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PREFACE

MAINTENANCE INFORMATION MANUAL
ORDERING PROCEDURE (IBM Internal)

Individual pages of the 3350 Maintenance Information Manual
can be ordered from the San Jose plant by using the Wiring
Diagram/Logic Page Request (Order No. 120-1679). In the
columns headed “Logic Page” enter the page identifier infor-
mation: sequence number, sheet number, part number, and
EC number. Groups of pages can be ordered by including a
description (section, volume, etc.) and the machine serial
number.

This manual was prepared by the IBM General Products
Division, Technical Publishing, Department G26, San Jose,
California 95193.

© Copyright International Business Machines Corporation 1976

SAFETY

PREFACE/SAFETY I

CE SAFETY PRACTICES

All 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 hazardcus conditions
or around equipment with dangerous voltage. Always
advise your manager if you MUST work alone.

2. 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.

3. 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.

4. 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 mus
be in immediate vicinity. :

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

metal cuff links.

Use only insulated pliers and screwdrivers,

d. 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,

5. 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.

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

6. Follow special safety instructions when performing special-
ized tasks, such as handling cathode ray tubes and extremely
high voltages. These instructions are outlined in CEMs
and the safety portion of the maintenance manuals.

7. Do not use solvents, chemicals, greases, or oils that have
not been approved by IBM.

8. Avoid using tools or test equipment that have not been ap-
proved by IBM,

9. Replace worn or broken tools and test equipment.

10. Lift by standing or pushing up with stronger leg muscles —
this takes strain off back muscles. Do not lift any equip-
ment or parts weighing over 60 pounds.

11. After maintenance, restore all safety devices, such as guards,
shields, signs, and grounding wires,

12. Each Customer Engineer is responsible to be certain that
no action on his part renders products unsafe or exposes
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 tool kit away from walk areas where no
one can trip over it; for example, under desk or table.

o

Qo0 oo

16.

17.

18.

19.

20.

21.

Avoid touching moving mechanical parts when lubricating,
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 rolled 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 - eliminats unsafe acts.

ARTIFICIAL RESPIRATION

General Considerations

1.

Start Immediately — Seconds Count

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

Check Mouth for Obstructions

Remove foreign objects.

After victim is breathing by himself or when help is
available:

a. Loosen clothing.

b. Place victim on his side.

c. Keep victim warm,

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
without help or is certainly dead,,

Rescue Breathing for Adults

1.

Place victim on back; lift neck
and tilt head way back. (Quickly
remove any noticeable food or ’

objects from mouth,) '

. Pinch nose closed; make airtight seal around victim’s

mouth with your mouth; and forcefully breathe into
victim until chest rises (expands).

! ]

. Continue breathing for the victim 12 times per minute
WITHOUT STOPPING.

. If chest does not rise (expand), roll victim onto side
and pound firmly between shoulder blades to remove
blocking material. Also, try lifting jaw higher with
your fingers. Resume rescue breathing.

CA0000 2358630 441300
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DEV-1 CONTENTS DEV-I CONTENTS  DEV-] |

DEVICE INTERFRAME
CABLE

With C2 Module . . . . . . . DEV-190,92, 168
Without C2 Module . . . . . . DEV-1100, 102, 164

BASIC DEV-IMAPs . . . . . DEV-1104-499
TROUBLE NOT FOUND . . . DEV-1990

REFERENCES TO OTHER SECTIONS

Device Interface Description . . OPER 92,93
Data and Control Flow . . . . OPER96, 97
Tag Summary and Description . OPER 98-106
Power Sequencing (without C2) . PWR 6

Power Sequencing (with C2) . . PWR 306
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See DEV-1 100 for 3350 without C2 Module.

. " DEVICE INTERFRAME CABLES (C2 MODULE)

C2 Module

01E
Interframe

/ 27

DEVICE INTERFRAME CABLES (C2 MODULE)

B2 Satellite Module A2 Control Module

o
01E e \
Interframe \\ A2 Board
Connector \

\\

W

\

A1 Board [}

01E

DEV-I 90

A1 Board / Hinge Side
; \ \ { A Row (Pin Side)
\ / Hinge Side \ \ ‘
A Row (Pin Side)
A1U2 A1A2 __‘ l.._ A1B2
A2 Board A1V2 V Row
V Row B (Pin Side)
- (Pin Side) A1U3 A1A3 __l l__. A1B3
A1V3
C2 Control Module Satellite Module ' A2 Control Module
' @ 2] o ‘ '
— Controller —— ——— Drive ————— r Drive 8| r— Controller ——
01E T 5 | .
Line drivers  Connector Connector Connector Interframe Connector Connector Interframe B Connector Connector Connector Line drivers
or receivers n Connector Connector Or receivers
P A2F2
A2v4 A1vV2 A1A2 A1V2-A1A2 A1A2 o farv2 A1V2-A1A2 A1A2 A1V2 A2V4 A2G2
A2V5 A1V3 T A1A3 A1V3-A1A3 A1A3 v A1V3 A1V3-A1A3 A1TA3 -* A1V3 A2V5 A2L2
A2V2 A1U3 A1B3 A1U2-A1B2 A1B3 A1U3 A1U2-A1B2 A1B3 A1U3 A2V2 A2T2
Special cable Special cable
e G G (see DEV-1 92) @ 0 0 (see DEV-1 92) m m Q 0 e
Drive A Drive A Drive A
Line drivers | A1K2 Line drivers | A1K2 Line drivers | A1K2
or receivers | A1H2 or receivers | A1H2 or receivers | A1H2
Drive B Drive B Drive B
Line drivers| A1L2 Line drivers{ A1L2 Line drivers| A1L2
or receivers | A1IN2 or receivers | A1IN2 or receivers | A1IN2
3350 “Co001 2358185 441300 441301 | 441303
Side 2 0f 2 | Part No. 31 Mar 76 1 Jun 76 30 Jul 76
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CCCCCCCCCECEEECECECCCCECECCCCCCCCCCCCCC

DEVICE INTERFACE CABLES DEVICE INTERFACE CABLES DEV-1 92

See DEV-1 102 for 3350 without C2 Modue. @y @) @ 0 Ve 0 (G) 0 o 0o o (M) [N (P ®© & 0O

A2F2 A2V4 A1V2 A1TH2(A1N2) A1A2  Special Cable 01E-A1V2 01E-A1A2 A1A2 A1H2(AIN2) A1V2 Special Cable O01E-A1V2  01E-A1A2 A1A2 A1H2(AIN2) A1V2 A2V4 A2F2

+Device Bus In Bit 0 NPL B10 B02 B02 BOS B02 B02 D02 D02 B02 B02 B0O5 B02 B02 D02 D02 B02 B02 B05 B02 B02 B10
1 BO7 B0O4 B04 D05 B0O4 B0O4 D04 D04 BO4 BO4 D05 B0O4 BO4 D04 D04 B04 B04 D05 B0O4 BO4 BO7
2 G03  BO5 BO5 BO9 BO5 BO5  DO5 D05 BO5 BO5 B09 BO5 BO5  DO5 D05 BO5  BO5 BO9 BO5 BO5  GO3
3 To B09 BO6 BO6 D10 B0O6 B06 D06 D06 B0O6 - BO6 D10 BO6 B06 D06 D06 B06 B06 D10 BO6 BO6 B09
4 Controller G12 B0O8 B0O8 D07 B08 B0O8 D08 D08 BO8 B0O8 D07 B0O8 B08 D08 D08 B0O8 B08 D07 B0O8 B08 G12
5 Jo4a B09 B0O9 D02 B09 B0O9 D09 D09 B0O9 B09 D02 B09 B09 D09 D09 B0O9 B09 D02 B0O9 B0O9 Joa
6 G0s  B10 B10 B02 B10 B10 D10 D10 B10 B10 B0O2 B10 B10 D10 D10 B10  B10 B02 B10 B10  GO5
7 G13 B12 B12 D06 B12 B12 D12 D12 B12 B12 D06 B12 B12 D12 D12 B12 B12 D06 B12 B12 G13
P J13 B13 B13 BO7 B13 B13 D13 D13 B13 B13 BO7 B13 B13 D13 D13 B13  B13 BO7 B13 B13  J13
A2G2 A2V4 A2V2 A1K2(A1L2) A1A2 01E-A1V2 01E-A1A2 A1A2 A1K2(A1L2) A1V2 01E-A1V2  01E-A1A2 A1A2 A1K2(A1L2) A1V2 A2V4 A2G2
+NPL Attn Select Bus Bit 0 uo3 D02 D02 D10 D02 D02 B02 B02 D02 D02 D10 D02 D02 B02 B0O2 D02 D02 D10 D02 D02 uo3
1 Uo4 D03  DO3 DO7 D03 D03  BO3 BO3 D03 D03 D07 D03 D03  BO3 BO3 D03 D03 D07 D03 D03  U04
2 Uo6 D05 DO5 B13 D05 D05  BOS BO5 D05 D05 B13 D05 D05 BO5 BO5 D05 D05 B13 D05 D05  UO6
3 T uo7 D06 D06 D12 D06 D06 B0O6 BO6 D06 D06 D12 D06 D06 B0O6 B06 D06 D06 D12 D06 D06 Uo7
4 C°n trofler S08 D07  DO7 D13 D07 D07  BO7 BO7 D07 D07 D13 D07 D07  BO7 BO7 D07  DO7 D13 D07 D07  S08
5 o u10 D09 D09 D11 D09 D09 B0O9 B09 D09 D09 D11 D09 D09 B09 B0O9 D09 D09 D11 D09 D09 uU10
6 un D10 D10 D06 D10 D10  B10 B10 D10 D10 D06 D10 D10 B10 B10 D10 D10 D06 D10 D10 UMN
7 S12 D11 DN B12 D11 D11 B11 B11 D11 D11 B12 D11 D11 BN B11 D11 DN B12 D11 D11 S12
S S04 D13 D13 B10 D13 D13 B13 B13 D13 D13 B10 D13 D13  B13 B13 D13 D13 B10 D13 D13 S04
A2F2 A2V5 A1V3 A1K2(A1L2) A1A3 01E-A1V3 01E-A1A3 A1A3 A1K2(A1L2) A1V3 01E-A1V3 01E-A1A2 A1A3 A1K2(A1L2) A1V3 A2V5 A2F2
+Device Out Bus Bit 0 NPL P10 B02 B02 MO07 B0O2 B02 D02 D02 B02 B02 MO07 B02 B02 D02 D02 B02 B02 Mo7 B0O2 B02 P10
1 P12 B0o4  BO4 U1 BO4 BO4 D04 D04 BO4 BO4 u11 BO4  BO4 D04 D04 BO4  BO4 u11 BO4 BO4 P12
2 uo2 B0O5 B0O5 S12 B05 BO5 D05 D05 B0O5 B05 u12 BO5 B0O5 D05 D05 B05 B0O5S U12 B0OS BO5 uo2
3 S03 B0O6 B0O6 S11 BO6 B06 D06 D06 B0O6 B0O6 S11 BO6 B0O6 D06 D06 B06 B0O6 S11 B0O6 B06 S03
4 From S12 B0O8 B08 uo4 BO8 B08 D08 D08 BO8 B0O8 uo4 B0O8 B08 D08 D08 B08 B08 uog4 . B0O8 B08 S12
5 Controller U122 B09 B09 S04 B09 B0O9 D09 D09 B0O9 B09 S04 B09 B0O9 D09 D09 B09 BO9 S04 B0O9 B09 U12
6 uos B10  B10 S02 B10 B10 D10 D10 B10 B10 S02 B10 B10 D10 D10 B10  B10 S02 B10 B10  UO5
7 uos B12 B12 M09 212 B12 D12 D12 B12 B12 M09 B12 BI12 D12 D12 B12  B12 M09 B12 B12  U09
P MO7 B13  B13 uo3 B13 B13 D13 D13 B13 B13 uo3 B13 B13 D13 D13 B13  B13 uo3 B13 B13  MO7
A2L2 A2V5 A1V3 A1K2(A1L2) A1A3 01E-A1V3 01E-A1A3 A1A3 A1K2(A1L2) A1V3 01E-A1V3 01E-A1A3 A1A3 A1K2(A1L2) A1V3 A2V5 A2L2
+NPL Tag Bus Bit 0 J10 D02 D02 Jos D02 D02  BO2 B02 D02 D02 Jos D02 D02 BO2 B0O2 D02 D02 Jos D02 D02 J10
1 PO3 D03 D03 G03 D03 D03 B0O3 BO3 D03 D03 GO03 D03 D03 BO3 B0O3 D03 D03 GO03 D03 D03 P03
2 From J12 D05 D05 G05 D05 D05 B0O5 B0OS D05 D05 G05 D05 D05 BO5 B05 D05 D05 G05 D05 D05 U12
P Controller JO4 D06 D06 G04 D06 D06 B06 B06 D06 D06 Go4 D06 D06 B0O6 B0O6 D06 D05 G04 D06 D06 uoa
+Device Tag Gate NPL Jo2 D07 D07 PQ9 D07 D07 BO7 BO7 D07 D07 P09 D07 D07 BO7 BO7 D07 D07 P09 D07 D07 uo2
+Device Sel Hold NPL MQ3 D09 D09 M08 D09 D09 B09 B09 D09 D09 M08 D09 D09 B0O9 B0O9 D09 D09 M08 D09 D09 MO03
Egntro ller A2G2 A2V5 A1V3 A1K2(A1L2) A1A3 01E-A1V3 01E-A1A3 A1A3 A1K2(A1L2) A1V3 01E-A1V3 01E-A1A3 A1A3 A1K2(A1L2) A1V3 A2V5 A2G2
+File Tag Valid NPL _’ S07 D13 D13 BO7 D13 D13 B13 B13 D13 D13 BO7 D13 D13 B13 B13 D13 D13 BO7 D13 D13 S07
A2T2 A2vV2 A1U3 A1H2(A1TN2) A1B3 01E-A1U2 01E-A1B3 A1B3 ATH2(AIN2) A1U3 01E-A1 U2 01E-A1B2 A1B3 A1TH2(A1N2) A1U3 A2V2 A2T2
—PLO Pulse Driver To D06 D03 D03 B0O4 D03 D03 BO3 BO3 D03 D03 B0O4 D03 D03 BO3 B0O3 D03 D03 BO4 D03 D03 D06
+PLO Pulse Driver Controller D05 D02 D02 BO3 D02 D02 B02 B02 D02 D02 BO3 D02 D02 B0O2 B02 D02 D02 BO3 D02 D02 D05
To/From ’
Controller A1J2(A1M2) A1J2(ATIM2) A1J2(A1M2) ‘
+R/W Data D07 B12  B12 D13 B12 B12 D12 D12 B12 B12 D13 B12 B12 D12 D12 B12 B12 D13 B12 B12  DO7
-R/W Data BO5 B13 B13 D12 B13 B13 D13 D13 B13 B13 D12 B13 B13 D13 D13 B13 B13 D12 B13 B13 B0O5
3350 §C00192f ?58; 13 441301 441303
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DEVICE INTERFRAME CABLES

See DE V-1 90 for 3350 with C2 Module.

3350

B2 Satellite Module

01E

Interframe

Connector

m— Y

///127

Satellite Module

B2 Satellite Module

Al

ERo1E

Interframe
Connector

Board
il

Am v

Al uz—j_
A1V2 — l
A1U3 —
A1V3 —

Connector Connector
Terminator
A1A2 A1V2
A1A3 A1V3
A1B3 A1U3
! Drive A E
Line drivers | A1K2
or receivers | A1H2
Drive B
Line drivers| A1L2
or receivers | A1TN2

o
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Special cable
(see DEV-1 102)

0]

o KR

Interframe
Connector

A1V2-A1A2
A1V3-A1A3
A1U2-A1B2

€

01E

pEVICE INTERFRAME caBLEs  DEV-I 100

Control Module

A A Row (Pin Side)
N

A1A2 —
A1A3 —
' Control Module |
I Drive ]  m— Controller —
Connector Connector Connector Line drivers
or receivers
A2F2
A1A2 A1V2 A2v4 A2G2
A1A3 A1V3 A2V5 A2L2
A1B3 A1U3 . A2V2 A2T2
E Drive A = u
Line drivers | A1K2
or receivers | ATH2
Drive B
Line drivers| A1L2
or receivers | AITN2
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DEVICE INTERFACE CABLES ' DEVICE INTERFACE CABLES DEV-1 102
See DEV-1 92 for 3350 with C2 Module. A (6} (C) (D) (E ] (F ) (G (H) o (K]
A1A2 A1TH2(AIN2) A1V2 Special Cable A1V2 A1A2 A1A2 A1H2(AIN2) AlV2 . A2v4 A2F2
+Device Bus In Bit 0 NPL B02 BO5 BO2 B02 D02 D02 BO2 BO2 BOS B02 BO2 B10
1 BO4 D05 BO4 BO4 D04 D04 BO4 BO4 D05 BO4 BO4 807
2 BO5 BO9 BO5 BO5  DO5 D05 BO5 BO5 BO09 BO5 BO5 G03
3 To BO6 D10 BO6 BO6 D06 D06 BO6 BO6 D10 BO6 BO6 BO9
4 Controller  BOB DO7 BOS BOS  DO8 D08 BOS BO8 D07 BO8 BOS G12
5 BO9 D02 809 809  DO9 D09 BO9 BO9 D02 BO9 BO9 Jo4
6 B10 BO2 B10 B10 D10 D10 B10 B10 B02 B10 B10 GO5
7 B12 D06 B12 B12 D12 D12 B12 B12 D06 B12 B12 . G13
P B13 ' BO7 B13 B13 D13 D13 B13 B13 BO7 B13 B13 )13
A1A2 A1K2(A1L2) A1V2 A1V2 A1A2 A1A2 A1K2(A1L2) A1V2 A2va A2G2
+NPL Attn Select Bus Bit 0 D02 D10 D02 D02  BO2 BO2 D02 D02 D10 D02 D02 uo3
1 D03 D07 D03 D03  BO3 BO3 D03 D03 D07 D03 D03 U04
2 D05 B13 D05 D05  BO5 BO5 D05 D05 B13 D05 D05 uo6
3 To D06 D12 D06 D06  BO6 BO6 D06 D06 D12 D06 D06 uo7
4 Controfter D07 D13 D07 D07  BO7 BO7 D07 D07 D13 D07 D07 S08
5 D09 D11 D09 D09  BO9 BO9 D09 D09 D11 D09 D09 u10
6 D10 D06 D10 D10 B10 B10 D10 D10 D06 D10 D10 U1
7 D11 B12 D11 D11 B11 B11 D11 D11 B12 D11 D11 S12
S D13 B10 D13 D13 B13 B13 D13 D13 B10 D13 D13 S04
A1A3 A1K2(A1L2) A1V3 A1V3 A1A3 A1A3 A1K2(A1L2) A1V3 A2V5 A2F2
+Device Out Bus Bit 0 NPL BO2 M07 B02 B02 D02 D02 B02 BO2 M07 B02 B02 P10
1 BO4 un BO4 BO4 D04 D04 BO4 BO4 U1 BO4 BO4 P12
2 BO5 u12 BO5 BO5  DO5 D05 BO5 BO5 u12 BO5 BO5 uo2
3 BO6 S11 BO6 BO6 D06 D06 BO6 BO6 s11 BO6 BO6 S03
4 From BOS uo4 BOS BO8  DO8 D08 BOS BO8 uo4 BOS BO8 s12
5 Controller BO9 S04 BO9 BO9 D09 D09 BO9 BO9 S04 ~ BO9 BO9 u12
6 B10 S02 B10 B10 D10 D10 B10 B10 S02 B10 B10 uo5
7 B12 M09 B12 B12 D12 D12 B12 B12 M09 B12 B12 uo9
P B13 uo3 B13 B13 D13 D13 B13 B13 uo3 B13 B13 M07
A1A3 A1K2(A1L2) A1V3 A1V3 A1A3 A1A3 A1K2(A1L2) A1V3 A2V5 A212
+NPL Tag Bus Bit 0 D02 Jos D02 D02  BO2 BO2 D02 D02 Jos D02 D02 J10
1 D03 GO03 D03 D03  BO3 BO3 D03 D03 G03 D03 D03 P03
2 From D05 GO5 D05 D05  BOS BOS5 D05 D05 GO5 D05 D05 J12
P Controller D06 GO04 D06 D06  BO6 BO6 D06 D06 G0o4 D06 D06 Jo4
+Device Tag Gate NPL D07 PO9 D07 D07  BO7 807 D07 D07 P09 D07 D07 Jo2
+Device Sel Hold NPL D09 M08 D09 D09  BO9 BO9 D09 D09 MO8 D09 D09 M03
Egn" or A1A3 A1K2(A1L2) A1V3 : A1V3 A1A3 A1A3 A1K2(A1L2) A1V3 A2V5 A2G2
+File Tag Valid NPL —H D13 BO7 D13 D13 B13 B13 D13 D13 BO7 D13 D13 507
A1B3 ATH2(AIN2) A1U3 A1U2 A1B2 A1B3 ATH2(A1N2) A1U3 A2V2 A2T2
-PLO Pulse Driver To D03 BO4 D03 D03  BO3 BO3 D03 D03 BO4 D03 D03 D06
+PLO Pulse Driver Controller D02 BO3 D02 D02  BO2 BO2 D02 D02 BO3 D02 D02 D05
To/From
Controller A1J2(ATM2) A1J2(A1M2)
+R/W Data B12 D13 B12 B12 D12 D12 B12 B12 D13 B12 B12 D07
-R/W Data B13 D12 B13 B13 D13 D13 B13 B13 D12 B13 B13 BO5
3350 €C0102 2358343 441300 441301
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NO ADDRESS RETURNED AFTER SELECT NO ADDRESS RETURNED AFTER sSeLEcT ~ DEV-I 104

MICRO MICRO
No Attention Select Bus lines were active after a Select n
was issued to a drive in CE Mode. Check

With the CE Mode switch

in the A or B position,
No address returned check for +24 Vdc at: No address returned.
after selection. A1A5B03 — Drive A

A1V5B03 — Drive B

Yes CE Mode switch

in the Off position

+24 Vdc

Select CE Mode switch for present
desired drive. Yes or
MICFL 20 Check More than one don’t know
MICRO 10 drive failing |
Verify that the following
Microdiagnostic cable connector pins are Check Replace Cards
Run device checkout not bent or pushed in and Check the CE Mode switch. '1? failing drive: A1 d'(?(m L2).
microdiagnostics. Start that the connec.tors are Use PWR 272 to isolate the ermmatolr ;r(\) ast drive
with routine A1. seated properly: problem, Replace Card When replacing (see DEV- 0).
In the controller: Repair or replace as required. - A1K2(A1L2) and/or A2G2, In controller if all drives
A2V2 i P a A1K2(A1L2) Drive  [-———=1 check the addressing [~ = = =] failing:
A2V4 jumpers. See INST 6. A2L2
A2V5 : A2F2
Yes . A2M2
Test fails In the drive: A A2H2(A2J2) } SWFE
A1V2 Trouble A2G2
A1V3 corrected
Error Analysis A1A2 ) PWR 272
N
Exit to MICRO section and ° (A1A3 No
follow instructions for the See Note.) Trouble
first failing Error Code. : corrected
Leave the failing drive in
CE Mode and turn all other Yes
CE Mode switches off.
Push the Attention push-
Yes Trouble No button on all drives taken
MICRO corrected out of CE Mode
Maintenance procedure \/
complete. Check
o MICFL 50
For missing voltages: MICRO 10 Use the Circuit Description
+6 Vdc at A1K2 (A1L2)B11 Microdiagnostic on DEV-I 106 and the
A —4 Vdc at A1K2 (A1L2)B06 ' Analysis Procedure on
Loop test 1 and bypass DEV-1 108 to isolate the
START 500 errors: problem.
1. Load routine A2
Voltages missing 2. Enter 10,01, 01, 00
. Any voltage measuring less P - Mai d 1
Note: For example, if 4 modules are connected to the same than 70% of its rated |~ amtlenance procedure Trouble Yes
controller and modules 3 and 4 fail but modules 1 and 2 do potential is considered complete. Scope corrected
not, the problem is probably in the device interface cab/es' missing. Go to the PWR section to s 10 wsldiv Maintenance procedure
between modules 2 and 3 (see DEV-1 100 or DEV-1 90 with isolate the voltage problem. N T‘:‘;;Z‘; u No complete.
a C2 Module installed). Drive (A1 Board): Slope (—)
—4 Vdc - PWR 255 A2L2J11 .
+6 Vdc - PWR 260 START 500 _MST RAS TP
A l A I
DEV-1 990 START 500
PWR
3350 CC0104 2358344 441300 441303
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NO ADDRESS RETURNED AFTER SELECT

NO ADDRESS RETURNED AFTER SELECT DEV-I 106
]
| Circuit Description A2L2 Conn A1K2 (A1L2)
i s . . BDxxx Conn 9|V3 KKxxx (KLxxx)
‘ The A210 Error Code indicates that ng drive physical address was é‘a\zlgo VAVL : bres
} returned on the Attention Select Bus after selection. A 2331?:081_ — __XXX Q FILE BF190
‘ Select was sent (Tag ‘83°) to a drive in CE Mode, the micro- Device Tag Bits 0—2 NPL 4 ) NPL Tag Bits 0—2 | gc;'\‘/”z 23'\‘/” SELECT
program issued a Sense Physical Address (Tag ‘04” Bus ‘01°), Device Tag Gate NPL oopve BUSSO BUS
‘ and found all Attention Select Bus lines inactive. The add- . 1 NPL Tag Gate A.ttn Sel Response Q
ress of the drive in CE Mode should activate the correspond- Select Hold NPL * Bits 0—7 NPL Attn Sel Bus Bits 0-7 NPL '
ing Attention Select Bus line (drive 0 = Attention Select Bus NPL Select Hold
| Bit O line is active, drive 1 = Attention Select Bus Bit 1 line MST-RAS TP " TNPL Outbus
is active, etc). See Figure 1. ] B't 3 (See Note.)
i . ' Rd Wrt Gate
| To determine drive addresses, see INST 6. DEV-1 164 shows NPL Olitbus
the Attn Sel Bus in detail. Blt
CE (CE Switch | & Selected
. . . A2F2
: Figure 1. Atin Sel Bus Bits Pin Locations o BA110 | ;__J AlB) —
| (See Note.) Select
: Bits +Attn Sel Bus NPL | +NPL Attn Sel Response BUS OUT Gate A(B)
‘ A2G2 A1K2 (A1L2) Device Outbus Bit 3 NPL
0 uo3 D10 Device O ]
1 uo4 DO7 evice Outbus Bit 4 NPL
2 uo6 B13
3 Uo7 D12 Conn
4 508 D13 A1A2
5 u10 D11 9F2G2 QRZMZ WLxxx
6 U1ti D06 o o From next drive
7 S12 B12 POLL AND SWFE interframe
SELECTION Drive L] connector 01E
See OPER 92 for additional theory. Selecting (see Note)
Conn
A1A3
WLxxx
AT
To next drive
interframe connector 01E
(see DEV-1 100).
Note: See DEV-1 100 (DEV-I 90 with C2 Module installed)
1 for details of connectors, interframe cabling, and point-to-
! point pin assignments.
3350 CCO0104 2358344 441300 441303
Seq.20f2 | Part No. 31 Mar76 | 30Jul 76
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NO ADDRESS RETURNED AFTER SELECT

Analysis Procedure

Scope the +Selected A(B) onne for the drive in CE Mode.
Selected A(B) becomes Normal Attn (KK150, KL150). Normal
Attn and the addressing jumpers activate Attn Sel Response.

if +Selected A(B) @)is + level (MST-1), scope the Attn Sel
Bus Bit line. If the Attn Sel Bus Bit line is —level (NPL)
during Tag ‘83’ time, check the following:

The address jumpers on A1K2 (A1L2) card (KK130, KL130)

(see INST 6).
The Attn Sel cables and connectors (see DEV-1 164).

DEV-I1 108

NO ADDRESS RETURNED AFTER SELECT

If +Selected A(B) @)is — level (MST-1), all of the following
conditions must be satisfied at Tag ‘83’ time for a drive to
select: Legend: C—=3 Inactive
+Select Gate A(B) 9 is + level (MST-1). s Active level
+NPL Outbus Bit 4 g is — level (NPL). Tolerance
+NPL Select Hold @ is + level (NPL). Chart
+NPL Outbus Bit 3(&} is + level (NPL). Line Line Name ALD Test Point
—CE Switch is — level (MST-1) (KK140, KL140). No.
+Select Gate is activated by decoding the Tag Bus as 000. 1 _MST RAS TP BD100 A2L2 J11 o
+NPL Tag Bus Bits 0, 1, and 2 are — level (NPL). .
+NPL Tag Gate eis + level (NPL). 2 | +NPL Select Hold KK100 (KL100) A1K2 (A1L2) M08 G
If NPL Outbus Bit 4 is + level (NPL), it prevents the drive . . 0 i
from selecting. ) 3 | +Attn Sel Bus Bit 0—7 NPL BF160 V108 farin tocations.| B One or more bits should be + level (NPL) at Tag ‘83" time.
If —Rd Wrt Gate eis — level (MST-1), it causes bit 4 to Qa :
be active 4 | +NPL Tag Gate KK 100 (KL100) A1K2 (A1L2) PO9 (E ) Tag ‘83
: BN =000 NS SR
+NPL Select Hold is activated by —Drive Selecting (§)- § | +NPL TagBusBit 0 KK100 (KL100) AIK2(A1L2)Jos | @)
|
6 | +NPL TagBusBit 1 KK 100 (KL100) A1K2 (A1L2) GO3 |
B
7 | +NPL TagBusBit 2 KK 100 (KL100) A1K2 (A1L2) GO5 L
-
8 | +Select Gate A(B) kK120 (KL120) | Atk2 a1z P13 |
SR IR
9 | +NPL Outbus Bit 3 KK110 (KL110) A2 (a1 s11 | @
I R
10 | +Selected A(B) KK 140 (KL140) A1K2 (A1L2) G12 o
—
11 | +NPL Outbus Bit 4 KK110 (KL110) A2 a1tz uos | @ Inactive
12 | —RdWrt Gate BD150 A2L2G10 (&) Inactive
13 —Drive Selecting BF120 A2G2 S11 O
, e

CCo0108
Seq. 1 of 2

2358345
Part No.
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MULTIPLE SELECTION ERRORS ; o , . MULTIPLE SELECTION ERRORS  DEV-1 112

| MICRO
: - . . : See Sense Byte 4 for Attn FSI
| When a drlv.e is selected, one and only one unique physical Sel Bus values. The only n
address bit is expected on the Attention Select Bus . bit that should be on is the
! If multiple Attention Select Bus bit li i one that represents the
: ' p elect Bus bit lines are active at the Drive Multiple Selection No physical address of the drive
same time, a Check 1 of 8.0 occurs. The Check 1 of 8 error. More than one 335.?\?;:‘:3"“'9 1 _ selected (see Figure 1). .
activates the Drive Selection error (Bus In bit 2). drive selected or Check 1 ne - Refer to the low-order byte, f—={ Drive Selection error,
of 8 is always on. Exit to isolat.ion procedure. bits 5, 6, and 7 of the failing '
Return here if the problem -channel unit address to de-
o is not resolved. terimine the drive selected. _I_
Yes More No Exit to isolation procedure. B r Either no drive or more 1
than one CE Mode . . ) |
| switch is on MICRO 12 ] Return here if the problem , than one drive was |
: is not resolved. .
Display and Record | DEV-1 162 and Return I -sel—ec_te:i.- e __1
- S - ' Microdiagnostic Error Mes- ————d e
1 fe,ect CE Mode switeh toan By1s2 for ohystcal MICRO 10, MICFL 50 [The foliowing test exercises |
‘ or desired drive. address, See Figure 1, DEV-I 167 and Return Microdiagnostic ‘ | the circuits that cause this |
‘ MICRO 10, MICFL 50 Loop test 1 and bypass tfailure. ____ _ _ _ -
MICRO 10 Microdiagnostic errors: - . m:gge 518
MICFL 20 Y - > | 1. Load routine A2
‘ es installed representing Loop test 1 and bypass 2. Enter 10, 01, 01, 00 Microdiagnostic
Microdiagnostics r the extra physical errors: - -
Scope 1. Load routine A2 Run test 1:
Run device checkout 2 Enter 10, 01, 01, 00 1. Load routine A2
microdiagnostics. Start CE Mode switch on drive . ! 2. Enter 10, 01, 00
with routine A1. ’ | causing the extra physical L l
I address bit in Error Replace Cards - \ :
M { : : Check
essage Byte 2 A2G2 (See Note.) c
Drive A A1K2B05 A2L2 Scope Voltages for stability and
Drive B A1L2B05 A2K2 Sweep 20 ps/div correct level while test is
No ) Tri looping:
Turn CE Mode switch on. rigger . .
The level should shift to Slope () —4 Vdc in drive at:
— level (MST-1). N A2L2J11 A2K2(A1L.2)B06.
i —MST RAS TP —4 Vdc in controller at:
Yes ;Ufr')‘ ‘;"E Mode switch off. Trouble Ch 1 A1K2(A1L2)P09 A2G2B06.
bﬂ:totn e _m;elztznsr:’:j:‘d corrected +NPL Tag Gate 0 46 Vdc in drive at:
Error Analvei —— tton. ° volts/div 0.2 _ ATK2(A1L2)B11.
T Analysis shift to + level (MST-1). probe x10 1015\/ ! + 6 Vdc in controller at:
Exit to MICRO section Replace Cards Ch 2 A2G2* A2G2B11
and follow instructions In Tailing drive: : +Attn Sel Bits 0-7 NPL 0 See PWR 290 for drive and
under the first failing | ATK2(ATL2) (See Note.) Maintenance procedure volts/div 0.2 DEV-1 PWR 90 for controller.
Error Code. ] o complete. probe x10 114 -
::”ci:z;troller if all drives Fi L Mi ) ) *see Figure 1onDEVAL | L L
A2G? (See Note.) Yes switghE|'\<l/o|deh'ft No igure 1. Cl'OdlagI’lOSth 114 for pin locations. r.lf Fault Symptom Code |
A2L2 correeceﬂj e Error Message Byte 2 Chart I is 9120, suspect —Status |
A2K2 Check A Use the Analysis Procedure | Byte Op 04 on A2G2 |
- Display Microdiagnostic and diagrams on DEV-1 114 (,BH 10) is failing. This |
MICRO 1. Short in CE Mode START 500 Error Message Byte 2 con- to isolate the problem. | line gates the Attn Sel Bus |
switch or cable in Y1 taining the physical address to storage control. !
Trouble connector. of the drive selected. The !t Fauit Symptom Code |
corrected 2. Cablein A1A5. bit representing the phy- | is 1003, suspect +Device |
See ALD page KK180 sical address for the drive Trouble | Teg Gate NPL on A2L2
(KL180) to isolate the in CE Mode should be the corrected I (BD230) is failing. Con- |
problem. only bit active. troller Addressed and ]
Drive Attention Selected Tag Gate activate 1
Selected | Select Bus ] | gevice Tag Gate NPL. See )
- | CTL-1 300 and 302 f
0 1000 0000 Maintenance procedure L{se the descriptions and | descripti on?n or |
Maintenance procedure 1 0100 0000 DEV-1 990 complete. diagrams on DEV-1 106 L |
complete. 2 0010 0000 and 114 to monitor the —_———————— ]
3 0001 0000 . failing circuits. r
Note: When replacing A1K2(A1L2) and/or A2G2, check the ' g gggg g)?gg
addressing jumpers. See INST 6. ' 6 0000 0010 START 50O DEV-I 106
7 0000 0001 DEV-1 114 .
START 500
3350 CC0108 2358345 441300 441301 441303
Seq.2 of 2 | Part No. 31Mar76 | 1June76 | 30Jul 76
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MULTIPLE SELECTION ERRORS muLTipLE SELECTION ERRORs  DEV-1 114
Circuit Description A2L2 c c Conn Conn 'g‘gg(z)
. BD230 onn onn
The A212 Error Code indicates that multiple Attention Select A2V5 D07 A1V3D07 A1K2 (A1L2) A1V2 A2V4
Bus Bit li tive or the Check 1of 8 ircuit i TAG BUS BU300 WLxxx KKxxx (KLxxx) WLxxx  BU300 SELECT BUS
fuls it lines are active or the Check 1o 0c1rcu1 is CONTROLS EITE NPL Attn Sel A.tm Sel Bus
ailing. Device Tag Gate NPL ( NPL Tag Gate ™| Resp Drive Bits 0-7 NPL & fllhtefc;
Analvsis Proced —k Select ° ;
halysis Frocedure MST RAS TP . CE Switch On Gate A(B)
Microdiagnostic Error Message Byte 2 indicates the drive(s) | ! (See Note.) Ll Selected (See Note.)
selected. Determine the Attention Select Bus Bit line that is A(B) .,
active (drive in CE Mode) for this test and place the scope ’
probe on one of the active error lines and continue scoping.
+Attn Sel Bus Bits 0-7 NPL @) line is active because of the
error caused by:
® Miswired address jumpers on A1K2(A1L2) card KK130
(KL130). See INST 6. .
) C Figure 1. Attn Sel Bus
® —Normal Attn is — level (MST-1) KK130(KL130), but onn Bits Pin Locations
should be + level (MST-1). A1A3
. WL xxx +Attn Sel Bus
—Normal Attn KK130(KL130) is active when +Selected A(B) To next drive -
@is active (MST-1). : A2G2 interframe connector 01E Bits | NPL A2G2 Q
BFxxx (see Note) 0 uo3
+Selected A(B) is active (MST-1) when: POLL AND Conn 1 uo4
SELECTION 9 A1A2 2 uo6
+Select Gate A(B) G is + level (MST-1). Selected Tag Gate WL xxx 3 uo7
CE Switch (@) is active KK140(KL140). ‘ 4 08
[9 From next drive 5 u10
+Select Gate A(B) is active when the decode of the Tag Bus is Controller Addressed v interframe connector 01E 6 Ut
zeros and the NPL Tag Gate@ is active. If the Tag Gate is (see Note) 7 S12
active for too long a time, both drives of the module under
test select.
iy DEV-I 164 shows the Attention Select Legend: 3 Inactive
See OPER 92 for additional theory. Bus in detail. To determine drive address s Active level
see INST 6. Tolerance
Chart
Line Line Name ALD Test Point
No.
1 |-MST RAS TP BD100 A2L2J11
- .
2 |+NPL Tag Gate KK100 (KL 100) A1K2 (A1L2) P09 Tag ‘83’
i - SR SEREmE——
3 | +Select Gate A(B) KK120 (KL120) A1K2 (A1L2) P13

Note: See DEV-/ 100 (DEV-1 90 with C2 Module installed)
for details of connectors, interframe cabling, and point-to- 4 [+Selected A(B) KK160 (KL160) A1K2 (A1L2) G12
point pin assignments.

One bit should be

@000 6000

5 |+Attn Sel Bus Bits 0-7 NPL BF160 See Figure 1. ! active at this time. !
1 A212 Error Code if |
6 |[+Check 1 of 8 BF200 A2G2 S13 : not off at this time. |
7 |+CE Switch KK140 (KL140)
- - .-~/
3350 CCo114 2358346 441300 441303 441310
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NO TAG VALID ' notacvarn  DEV-I 116

R MICRO FSI DEV-1430
The drive forces NPL Tag Valid to the controller even if sl

Device Interface checks exist. o ﬂ

Co Tag Valid after Tag) @os Tag Valid after Tag) Gevice Interface error) C Missing Tag Valid. )
‘89'. ‘83",
] MICFL 50 [
MICRO 10
—_— e — —_— — —_—— -
Check Microdiagnostic :guspect that +NPL Tag Bus; r—SUSpeCt that +NPL Tag
Bit 2 line is failing. _I l_\/alid line is failing.
Verify that the following Loop test 1 and bypass | I —_——— —_——— —_——
cable connector pins are errors: T
not bent or pushed in and 1. Load routine A2 - — ==
zzaatef:iher?r::lec'wrs e 2. Enter 10, 01, 01, 00 I—‘l'he following test exercises
properly: | the circuits that cause this |
in the controller: failure.
A2V5 L —_ I |
In the drive: ) Scope
A1V3 Sweep 10 us/div MICFL 50
A1A3 Trigger MICRO 10
Siope (—) . R .
See DEV-1 100 (DEV-1 90 A2L2 J11 Microdiagnostic
m:’;:bﬁﬁg”;‘;f;',: installed) —MST RAS TP e DEVAA 118 Loop test 1:
. Ch 1 A1K2 (A1L2) P09 ) 1. Load routine A2
+NPL Tag Gate *e 2. Enter 10,01, 00
volts/div 0.2
probe x10
Yes Trouble
corrected Check
Use the Analysis Procedure Voltages for stability and
on DEV-1 118 and the Ch 2 correct level while test is
probe to isolate the looping:
problem, . .
—4 Vdc in drive at:
Replace Cards A1K2(A1L2)B06
A1K2 (A1L2) . When replacing ) _ . .
A1E2 (A1R2) } Drive i A1K2 (A1L2) and/or A2G2, Agvadg - controller at:
A2L2 = = 7] check the addressing jumpers.
A2G2 Controlier See INST 6. +6 Vdc in drive at:
A2K2 A1K2(A1L2)B11
+6 Vdc in controller at:
A2L2 B11
See PWR 290 for drive and
Trouble No PWR 90 for controller.
corrected l
/ Use the description and
diagrams on DEV-1 118
Yes Trouble to monitor the failing
corrected circuits.
Maintenance procedure
complete.
A:
START 500 DEV-1990
3350 CCO114 2358346 441300 441303 441310
Seq. 2 of 2 | Part No. 31 Mar76 | 30Jul 76 27 Jun 80 )
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el

is active. Selected A(B) °,

+File Tag Valid NPL is active when +NPL Tag Valid G in the MST RAS TP , _____r% )

. . . ?
drive is active.

NO TAG VALID notacvaup DEV-I 118
Circuit Description A2L2 :
BD230 A1K2 (A1L2) o v
Sense Interface (Tag ‘89”) or a Select (Tag ‘83°) did not return Conn Con;n/n K Koo (KLxos) A1V3D13 A2V5D13
a +NPL Tag Valid @@ to the controller. Tag Resp @8 in the TAG BUS Az\z/go @I}_ 3 Whxxx BU300
controller is developed from +NPL Tag Valid CONTROLS By X NPL Tag Bus Q FILE ﬁ
’ Device Tag Bus Bits 0—2,P NPL /7~ Bits 0—2,P NPL Tag Valid A)CD
- i NP
Analysis Procedure Device Tag Gate L ) L Tag Gate &
. . . . Sense
+Tag Resp 018 active (MST-1) when +File Tag Valid NPL e ‘ (See Note.) @ Interface A(B) , (See Note.)

DURING TAG ‘89’ TIME

+NPL Tag Valid is active when:
A2G2 A2K2 Conn

+Sense Interface A(B) (@)is + level (MST-1). A2G2 oo ATA3
+ i -
Selected A(B)Q is + level (MST-1). —— SV B0 WLxxx .
+Sense Interface is active (MST-1) when: Q SELECTION Q Tc: nixt drive
+NPL Tag Gate is + level (NPL). File Tag Valid NPL Tag Resp Dlyd Tag Response |, 311 eEr(;::ﬁg?er;nector
+NPL Tag Bus Bit 0 (§)is — level (NPL). 1 L 2‘;2”3
+NPL Tag Bus Bit 1 is — level (NPL). WLxxx
+NPL Tag Bus Bit 2 is + level (NPL). F dri
+NPL Tag Bus Bit P is — level (NPL). i nt((;?;rgz;(: cc:'r:,:ector
: : : : 01E (see Note)
DURING TAG 83 TIME Figure 1. NPL Tag Bus Bits Pin Locations
+NPL Tag Valid is active when: gits | TNPL Tag B;s
+Selected A(B) is + level (MST-1). ATK2 (A1L2)
+NPL Tag Bus Bit 0, 1,2 is — level (NPL). 0 JO5 : .
+NPL Tag Bus Bit P is + level (NPL). 1 Go3 Legend: C— Inactive
+Selected A(B) (§) is active when NPL Select Hold is active. g ggi mmmm Active level
Tolerance
See OPER 92 for additional theory.
Chart
Line Line Name ALD Test Point
No.
1 | —MST RAS TP BD100 A2L2 J11 0
2 | +Selected A(B) KK140 (KL140) A1K2 (A1L2) G12 0
3 | +NPL Tag Gate KK 100 (KL100) A1K2 (A1L2) P09 G Tag ‘89’ Tag ‘83"
NN = |
4 | +NPL Tag Bus Bits 0—2,P KK 100 (KL 100) See Figure 1. Q Bit 2 shown active.
I
5 | +Sense Interface A(B) KK 140 (KL140) A1K2 (A1L2) JO9 @
]
A215 Error Code A211 Error Code
6 | +NPL Tag Valid KK 140 (KL140) A1K2 (A1L2) BO7 (F ] ifno Tag Valid. ~_if no Tag Valid.
Note: See DEV-/ 100 (DEV-I 90 with C2 Module installed) 7 | +File Tag Valid NPL BF160 A2G2 S07 e :
for details of connectors, interframe cabling, and point-to-
point pin assignments. 8 | +Tag Resp BE150 A2K2 B02 (C ]
22— @ 200000
3350 CCo0118 2358347 441300 441303
Seq.10f2 | Part No. 31Mar76 | 30Jul 76
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TAG BUS PARITY CHECK

A drive is selected and no +NPL Tag Valid

e returned

to the controller because of a Tag Bus Parity error.

MICRO

‘ Tag Bus P.arity Check)

Check

Verify that the following
cable connector pins are
not bent or pushed in and
‘that the connectors are
seated properly:

in the controller:
A2V5D06

In the drive:
A1V3D06, A1A3D06

Yes Trouble

corrected

Replace Cards

A1K2(A1L2) Drive
A2L2 Controller

No

Trouble

When replacing

__| A1K2 (A1L2), check
the addressing jumpers.

See INST 6.

corrected

MICFL 50
MICRO 10

Microdiagnostic

Loop test 1 and bypass
errors:

1. Load routine A2

2. Enter 10,01,01,00

Scope

Sweep

Trigger
Slope (—)
A2L2J11
—MST RAS TP

Ch1 A1K2(A1L2) P09
+NPL Tag Gate
volts/div 0.2
probe x10

10 ps/div

DEV-l1 122

(A
o

Use the Analysis Procedure
on DEV-I 122 and the Ch 2
probe to isolate the
problem.

Trouble

Maintenance procedure
complete.

A
START 500
3350 CC0118 2358347 441300 441303
Seq. 2of 2 | Part No. 31 Mar 76 | 30Jul 76
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TAG BUS PARITY CHECK TAG BUS PARITY cHECK ~ DEV-I 122
Circuit Description A2L2 A1K2 (A1L2)
KK KLxxx)
A Tag Bus Parity Error@has occurred during a Tag ‘83’ BDxxx Conn Conn ¢ (KL
A2V5 A1V3 G
which prevents +NPL Tag Valid efrom becoming active. TAG BUS BU200 WLxxx
CONTROLS

Device Tag Bus Bits 0—2, P NPL ( NPL Tag Bus Bits 0—2, P NPL Tag Vablid,

~
ETag Bus Parity Error,
P4

Analysis Procedure

The —Tag Bus Parity Error line, KK120 (KL120), should be ' /9 MST RAS TP k NPL Tag Gate @
. : . , 0 i 4 —
inactive during Tag ‘89’ and Tag ‘83’ time. If not, scope the . ) (See Note.) 7 ﬁ
Tag Bus bits beginning at bits 0 through 2, and P, as shown Tag Gate Valid .
in Figure 1. : ’
DURING TAG ‘89’ TIME
Tag Bus Bits 0, 1, and P are — level (NPL).
Tag Bus Bit 2 is + level (NPL). Conn
A1A3
DURING TAG ‘83’ TIME WLxxx
Tag Bus Bits 0, 1, and 2 are — level (NPL). To next drive
Tag Bus Bit P is + level (NPL). — interframe connector
Figure 1. Tag Bus Bits Pin Locations 01E (see Note)
See OPER 90 for additional theory.
Device Tags
Bus NPL NPL Tag Bus
A2L2 A1K2 (A1L2)
Bits | BD220 KK100 (KL100)
0 J10 Jos
1 PO3 GO03
2 J12 GO05
P Jo4 Go4
Legend: C— Inactive
smmm Active level
Tolerance
Note: See DEV-/ 100 (DEV-I 90 with C2 Module installed) re
for details of connectors, interframe cabling, and point-to- a i
point pin assignments 9. point-to Line Line Name ALD Test Point Sense for  Sense for Tag Bus Parity
g No. Tag Valid.  (A217 Error Code if on).
T ]
1 |-MST RAS TP BD100 A2L2 J11 (A ! !
2 |+NPL Tag Gate KK100 (KL100) A1K2 (A1L2) P09 (B Tag ‘89’ Tag ‘83’ Tag ‘89’
3 | —Tag Bus Parity Error KK120 (KL120) A1K2 (A1L2) P05 Q
4 | _Tag Gate Valid KK190 (KL190) G
= - W .
5 |+NPL Tag Valid KK140 (KL 140) A1K2 (A1L2) BO7 0

3350 CC0122 2358348 441300 441303
Seq.10f2 | Part No. 31Mar76 | 30Jul 76
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BUS OUT PARITY CHECK

A drive is selected and no +NPL Tag Valid e was returned
to the controller because of a Bus Out Parity error.

MICRO

Gus Out Parity Check.)

Check

Verify that the following
cable connector pins are
not bent or pushed in and
that the connectors are
seated properly:

In the controller:

MICFL 50
MICRO 10

Microdiagnostic

Loop test 1 and bypass
errors:

1. Load routine A2

2. Enter 10,01,01,00

o
e

3350 CCo122

Seq. 2 of 2

2358348
Part No.

441303
30Jul 76

441300
31 Mar 76
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A2V5
In the drive: Scope
A1V3
A1A3 Sweep 10 us/div
Trigger
Slope (—)
A2L2J11
—MST RAS TP
Yes Trouble Ch 1 A1K2(A1L2)P07
corrected +Bus Out Parity
Good
volts/div 0.2
probe x10
Replace Cards
In failing drive: Use the Analysi
- ysis Procedure
A1K2(A1L2) When replacing on DEV-1 126 and the Ch 2
In the controller if all | — | ATK2(A1L2) and/or A2G2, probe to isolate the problem.
drives failing: check the addressing jumpers.
A2G2
A2L2
Yes Trouble No
corrected
Yes Able
corrected
Maintenance procedure
complete.
A
START 500 DEV-1 990
m ‘ /,\ P “‘m\ P o \ N /"‘\ ) /}/\ ( [) N /,.!\ L/ "’w\ //\%\ /w} Yq
" U s ¥ Y » LY . N N U S R

DEV-1 126

';\ LV

BUS OUT PARITY CHECK

BUS OUT PARITY CHECK

A Ay A Y

DEV-I 124

DEV-I 124
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BUS OUT PARITY CHECK Bus ouT PARITY cHEck  DEV-1 126
Circuit Description A2G2 A2F2 Conn Conn A1K2 (A1L2)
A Bus Out Parity error has occurred preventing +NPL Tag BF xxx BAxxx AOV5 Ac1”2/3 KKxxx (KLxxx)
valid @). POLL AND BUS OUT BU200  WLxxx PLE
SELECTION Device Outbus Bits ,
Bus Out Bits 0—7, P 0—7, P NPL ( NPL Outbus Bits 0—-7, P Bus Out Parity Good,
Analysis Procedure L | B )
The +Bus Out Parity Good F) line of KK120 (KL120) should _ Enable Functions Q NPL Tag Valid ,
be + level (MST-1) during Tag ‘83’ time. If not, scope the (See Note.) J / 4
NPL Outbus bits in Figure 2 O [ Tag Gate Valid
3
At Tag ‘83’ time, the Bus Out bit pattern is dependent on the
controller address. See Figure 1 to determine the bit pattern.
Controller address may be determined by checking the address 93:-2)(
jumpers on A2G?2 (see INST 6). :
OP CTRLS
Invert Bus Out Par Bit@should be inactive. &nvert Bus Out Par Bit Conn
. A1A3
Figure 1. Controller Address Bits 9 ST RAS TP Wixxx
N - 5 To next drive
Controller Bus Out Active Bits 2 interframe connector
Address at Tag ‘83’ time 01E (see Note)
(1) g 3p Figure 2. Bus Out Bits Pin Locations
2 1,3,P —Bus Out | TNPL Outbusel +Device Outbus
3 1,2,3 Bits | A2G2 A1K2 (A1L2) A2F2
4 0,3,P BF130 KK100 (KL100) | BA110
5 0,23 0 P02 MO07 P10
6 0,13 1 J13 u1 P12
7 0,1,23P 2 M02 u12 uo2
3 P05 S11 S03
4 PO4 uo4 S12
See OPER 90 for additional theory. 5 P06 S04 U12
6 P11 S02 uos5 ; :
L d: 3 Inact
7 M10 M09 uo9 egen na‘f ve
P M11 uo3 MO7 smmm Active level
Tolerance
Chart . .
Line Line Name ALD Test Point Bus Ou;lz’z:gtgf Goog r;'ussmg here
No. causes rror Code.
T T
1 ~MST RAS TP BD100 A2L2 J11 e : |
H 1
2 | +Bus Out Parity Good KK190 (KL190) A1K2 (A1L2) PO7 (£ ] ' !
i 1
3 | —Tag Gate Valid KK 190 (KL 190) (G ! '
& ]
4 | +Enable Functions KK150 (KL 150) Atk2 (A1L2) G10 |
S S
Note: See DEV-/ 100 (DEV-I 90 with C2 Module installed) 5 | +NPL Tag Valid KK 140 (KL140) A1K2 BO7 (F ] Tag ‘89’ Tag ‘83’
for details of connectors, interframe cabling, and point-to- ——
point pin assignments. 6 —Invert Bus Out Par Bit BD170 A2L2 JO6 0 Inactive
CC0126 2358349 441300 441303
3350 Seq. 1 of 1 | Part No. 31Mar 76 | 30Jul76
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BUS OUT PARITY ERROR : pus out pariTY ERROR ~ DEV-1 130
Circuit Description MICRO DEV-1 160 MICRO MICRO
The microdiagnostic issues Tag ‘09° Bus 22’ to invert the Bus ﬂ
Out Parity Bit, which causes a Bus Out Parity Check (Bus Out
Parity Good 0 is inactive). Bus Out Parity Check is gated to Check
the NPL Inbus Bit 1 as Interface Status Bit 1 at Tag ‘84’ Failed to force interface Verify that the followi Failed to force a Bus Out Bit 6 fails to reset Bit 1 fails to reset
time and as Interface Status Bit 6 Tag ‘89’ ti Tag ‘89’ error {on Bus Out Bit 1) e ooming ' Parity error, bit 6 . ’
ace status Bi at Tag time. Tag ‘89 with Bus Out Parity error. cable connector pins are : :
also resets the Bus Out Parity Check. Tag ‘84 is issued again to not bent or pushed in and | | l
. . P that th t
check that Interface Status Bit 1 is off and Tag ‘89’ is issued | se:ted :r?;e':,e;: orsare Replace Cards Replace Cards Replace Card
to check that Interface Status Bit 6 is off. rive: When replacing A1K2(A1L2), ) 1K2(A1L2) ) - When replacing A1K2(A1L2),
In the drive: A1K2(A1L2) D A Drive e
A1V3 check the addressing jumpers. [~ — =1 A1H2(A1N?2) rive A1THZ(ATN2) - — | check the addressing jumpers. p == A1K2(A1L2)
A1A3 See INST 6. A2F2 Controller A2F2 Controller See INST 6.
In the controller: '
A2V5
Trouble
Trouble corrected
corrected
Trouble
corrected
Replace Cards Trouble
In the failing drive: corrected
Replace Cards (See Note.)
- A1G2(A1P2)
1K2(A1L2) D
When replacing A1K2(A1L2) 22L2( ) Drive A1J4(A1M4)
and/or A2G2, check the - — | A2G2 A1F2(A1Q2)
addressing jumpers. See INST 6. A2E2 Controller A1E2(A1R2) Check
A2K2 1 Verify that the following
Scope cable connector pins are
Note: (See DEV-1 184.) Each bit on the Device Bus In is Trouble Sweep 20 ps/div “:‘ b‘;"‘ or pushed in and
affected by six different cards in each drive. Trouble corrected Tfigsgle’ o i Zr?;e?f; tors are
ope (— :
) ) corrected MICEL 50 A2L2J06 In the drive:
Drive A Drive B MICR16510 ~Invert Bus Out Parity o A1V3B04, A1V3B06
MICEL 50 Bit A1A3B04, A1A3B06
Microdi ti Ch 1 A2G2J11
P pis MICRO 10 gcaener (@ Loeva| e comoter
AlF2 DOT OR A1Q2 DOT OR Microdiagnostic er‘:g':sfe“ and bypass volts/div 0.2 133 .
y . robe x10
j ;fj atA1H2 : ;';,24 atAiIN2 Loop test 2 and bypass 1. Load routine A2 ch g A1K2(A1L2)P04
errors: . 2. Enter 10, 02, 01, 00 +Interface Status Bit 6 o
AlK2 AlL2 1. Load routine A2 ‘ I volts/div 0.2
2. Enter 10, 02, 01, 00 probe x10 Trouble
Any one of these cards can cause a bit to remain active or ] | _corrected
ina;tive. ;f the erofr /remains after replacing or swapping Scope Use the Gircuit Description Uset ;he Circuithe:cription
cards, perform the following: - on thi e and the on this page and the
p g Sweep 20 us/div Ar:\al Izi:’igrozedure and Analysis Procedure and
1. ALWAYS ACTIVE BIT — Scope the failing line. Trigsgler ) diagrzms on DEV-1132 diagrams on DEV-1 132 and
a. If the bit line is at a + level (MST-1), remove the A;E; Jo_G and 133 to isolate the 133 to isolate the problem.
cards one at a time until the line drops to — level —Invert Bus Out Parity problem.
(MST-1). If all cards are removed and the bit line ) Bit Maintenance procedure
is still active, look for tight wire wraps, bent pins, o 1TA;§GG2a‘:1e1NPL Trouble Yes cTo:?:gfd N
etc. Q volts/div 0.2 corrected
b. If the bit line is still at a — level (MST-1), return to DEV-1133 Ch grztﬁa(mxljzo) Mo3 Maintenance procedure
the flowchart. Q +Interface Status Bit 1 No complete.
voits/div 0.2
2. ALWAYS INACTIVE BIT — Return to the flowchart. probe x10 . 1A (Aj
DEV-1 990 START 500 DEV-1 990 START 500
3350 CCo130 2358350 441300 441303
Seq. 10f 2 | Part No. 31Mar76 | 30Jul 76

© Copyright IBM Corporation 1976 BUS OUT PARITY ERROR DEV-I 1 30



BUS OUT PARITY ERROR

Analysis Procedure (A224 Error Code)

The microdiagnostic forces an Interface Check (NPL Inbus
Bit I)Qby inverting the Bus Out Parity Bit. NPL Inbus
Bit 1 was not on when checked with a Read Status
command (Tag ‘84°). '

+Interface Status Bit 1 0 is set when:

—Gate Machine Status is active (KK140, KL140).
+Bus Qut Parity Good is inactive.
+Set Read*Write is inactive.

+Bus Qut Parity Good is inactive because —Invert Bus Out
Parity Bit e is active.

NPL Tag Bus Bit 1@ inactive (Figure 2) causes a decode
error (Tag ‘88 decodes as Tag ‘89”) allowing the Interface
Check to reset before the Sense Interface command is issued.

Analysis Procedure (A225 Error Code)

The microdiagnostic forces a Bus OQut Parity Check (NPL Inbus

Bit 6&). NPL Inbus Bit 6 was not on when checked with a
Sense Interface command (Tag ‘89°).

+NPL Inbus 6 is activated when +Interface Status Bit 6 Gis
active.

Analysis Procedure (A226 Error Code)

The microdiagnostic indicates a failure to reset the Interface
Status Bit 1 latch (KK190, KL190) after a Sense Interface
command (Tag ‘89°).

Analysis Procedure (A227 Error Code)

The microdiagnostic indicates that the Bus Out Parity Check
latch is still on after a Sense Interface command (Tag ‘89’).

Tag ‘89 resets the Bus Qut Parity Check latch after gating
Interface Status Bit6 oto the NPL Inbus Bit 60.

Suspect at the first Tag ‘89’ time:
® Tag Bus Parity latch does not reset.

A2L2
BDxxx

TAG BUS
CONTROLS

Invert Bus Out
Parity Bit

A2G2
BFxxx

POLL AND
SELECTION

Bus Out Bit 1 and 3

e

Tag Gate NPL

Device Tag Bus Bit 1 NPL

BUS OUT PARITY ERROR ~ DEV-[ 132
A2F2 Conn Conn
BAxxx A2V5 A1V3
OUTBUS Dpvice Outbus BUxxx WLxxx
Bits ( NPL Outbus Bits 0—7, P
] NPL TagBus Bit 1
7 C
onn
(See‘Note.) A1A3
WLxxx
To next drive

| interframe connector
01E (see Note)

NPL Outbus Bits

A1K2 (A1L2)

KKxxx (KLxxx)

FILE

NPL Tag Bus Bit 1

Sense Status 0

ATH2 (ATN2)
KHxxx (KNxxx)

DOT OR

Figure 1. NPL Outbus Bit 5 Pin Locations

Interface Status Bit 6

Sense Status 4

Interface Status Bit 1

Bus Out Parity Good

v

Set Read«Write

L%W%%’%

L

A1TH2 (A1IN2)
KHxxx (KNxxx)

ﬁNPL Inbus Bit 6,
7

DOT OR

p NPL Inbus Bit 1 ¢

® Device OQutbus Parity is bad, all NPL Outbus bits should . +NPL Outbus
be off (‘00°), and the P bit on. See Figure 1 for scope gits | TDevice Outbus| 115 (A1L2)
points. Scope at (§. A2F2BAN0 1\ 100 (KL100)
® Sense Status 4 @ or Sense Status 0 e is active causing 0 P10 MO7
NPL Inbus Bit 6 G to be active. 1 P12 Ut
2 Uo2 u12 Figure 2. NPL Tag Bus Bit 1 Pin Locations
- 3 S03 s1 —Device Tag +NPL T
See OPER 90 for additional theory. 4 S12 uo4 Bit Bus NPL Conn | Conn o ag Q
5 U12 S04 NPL A2L2 A2V5 | A1V3
6 uo5 S02 BD220 A1K2 (A1L2)
Note: See DEV-I 100 (DEV-I 90 with C2 Module installed) Uo9 M09 KK100 (KL100)
for details of connectors, interframe cabling, and point-to- 7 0 ] P03 D03 D03 GO3
point pin assignments. P Mo7 uo3
3350 CC0130 2358350 441300 441303
Seq. 2 of 2 | Part No. 31 Mar 76 30 Jul 76
© Copyright IBM Corporation 1976
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BUS OUT PARITY ERROR BUS OUT PARITY ERROR DEV-] 133

Legend: C—3J Inactive
mmmmm Active level
Tolerance

‘I..::‘na;t Line Name ALD Test Point Invert 4
No. Parity bit p a (3] g

1| —Invert Bus Out Parity Bit BD170 A2L2 J06 (A f : E E |

2 | +Tag Gate NPL BF130 A2G2 J11 (B Tﬂaﬂg' 'Tgag Tﬁ? :Tﬁbag' :Tﬁ?' I;ag?'

3 | +Interface Status Bit 1 KK 190 (KL190) A1K2 (A1L2) MO3 (H] E ié i

4 |+Bus Out Parity Good KK120 (KL120) A1K2 (A1L2) PO7 o E |

—

5 |+Set Read*Write KK170 (KL170) A1K2 (A1L2) U13 (K} ':nact?ve

6 | +Interface Status Bit 6 KK190 (KL190) A1K2 (A1L2) PO4 o u

7 | —Sense Status 4 KK170 (KL170) A1K2 (A1L2) S08 @ Inactive

8 | —Sense Status 0 KH110 (KN110) A1H2 (A1N2) JO3 (E ) Inactive

n Interface Status Bit 1 must be on at Tag ‘84’ time or an A224 Error Code occurs.

Resets Interface Status Bits 1 and 6 and sets Interface Status Bit 6 on.
Interface Status Bit 6 must be on at Tag ‘89’ time or an A225 Error Code occurs.

Interface Status Bit 1 must be off at Tag ‘84’ time or an A226 Error Code occurs.
3 interface Status Bit 6 must be off at Tag ‘89" time or an A227 Error Code occurs.

3350 CC0133 2358351 441300 441303
Side 1 of 2 | Part No. 31 March 76| 30 Jul 76
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BUS IN PARITY

DEV-I 160

MICRO

Device Bus In bit 1
does not reset.

I |

Device Bus In bit 1
not active.

| - C

Check Replace Cards
Any voltage measuring less ;ﬁ ;/;c at: In failing drive: When replacing A1TK2(A1L2),
than 70% of its rated | A1l H2((§11 ﬁg))g:: ﬁ: Eg((::(lig; [~ — = check the addressing jumpers.
potential is considered \\ ATH2(AIN2 See INST 6.
missing. ~
No Voltages
correct
PWR 290 Replace Cards
In failing drive:
A1K2(A1L2)
ATH2(ATN2}
- A1F2(A1Q2)
Z‘::;%:?;g;i&?:i:‘/:] L2) | in controller if all drives Scope
addressing jumpers. See :rzeszallan: Sweep 20 us/div
INST 6. A2G?2 Trigger
Slope (—)
A2L.2J11
. . . —MST RAS TP
Note: (See DEV-/ 184.) Each bit on the Device Bus In is Ch 1 A2G2J11
affected by six different cards in each drive. +Tag Gate NPL ‘ o
Yes Trouble volts/div 0.2
corrected probe x10 DEV-1 136
Ch 2 A1K2(A1L2)M03 -
Drive A Drive B Interface Status Bit 1 o
volts/div 0.2
ATE2 A1R2 PP probe  x10
eplace Cards
AlF2 A1Q2
A1G2 DOT OR A1P2 DOT OR In failing drive:
atAl1H2 atA1IN2 (See Note.) Use the Analysis Procedure
AlJ4 A1M4 A1G2(A1P2) and diagrams on DEV-I
A1K2 ATL2 A1J4(A1M4) 136 to isolate the problem.
A1E2(A1R2)
Any one of these cards can cause a bit to remain active
or inactive. If the error remains after replacing or Troubl
H ey Yes rouble
swapping cards, perform the following: L ;::g:d corrected
1. ALWAYS ACTIVE BIT — Scope the failing line.
a. If the bit line is at a + level (MST-1), remove MICFL 50
the cards one at a time until the line drops to MICRO 10 |
— level (MST-1). If all cards are removed and Maintenance procedure Microdiagnostic Maintenance procedure DEV-1990 )
the bit line is still active, look for tight wire complete. Loop test 2 and bypass - complete.
H errors: )
wraps, bent pins, etc. 1. Load routine A2
b. If the bit line is still at a — level (MST-1), return 2. Enter 10, 02,01, 00
to the flowchart. l
2. ALWAYS INACTIVE BIT — Return to the flowchart. START 500 START 500
3350 CCo133 2358351 441300 441303
Seq.20f2 | Part No. 31Mar76 | 30Jul 76
© Copyright 1BM Corporation 1976
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BUS IN PARITY

Analysis Procedure (A220 Error Code)

The microdiagnostic forces an Interface Check (NPL Inbus

Bit 1) by inverting the Tag Bus Parity Bit. The NPL Inbus bit 1
was not on when checked with a Read Status command (Tag
‘84°).

+NPL Inbus Bit 1 is activated when +Interface Status Bit 1
is active.

+Interface Status Bit 1 is'active when:
—Gate Machine Status is active (KK190, KL190).
—Tag Bus Parity Error TP is active.
+Selected Q is active.

—Tag Bus Parity Error is activated when the microprogram
inverts the Tag Bus Bit P.

If Diag Set is active, —Gate Machine Status is held inactive,
not allowing +MST Inbus Bit 1 to become active (KK190, KL190).

If Sense Interface is decoded before the Tag ‘89’ is issued,
the error latches are reset.

Analysis Procedure (A222 Error Code)

The microdiagnostic indicates a failure to reset Interface Status
Bit 1 G latch after a Sense Interface command, Tag ‘89’
(KK190, KL190). The following conditions cause this error:

-Sense Status 2@held active causes HDA Status Bit 1
to be active.
-Sense Status 3

Bit 1 to be active.

held active causes Access*Check Status

See OPER 90 for additional theory.

Note: See DEV-/ 100 (DEV-I 90 with C2 Module installed)
for details of connectors, interframe cabling, and point-to-
point pin assignments.

« ¢ C ¢ C ¢

« C C C C C C CCCCCcCc

susinparity DEV-I 136
A2G2
BFxxx A2L2 Conn Conn
BDxxx A2V5D06 A1V3D06
POLL AND BUxxx WLxxx
SELECTION TAG BUS
Tag Bit P CONTROLS Device Tag Bus Bit P NPL f NPL Tag Bus Bit P
_ Invert Tag Bus Bit P ra L
J Tag Gate NPL MST RAS TP Conn
P4
A - (See Note.) A1A3
Invert Tag Bus Bit P WLxxx
’ To next drive
L interframe connector
O1E (see Note)
A1E2
KExxx
A1K2 (A1L2) SERVO
KKxxx (KLxxx) , Guardband Latch
FILE ’
NPL Tag Bus Bit P Sense Status 3 Access*Check Status Bit 1
A1H2 (A1N2)
Tag Bus Parity Error TP Diag Set . KHxxx (KNxxx)
L
J e DOT OR
Sense Interface
7/
P Interface Status Bit 1 NPL Inbus Bit 1 .
pd
A1F2
KFxxx
HDA
Bit Latch 4 HDA Status Bit 1
Sense Status 2 .
Legend: C—3 Inactive
< Selected .
\; mmmm Active level
Tolerance
Chart Reset
Line Line Name ALD Test Point Invert Tag Sense for pjt 1 Sense for
No. Bus Bit P bit 1 on. : bit 1 off.
] T ' N
1 [-MST RAS TP BD100 A2L2 11 | : ; !
1 1
] Tag Tag Tag Tag
2 |+Tag Gate NPL BF130 A2G2 J11 Q|5 09’ 84" 89’
. A220 Error Code ! | | | A222 Error Code
3 | +interface Status Bit 1 KK 190 (KL190) A1K2 (A1L2) MO3 ° if bit is off. | | ! A if bit is on.
4 | _Tag Bus Parity Error TP KK120 (KL120) A1K2 (A1L2) P05 0
S—— —
5 | +Selected KH100 (KN100) A1K2 (A1L2) G12 Q I
6 | —Invert Tag Bus Bit P BD170 A2L2 JO7 e
‘ R i
7 | —Sense Status 2 KK170 (KL170) A1K2 (A1L2) U0B (G Inactive
8 e Inactive

—Sense Status 3

KK170 (KL170)

A1K2 (A1L2) U09

CCO0136
Seq. 1 of 2

2358352
Part No.

441303
30Jul 76

3350 441300
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BUS IN PARITY

DEV-I 160

Device Bus In bit 7 is
not active.

Replace Cards

When replacing ATK2(A1L2),
check the addressing jumpers.
See INST 6.

ATK2(A1L2)
ATH2(A1IN2)

e - -

} Drive

A2L2 Controller

MICFL 50
MICRO 10

Microdiagnostic

Loop test 2 and
bypass errors:

1. Load routine A2
2. Enter 10,02,01,00

(See DEV-I 140)

Trouble

MICRO

Device Bus in bit 7
‘does not reset.

Replace Cards

A1K2(A1L2)
A1G2(A1P2)
A1F2(A1Q2)
A1H2(A1IN2)
A2L2 Controller
(See DEV-1 140)

Drive

BUS IN PARITY

DEV-I 137

When replacing A1K2(A1L2),
check the addressing jumpers.
See INST 6.

corrected

Replace Cards

In failing drive:
(See Note.)
A1G2(A1P2)
A1J4(A1M4)
A1F2(A1Q2)
A1E2(A1R2)

Trouble

Yes

Trouble
corrected

Replace Cards

(See Note.)
A1J4(A1M4)
A1E2(A1R2)

Yes Trouble

corrected

corrected

Scope
Sweep 20 us/div
Trigger
Slope (—)
A2L2J11
~MST RAS TP e
Ch 1 A2G2J11
+ Tag Gate NPL DEV-I 139
volts/div 0.2 o
probe x10
Ch 2 A1K2(A1L2)J06
Note: (See DEV-I 184). Each bit on the Device Bus In is \Tolgzifjceo ?tat“s Bit7 e
affected by six different cards in each drive. probe  x10
Drive A Drive B
AlE2 AlR2 Use the Analysis Procedure
and diagrams on DEV-{ 139
ATF2 DOT OR A1Q2 DOT OR to isolate the problem.
A1G2 atAi1H2 ATP2 atAIN2
AlJ4 AlIM4
AlK2 ATlL2
Any one of these cards can cause a bit to remain active Trouble Yes
or inactive. If the error remains after replacing or corrected
swapping cards, perform the following:
1. ALWAYS ACTIVE BIT — Scope the failing line.
a. If the bit line is at a + level (MST-1), remove
the cards one at a time until the line drops to
— level (MST-1). If all cards are removed and DEV-1 990
the bit line is still active, look for tight wire
wraps, bent pins, etc.
b. If the bit line is still at a — level (MST-1),
return to the flowchart.
2. ALWAYS INACTIVE BIT — Return to the
flowchart.
3350 CCO0136 2358352 441300 441303
Seq. 2 0of 2 | Part No. 31Mar76 | 30Jul 76
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BUS IN PARITY

Analysis Procedure (A221 Error Code)

The microdiagnostic forces a Tag Bus Parity Check (Interface
Status Bit 7). The Interface Status Bit 7 was not on when
checked with a Sense Interface command.
+NPL Inbus Bit 7 is activated when +Interface Status Bit 7

is active.

+Interface Status Bit 7 is activated when:
—Tag Bus Parity Error Ois active.
+Selected is active. -
+Sense Interface is active.

Analysis Procedure (A223 Error Code)

The microdiagnostic indicates a failure to reset Interface Status
Bit 7 after a Sense Interface command (Tag ‘89°). If NPL

susinparity DEV-1 139
Conn Conn
A2V5D06 A1V3D06
BUxxx WLxxx

-

A2G2
BFxxx A2L2
POLL AND BDxxx
SELECTION 19 TAG BUS
Tag Gate NPL CONTROLS Device Tag Bus Bit P NPL
Tag Bit P p MST RAS TP o,
4
. Bus Out Bit 3
v

L

(See Note.)

NPL Tag Bus Bit P

Conn
A1A3D06
WL xxx

To next drive
— interframe connector
O1E (see Note)

A1K2 (A1L2)

A1F2 (A1Q2)
KFxxx (KQxxx)

A1H2 (A1N2)
KHxxx (KNxxx)

. . . . . HDA DOT OR
Tag Bus Bit PGIS active, it causes a Tag Bus Parity Check, KKxxx (KLxxx) Sense Status 3 HDA Status Bit 7
which sets Interface Status Bit 7 on. FILE £~
The following conditions also cause this error: NPL Tag Bus Bit P Q Sense Status 1 NPL Inbus Bit 7
—Sense Status 0 is held active (KG190). . q ﬁ )
—Sense Status 1 is held active (KF130). f— Tag Bus Parity Error Interface Status Bit 7
—Sense Target Reg is held active (KG190). Serse Status A
—Sense Status A is held active (KG190). s ﬁ(:xze ((‘2; PZ)) _
—Sense Status 3 is held active (KF130). X A144 (ATMA)
—Selected Tag Gate is held active (BD100). STATUS
* *Di KJ KM
—Bus Out Bit 3 is held inactive (BD100). Sense Status 0 HAR+CAR~Diff Status 7 o0 (KX
TARGET REG | Target Status
. Selected g Sense Target Reg Bit 7
See OPER 92 for additional theory. ’
Sense Interface Sense Status A
i
Note: Sf.'e DEV-1 100 (D€ V-1 90 with 02. Module infta//ed} Legend: C—= Inactive
for details of connectors, interframe cabling, and point-to- ]
point pin assignments. mmmm Active level
A Tolerance
Chart
Line Line Name ALD Test Point Invert Tag Sense for Sense for
No. Bus bit P bit 7 on. bit 7 off.
) ! ! i
— N |
1 MST RAS TP BD100 A2L2 J11 (G) : : :
] ] H
2 | +Tag Gate NPL BF130 A2G2 J11 (A B Tag ‘09’ Tag ‘89’ Tag ‘89’
'y W §¥ ® ¥ I v 5 B _ I I &5 5 N |
. A221 Error Code _ | ] | ! A223 Error Code
3 | +Interface Status Bit 7 KK 190 (KL190) A1K2 (A1L2) JOB (F ) if bit is off. T | ifbitison,
4 | —TagBus Parity Error KK 190 (KL190) A1K2 (A1L2) P05 (C]
ol —
5 | +Selected KK190 (KL190) A2 (A1L2 G612 [ @®)
6 | +Sense Interface KK 190 (KL190) A1K2 (A1L2) J09 (E ) ’
— - |
7 | +NPL Tag Bus Bit P KK 100 (KL 100) AlK2 (A1L2 G604 | @
— N . [ S 00 EEee———
CCO0139 2358353 441300 441301 441303
3350 Seq. 1 of 2 | Part No. 31Mar76 | 1June 76 | 303ul 76
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TAG BUS PARITY

Note: A terminator card is located in A1A3 in the last
module of the string. The A1A3 and A1A4 connectors
can be pulled in any module and the terminator moved

to facilitate isolation to a drive module or cable. See
DEV-] 162.

/f a C2 Module is installed, the terminators exist on
the offline controller driver or receiver card,

MICRO

Cl'ag Bus Parity error.)

l

When replacing A1K2
(A1L2), check the
addressing jumpers.
See INST 6.

Replace Cards

L _ -] A1K2(A1L2) Drive

A2L2 Controller

No

Trouble

Check

Verify that the following
cable connector pins are

not bent or pushed in and
that the connectors are

Scope seated properly:
A1A2
Sweep 20 ps/div A1V3
Trigger A2V5
Slope (—) (See Note.)
A2L2J11
—MST RAS TP
Ch 1 A1K2(A1L2)P09 DEV-1 142
+NPL Tag Gate Trouble
volts/div. 0.2 corrected
probe x10
No

rlf test 5 was the failing

to become active. Use
test 3 and scope the NPL

| Tag Bus Bit P line. Look

| test, suspect bit P is failing I

corrected

Yes

Yes

Maintenance procedure
complete.

FSI

Device Tag Bus
Parity error.

R p—
| This Fault Symptom Code |
| is caused by an erroneous G
| bit on the Tag Bus. Suspect

a failing bit P, | DEV-1 142
| I,

The following test exer-
| cises the circuits that cause | :
this failure. J

L_—_-_

MICFL 50
MICRO 10

Microdiagnostic

Loop test 5:
1. Load routine A2
2. Enter 10, 05, 00

Check

Voltages for stability and
correct level while test is
looping:

—4 Vdc at:
A1K2(A1L2)B06
A2L2D06

+6 Vdc at:
A1K2(A1L2)B11
A2L2B11

See PWR 90.

TAG BUS PARITY

3 ! ok DEV-I START 500 l
| for bit P active at Tag ‘88" | 142

Use the Analysis Procedure Ltini . - Use the description and

on DEV-1 142 and the Ch 2 diagrams on DEV-i 142

probe to isolate the MICFL 50 to monitor the failing

problem. MICRO 10 circuits,
Microdiagnostic
Loop test 3 and bypass

Trouble errors:
corrected 1. Load routine A2
2. Enter 10, 03, 01, 00
Maintenance procedure
complete.
A:
START 500 DEV-1 990
3350 CC0139 2358353 441300 441301 441303
Seq.2 of 2| Part No. 31 Mar 76 | 1 June 76 30 Jul 76
| © Copyright IBM Corporation 1976 TAG BUS PARITY
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TAG BUS PARITY tacBusparity DEV-I 142
Circuit Description A2L2 igr\'/ns 2(1;% A1K2 (A1L2)
o . ot b s , KKxxx (KLxxx)
The microdiagnostic issues a Tag ‘8F’ Bus ‘00 (Tag Bits 0, BDxxx BU200  Whsox xxx e Lxxx
1, and 2 are on and bit P is off). There should be no Tag Bus TAG BUS A FILE
Parity error sensed and Interface Status Bit 7 should be off Device Tag Bus Bits 0-2, P NPL ( NPL Tag Bus Bits 0-2,P Interface Status Bit7
at Tag ‘89° time.. D k 2
MST RAS TP P NPL Tag Gate Selected .
Analysis Procedure ) (See Note.) ‘ -
T .
If a Tag Bus Parity error occurs at Tag ‘8F time, scope the 29 Pty Pariey Eror —
Device Tag Bus Bits 0-2, P NPLQ and determine why the ic;T3
Tag Bus Parity Error@ line is active (it should not be WL xxx
active for this test). To next drive
Tag Bits 0, 1, 2, and P are on or off depending on the ‘ — interframe connector
Tag issued. Check for the on/off condition only at Tag ‘8F 01E (see Note)
time.
If the Tag Bus Parity Erroreline is not active at Tag ‘8F
time (this error indicates that Interface Status Bit 7 was Figure 1. Tag Bus Bits 0-2, P Pin Locations
on at Tag ‘89’ time and should be off), scope the Interface ‘
Status Bit 7 line. ; +Device Ta
atus Bit 7 line Bits Bus NPL 9 +NPL Tag Bus
A2 @) A1K2 (A1L2)
See OPER 92 for additional theory.
0] J10 JO5
1 P03 GO03
2 J12 GO05
P Jo4 Go4
Legend: 3 Inactive
mmmm Active level
Tolerance
Chart ?ag bits 0,
Line Line Name ALD Test Point 1,and 2 are Sense for
No. on; bit P is off. bit 7 off.
l 7
1 | -MST RASTP BD100 A2L2 11 (8] [ e
) ! z
Lo, Q0" QR
2 | +NPL Tag Gate KK100 (KL100) A1K2 (A1L2) P09 Q Tag'8F" Tag'89" Tag ‘8B
! i A230 Error Code
i 0 A1K2 (A1L2) JO6 ! — o
Note: See DEV-I 100 (DEV-I 90 with C2 Module 3 | tinterface Status Bit 7 KK190 (KL190) i o ' I __ifbit7ison.
installed) for details of connectors, interframe i '
cabling, and point-to-point pin assignments. 4 *Selected KK190 (KL190) AIK2(A1L2) G12 6
. . Bits 0, 1, and 2
5 | +NPL TagBus Bits 0-2 KK100 (KL 100) See Figure 1. O — : all must be on at this time.
Bit P must be ! ! 1 Bit P should be
. [ » s
6 | +NPL TagBus BitP KK 100 (KL100) A1K2 (A1L2) GO4 G off at this time. ' H on at this time.
| ' 1
7 | —TagBus Parity Error KK190 (KL190) A1K2 (A1L2) P05 (G Inactive
3350 CC0142 2358354 441300 441301 441303
Seq. 1 0f 2 Part No. 31Mar76 | 1 June76 | 30Jul 76
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DEVICE BUS OUT PARITY

DEVICE BUS OUT PARITY DEV-I 150

Note 2: /f the C2 Module is installed, the
bus is terminated on the A2F2 card in
the offline controller.

ISOLATION PROCEDURE
See the diagram on DEV-I 152 for referenced test points.

MICRO

MICRO

Check
Between a failing module

1. Remove A1A3 connector at G . Only one drive fails

2. Move the terminator card from the last module G to | — - and a non-failing module,
Failing bit on Device Pgnt\{ bit e_llways active or reseat the connectors:
. . . . Check Bus Out. bit 7 inactive on Device v don't A1V3
3. Turn on the CE Mode switch for Drive A in the Control Bus Out. es or do A1A3

know 01E Interframe connector

Verify that the following T

Module and turn off the CE Mode switches for all other

. . R cable connector pins are (See DEV-I 100)
drives in the string. not bent or pushed in and Ves or don't Replace Card When replacing A1K2 Terminators at A1A3
4. Push the Attention pushbutton on all drives taken out of that the connectors are e kn ATK2(A1L2) Drive | _| (A1L2), check the (See Note 2.)
CE Mode seated properly: e All drives fail No addressing jumpers.
) A2V5 DEV-I See INST 6.
Microdiagnostic Setup A1V3 152

Trouble

Run microdiagnostic routine A2. Yes TTOUb'ed corrected
. correcte — — — —— —
1. Load routine A2. Yes r‘}he failure can be caused 1
2. Enter 10,00. Troubled N by a bad connector or ’
. . o correcte cable between a failing | es
Microdiagnostic fails? - —— drive and a non-failing |
YES | tS:SZGFt the failure isin | drive. See DEV-1100 for | Q
e drive .
sl I | connector details. ~
Troubleshoot the drive in CE Mode. Replace Cards WiCFL 5 Lo - =0
A2L2 MICRO 10 MICFL 50
NO A2F2( Controller When replacing A1K2(A1L2), —— : MICRO 10 A
A1K2(A1L2) Drive — —— —check the addresssing jumpers. Microdiagnostic Y TET—— Maintenance procedure
Remove terminators and replace connector; remove connector (See Note 1.) See INST 6. Loop test 3 and bypass 9 ! complete.
from next module in string at Q and insert terminator; Ee':‘r'\j"c‘;’::;“;t A1A3 e errors: Loop test 3 and bypass
rerun microdiagnostics } 1. Load routine A2 grrors:
gn ’ DEV-I 2. Enter 10, 03, 01, 00 1. Load routine A2
. 152 T 2. Enter 10, 03, 01, 00 A
Note 1: An ATK2(A1L2) Qcard may cause all drives to Trouble Yes Scope J
fail. (Ifa C2 Module is msta//ea", the A2F2 card in th_e off- corrected Sweep 0 man i,
line controller can also cause failure.) To determine if a : Trigger Scope
card is causing the problem, perform the following actions: @ar:‘";fezznce p'°°‘*d‘"‘> Slope (—) Sweep 20 ps/div
. A2L2J11 X
. —— — — — Trigger
1. Leave the AT1K2 Q card in the A2 Module. o [MSuspect that the failure cn 1—|\A/I$"22R AS TP Slope ()
2. Remove the A1K2(A1L2) card from all other drives in | isin the cables or | NPL T(M L2)P09 A2L2411
the string. _connectors A2V5, A1V3. JQ olrag Gate —MST RAS TP
3. Run the failing microdiagnostic on Drive A of the A2 MICFL 50 DEV-I START 500 probe <10 DEV-I |Ch 1 I?;Fg(AELZPOQ
Module. (See the diagram on DEV-1 152.) MICRO 10 152 Ch 2 ATK2(A1L2)P07 152 volts/di:g oa;e
- - - +Bus Out Parity Good | ) R
To loop failing test: Microdiagnostic 3350 C2 Module volts/div 0.2 probe x10 1DSEzV !
1. Load routine A2 ;Orgf’s.te“ 3 and bypass installed . probe x10 Device Bus Out bits at 0
‘ : ) - connector A1A3 between
2. Enter 70,).(.)(,00 1. Load routine A2 Use the Circuit Description the failing and non-
= . Enter 10, 03, 01,00 No d Entry A Analysis Pro- L : .
(XX = Failing test) 2 and Entry nalysis Pro failing drive (see Figure 1).
Microdi i fails? | cedure on DEV-I 154 to
icrodiagnostic falls: s isolate the problem.
cope !
NO 3350 C2 Module
. . : installed
Install A1K2(A1L2) cards one at a time and run the micro- ,SI_‘:‘;ZSSY 20 us/div 3350 C2 Module
diagnostic to isolate the failing card. Slope (—) installed
A2L2J11 DEV-l 154
YES —MST RAS TP

Ch 1 A1K2(A1L2)P09

1. Swap the A1K2 card with an A1K2 card from another drive.
2 Rerun the failing microdiagnostic.

+NPL Tag Gate

Use the Circuit Description
and Entry A Analysis Pro-

Read the Circuit Descrip-
tion on DEV-1 154 to

Read the Circuit Descrip-
tion on DEV-1 152 to

Use the Circuit Description
and Entry B Analysis Pro-

Use the Circuit Description
and Entry B Analysis Pro-

volts/div 0.2 dure on DEV-I 152 to determine wh i determine why the dri
; i H H - - y the drive etermine why the drive
Microdiagnostic fails? robe  x10 DEV-I ce aeters cerert cedure on DEV-1 154 to cedure on DEV-I 152 to
ch g 152 isolate the problem. is failing. is failing. isolate the problem. isolate the problem,
NO Device Bus Out bits at G
Replace the bad card, connector A2V5 (see DEV.I v
Figure 1). . v
YES 152
I : DEV-I 152 DEV-I 154 DEV-1 152 DEV- 154 DEV.] 152

Repla?:e all cards and continue with the flowchart.

3350 cco142 | 2358354 441300 | 441301 | 441303

Seq. 2 of 2 | Part No. 31Mar76 | 1June76 | 30Jul 76
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DEVICE BUS OUT PARITY

Circuit Description

The microdiagnostic program sets HAR to ‘01’ (Tag ‘8B’) and
senses the interface (Tag ‘89) for a Bus Out Parity Check.

An A231 Error Code occurs if the Bus Out Parity Check is
active; suspect that the failing line is an active P bit or an
inactive 7 bit.

HAR is then set to ‘FF’ (Tag ‘8B’) and sensed (Tag ‘89) for a
Bus Out Parity Check. If any bits are missing, an A232 Error
Code occurs.

A Sense Interface 0 (Tag ‘89°) gates Interface Status Bit 6
to the controller if Bus Out Parity Good isata
—level (MST-1).

Analysis Procedure

With the Ch 2 probe, scope all the Outbus Bits listed in Figure 1
(connector A2V5) and use the sequence chart to determine if
the Outbus bits are correct at the Tag ‘8B’ times.

If a bit is not correct, scope at the A2F2 card to locate the
problem. If the bit is correct at the input to A2F2, suspect a
shorted cable causing all drives to fail. Use the isolation
procedure on DEV-I 150 to isolate the problem.

If the Outbus bits are correct, use the Ch 1 probe and scope
the bits at connector A1V3 in the control module.

If the bit is not correct at connector A1V3, suspect a cable/
connector problem at Q

If the bit is correct, continue scoping in the control module
to isolate the problem.

With the Ch 2 probe, scope all the Outbus Bits listed in
Figure 1 (connector Al A3)and use the sequence chart to
determine if the Outbus bits are correct at the Tag ‘8B’ times.

If a bit is not correct, scope at the A2F2 card to locate the
problem.

If the Outbus bits are correct, use the Ch 1 probe and scope
the bits at connector A1V3 in the failing drive.

If the bit is not correct at connector A1V3, suspect a cable/
connector problem at Q

If the bit is correct, continue scoping in the failing drive to
locate the problem.

See OPER 92 for additional theory.

DEV-1152

DEVICE BUS OUT PARITY

Satellite Module Satellite Module Satellite Module

Control Module -
B A B L B t

Set HAR to ‘01’. Outbus bit 7 is on, all others are off.

Set HAR to ‘FF’. All Outbus bits are on.

441300
31 Mar 76

CCO0152
Seq. 1 of 2

2358355
Part No.

441301
1 June 76

3350

441303
30 Jul 76
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A2 Board A A A B
A1V3 p - P r P N
A2G2 BusOut A2F2 [aovs A1K2 A1L/2 AA3 atva | ATK2[ATL2 | o0y (A2 [ATL2 | 270 A1v3 [ATK2 [ATL2
Bit P1 Q|0 {D" '{D Q10 ‘{:D Q10 _{D U 10 | Aas
| | ” | 1 L 1L |
/
P / % ﬂk A A} %
Ve /
¢ ,.
-7 //
7
_- - K Interframe Connector Interframe Connector Interframe Connector —
e ’ 01E (see DEV-1 100) 01E (see DEV-1 100) 01E (see DEV-1 100) Terminator
/
7
Conn _’ // Figure 1. Bus Out Bits 0-7, P Pin Locations
- A1K2 (A1L2)
A1V3 Phd KKxxx (KLxxx) //
WLxxx Pid ETE +Device +NPL Outputal
'
- - NPL Outbus Bits 0—7, P Q p Interface Status Bit 6 Bus Out | Connector A1K2 (A1L2)
— a2r2{§)| A2vs, A1V3 | KK100, 110
NPL Tag Gate Q P Bus Out Parity Good . Bits | BA110 A1A3 KL100, 110
Conn T I 0 P10 B02 mo7
A1A3 9 Sense Interface i 1 P12 BO4 uti
Wihxxx ) 2 u02 BO5 u12
To next drive 3 S03 BO6 St
— interframe connector 4 S12 BO8 uo4
01E (See DEV-1 100) 5 u12 BO9 S04
6 uos B10 S02 _ ,
7 U09 B12 M09 ‘Legend. C—33 Inactive
p MO7 B13 uo3 mmmm Active level
Tolerance
Chart
Line Line Name ALD Test Point i:etn(s;eof: ' E?tn;eof: '
No. 1 ) ﬂ / )
f ] ! 7
1 | —MST RAS TP BD100 A2L2 11 ! | ! /
i 1 /
Tag Tag Tag Tag
2 | +NPL Tag Gate KK100 (KL100) A1K2 (A1L2) P09 (G B 89 8B 5O
3 | +Interface Status Bit 6 KK 190 (KL 190) A1K2 (A1L2) P04 (H] Inactive
4 | +Bus Out Parity Good KK120 (KL120) ATK2 (A1L2) PO7 (]
5 | +NPL Outbus Bit P BF130 See Figure 1. G |
I 0 SIS
6 +Device Bus Out Bits 1—6 BA110 See Figure 1. o
— P
7 | +NPL Outbus Bit 7 BA110 See Figure 1. e
- J— — ] §
8 | +Sense Interface KK 190 (KL 190) A1K2 (A1L2) JO9 0
— Se— _——

DEV-I 152

DEVICE BUS OUT PARITY



DEVICE BUS OUT PARITY

Circuit Description

See the diagram on DEV-1 155 for referenced test points.

The microdiagnostic program sets HAR to ‘01’ (Tag ‘8B’) and
senses the interface (Tag ‘89) for a Bus Out Parity Check.

An A231 Error Code occurs if the Bus Out Parity Check is
active; suspect that the failing line is an active P bit or an
inactive 7 bit.

HAR is then set to ‘FF’ (Tag ‘8B’) and sensed (Tag ‘89”) for a
Bus Out Parity Check. If any bits are missing, an A232 Error
Code occurs.

A Sense Interface Q (Tag ‘89°) gates Interface Status Bit 6

Analysis Procedure

See the diagram on DEV-I 155 for referenced test points.

With the Ch 2 probe, scope all the Outbus Bits listed in Figure 1
on DEV-I 155 (connector A2V5) and use the sequence chart to
determine if the Outbus bits are correct at the Tag ‘8B’ times.

If a bit is not correct, scope at the A2F2 card to locate the
problem. If the bit is correct at the input to A2F2, suspect a
shorted cable causing all drives to fail. Use the Isolation
Procedure to isolate the problem.

If the Outbus bits are correct, use the Ch 1 probe and scope

to the controller if Bus Out Parity Good isata the bits at connector A1V3 in the control module.
~level (MST-1). If the bit is not correct at connector A1V3, suspect a cable/
connector problem at e
If the bit is correct, continue scoping in the control module
to isolate the problem.
Isolation Procedure
1. Remove the A1A3 connector in the A2 control module
at \
2. Install a 2-wide terminator card (P/N 4516953) A1A2 and
Al1A3 on the A2 control module on the pin side of the
board.
3. Set the CE Mode switch for Drive A in the control
module and turn off the CE Mode switches for all other
drives in the string.
4. Push the Attention pushbutton on all drives taken out
of CE Mode.
Microdiagnostic Setup
Run microdiagnostic routine A2 from the A2 control
module.
1. Load routine A2
2. Enter 10, 00
Microdiagnostic fails?
YES
Troubleshoot the drive in CE Mode.
CC0152 2358355 441300 441301 441303
3350 Seq. 20f 2 | Part No. 31Mar76 | 1Jun76 | 30 Jul 76
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NO
Remove the terminators and replace the connectors.
Rerun microdiagnostics.

Note: When adding the C2 control module to the string,
replace connectors at A1A2 and A1A3, remove terminator
card, and run microdiagnostics on the complete string.

If the microdiagnostics run error free, one of the following
may be causing the problem:

1. Failing A2F2 terminator card located in either controller.
2. Faulty cable or improper seating of cable connectors.

N
T

DEV-1 154

DEVICE BUS OUT PARITY

Analysis Procedure

See the diagram on DEV-1 155 for referenced test points.

Run microdiagnostics on the A2 controller.

With the Ch 2 probe, scope all the Outbus bits listed in
Figure 1 on DEV-I 155 (connector A1A3) and use the
sequence chart to determine if the Outbus bits are correct
at the Tag ‘8B’ times.

If a bit is not correct, scope at the A2F2 card to locate the
problem.

If the Outbus bits are correct, use the Ch 1 probe and scope
the bits at connector A1V3 (connector A1A3 in C2 Module)
in the failing drive.

If the bit is not correct at connector A1V3, suspect a cable/
connector problem at .

If the bit is correct, continue scoping in the failing drive to
locate the problem.

DEV-1154
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DEVICE BUS OUT PARITY pevice sus out parity DEV-1 155
See OPER 92 for additional theory. I A2 Control Module 1 Satellite Module Satellite Module I C2 Control Module ——— 8@
A2 Board A B A A B l A B A A B A2 Board
A1V3 B 51~ N — e~ —Trs A2V5
A2G2 BusOut A2F2 laovs AK2[AIL2 | a3 aqvs | ATK2[ATL2| 2 s [ATke[ A1) 473 A3 AT AV3 A2F2 BusOut A2G2
Bit P1 Q10 Q10 Q10 010 Bit P1
ﬁ% i ) | 1§ 1 N i X |
Interframe Connector Interframe Connector Interframe Connector
01E (see DEV-1 90) 01E (see DEV-I 90) O1E (see DEV-1 90)
Conn Figure 1. Bus Out Bits 0-7, P Pin Locations
A1K2 (A1L2)
A1V3 KKxxx (KLxxx)
WL xxx — +Device +NPL Outputﬂ
NPL Outbus Bits 07, P Q ﬁ Interface Status Bit 6 Bus Out | Connector A1K2 (A1L2)
~- = { A2F2 A2V5, A1V3 | KK100, 110
NPL Tag Gate Q Bus Out Parity Good Bits | BA110 | A1A3 KL100, 110
Conn ' - 0 P10 B02 MO7
A1A3 Sense Interface B 1 P12 B0O4 U1
WLxxx ? 2 uo2 BOS u12
To next drive 3 S03 B0O6 S11
— interframe connector 4 S12 B08 uo4
01E (see DEV-1 90) 5 U12 B0O9 S04
6 uos B10 S02
7 U09 B12 M09 Legend: C—3J Inactive
P MO7 B13 uo3 mmmmm Active level
Tolerance
Chart
Sense for Sense for
Line Line Name ALD Test Point . .
No. bit 6|on. bntl6 on.
T [ T 7
1 —-MST RAS TP BD100 A2L2 J11 { I : ,
l
Tag Tag Tag Tag
2 | +NPL Tag Gate KK 100 (KL 100) A1K2 (A1L2) PO9 (G g8, 89 .88 50
3 | +interface Status Bit 6 KK 190 (KL190) A1K2 (A1L2) PO4 (] Inactive
4 | +Bus Out Parity Good KK120 (KL120) A1K2 (A1L2) PO7 () )
—1 f
§ | +NPL Outbus Bit P BF130 See Figure 1. (F )
IS 02— =
6 | +Device Bus Out Bits 1—6 BA110 See Figure 1. 0
— P
7 | +NPL Outbus Bit 7 BA110 See Figure 1. (F ]
- S 4 §
8 | +Sense Interface KK 190 (KL 190) A1K2 (A1L2) JO9 0
| U W Paaa
El Set HAR to ‘01’. Outbus bit 7 is on, all others are off.
Set HAR to 'FF’. All Outbus bits are on.
CCo155 2358719 441301 441303 441305
3350 Seq.10f2 |} PartNo. 1'June 76 | 30Jul 76 | 29 Oct 76
pevick sus out pariTY DEV-I 155
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DEVICE BUS IN

See the diagram on DEV-1 161 for referenced test points.
If the C2 Module is installed, see DEV-1 165.

The DEV-1 Bus In Parity
Check indicator on the

CE Panel is reset when the |~
Execute switch is operated.

Note 1: An ATH2(AIN2) ecard may cause all drives to fail.

Renlace Cards +NPL Tag Gate 1. Load routine A2
(If the C2 Module is installed, the A2F2 card in the offline con- Run device checkout P volts/div 0.2 2. Enter 10, 08, 01,00
troller can cause all drives to fail.) To determine if a card is "‘,‘Cr:"d'a‘%"“XE& Start A2F2 probe x10 |
causing the problem, perform the following actions: with routine A2 A2L2 Ch 2 Scope
. Trouble Scope the failing line
1. Leave the A IHZQ card in the A2 module. corrected at the A1V2 connector Sweep 20 us/div
. . in in the failing drive. [ DEV-I Tri
2. Remove the A1H2(A1N2) card from all other drives in the Exit to indicated page pin tn he fatling arve. | e ”gsglzrpe )

string.

3. Run the failing microdiagnostic on Drive A of the A2
module. (See the diagram DEV-/ 152.)

To loop failing test:

MICRO

Failing bit on Device

MICRO

Failing bit on Device
Bus In.

MICRO

Device Bus In Parity

r;‘he failure can be caused

| by a bad connector or cabl
between a failing drive and

| a non-failing drive. See

I DEV-1 100 for details of

| L

e

DEVICE BUS IN

DEV-I 160

—_—_——d e ——
The failure can be caused |
! by a bad A2V4, A1V2 |

connector or cable.

) | S, —_—— - - )
Bus In. Bit bad. L_CTT,CE_“S_. L -.l. 161

MICRO 10 \I MICRO 10 Run microdiagnostics on

MICFL 50 '_A bit (or bits) dropped on MICFL 50 Drive A of the control

Microdiagnostic

Run test 8:
1. Load routine A2
2. Enter 10, 08, 00

MICRO 10
MICFL 50

b Device one drive fails Scope drives taken out of
' CE Mode.
Busilnndr::tlct)\: g: o “No Sweep 20 ps/div oce
All drives fail Trigger MICRO 10
jYes Slope (—) MICFL 50

Microdiagnostics

Error Code Page Entry

A220 DEV-1134, A
A221 DEV-1137, A
A225 DEV-1130, B
A235 DEV-1180, B

Device Bus In.

To determine the bit that
is dropped, display Micro-
diagnostic Error Message
Byte 2 for Byte Received
and Byte 3 for Byte
Expected.

[——=——----

Yes or
don’t know

Trouble
corrected

Only

Replace Card

In failing drive:
ATH2(ATN2)

Check

Between a failing module
and a non-failing module,

Microdiagnostic

Loop test 8 and bypass
errors:

1. Load routine A2

2. Enter 10, 08, 01, 00

A1K2(A1L2)P10

on the failing drive

—Drive Sync Tag
Ch 1 A1K2(A1L2)P09

3350 C2 Module
installed

module:

1. Turn CE Mode switch
on in Drive A of the
control module.

2. Turn off the CE Mode
switches for all other
drives in the string.

3. Push the Attention
pushbutton on all

Microdiagnostic

Loop test 8 and by pass
errors:

A1K2(A1L2)P10

on Drive A-Control

Module

—Drive Sync Tag
Ch 1 A1K2(A1L2)P0O9

+NPL Tag Gate

1. Load routine A2 ﬁggg [D)E\\;: :gg (B: Replace Cards reseat connectors: Use the Circuit Description ‘F’fr’:)t;édi" 2120
2. Enter 10,XX,00 (XX = Failing test) Other Exit to MICRO (See Note 1) ﬁ:cg :gu?gtor: SEQ/TT'}/;'; f(;o- o
. . i . ection ) - .
Microdiagnostic fails? et ’?;:nzif\g:o’:l?t A1A2 of 01E Interframe connector isolate the problem. Scope the failing line 0

NO

Install ATH2(A1N2) cards one at a time and run the micro-
diagnostic to isolate the failing card.

YES

1. Swap the ATH2 card with an A1H2 card from another drive.
2. Rerun the failing microdiagnostic.

last drive. (See Note 2.)

Trouble

Check

Verify that the following

corrected

DEV-I

(See DEV-1 100).

Trouble
corrected

and Entry A Analysis Pro-
cedure on DEV-l 161 to
isolate the problem.

Use the Circuit Description

DEV-1 165

at the A1V2 connector DEV-I

pin in the control 161
module.

3350 C2 Module

installed

. . . . H Use the Circuit Description

? cable connector pins are -
Microdiagnostic fails: mot bent or pushed in and A and Entry B Analysis Pro-
NO that the connectors are Ves -J\/_ Fe‘::“t’e :’h” DE\;' 185 to Use the Circuit Description

. Trouble . isolate the problem. d Entry B Analysis Pro-
h A seated properly DEV-I 161 an ry y
Replace the bad card A2V4 corrected cedure on DEV-I 161 to
YES A1V2 Maintenance procedure isolate the problem.
Replace all cards and continue with the flowchart. No complete. v
) DEV-l 165 B
Note 2: /f the C2 Module is installed, the bus is terminated 1
on the A2F2 card in the offline controller (see DEV-I 165). START 500 DEV-1 161
3350 CC0155 2358719 441301 | 441303 441305
Seq. 2 of 2 | Part No. 1 Jun 76 30 Jul 76 29 Oct 76
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DEVICE BUS IN DEV-I 161

DEVICE BUS IN

Circuit Description

[—————————Control MOdUle'———| Satellite Module Satellite Module Satellite Module

QAB 9 A B ﬁAB 9 A

The microdiagnostic sets HAR to ‘00’ (Tag ‘8B’) and senses

HAR for ‘00’ (Tag ‘8F”). Only bit P should be active. If bit P A2 Board
is not active or any bit (0-7) is active, an A281 Error Code - y — -  —
is not activ y bit (0-7) A2F2 | aova Alv2 ATH2 [AIN2 |1 Arvy| ATHZ [AIN2 |20 O Arve| ATHZ [AIN2 [0 Arv2|ATH2 [AIN2
oceurs. Q [E] [1:-] ]-? EI] g g Cl] A1A2
HAR is then set to ‘FF’ (Tag ‘8B’) and sensed (Tag ‘8F”). — ‘
If a bit is dropped, an A280 Error Code occurs. Device Bus | A A A %
In Parity
Analysis Procedure ﬂ
DEV-I 160 Interframe Connector Interframe Connector Interframe Connector —_
O1E (see DEV-I 100) 01E (see DEV-I 100) Terminator

01E (see DEV-1 100)

If the bit is not active at the correct time, scope in the failing
drive to isolate the problem.

If the bit is active at the correct time at the A1V2 connector
, move the Ch 1 probe to the A1A2 connector pin in the
next non-failing drive.

If the bit is lost between the connectors, the problem is in

Figure 1. Inbus Bits 0-7, P Pin Locations
the cables or connectors (see DEV-1 100 to isolate the problem).

A2V4 A1A2/A1V2 ATH2(ATN2)

If the bit is not lost between the connectors, continue scoping Bits | Connector | Connector Card
in the non-failing drive to find where the bit is lost. (BU300) WLxxx KHxxx(KNxxx)
DEV-1 160 0 B02 B02 BO5

1 B0O4 B0O4 D05
2 | BO5 BO5 B09

3 B06 B0O6 D10
If the bit is not active at the correct time, scope the Inbus at 4 BO8 BO8 D07
the input to A1H2 in Drive A. If the bit is not active at the 5 B09 B09 D02
correct time, continue scoping in Drive A to isolate the 6 B10 B10 B02
problem. If the bit is active at the correct time, suspect a 7 B12 B12 D06
shorted cable causing all drives to fail. Use the isolation P B13 B13 BO7
procedure on DEV-I 162, Entry C to determine the failure.

If the bit is active at the correct time, move the Ch 1 probe

to the A2V4 connector pine‘ .

Legend: C—=3 Inactive
mmmm Active level
Tolerance

If the bit is lost between the connectors, the problem is in the
cable or connector.

If the bit is not lost between the connectors, continue scoping

in the controller board to find where the bit is lost. Chart Set HAR Setl HA}R
Line Line Name ALD Test Point ‘00’ FF
No. i :
See OPER 92 for additional theory. R ey aR .
1 +NPL Tag Gate KK 100 (KL100) A1K2 (A1L2) P09 Sync Tag ‘8B’ Tag ‘8F Tag '8B" Tag ‘8F
_ PENES SN NN 00 O EaES a0 DS B .
2 +NPL Inbus Bit P KH200 (KN200) A1H2 (A1N2) BO7
— —— — —
3 +NPL Inbus Bits KH200 (KN200) See Figure 1.
—

n Sense HAR, bit P, should be on.
Sense HAR, all bits, should be on.

3350 €C0161 2358356 441300 441303
Seq. 1 of 2 | Part No. 31 Mar 76 | 30Jul 76
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DEVICE BUS IN

DEV-1 180
CTL-1 540

DEV-1112

An always active bit on Mul .
the interface causes all .

. A Selection errors.
drives to fail. :

tiple Drive

D

___l___

'_The Device Bus In bit lines
| from each drive module are

Dot Ored together on the '0
lievnce interface. 1

DEV-I1 161

‘ Ail drives failing. )

1

L/

s —

To isolate the failure:

1. Remove connector
At1A2at @) .

2. Move the terminator
card from the last
module to ATA2 @ .

3. Turn on the CE Mode
switch for Drive A in
the control module and
turn off the CE Mode
switches for all other
drives in the string.

4, Push the Attention
pushbutton on all
drives taken out of
CE Mode.

Microdiagnostic

1. Load routine A2
2. Enter A2, 00

No

1. Remove the terminator
card from A1A2.

2. Replace connector
A1A2.

3. Remove connector
A1A2 from the next
module in the string
and insert the termina-
tor card.

I Return to

Yes
to page from DEV-| 161

No

Entry to page
from DEV-1 112

Replace Card

ATH2(ATN2)

Trouble
corrected

Fl'he failure can be caused —l

by a bad connector or cable

I between a failing drive and |

a non-failing drive. See

| DEV-I 100 for connector |
Ldf!tails.

—_

Entry to page
from CTL-1 540

Return to DEV-1 161

Replace Cards

In failing drive:
A1K2(A1L2)
Terminator at A1A2 in
last drive Q .

Trouble
corrected

Check

Verify that the following
cable connector pins are
not bent or pushed in and
that the connectors are
seated properly:

A2V4

A1V2

A1A2

01E Interframe connnector
See DEV-| 164.

Trouble
corrected

Maintenance procedure
complete.

r——-—-——_Control Module — ]

A2 Board

AZV4 ATV2
g 10

A1H2 | AIN2

A1A2

Satellite Module

[ —

o

When replacing A1K2
(A1L2), check the

. addressing jumpers.

See INST 6.

Microdiagnostic CTL-I 540
1. Load routine A2
2. Enter A2, 00
Return to
START 500 DEV-1112
3350 CCo161 2358356 441300 441303
Seq. 2 of 2 | Part No. 31 Mar 76 | 30 Jul 76
© Copyright IBM Corporation 1976
0300000300003 03000300
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A B
A1V2 AE]” Aa'z A1A2
| I |

I

% \

Interframe Connector
01E (see DEV-I 100)

MICFL 50
MICRO 10

Run microdiagnostics on

the failing drive:

1. Turn CE Mode switch
on in failing drive.

2. Turn off the CE Mode
switches for the other
drives in the string.

3. Push the Attention
pushbutton on all drives
taken out of CE Mode.

Microdiagnostic

Loop test 8 and bypass
errors:

1. Load routine A2

2. Enter 10, 08, 01, 00

Scope

Sweep 20 us/div
Trigger

Slope (=)

A1K2(A1L2)P10
Drive Sync. Tag on
failing drive

Ch 1 A1K2(A1L2)P09
+NPL Tag Gate

Ch 2

Scope the failing line at

the A1V2 connector pin

in the failing drive (see

Figure 1).
[

Use the Circuit Description
and sequence chart on
DEV-1 161 to isolate the

| problem.

DEV-I 161

Satellite Module

A B
: ATH2 | AIN2
A1V2
Som—

A1A2

Interframe Connector
01E (see DEV-I 100)

Interframe Connector
01E (see DEV-I 100)

DEV-I 162

DEVICE BUS IN

Satellite Module

A B
A1V2 A1H2 | ATN2

O 10| a2

1 | |

4~ °

Terminator

Figure 1. Inbus Bits 0-7, P Pin Locations

A2V4 A1A2/A1V2 | ATH2(ATN2)
Connector | Connector Card
Bits | BU300 WLxxx KH200 (KN200)

0 B02 B02 BO5

1 BO4 B0O4 D05

2 B0O5 B05 B0O9

3 B0O6 B06 D10

4 B08 B08 D07

5 B0O9 B09 D02

6 B10 B10 B02

7 B12 B12 D06

P B13 B13 BO7

9

DEV-I 162

DEVICE BUS IN

Y M “ 7y
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ATTENTION SELECT RESPONSE ATTENTION sELECT RESPONSE DEV-1 164
See DE V-1 168 for 3350 with C2 Module. .
Drives 6 and 7 Drives 4 and 5 . Drives 2 and 3 Drives 0 and 1 ATK2
A1K2 - A1K2 | : A1K2 | 2
KK130 | KK130 KK130 KK1 610
> Tag '83' _[5Cp] Selected Gate 0, 1 | —(119 I ' DCD ‘1)
D DCD
ATK2  A1K2 . Address Bits 1,24 | DCOL 1, I be -’?4 (See I —] i — z
KK120 _KK140 T 2 | L 4 Note.) 3 I %
A1K2 31 (See 3, | 3, o oL
Address Bits 1,2,4 KK140 s a1 Note.) | 4 [4’ D13 2 (4, s I 59 (See
: i comp P13 B Same circuit 5 I Same circuit 5, o€ Same circuit | 2 Note.)
MST Outbits 5,6,7 5 I B |24 Dri =4 Note.) f 6
> FL| selected s Do as Drive 6 6 as Drive 6 6, | as Drive 6 6,
~__Selected Hold P03 A G12 . Selected A "7‘ I Selected A 7 M_A_‘ 7_’
> 7, | — l S | T
= .
i * CE Mode Switch A* CE Mode Switch A*
A1L2 CE Mode Swich A°  a11s | CE Mode Switch A ' e S I e Sw
KL120 L | A1L2 KL130 KL130 ¢
< Tag 83 c KL130_Q" KL130 o | -9, I = 5oy
d : ocol1 I ol DCOJ 1, (see I pcp |
A1L2 . Address Bits 1,2,4 — ‘ 5 (See l | 27! Note.) — _2‘
KL140 ¥ 2 (See | ] Note.) ¥ =4 512 I 3
A1L2 E; Note.) | i | 3 . B
Address Bits 1,2,4 3 3
>__.— comp P13 KL140 7 "4'5 P— 5 ?‘ D11 I Same circuit E: l Same circuit _?_, {See
MST Outbits 5,6,7 E ,2‘ ' Same circuit < Drive 7 - I 2 Drive 7 3 Note.)
L] selected 6 as Drive 7 6, | Selected B 6, Selected B 24
~__ Selected Hold D03 A G12 =4 812 | Selected B_| 7, | 7, |
- -
* 1 *
CE Mode Switch B* l CE Mode Switch B* | CE Mode Switch B* | CE Mode Switch B
+Attention Select I +Attention Select I +Attention Select I +Attention Select
Response Drive | Response Drive | Respo":; Drive | Respons%Dere +Attention
0 D02 0 D02 | D02 D02 | D02 002 " Solect
AN po2 0oz - o = — : o3 1 HER 1 @— D03 |—{ Bus 0-7
1 2 D03 D03
ANV Do3 003-—,,.,;_,‘3'-—003 3 D03 I m3 | DO3 2 ma 2 nos |
AW\ pos 2 D05 95 D05 pos g5 |—pos €005 53 — oos 3
3 s 3 ©3 06 3 L D06 H{ ® 3 | Do6 D06 —
FAMVN Dos n D06 [ o & D06 a ool I =53 I 4 o3 ] 2 D07
AWM por - D07 | '2%"——007 = 1007 4 28/ D07 . D07 (g gg; - 007 -
LAANVN Doo D09 [ =3 |— poe —— D09 [ =3 DO9 D09 =3 "
& - g § 010 - 88 }— p10 5 p1o 28 10 D10 |
A LI D10 85 010 7 83 7 eg " L D11
FAAMA b1 ? o—| D11 |— D11 D11 — o o1 =~ p—o
A A1V2
= OF T | A M am | g
WLXX WLXX | woxx | '
Terminating card *If the CE Mode switch is on for l I '
in A1A2 position that drive, Select is forced active. l
of last drive. | '
———— SEE CENE S CEEE SR S — T T — S . S L T R S G RIS R e G C— S GEED — I S S S S— — — —— — — —
Controller +Attention
Select Bus
0 A2G2
D02 1 uo3 BF200 A2K2 A2K2
+Attention Do3 2 uo4 heck 1 of 8 BE120 BE110
ge'ec(;7 D05 3 uo6 OR | s13  +Check1o0 P12 A ASSM BUS
us .
D06 4 uor . —Check Bit 2 Bit 2 ﬂl_‘ To Storage Control Bus In Bit 2
D07 [~ S08 A2L2
D09 [— u10 BD100
D10 [———]un . Tag ‘04’ 262
o1 s12 * Bus Out Bit 7 A | Jo9 8196
A2V4 13\5:2166(2) (Tag ‘04’ B '01°) SEBLJESCT
BU300
trol Bus In
A2G2 Bits 0-7 — To Storage Control Bu:
BF170
‘ Tag '04’
Note: A/l output lines from A1K2 (A1L2) connect to the correspondin 4 i A
Attention Select Response Drive lines. Only the decoded fine fe aotive ” It Bus Out Bit 3
for each drive. (Tag ‘04’ B "10°)

0CO164 | 2358357 441300 | 441301
33se Seq.10f 1 | Part No. 31 Mar 76 | 1June 76

ATTENTION SELECT REsPONsE  DEV-I 164
© Copyright IBM Corporation 1976




Ty

9

A,

W

£
v’

R 4

g

£ ‘\
N )/"

A
4

RN

:'[T'\‘
.\K /J'/J

Y

Ny 4

N 4

AN
W

N
“ )

A
\‘),

-
w

“!&, jy

3 0

AN Y Ay

N )".

-

L

I T



(cccccccccccccCccccceccacc « ¢ C C C C C C C C CCC

DEVICE BUS IN pevicesusin'~ DEV-1 165
Circuit Description A2 Control Module ———— Satellite Module Satellite Module — C2 Control Module ————
The microdiagnostic sets HAR to ‘00’ (Tag ‘8B’) and senses Q & 9 9
HAR for ‘00’ (Tag ‘8F’). Only bit P should be active. If bit P A2 Board A B ) A B A B - A B A2 Board
is not active or any bit (0-7) is active, an A281 Error Code A2F2 | agva A1V2 ATH2 JAIN2 |/ A?\/z ATH2 |AIN2 [ Atva| A1H2 [AIN2 | 1 A1az |A1H2 [AIN2 a1v2 A2va | A2F2
occurs. ] 0 0|0 O 0
, ) # I 1 I I & I i -
HAR is then set to ‘FF’ (Tag ‘8B’) and sensed (Tag ‘S8F’). , F{D "{D ﬂ:H:BL
If a bit is dropped, an A280 Error Code occurs. Device BuS | e er ﬂ‘ 1\ )\ ~——— Device Bus
In Parity In Parity
Analysis Procedure d d
, Interframe Connector Interframe Connector Interframe Connector
01E (see DEV-I 90) O1E (see DEV-I 90) 01E (see DEV-1 90)
Run microdiagnostics on the A2 controller.
If the bit is not active at the correct time, scope in the failing
drive to isolate the problem.
If the bit is active at the correct time at the A1V2 connector
(A1A2in C2 control module) , move the Ch 1 probe to
tor pin in th t non-failing drive. . ) X .
the A1A2 connector pin in the next non-failing Figure 1. Inbus Bits 0-7, P Pin Locations
If the bit is lost between the connectors, the problem is in
the cables or connectors (see DEV-I 90 to isolate the problem). A2v4 A1A2/A1V2 | ATH2(ATN2)
L . . Bits | Connector | Connector Card
If the bit is not lost between the connectors, continue scoping (BU300) WLxxx KHxxx(KNxxx)
in the non-failing drive to find where the bit is lost.
0 BO2 B02 B05
1 B0O4 B0O4 D05
n 2 BO5 BO5 B09
. 3 B0O6 B06 D10
. , . 4 BO8 808 Do7
If the bit is not active at the correct time, scope the Inbus at 5 B0O9 809 D02
the input to A1H2 in Drive A. If the bit is not active at the 6 B10 810 B02
correct time, continue scoping in Drive A to isolate the 7 B12 B12 D06
problem. If the bit is active at the correct time, suspect a P B13 B13 BO7
shorted cable causing all drives to fail. Use the isolation )
procedure on DEV-I 167, Entry C to determine the failure. Legend: C—3 Inactive
If the bit is active at the correct time, move the Ch 1 probe Active level
to the A2V4 connector pine. Tolerance
If the bit is lost between the connectors, the problem is in the Chart Set HAR Set HAR
cable or connector. Line Line Name ALD Test Point 00’ ‘FF’
s : ; No. i !
If the bit is not lost between the connectors, continue scoping H n h -
in the controller board to find where the bit is lost. 1 +NPL Tag Gate KK100 (KL100) A1K2 (A1L2) PO9 Sync Tag ‘88’ Tag ‘S8F' Tag ‘88’ Tag ‘8F’
2 | +NPL Inbus Bit P KH200 (KN200) A1H2 (A1N2) BO7
— —— _—— —
3 | +NPL Inbus Bits KH200 (KN200) See Figure 1.
——

BB sense HAR, bit P, should be on.
Sense HAR, all bits, should be on.

3350 CCo0165 2358720 441301 441303
Seq. 1 of 2 | Part No. 1 June 76 30Jul 76
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DEVICE BUS IN

DEV-I 990
DEV-1 180
CTL-1540

DEV-1112

DEVICE BUS IN

Satellite Module

DEV-1 167

Multiple Drive
Selection errors.

An always active bit on
the interface causes all
drives to fail.

N

'—The Device Bus In bit lines
k v '©S
| rom each drive module are |
Dot ORed together on the |
|;icvu:e interface. 1

]

/

s At

To isolate the failure:

1. Remove connector
A1A2at ().

2. install terminator card
(P/N 4516953) at A1V?2
and A1V3 on the pin
side of the board at @

3. Turn on the CE Mode
switch for Drive A in the
control module and turn
off the CE Mode switches
for all other drives in the
string.

4. Push the Attention push-

Yes
to page from DEV-1 165

No

Entry to page

Return to DEV-1165

from DEV-1 112

button on all drives

Replace Card

taken out of CE Mode.

MICRO 10

ATH2(ATN2)

Microdiagnostic

From the A2 controllers:
1. Load routine A2
2. Enter A2, 00

Trouble
corrected

Replace Card

In failing drive:
A1K2(A1L2)

Trouble
corrected

o

Interframe Connector
01E (see DEV-1 90)

When replacing ATK2
(A1L2), check the
addressing jumpers.
See INST 6.

Interframe Connector
01E (see DEV-1 90)

MICFL 50
MICRO 10

Run microdiagnostics on

the failing drive:

1. Turn CE Mode switch
on in failing drive.

2. Turn off the CE Mode
switches for the other
drives in the string.

3. Push the Attention

Microdiagnostic

Loop test 8 and bypass
errors:

1. Load routine A2

2. Enter 10, 08, 01, 00

Interframe Connector
01E (see DEV-I 90)

I————-—‘AZ Control Module — ] Satellite Module I C2 Control Module —
DEV-1 165
A2 Board A B A2 Board
ATH2 | ATN2 ATH2 [ ATN2 ATH2 | ATN2 ATH2 |AIN2
A2V4 A1V2 A1A2 A1V2 A1A2 A1V2 A1A2 A1A2 A1vV2 A2V4
10 Q10 010 Q10 .
pa— " L | I 1 i 1 -1 1 —
All drives failing.
—_ ‘o | § }

Figure 1. Inbus Bits 0-7, P Pin Locations

A2V4 A1A2/A1V2 | ATH2(A1TN2)
Connector | Connector Card
Bits | BU300 WLxxx KH200 (KN200)

0 B02 B02 B0O5

1 BO4 BO4 D05

2 BO5 B05 B09

3 B06 B0O6 D10

4 B0O8 B08 D07

5 B09 B09 D02

6 B10 B10 B02

7 B12 B12 D06

P B13 B13 BO7

Check pushbutton on all drives Scope
Verify that the following taken out of CE Mode. Sweep 20 us/div
Yes ———— cable connector pins are Trigger
| The failure can be caused _l not bent or pushed in and Slope (—)
by a bad connector or cable that the connectors are A1K2(A1L2)P10
l between a failing drive and | seated properly: Drive Sync. Tag on
No | a non-failing drive. See A2V4 failing drive
1. Replace connector | DEV-1 100 for connector | A1V2 Ch 1 A1K2(A1L2)P09
A1A2 and A1A3. |_details. N A1A2 +NPL Tag Gate
2. Remove connector - - 71T - 01E Interframe connnector Ch 2
A1A2 and A1A3 See DEV-1 164. Scope the failing line at
from the next module the A1V2 connector pin
in the string. Entry to page in the failing drive (see
3. Install terminator card from CTL-1540 Figure 1).
(P/N 4516953) at A1V2
and A1V3 on the pin Yes Trouble [
side of the board. corrected Use the Circuit Description
I and sequence chart on
MICRO 10 Return to Maintenance procedure DEV-1 165 to isolate the
Microdiagnostic CTL-1 540 complete. No problem.
1. Load routine A2
2. Enter A2, 00
Return to
START 500 DEV-1 112 DEV-I 165
3350 CCO0165 2358720 441301 441303
Seq. 2 of 2 | Part No. 1 June 76 30 Jul 76
© Copyright IBM Corporation 1976 DEVICE BUS IN
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ATTENTION SELECT RESPONSE ATTENTION SELECT RESPONSE  DEV-I 168
See DEV-/ 164 for 3350 without C2 Module.
Drives 6 and 7 I Drives 4 and 5 . Drives2and 3 Drives 0 and 1
A1K2 A1K2 i A1K2 | A1K2
Tag '83' [5cpl Selected Gate KK130 I KK130 K10 | D10
d . pco| 1 | pco|1 pco|1 I pcof
ATK2 A1K2 . Address Bits 1,2,4 -2_‘ \ -{‘ (See I ————] 39 813 —l 2
KKk120 _KK140 T A1K2 37 (See | 37 Note.) | 3, | E
Address Bits 1,2,4 comp KK140 6 2 Note.) | s [ D13 2 [ . | 0 [% (see
2 MST Outbits 5,6.7 P13 B Same circuit 5 | Same circuit 5; (See Same circuit [ 5S¢ Note.)
FL —=4 | i = D =4 Note.) A
Selected 6’ DOB as Drive 6 6 as Drive 6 _§_’ I as Drive 6 ) i;
< Selected Hold P03 A G12 T ' Selected A _-_7-4_‘ | Selected A 7 ' ,_Selected A 7
< T
<~ y I Mode Switch A* | CEM itch A*
A1L2 . . ' CE Mode Switch A* CE Mode Switch A . ode Switch A
< Tag 83 0 KL130 o | KL130 | KL130_0" | KL130_0_"
7 a) =4 1’ DO7
- 1 DCD| 1, (See l DCD
A1L2 . Address Bits 1,2,4 | DCDL1 DCDRLY 4 (see L — ) .
KL140 ) 2 (See | —— [ Nowe) I — 2} Note —_ EP
, A1L2 3'; Note.) I 34 | 3t o2 | | _:4;_‘
Shddress Bis 1,24 | pr KL140 7 4 5 (4 I - 3 4y | . VO |(see
MST Outbits 5,6,7 FL| seected _25 | Same circuit 5" D11 ::rgz \(I:;r(;mt js" | aS:rB:.-i 3:17“."1: =4 | Note.
«~__ Selected Hold , D03 A G12 =4 B12 | as Drive Selected B_| j : Selected B E | Selected B 4
> —oectec B | [ St ahhaate
I < + ; .
CE Mode Switch B* : CE Mode Switch B* | CE Mode Switch B* | CE Mode Switch B
+Attention Select +Attention Select +Attention Select +Attention Select
Response Drive | Response Drive : Respanse Drive : Respons%Drive ﬁtt tion
0 0 0 - po2 en
“AAMV\ po2 ; 002 (— o 5 }— po2 : D02 [ . D02 ] bo2f— D02 1 semcb
ANV Do3 D03 | m3 D03 : 003 - =2 — po3 D03 ——3'— D03 . &— ooz || Bus
+ Attention 2 m& | 2 =3 2 & pos % }— pos 2 DO5 —
Select -AAMVM pos 3 D05 |— g;g | D05 3 D05 |— 3 }—] pos 5 %3 3 ol
Bus0-7  [AAAA] pos , 006 [ &3 L—] oos a D06 [ o3 [——] 0% TR oo i 12 i o 4 po7 [
AV po7 - po7 o 28 b— por - & po7 | 297 D07 2 bo7 |8 (—] 007 .
AN Dog o D09 [ =32 |—{ oo o - D09 [— =3 D09 5 009—-:5 D09 o l;(:z
VWA b1o . @—-{ D10 |— §§I D10 - D10 — 83 — oo - 10— 3% —o10 » - e
FAAMVA D11 &—{ 011 [ D11 D11 f— o D11 p—gon
=  AIv2 A1A2 | o ATV2 |  A1A2 A1V2 | A1az Av2
WLXX WLXX | wixx WLXX | WLXX WLXX |
Terminating card *If the CE Mode switch is on for | | )
in A1A2 position that drive, Select is forced active.
of last drive. l | I
L-————-—--———-—-———————r————————————————-ﬂ
+Attention
Select Bus
0 A2G2
D02 ” uo3 BF200 A2K2 A2K2
Do3 uo4 BE120 BE110
D05 ; Uo6 OR | $13  +Check10of8 P12 A ASSM BUS
ggs 4 lSJ(())87 5 —Check Bit 2 Bit 2 _§‘__1_4' To Storage Control Bus In Bit 2
A2L2
D09 : u10 BD100
D10 [——{ ut1 . Tag ‘04’
D11 §12 i Bus Out Bit 7 Al Jo9 ggg%
A2V4 A2G2 (Tag '04’ B '01°) : SEBliJESCT
BU300 BF160
) trol Bus In
A2G2 Bits0-7 4 To Storage Control Bus
BF170
Note: Al/ 100
ote: A/l output lines from ATK2 (A1L2) connect to the correspondin y i A
Attention $_‘e/gc t Response Drive lines. Only the decoded line issgctive 9 g Bus Out Bit 3
for each drive, 7 (Tag'04' B '10’)
50 CCo168 2358721 441301 441303 | 441308
33 Seq. 1 of 2 | Part No. 1June 76 | 30Jul 76 | 18 Aug78 DEV-I 168
’ ATTENTION SELECT RESPONSE -
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DEVICE BUS IN BIT ACTIVE ; pEVICE BUS INBIT AcTIVE ~ DEV-I 170

MICRO

FSI

| Active bit is on
Device Bus In. ]
Device interface problems.

Display Microdiagnostic
Error Message Byte 2.

Iby: [
|® An always active bit on |
No I Device Bus In (see
| Figure 1 on DEV-1172).1
e An active Sense Gate |
allowing extra bits on

Microdiagnostic
Error Message Byte 2,
bit0=1

Replace Card | { . e - - -
eplace -8 I-The following test exercises'
A2F2 | the circuits which cause |
A2E2 Lthis failure. _
MICRO 10
Yes Troubl MICFL 50
rouble MICRO 10 ; i i
\ corrected MICFL 50 Microdiagnostic
Microdiagnostic ;-ooli)ozistrg;tine A2
Loop test 3 and bypass 2: Enter 10, 03, 00
errors:
. 1. Load routine A2
Replace Cards When replacing A1K2 2. Enter 10, 03, 01, 00
(A1L2), check the Check
A1E2(A1R2) == <] addressing jumpers. !
A1K2(A1L2) See INST 6. Voltages for stability and
i . 5 - t level while test i
Note: (See DEV-/ 184.) Each bit on the Device Bus In is Scope :::(:gf‘g.eve while test is
affected by six different cards in each drive. Sweep 20 ps/div —4 Vdc in drive at:
] ) Trigger A1K2(A1L2)B06.
Drive A Drive B Trouble Slope (-) —4 Vdc in controller at:
corrected A2L2J11 A2L2B06.
2;§§ ’: ;g; o ;Xf;;ﬁ?;r;;mg + 6 Vdc in drive at:
A1K2(A1L2)B11.
A1G2 Dot OR A1P2 Dot OR *NPL Tag Gate !Q +6 Vdc in controller at:
atA1H2 atAiIN2 volts/div 0.2 A2L2B11.
AlJ4 AIM4 Replace Cards probe x10 DEV-I See PWR 290 for dri
ATK2 ATL2 172 ee or drive and
(See Note.) . PWR 90 for controller.
A1G2(A1P2) -
Any one of these cards can cause a bit to remain active or A1J4(ATM4) UseDtgf/”l";a;;s's :’t"h“d“'e J_

i 3 . . on - n [F T T e T e == ==
inactive. If the error remains after replacing or swapping cards, 2: :?&11 ﬁ?) Ch 2 probe to ias olat eeth e The controller —4 Vdc 1
perform the following: problem. may be adjusted to cause |

- an intermittent failure to
1. ALWAYS ACTIVE BIT — Scope the failing bit line. [becomesolid. ___ __ |
a. If the bit line is at a + level (MST-1), remove the cards
one at a time until the line drops to — level (MST-1). Yes Trouble No Yes , Trouble |
corrected Use the description and

diagrams on DEV-1 172

to monitor the failing
complete.

oy s . . corrected '
If all cards are removed and the bit line is still active, ¢ -
look for tight wire wraps, bent pins, etc. CAaintenance procedu re) , Cflaintenance procedure>

b. If the bit line is at a — level (MST-1), return to the complete. circuits.
flowchart.
2 ALWAYS INACTIVE BIT — Return to the flowchart. ‘
START 500 START 500 DEV-I 990 DEV-1 172
3350 CCO0168 2358721 441301 441303 441308
Seq. 20f 2 | Part No. 1 Jun 76 30Jul 76 | 18 Aug 78
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DEVICE BUS IN BIT ACTIVE pEvICE BUS INBIT aAcTivE  DEV-1 172
Circuit Description C
onn Conn
The microdiagnostic resets HARG (Tag ‘8F’, Bus ‘04") A1E2 (A1R2) A1TH2 (ATN2) A1A2 A2V4 A2F2
to ‘00’ then issues a Sense Interface (Tag ‘89”). ‘00’ should be KExxx (KRxxx) KHxxx (KNxxx) WLxxx BUxxx BAXXX

SERVO CTL INBUS BUS IN

returned on the NPL Inbus Bits 0-7.

w Device Bus In Bits 0—7 NPg

PNPL Inbus Bits 0—7

&\ccess*Check Status Bits 0—7

pContr Bus In Bits 0—7 .
)

Analysis Procedure .
Contr Bus In Parity Check ,

Scope the NPL Inbus Bitethat is active (see Figure 1) as
determined by Error Message Byte 2. If at Tag ‘89’ time the
bit is active, scope in the drive. If the bit is not active, scope
in the controller to determine where it became active.

If NPL In<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>