RETURN UNIT MARUALLY ST~ AND 'STORED. STORE THE FOLLOWING HAVE CHANGED) CLocK LIGHT ALL LAMPS WHILE OPERATFD
CHANNEL ENABLE THE DATA STORED WILL BE WORDS INT OPERATE CHECK/RESET STARTSTOP z RESET CHECK | AND CHECK 2 INDICATORS
SWITCHES OFF g%gTLAggEPFOR CPEERING -+ INDICATED AGDRESS. ~--{ ENsURE THAT BOTH CONTROL B2N2. 3 RVETSET %%%C;(A]R?TEVL’.STER 70 '0000
"AR GOES TO FUNCTIONSF!_ AND PROPER '0400'='00 BO 4F 11' ! f‘NDDqgi?%gg’\g"Eég ELSE B2T2 . \lglESb;TGSCHECKZDISPLAYS 000 WITH
CIFFCY SETTING OF BAR AND DAR. '04FC'='00 B0 50 00' 0400 0aFC H NO PARITY
i 1 1 1 i 5 RESET BOTH ADDRESS COMPARE
{ ; T INDICATORS OF F
 NOT AFFECT GP OR ADDRESS REGISTERS
' ST I : ’
PRESS LAMP TEST \ A u T
307 CUSTOMER OPERATING THE RESET SWITCH WILL
05 (0)=DAR 05(0)=DAR ! NO ° E 1. PERFORM THE SAME FUNC I IONS AS
FTCH4 STOR4 ,' 2,3, AND 4 ABOVE .
H 2. RESET IAR TO '0000' WITH GOOD PARITY
SET_ADDRESS OPERATE IMPL \ 3 WITH THE ENTER DISPLAY SWITCH IN ANY
SwilcHes 10 SWITCH | POSITION EXCEPT "REGISTER SELECT"
——' \ YES ACR-LA205 AND OR "CHECK 2 DISPLAY" LIGHTS WILL
RS1Q1 ! RL307 SW DES05 SET TO 'FF' WITH GOOD PARITY
SET CLOCK STOP INDICATOR ON
ALL LAMPS NO CHECK OUT REGISTERS ! . SET ACR_TO *0400°. 4.5 3
CAME ON R R AND ASSOCIATED | 2. SET ADDRESS SWITCHES 5 NOT AFFECT ANY OTHER GP OR
SM950 RISPLAY '0400° CIRCUITS —p—— ! To_"oafc: T I ADDRESS REGISTER \
% KK103 ! CDMgARE TON SA.SC-8202 CHECK ING ! 3. LEA EOEWITCHES A G NOT AFFECT THE ADDRESS COMPART
: VALUE STORED S8.SD-B2E2; AR e | |4 B0TH ADDRESS COMPARE INDICATORS
1 SUSPECT LAMP DRIVER MPL _POWER ABOVE ELSE B2n2, B2G2 ACR ! ! gYIBCEEETE STIE% ggg?scgs;sggs‘bﬁh
CIRCUITRY B2B2, B2C2 Lotk - 7o' CUSTOMER .
2. RESET SWITCH N/Q. ' i
. R 3. STORE PULSE FAILURE  eom AN e ! TURNING ?g‘H“"lﬁcguE‘S.fg’WE“W”“
CHECK ING EXECUTE FAILURE. EXECUTE SWITCH ¥ UBLE 3 ' MODE SWI
LAMPS LAMP TEST. 5. cu_ocx FAILURE B2N2. R 1 POSITION WiLL PRODUCE THE FOLLOWING
--| DISPLAY IAR 2 gorah CIRCUITRY CUSTOMER | CONDITIONS
SWitn THEY COMPARED ! 1. CLOCK STOP LAMP ON
—_— i ; ! 2. MPL LAMPOFF
| 3. DCREADY LAMP ON
— | 4. INTERFACE DIS/LBDLénLAMPON
; | COMPARE 5  SA SB,SC,SD. A
e ReToRN aN T RL305-405 NG T RERET 1 EQUAL-RL407-307 REGISTERS FF
TO CUSTOMER = ON OR RESET BYTE 0 BAD — B2K2 | L304,404 6 TA. TB,TC TD, TG, ANDST
PRESS RESET SWITCH. SCOPE A FAILING IAR SWITCH CIRCUITS BYTE 1 BAD — B2J2 I A205 REGISTERS 00’
ADDRESS DISPLAY (-ADDRESS BIT) BIT B2T2 BYTE 2 BAD — B2H2 | SW 02505 7. IAR AND CHECK 1 REGISTERS
| | LaMPS GO oFF “EXCEPT BACK TO SOURCE OF BYTE 3 BAD — B2L2 ! SET ADDRESS 0000 TERS
cock SngpéD oc FAILURE ET IAR-'0400" !:FTEE’E&‘ $10 FOR | COMPARE S¥ATCH i 8 BARANDACR REGIS
_— L - ' ANK
STORAGE | - -~ INTERFACE D1SABLED OPERATE START POSITION 9 DAR REGISTER BL
DISPLAY STORAGE OPERAT'ONS ' CORRECT TROUBLE ; 10. ALL OTHER REGISTERS
LIGHTS ' TEST: RETURN UNIT BLANK (TE REG 00’
= l ' 1 TO' CUSTOMER. ON FOUR CHANNEL MACHINES)
CORRECT TROUBLE ; !
TEST; RETURN UNIT :
TO CUSTOMER CORRECT TROUBLE ; |
TEST; RETURN UNIT TLOCK STQP
7 ock stop TO CUSTOMER. H TAR="04FC"
INDICATOR NO R T TR H —_—
LAMPS "RESET FES CRETORN UN T WENT OFF i |
JROPERLY TO CUSTOMER : DE0E MPL POWER ON LAT02 PANEL 10
l ! IcLOCK STOPPED LA102, KK205  |cTRL 300 |
KKIQ3 KEL1Q] ! ADDRESS COMPARE
RETURN ADDRESS CLOCK_STOP CHECK 1 INDICATOR | RC105 PANEL 40
{ REY LATCHES. b SSRETERE T TsE? swiTen e PR 2
ATCHES. N
SUSPECT EXECUTE TR rer— ALV ! ACRSWITCH 70 sToP PANEL |CHECK 2 INDICATOR | rcios EANEL 50 I
DISPLAY ACR, SET O T R —6400" BIM3 : H POSTTION. OPERATE
ADDRESS SWITCHES TO IAR="04FC* 3 OPERATE STOP) ! START. NNEL INTERFACE PANEL 10
“FEPE NOTE IF --- - / ! 518 ND1CATOR| RCT0S CHL-T 20
BETE ERNR IS T | SN | T
————— ROTATED. DAR='0500" BAR, 0:15 TE()FVALUES ! ‘ TE%'CE%&QRUNH |oc_ReADY PANEL 10
LEFT .
CORRECT TROUBLE 3 |
‘ TEST; RETURN UNIT |
TO'CUSTOMER . i CLOCK sTOR
ggp;?ECTE¥RgUBLE' ' IAR='0400" KK304
s RETURN UNIT |
1 CUSTOME! CHECKING STOP/SI
e i o " ety
DAR p 1AR (RL203_AND '
DISPLAY 102] BITS 1
Gty eI :
HEs h \ SET ADDRESS SWITCH
1AR='0400" : swwé?-o%aeecvgl.s
¥ SM959Q , , OzENF::AETEGSAT&P/SI ‘ I OPERATE STOP/S! CORRECT TROUBLE 3
BAR="04FCT mmmmme COMPARE IAR BAR (RL302_AND i SEVERAL TIMES. Te%;csg;gsgﬁuun
EXE DAR=*0500" BAR, DAR TO 402) BITS ! '
CHECK ING BADC TRCASDRESE IR VALUES AT LEFT. 1-7=82B2 BITS | T
EXECUTE ACR DIDN'T CHANGE 8-15=B2c2 |
OPERATE_EXECUTE WHEN SWITCH WAS | KK3Q4
SWITCH OPERATED '
! ! 1AR_AND BAR ADDRESS_COMPARE
' STAY AT FORCE RECYCLE
o DAR_(RL104 AND : 0400" FAILED.
1-T= —
j=BeKz BIT IF DESIRED, H
CORRECT TROUBLE; SOPQSTART Loee
TEST; RETURN UNIT 3 L H
TO CUSTOMER HECKOUT o
----- ACR_GOES TO YES | conTroLs (KK204)- - CORRECT TRONBLE]
R ePRES i RETURN ACR SWITCH TEST: RETURN UNIT
B2N2 " TO SYNC POSITION TO’ CUSTOMER.
Vo CENEAEE s
OPERATE STOP/SI SEE CTRL 220 FOR \ To SYNC.
KEY DESCRIPTION OF |
REGISTERS AND DATA CORRECT TROUBLE: | | END OF CE PANEL
e CHECKOUT

FLOW. TEST; RETURN UNIT
l TO CUSTOMER.
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CHECK 1 ERROR COLLECTION (Part 1 of 2)

Check 1 errors prevent the microprogram from running
correctly. Check 1 errors:
@ Stop CU clock

® Are stored in Check 1 register along with:
1. MPL File errors
2. Control Storage errors

® Are indicated by Check 1 lamp on CE panel

Check 1 register contents:

® Can be read out to Address/Check/Program display
on CE panel (see PANEL 15).

@ Are written at control storage location ‘064A’ and

‘064B’ after Selective Reset is received from the

channel.

FOR MAINTENANCE SEE FSI SECTION (BEGINS ON FSI 30)

Off
Late

On

Early
Errors

Errors @

CHECK 1 ERROR COLLECTION (Part 1 of 2) PAN E L 40

ADDRESS/CHECK/PROGRAM DISPLAY

Gated By CU Clock or IMPL Type V/////////////////////////////////////////////////////////&
Keyed to text Error Condition ALD — N sorepaasalT g This diagram is intended for instruction only. é
r t tore Pulse Set e . I3 . .
2'1' PANEL Error Name Diagram (ECD) Page (é’n‘6=n (Baite 0=0)| IMPL Errors y1p 7 Use machine logics for troubleshooting and scoping. %
; CD-EF |CD-EF | (Not Type 1) |Error é(////////////////////////////////////////////////////////A
lock E CTRL 40 X X X e
CU Clock Error KK201 ‘_ ey
CA Even Decode Error CTRL 20 RL208 X X 'é’ = = =~ clock if not in
w i CE bypass mode.
CS Decode Error ST Register Set Error CTRL 30 DE201 X X " CTRL 300 ——
[3]
CA Odd Decode Error CTRL 20 RL208 X X 2 C“f“"
: (3} ) Check 1 ta
n CB Even Decode Error CTRL 25 DE504 X E’HJ Clock T140-T180 (Check 1 Indicator @
FL
A Reg Parity Error CTRL 35 RA201 X X LA S CE Panel
o PANEL 10
CB Odd Decode Error CTRL 25 DES04 X X (Not) CU Clock Error Note: Logical
E A |R = — =| representation qnly.
B Reg Parity Error CTRL 35 RA202 X X E’CE Mode Check Reset gégs use negative
E Branch/Status Error CTRL 45 DE306 X X Machine Reset to Chk Reg | OR RC105
Check-1
ALU Check CTRL 60 RA303 X X | [Rst T
CE Display Chk 1 Reg Address Check/
Special Operation Error CTRL 40 DE403 X X Program Display
0
MPL File Read Check (23FD Parity) MPL 295 LA306 X X Early Error % 0
(Set Bit 0 on) S o P!
E Storage Address Bus 0-7 Parity Error CTRL 50 RL208 X X X ! CE Panel
PANEL 10
ﬂ Storage Read ‘P’ Error 0/2 CTRL 610 SW535 X X
Storége Address Bus 8-15 Parity Error CTRL 50 RL104 X X X
m Storage Read ‘P’ Error 1/3 CTRL 610 SW535 X X
Storage Write Bus Error-Bytes 0/2 CTRL 610 SW455 X 7 Check 1 § RegBits 0-7,P;8-14,P @
P "
!!! Storage Write Bus Error-Bytes 1/3 CTRL 610 SW455 X X 8
To Control
CU Cycle Control Error CTRL 40 KK301 X X Storage
Write Bus
Storage Addr Bus 1-13 Error CTRL 620 SW451 X X X CTRL 600
CD Decode Error CTRL 30 DE107 X X
MPL File Not Ready MPL 295 LA204 X X X L
14
V . P
______ If any early error is set no RC10x
late errors can be set
3830-2 ARO0500 | 4290891 447460 447465
Seq 2 of 2 | Part No. (2) 19 Dec 75 | 15 Dec 78
© Copyright IBM Corporation 1975, 1978 CHECK 1 ERROR COLLECTION (Part 1 of 2)
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CHECK 1 ERROR COLLECTION (Page 2 of 2)

CU CLOCK ERROR
(CTRL 40)

Generated by incorrect sequence in clock timing.
1. Turns on Check register bit 1, and error latch.

2. Stops CU clock.

CA EVEN DECODE ERROR
(CTRL 20)

Error conditions are generated by a check of even CA decodes.

1. Even numbered register selected on an odd CA decode.
2. Even numbered register selected on CA=0.

3. None, or an even number of even registers selected on an
even CA decode (CA#0).

CS FIELD OR STAT SET ERROR
(CTRL 30)

The individual bits of the status (ST) register are set or reset
according to decodes of the CS field. The set/reset circuits
for status bits are duplicated. A Status Set error is indicated

by:

1. The predicted parity of the Status set/reset circuits does
not compare with the actual parity of the sets to the ST
register.

2. Parity error occurred on the CS field input to the CS
decoder.

3. Even number of CS decodes was detected.

4. The microprogram attempted to set or reset the Status
register simultaneously by the CS field and by CD
decode.

5. The microprogram set or reset Status register bit 4
simultaneously with the user.

6. The microprogram set or reset status register bit 3 and
simultaneously specified ALU operations 4, 5, or 6
(Carry Line active).

CA ODD DECODE ERROR
(CTRL 20)

Generated by a check of the odd decodes.
1. Odd numbered register selected on an even CA decode.

2. None, or an even number of odd registers selected on
an odd CA decode.

n CB EVEN DECODE ERROR
(CTRL 25)

Generated by a check of the even decodes.
1. Even numbered register selected on an odd CB decode.

2. Even numbered register selected on CB=16 (no register
selected). :

3. None, or an even number of even registers selected on an
even CB decode (CB#16).

4. An unplugged optional even register selected by an even
CB decode.

A-REGISTER PARITY ERROR
(CTRL 35)

The A-register is checked for odd parity.

B CB ODD DECODE ERROR
(CTRL 25)

Generated by a check of the odd decodes.
1. Odd numbered register selected on an even CB decode.

2. None, or an even number of odd registers was selected
on an odd CB decode.

3. Unplugged optional odd register selected by an odd CB
decode.

B-REGISTER PARITY ERROR
(CTRL 36)

The B-register is checked for odd parity.

BRANCH/STATUS ERROR
(CTRL 45)

The Branch error is turned on under four conditions.

1. ST Reg Parity Error. The ST register circuits are
duplicated and compared.

2. Read byte 3 (CH, CL control) is checked for parity.

3. CH branch decode error. CH decode circuit is duplicated
and compared.

4. CL branch decode error. CL decode circuit is duplicated
and compared.
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ALU CHECK
(CTRL 60)

The ALU circuit is checked for:
1. D-Bus parity checked for odd.

2. Op decode input parity, outputs, and carry in-carry out
controls do not match.

3. D-Bus equal zero and duplicate circuits do not match.

SPECIAL OPERATION ERROR
(CTRL 40)

None, or an even number of special operations are decoded
while in format F mode.

MPL FILE READ CHECK
(MPL 295)

Parity check of MPL byte assembly register.

STORAGE ADDRESS BUS 0-7 PARITY ERROR
(CTRL 50)

The address bus high order bits are checked for odd parity.
Address may be from |AR, DAR, or IMPL circuits.
Checked in CU.

(STORAGE) READ ‘P’ ERROR 0/2
(CTRL 65)

Control storage detected even parity on read, byte 0 or 2.

STORAGE ADDRESS BUS 8-15PARITY
ERROR
(CTRL 50)

The address bus low order bits are checked for odd parity.
Address may be from IAR, DAR, or IMPL circuits.
Checked in CU.

(STORAGE) READ ‘P’ ERROR 1/3
(CTRL 65)

Control storage detect even parity on read, byte 1 or 3.

CHECK 1 ERROR COLLECTION (Page 2 of 2)

CHECK 1 ERROR COLLECTION (Page 2 of 2)

« ¢ ¢ € C C ¢

PANEL 41

STORAGE WRITE BUS ERROR BYTES 0/2
(CTRL 610)

Control storage write bus bytes 0 and 2 are checked on all
store cycles for odd parity.

STORAGE WRITE BUS ERROR BYTES 1/3
(CTRL 610)

Control storage write bus bytes 1 and 3 are checked on all
store cycles for odd parity.

CU CYCLE CONTROL ERROR
(CTRL 40)

‘Cycle control latches are checked for none, 2, or 4 on.

ADDRESS BUS 1-13 ERROR
(CTRL 610)

Incorrect parity in storage address bits 1-7, P or 8-13, P
(addresses ‘0000-‘7FFF’). Bits are checked on the
addressed array card within control storage.

CD DECODE ERROR
(CTRL 30)

Note: Error occurred on cycle previous to its detection
Generated by a check of the CD decodes.
1. Even inputs to the CD decoder.

2. The predicted parity of the CD decode gate lines does
not compare with actual parity of the sets to the registers.

3. A register selected by CD decode was also selected by
external lines.

MPL FILE NOT READY
(MPL 295)

MPL file cannot do an IMPL or read operation.

PANEL 41

( (



CHECK 2 ERROR COLLECTION (Part 1 of 2)

® Check 2 circuits indicate failures in:
Control interface

CHECK 2 ERROR COLLECTION (Part 1 o 2) D) ANE L 50

rI-CONTROLINTERFACE-I-l-l-l-l-l-l-I-l-erHANNELINTERFACE-l-l-I-l-l|-I-CONTROLUNIT-I-I-I-I-l-l-l- :

Channel interface ] i i
Control Module/Device - - -
' l . Special Op 13 i
® Check 2 errors are indicated by: - - N -
Lighting Check 2 lamp on CE Panel. . ] 1 . To ND Register
Stopping CU clock, if in error stop mode. - Controller - N - -1D1=0 ._r—IA Reg
CH branch decode 11 (Check 2) to microprogram. . ] .., Check | | '
CONTROL = , Error Alert Gate (TB Reg Bit 2) Parity to -
| arity -
® Microprogram collects Check 2 error indications by: ~ CTL-1 Select Alert 1 A ND Reg. | i
Special Op 13 (0D), gate control interface errors to ND MODULE i i -
register. [ . GA301 GA302 . |
Special Op i (OE), gate channel interface errors to NA l i i
register. [S) - -
CTL-I Controller Check (GA301) 0 ) Buffer Parity Check (GK604) ¢ -
® See SENSE 1§, Format 2f Bytes 1.1 and 20 for ! ! « ] - ! t i To CH Branch Decode 11 (Chk 2),
Check 2 posting of sense information. g § . Sel Active or Sel Check (GA301) A ] J Inerface Check A/C (DL10T) ) 1 i K
- < v D - - -\ ——
- - i Interface Check B/D (DL101) -
HOW To D'sPLAY CHECK 2 ERRORS l l : CTL -1 Buffer Parity Error (GA101) ( 2_ ! ' ntertace ec K l l Check 2
- - Keyed -
(1f IMPL lamp is on, Check 2 conditions will have to be Keyed E l ) Unexpected End Check (GA201) o« 3] to text M Transfer Check (GK702) -] 3] Check 2 i Error, From User
scoped.) et . T CTL-I Tag Bus Parity Check (GA301) ] 4 |oR| PaneL s . Any CTL-I Check (GA302) 4|OR - FG Clk T100-T140
PANEL 51 i [ I 1 ]
1. Set Operation Mode switch to Check Stop position. - =  CTL-I Bus Out Parity Check (GA101) 5| l n . Load S Reg Check (GA202) o 3_1 ! _ Error or Sys Reset 2
. . N o
2. ls’!t\:)f; t:;z::z;n:nuntul an error occurs. Check 2 and Clock ! ! _ CTL-l Transfer Error (GA104) 6 I . Compare Assist Check (GA203) | l
' N ] lnterface Check C/D or .< ] -
3. Do not reset error - ! y___Unused 7 R Multcconnect Error (DL101) 7 l
: ' € ] - , CE Check Stop Mode
4. a. With SCU CE diagnostic disk in machine: ! GA302 GK604 | :
(1) Set Operation Mode switch to Check Bypass. l bL101 i
(2) Set |AR to ‘000C".
. YYLIISISISIS Z L
(3) Operate Start switch. / Th/s diagram is intended for instruction onl Z
(4) SB contains the (ND register) control interface error Z y.
indications é Use machine logics for troubleshooting and scoping. % /
SC contains the active CTL-1 In Tags. Special Op | 1AR | SA B sC P i
SA contains the (NA register) channel interface 14 ‘0400' | 00 OE 70 (1] 5
error indications. 13 '0404° | 00 (L2} 70 10 ) .
. ) o . NoOp |['0408" | 04 10 A0 10 . To NA Register
b. With functional disk in machine: &
(1) Set Operation Mode switch to Check Bypass. 0400 ‘0404’ ‘0408’ . Special Op 14
(2) Ensure that TD register bit 1=0. (If not=0, manually Start Spec Op OF » Spec Op 0D — No Op — Display 2
set to 0.) .
Procedure for Loading Control Stora
(3) Set IAR to ‘06F8". ure 9 %
(4) Operate Single Instruction switch three times. 1. ‘0400 to |AR.
(5) Display ND register for control interface error 2. Setup SA, SB, SC, SD (Spec Op 14).
indications (see PANEL 15). 3. S?ore. ' ] ) ' »
(6) Display NA register for channel interface error 4. Single instruction (will go to ‘0404’ in |AR).
indications. 6. Set up SA, SB, SC, SD (Spec Op 13).
6. Store.
7. Single instruction (will go to ‘0408’ in |AR).
ALTERNATE DISPLAY METHOD 8. Setup SA, SB, SC, SD (No Op).
, 9. Store.
Enter the following display routine: 10. Set IAR to ‘0400".
11. Operate Single Instruction switch at least three times.
12. Errors will be stored in NA, ND registers. .
13. Display NA, ND registers to determine Check 2 errors.
3830-2 ARO0600 |4290892 447460 447461
seq 20f2 |PartNo.(2)] 119Dec75 | 12 Mar 76 CHECK 2 ERROR COLLECTION (Part 1 of 2) PAN E L 50
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CHECK 2 ERROR COLLECTION (Part 2 of 2)

CTL-1 CONTROLLER CHECK (CTL-1 110)

If the controller detects an error during a control
interface operation, it will raise Selected Alert 1. If
Error Alert is active, Controller Check will be set.
Error Alert (TB register bit 2) is kept active during
most control interface operations.

IE] SELECT ACTIVE OR SELECT CHECK
(CTL-1 115)

If device selection is lost (loss of either Select
Active or Select Hold) during a control interface
operation when Error Alert (TB register bit 2) is
active, Select Check will be set. Error Alert is kept
active during most control interface operations.

CTL-1 BUFFER PARITY ERROR
(CTL-1 115)

Each time the CTL-| buffer is loaded, it is checked
for correct parity. If parity is incorrect, correct
parity is generated for the CU, and the Buffer Parity
latch is set. Incorrect buffer parity is expected during
some CTL-I operations (for example, polling
sequences), and Buffer Parity Error is ignored by the
microprogram at these times.

m UNEXPECTED END CHECK (CTL-I 115)

An Unexpected End Check occurs if the device
attempts to end a data transfer operation prematurely.
The check is set if Normal End is received during a
Write operation, or if Normal End or Check End is
received after the 1st Sync In pulse during a Read
operation.

CTL-1 TAG BUS PARITY CHECK
(CTL-1115)

The CTL-I tag bus (TD register) is parity checked
whenever Tag Gate is raised. |f there is an even num-
ber of bits, Tag Bus Parity Check will be set.

CTL-1 BUS OUT PARITY CHECK
(CTL-1115)

If an even number of bits is detected in the CTL-I|
Bus Out selecter (bits 0-7 and P), the Bus Out Parity
Check latch is set.

CTL-1 TRANSFER ERROR (CTL-I 120)

During a Read or Write operation, the transfer of data
between the control unit and the control interface is
monitored by the transfer check circuitry to ensure
that the proper gating sequences have taken place.

In a Read operation, data is gated from CTL-1 bus in
to the CTL-! buffer and then to the MA register in
the control unit. During a Write operation, data is
gated from the TA register in the control unit to the
CTL-I buffer and then to the CTL-I bus out.

A transfer error occurs if, while in a data response
mode, a solid Sync In is received, or data is not pro-
perly transferred between two successive Sync In
pulses. In a Read operation, the check is accomplish-
ed by verifying that the Sync In latch, the Buffer Full
latch, the CH5 Branch latch, and the Gate External

- MA Register latch have set between two successive
Sync In pulses. This same check is made in a Write
operation except that the Gate TA Register to Buffer
latch is checked instead of the Gate External MA
Register latch.

CHANNEL BUFFER PARITY CHECK

(CHL-1 160)

Buffer parity check is set by even parity of data on
Read and Write operations and when Address In or
Status In is active.

INTERFACE CHECK CHANNEL A (or C)

(CHL-1 185)

INTERFACE CHECK CHANNEL B (or D)

(CHL-1 185)

These circuits check each channel interface for the
following invalid conditions:

1. The CU is selected, and Selected Qut is propagated.

2. Select Out is detected, the CU is not selected,
and Select Out is not propagated.

3. Address In or Operational In, and Service In or
Data In are active at the same time.

4. Operational In or Status In, and Service In or
Data In are active at the same time.

5. Data Out and Command Out are active at the
same time.
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6. Command Qut and Service Out are active at
the same time.

If the Two Channel Switch, Additional, feature is in-
stalled, these error indicators are shared by the four
interfaces. If an error occurs in interface C or D, the
Interface Check C/D line (R) will also be set.

[[} CHANNEL TRANSFER CHECK (CHL-I 165)

Invalid sequence of channel transfer control latches.

ANY CTL-1 CHECK

Any of the CTL-I errors (A through G) brings up
CTL-I Check. The microprogram checks this bit
before reading CTL-I errors to ND register.

n LOAD S REGISTER CHECK (CTL-I 120)

This error is set if two S registers are selected at one time
during a Load S Register operation.

m COMPARE ASSIST CHECK (CTL-I 120)

During each compare cycle, the logic checks that the
D Bus Zero and Carry latches are set properly. It
does this by comparing the state of the latches with
the ALU outputs (D Bus=0 and Carry) that set them.
If either comparison is unequal, the compare check
circuit is activated.

[} INTERFACE CHECK C/D OR

MULTICONNECT ERROR (CHL-1 185)

This error indication is provided with the Two Channel
Switch, Additional, feature. If this line is active in

the presence of an interface check (K or L), it means
that the error occurred in interface C or D. If this

line is active when there is no interface check (K or

L), it means that more than one channel is selected,

or no channel is selected.

CHECK 2 ERROR COLLECTION (Part 2 of 2)

- CHECK 2 ERROR COLLECTION (Part 2 of 2)
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REGISTER DISPLAY CIRCUITS

SPECIAL REGISTER DISPLAY
Using instructions on PANEL 15:

1. Select a CE mode.
2. Select desired register (Check 1, IAR, BAR, DAR, or ACR).

Note: These registers have more than nine bits and are
displayed in the Address/Check /Program Display lamps.
Example given is to display the Check 1 register contents.

In any mode other than Normal, the two bytes of the Check 1
(or any other) special register may be displayed in the
Address/Check/Program Display lamps. Byte 1 is stored in
the Check 1 register and is gated to the Address/Check/Pro-
gram Display lamps, positions 0-7, by the Enter/Display
switch being in the Check 1 Reg position.

Byte 2 is entered into the Address/Check/Program Display
lamps, positions 8-15, in the same manner as byte 1.

GENERAL PURPOSE REGISTER DISPLAY

1. Select a CE mode.
2. Set Enter/Display switch to Register Select.

3. Set Register Display switch to desired register. This
conditions the CE Reg Select Bits 1, 2, 4, 8 lines. Bit 16
is set by the Inner/Outer switch in the Inner position.

The Register Select position of the Enter/Display switch
gates the Reg Sel bits to the CB Decode. The CB Decode
output selects a given register (in this case a decode of 18
selects the GD register) and gates that register onto the B
bus. The B bus is gated by the Register Select line prior
to entering the storage display register and the indicator
lamps.

IIIIIIIII LS IIIL LIS )))

Z / “////////////////////f
é This diagram is intended for instruction only. g
% Use machine logics for troubleshooting and scoping.

REGISTER DISPLAY CIRCUITS

PANEL 100

Address/Check/Program Display
[p] Jo 1 2 3] [a 5 6 7]

O O0O0O OO0OO0O

Address/Check/Program Display
[8 9 10 1] [12 13 14 15 Pl

OO0O OOOO O
I I N I

7z A Address Add/Chk/Prog
Sisol Display Display Byte 1
Isplay Chk-1
Control 1 Display G?EL
Ent
F:‘o:‘r: Enter/Display Decode G2
CE Check 1 Reg I G3
Panel DCD G4
SM955 KP104 — gﬁglff'"
RL301
Exit
BAR to
Address Display Lamps
Bus RL302 SM950
REG
j RL302
‘ Chk-1 1
RL206 REG 2
j 0-7 3
4
Address RL305
Compare \
REG RC101
Add/Chk/Prog
j Display Byte 2
Back Up
RL304 Address
REG
CE ]
Ext

Display
RS301

RL302

Enter/Display

CE Reg Select
Panel 9 RS301

Reg Select Sw
Bits 1,2,4,8,16

CB Decode

RL405

Storage
Display

RG404
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REGISTER ALTER C'RCU'TS (Part 1 Of 2) REGISTER ALTER CIRCUITS (Part 1 of 2) PANEL 105

IAR REGISTER - Forced Addr Storage Add/Chk/Prog
Byte Hi 1AR Address Bus Display Byte 1

The IAR regist_er alter circuit is shown. The ACR SEL I Rec SEL SEL
register alter circuit is similar. j

Enter Address Entry (Hi Byte) E 1-7,P 1-7,P j 1-7,P 1 Exit

Stop the machine to bring up CU Clock Stopped. This §g°'“ ST , {‘Zmps

gates the two bytes of data set in the Data Entry switches. Panel KP101 RL202 RL205 Address RL305
SM955 Display SM950

IAR Enter/Display switch line is ANDed with CE Mode CEs/i CU Clock Gate CE

. . . Stop Stopped Addr to IAR
when the Execute switch is operated, and this acts as the Enter

set for the AR register. E?m , Forced Storage Add/Chk/Prog

) Panel Byte Lo AR Address Bus Display Byte 2
Data is then moved through the storage address bus into SM956 KK201 KP103

. . SEL REG SEL SEL
the Addr/Chk Prog Display lamps for checking.
Enter Address Entry (Lo Byte) ] E 8-13,P rj 8-13,P :l 8-13,P :l Exit

From to
CE 0-5 and P Lamps

Pane! KP103 RL101 RL103 RL405
SM955 RL104

—

m

SM950

Enter X
From Enter/Display IAR : Set AR

Panel
SM955 KK204
Execute Sw 7/////“.’.”",'“,,,1” SIS/ LSS S S SIS ST S
(CE Mode  Pulse / This diagram is intended for instruction only.
E?;fr: Execute % Use machine logics for troubleshooting and scoping%
7]

CE 1 47///////////////////////////////////////////////////////
Panel

SMI56 KP101 KK103

N
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REGISTER ALTER CIRCUITS (Part 2 of 2)

GENERAL PURPOSE REGISTER

Clock Stopped and Not IMPL are ANDed to gate the CE
Enter/Display Register Select signal. This signal is used to
select the D bus as a path for the Data Entry switches from
the CE panel. The Execute switch pulse is used to gate the
bits generated by the Register Select switch.

Note: The register select switch consists of four binary
sections (wafers) — 1, 2, 4, and 8 — which encode the regis-
ter select bus using the same address scheme as the micro-
code fields CB and CD. (See MIC 3.) Bit 16 is encoded

by the Inner/Outer switch being in the Inner position.

In this example the GD register is selected by a bit combina-
tion of 18 (bits 16 and 2). This decode of 18 serves as a
gate to the GD register and also to the B bus assembler for
displaying the GD register in the Register/Storage Display

. CU Clock Stopped
7

1 Gate CE Data

Not IMPL

[N

l_‘to D Bus

A

Enter/Display

Reg | Select

LA202

gy SIS Y s / w17y,
7 This diagram is intended for instruction only. é
% Use machine logics for troubleshooting and scoping. %

4}’////////////////////////////////////////////////////////A

GD

0-7 and P

lamps.
SM955
CEMode oS | setto
ode
SwPulse | D Field
Enter yy Clock Pulse
From [Executel L ‘ to CD 1G31
CE
Panel KK204
SM956 KP101 KK103
¢
RS301
Reg Sel Sw 18
DES502
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STORAGE ALTER AND DISPLAY CIRCUITS

STORAGE ALTER

Load SA, SB, SC, and SD registers in the same manner as a
general purpose register is loaded (PANEL 110).

Load AR with the desired control storage address
(PANEL 105).

Select Enter Storage position of the Enter/Display switch
and operate Execute to force a storage cycle and load the
SA, SB, SC, and SD registers into the desired location.

Not IMPL
Clk Stopped
KK203 Entr

/ This diagram is intended for instruction only.

% Use machine logics for troubleshooting and scoping/

7//////////////////////////////////////////////////////////

(:¢ C CCCCCcccCCcCccccccocc

NN\NN\\N

iz

SEL
Stor
] Write into Storage
Go to Stor  [Storage
Execute Sw A
SM955 KK203
KK203
KK103 Wr Bus Asm

Gate Ext D SA (_(Not) Gate Err Byte O
ate Ext pate Reg y 1 Reg to Wr Bus SEL

(.
f—

D—Bus J l:
P

Stor Reg SA

sSC

Stor Reg SC

Stor Reg SD

RS201

Byte 2

RS103 RL306
Byte 1
SB Reg
D—Bus Stor Reg SB
RS201

Byte 3

RL406

Exit
to
BSM

SW410

SW400

SW400

C C C C C C

STORAGE

c c C C C C CC

ALTER AND DISPLAY CIRCUITS

PANEL 115

STORAGE DISPLAY

Load procedure for setting the storage location in the AR
register is shown on PANEL 105.

Select Display Storage on the Enter/Display switch. This
brings up the Enter/Display Fetch to Storage line. Operate
the Execute switch to bring up the Go To Storage line in
memory and make the data available on the storage read
bus. The control storage bytes are gated by the Set Storage
Read Latches. These are activated by CU Clock JK and KA
pulses, which are active when the clock is stopped. Any of
the four control storage bytes may be displayed by using
the low order Data Entry Switch positions 0, 1, 2, and 3.

Enter
From Execute
CE
Panel
SM956
¢ NotIMPL
) Go to
E Storage
F:‘otfr: Enter/Display A A
CE Fetch to Storage
Panel SWa10
SM955, CU Clock Stopped KK203
J

AR0900
Seq 10f2
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N CU Clock Stopped
) SEL Gate to
SA Reg 0
¢ CE Addr/Data 1
) LoByteBit6 : DCD 2
‘ 3
RS301 RS301
RS301
¢ CE Addr/Data Byte O
} LoByteBit?7 Byte 1
Set Stor : Stor Rd Bus
CuU Clk JK Rd Latches "Rg301 Byte 0BitP Byte 2
CU Clk KA m BSM
Rd Byte 0 ol ey Byte 3
KK205 Reg
:I RL201
- Rd Data Byte O
Storag —
RL201
STORAGE

SEL
Register/Storage Display
Exit Byte O
f— 1o
LampsT
SM950
RS302
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ADDRESS COMPARE

ACR SYNC, STOP, OR RECYCLE

Select ACR to condition the address compare register
(PANEL 16).

Set the Address/Data Entry switches to the address to be
compared. Then operate the Execute switch to gate the
address into the address compare register.- At “(Not) CD
or EF" clock time, the address is gated to the compare
equal circuits. Here the instruction address is compared
to the next address, which is the output of the storage
address bus.

If the ACR switch is in the Sync position at HJ clock time
after an equal compare, provided the CU is not in an access
cycle, a 40-ns pulse will be available at the Address Compare
Sync jack 1 (ACR) and the Address Compare indicator
(ACR) will turn on. (See Note 1.)

If the ACR switch is in the Stop position at FG clock time
after an equal compare, and the CU is not in an access
cycle, the CU Clock Stopped line will become active and the
machine will stop prior to executing the entered instruction
address. The machine must be in a CE mode to be stopped.

If the ACR switch is in the Recycle position, a starting
address can be entered to allow the machine to loop between
two addresses.

At HJ time, after a Compare Equal, the Recycle position
will turn on the Address Compare Force Recycle latch,
which gates the starting address from the Address/Data
Entry switches onto the storage address bus.

SW SYNC, OR STOP

With the switch in the Sync position,the address in the Ad-
dress Entry switches is entered directly into the compare
equal circuits at CD or EF clock time. There, it is compared
against the storage address bus. When a Compare Equal
occurs, a 40-ns pulse will be available at the Address Com-
pare Sync jack 2 (SW) at EF clock time. (See Note 1.)

If the CU is not in an access cycle, the Address Compare
indicator — SW will be active.

In the Stop position, the stop signal from the CE panel is
ANDed with the Address Compare Indicator signal at the
address compare force clock stop block to activate the Con-
trol Unit Clock Stopped line to stop the machine. The
machine cannot be stopped unless the CU is in one of the
three CE modes.

Note 1: As an aid to troubleshooting in the device, sync
pulses can be transmitted through the control interface
cable to the device via the CE Communication Out driver.
See CTL-1 10 for procedure.

ADDRESS COMPARE

PANEL 120

7

Forced
Address Addr Compare
SEL Stor Addr p CE Stop On Addr Compare Force Clk Stop
Busto d Foclock | A|s FL A
Gate CE ] q AR SEL f CU Clk Stopped (KK201) ;
Addr to IAR
¢_(Not) Automatic Read A l - D . KK303
AR -
7" (Not) Machine Reset - KP104 o KK303
Ty Address RL103
KP104 Compare (Not) CDor Compare
— Register Select ACR Set REG ¢ EF Clk | SEL Equal Lo
From | Address Entry ACR Exit
LoB :l j EV ‘ﬁ To Addr Compare ,
o Byte CE [ Sync Jack TTACR] 7
SM955 ane|
RL404 RL406 RL406 SM950
Address (Not) FG Clk A
Compare (Not) CD or F HJ Time SEL Addr
Register Select ACR Set REG EF Clk | SEL f (l}lot) Access Cycle j Comp Latched e Addr
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MICRODIAGNOSTIC ROUTINES SUMMARY

® Some routines or parts of routines may be looped; however, when
they are restarted, they must be started with the first routine of
the group.

® Many routines are divided into several tests, each of which may be
individually looped. Such routines should be broken only between
tests if at all possible.

® Some routines perform extensive checking of parameters entered by the
CE. Since parameters must be entered before the routine is executed,
they need be checked only once. Such a routine may then be divided
into two sections: one to check parameters, and one to perform the
actual test. Only the second section is then required in any scope loop.

® Hardcore routines are automatically executed during IMPL and cannot
be run under control of the diagnostic monitor.

® Microdiagnostic messages are given in the Address/Check/Program
Display lights. Refer to MICRO 25.

MICRODIAGNOSTIC ROUTINE ID

The following is a list, by routine 1D, of the 3830-2 routines. Some
routines are linked to run sequentially and are so indicated.

« C C C C C C C CC

MICRODIAGNOSTIC ROUTINES SUMMARY M I C R 0 1 0

Routine Name Linked Routine Operating El_'ror Code
ID To Description Instructions Dictionary
HARDCORE
HCO00 Loader Setup Test 01 MICRO 60 START 25 Stop Words:
HCO1 CA, CB, and CD Decode Test 02 START 25 MICRO 65
HCO02 Loader Completion Test 03 START 25 Loop Words:
HCO03 ALU Operations Test 04 START 25 MICRO 70
HC04 ALU Operations Test 05 START 25 Check 1's:
HCO05 Register-To-Register Transfer Test 06 START 25 MICRO 150
HCO06 ST Set/Reset, BR and ST Branch Tests 07 START 25
HCO07 Complete Disk Loader 08 START 25
HC08 Storage Scan 09 START 25
HC09 All Register Bit<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>