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PREFACE

MAINTENANCE LIBRARY ORDERING PROCEDURE
{IBM Internal)

Individual pages of the 3340 Maintenance Library can be ordered
from the San Jose plant by using the Wiring Diagram /L ogic Page
Request {(Order No, 120-1679). In the columns headed "’Logic Page”,
enter the page identifier information: sequence number, sheet num-
ber, part number, and EC number. Groups of pages can be ordered
by including a description (section, volume, etc.} and the machine
serial number.

Example:
Sequence  Part Latest EC
7ber 7mber number
3340 DWO0010 | 2747749 440203 440204 440206

Seq.10f 2 |PartNa. i} 2 Nov 73 21 Dec 73 28 Jan 74

7Couyri¢n 1BM Corporstion 1973, 1974

Sheet
number

This manual was prepared by the |BM General Products Division, Product
Publications, Department G24, San Jose, California 95193,

© Copyright International Business Machines Corporation 1973, 1974, 1875

3340 AADDDA | 2747753 440203 440218 | 440224
Seq. 2o0f2 | PartNo. [ } 2 Nov 73 6 Aug74 | 15 Dec 75

© Copyright 18M Corporation 1973, 1974, 1975

SAFETY

PREFACE/SAFETY

1

11.

12.

13.
14.

15.

CE SAFETY PRACTICES

All Customer Engineers are expected to take every safety
precaution possible and observe the foliowing safety prac-
nces while maintaining 1BM eguipment:

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

Remove all pawer, a¢ and de, when removing or assem-

bling major components, working n immediate areas of

power supplies, performing mechanical inspection of pow-
er supplies, or instailing changes in machine circuitry.

Atter turning off wall hox power switch, lock it in the

Otf position or tag it with a "'Do Not Operate’ tag, Form

229-1266. Pull power supply cord whenever possible.

When it is absolutely necessary 1o work an equipment

having exposed operating mechanical parts or exposed

live electrical circuitry anywhere in the machine, observe
the folliowing precautions:

a. Anocther person familiar with power off controfs must
be in immediate vicinity.

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

metal cuff links.

Use only insulated pliers and screwdrivers,

iKeep 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 tocally if necessary,

a o

. Wear safety glasses when:

a. Using a hammer 10 drive ping, riveting, staking, etc.
Power or hand drilting, reaming, grinding, etc,

Using spring hooks, attaching springs,

Soldering, wire cutting, removing steel bands.

Cleaning parts with solvents, sprays, cleaners, cherni-
cals, etc.

Performing any other work that may be hazardous 10
your eyes, REMEMBER — THEY ARE YOUR EYES.
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.

a0 p

-

Do not use solvents, chernicals, greases, or oils that have
not been approved by 1BM,

Avoid using tools or test equipment that have not been ap-
proved by I1BM.

Replace worn or broken tools and test equipment.

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.

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

£ach Customer Engineer is responsible to be certain that
no action on his part renders products unsafe or exposes
customer personnel to hazards,

Place removed machine covers in a safe out-of-the-way
place where no one can trip over themn,

Ensure that all machine covers are in place before réturning
machine to customer.

Always place CE tool kit away from walk areas where no
one can trip over it; for example, under desk or table.

16.

17.

18.

20.

21,

Avord 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 eibow.

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 feitow CEs and
customer personnel are not in a hazardous position.
Maintain good housekeeping in area cf machine while per-
forming and after completing maintenance.

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

ARTIFICIAL RESPIRATION

General Considerations

Start | mmediately — Seconds Count

Do not move victim unless absolutely nécéssary 10 remove
from danger. Do nat wait or iook for help or stop 16
joosen clothing, warm the victim, or apply stimulants.
Check Mouth for Obstructions

Rernove foreign objects.

. After victim is breathing by himself or when help is

availabie:

a. Loosen cothing.

b. Place victim on his side.
c. Keep victim warm.

. Remain in Position

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

. Call a Doctor

Have someone summon medical aid.

Don't Give Up

Continue without intérruption until victim is breathing
without help or is certainly dead.

Rescue Breathing for Adults

1.

objects from mouth,) . —

Place victim on back; [ift neck — .-
and tilt head way back. {Quickly ~, !
remove any noticeable food or w%\(

Pinch nose closed; make airtight seal around victim's
mouth with your mouth; and forcefully breathe into
victim until chest rises {expands).

3

4,

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

1f chest does not rise (expand], roll victim onto side
and pound firmly between shouider blades to remove
blecking material, Also, try lifting jaw higher with
your fingers, Resume rescue breathing.

PREFACE/SAFETY
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CE-MLM FEEDBACK

HELP us HELP you!

HELP us HELP you!

H ELP us HELP yout
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This is the kind of information we are looking for:

¥ Qo
£ wrand
whvE
tor

ERRORS IN MLM

Flowchart in error.

Indicated FRU did not fix the problem.
MICRO error not related to problem.
Scope picture wrong.

Timing diagram in error.

Reference incorrect.

Voltage wrong,

Other errors.

DOCUMENTATION AMBIGUITY/CLARITY

Hard to follow/not clear. (Please explain or draw picture showing problem area).
No continuity in the flow of information. (Tell us where}.

Too complicated. (Is there an easier way to tell?).

Don’t understand the meaning.

Something else?

SUGGESTED IMPROVEMENTS

New procedures.
Personal techrliques.
Missing information.

MOST EFFECTIVE TOOL USED FOR PROBLEM ANALYSIS

Microdiagnostic.

Machine language diagnostics.
MAPs.

LOG QUT/LOG OQUT analysis.
OLT.

Operating system.

Other.

—See Over—

AAQ000 2354807 437414

seq 20f2 Part Nurmber 4 Jun 73
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CE-MLM FEEDBACK FORM

Mach Type/Mod

Serial Number | Storage Control/CPU

ML M Page ID MLM Page EC No.

Symptom/Error Code

tf no error or symptom code, check here ﬂ

Describe trouble as it was reported to you, or as it appeared to you. (Machine problem).

Describe problem you encountered with documentation. See CE-MLM Feedback tab for helpful hints!

Have a solution?

All comments and suggestions become the property of 1BM.

Want an acknowledgement? . FOR PLANT USE ONLY. M
fr_— . . * .
Fill in your name and Branch Office Number: * Date received ;
Name v Sender acknowledged :
M Research completed .
B/0 No. o Incorporated by EC .
Thanks for your help. No postage necessary if mailed in the U.S.A.
AA0010 | 2354808 437414
Seq. 1 of B | Part Number 4 Jun 73

© Copyright |BM Corporation 1973
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CE-MLM FEEDBACK FORM

Mach Type/Mod

Serial Number | Storage Control/CPU

MLM Page ID MLM Page EC No.

Symptom/Error Code

1f no error or symptom code, check here D_

Describe trouble as it was reported to you, or as it appeared to you. (Machine problem).

Describe problem you encountered with documentation. See CE-MLM Feedback tab for helpful hints!

Have a solution?

All commants and suggestions become the property of [BM,

Want an acknowledgement? . FOR PLANT USE ONLY. :

. . . * .

Fill in your name and Branch Office Number: : Date received :

Name + Sender acknowledged .

: Research completed .

B/0 No. « Incorporated by EC .

Thanks for your help. No postage necessary if mailed in the U.S.A.
AAQ010
Seq.10f 8




Your comments, please . . . Your comments, please . . .

Foid Fold Foid Fold
First Ciass First Class
Permit 2078 Permit 2078
San Jose San Jose
California : California

Business Reply Mail Business Reply Mail

No postage stamp necessary if mailed in the U.S A S No postage stamp necessary if mailed in the U.S.A. [
] I
_ ‘ S [ ]
Postage will be paid by: — Postage will be paid by: r——
L .
International Business Machines Corporation T International Business Machines Corporation E——
Department G76/026 ——— Department G76/026 A
Monterey & Cottle Rds. ] Monterey & Cottle Rds. ]
San Jose, California O San Jose, California S
95193 S— 95193 —
Fold S T T T T T T T T e T T "ol T T T T T T T T T T T T T T e T
International Business Machines Corporation International Business Machines Corporation
Data Processing Division Data Processing Division
1133 Westchester Avenue, White Plains, New York 10604 1133 Wesichester Avenue, White Plains, New York 10604
{U.S.A. only) (U.5.A. only)
IBM Worid Trade Corparation 1BM World Trade Corporation
821 United Nations Plaza, New York, New York 10017 821 United Nations Plaza, New York, New York 10017
(International) (International)
AAO00O 2354808 437414
Seq. 2 of 8 |Part Number 4 Jun 73

© Copyright IBM Corparation 18973
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CE-MLM FEEDBACK FORM CE-MLM FEEDBACK FORM

3 3
g >
5 Mach Type/Mod | Serial Number | Storage Control/CPU §| MLM Page 1D MLM Page EC No. :_‘L] Mach Type/Mod | Serial Number | Storage Control/CPU | MLM Page ID MLM Page EC No.
w Ll
I
I
: Symptom/Error Code If no error or symptom code, check here ﬂ o Symptom/Error Code 1f no error or symptom code, check here D_
- -
-l
uI" Describe trouble as it was reported to you, or as it appeared to you. {Machine problem). malll Describe trouble as it was reported to you, or as it appeared to you. (Machine problem).

Describe problem you encountered with documentation. See CE-MLM Feedback tab for helpful hints! Describe problem you encountered with documentation. See CE-MLM Feedback tab for helpful hints!
Have a solution? Have a solution?

All commaents and suggestions become the property of |BM,

._=. _= All comments and suggestions become tha property of I1BM.
g Want an acknowledgement? : FOR PLANT USE ONLY. : g_ Want an acknowledgement? : FOR PLANT USE ONLY. :
L] * L [ ]
o il i ; . a. ini i :
- Fill in your name and Branch Office Number : Date received : 5 Fill in your name and Branch Office Number: : Date received :
TV | Name $ Sender acknowledged : % Name v Sender acknowledged :
E : Research completed . - bt Research completed .
3 B/O No. o Incorporated by EC . 3 B/O No. o Incorporated by EC .
o. a
MR Thanks for your help, No postage necessary if mailed in the U.S.A. u_.ll Thanks for your help. No postage necessary if mailed in the U.S.A.
Ll
T I
AA0010 | 2354808 437414 AADO10
Seq.3 of 8 | Part Number 4 Jun 73 Seg. 3of 8

© Copyright 18M Corporation 1973



Y our comments, please . . .

Fold Fold
First Class
Permit 2078
San Jose
‘ California
Business Reply Mail
Mo postage stamp necessary if mailed in the U.S5.A. ——
N
. . ]
Postage will be paid by:
O
International Business Machines Corporation ]
Department (376/026 ]
Monterey & Cottle Rds. [ ]
San Jose, California [ ]
95193 L
Folo T TTTTTTTTTTTTTT T T e

B

T

International Business Machines Corporation

Data Processing Division

1133 Wesichester Avenue, White Plains, New York 10604
(U.S.A. only)

1BM World Trade Corporation
821 United Nations Plaza, New York, New York 10017
{international)

AA0010 2354808 437414
Seq. 4 of 8 |Part Number 4 Jun 73

© Copyright 1BM Corporation 1973

Your comments, please . . .

NI

International Business Machines Corporation

Data Processing Division

1133 Westchester Avenue, White Plains, New York 10604
(U.S.A. only)

IBM World Trade Corporation
821 United Nations Plazs, New York, New York 10017
{International)

Foid Fala
Eirst Class
Permit 2078
San Jose
California
Business Reply Mail
No postage stamp necessary if mailed in the U.S.A, .
——
A
Postage will be paid by: r——
S
International Business Machines Corporation E——
Department G76/026 [ ]
Monterey & Cottle Rds. I
San Jose, California E—
T T Ree T T T TTTTTTTTTTTT T T T T T T T T T TR T T Tt
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CE-MLM FEEDBACK FORM

Mach Type/Mod | Serial Number | Storage Control/CPU

MLM Page ID

MLM Page EC No.

Symptom/Error Code

1f no error or symptom code, check here

Describe trouble as it was reported to you, or as it appeared to you. (Machine problem),

Describe problem you encountered with documentation. See CE-MLM Feedback tab for helpful hints!

Have a solution?

All comments and suggestions become the property of IBM,

Want an acknowledgement?
Fill in your name and Branch Office Number:

Name

Date received

B/O No.

Thanks for your help.

Sender acknowledged
Research completed
Incorporated by EC

FOR PLANT USE ONLY.

[ E N NN ENNN]

No postage necessary if mailed in the U.S.A.

AAG010 2354808 437414
Seq.50f 8 | Part Number 4 Jun 73

© Coovriaht IBM Coroaration 1973
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CE-MLM FEEDBACK FORM

Mach Type/Mod

Serial Number | Storags Control/CPU

MLM Page 1D MLM Page EC No.

Symptom/Error Code

If no error or symptom code, check here D_

Describe trouble as it was reported to you, or as it appeared to you. (Machine problem).

Describe problem you encountered with documentation. See CE-MLM Feedback tab for helpful hints!

Have a solution?

AN comments and suggestions become the property of [BM,

Name

Want an acknowledgement?

Fill in your name and Branch Office Number:

FOR PLANT USE ONLY,

Date received
Sender acknowledged

B/O No.

Research completed

L RN B NN NN
200008080008

Incorporated by EC

Thanks for your help.

AAD)10
Seq. 6 of8

No postage necessary if mailed in the U.S.A.
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Your comments, please . . .

Business Reply Mail
No postage stamp necessary if mailed in the U S A,

Postage will be paid by:

International Business Machines Corporation
Department G76/026

Monterey & Cottie Rds.

San Jose, California

95193

B

International Business Machines Corporation

Data Processing Division

1133 Westchester Avenue, White Plains, New York 10604
(U.S.A. only)

IBM World Trade Corporation
821 United Nations Plaza, New York, New York 10017

Foid
First Class
Permit 2078
San Jose
California
[ ]
I
N
R
A
A
]
]
]
]
Foid

{Internationaf)
AAQD10 |2354808 437414
Seg. 6 of 8 |Part Number 4 Jun 73

© Copynght 1BM Carporation 1973

Your comments, please . . .

Business Reply Mail
No postage stamp necessary if mailed in the U.S A,

Postage will be paid by:

International Business Machines Corporation
Department G76/026

Monterey & Cottle Rds.

San Jose, California

95193

BN

International Business Machines Corporation

Data Processing Division

1133 Westchester Avenue, White Plains, New York 10604
(U.S.A. only)

IBM World Trade Corporation
821 United Nations Plaza, New York, New York 10017
{International)

First Class
Permit 2078
San Jose
California
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CE-MLM FEEDBACK FORM

- e CE-MLM FEEDBACK FORM

3 o

>~ >

o Mach Type/Mod | Serial Number | Storage Control/CPU | MLM Page ID MLM Page EC No. 5 Mach Type/Mod § Serial Number | Storage Control/CPU | MLM Page ID MLM Page EC No.
S m

T I

v g :

= Symptom/Error Code H no error or symptom code, checl here D_ a Symptom/Error Code If no error or symptom code, check here D-
o 4

(91] w

- I

Describe trouble as it was reported to you, or as it appeared to you. (Machine problem). Describe trouble as it was reported to you, or as it appeared to you. (Machine problem).

Describe problem you encountered with documentation. See CE-MLM Feedback tab for helpful hints! Describe problem you encountered with documentation. See CE-MLM Feedback tab forhelpful hints!
Have a solution? Have a solution?

Al comments and suggestions become the property of IBM,

LR X X B B N N N N J

-5 3 All commants and suggestions becoma the property of |BM,
g_ Want an acknowledgernent? : FOR PLANT USE ONLY. : g Want an acknowledgement? : FOR PLANT USE ONLY.
L ] . L ]
- . - . m N . . .
5 Fill in your name and Branch Office Number: * Date received . - Fill in your name and Branch Office Number: * Date received
1Y Name s Sender acknowledged . % Name s Sender acknowledged
I e Research completed . - ® Research completed
= | B/O No. o Incorporated by EC . = B/O No. « Incorporated by EC
o o
IR Thanks for your help. No postage necessary if mailed in the U.S.A, u-.ll Thanks for your help. No postage necessary if mailed in the U.S.A.
w
T "
AAQ010 | 2354808 437414 AAGG10
Seq. 7o0f 8 | Part Number 4 Jun 73 Seq.7 of B

© Copyright IBM Corporation 1973



Y our comments, please . . .

Business Reply Mail
No postage stamp necessary if mailed in the U.S A,

Postage will be paid by:

International Business Machines Corporation
Department G76/026

Monterey & Cottle Rds.

San Jose, California

95193

B

International Business Machines Corporation

Data Processing Division

1133 Wesichester Avenue, White Plains, New York 10604
(U.S.A. only)

IBM World Trade Corporation
821 United Nations Piaza, New York, New York 10017
(International)
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AAD010 (2354808 437414
Seq. 8 of 8 |Part Number 4 Jun 73

© Copyright {BM Corporation 1973

Y our comments, please . . .

Business Reply Mail
No postage stamp necessary if mailed in the U.S A,

Postage will be paid by:

International Business Machines Corporation
Department G76/026

Monterey & Cottle Rds.

San Jose, California

95193

BBV

international Business Machines Corporation

Data Processing Division

1133 Weslichester Avenue, White Plains, New York 10604
(U.S.A. only)

IBM World Trade Corporation
821 United Nations Plaza, New York, New York 10017
{International)

First Class
Permit 2078
San Jose
California




INDEX

A

Abbreviations LGND 16
ABEND MSG 10
Absolute Filter Removal/Replacement DM 830
AC Board - Control Module LOC 2
AC Board - Satellite Module LOC 12
AC Compartment - Control Module LOC 2
AC Compartment - Satellite Module LOC 12
AC Line Filter LOC2, PWR 11
AC Power Cables INST 4
Access
block diagram ACC 620
block diagram by card OPER 116
card diagram descripiion OPER 117
check OPER 123
control OPER 116, OPER 117, SENSE 108
control sense interface ACC 233
logic diagram ACC 461
operation - rezero OPER 136
operation - seek OPER 147
sequence chart, control OPER 119
servo analog diagram ACC 451
servo block diagram ACC 430
state latches OPER 117, ACC 233
status SENSE 107, ACC 233
safety timer ACC 461
timeout check SENSE 107
Active Track RPI 100, RPI 102
Actuator Adjustment, Carriage Latch DM 755
Actuator Removal/Replacement, Carriage Latch DM 865
Actuator Rod Assembly Removal/Replacement, Carriage Latch
DM 865
Address Check SENSE 108
Address Jumpes Installation INST 8
Address Mark OPER 44
detection OPER 44
Address Wiring, Physical Drive DEV-1 307
Addressing INST 8
Adjustment Took Kit DM 700
Adjustments, Checks and DM 690
AGC Amplifier ACC 441
Ajr/Belt Switch Latched SENSE 107
Air Flow DM 630
Alr Interface DM 620
Alir Interface Removal/Replacement DM 815
Air Switch DM 630
Air Valve Adjustment DM 720
Aijr Valve Assembly Removal/Replacement DM 820
Air Valve Cable Removal/Replacement DM 820
Air Vane Switch Removal/Replacement DM 820
ALD (see Automated Logic Diagrams) LGND 10
Alert Lines OPER 90
Allow HAR CTL-I 350
Alternate Track Assignment OPER 30
AM (see Address Mark) OPER 44
AM Found Latch OPER 44 '
Analog Gate ACC 451
Analog Switch ACC 461
Analysis, Prablem START 160
Arms Removal/Replacement, Belt Idler DM 815
Assembier, Bus In CTL-i 521, DEV-I 184
Attention Check SENSE 108
Attention Data Module SENSE 106
Attention Device DEV-1 204
Attention Pushbution PANEL 10
Attention Select Bus DEV-I 307
Attention/Select Response Bus OPER 93, DEV-1 118

Automated Logic Diagrams (ALD)
condensed Field Engineering automated logic diagram
LGND 12
description LGND 10
solid logic design automation LGND 10

B

Baseplate Ground Check INST 2

Belt Checkout DM 430

Beli Engagement DM 621

Belt Idler Arms Removal/Replacement DM 815

Beli-in-Place Switch Adjustiment DM 735

Beli Removal/Replacement, Spindie Motor DM 815

Bit Significant Device Address OPER 107

Bias Disable Switch SENSE 107

Bias Disable Switch Adjustment, Bobbin DM 730

Bias Disable Switch Circuit Diagram DM 171

Bit Ring OPER 41

Blower/Motor Removal/Replacement DM 825

Blowers DM 630

Bobbin Assembly Removal/Replacement DM 843

Bobbin Bias Disable Switch Adjustment DM 730

Bobbin Coupled/Uncoupled DM 7035

Bobbin Height Adjustment DM 770

Bobbin Removal from Carriage after Uncoupling Failure
DM 847

Brake Adjustment, Drive Motor DM 715

Brake Assembly Removal/Replacement, Spindle Drive
DM 810

Brake, Disk Drive Motor and DM 620

Bringup Program, CTL Interface MICFL 1500

BSDA OPER 107

Bus In Assemnbler CTL-1521, DEV-I 184

Bus In CTL-I QPER 90

Bus In DEV-I OPER 93, DEV-1 184

Bus In Parity Check, Controi OPER. 260, SENSE 108

Bus In Parity Check, Device OPER 260, SENSE 108

Bus In String Switch OPER 102

Bus In Write Op OPER 104

Bus Out CTL-1 OPER %0

Bus Out DEV-I OPER 93

Bus Out Parity Check, Control CTL-1 370, OPER 260

Bus Out Parity Check, Device OPER 260, SENSE 108

Bus Out Register OPER 41

Bus Out String Switch OPER 102

Bus Out Write Op OPER 104

Busy SENSE 107

Busy Missing after Seek Start is Issued SENSE 108

Byies Read/Searched SENSE 110

B3 Message Byte to Sense Byte Conversion Chart FSI 60

Cc

Cables, AC Power INST 4

Cable Removal/Replacement, Air Valve DM 820
Cable Checking CTL-1 107

Cabling Controller INST 6

Cabling Diagram, Matrix Card R/W 240

Cabling Modules INST 4

Cabling, Tailgate INST 6

Cam Drive Assembly Removal/Replacement DM 855
Cam Drive Motor Adjustment DM 725

Cam Drive Motor Removal/Replacement DM 830
Cam Switches Adjustment DM 730
Capable/Enable Check OPER 260, SENSE 107
CAR (Set Cylinder) OPER 105

3340 AC0010 |2747757 See EC 440218
Seq. 1 of 2 | Part No. (1) History 5 Aug 74

440227
14 Sept 76

© Copyright 1BM Corporation 1973, 1974, 1976

Card Descriptions R/W 312
Card Locations LOC 2
Carriage after Uncoupling Failure, Bobbin Removal from DM 847

Carriage Home Photocell Assembly Removai/Replacement DM 840

Carriage Latch Actuator Adjustment DM 755
Carriage Latch Actuator Removal/Replacement DM 865

Carriage Latch Actuator Rod Assembly Removal/Replacement DM 865

Cart and Door Link Removal/Replacement DM 860
Cart Assembly Removal/Replacement, Load DM 860
Cart, Door DM 621
Cart, Load DM 621
CDS OLT 7
CCB (see Correction Code Bytes) OPER 44
C¥Y Controls PANEL 20
CE Drive Selected/Execute Request Lamp PANEL 20
CE Mode Switch PANEL 20
CE Panel LOC 6, PANEL 20
CE Panel Lamp Display MICRO 85
CE Panel Timing Chart PANEL 152
CE Reset Switch LOC 2, PANEL 20
Channel Bus Out Parity SENSE 105
Channel Select SENSE 110
Check End OPER 90, OPER 103
Check End Conditions OPER 270
Check Latch SENSE 107
Checkout Procedure START 110
Checks and Adjustments DM 690
Checks/Status SENSE 107
Circuit Breaker Diagram PWR 21, PWR 221
Clock, Servo OPER 116, GPER 117, OPER 123, ACC 4H1
Clock Pulses. OPER 42
Course On Track ACC 462
Coerce Tag Valid DEV-1 146
Coliection/Retrieval, Performance Pata MSG 20
Commands

control OPER 70

control descriptions OPER 72

gate device type CTL-I 330

multitrack OPER 70

overrun SENSE 110, SENSE 105

read OPER 70

tead descriptions OPER 76

reject SENSE 105

reject - DOS MSG 12

reject - OS MSG 10

search OPER 70

search descriptions OPER 80

sense QPER 70

sense descriptions OPER 74

single track OPER 70

summary OPER 70

write OPER 70

write descriptions OPER 78
Common Error Messages - Online Tests OLT 40
Compensator OPER 123, ACC 461, ACC 651
Condensed Field Engineering Automated Logic Diagram LGND 12
Configuration Data Set (CDS) OLT 7
Connector Pin Alignment LOC 12
Connector Pin Alignment - Logic Board LOC 2
Connector Removal/Replacement, Data Module DM 870
Console Error Message, DOS

analysis MSG 12

command reject MSG 12

data check MSG 12

equipment check MSG 12

field description MSG 12

format MSG 12

intervention required MSG 12

INDEX 1

seek check MSG 12
write inhibit MSG 12
Console Error Message, 08
ABEND_ MSG 10
analysis MSG 10
basic format chart MSG 9
command reject MSG 10
data check MSG 10
equipment check MSG 10
field description MSG 9
format MSG 9
intervention required MSG 10
seek check MSG 10
write inhibited MSG 10
Contral
access OPER 117
bus in OPER 90
bus in parity check OPER 260, SENSE 108
bus out OPER 90
bus out parity check OPER 260, SENSE 108
check OPER 260, SENSE 107
command deseriptions QPER 72
command summary OPER 70
flow introduction OPER 41
interface analysis CTL-I1 100
interface connection chart CTL-I 105
sense interface - access ACC 233
tag bus parity check OPER 260, SENSE 108
tag bus description OPER 105
Controls, CE PANEL 20
Control interface
alert lines OPER 90
bring up program MICFL 1500
bus in OPER 90, SENSE 107
bus out OPER 90
check end OPER 90
contral flow OPER 96
data flow OPER 96
description OPER 102
normal end OPER 90
recycle OPER 90
response OPER 90
seek operation OPER 107
select active OPER 90
select hold OPER 90
sequencing OPER 107
sync in QPER 90
sync out OPER 90
tag bus OPER 90, SENSE 107
tag bus parity check OPER 260, SENSE 108
tag gate QPER 90
tag description OPER 102, OPER 93
tag summary OPER 98
tag valid OPER 90
Control Module
AC board LOC 2
AC compartment LOC 2
CE panel LOC 6
connector/pin alignment - logic board LOC 2
coniroller logic board LOC 2
DC compartment LOC 2, LOC 4
drive logic board LOC 2
filter capacitors LOC 4
ground bus INST 2, LOC 2
line filter LOC 2
matrix card LOC 2
operator panel LOC 2, LOC 6, PANEL 10
power check INST 10
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power mode switch LOC 6
power panel LOC 2, LOC 6
power sequencing PWR 101
rectifiers LOC 4
regulator board LOC 4
sequence board LOC 6
Controller
addressing INST 8
cabling INST 6
checks SENSE 106, SENSE 108
control flow diagram OPER 40
data flow diagram OPER 40
errors that cause error alert OFER 260
introduction OPER 5
logic flow OPER 50
poll OPER 102
power check INST 10
power sequence PSR 101
select operation OPER 110
status OPER 44
Conversion, Cylinder and Head ACC 501, R/W 343
Correctable, Data Check SENSE 106
Correction Code Bytes (CCB) OPER 44, OPER 21, OPER 242
Correction Operation, ECC OPER 240
Count Area, RO OPER 20
Count Area, R1 OPER 21
Count Field Data Check SENSE 109
Count Field No Sync Byte Found SENSE 109
Count ID SENSE 109
Coupling DM 705
Coupling Assembly Diagram DM 420
Coupling Components Removal/ Replacement, Interface DM 840
Coupling, DM Load DM 622
Coupling Driver Rotation Adjustment DM 765
Cover Latch Adjustment, Top DM 710
Cover Latch Assembly Removal/Replacement, Front DM 800
Cover Latch Solenoid Removal/Replacement, Front DM 800
Cover Locked Circuit Diagram DM 121
Cover Lacked Indicator PANEL 10
Cover Locked Switch Removal/Replacement DM 800
Crank Assermbly Adjustment DM 775
Crank Assembly Removal/Replacement DM 840
Cross Reference to Storage Controt MLX 1
CTL BusIn OPER 90
CTL Bus Qut OPLR 90
CTL-I Bus Out Lamp PANEL 20
CTL-I Tag Bus Lamp PANEL 20
CTL Interface Bringup Program MICTL 1500
Current Mapgnitude ACC 451
Cylinder
conversion R/W 343, ACC 501
numbering OPER 12
Cylinder Address OPER 20
Cylinder and Head Converison ACC 501, R/W 343

D

Data Check MSG 10, MSG 12, SENSE 105

Data Checks, Correctable SENSE 106

Data Check Diagram, Write DATA 233

Data Checks Not Providing Displacement Information SENSE 109
Data Checks Providing Displacement information SENSE 109
Data Collection/Retrieval, Performance MSG 20

Data Display and Program Control Display PANEL 20

Data Encoding OPFER 42

Data Entry Switches PANEL 20

Data Field Correctable Data Check SENSE 110

Data Field No Sync Byte Found SENSE 108
Data Field Uncorrectable Data Check SENSE 109
Data Fiow QPER 40, OPER 38
Data Flow Introduction OQPER 41
Data Module
adjustments and checks DM 690
air/belt switch circuit diagram DM 151
air interface DM 620
alignment on baszplate DM 610
attention SENSE 106, ACC 201
baseplate LOC 6, LOC 16
beit checkout DM 430
cabling diagram R/W 350
checks and adjusiments DM 690
connector R/W 350
connector damage checkout procedure DM 530
connector plug chart R/W 340
connector removalfreplacement DM §70
description GPER 10
drive motor checkout DM 430
drive motor circuit diagram DM Z06
incempatability or invalid DM size SENSE 109
interface connector removai/replacement DM 805
introduction OPER 5, DM 610
load checkout DM 400
load mechanics DM 620
load/unload
component location DM 400
coupling assembly DM 420
position DM 611
state sequence DM 655
states DM 650
loaded switch adjustment DM 730
loaded switch circuit diagram DM 141
icaded switch latch SENSE 107
logic flow OPER 52
mechanical description DM 610
mechanical interface DM 611
physical address conversion R/W 345
present switch adjustment DM 745
present switch circuit diagram DM 181
ready diagram ACC 201
removals and replacements DM 690
scan OLTs OLT 28 thru 24
sequence fntches SENSE 107
signal distribution R/W 350
size OPER 1C, SENSE 106, SENSE 107
size chart ACC 501
start/stop switch circuit diagram DM 191
stajes DM 650
timing, load/unicad DM 640
toois DM 700
unioad checkout DM 510
unioaded switch adjustment DM 730
untoaded switch circuit diagram DM 131
wiring R/W 352
Data Module Scan A/B OLT 20
Data Register OPER 41
Data Separator OPER 42
Data Standardizer OPER 42
Data Transfer OPER 210
DC Compartment LOC 2. LOC 4
DCRB (see Deteciion Code Bytes)
Decelerate Detect ACC 461
Defect Skipping SENSE 109
Defect Skipping, Surface OPER 25
Defective Track OPER 30
Definitions LGND 16
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Bemodulator ACC 441, OPER 123
Description, Documentation START 20
Detection Code Byte (DCB) OPER 20, OPER 44, OPER 242
Device
attention DEV-1 204
bus in OPER 97
bus in assembler DEV-1 {84
bus in parity check OPER 260, SENSE 108
bus out OPER 93
bus out parity check OPER 260, SENSE 108
eiror detection DEV-1 300
interface cabling DEV-1 305
interface data flow DEV-I 300
poll OPER 104
tag bus parity check QPER 260, SENSE 108
Device Interface
attention/select response bus OPER 93, DEV-I 17, DEV-]1 307
bus in OPER 93, DEV-1 184
bus in lamp PANEL 20
bus out OPER 93
clicck SENSE 106
control flow OPER 96
data flow OPER 96, DEV-1 300
description OPER 93
outbus DEV-1 130
read/write data OPER 923
seck operation OPER 108
select hold OPLER 93
sequencing OPER 107
summary OPER 100
tug bus DEV-l 132
tag
tag valid QPER 93, DEV-I 146
tags out OPER 93
Diagnostic Set Tag GPER 105
Differenice Counter Block Diagram OPER 114
Difference Counter Circuit Diagram DEV-1 156
Difference Counter Description ACC 530
Digital to Analog Converter ACC 451, ACC 641, OPER 142
Disable Switch Adjustment, Bobbin Bias DM 730
Disk Spindle DM 621
Display CE Hi OPER 103
Dispiay CE Lo OPER 103
M (sce Data Module)
Doocumentation Description START 20
Door Cart DM 621
Doo: Cart Action DM 621
Door Cart and Door Link Removal/Replacemeni DM 860
Door Link Removal/Replacement DM 860
oor Pin Adjustment DM 790
DOS Message Analysis MSG 12
DOS-CLTEP OLT 5§
Drive
brake assembly removal/replacement DM 810
CE selection DEV.] 116
check SENSE 106
control flow diagram OPLR 40
data flow diagram OPER 40
cquipment checks SENSE 106
crrors that cause error alert OPER 260
identification SENSI 106
introduction OPER 5
logic board LOC 12
logic flow A and B cards OPER 52
logic flow common cards OPER 51
physical address wiring DEV-I 307, INST 8
select OPER 110
selected DEV-1 118
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selected/execute request lamp, CE PANEL 20
selection DEV-F 116
selection check SENSE 108
status OPER 44, SENSE 106
write operations R/W 100
Drive Motor and Brake, Disk DM 620
Drive Motor Assembly Removal/Replacement, Spindle DM 810
Drive Motor Brake Adjustment DM 715
Drive Motor Checkout DM 430
Drive Motor Puliey and Plate Removal/Replacement, Spindie
bM 810
Drive Motor Removal/Replacement, Cam DM 830
Drive Status Not as Expected during Read IPL SENSE 109

E

ECC (Error Correction Code) OPER 44
ECC Check OPER 260, SENSE 108
ECC Correct Op OPER 240
ECC Hardware Check SENSE 108, DATA 201
ECC Timing OPER 240
ECC Writing OPER 104
ECC Zeros Detected SENSE 108
Electrical and Mechanical Timings DM 640
Flectrical Symbol Identification LGND 6
Enable Functions DEV-1 128
Enable Register Resets DEV-I 158
End of Cylinder SENSE 105
End Response CTL-1 430
Enter Parameters MICRO 10
Entering This MLM from Another MLM MLX |
Entry Listing MLX 1
Environmental Data Present SENSE 106
EPO Cable INST 6
Equipment Check SENSE 1635
Equipment Check - DOS MSG 12
Equipment Check - 08 MSG 10
EREP
action to be taken MSG 30
DOS unit check MSG 40
how to ruty MSG 22
JCL statements MSG 22
QS unit check MSG 34
summaries (DOS) MSG 40
summaries (0S) MSG 32
using MSG 30
Erroy
alert OPER 260
ulert conditions OPER 103
bytes, tags OPER 102
check end conditions QPER 270
code dictionary MICRO 85
correction code (ECC) OPER 44
data MSG 22
description MICRO 88
detection DEV-i 300
displacement SENSE 110
message OLTs OLT 7
message, console (see Console Lrror Message} MSG 10
MSG 12
pattern SENSE 110
perminent SENSE 105
recovery procedure
action table MS5G 16
condition table MSG 14
Ertor Correction Code (ECC) OPER 44
Execute Request Lamp, CE Drive Selected PANEL 20
Execute Switch PANEL 20
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Execute Switch Wiring Diagram PANEE 133
Exit Listing MLX 2
Exiting to Another MLM from This MLM MLX 2

F

Fault Symptom Code (FCS)
decode FSI 50, FSI 60
generation FSI 50, FS1 60
sense bytes 22 and 23 SENSE 109
FCS (see Fault Symptom Code)
Features OPER 3
Field, Split OPER 25
File Protected SENSE 105
Fill In Integrator ACC 451
Filter Removal/Replacement, Absolute DM 830
Filters LOC 4 '
Fixed Head Feature
Cabling R/W 350
Description OPER 3
Selection OPER 115, R/W 352
Flag OPER 20
Flowcharts
description LGND 4
example LGND 4
philosophy START 55
Format
1 SENSE 102
4 SENSE 102
5 SENSE 103
6 SENSE 104
FRIEND OLT 26
Front Cover Latch Assembly Removal/Replacement DM 800
Front Cover Latch Solenoid Removal/Replacement DM 800

G

Gap
counter DATA 243
counter check OPER 260, SENSE 108
counter diagram OPER 46
extended OPER 25
last OPER 21
read G1 R/W 320
1 OPER 20
2 OPER 20
3O0PER 21
Gate Device Type Command OPER 102
Gate Thermal LOC 4, LOC 12
Ground Bus LOC 2
Ground Check, Baseplate INST 2

H

HA (see Home Address) R/W 320
HAR, Transmit DEV-I 156
Head
address OPER 20
conversion ACC 501, R/W 343
home position OPER 10
mumbering OPER 12
positioning of OPER 10
select chart R/W 303
switch timer expired check SENSE 108
Home Address
field data check SENSE 109
field no sync byte found SENSE 109

read R/W 320
timing chart R/W 323

Home Photocell Assembly Removal/Replacement, Carriage DM 840

Home Position, Heads OPER 10

1

I Write Fail SENSE 108
ldler Arms Removal/Replacement, Belt DM 815
Index
check QPER 260, SENSE 107
detection OPER 126
detector OPER 116
even OPER 12, RP1 102
odd OPER 12, RPI1 102
sensing OPER 123
timing RPI 102
Instaliation Procedures INST 1
Installing Adjustment Tool DM 702
interface - Data Module
air, removal/replacement DM 815
cable removal/replacement DM 805
connector removalf/replacement DM 8035
coupling compoenents removal/replacement DM 840
Inierface (see Conirol Interface and Device Interface)
Interface Analysis, Control CTL- 100
Interface Bringup Program MICFL 1500
Interface Cabling DEV-1 305, CTL-1 105, INST 5,INST &
Interface Checks SENSE 108
Interface Control Sense ACC 233
Interface Data Flow DEV-1 300
Interface Select Switch PANEL 20
Intermittent Errors START 400
Intervention Required - DOS MSG 12
Intervention Required - O§ MSG 10
Intervention Required Description SENSE [05
Invalid DM Size SENSE 109
invalid Track Format SENSE 105

K

Key Field Data Check SENSE 109
Key Tield Format QPER 21
Key Field No Sync Byte Found SENSE 109

L

Latch Actuator Removal/Replacement, Carriage DM 865
Latch Actuator Rod Assembly Removal/Replacement, Carriage
DM 865
Latch Assembly Removal/Replacement, Front Cover DM BG0
Latch Solenoid Removal/Replacement, Front Cover DM 800
Legend LGND 4
Line Filter, AC LOC 2, PWR 11
Linear Mode OPER 123
Linear Mode Latch OPER 117
Linear Mode, Logic Diagram™ ACC 405
Load Assembly Operation DM 620
Load Assembly RemovalfReplacement DM 850
Load Beam Adjustment DM 785
Load Card DM 621
Load Cart Assembly Removal/Replacement DM 860
Load Cart Travel Adjustment DM 780
Load/Unload - Data Module
checkout - load DM 400
checkout - unload DM 510
component location DM 400

mechanical and electrical timings DM 640
mechanics DM 620
state sequence DM 655
states DM 650
timing chart DM 621
Loaded Switch DM 730
Foaded Switch Status SENSE 107
Locked Switch Removal/Replacement, Cover DM 800
Logical Cylinder Address ACC 501
Logical Cylinder High SENSE 106
Logical Cylinder Low SENSE 106
Logical Track SENSE 106
Low Gain Error SENSE 108

M

MAD (see Maintcnance Analysis Diagrams) LGND 8
Maintenance Analysis Diagrams
description LGND 8
layout LGND 8§
philosophy START 35
Maintenance Analysis Procedure (MAP)
description LGND 4
diagrams LGND 6
example LGND 4
philosophy START 55
Maintenance Complete Procedure START 500
Maintenance Philosophy START 350
MAP (see Maintenance Analysis Procedure) LGND 4
MAP Fallthrough START 410
Mairix Card Cabling Diagram R/W 303
Matrix Card Location LOC 2, L.OC 12
Mechanical and Electrical Timings DM 640
Mechanical Description - Data Module DM 610
Mechanical Interface - Data Module DM 611
Message Code SENSE 106, SENSE 100
Message, Console Error (see Console Error Message)
Messages
commen error OLT 13
error OLT 7
format 1 SENSE 109
format 4 SENSE 109
format 5 SENSE 109, SENSE 110
format 6 SENSE 110
terrnination code table OLT 50
Microdiagnostics
disk loading MICRO 8
error code dictionary MICRO 85
operating instructions MICRO 16
philosophy START 55
routine description
AA  MICFL 750, MICRO 28
AB  MICFL 790, MICRO 28
AC  MICFL 815, MICRO 29
AD  MICFL %00, MICRO 30
AE  MICFL 1000, MICRO 30
AF  MICFL 1100, MICRO 32
A0 MICFL 25, MICRO 20
Al MICFL 40, MICRO 20
A2 MICFL 100, MICRO 20
A3 MICI'L 200, MICRO 20
A4 MICFL 300, MICRO 22
A5  MICFL 450, MICRO 22
A6 MICFL 525, MICRO 24
A7 MICFL 600, MICRO 24
Al MICFL 650, MICRO 26
A9  MICFL 720, MICRO 26
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B0  MICFL 1230, MICRO 33
B1 MICFL 1250, MICRO 34
B2 MICFL 1299, MICRO 33
B3  MICIL 1350, MICRO 36
B4  MICFL 1400, MICRO 37
Bé MICFL 1406, MICRO 1150
B7 MICFL 1475, MICRO 38
CTL interface bringup program MICFL 1500, MICRO 38
utility programs MICRO 33 thru 38
Microprogram Detected Errors SENSE 108, SENSE 109
Monitor Check OPER 260, SENSE 108
Mode Switch, CE PANEL 20
Module 16 Counter OPER 46, OPER 90
Motor (VCM) Removal/Replacement, Voice Coil DM 845
Motor Assembly Removal/Replacement, Spindle Drive DM 810
Motor-at-Speed Circuit Diagram DM 161
Motor-at-Speed Switch Latched SENSE 107
Motor Belt Removal/Replacement, Spindle DM 815
Motor Brake Adjustment, Drive DM 715
Motor Pulley and Plate Removal/Replacement, Spindie Drive
DM 810
Motor Removal/Replacement, Blower DM 825
Motor Removal/Replacement, Cam Drive DM 830
Multiple Head Seleci Check OPER 260, SENSE 107, R/W 205
Maltiple or No Controllers Selected SENSE 108
Multitrack Commands OPER 70

N

No AM Found DATA 130

No Interrupt from Drive SENSE 109

No Normal or Check End SENSE 108

No PLO Input OPER 260, SENSE 108

No Record Found QPER 234, SENSE 105

No Response SENSE 108

No Sync Byte Found DATA 135

No Trouble Found START 400

Normal End OPER 90, OPER 103

Number of Seek Commands Processed SENSE 110

o

0dd Track OPER 12, OPER 113, SENSE 107
OLTs OLT 7

OLTSEP QLT 5

Online SENSE 106

On Track ACC 461

Operating Instructions, Microdiagnostic MICRO 10
Operation Incomplete SENSE 105

Operator Panel LOC 2

Ovperator Panel Description PANEL 10

Operator Panel Drawing - Control Module LOC 6
Operator Panel Drawing - Satellite Module LOC 16
OS Message Analysis MSG 9

OS-OLTEP OLT 5

Qutbus, Device DEV-I1 130

Overrur SENSE 105

Overrun Errors SENSE 110

Overshoot SENSE 108

P

PA (see Physical Address)

Pane!
CE PANEL 20
CE-timing chart PANCL 152
operator PANEL 10
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power PANEL 10
Parity Check Lamps PANEL 20
Performance Data Collection/Retrieval MSG 20
Permanent Error SENSE 105
Phase Locked Oscillator {(PLO)

cable termination INST 6

frequency control OPER 43

introduction OPER 42, OPER 93
Philosophy, Maintenance START 50
Photocell Assembly Removal/Replacement, Carriage Home DM 840
Physical Address Bytes OPER 20, R/W 343
Physical Address Check SENSE 108
Physical Address Wiring DEV-1 307
Physical Drive Identification SENSE 106
Physical Head Conversion R/W 343, ACC 501
Pin Adjustment, Door DM 790
PLO (see Phase Locked Oscillator) OPER 42, OPER 93
PLO Check OPER 260, SENSE 108
Poll Controller OPER 102
Poll Device OPER 104
Position Velocity ACC 451
Power Cables, AC INST 4
Power - Control Module

+6 volt regulator circuit PWR 61

+12 volt circuit PWR 41

+24 volt circuit PWR 31

—24 volt local supply circuit PWR 71

-4 volt circuit PWR 56

—12 volt circuit PWR 41

~24 volt circuit PWR 51

=36 volt circnit PWR 81

check INST 10

checkout procedure PWR 90

circuit breaker diagram PWR 21

introduction PWR 11

sequence PWR 11, PWR 100, PWR 101

sequencing circuits PWR [4

test point iocations - voltage PWR 91

test points PWR 17

transformer wiring chart PWR 90

voltage check chart PWR 90
Power - Satellite Module

+6 volt regulator circuit PWR 261

+12 volt circuit PWR 241

+24 volt local supply circuit PWR 271

4 volt supply circuit PWR 256

—12 volt circuit PWR 241

-24 volt supply circuit PWR 251

—36 volt supply circuit PWR 281

check INST 12

checkout procedure PWR 290

circuit breaker diagram PWR 221

introduction PWR 201

rectifiers LOC 14

sequencing PWR 201

sequencing charts PWR 214

test point locations - voltage PWR 291

voltage check chart PWR 290

voltage test points PWR 217
Power (see also Power - Control and Power - Satellite)

amplifier OPER 123

check INST 10

modec panel LOC 6, LOC 16

mode switch PANEL 20

off switch PANEL 10

on switch PANEL 10

panel LOC 2, LOC 6

panel description PANEL 10

sequence PWR 1}
Pre-installation Check INST 2
Preselection Check SENSL 108
Problem Analysis START 100
Program Controt Display and Data Display PANILL 20
Pulley and Plate Removal/Replacement, Spindle Drive Motor
DM 814

R

R/W (see Read/Write) OPER 210
Raw Read Iyata R/W 316
Read (see also Read/Write)
command descriptions OPER 76
command summary OPER 70
control OPER 102
controls R/W 317
data flow R/W 315
data path OPER 231
data scrializer OPER 41
description - G1, G2, G3, aund G4 OPER 230
G1/G2 timing chart OPER 232
G3/G4 timing chart OPER 233
home address R/W 320
home address timing chart R/W 323
initinlization OPER 230
only indicator PANEL 10
only lamp R/W 213
only latch actuator replacement DM 742
only switch R/W 213
only switch adjustment DM 740
operatior: tag OPER 103
raw data R/W 316
status OPER 104
sector QPER 250
Read/Write
cable termination INST 6
cabling diagram R/W 350
check SENSE 106
confrol OPER 210
control - logic overview OPER 224
controls, simplified diagram OPER 214
data OPER 93 ’
head circuit R/W 269, R/W 205
interface cable removal/replacement DM 803
interlock check OPER 260, SENSE 107
matrix card R/W 203, 240, 303, 205
matrix card signals R/W 100
matrix connector R/W 350
reset OPER 213
safety SENSE 107
set OPER 213, OPER 105
timing chart QPER 210
fiming diagram for reset OPER 218
timing diagram for set OPER 217
Ready Indicaior PANEL 10
Recovery Procedures, Error MSG 14
Rectifiers LOC 4
Recycle OPER 90
Recycle Line DATA 100
Regulator Board LOC 4
Removals and Replacements - Data Module DM 690
Reorientation Check SENSE 109
Reserve Command OPER 72
Reset Read/Write QOPER 102, OPER 213
Reset Switch, CE PANLEL 20
Response OPER 90
Restart Command SENSE 106
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Rustart Displacement SENSI 110
Retrieval, Performance Duta Collection MSG 20
Rezero

block diagram OPLER 129

description OPER 130

flowchart, access OPER 137

operation OPER 136

pattern RP1 102

pattern detection OPER 131

timing chart OPER 130, OPLR 136
Rotational Position Sensing (RPS) OPER 3, 250
Routine (see Microdiagnostics)
RPS Feature Present SENSE 105
Run Options, Microdiagnostics MICRG 10
RO Count Area QPER 20
R1 Count Area OPER 21

S

Safety Timer ACC 461
Satellite Module
AC board LOC 12
AC compartment LOC 12
connector/pin alignment, logic board LOC 12
drive logic board LOC 12
filter capacitors LOC 14
matrix card LOC 12
operator panel LOC 16
power check INST 12
power mode LOC 16
rectifters LOC §4
sequence board LOC 16
Search Commands
descriptions OPER 80
overview OPER 200
summary OPER 70
Sector
compare OPER 251
compare check SENSE 107
counter OPER 251
non-compare RPI 500, SENSLE 109
number SENSE 109, SENSE 100, OPER 254
Seek
address OPER 113, ACC 501
argument R/W 344
block diagram OPER 141
check SENSE 105, SENSE 108
check - DOS MSG 12
check - OS5 MSG 10
circuit diagram OPER 114
complete/search sector SENSE 107, OPER 107
description OPER 107, OPER 113, OPER 142
flowchart - access OPER 148
incomplete SENSE 109
initialization OPER 113
operation OPER 147
timing chart - access OPER 108, OPER 142
verification check on physical address SENSE 109
Select Active OPER 90
Select Amp Control OPER 129, ACC 461
Select Controller OPER 102
Select Device OPER 104
Select Hold OPER 90, OPER 93
Select Operation OPER 110
Sense Byte Conversion from B3 Message Byte FSI 60
Sense Command Descriptions OPER 70, OPER 74
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Sense Data (see also Performance Data)
byte 0 SENSL 195
byte 1 SENSE 105
byte 2 SENSE 105
byte 3 SENSE 106
byte 4 SENSE 106
byte 5 SENSE 106
byte 6 SENSE 106
byte 7 SENSE 106
bytes 8 through 23 SENSE 110
cylinder and hicad conversion ACC 501
description SENSE 105
format 1
byte 8 SENSE 106
bytes 9 through 16 SENSE 107
bytes §7 through 21 SENSE 108
bytes 22 and 23 SENSE 109
description SENSE 101
messages SENSE 109
format 4
bytes 8 through 23 SENSE 109
description SENSE 101
messages SENSE 109
format §
bytes 8 through 14 SENSE 109
bytes 15 through 23 SENSE 110
description SENSE 103
messages SENSE 110
format 6 SENSE 104
messages SENSE 100
summary OPER 70, SENSE 100
Sense Interface OPER 103
Sense Interface, Control ACC 233
Sequence Board LOC 6, LOC 16
Sequence Cable INST 4
SERDES OPER 41
SERDES Check OPER 260, SENSE 108
Service Attention DEV-1204
Service Overrun A(C) SENSE LI0
Service Overrun B{D) SENSE 110
Servo
amplifier OPER 116, OPER 117
amplifier - rezero ACC 441
amplifier seek ACC 631
analog OPER 116, OPER 117
analog diagram - rezero ACC 451
analog diagram - seek ACC 641
block diagram - rezero ACC 430
block diagram - seek ACC 620
clock OPER 123, ACC 441
latch OPER 117
logic OPER 116, OPER 117
logic diagram - rezero ACC 461
logic diagram - seek ACC 651
off-track check SENSE 108
track OPER 124
velocity OPER 250
Set Cylinder OPER 105
Set Difference OPER 105
Set Head OPLR 103
Set Read/Write OPER 105
Set Read/Write On SENSE 108
Set Read/Write Op OPER 213
Set Sector OPER 250
Set Target OPER 105
Set TSF OPER 105
Set Unsuppressible Register OPER 102
Shield Assembly Removal/Replacement DM 835
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Shift Register OPER 41
Shroud Removal DM 705
Shroud Screw Sleeves Adjustment DM 750
Single Track Commands OPER 79
Skip Displacement OPER 20
Skipping, Surface Defect OPER 25
Selid Logic Design Automation LGND 10
SOSP (Standalone Online Test Support Processor) OLT 7
Spindie Drive Brake Assembly Removal/Replacement DM 810
Spindle Drive Motor Assembly Removal/Replacement DM 810
Spindle Drive Motor Pulley and Plate Removal/Replacement DM810
Spindle Motor Belt Removal/Replacement DM 815
Split Field QPER 25
Standalone Online Test Support Processor (SOSP)} OLT 7
Start START 100
Start/{Stop Switch PANEL 10
Statistical Datg MSG 22
Status SENSE 108, SENSE 106, CPER 44
Status, Controiler OPER 44
Status, Drive OPER 44, SENSE 106
Status Overrun DATA 165
String Switch Feature
biock diagram SSW 100
bypass procedure SSW 115
bus in OPER 102
bus out OPER 102
cabling SSW 115
card locations LOC 2
description OPER 111
Surface Defect Skipping OPER 23
Switch Adjustment, Belt-in-Place DM 735
Switch Adjustment, Read Only DM 740
Switch Control 1 OPER 102
Switch Control 2 OPER 102
Switch Removal/Replacement, Air Vane DM 820
Switch Status SENSE 107
Sync Byte OPER 43
SyncIn OPER 90, OPER 43
Sync Out OPER 90
Sync Out Timing Error DATA 110, SENSE 109

T

Tag Bus OPER 90
Tag Bus Parity Check CTL-1 380, OPER 260, SENSE 108
Tag Bus, Device DEV-I 132
Tag Decodes QPER 98
Tag Gate OPER 90, OPER 93
Tag Out OPER 93
Tag Sequence OPER 95
Tag Valid SENSE 108
Tag Vatid - CTL-I OPER 20
Tag Valid - DEV -1 OPER 93, DEV-] 146
Tailgate LOC 2
Tailgate Cabling INST 6
Target Velocity OPER 130
Termination INST 4
Termination Code Table QLT 50
Test
data module scan A/B OLT 20
DOS-OLTEP QLTS
OLTs OLT 7
OLTSEP OLT 5
OS-OLTEP QLT 5
prerequisites OLT 7
termination code table OLT 50
WINSFPCO OLT 6

Test Poini Locations - Voltage PWR 91, PWR 29
Time Out SENSE 108
Timing Charts

description LGND 6
Tools DM 700
Top Cover Latch Adjustment DM 710
Track

active RPI 100, RPI 102

condition check SENSE 105

crossing OPER 141, SENSE 108

crossing latch ACC 530

even OPER 12

following OPER 123

following timer, logic diagram ACC 406

fellewirg timer, description ACC 461

format OPER 20

layout OPER 12

logical SENSE 106

odd OPER 12

overrun DATA 160

servo OPER 124 :
Transfer Sector Count Description RPI 530
Transformer Wiring Chart - Control PWR 90
Transformer Wiring Chart - Satellite PWR 290
Transition Check OPER 260, SENSE 107
Transmit Cylinder Address Error SENSE 109
Transmit Control OPER 102
Transmit Difference Error SENSE 109
Transmit HAR DEV-I 156
Transmit Head Error SENSE 109
Transmit Target Error SENSE 109
TSF OPER 105

U

Unexpected Drive Status at [nitial Selection SENSE 109
Unit Check MSG 30

Unit Selection OPER 110

Unload Checkout DM 510

Unloaded Switch Data Module DM 730

Unloaded Switch Circuit Diagram DM 131

Unsquelch OPER 106, R/W 317

Unsuppressibile Register CTL-] 340, OPER 102

Usage Statistics MSG 30

v

Valve Adjustment, Ait DM 720

Valve Assembly Removal/Replacement, Air DM 820

Valve Cable Removal/Replacement, Air DM 820

Vane Switch Removal/Replacement, Air DM 820

Variable Frequency Oscillator (VFO) OPER 42
frequency control OPER 43

VCM (see Yoice Coil Motor) OPER 117

Velocity ACC 451

Velocity Filter ACC 462

Velocity Error ACC 451

VFO (see Variable Frequency Oscillator) OPER 42

Voice Coil Motor OPER 116, OPER 117

Yoice Coil Motor (VCM) Removal/Repiscement DM 845

Voltage Check Chart PWR 90, PWR 290

Voltage Test Points PWR 91, PWR 291

3340 AC0030 | 2747759 See EC 440218
Seq. 1 of 1 | Part No. (1) History 5 Aug 74

440227
14 Sept 76

© Copyright |1BM Corporation 1973, 1974.-1975

w

Wait Latch OPER 117
WINSEPCO OLT 6
Wiring Diagram - CE Panel PANEL 153
Write (see also Read/Write}) OPER 225
Write Command
controls R/W 100
data check DATA 233
data flow R/W 101, R/W 266
data path OPER 226
description OPER 78, OPER 225
initialization OPER 223
operations R/W 100
summary OPER 70
timing chart OPER 227
Write Current Check OPER 260, SENSL 107
Write Current Sense R/W 275
Write Data Check OPER 260, SENSE 108
Write Data Flow R/W 101
Write Data Serializer OPER 41
Write Enable SENSE 107
Write Fail OPER 260
Write Inhibit - DOS MSG 12
Write Inhibit - 08 MSG 10
Write Inhibited SENSE 105
Write Operation GPER 104
Write Overrun OPER 260, SENSE 107
Write Transitions R/W 269

Z
Zero Velocity Detect ACC 461

INDEX 5

INDEX 5
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3340

nance activity.

VOLTAGE LEVELS

+6.0
NPL
+1.7
Unreliable Region
+0.7
Down Level {(-NPL)
0 Voits -
-0.61 I
Up Level (+MST)
-0.97 | ﬂ
Unreliable Region
MST-1 4 152 ”
Down Level {—MST)
-2.38

AC0000 2747151
Seq. 2 0f 2 | Part No, {1

440200
25 Jun 73

© Copynght {BM Compaeation 1973, 19/4,1875

440223
14 Mar 75

SCOPE PIN LOCATIONS

Four-high card socket or pin
side of MST board shown:

—

D02 —=i5 g~ BO2
2 ol
0o a
5o
B e
28
D13 ~»|gcj= B13
Jo2 - - (307
PO2 =T 0} MQ2
o
9
8
o
upz =g g+ 507
o a
oo
a u
08
1.
MST-1 Card
Voltage Card {Contact Tah)
-4 BUG, GOG, M6, and 506
Ground nog, 108, P08, and UO8

tribhution:

KV01i0, 020
BV100

W
]

ALD pages showing voltage dis-

(crives)
{coniroiler)
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3340

Hdhive auLivity.

VOLTAGE LEVELS

+8.0

NPL

Unreliable Region

Down Level (—NPL

J Voits —
—0.61

—0.97

MST-1

—1.52

—2.38

SCOPE PIN LOCATIONS

Four-high card socket or pin
stide of MST bhoard shown:

D02 :rﬂﬁr 802
0o o
c o
g o
Qo
o n
[= )
Q Q
¢ o
D13 —|c |- B3
JO2 =[50 (GQ2
5 8
oo
an
8o
o0
a o
Q n
P02 =T MO2
88
8 a
a g
G O
g a
oo
o o
o g
uo2 |Yom mll 502
oo
Do
E B
[n e}
0D Q
a g
—ca
a o
LT
MST-1 Card

Voltage Card (Contact Tah)

. BO6, GOB, MO8, and 506
Ground DO8, JO8, P08, and UOE

ALD pages showing voltage dis-
tribution:
KV010, 020 (drives}
BV100 {controller)

AEQQQ0 | 2747325 440200 440203 | 440209
Seq. 2o0f?2 | Part No. () 25 Jun 73 2Nov 73 | 25 Mar 74

440223
14 Mar 75

© Copyright 1BM Corparation 1873, 18741975




MAINTENANCE LIBRARY CROSS REFERENCE {MLX)

USE THIS PAGE WHEN ENTERING THIS MLM FROM ANOTHER MLM:

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

Find that exit number in the appraopriate colurmnn of the chart on this page.

El Proceed to referenced page in this MLM.

3340

MAINTENANCE LIBRARY CROSS REFERENCE

MLX 1

FROM OTHER MLMs TOQ THIS MLM
370/115 370/125 370/135 18C 3830
NV NV NV Page
1 1,35 1,3,5 START 100, Entry B
6 6 6 START 100, Entry A
7,12 7,12 START 100, Entry D
8 8 START 100, Entry C
9,15 9,15 CTL-l1 410, Entry C
7 7 14,17,20 | 14,17, 20 SENSE 100, Entry A
1 1 OLT 1
2 2 .MSG 30
3 3 FSI 50
4 4 MICRO 10
6 6 FSI 100
10 10 RPl 110, Enuy E
8 8 OPER 100
5 5 MICRO 90

Machine X
Maintenance
Library Mach X
\9/
3340
MLX CHART
} DRV 10
i MAINTENANCE LIBRARY CROSS REF
‘ FROM OTHER MLMs TO THIS MLM
Mach X MLX 1
3340 \/ .
Maintenance r ke
Library 3 — |———|-PWRI6— — —
MLX 1
. PWR 10
AEQO001 2747326 440200 440202 | 440203 440214
Seq. 1of2|Part No, ( } 25Jun?3 | 7Sept73 |11 Nov73 | 17 4un 74

© Copyright | BM Corporation 1973, 1974

MAINTENANCE LIBRARY CROSS REFERENCE

MLX 1



MLM EXIT LISTING MM BT LsTne T MILX 2

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

Exit Page(s)
CTL-1 100

—

START 100

SENSE 104, START 100

QN S(WiN

SENSE 100
MICRO 11, PANEL 151
PANEL 1562

-
o

—
-

—
N

-
(7L

-l
£

y
3]

-
[=2]

-
~J

y
co

—
(=}

N
j=]

N
ary

N
N

N
w

N
Y

]
[32]

2]
[=7]

N
~)

N
[=+]

]
o

[ ]
[=]

[ ]
puird

43
N

[ ]
w

W
Y

W
[ia}

3340 AE0OD 2747326 440200 440202 440203 440214
Seq. 2 of 2 | Part No. [ ] 25 Jun 73 | 7 Sep1 73 2Nov 73 1 17 Jun74
MLM EXIT LISTING M Lx 2
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3340

HdHUE dULiviLy.

VOLTAGE LEVELS

SCOPE PIN LOCATIONS

Four-high card socket or pin
side of MST board shown:

+5.0 D02 - hm”m.fll BOZ
o Q_
o 4a
aa
o5
a8
D13 |vamm;T B13
JO2 (a5l GO2
evel (+IN m m
NPL 23
0o
PO2 |Ywm C)~ MO2
o o
1.7 £ 5
Unreliable Region m 2
+0.7 3 mv
Uo2 -—[tT]-< S502
0 a
0 Volts — \ g g
—0.61 m m
097 Up Level (+MST) E
Unreliable Region T
MST-1
-1.52 :
S MST-1 Card
Down Level [—MST)
_9 138 Voltage Card (Comntact Tah}
-4 BOG, GO6, MO8, and S06
| Ground D08, J0B, P08, and U08 !
ALD pages showing voltage dis- |
tribution:
KV010, 020 (drives)
BV100 (controller)
AHO000G | 2747327 440200 440203 440209 440223
Seq. 20f2 | PartNo. |} 26Jun73 | 2Nov73 | 256 Mar 74 | 14 Mar 75

© Copyright IBM Corporation 1973, 1974, 1975



LEGEND CONTENTS . tecenocontEnts | GND 1

MAINTENANCE ANALYSIS PROCEDURE (MAP)
LEGEND

Flowchart Symbols — — — — — — — — — LGND 4
Description of blocks and symbols
used on MAP flowcharts.

Other Symbols — — — — — — — — — — — LGND 6
Description of symbaols used on MAP
diagrams,

MAINTENANCE DIAGRAM

DESCRIPTION- - — — — — — — — — — LGND 8

Typical MAP diagram tayout. Shows
card boundaries, card locations, and
ALD references.

AUTOMATED LOGIC — — — - — — — LGND 10, 12,14

Definition of blocks and symbols used
on ALDs and compressed FEALD:s.

ABBREVIATIONS AND DEFINITIONS— LGND 16, 18, 20

Glossary of terms and ahbreviations.

MICFL LEGEND — — — — — — — — — —~ MICFL 5

Description of special symbals for
automated Microdiagnostic Flowcharts.

3340 AH0001 |2747328 440200 | 440203 | 440218 ‘

Seq. Tof?2 |PartNo{ ) 25 Jun 73 2 Nov 73 5 Aug 74 I LG N D |
LEGEND CONTENTS
© Copyright IBM Corporation 1973, 1974




MAINTENANCE ANALYSIS PROCEDURE (MAP) LEGEND

FLOWCHARTS

FS! .
Biack coming
on page only
@ Leaving page

O~ ~O

Passible Causes

External Page Connector

Connection between flowcharts on separate pages. Letter
keys are used to identify corresponding points, Below
the symbol is the page number of the connecting point.

Internal Page Connector

Connection between several parts of the same flowchart,
Line-of-sight.arrows assist in locating other connector(s).

Possible Causes

A2K 2 Summary of possible failing units on MLM page.
A2G2 (See details on START 55)
1 . . . P
Swap, replace. or inspect Passible Couses Possible failing units for a particular error,
possible causes. [f unable to | _ _ . . R .
uickly isolate faiturs, con. ; iggg Primary isolation method — Swap, repiace, or inspect.
tinue analysis procedure, Alternate isolation method — Continue analysis procedure.
T
(Timeout waiting for N Terminal Block
response on R/W ) Beginning or end of flow path.
Decision Block
Tag Bus or Bus Out Branch to alternate paths.
Parity Indicated
When replacing A2G2, Annotation Block (Supplementary)
check addressin Lo— ..
jumpers. See ”\?ST 8. Descriptive comment or expianatory note.
:_ - - - "‘I Annotation Block {In Line)
_ Error Alertmissing Descriptive comment or explanatory nota,
Set the Data Entry General Purpose Action Block
switch to ’AA" and
operate the Execute
switch
Reptace Card Specific Action Block
A2K2 Denotes special CE actions: Scoping, Replacing or
Swapping Cards, Checking, Running Microdiagnostics,
Adjusting, or Installing.
3340 AHO001 | 2747328 440200 | 440203 440218

Seq. 20f 2 |PartNo. () 25 Jun 73

2 Nov 73 5 Aug 74

& Copyright 1BM Corporation 1973, 1974

EXAMPLE

MAINTENANCE ANALYSIS PROCEDURE {MAP) LEGEND

F3i

Timeout walting
for response on R/W

[

Possible Causes

1. A2K2
2. A2G2

Swap, replace, ar inspect
possible causes. 1f unable to
quickly isolate fallure, con-
tinue analysis procedure.

Tag Bus or Bus Out
Parity Indicated

Yes

| - — 17
b Error Alert missing |

e

Bepltace Card |
A2K2

Passible Causes

Yes
Trouble corrected
When replacing A2G2, Set the Data Entry
check addressing jumpers. | | citeh to 'AA' and
See INST 8. operate the Execute
switch .
Yes

Trouble corrected

Maintenance
procedure complate

)

START 500

LGND 4

MAINTENANCE ANALYSIS PROM .. .RE (MAP) LEGEND L G N D 4



MAINTENANCE ANALYSIS PROCEDURE (MAP) LEGEND

DIAGRAMS

Black coming
on page only

Leaving page

A

CHANNEL INTERFACE (CHL-I

CONTROL INTERFACE {(CTL—1)

DEVICE INTERFACE {DEV—~1]

DEV BUSIN _ DEVBUSIN
CTL BUSOUT CTL BUSOU

External Page Connectors

Connection between diagrams on separate
pages. Letter keys are used to identify
correspanding points.

SWFE over the symbol indicates a connection
if the String Switch feature is installed.

Internal Page Connectors

Connection between several parts of the
same diagram. Line-of-sight arrows assist
in focating other connector(s).

Test Points

Used on diagrams to indicate key test points
or key circuit parts.

Interface Between Two Functional
Units

(For examples of their use, see OPER 5)

Channel Buses and Read/Write
Bus

.

[Gate) 4>foo.oo

| }
of Lo
N/C N/O

LED

CB i ‘
| — I
Aux

f——C-——— ¢
N/O

O
N/C

T Multiple Line Transfer cp
1= —
2—
A N/C Aux
W [ O o
| — o
{ ) N/C
3340 AHO006 | 2747751 440203 440209 | 440213 440218

Seq. 10f 2 |Part No.

2 Nov 73 26 Mar 74 | 13 May 74 5Aug 74

© Copyright IBM Comoration 1573, 1974

Gate

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

Solenoid

ldentified by name, for example, Feed Clutch.

Relay or Contactor
Type indicated by letter code.

P = Pick H = Hold
PL = Pick Lower LP = Latch Pick
PU = Pick Upper LU = Latch Upper

Relay Contacts

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

LED (Light Emitting Diode)

Circuit Breaker {CB) with Aux Points

Electrically or manually tripped, handle
generally higher current, and may have
auxiliary points {aux). N/O points make
contact when associate CB is positioned
to conduct current.

Circuit Protector {CP) with Aux Points

Normally tripped electrically, handle iower
current, and may have auxiliary points (aux).
N/O points make contact when associate

CP is positioned to conduct current.

MAINTENANCE ANALYSIS PROCEDURE IMAF} LEGEND LG N D 6
TIMING CHARTS

Check Latch _yeeesessss—s = For all signals {+ or —}, the active
state is indicated by the heavy
R/W Reset _summmsl WENEEE  part of the line

FEATURE PAGE IDENTIFICATION

Located in upper and lower right
SWFE Pe e
corners of pages that are unique
to the string switch feature.

Located in upper and lower right
corners of pages that are unique
to the fixed head feature,

FHFE

MAINTENANCE ANALYSIS PROCEDURE (MAP)} LEGEND L G N D 6



MAINTENANCE DIAGRAM DESCRIPTION

Basic Machine

The diagrams used with the Maintenance Analysis Procedure
{MAP) throughout the MLM use the same format as shown
in this example.

The dashed line defines the card boundaries. The card
location and ALD reference page are identified in the upper
left corner of the dashed block. If the logic on the card is
shared by the A drive (left drive of the module, looking
from the front} and the B drive {right drive), there is one
location and one ALD reference. If the A drive and B drive
have separate but identical cards for the same function, only
the togic for the A drive is shown, The identifier in the
upper left part of the dashed block gives both locations.

Machines With String Switch Feature

On pages with diagrams of string switch logic, where the
A-interface and the B-interface have separate but
identical cards for the same function, only the logic for
the A-interface is shown. The identifier in the upper
left part of the dashed block gives both locations,

Yoy

A2K2{A2F2)

MAINTENANCE DIAGRAM DESCRIPTION

A-Drive Card Location or A-Interface Card Location with SWFE (string switch)

B-Drive Card Location or B-tnterface Card Location with SWFE {string switch)
(1f there is an identical separate card for either)

ALD Reference. (If the right drive logic is on a separate card, the reference
is in parentheses.)

_Bx111(3\'111]--——-—————-—.———————_—_—_—_—_—_I

I 100 NS TAG VALID —-
M ——REy AL ——Alh I
} TAG RESP i BF 16046 ZBOZR AR b ™ % —ZBOSLA |OR RB1O
l iazxa] |— - mn t I
A-AZK? LD ZBOIAA —COERCE
I TAG RESPONSE —ZB13n TAG VALID
—hC A ZD13h AF
IBI3L A N ADIO D104 oR - COERCE TAG YALI
I D158 LA-AZK2 130 1BAT40  LBEI4D YBE160
1 La-A2K2 A-AZK2 DOt |
+ ADDRESSING 87 BF 1208M2 ¥ l
- ALOW DRIVE TAG vu.rn—'—arnnm. & ™ . LD TAG RESPONSE
SELECTED- X BE 130402 OR hBI12 { LCmeso  tee200
CONTRLR POEL OP 02 BF110AL2 m1z
i Y k2 I
- VALID TAG GATE ! I
$BLOCK TAG VAL [D ' BH106A2 |

h—_———————-————————_———————-—-————-—_—

440203 | 440209 | 440213
2 Nowv 73 | 25 Mar 747 13 May 74

2340 AHO006
Seq. 2 of 2

2747751
Part No. { }

440218
5 Aug 74

© Copyright 1IBM Corparation 1973, 1974

MAINTENANCE DIAGRAM DESCRIPTION

LGND 8

Used to identify key
scope points or line
names, {For example,
+Coerce Tag Valid €.
is at pin B10.}

LGND 8



AUTOMATED LOGIC DIAGRAMS automatepiocicoiacravs | GND 10

SOLiD LOGIC DESIGN AUTOMATION

Level Unsymmetrical :

2 Level Symmetrical A—— g —3 A |orm
Macro Symbol Buited Biock (FEDAL QDD ——] —— —— 00D —— The output ling s at its inqicated level whep one
or more of the input functions have been satisfied.
Y — ) OE | OE
=0OR — OR The autput line is at its indicated polarity when one
A —— or mare of the input AND groupings has all its inputs &t
the indicated polarity. OR —— —d OR
A A == A
00D = — —=0DbD |—— The output iine is at its indicated level when all
O0F — ] — ot of the input function groups have bean satisfied.
—J OR-=A == 0R]| A The cutput line s a1 its indicated poiarity when all ADDITIONAL 2 LEVEL UNSYMMETRICAL LOGIC | .
= — OR +—— of the input OR groupings have ocne or mare of their - Note: For additional
— S inputs at the indicated poierity. Input | Gutput Ingut | Qutput infarmation , see |BM
L OR Laval Leval Symbuo! Lavel Laval Symbol Maintenance Library,
Logic Blocks,
¥ AND A, ‘ GE *Any of the o] Automated Logic
— A L . following Diagrams SLT, LD,
p_—— ono The output fine is at its indicated polarity when an * OR oR [s1nls] PH functions: FH ASLT, MST. order
- A ——— QDD number of its input AND groupings has all its inputs A, OR, AR, number §Y22.2798
—a at the indicated polarity. 2 ooD oD cop 53 QF or CDD 53
The output line foliows the data input jing when the
contra! input line is at its indicated polarity and the :
L — OE i PH data input grouping {OE) is satistied. 1f the data input 3 Levei Logic
Control P L—— line remains constant, changes in the control line will e
not affect the output. If the control input line reverses A—iop.pH =] A [plp The output line is at its indicated polarity when one
Clear ——— poiarity, the output will remain at the polarity it held DE - o alH or more of the input functions are satisfied and the CTL
at the moment the gontrot line charged, oL —— ——i CE input is at its indicated state. When the CTL input goes
I N . LR -—— R 10 the oppesite polarity of that indicated, the output will
R e e FolS i ater lo  Sossed, Actatin i CLR
— FF 8 Dulse 3015 The CLR input fine resets the Polarity Hold circuit and the cutput
polarity shown, After set time, the top AN has are raverse of the nolarity shown
— . o I: no effect. ) ) ) gD ity s .
i_A Output apposite the polerity indicated results when A _ == & |olg —— The output fires will be at the indicated polarity when
the bottom AND goes 1o the polarity shown. Aiter . A —oedOR R RIF one or more of the input AND functions above the
reset time the battorn AND input has no effect. De =S b =—_A delineator has been satisfied. After set time the upper
———{0OR58 | ont ss Whean one or more of the input pulses change to E—— o AND function has no effect, ]
— p— its indicated polarity, the output line ternpgrgri?y —=— A jo Cutput Gpposite the indicated polanty results when
P — [~ Changes to the poiarity shown for a pericd of time == A |R} p._ the AND function below the delineator goes 1o the
that is characteristic of the particular circuit. paolarity shown. After reset time the lower AND
function has no effect.
==jORsss == A |o]s o
[ ) Ep— A — o R1% At the time ane or both input functions is satisfied,
GR WL AL i the output line temporarily changes to the polarity
DoT When the output of a block enters both a DOT OR and shown for a period of time determined by the Single
- a DOT AND, the ietters WL {wired logic) are placed to Shot {83) block circuit
the right of the primary block function symbel.
Basic blocks whose outputs are connected externally
1o perfarm an AND or OR function are identified by
an A or OR placed to the right of the primary block pommens 2PN E_—
OR Wi function symbol, replacing the WL. A+QR . % ArOR DELINEATOR: The asterisk is inserted in the space reserved
OR | f— a_ between top and bottom functional groupings.
DOT Note: Other functions may be dotted as shown in
the ch. law.
. chart below. FL The FL, PH and other symbols
ACDITIONAL 2 LEVEL SYMMETRICAL = as0r are placed as the top line Aote: Other functions may
output pin pesition where the be dorred as shown in the
Input Output Input Dutput — macro symbol space requirement chart below.
Love! Level Symbol Lavel Leval Symbaot [j_ prohibits the dot function 1o be
placed within the logic biock,
813 A OE=A AND PH AsPH ADDITIOMAL 3 LEVEL LOGIC
obD QRD=A DE QE«PH
OR QR+ A OR OR+PH Input Sncoind Qutput Input Second Qutput
Level Lavel Lavel Symbal Lavsl Lavel Leval Symbo!
AND OR A+OR AND FF A=FF AsFL Y
OE QE-OR QE OR CEsFF QEsFL ° OR A OR=A . AND FF AsFF AeFL
’ OR FL ORsFF OReFL OE OF »A OR or OR+FF OR«FL
AND } ODD A+QDD o] FL OEsFF OF sFL
AND S5 As5S . AND OR A+OR
AND OE A+QE OE DE 88 OE OE +0R * AND 88 AsSS
GR ; OR<DE OR OR«8S OR OR+55
b 0:0 PH OR=PH [al3 QE =88
- Al A+PH " - -
Nots: For additional information see 18M Maintenance Library, Logic 8focks, Automated Logic Diagrarms SLT, SLD, ASLT, MST, DE OF sPH Any of the fallowing basic functions A, OR, AR, or
order number SY22-2798. QE.

1340 AHO010 | 2747320 | [a40200 | 440203 IBM CONFIDENTIAL
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AUTOMATED LOGIC DIAGRAMS

3340

Descriptions .

B

PH

o
—s
Basic Storage
Symbols

CONDENSED FIELD ENGINEERING AUTOMATED LOGIC DIAGRAM SYMBOLS

Functicnal Symbel CFEALD
FE — FF
a
co a co
— ) =
b cD
— d L€ d [
. : FE [— . s FF
o o o
c J ¢ —t]
d d—R
c —JorHn g o
f—K f — K

inherent-OR In The FF

Note: For additional informatign, see |8V Maintenance
Library Logic Blocks, Automated Logic Diagrams SLT.
SLD, ASLT, MST, Order No. SY22-2798

CFEALD Logic Block Line Symbols

Functional Symbol

4 —y

AR*DF
b— | . a b 1
|. c 61
c

¢ ——

FL

Single Function

CFEALD
AR<DF

Function Symbol

Apptication

FF

A,

CFEALD
f FF i
s
18
R
G1

[ T = T - T =

P

b—d

G2

Dependent Notation

AUTOMATED LOGIC DIAGRAMS

il

Arn eaqual sign {=] followed by a
number specifies the number of input
lines of the polarity shown required

to produce the indicated output.

——{ = hoos
AU+ Do

LGND 12

CR

A plus {+) or minus { B ) under an
output line indicates the extreme
potential that may be forced by an
external spurce.

A loading character (L or U} under
the output line indicates that the
external load cannot be isolated from
the driving circuit without affecting
the output of the driver,

Special Notations

Functionat Symbaol CFEALD
Input Input Output Storage 4
Line Lines Lines Elament 2 oco
o= ol - 1 A 0 [
&% £|El . ® g 1
| . e | & g - I
- a8l= &5 2lE a4 -—1
2 2 & 2 £ & ] & JE— 2 -
£ 0|z (2 c|le|2lE —
St |el&] |[E|&(2) |6|c6|2(&] COMMENTS A 1 ¢ s G
s X X X 5
s X X Example: B » INH 69—
S input with indicated T 7]
RI X < X - X %odlia;!t:dp?c:;cfsl ;:wi Note: INH line inhibits
i utpu g . e
of the block (“on* A 7 '3_:',“’”{; j’”es ifitis
iti ositive (+),
3 < % < condition}, —_— posit
X
J X The decimal sum of the line values of
those inputs which are at their active
K X a X level equals the vatue of the active
K X X output line. If no input lines are
active the O output line is active. If
JK X x aft input lines are active the 7 outpur
line is active,
T ES
% Neote: The decimal sum value existing
ar the decoder inputs agrees with the
gD X < X X decimal number shown at the output
o X X line fabels. Only one output can be
active at any given time.
C X X
" X Output Value Input Lins
A Condition
TAllows its associated "CD™ A C
G X X i entry toc set or reset the 0 A % g
G X X storage etement. ; % 8 &
3 ABC
, 3 AR C
Note: Flip Flop = Apy combination 5 AB T
FlipLatech =8, A, G. & AB C
Polarity Hoid = C, CO, R, or G. 7 A B C
AHO010 | 2747320 | |440200 | 440203
Seq.2of 2 | Part No.{ } [ 256 Jun 73 2 Nov 73
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Functional Symbol

1
1%
4. 1a 0
a1 0X0
[
P RALS

CFEALD
DCD
a 1 X0 p—
b 2 IXgpb—
=8 4 0X0p——
11X fF—

Note. Rightmost digit on the
output line corresponds to the
tapmost digit on the inpurt line
{“X" in any position means that
input line has no effect).

CFEALD

DCD

T

Multiple output lines

can be associated with
a given output {sum}.

UNTIL DECEMBER 1973

CFEALD
DCO

—— GA
— GB

08—

18—
—] Al 38 b——0
—1 A2 480——
——4a4 sR}——

A decoder shown
with gating hnes,

IBM CONFIDENTIAL

Function Symbot CFEALD
MTX
Y3 X0 [+ 0
X1 1 1
Y2 X2 2 2
3 —
Y1 4 pr—
51—
Y0 68—
7 —-
Y0 0 8
X0 X1 X2 v1 3 5
Y2 ] 10
Y3 9 11
Active Input Lines Active
X0 X1 X2 Y0 Y1 Y2 Y 3| Cutput
X X 4}
X X 1
X X 2
X X 3
X X 4
X X 5
X X [
X X 7
X X 8
X X S
X X 10
X X 11
MNore: The matnix (MTX) is a functional logic block

with two or more groups of inputs.

The decimal

numbered output will be active when it equals the
decimal surm of cne active tine from each input
group (shown in Chart). If any input group does
rof have an active input, then there is no active
qutput from the matrix block.

AUTOMATED LOGIC DIAGRAMS

LGND 12



3340 AHO0014 | 2747330

AUTOMATED LOGIC DIAGRAMS

ELEMENTS WITH COMMON INPUTS/OUTPUTS

Element Description

{(Name} Common
Control
T
Functional
p— Elements

{Data Section}

1Nl

COMMON CONTROL SECTION: Used
only for dependancy (gating) and/or
common lines for the register. There
are no putputs from the cammon
section.

Name: May be any of the following,
selector (SEL}, register (REG), decoder
{DCDI, matrix (MTX]), multiregister
{(MREG), and delay (DLY).

DATA SECTION: A group of vertically
stacked functional elerments. The
number of stacked elements varies
with the number of inputs.

Common Function {COM)

2 —4 . 21— G1
c#’ b— G2

Shift Register (REG)

REG

REG
— 4
—E Gi
. G2 :
i o [

}D

5o — —

Shift up or down

CFEALD CFEALD

64 Bit Shift
REG
}

)o

B4 Bit Shift
to the lowest
order position

DEFINITION: The control input causes the data

in each bit position to shift one position as
indicated by one of the following designations.

* ) ** (greater than} When this line goes active
the data content shifts from the top {(upper-
most} bit position, Simitarly, the contents

of each bit position shifts down the symbol.

« { " {less than) When this line goes active,
the data content shifts from the bottom
to the next bit pasition above and similarly
for each bit pesition in the shift register
symbo!,

Note: A time difference in shifting is
indicated by a trailing edge symbol [ 2 ).

Multi-Control Register (REG)

C?EG CﬁEG
— C2 c2

j.'i 3
A oD c—{41 L E q
4— | ) CiD J—- cinb—
e A B LT , cap +— — 20—
—2 e b - i €D 4+— €30 }—
f
g—42 OE c1olb—
A Lk cp f— cio
b c20 4+—— capl—
h -k CFEALD
CFEALD CFEALD
Functiona!
Symbol The muitiple control inputs is desig-

DEFINITION: Common Function
biock may be associated with any
group of basic iogic elements
functionally related by their
dependent gating. Each functional
elemaent contains the proper
letter(s} that makes it an approved
logic symbol. The common section
may contain the ietters COM at
the very top line.

nated by sequential numbers shown entering
the common section; for example, C1, C2.

The contrel data enters the data section
of the symbol and normally diagrammed
as multiple autputs.

The "'C" designator must be a suffix to
differentiate it fram a gate.

Example:
C1D = Storage Data controlled by C1.

Multi-Register (MREG)
MREG

G1
1A %E_

I

CFEALD

DEFINITION: The MREG functional

logic biock represents groups of associated
storage elements in addressable word con-
figuration, The MREG requires address
inputs. All functional lines used for storage
elerments including the dependeney notation
are applicabie.

Addresses are previously decoded and the
resultant address line{s) are handied by
a single flowline representing all addresses.

Selector Function {SEL}

a
a b G2
d A i c G3
197 ] C
b
[ d 1
4 € 2 3
' A K i 1
—— OR —I 9 2 3
h—1
9 SR b 3
h L lorH )
e I
1
c
Fungtional CFEALD
Symbol

DEFINITION: A selector is a functional
fogic block that consists of two or more
QR blocks having input and/or cutput
signals dependent upon comman gates.

Note: The O * symbol represents the
OR function connection in the data
section.

Seq.1of2 {PartNo.( )
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Address notation A, AR, or AW must prefix
the data. This indicates the data is dependent
on an address,
A = Read Only Storage (ROS) or when
the read/write address is identical.
AW = Write address, AW must be shown
as data input dependent; {for example,
AWCD].
AR = Read address. AR must be shown 2
a dependency with the output.

The numeric address span is specified
in the common sectian,

G’ replaces the C to control the data
informatian in the MREG. The C is reserved
for the condition that woutd place a zero in
all storage cells not addressed.

DEPENDENCIES AND FUNCTIONAL NOTATIONS
inputs — Dependency notation is read from
right 1o left
Example:

AW2G1D - Data input dependent
on control GI further
dependent on gate 2
and the write address.

Qutputs — Notation read from right to left.
Example:

AR3 -~ Storage data output
dependent on Gate 3
and further dependent
upon contents of the
stored data at the
setected address.

Register Function (REG)
a—— a — Gt
A e s e
ERRnTRE.
€ c u _: q
d R 2

) f —1CD 24
S [
c g {1CD 2fi
R
CFEALD

g _1 A PH E_ i Example:
cD = 1CD = Storage Data

c dependent upon
R C1 with the resul-
tant controlled by
b C.
Functionsd
Symbol

DEFINITION: A register logic block consisting
of a group of associated storage elements with
commaon input and/or output gating or Gther
common input lines such as reset.

Note: Descriptive nomenclature such as bit 1,
mav be placed in each fogic element.

AUTOMATED LOGIC DIAGRAMS LG N D 1 4

ORDER AND SELECTION OF FUNCTIONAL
SYMBOLS HAVE THE FOLLOWING EFFECT

Note: No action takes place in the addressed
storage cell unless G1 is active.

—— DCD |g

bDCD -

AW2G1D — AR3|

G1 Active At 1ts Indicated Polarity:
{al Data and G2 active = write a one,

{b) Data and G2 inactive = write a zero

[c) The output is active if 1 had
been stored in the storage element and
G3 is active. If a O had been stored
or G3 is inactive, the outputs are inactive.

Counter (REG)

REG REG The reset and
— R presetinputs
—_ — G cause the gutputs
—1 1 —d to assume polarity

j j q shown .
——GI1D —— ———J 1§+ Pb—
—G1D f— —J15+1 p—
The increment

—Jdgip +— |1 control {+)
causes the outputs

to change when it
fails with trailing
edge symbol ( = }
CFEALD CFEALD

DEFINITION: A Register to be incremented
or decremented undér contrel of input lines
drawn to the common section of the symbol
with the follow notations.

"“+n" When this line goes to its indicated
polarity the decimal quantity n is added
to the binary count contained in the
register. The n need not appear when it
is a one,

“—n'" When this line goes to its indicated
polarity, the decima! guantity n is sub-
tracted from the binary count contained
in the register, The n need not appesr
when it it 8 one.

AUTOMATED LOGIC DIAGRAMS LG N D 1 4



ABBREVIATIONS AND DEFINITIONS {Part 1 of 2)

A A-2

3340

control module, controller DM data module’
AC, ac alternating current DOS disk operating system
ACC access dr, drv drive
act active drive A left drive in a module
ad] adjust, adjustment drive B right drive in a module
ALD automated logic diagram drive mechanical assembly to mount and
alt alternate control ane data module
AM address marker
amp amplifier . .
asqd assigned E EC edge connector, engineering
. change
asgn assign .
asm assembly ECC error correction code
. £l error lo
B1, B2 satellite module, drive EPO emer e:c ower off
BSDA bit significant device {drive) address geney
] ERP grror recovery procedure
bus signal or power conductor
. . . ) EREP BITUr FECOVErY program
bus in bus entering a functional unit
bus out bus leaving a functional unit e error
byte eight bits plus a parity bit EXIO exscute input/output
i
¥ 9 P parity K expid expected
CAR cylinder address register F FHFE fixed head feature
CB circuit breaker M format message
CCB command control block EPM file protect mode
cew counterclockwise FRIEND fast running interpreter enabling
CCw channel command word natural diagnosis
CDS configuration data set FRU field replaceable unit
chan cl':annel FSC fault symptom code
chg change FSi fault symptom index
chk (s} check(s)
cnt count
gen generator, general
conn connector G
cP circuit protector (g;IdG2 G3 920“‘:: record format
CR diode, rectifier T gaps
csw channel status word
ctl control
- trol | f.
CH el e H
HAR head address register
ctr counter
. hd head
cu control unit hex hexidecimal
CUA channel/unit address
. Hz Hertz, cycles per second
cw clockwise
DAC digital-to-analog converter
dat dul i i i
ata module conta.ms the disks, spindle, read/ IFA integrated file adapter
write heads, and access arms I -
. ILT inline test
DC,de direct current o .
. IMPL initial micraprogram load
DCB detection code byte . - )
. intf, ifc interface
def defective . '
; intlk interlock
dev device 1/0 input/output
DEV-I device interface - D P
. . . IPL initial program load
diag diagnostic IsC integrated st trol
DIFF difference counter integrated storage contro
DIO device input/output
AHO0014 2747330 440200 440203 440213 440218
Seq. 20f2 |PartNo. () 25 Jun 73 2 Nov 73 13May 74 | 5 Aug 74
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JCL

LED
Id
loc

MAP
MB
MICFL
MICRO
MLM
MLX

module

modulo

MSG
MST
MST 1
mir
mult
MVT

N

n/c

n/o

Na-Op, NOP
NPL

OBR
oD
QE
offline

OLT
OLTEP
OLTSEP or
OLT(S)EP
online

ABBREVIATIONS AND DEFINITIONS (Part 1 of 2) L G N D 1 6

job control language

relay {contactor)

light emitting diode
load
location

maintenance analysis procedure

megabyte

microdiagnsotic flowchart

microdiagnostic

maintenance fibrary manual

rnaintenance library cross reference
index

serial numbered frame containing one
or two drives (module A1, B1, or
B2)

hase number system other than
ten

message

monolithic system technology

voltage level

motor

multiple

multiprogramming with a variable
numbper of tasks

inverter logic block
normally closed point
normaliy open point
ng operation

voltage level

outhoard recording

odd (number)

exclusive OR function

isolated control of a unit from
a primary function

online test

online test executive program

online test standalone executive
program

unit is available to a primary function

ABBREVIATIONS AND DEFINITIONS (Part 1 of 2) L G N D 1 6

op

opt
OR

oS
outhus
ovrn

P
parameter

par, P
P Bit
PC
PG
pgm
PH
PLO
P/N
P/P
PS
PSW
pwr, pwrd

raw data

revr
Ad
RDCKD
RDHA
rdr

reg

RO

RPS

rst

rtn
RW,R/W

operation

option

OR function
operating system
same as bus out
overrun

plug

constant value for a given
purpose

parity

parity bit

parity check, pack change

parity generate

program

potarity hold

phase locked oscillator

part number

peak-to-peak

power supply

program status word

power, powered

Transistor

data as it is read from the
storage medium

receiver

read

read checked

read home address

reader

register, regulator

record zero

rotational position sensing

reset

routine

read/write



ABBREVIATIONS AND DEFINITIONS (Part 2 of 2) AREREVIATIONS AND DEFINITIONS a0t ) GNID 18

5C, scu storage control XEQ execute
S sectr, sec sector ' x XFER transfer
sel, seHd select, selected Xi0 execute input/output
SEL selector togic block XOR exclusive-OR function
seq sequence
ser serial
SERDES serializer/deserializer
serv service
SERVOUT service out
SFM set file mask
S10,51/0 start input/output
SIP seek in progress
SK seek
SL system library
SLT solid logic technology
sol solenoid
SQOsP standalone/online support
program that is transparent
to user
sp, spec special
spindle contained in the data module
85 single-shot logic block
SEW string switch
stor, stg storage
SvP Service processor
W, § switch
SWFE string switch feature
SYne synchronize
T T transformer
T8 terminal board
TP test point
TRK track
U uc unit check
unsupp unsuppressible
V VCM voice coil motor
VFO variable frequency oscillator
w WCKD write checked
WINSEPCO diagnostic test used under QLTSEP.
word four bytes
wr, wrt write
wraparound advance according to some

sequence with automatic
restart provisions

3340 AHOO18 | 2747331 440200 440203 | 440213
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3340

MST-1

idlhivk dULIVELY.

VOLTAGE LEVELS

SCOPE PIN LOCATIONS

Four-high card socket or pin
side of MST board shown:

+6.0 — D02 >G5 oj= BO2
D o
D13 *W_Wmlf B13
JO02  —-[To|< G2
g a
a8
3o
NPL ¢ m m
0 a
Y S === MO2
58
1.7 a2
. an
Unreliable Region g8
2 3 A —— 2a
Down Level (—NPL)! uoz2 [t DL - 502
o 0o a
O Volts = - m g
Q
—0.61 i
o a
—~0.97 £
Unreliable Region 7
—1.52 MST-1 Card
Down Level (—MST)
2138 Voltage Card {Contact Tah)
. —4 BO6, GOB6, MOB, and S06
Ground DO8, J08, P08, and U0
ALD pages showing voltage dis-
tribution:
KV010, 020 ({drives)
BV100 {controller)
ALO000 | 2747332 440200 | 440203 | 440209 | 440223
Seq. 2of2 |Part Na.{ ) 25 Jun 73 2Nov 73 | 25 Mar 74 | 14 Mar 75
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START CONTENTS

Note: Certain 3340 subsysterms may have a 3344 drive attached. FSC/Micro Reference Table — — — — — START 420

/f 2 3344 drive is attached and the problem is in the 3344,

: Fault Symptom Codes listed in their order
go to the START section in Volume RO7 of the 3344 MLM. Lt SYIe

(3344 documentation will be available in May 1976).

Document Description - — — — — — — START 20

Table of contents of the MLM with
a short description of each section.

Maintenance Philosophy — — — — — — START 50-90

Describes the 3340 mdintenance
philosophy and the MLM.

Problem Analysis — — — — —~ —— — START 100

Primary start page for maintenance
procedures within the MLM. Using
customer symptoms, sense data from

EREP, console messages or visual indications,
it points to the correct maintenance analysis
procedure. {See Note.)

3340 Checkout Procedure from
Contro] Module CE Panel — — — — — — START 110

Describes how to use the CE Panel to
check the 3340 subsystem.

Intervention Required — — — — — — — START 130

Intermittent Errors — — — — — — — — START 400

Assists in trying to duplicate intermittent
failures, and if that cannot be done, to
provide some guidance to possible corrective
actions,

MAP Fallthrough — — — — — — — — — START 410

Designed to help the CE to further
isolate and correct a problem when the
MAPs fail.

of importance. Microdiagnostic routine(s}
most likely to duplicate the failure are
listed along with the significant sense bytes
for each Fault Symptom Code and a
reference to an MLM page that provides
additional information.

Maintenance Complete— — — — — — — START 500

Common exit from every maintenance
procedure, Used to verify the correct
status and operation of the machine
before returning it to the customet.

3340 ALODD1 | 2747333 440200 | 440203
Seq. 1of 1 |Part No. (1) 25Jun73 | 2Nov 73
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DOCUMENTATION DESCRIPTION

DOCUMENTATION DESCRIPTION (By section) START 20

These sections accompany
every Control Module and
Satellite module {one set

per serial numbered frame).

These sections accompany each Control
Module (one set per facility).

INDEX

ML

CROss
REFERENCE

LGND

L FSI

FAULT
SYMPTOM

MS

SYSTEM
MESSAGES

LSENSEWA

OLTDIAGNOSTIC

IR AR

340

Alphabetical subject index of
the MLM,

Pages for cross-referencing
other MLMs (3830-2, iBC,
1FAs, ete,).

Glossary of technical terms,
Abbreviations. Legend of
symbols used in MLM,
including FEALD circuit
symbotogy.

MLM starting point:

Documentation description.

How to use MLM.

Maintenance Philosophy.

Entry point for trouble-shooting,
exits to MAPs within

functional area MLM sections,

Fauit Sympton code
descripticn, generation
instructions, and index to tie
symptom code to proper
analysis procedures.

Presents and explains basic
console error message format,
EREP summaries {05}, OBR
error record (OS) and logging
mode error record.

Summary and detailed
description of sense data.

QOnline and Inline tests.
Contains error messages and
operating procedures.

OP E R ATIONS

OPER.

MICRO

MICRO .o«

MICRO.... (_
b S

MICRO..-

MICRO ..

MICRO .

PANEL ..

SSW STRING SWITCH
FEATUHE

CTL hurrnc |

DATA CONTROL

—

Description of 3340

oparations to tie functional
units together, Provides high
level deseription of complete
subsystemn operation,

including some command
descriptions allowing CE to
obtain “big picture’” without
going to system documentation,

Microdiagnostic operating
instructions and brief routine
and test descriptions,

Microdiagnostic error code
dictionary. Defines error
cades and ties codes to
analysis procedures.

Description, operation, and
maintenance of CE and
Cperators panels.

Maintenance {MAPs) and
theory far the String Switch
feature and associated circuits,

Maintenance (MAPs} and
theory for the control
interface and associated
circuits, {Tag decodes,
addressing, bus assembly
circuits, ete.}

Maintenance (MAPs) and
theary for the controller
circuits involved with data
transfer. Includes:
Read/Write cantrol, Error
Detection ang correction,
SERDES, and PLLO/VFO.

{ALOOSO

Seq. 1 of 2

2747334
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440200
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440203
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MICFL %

MICFL %
AN e Microdiagnostic routine

descriptions, flowcharis,
and scoping procedures,

MICFL

MICFL

MICFL %

DEV‘ INTEHFACE

‘ ACC:s

DRIVE
READ/WRITE

R/

DATA MODULE
DRIVE MECHS

D

S

REMOVALS AND
x ADHISTMENTS

ﬁ

RP l ROTATIONAL
OS5I TION
INDE S

POWE R

i
{\ LOC irons

I NSTALLATiDN

TYOTY Y T

DOCUMENTATION DESCRIPTION

Maintenance (MAPs) and
theory for device interface,
and associated circuits (Tag
decades, selection, bus
assembly circuits, etc.)

Maintenance (MAPs),
adjustments, and theory fo
servo circuits and head
positioning mechanics.

Maintenance (MAPs} and
theory for drive read/write
circuits, Includes matrix
circuits in each drive and
analog circuits common ta
both drives.

Maintenance {(MAPs)

and theory for Data
Module, Data Module
loading, drive motor, etc.

Adjustments and removals
for Data Medule, Data Module
loading, drive motar, etc.

Maintenance {(MAPs} and
theory for the index
detection and checking, and
the rotational position
sensing (feature) circuits.

Maintenance (MAPs), adjust-
ments, and theery for power
supplies, distribution, and
sequEeNcing.

Shows structural and
component locations,

Installation instructions,

START 20



3340 MAINTENANCE PHILOSOPHY nanTenance paosorsy - START 50

1 START 3 ANALYZE

= TROUBLE NOT FQUND ?

LOST ? NEED HELP ?

NO

YES

Start by gathering information about the failure and Analyze available failure infermation with the aid of the

consulting the START pages in the MLM. maintenance analysis procedures (MAPs). These proce-
dures begin in the START section. Follow the procedure
to isolate the failing area.

2 FOLLOW DIRECTIONS

The ariginal error indications may have been Obtain help whenever you experience diffi-
misread or misleading, Return to the origi- culty in effecting a rapid repair, Local pro-
nal failure indications and reconsider the cedures dictate exactly how and when to do
problem. Consult associated circuit diagrams this.

and theory of operation information to assist

in diagnosing difficult problems, The OPER-
ations section of the MLM contains a high-
level description of facility operation.

Follow the MAP to determine repair action. Use circuit diagrams, included
with or referenced from MAP, to assist in analyzing failures. MAPs usually
attempt to recreate failures hy having you run microdiagnostics. Return to
the MAP to analyze results. If the microdiagnostic detects a failure not
covered by the MAP, consuit the microdiagnostic error code dictionary.

Perform each sequential step without skipping any steps
or pages, Read all instructions and notes.

3340 AL 0050 274733j 440200 i 440203 | 440213

Se9. 2012 JPantNo ( )] | 250un73 | 2Nov73 | 13 May 74 MAINTENANCE PHILOSOPHY START 50
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3340 MAINTENANCE PHILOSOPHY

BASIC PHILOSOPHY

The 3340 maintenance philosophy and Maintenance
Library Manual {MLM} are designed to help the customer
engineer repair hardware malfunctions. Maintenance
material is given prominence in the organization of the
MLM and emphasis is on ““how to fix"’ rather than “how
it works’ {theory of operation).

Although the maintenance philosophy is designed for

the minimum leve! Product Trained CE, it is recognized
that there are significant differences in skill levels,
experience, and natural ability among CEs. Additional
maintenance procedures and sections of the MLM are
provided for more proficient Product Trained and Product
Support CEs. This allows each individual CE to continue
with the maintenance procedure until he has exhausted
his resources, or until existing policies dictate that he
request assistance.

Together, analysis flowcharts, functional diagrams,
and descriptions make up the maintenance analysis
procedures (MAPs). MAPs are provided to assist
the CE in making decisions {based on sense data,
microdiagnastic results, customer data, or visual
indications) to isolate the failure to the smallest
possible area. Flowcharts and functional diagrams
reference other material in the MLM and ALDs

1o provide a more complete path to faiture isolation.
The descriptions are provided to help the CE
understand the failing operation.

The normal card-isolation technique is to replace

ot swap the specified cards within a particular
maintenance procedure until the failing one is located.
At the CE's discretion, and/or depending on the
customer’s requirements, cards may be swapped between
drives and/or modules to speed the isolation. In certain
areas where it is not practical to rapidly swap or replace
components, information is provided to allow isolation
of the failing replaceable unit. {These areas include the
Power, Data Module |oading, and other mechanical or
electro-mechanical sections.)

Scoping procedures are provided if components are not
available for replacement or swapping. Keep in mind
that swapping or replacing is the primary card-isolation
technique and that scoping is the alternate method.

MAINTENANCE AMALYSIS PROCEDURES

The MAPs are made up of the following basic interacting
parts:

{1) START, (2} Flowcharts, {3) Diagrams, (4) Support
Theory, (B) Tests, (8) Support Material, and (7} Special
Microdiagnostic Utility Programs.

Start

Problem-analysis entry to the MLM is made on

START 100. This page uses symptoms from customer
information, sense data from EREP {or equivalent error
recording program), console messages, or visual indications
to point to the correct analysis procedure,

Flowcharts

A. ENTRY
Entry into the flowcharts is made from START,
Microdiagnsotic Error Code Dictionary, Fault
Symptom Index, or another flowchart.

B. MICRODIAGNQOSTICS
The microdiagnostic blocks in the flowcharts
tell the CE when to run microdiagnostics, If
the tests fail, a base or reference point is established
(even on intermittent errors). The microdiagnostics
are also run to verify repairs.

C. POSSIBLE CAUSES
Some fioweharts contain a block listing the
possible causes for a Tailure. The possible
causes are listed in the most probable order
of failure or in order for ease of checking.
The blocks are provided so that:

1. The CE may order the suspected parts beforehand
{shopping list).

2. He may use the list as a reference or starting point
for intermittent failures.

3. The CE may swap or replace parts to make a fix
before be continues with the alternate method
of isolating the failure, {See the last two paragraphs
of the Basic Philosophy on this page and LGND 4.}

D. ISOLATION
Flowcharts do not attempt to provide detailed
instructions for every possible cause of a
malfunction. Instead, a functional diagram of
the failing function is provided, and the CE's
abilities are called upon to identify the specific
failing unit, For example, the MAP has isolated
the cause of a malfunction to the failure of a cer-
tain relay to piek. The relay is picked by a series
of switches and cables through a number of con-
nectors. A functional diagram {or in some instances,
the ALDs) is used to identify the specific point of
failure.

E. INTERACT!ION WITH OTHER MAP PARTS
The flowchart is the focal point of the Maintenance
Analysis Procedure. Since the other MAP
components are all integral parts of the procedure,
they are tied to the fiowcharts in some way, either
directly or by reference.

Diagrams

The functional diagrams support the flowcharts.

They give more detail, such as interconnections
between cards, and show specific test points for each
function. They include physical locations and ALD
page references if more specific information is

needed. (See LGND 8). Where necessary, detailed
descriptions and scoping information are providad
{(scope set-up, waveform pictures, and timing diagrams).

Support Theary

A high-level theory of operation is presented in the
OPER section of the MLM to provide a basic “big
picture” understanding of 3340 operation. Detailed
theory is presented in other sections for a better
understanding of the particular function,

Tests

A, MICRODIAGNOSTICS
This is the CE’s primary tool to heip him
duplicate a customer failure and isolate it to
a particular functional failure. The micro-
diagnostic philosophy is provided on MICFL 3.
MICRO 8 — MICRO 38 give operating instructions
and routine summaries.

3340 MAINTENANCE PHILOSOPHY

START 55

B. OLT{ONLINE TESTS}
Secondary tests that allow the CE to test
the data moduie concurrently with customer
programs. (See QLT 1 or the System/3 Diagnostic
Users Guide if the storage control is a DSA or the
5998 CTM, MAP 1301, if the storage control is a
System/7 for test information.)

Support Material And References

SPECIAL MLM SECTIONS

Special references and information, EREP
summaries, locations, and sense data are
provided in the following sections:

INDEX

MLX

LGND A summary of the contents
MSG of these sections is located
SENSE on START 20.

MICFL

LOC

INST

Special Microdiagnostic Utility Programs

Special microdiagnostic programs available to the
CE are:

Dynamic Servo Adjustment
Re-format CE Tracks Utility

Tag Cycle Utility

Carriage Go Home Scope Utility
Control Interface Bringup Utility

Detailed test descriptions are given in the MICFL
section; operating instructions and routine summaries
are presented in MICRQ. (See MICRO 1.}

3340 ALO070 | 2747533 440203 440223 440227
Seq. 1 of 2 | Part No. {1} 2 Nov 73, 14 Mar 75 | 14 Sept 76
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PHILOSOPHY/MLM USE

Maintenance action
required

Qbtain all possible infor-
mation pertaining to
failure. See Note i for
suggestions on gathering
information on failure,

|

Begin analysis on START
100. More than ane entry
to analysis may exist on
START 100, Follow
procedures carefully,

Obtain parts tisted under
Possible Causes to be
used for diagnosis and/or
repair.

Test machine (micro-
diagnostics, DM cycling,
powering offfon, etc.)
where instructed by
MAPs to determine if
machine is failing at
present time.

START 410

Machine No

is failing now

Take action specified by
MAFP.

Trouble corrected

Fell through MAFs without
a fix. Possibie MAP failure,
microdiagnostic probtem,
incorrect decision, etc,

Quickly retrace steps
through MAPs for possible
wrong decision or
misleading warding.

Trouble corrected

Probable intermittant with
failure rate too fow ta
occur duiing limited
testing,

START 400

Go to START 500 to end
maintenance activity and
restore subsystem.

3340 ALO0070 2747533
Seq. 2 of 2 [Part No. (1)

| 440203 440223 440227
Lz Nov 73 |14 Mar 75 | 14 Sept 76

L]
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Note 1. Information gathering.

UUnless the type of 3340 failure is obvious, use system
rnanuals, attachment manuals, programming manuals, etc.,
to determine how to obtain logged information fram the
specific system/programming configuration to which the
3340 is attached. See MSG section of the 3340 MLM for
samples of typical OS/DOS outputs.

Obtain any available console error messages. Use operator
manuals, system message manuals, etc., for specific
formats, layouts, descriptions, and corrective actions.

Also refer to the 3340 MLM MSG section. Determine from
the logged information or messages if the failure is one
drive, two drives in the same module, one data module,

all drives in the 3340 subsystem, etc. Determine what is
failing and what is not failing. Log summaries are usually
maost effective in this area. |f data modute failures are
suspected, the failing address{es) should be determined
from the detailed sense information.

A few soft (retryabie/correctable) errors, especiaily Data
Checks or Seek Checks, should not be cause for concern.
Any significant increase in the error rates should be
investigated.

Review IR history for the machine in question as well as
for other 3340s in the account. It is possibie the trouble
could have been put on (transferred 10) the machine while
card swapping to isolate a problem in another machine.

The following visual indications require special consideration:

® Deata module load or unload problems (DM 100, Entry A).
The original indications for load or unload problems
occurring when the cy¢le is initiated Ly the Start/Stop
switch may be lost if Reset is pressed, the Start/Stop
switch is operated a second time, the Attention
pushbutton is operated, or the data moduie is mechanically
cycled by hand, Try to duplicate the original failure
and follow the MAPs to find the cause. For a failure
too intermittent to duplicate, request that the customer
leave the machine in a failing condition the next time it
occurs until a CE can get there to determine the cause.

No Resets, Attention pushbutton, or Start/Stop switch
operations should be made until the failure conditions

have been determined by microdiagnostic routines B3

or AC or by checking the mechanical position with
“the handcrank.

® Ready light fails to came on after loading a data module.
Same as the data modute load or untoad problem.

PHILOSOPHY/MLM USE ST A RT 90

® Ready light goes off and data module unloads. This
indicates a sequence error occurred after proper
loading. The system shouid provide an Intervention
Required message. Bit b, Byte 10 of the sense
information indicates a DM sequence error. Latched
conditions in Byte 9, bits 0, 2, and 3, indicate what
caused the failure. Some system configurations do
not provide the required sense bytes on Intervention
Required messages. Microdiagnosiic routine AC can
be used to read latch status (DM 101, Entry C) unless
the Start/Stop switch has been operated.

PHILOSOPHY/MLM USE START 90



PROBLEM ANALYSIS

PROBLEM ANALYSIS QT A RT 100

MLX MLX MLX
(A facility or single drive failure is) :.13;(‘: ?:;LM Note 1. If multiple controllers
suspected MSG 12 are on one interface or switch Determine . _
MLX unit and varied or confusing Bit 0,1,5, or B Active ~hich bits are active “moitor 2,7 O NONE active
’ ﬂ error information is received, {Hex 80, 40, in Sense Byte 0 {Hex 10, 08, 01, or 00)
see Multiple Controller 04 or 02)
3344 Attached Check Procedure on Bit 2 gi\‘t‘g 31 — Equipment Chk
CTL-1 290. Active Bit 4=1 — Data Check
Note 2: Standard MST probes Yes o {Hex 20) Bit 7=1 — Seek Check
X may be used in place of an Byte 0= 40 I
START 100 'Rewew START 50, 65, and 90, oscilloscope to measure MST
(Vol. RO7, 3344 MLM} | .. then return here. See Note 2. ' up/down levals, -::Dorrn;at
J_ Nao Byte 7 = Yes
Visually check (or consult aperator) ta determine if any of the following Failure Symptoms exist: X or "4X’ N
Byte 0

Failure Symptom

Location/Notes

Analysis Procetjure

AG and/or de Power iamp off.
CP407 or CP408 tripped.

Sequence board {on early controlers,

lamps are on Power Panel.}

PWR 10, Entry A

Cover Locked lamp off {data module
loaded).

Drive Operators Panel.,

DM 100, Entry B

Data module load/unload problem or
cover won'‘t open or cover lamp stays on

DM 100, Entry A

Ready lamp off, or drops Ready.

Drive Operators Panel.

DM 101, Entry D

Won't power-down.

PWR 10, Entry B

Bit =1 — Command Reject
Bit 5=1 — Cverrun

Bit 6=1 — Trk. Cond. Chk,
These conditions usualiy indi‘j
cate operator or programmin
error, However, hardware
matfunctions can cause these
indicaticns. |f hardware is
suspected, check cut the Stor
age Control maintenance doc-
umentation and/or the 3340
as outlined on START 110,

1f all failures are on one
drive, use 3340 Checkout
procedure (START t1i0),

Read Only lamp does not come on or
stays on.

Drive Operators Panel.

R/W 212, Entr_v A

Euspect data module damage.

‘DM 530

Gather failure information and determine which of the following Symptomleonditions-best describes
the suspected failure {or failure information). More than one path may exist. (See START 90).

Byte 7 = '5X’

Byte 7 = "gX’

Farmats not
listed above

Other formats are used for
system or attachment de-
tected problems,

Refer 1o their maintenance
manuat for proper entry
inta the problem analysis,

Format 6

No

Bytes 22
and 23
both zero

Fault Symptom Code not
included with sense data.

Go to FSi 50 and use the
flowchart to develop the
symptom code, Look up
the code in the FSI section
to determine the analysis
procedure.

Go to FSi section.
Starting on FS1 100, look
through the sequential

FSC numbers to find the .

one corresponding to the
fault symptom code in

bytes 22 and 23.

Proceed to page indicated
in FSI,

Symptom/Condition

Analysis Procedure

Sense data is available.

lew

_—>Console message available. Review system documentation for g(S)S_—MEfI%CH 2 = ~ —
console message information. Not a 3340 Failure, See ormat 6 does not indicate
s Sys/3 — MSG 1 Storage Control docu- a 3340 error condition,
No meaningful sense data is available Includes System "hangs’’ or timeouts, START 110 mentation This format is used for bath
device and systemn/attach-

and it is desired to check out the facility {Checkout procedure)

ment environmental data,
See SENSE 104 and SENSE
109 for additional informa-
tion, System or attachment
manual may also provide
additional information on
Format 6,

& |

Requires analysis of hiétory.
Run EREP

Microdiagnostics do not fail or MAP
did not fix problem.

Degraded performance. Error rates high MSGQO, Entry A

Intermittent or no trouble found. START @0

Missing interrupts. 'Usually reported by operatar. DEV-I 200, Entry A

If logic problems are unresolved by other
procedures, suspect possibility of voltage
{power supply} problems.

Voltage problem suspected. PWR 10, Entry C

U L) U

START 110 1

U

START 130 Storage Control Storage Controf R/W 300 FSI 10 FSI 50
| i i
CE Panel doesn't function correctly. PANEL 150, Entry A ;;:L‘:f::o“ Checkout Procedure ‘ MLX Chart MLX Chart
3340 ALO100 | 2747335 See 440218 | 440219 440223 | 440224 440226 | 440227
Seq. 1of 2 Part No. (1) EC History | 5 Aug 74 26 Sept 74| 14 Mar 756 | 15 Dec 75 27 Feb 78| 14 Sept 76 PROBLEM ANALYSIS START 1 00
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3340 CHECKOUT PROCEDURE FROM CONTROL MODULE CE PANEL

WITHOUT STRING SWITCH FEATURE

13
1. The drive to be tested must be varied offiine from the system
if running under OS to run in inline mode {time sharing
with an operating system such as OS5 or DOS}.

. Set the Power Mode switch at the drive to be tested to the
CE (toggle up) position.

. Load a data module on the drive to be tested.

Note: Any size data module can be used, but ant IBM
3348 data module is required for routine A7 (see MICRO
24 for routine A7 reference notes). For a complete check-
out of the fixed head feature, a fixed head data module
{70F) must be used.

Check that the ac, dec, and Ready lamps are on. If the in-
dicators are not on and all switches are in their correct
position, go to START 100 and analyze the problem.

. Load the correct 3340 microdiagnostic disk into the storage
controf reader. if the storage control is a System/3 DSA,
refer to the System/3 Diagnostic Users Guide for instructions
to load the diagnestic. If the storage controf is a System/7,
refer to the 5998 CTM, MAP 1302, to call out the
microdiagnostics. {If the fixed head feature is installed

on the drive to be tested, the FHFE microdiagnostic

disk must be used.} See MICRO 10 for complete details
concerning operation of the 3340 CE Panel, loading and
running microdiagnostics.

. Enter routine number A1 to run the microdiagnostics
listed below (see MICRO B). These routines are linked
together and the complete sequence runs without inter-
venttion. If the routine cannot be loaded successfully, go
to PANEL 150 to analyze the problem. Refer to the
MICFL section for detailed test descriptions,

A1 Control Interface and Logic tests™
A2 Device Interface and Logic test™
A3 DM Control Logic tests

A5 Index/Sector tests

AD Gap Counter tests

AF  Format Read/Write tests

A4 Servo 1 tests

AE ECC tests

if errors occur, refer to the error code dictionary (in
MICRO section of the MLM) and follow instructions for
the error{s} encountered. After obtaining all information
from the first error, it is recommended that the tests be re-
started to see if the same error stop occurs a second time,
Intermittent errors do not always occur on the best error
stop to provide easy analysis, !tis usually best to use the

"These two routines can be run without a data module loaded.

lowest-order error stop obtainable (that is, the error num-
ber in the earliest test routine in the sequence).

Record all information from all error stops and look for
some common element that might be helpful. For exam-
ple: if the same bit position in the received information
is always incorrect, it might indicate a Bus In problem.

6. To complete the checkout procedure, the following micro-

diagnostics should be run. These are not linked. Enter
routine and any required parameter{s} as defined in the
description in the MICRO section of the MLM {start on
MICRQ 23). Run the routine to completion.

A7  Servo Adjustment Program (Verification Mode}
AB Random Seek test

B1 Read test

B2 Write test

7. Refer to START 400 to assist in duplicating an intermittent

error.

ADDITIONAL DATA MODULE OR FEATURE
TESTING

Fixed Head Feature
1. Fixed head data module (Model 70F) must be loaded.

2. Reload routine B1 from a FHFE microdiagnostic disk to
test all of the fixed heads.

3. Enter parameters: 10, FF, FF, 00, 00.

RPS Feature

1. Verify that the RPS feature is installed. Continue with
step 2 if:
a. RPS feature is listed on the machine history for this
machine,
b. Card A1G2 is installed in the drive.

Note: If the feature is listed on the machine history, this
card must be installed.

2. Load routine AB.
Enter parameters: 10, 05, 00.

Data Module Checkout From the System

If it is desired to test a Data Module, the following online test
programs are available. Refer to OLT 5 for running instruc-
tions.

T3340 — PSA  Pack Scan A (OLT 22)
T3340 — PSB  Pack Scan B {OLT 24)

T

Seq. 2of 2 |Part No. (1) EC HWistory [ 5 Aug 74
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3340 CHECKOUT PROCEDURE FROM CONTROL MODULE CE PANEL

if other tests are desired, use FRIEND. See OLT 26 for a
summary of FRIEND operation,

If the storage control is a System/7, refer to the 5998 CTM
for test description.

WITH STRING SWITCH FEATURE

Facility Checkout

# For drive problems, see the Singie Drive Checkout below.

® The primary objective of this checkout procedure on a
facility with the String Switch Feature is to determine
as soon as possible whether the fault is in:

interface A

Interface B

String Switch commaon electronics

The controller

The drive{s) and/or the device interface

e Check out the entire facility:

For undefined failures.
After installation.
To verify repair actions.

® To perform the facility checkout, go to START 120,
Entry A.

Singie Drive Checkout

1. The drive to be tested must be varied offline from the
system to run in inline mode {time sharing with an operat-
ing system such as OS or DOS).

2. At the drive to be tested, turn the Power switch to the ON
position {toggle up)} at the CE panel and turn the Interface
Select switch to the interface being used.

3. Load a data moduie on the drive to be tested. Check that
the ac, dc, and Ready lamps are on. Hf the indicators are
not on and alt switches are in their correct position, go to
START 100 and analyze the problem.

4, l.oad the 3340 microdiagnostic disk into the Storage
Control reader of the interface being used. See MICRO
10 for complete details concerning operation of the
3340 CE panel, ioading and running microdiagnostics.

&, Continue with Step 5 under Without String Switch
Feature.

3340 CHECKOUT PROCEDURE FROM CONTROL MODULE CE PANEL

START 110

START 110



FACILITY CHECKOUT WITH STRING SWITCH

START 110 Common Entry

&)

Record the page number of
the MAP that sent you here.

Other controllers on the
same storage control inter-
face can continue running
customer programs.

Each drive on the control-
ler being tested must be
varied offline from the
systermnis),

Select a 3340 drive; turn CE
mode switch to ON position.
H 33445 are attached to this
string, perform this
procedure on a 3340,

) |

Load a data moduie.

No

AC, DC
and Ready lamps
come on

START 100

Load 3340 microdiagnos-
tic disk into storage con-
trol reader on interface to

be tested.

At operator panel:
Turn Enabie/Disable
switches to Disable.

At CE pansl;
Turn the Interface Select
switch to A-interface.

|

At operator panel:
Turn A-Interface Enable/
Disable switch to Enable.

Since this MAP is att'empting
to determine the failing

Microdiagnostic

intarface(s), do not go to the
Error Code Dictionary when
an error occurs. Rather, write
down the error number for

comparison with error stops

Run device checkout micro-
diagnostic on the A-inter-
face. Start with routine A1,
See MICRO 10 for detailed

on the B-interface.

instructions,

Microdiagnostics
load

Any error
$1oPs

Record error code num-
ber for first error en-
countered,

Continue betow.

At operator panet:

Turn both Enable/Disable
switches on operator panel
of control madule to
Disable.

At CE panel:

Turn Interface Select switch
to B-Interface,

At operator panel:
Turr B-Interface Enable/
Disable switch to Enable.

Microdiagnostic

Run the device checkout
microdiagnostics on the B-
interface. Start with rou-
tine A1. See MICRO 10
for instructions.

FACILITY CHECKOUT WITH STRING SWITCH

Any error

stops

Record error code num-
ber for first error en-
countered.

Continue below.

Error
ar

Error stap A1XX
or AZXX

Previously

recorded error stop No

Previously
recorded errar stop on
A-interface

No

START 120

stop ATXX No

AZXX

pn A-Interface; A1X
or AZXX

SSw 100

SSW 100

Yes

r

Error Analysis

Exit to the error code in
the MICRO section for the
first error recorded.

" Microdiagnostics
load

At the operator panel:
Turn both Enable/Disable
switches to Enable.

PANEL 150

ALO120
Seq. 10f 2

2747876
Part No. (1)

3340

440227
14 Sept 76

440218
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MICRO
Note: [f ane interface of the String Switch becomes
locked up.

1. Turn Enable/Disable switch of locked interface to
Disable.

2. Turn Interface Select switch at the CE panel to that
interface.

3. Operate the Execute switch at the CE panel.
4. Turn Enable/Disable switch to Enable.

FACILITY CHECKQUT WITH STRING SWITCH

N

Disable, then enable both
interfaces.

Microdiagnostics

Run String Switch
Diagnostic routine B6.
See MICFL 1407 for
detailed operating
instructions.

Test fails

i

No failures detected in
l the String switch feature

logic
L=

Any other previously
recorded errors.

Entry to this MAP
atentry A or B

Return to the MAP
page number re-
corded at entry B,

Common Exit

1
|
|

J

A

Yes

Error Analysis

Exit to the error code in
MICRO section. Perform
CE action for first error
encountered.

MICRO

Perform single drive
checkout on START 110.

START 110

START 120



INTERVENTION REQUIRED

) . ) o START 100
An Intervention Required message is used to indicate to

the operator that his intervention is required to make the
machine ready for use. It is possible for certain hardware
malfunctions 1o give this indication. This MAP is designed
to guide you to the proper area of the MLM when these
malfunctions occur.

ntervention Required as de™
termined from a consoie mis)

sage or sense byte 0 hit 1=1

Ready light on

Note 1: To determine if the CE Mode Latch is on or

does nat reset, check: DM 101 Check
—CE Mode A AlIC2812 KAQ90 1. Correct interface enabled
—CE Mode B AICZ2U71  KAO60 if string switch feature is
instalied.
Intervention Required results if the CE Mode latch comes 2. CE Mode switch off. if

a drive has been in CE
Made, 2 rezero operation

on due to a malfunction. ‘Unless the CE Mode latch is
stuck on”, depressing the A'rtentfon button temporan{y. is required to bring that

clears the problem by resetting the latch. If these conditions drive on line. Operate

exist: the Attn button.

3. CE Mode Latch on.

1. Replace A1C2.

2. Monitor CE switch A (B) A1C2513 (A1C2U13)-

See Note 1.

Any bits active

Form symptom code 81 XX.
XX = sense byte 20 bits 0-5.
Go to FSI section. Starting
on FS1 100, look through
the £SC sequential numbers
uniif the symptom code is
found. Proceed to page in-

dicated in F5I,

FS1 100

Yes

in sense byte 20 bit posi;
tions 0-5

Yes

Any bits active

KAGS0 for possibility of noise setting latch,

Trouble
corrected

Maintenance procedure
complete,

START 500

Information
avallable in sepse
byte 8-21

No

Note 2: /f drive selects properly when running micros
{drive in CE Mode/} but wili not select from system, :
check items under Note 1. If OK: Perform Device Checkout

Microdiagnostic

Form symptom code 100X,
X = sense byte 20 hits 6-7.
Go to F5I| section. Starting
on F51 100, lsok through
the FSC sequential numbers
unttt the symptom code is
found. Proceed to page in-
dicated in F5I.

FS1 100

Mo

in sense byte 20 bit posi-
tions 6-7

Sense byte 7

Form symptom code 92XX.
XX = sense byte 17 bits 0-6.
Go to FSI section. Starting
an F51 100, look thraugh
the FSC sequential numbers
until the symptom code is
found. Proceed to page in-
dicated in FSI,

FS1 100G

=1X

Sense bytes

on START 110. Note 2.
1. Replace A1D2

2. Refer to selection logic on DEV-1 116 or
KK040 and determine cause of Failure.

START 110

Go to FSI secticn. Starting
on FSI 100, ook through
the FSC sequential numbers
to find the ane correspond-
ing to the fault symptom
code in bytes 22 and 23.
Proceed to page indicated
in FSI.

22 and 23 =00 00

Fault symptom code not in-
cluded with sense data.

FS1 100

440223
14 Mar 75

440213 440218
13 May 74 5 Aug 74

3340 ALOT20 | 2747876
Seq. 2of 2 [Part No. (1)

440227
14 Sept 76

©Copyright 1BM Corporation 1974, 1975, 1976

Go to FSI 50 and use the
flowchart to develop a
symptom code. Starting
on F31 100, look thraugh
the sequential FSC num-
bers tc find the one de-
veloped on FS) BO. Pro-
ceed to the page indicated
for that entry.

FSI &0

1

Microdiagnostic

Perform Device Checkout
on START 110, Note 2.

START 110

INTERVENTION REQUIRED START 130

START 130

INTERVENTION REQUIRED



INTERMITTENT ERRORS

Some action should be taken to correct an intermittent
problem wheanever possible, even i the failure cannot be
duplicated. The purpose of this page is to assist in trying to
duplicate the failure, and if that cannot be done, to provide
some guidance as to possible corrective actions which can
be taken.

If failures are predominantly one sysmptom code or several
related codes, refer to START 420, Symptom codes are
listed in their order of priority {most significant first).
Loop the microdiagnostic routine{s) indicated for the
symptom code available from the error information. if a
failure occurs, determine which test is failing from the
Error Code Dictionary. Looping the failing test within the
routine increases the testing frequency. Follow the
procedures indicated by the error stop in the Error Code
Dictionary.

if the microdiagnostics do not produce a failure, use the
Fault Symptom Code occurring most frequently and find
the possible cause lists in the FSI section and/or MAP.
Replace, swap, or check the items listed. Maintain a list
of what has been done. This information may be valuable
if additional action is required, A Check of the customer’s
operation has to be made 1o determine if the problem has
been corrected. If mass card replacement was used, every
attempt should be made to deterrnine which one caused
the error by putting removed cards back in one or two at
a time,

Other forms of stress testing, such as marginal voltages,
raising and lowering temperature, and vibration may be
tried but have not proven too effective. A folded tab card
raked across the cards while in a micro loop sometimes
helps find a bad ¢ard connection or a vibration sensitive
card. Moving cahles and connectors under the same
conditions also occasionally locates a problem.

It is essential to have aff the information possible regarding
failures, Use full log dumps and analyze them fuily.
Understand how much of the 3340 subsystem is working
correctly as well as what is failing. Use SENSE, OPER,
and individiual MAPs in the MLM to understand functions
which are failing,

Determine if a faiiure is with one or multiple data modules,

With single data module failures, determine the failing
addresses. Determine if one or more or many tracks
commoen to one head are failing. Use the R/W section
starting at R/W 300 to help understand addressing and
what can cause various troubles. OPER 30 provides a
summary of programs available to assign alternate tracks
on the data module.

For access failures, card swapping between two drives is
effective in isolating card failures. Use microdiagnostic
routine A7 in adjust mode {see MICRO section} to adjust
the velocity gain. This is required if cards ATR2 or A1Q2
are replaced or swapped. Power amplifiers can be swapped
hetween drives. Check the interconnecting cables and
conneciors, Check the voltages.

For intermittent data module load and unload problems
and for dropping ready {Intervention Required), it is
sometimes necessary to reguest that the customer leavs
the machine in the failing condition until the CE arrives.
Microdiagnostic utilities B3 or AC ¢an then be used to
determine what caused the failure. Pressing Reset or
Attention or operating the Start/Stop switch frequeantly
changes or resets the original failure indication.

Use a digital voitmeter to check voltage levels and an
oscillocope to check voltage ripple on the power supplies.

Check the time when errors occur when possible, Itis
possible some external noise source is present only at
certain times.

Question the customer about other possible environmental
problems such as room temperature, static discharges
possibly from low humidity, or other unusual occurrences,

3340 AL0400 | 2747944 | | 440223
Sea. 1of 1 |Part No. () 14 Mar 75
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MAP FALLTHROUGH

The machine is failing now and the MAPs have-not
corrected the problem. The following is designed to help
the CE to further isolate and correct the problem when the
MAPs failed to do so.

Return to your original MAP entry and replace, swap, and
check items listed as Possible Causes. Test the machine in
the original manner to determine if the trouble is corrected.
If it is, go to START 500, Entry A,

CAUTION

When replacing or swapping components, keep a list of
what has been done. This is very valuable if the error is
being propagated due to components being damaged.

At this point, understanding the failure becomes essential.
A methodical approach must be developed and followed.
Analyze all failure information; sense, rmicrodiagnostic
error stops, message bytes or anything else pertaining to
the failure. Know what is failing and what is not. If you
can duplicate the failure and obtain the same failure
information, you should be close to understanding the
problem. 1f sense information resulted in a Fault Symptom
Code, use FS| 50 to be sure the FSC was generated
correctly, Use the SENSE and OPER sections of the MLM
to heip understand the failure.

If a fairly solid error condition exists with a microdiagnostic
routine or test, loop the routine or test and scope the
inputs that set the error latch or line. Try to determine the
input at fault or if it is the output. Use the MICFL section
of the MLM to determine what the microdiagnostic is
doing. Many MAPs have diagrams and scoping information
which can be helpful, At this point you may be looking

for an open or short on the board or in a cable rather than

a card problem.

If the problem is with the data module loading or unloading,
use microdiagnostic routines B3 or AC to determine what is
failing. Keep in mind that pushing Reset, Attention, or
operating the Start/Stop switch after a failure may reset the
original conditions which caused the failure.

Access cards can be easily swapped between drives to help
isolate access problems. This includes the power amplifier.
Run microdiagnostic routine A7 in adjust mode to be sure
the velocity gain is correct, This is also necessary if ATR2
(A102) is replaced or swappad., Check the cabling and
voltage.

If the problem is Data Checks, the problem must be
isolated to the smallest element possible {one drive, one
data module, all drives, etc.). Swap data modules
between drives, use different data modules, or whatever

is necessary. Review the B/W section of the MLM starting
with R/W 300 for possible causes and information on R/W
functions. Also see the OPER section of the MLM,
Aleternate track flagging information is on OPER 30.

If one data module fails, run OLTs PSA and PSB. Micre-
diagnostic routine B1 can also be used with parameters to
read-verify customer tracks. See the MICRO section for
details. Any HA or RO failures identified with a data
module must be corrected. Advise the customer to
rewrite the data or assign an alternate track if data cannot
be rewritten due to a surface defect. -If severa! defects
appear, check the head addresses. |f the problem is
common to one head, the head may be defective or the
connector may be bad. See the R/W secticn starting on
R/W 340.

If one drive only is failing, regardless of the data module
being used, see R/W 302.

If more than one drive modute {2 drive box} fails or there
is only one drive module in the subsystem, see R/W 304.

If al! drives in the subsystem fail {3 or more drives attached),
see R/W 308.

i the failures are random or the fatlure stift has not been
found, monitor the voltages with a digital voltmeter to be
sure they are within specification. Pay particular attention
to the +6 Vdc and —4 Vdc supply. Check the power
supplies for naise or high frequency ripple with an oscillo-
scope. Check grounding, cables, and connectors for bad
crimps, shorts, or poor connections. Check other
environmental conditions that may cause machine problems
such as temperature, static, primary power, external noise,
etc.

3340 ALO4A10 | 2747945 4490223 440224
Seq. 1of 2 jPartNo. () 14 Mar 75 15 Dec 75
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FSC/MICRO REFERENCE TABLE

This table lists FSCs in their order of importance. For
example, when multiple symptom codes appear, the first
one on the chart should be looked at first. The microdiag-
nostic routine(s) most likely to duplicate the failure are
listed in the column labeled Micro Routine. The linked
series of microdiagnostics starting with A1l should always
be run first. Individual routines can then be looped to
provide increased testing of specific functions or areas.

Note: Certain 3340 subsystemns may have a 3344 drive attached.
If a 3344 drive is attached and the problemn is in the 3344,
go to the FS! section in Volume RO7 of the 3344 MLM.
{3344 documentation wilf be available in May 1976/,

FSC/MICRO REFERENCE TABLE

START 420

FSC Type of Failure Micro Routine MLM Reference Sgﬁﬂ%‘é
9104 I Write Fai AF DATA 124 8
91x8 CTL-i or DEV-I Bus Int Parity Check Al, A2 9118-DEV-1 180, others CTL-1 380 13, 15, and 20
8110 DEV-I Bus In Parity Chack A2 DEV-1 180 13,15, and 20
9120 One-of-Eight Check At A2 DEV-i 110 4 and 20
9140 CTL-1 Bus Qut Parity Al CTL-i 370 20
9180 CTL-! Tag Bus Parity Al CTL-1 380 20
81FC CTL-! Bus In Assembly Failure At CTL-i 445 8 through 12 and 20
9200 False CTL Error Al CTL-I 400 and OPER 260 8
™ 9202 ECC Hardware Error with Monitor Check AE, AD DATA 200 and OPER 242 17
9206
9204 Monitor Check Al, AZ, AD DATA 220 17,
9208 Write Data with Monitor Check AD, AE, AF DATA 230 17
§20C
821x Gap Counter AD, AE DATA 240 and OPER 46 17
922x Shift Register A3, AD, AF DATA 250 17
9240 No PLO A3, AF DATA 260 17
928x PLO error A3, AD, AF DATA 270 17
22Co No PLO - PLO error A3, AD, AF DATA 270 17
aom Mo Tag Valid, R/W Operation Ad CTL-t 250 18
9002 Normal or Check End missing following R/W or ECC operation. At A2 CTL-I 260 | 18
003 No response from Controller on conitrol operation AT CTL-1270 18
9004 Timeout for Index Ab RPI 110, 100, and OPER 125 18 and 20
2005 ECC Hardware Check AT, AE DATA 214 and OPER 242 18
9006 Multiple Controllers-selected At CTL-1 30.0 13, 14, and 18
8007 Preselection Check Al CTL-1 320 18
9008 Head Switch timer expired AF DATA 80 18
9002 Busy missing after Seek Start A3, Ad, A8, AT* ACC 210 8 and 18
A8, AA AB
900A Physical Address Check A2 DEV-1 110 4and 18
900F Attention Check A2, A3, A4, AB DEV-I 202 18
10xx Device interface Check Al, A2 DEV-1 120, 126, 300 8and 20
T1xx DM Sequence Check 83*, AC” DM 100, and 640 through 657 9,10, and 11
12%x Access Timeout A3, A4, A6, A7" AB| OPER 113 through 148 16
AA, AB, AD, AF
15x%x Overshoot Check A3, A4 AB, AT” OPER 113 through 148 16
AB, AA, AB
16xx Servo Off Track A3, A4 AB, AT" OPER 113 through 148 16
AB, AA, AB
1301 Sector Compare Check {RPS) A5 RPI 500 9
Chart is continued on START 421

*Utility or adjustment programs. Do not loop to exercise machine. See the microdiagnostic descriptions starting on MICRO 20 for details.

3340 ALO4A10 | 2747945 440223 440224
Seq. 2of2 Part No. ( } 14 Mar 75 15 Dec 75
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FSC/MICRO REFERENCE TABLE

3340

FSC/MICRO REFERENCE TABLE

START 421

FSC Type of Failure Micro Routine MLM Reference Significant
Sense Byta(s)

1310 False Drive Check A3, AB, AA DEV-1 240 8

14xx Read/Write Safety A3, A5, AD, AF, B2 R/W 280, R/W 100, OPER 225 12

1910 Error Alert {not defined) Al CTL-1 462, OPER 260 7

1911 Transmit Target Errors (RPS) Ab RPi 600 7

1913 Transmit Fixed Head Error A3 DEV-1 160 7

1914 Sync Out Timing Error A1, Ad, AB, A8 DATA 110 7

AD, AF

1916 Transmit CAR Error A2 DEV-1 170, OPER 105 7

1917 Transmit Head A2, A3 DEV-1 150, OPER 105 7

1918 Difference Error AZ, A3 DEV-1 150, OPER 1056 7

49xx Data Check, No Sync byte found AF, B1 R/W 300, 315, OPER 230 through 233 7

* Utility or adjustment programs. Do not loop to exercise machine. See the microdiagnostic descriptions starting on MICRO 20 for details.

ALD500 | 2747336 See EC
seq. 1ef2 |Part No. (1} History

440227
14 Sep 76

440241
300ct 78
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MAINTENANCE COMPLETE PROCEDURE

3340

Analysis Procedures

Maintenance Complete
Procedure. See Note 1.

Restore subsystem to oper-
atignal condition. Verify
that all cards are installed
and properly seated, card
guides installed, cables in-
stalled and seated, diagnostic
jumpers removed, and strain
reliefs secured.

I

Visually check machine
for (0ose parts,
connectors, tools, eto.
Pay particular attention
to baseplate and area
around voice-coil motor,

I

Inspect DC box air fifters.
Clean or replace as required.

Verity cperation using
checkout procedure on
START 110.

[

Make the drive ready. Place
the Start/Stop switch in the
Stop position and verify that
the data moduie stops turm-
ing within 5 to 12 seconds.
If the drive does not stop
turning within 5 to 12 sec-
onds, see the brake check-
out grocedure on DMV 715,

i

Verify that Power Mode
switch on the 3340

CE panel is in Remote
Mode.

Remove CE tools from
drive (CE index wheel,
bobbin pushrod) and
replace them in the back
of the Control module.

3830-2
or ISC

Type of

storage control

QOther than
3830-2 or I1SC

Perform a diagnostic
system reset by entering
30in Dara Entry
switches on the 3340
CFE panel. Operate the.
Execute swiich,

System/(7 Type of

using system

Remaove 3340 micro-
diagnostic disk and

insert functional disk.,
Set Data Entry switches
on 3340 CE panel to '3Q'
and operate the Execute
switch. This perforrmis a
Diagnostic System Reset
and reloads the symptom
code gengrator into the
averlay area.

Upen completien, the
Program Contrel display
contains ‘CF’ and the

Data display contains ‘30",

125/115 ar System/3

Replace 3340 micro-
diagnostic program
disk with functional
pragram disk.

|

N

N

Replace diagnostic
diskette with system
diskette and IMPL the

See Note 2,
Advise customer that

service action is complete.

Ensure that customer
programs operate
correctiy.

Terminate call

SYS1EM.
Verify that all drive CE
Maode swii. o =re off,
e
i
ALOS00 | 2747336 See EC 2440227 440241
Seq. 2 of 2 [Part Ne. {1) History 14 Sep 76 300ct 78
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MAINTENANCE COMPLETE ST RT 5@@
PROCEDURE A

Note 1.

Refer to START 90 for additional infarrna-
tion if no frouble was found or no action
was taken to correct trouble.

Note 2:

When a 3340 drive is switched ro CE Mode,

a latch is set in the drive to allow selection
with the CE address and to prevent interrupis
to the system. Turning the CE Mode switch
of f prevenis CE addressing but does not

reser the latch. (With the latch set, the cus-
tomer cannot address the drive.) A Rezero
operation must take place to reset the latch.
A Rezero operation can be initiated by:

# Operating the Attention switch on the
operators panel.
® Performing a data module foad cycle.

Fither of these operations generate an inter-
rupt to the system, so they arg usually per-
formed by the customer when he is placing
the device back online following maintenance
activity.

Either of these operations also resets the
cylinder address to zero to correspond to the
access position.

MAINTENANCE COMPLETE START 5@@
PROCEDURE
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3340

W O ATVVLY D W LW b

nance activity.

VOLTAGE LEVELS

Down Level (—NPL)

SCOPE PIN LOCATIONS

Four-high card socket or pin
side of MST board shown:

DO2 —|5c-— BO2

a
o o!
0 o
oo
()
o a
(o =)
o o
o o
0
a o
D13 —»la aj=— B13
JO2 -3l GO2
Qo
5ol
oo
a n
11 n
a o
oo
(=)
Lw o
0 O
P02 — T 0] MO2
Qo
a o
[t el
g a
ao
0O o
oo
Qo
o a
|18 Q&
yoz2 —»[T o 502
a o
o a
00
o 0o
[l
o
oo
a o
a o
a a
MST-1 Card
Voltage Card (Contact Tah)

—4 BO6, GO6, MO06, and 506
Ground D08, JO8, P08, and L0DB !

ALD pages showing voltage dis-
tribution:
KV010, 020
BV100

(drives)
(controller)

440209
25 Mar 74

+6.0
NPL
+1.7
Linreliable Region
+0.7
0 Volts —
—~0.61  — I
“ Level (+MST
097 Up Level (rM5
Unreliable Region
MST-1 152 o
Down Level (—MST)
—2.38
APOODO | 2747337 440200 444203
Seq.20f2 |PartNo.{ 1| | 25 Jun 73 2 Nov 73

440223
14 Mar 75
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FAU LT SYMPTOM lNDEX CONTENTS FAULTSYMPTOM INDEX CONTENTS FSI 1

Fault Symptom Code Generation — — — — — — FSI 50

Describes how the microprogram
generates a four character hexa-
decimal code from sense informa-
tion; can be used to manually
develop a code if the microprogram
generator is not available.

B3 Microdiagnostic
Fault Symptom Code Generation — — — — — — FSI 60, 65

Describes how a code is generated
from B3 microdiagnostic message
bytes. Includes B3 message byte

description.

Fault Symptom Index — — — — —-——————— FSI 100-9XX

Ties Fault Symptom Codes to
analysis procedures.

Note: Certain 3340 subsystems may have a 3344 drive
attached. [f a 3344 drive is attached and the
problem is in the 3344, go to the FS/I section in
Voiume ROV of the 3344 MLM. (3344
documentation wifl be available in May, 1978.)

3340 AP0OCO1 | 2747338 440200 | 440202 | 440203 ?3%22*;5 ?:‘222776 _ FSI 1
t
Seq. 1 of 2 | Part No. (1) 25 Jun 73 | 7 Sept 73 2 Nov 73 ec en EAULT SYMPTOM INDEX CONTENTS
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"ESI MAINTENANCE PHILOSOPHY FSI MAINTENANCE PHILOSOPHY ‘ FSI 10

1. Locate the Fault Sympton Code {FSC)starting on FSI
100 and note the error description.

2. Follow the instructions under the microdiagnostics
column.

3. H unable to reproduce the failure with the microdiagnostics,
replace the items listed under Possible Causes column,
If the failure is on a single drive, replace the cards listed
under the A1 Board column first. |f more than one drive
fails, reptace the cards listed under the A2 Board column
first.

4. If the above steps fail to correct the problem, go to the
MAP Entry indicated for the FSC. Also read START 90,
START 400, and START 410 to assist in isolating the
failure.

3340 APQOO1 2747338 440200 440202 440203 440224 440227
Sige 2 of 2 | Part No. {1) 25 Jun 73 7 Sept 73 2 Nov 73 15 Dec 75 14 Sept 76
FSI MAINTENANCE PHILOSOPHY FSI 1 0

@Cupyragl‘n 18M Corporaticn 1973, 1974, 1976, 1976



FAULT SYMPTOM CODE GENERATION ' STORAGE CONTROL FAULT FSI 50

SYMPTOM CODE GENERATION

This chart demonstrates how the Storage Controd START 100 FORMAT 1 FAULT SYMPTOM CODE
microprogram develops a Fault Symptom Code CONTROLLER Byte 22 - Byte 23
from Sense information., The 4-character hexideci- Sense Byte 8 Yes  CHECK Sense Byte 20 Yes CONTROLLER INTERFACE CHECK Byte 20 Byte 20
mal code is presented in Sense Bytes 22 and 23, BitO=1 Any Bit 0—5 =1 9 1 Bits 03 Bit4&5
The chart can be used to manually develop a symp- )
tom code if the generator microprogram code is not
available in the Storage Control. CONTROLLER CHECK a9 2 Byte 17 Byte 17
Determined by Hex {FALSE CHECK IF CODE GENERATED = 9200} Bits 03 Bits 4-6
For 3830-2 and I1SCs only, to reioad the Fault Yy value of Sense
Symptom Code Generator after running micro- Byte 7, Bits 0-3.
diagnostics: No Sense Byte 16 Yes MICROPROGRAM DETECTED ERROR 9 0 Byte 18 Byte 18
Any Bitl(s) =1 Bits 0-3 Bits 4—7
1. Insert the functional disk.
2. Set the Data Entry switches on the 3340 CE
panel to ‘30, SZ"-S'? B:.:e B Yes DEVICE INTERFACE CHECK 1 0 0 Si‘;tse;?[‘}
3. Operate the Execute switch. n
. . . DM SIZE OR
This performs a Diagnostic System Reset and re- "
loads the Symptom Code Generator into the over- Sense Byte 10 DM SEQUENCE CHECK Sense Byte 10 JLes DATA MODULE S1ZE CHECK 1 1 F F
Bit5 =1 Bit0=1
lay area.
Upon completion, the Program Contro! display con- DATA MODULE SEQUENCE CHECK . 1 Byte 10
tains ‘CF’ and the Data display contains ‘30, Bits 1—3 0
Other control storages do not require any special
action to reload the Fault Symptom Code Generator. Sense Byte 8 Yes DRIVE CHECK No Sense Byte 16 Yes ACCESS TIMEQUT CHECK 1 ) 0 Bvte 16
Bit 2= 1 Bit0=1 Bits 4—7
FORMAT 4 FAULT SYMPTOM CODE No Sense Byte 16 Yes OVERSHOOT CHECK ! . 0 Byte i6
Byte 22 Byte 23 Bit 1=1 Bits 4-7
a Byte 7 s SERVO OFF TRACK CHECK - Byte 16
9 4 Bits 4—7 pse Bte 16 ! 6 0 Bits 4—7
| e Fad A el 1
Sense Byte 9 SECTOR COMPARE CHECK 3 3 o 1
Bit 1=1
FALSE DRIVE CHECK
1 3 1 0
Senss Byte 8 yes R/W CHECK Sense Byte 12 Yes R/W CHECK {SAFETY) 1 4 Byte 12 Byte 12
Bit3=1 Any Bitls) =1 Bits 0—3 Bits 4—7
No No
Sense Byte 19 Yes LOW GAIN CHECK 1 4 F Byte 19
Bitd or5=1 Bits 4 & b
FALSE R/W CHECK
1 4 0 0
BYTE 7 MESSAGE 1 g Byte 7 Byte 7
Bits 0—3 Bits 4—7
3340 APOOE0 | 2747339 440200 440202 | 440203 | 440213 440218 | 440223 ST GE
Seq.10f2 |PartNo. [} |28 Jun73 | 7Sept73 | 2Nov73 | 13May 74 | 5Aug74 | 14 Mar 75 sv?nﬁ?om ggg;“t‘?ELNZ::!;'TON FS‘ 50
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B3 PASS 1 MICRODIAGNOSTIC SYMPTOM CODE GENERATION

This chart demonstrates how pass 1 of microdiagnostic routine B3 develops ENTER

a Fauit Symptom Code from message bytes. The chart may be used to FORMAT 1
manuallfy develop a Symptom Cor'ie. by displaying message bytes with pass 2 FAULT SYSTEM INDEX NUMBER
of routine B3 and making the decisions as shown.
Message Byte 11 Yag CONTROLLER INTERFACE CHECK 9 1 gﬂ:f:aff gﬂ:::aﬁa
Simiiar to Sense Byt 8. Any Bitls) = 1 Bits 0-3 |Bit4 & 5
== o et | =~ (e e Ew s
valid when Routine B3 ~ Message Byte 10 CONTROLLER CHECK g 2 Message B
N te 10
: is used to get Status, ~ . Any Bit{s) 0-6 = 1 eB?tgseO.g e
| T~ Same as Sense Byte 17
| Message Byte 4 ves DEVICE INTERFACE CHECK | 1 0 0 e
| Bit1=1 Bits 6,7
| /‘\
| No Message Byte 6 DM SIZE OR DM SEQUENCE CHECK Message Byie 6 ves DM SIZE CHECK 1 1 £ F
[ Bit5=1- BitO =1
: - —I_Same as Sense Byte 10 ™~ Same as Sense Byte 10 Message
N DRIVE CHECK DM SEQUENCE CHECK | 4 T A B
Bit 2 = 1 {set bit
0=0)
Message
Mescage Byte @ Yes ACCESS TIMEOUT CHECK 1 2 o Byte 9
Bit0 =1 Bits 4-7
- Same as Sense Byte 16
Message
Message Syte O OVERSHOOT CHECK 1 5 0 Byte 0
Bit1 =1 Bits 4-7
- ~{Same as Sense Byte 16
Message
Message Byte 9 SERVO OFF TRACK CHECK 1 6 0 Byte 9
Bit2=1 Bits 4-7
- —l Same as Sense Byte 16
Message Byte 5 SECTOR COMPARE CHECK 1 3 0 1
Bit1=1
- -—[Same as Sense Byte 9
FALSE DRIVE CHECK 1 3 1 0
Message Byte 8 Yes R/W CHECK (SAFETY) 1 4 Message Byte 8
Any bitls) =1 Bits Bits
0-3 4-7
Message
Message Byte 15 Yes LOW GAIN CHECK 1 4 E Byte 15
bits 4 or 5 =1 Bit4 &5

No error ¢cordition
showing in sratus,

3340 APQO50 | 2747339 440200 | 440202 440203 | 440213 440218 440223
Seq. 2of 2 |PartNo. [} 25Jun73 | 7Sept73 | 2Nov73 | 13May 74 | B Aug 74 14 Mar 75

© copyrignt IBM Corporation 1973, 1974, 1875

B3 PASS 1 MICRODIAGNOSTIC FS | 60
SYMPTOM CODE GENERATION

B3 MESSAGE BYTE TO SENSE BYTE CONVERSION CHART
{Message Bytes Displayed on Pess 2 of B3)

Equiv.

Message Y- Detaited
Byte |Message Byte Name Sense |y oceript
No. Byte "

1 Physical Drive Identification 4 SENSE 106
2 Sense Head Address Register None —_
3 Sense Difference Counter None —_

4 Drive Status 8 SENSE 108,
107

5 Check/Status {Sense Status 1} 9 SENSE 107
6 DM Sequence Controf 10 SENSE 107

7 Load Switch Status 11 SENSE 107
{Sense Status 3)

8 R/W Safety {Sense Read/Write) | 12 SENSE 107

9 Access Status {Sense Status 4) | 156 SENSE 107,

108

10 Controller Checks 17 SENSE 108
{Controller Error 2)

i CTL-i Checks 20 SENSE 108

{Controller Error 1) Bits 0-b

12 DEV-1 Checks (Sense Interface) | 20 SENSE 108

Bits 6,7
13 Target Address Register — None —
RPS Feature
14 Cylinder Address Register None —
{Switch Feature)
15 STATUS 19 SENSE 108
(Sense Status 0)
Lz.ast Routine D — B3 None _—
Display

* See table on FSI 65 for additional breakdown of
message informatiaon.

B3 PASS 1 MICRODIAGNOSTIC FS | 60
SYMPTOM CODE GENERATION



B3 MESSAGE DISPLAY — PASS 2

B3 MESSAGE DISPLAY — PASS 2

PROGRAM CONTROL | MESSAGE | DATA 0 1 2 3 4 5 6 7 DETAILED
DISPLAY HEX VALUE| B3 BYTE DISPLAY © © I @ I @ | @ I @ I @ @ DESCRIPTION
i |
Physicat | ]
E1 1 Drive A B C D | E E G H EE‘?S4E 106
Identification [ I l I I yte
S Basic Basic Basic
ense Dirlin= i i
E2 o ir Mot used Diff 256 Head?ie? Not used 32 16 8 4 ) 1
EHFE FHEE FHFE L] | | |
Sense
E3 3 | Difference 128 64 32 16 8 4 2 1
Counte | | | ] | 1 |
, Device ## . . Data
E4 4 gtfal:(ﬁs Interface g'f]wek-" _ gﬁad‘f‘.ﬂlnte“ Online * Module Busy (S:eek/S|ector gE:USBE 106, 107
| Check | ~ ec | "¢ L | Attention I | ~ome ete yie
Data Module ** Sector ¥¢ Air/** Belt ** . Data Modul Data Data /
E5 5 gtr::if:;sf Loaded Compare Motar at Switch ‘év;:lattfle Siazeaa I:v)itu ° Module Module ° gExSQE 107
Switch Latched J Check [ Speed Latched | Latched 1 | | {70 F) | Size 2 Bit (70 Mb)l Size 1 Bit (35 Mb)| Y
E6 6 DataModule | Dats Module®®  DataModule®*  DataModule®  Data Module Check #* gataModule 82 gia; Disable 0dd SENSE 107
equence Size Check Latch 4 Latch 2 Latch 1 Latch : Switch Track Byte 10
Control | | i | | | l Check Latched I I
Logd Drive Start® Data Mo&ule * Cover Locked * Data Module Data Module * Belt ® Carriage Air/* SENSE 1067
E7 7 Switch Switch Present Switch Switch Unloaded Loaded Switch Hom Motor at Byte 11
Status _ | . i _ | Switch | | Switch j Swite I € | Speed Switch yie
Multiple ** . : :
R/W Hu dipse' t Capable/ Write ## Index ## R/W »+ Contro| *# Transition #%* Write %% SENSE 107
E8 ead Selec Enable interlock Current
Safety Check { Check | Overrun | Check l ! Check I Check I Check [ Check Byte 12
s ) -
E9 9 ?CCESS ?ﬁiﬁut Overshoot **% Servo Off #% Track_ * Servo * h'g;:r . Control # Wait o SENSE 108
tatus Check ¥ Check | Track Check | Crossing [ | Latch | . Latch I Latch | Latch Byte 16
B -
EA 1 o Controller PLO ** No PLO *#* SERDES ## g:g;:r ‘g;;t: " Monitor w# ECC #% ggr%s SENSE 108
Ch B
ecks Check [ input I Check | Check | | Check l Check I Check | Detected yte 17
Control Control Interface  Contro! Interface Device #* Device Bus Control Interface | Write #% ’ SENSE 108
EB 1 1 Interface Tag Bus Parity Bus Out Parity Selection In Parity Bus in Parity Fail Byte 20,
Checks Check #% | Check ** | Check | Check ** | | Check *# | | | Bits 05
Device Device Bus Device Tag SENSE 108
EC 12 fnterface Out Parity Parity Byte 20,
Checks | | { | | | | Check ** | Check ** Bits 6, 7
Target Address (Bit0=1
ED 13 Register if RPS 64 32 16 8 4 2 1
(RPS Feature) Instalied) | | ] ] I | ] |
Sense Cylinder :
EE 14 | Address Register 256 128 64 32 16 8 4 2
{Switch Feature) | | ] | l ] | |
EF 1 5 Status Direction Difference Low Gain FL’;‘:grgead SENSE 108
(FHFE Only) | Bit1=IN | | 25 | T | Errores | | instaled Byte 19
CE Romber ! 0 1 1 0 0 1 1 MICRO 36
| | i L l I |
3340 APOOGS 2747340 See 440218 440223 440224 446227 440228
Seq. 1 of 2 |Part No. (1} EC History | 5 Aug 75 T4 Mar 75 | 15 Dec 75 14 Sept 76 29 Oct 76 B3 MESSAGE DISPLAY — PASS 2

© Copyright 1BM Corporation 1973, 1974, 1975, 1676

FSI 65

 ® |ndicators which are

normally on with no .
error condition,
Ready lamp on, and
DM sequence at
State 6.

*% Error or check
condition.

This byte for
FHFE Only

FSI 65



FAULT SYMPTOM INDEX — FORMAT 1 Fsicooe 1001003 Q1 100

Symptom Codes 1000-1003

FAULT
SYMPTCM ERROR DESCRIPTION MICRCDIAGNOSTICS POSSIBLE CAUSES MAP Entry
CODE A1 Board Drive A2 Board Controller Additional Possible Causes and Actions
$/115 and $/125 disptay an error count for FSC 0000. Run Link Series starting with routine Al. See MICRO 10 ATM2 (L2) A2G2* Cabte group 8. See FSI 930.
These are usually Format 5 Data Checks. The 3830-2 for detailed instructions. See Note 1. AZF2
and |5C do not generate an FSC after running micro- A252
diagnostics unless the Symptom Code Generator has 1f the microdiagnostics fail 1o load, exit to PANEL 150,
0000 been reioaded. Refer to START 500 for reload Entry A

instructions.

Microdi tics fail?
Check sense byte 7 for format and take action as rerodiagnostics fat

outlined on START 100. YES
] ] 1. Display and record the Error Message Bytes. See
1000 Invalid Device interface Check. MICRO 12 for detailed instructions. A1C2 A2L2 DEV-1 120 A
1001 Device Interface Check — Tag Bus Parity Error. 2. Exit to FSI 950. AIC2 A2L2, A2G2” Cable group 1 and 0. See FSI 930. DEV-1120 | B
. . F2, A2Q2
1002 Device Interface Check — Bus Qut Parity Error. NQ A A2F2, ‘ DEWV-
Y 1C2 A2G2*. A2L2 1 120 C

Device Interface Check — Tag Bus and Bus Out Follow the instructions under Possible Cause and MAP

1003 Parity Error. Entry column. A1C2 A2G2 . A2L2 DEV-i 120 D
Note 1: Use the microdiagnostic routines to reproduce the failure and verify the fix. Always *When replacing A2G2, check the addressing jumpers. See INST 8.

run the linked series first. If the problem is intermittent, refer to START 420 and
locate the FSC and loop the microdiagnostic routines listed after the FSC to attempt
to reproduce the failure.

3340 AP0DO65 (2747340 See 440218 440223 440224 440227 440228
Sew. 2 of 2 [Part No. (1} EC History | 5 Aug 75 14 Mar 75 ¢ 15Dec 75 | 14 Sept 76 | 29 Oct 76

& Copyright |BM Corporation 1873, 1974, 1975, 1976 FSI CODE 1000-1003 FS I 1 00




FAULT SYMPTOM INDEX — FORMAT 1

Symiptom Codes 1100-11FF

F81 CODE 1100-11FF

FSI 110

FAULT POSSIBLE CAUSES
SYMPTOM ERRGR DESCRIPTION MICRODIAGNOSTICS MAP Entry
CODE A1 Board Drive A2 Board Controiler Additional Possible Causes and Actions
|
1100 DM Sequence Check at State O with Stop Recycle Note: If the Ready lamp is on, run the linked series starting with ATMZ {L2), DM 100 C
Latch On. routine A1. If the Ready lamp is off and the machine is in g A1T4 (S4)
- failing condition, run routine AC. If the machine is not in a
DM S Check at State 1 with Stop R | ’ ATM2 (L2}, . :
1110 Lamheg:ence Fek at state Twith Stop Reeycle faifing condition, load and unicad the DM several times to A1T4 (54) DM Loaded switch, Belt switch. DM 100 c
' reproduce the failure. When it fails (do not operate Start/Stop
: switch or CE Reset after failure occursf, run routme B3. ATM2 (L2),
1120 EI‘\Q ieguence Check at State 2 with Stop Recycle A1T4 (54), DM 100 c
aten &n. Run Link Series starting with routine A1, See MICRO 10 ATP2 (N2}
. : for detailed instructions.
M S Check at hS R | L2
1130 E : hegl:‘ence eck at State 3 with Stop Recycle 2::{? ((34)}' Air switch, Motor-At-Speed switch. DM 100 C
ate : If the microdiagnostics fail to load, exit to PANEL 150,
M k at 4 wij Entry A. ATM2{L2
1140 Eatcls-ue(q):nence Check at State ‘.N'.th Stop Recycle nry Ale {(5-'4))" DM Unloaded switch. Cable group 4. See FS| 930. DM 100 c
- Microdiagnostics fail? - : S
1150 DM Sequence Check at State 5 with Stop Recycle VE ATM2 (1L2), Air switch, Motor-At-Speed switch. Cable group 4. DM 100 C
Latch On. 5 A1T4 (S4) See FSI 930, :
DM Sequence Check at State 6 with Stop Recyel 1. Display and record the Error Message Bytes. See
1160 P Recycle MICRO 12 for detailed instructions. ATMZ (L2) DM 100 c
Latch On.
. . Exit to FSI 950,
DM Sequence Check at State 7 with Stop Recycle 2 ATM2 (L2),
1170 Latch On. NO A1T4 (54) Home Photo Cell. DM 190 C
11EF Data Module Size Check and DM Sequence Error. Follow the instructions under Possible Causes and MAP ﬁ: %f ((Slf))‘ DM Size Jumper, DM interface Connector. Cable DM 100 C
Entry column, A1CZ, A1E2 (E2) group 5. See FSI 830
3340 APB110 (2747365 See 440223 4430224 440227 440228
Seq. t of 2 |Part No. (1} EC History | 14 Mar75 | 15Dec 75 | 14 8ept 76 | 29 Oct 76

© Copyright IBM Carporation 1873, 1974, 1976, 1976

FRi CODF 1100-11FF

FSI 110



FAULT SYMPTOM INDEX — FORMAT 1

Symptom Codes 1200-120F

FSI1 CODE 1200-120F

| FAULT POSSIBLE CAUSES
SYMPTOM ERROR DESCRIPTION MICRODIAGNOSTICS MAP Entry
CODE A1 Board Drive AzZ Board Controlier Additional Possible Causes and Actions
1200 Access Timeout Error during Recalibrate State 0 — Run Link Series starting with routine A1. See MICRO 10 A1P2 (N2}, AZG2** Power Amp, velocity gain adjustment.” Interconnecting DM 3141
Move Out. for detailed instructions. See Note 1. A1T2 {82, cables and connectors, Try a different data module {(FSC 1200}
- R - A1R4 (0Q4) unless machine is known to be failing with more than one.
A T tE d — ’ ACC 300
1201 ceess Timeout Error during Recalibrate State 1 If the microdiagnostics fail to load, exit to PANEL 150, ATRZ (Q2D),*
Reset. {FSC 1201}
Entry A. A1D2, A1G2,
1202 Access Timeout Error during Recalibrate State 2 — A1F2 (E2) ACC 300
Move In, Microdiagnostics fail? {FSC 1202)
. . i ACC 230
120 Access Timeout Error with an Invalid Control State.
3 ess Time ror with an Invalid Control State YES {FSC 1203)
1204 Access Timeout Error with an [nvalid Controf State. 1. Display and record the Error Message Bytes. See ACC 230
MICRQO 12 for detailed instructions. (FSC 1204)
) , . ACC 230
1205 Access Timeout Error with an invalid Control State. 2. Exit to FSi 950. (FSC 1205)
Access Timeout Error during Recalibrate State 6 — NO ACC 300
1206 )
Linear Mode, (FSC 1206}
Foliow the instructions under Possible Causes and ACC 230
1207 Access Timeout Error with an Invalid Control State. MAP Entry column, (ESC 1207)
1208 Access Timeout during Seek State B — Decelerate. ACC 560
{FSC 1208)
1209 Access Timeout Error with an {nvalid Control State, ACC 230
(FSC 1208)
120A Access Timeout Error during Seek State A — ACC 540
Accelerate, (FSC 120A)
120B Access Timeout Error with an Invalid Control State, (ﬁ::(é(é ?;35%8}
Access Timeout Error during Seek State C — Linear ACC 580
120C
Mode to On Track. (FSC 120C)
120D Access Timeout Error with an Invalid Control State. ﬁ:cs(é 212201
Invalid Timeout Error posted during Access Control ACC 100
120E
State E -- On Track. (FSC 120E)
120F Access Timeout Error with an invalid Control State. ACC 230
(FSC 120F}

Note 1: Use the microdiagnostic routines to repraduce the failure and verify a fix. Always

*Use microdiagnostic routine A7 to make velocity gain adjustment. This adjustment is required if

FSI 120

run the linked series first. [f the problem is intermittent, refer to START 420 and focate
the F5SC and loop the microdiagnostic routines listed after the FSC to attempt to
reprodyce the failure.

either A1R2 or A1Q2 are replaced.
**When replacing A2G2, check the addressing jumpers. See INST 8.
***adfustment program. Do not foop to exercise machine. See the microdiagnostic descriptions
starting on MICRO 20 for details.

440227
14 Sep1 76

2747365 See 440223
EC History | 14 Mar 75

440224
15 Dec 75

440228
29 Oct 76

3340 AP0110
Seq. 2 of 2 |Part No, {1}

FSI 120

© Copyright 1BM Corporation 1973, 1974, 1975, 1976 FSi CODE 1200-120F



FAULT SYMPTOM INDEX — FORMAT 1

Symptom Codes 1301-1310

FSICODE1301—1310‘ FSI 130

Microdiagnostics fail?
YES

1. Display and record the Error Message Bytes. See
MICRO 12 for detailed instructions.

2. Exit to FS! 950,
NO

Follow the instructions under Passible Causes and
MAP Entry cotumn.

FAULT POSSIBLE CAUSES
SYMPTOM ERROR DESCRIPTION MICRODIAGNOSTICS MAP Entry
CODE A1 Board Drive A2 Board Controller Additional Possible Causes and Actions

1301 Drive Check — Sector Compare. Run Link Series starting with routine A1, See MICRO 10 A1G2 RP} 500

for detailed instructions. See Note 1.
. A1P2 (N2}, A2G2*
1310 Drive Check {false): Sense bytes 9 and 16 do not If the microdiagnostics fail to load, exit to PANEL 150, ATM2 (L2}, A2L2 DEV-1 240
show error bits (B3 message bytes b and 9). Entry A. A1G?2

Mote 1: Use the microdiagnostic routines to reproduce the failure and verify the
fix. Always run the link series first, If the problem is intermittent, refer
to START 420 and locate the FSC and loop the microdiagnostic routines
listed after the FSC to attempt to reproduce the failure.

3340

APQ130
Seq, T of 2

440224
15 Dec 75

440227
14 Sept 76

2747341 See EC
Part Nc. {1) History

© Copyright IBM Corporation 1873, 1975, 1978

*When replacing A2G2, check the addressing jumpers. See INST 8.

FS1 €ODE 1301-1310 FSI 1 30




FAULT SYMPTOM INDEX — FORMAT 1

Symptom Codes 1400-14xx

F51 CODE 1400—14xx

FSi 140

FAULT POSSIBLE CAUSES
SYMPTOM ERROR DESCRIPTION MICRODIAGNOSTICS MAP Entry
CODE AT Board Drive A2 Board Controller Additional Possible Causes and Actions
1400 Read/Write Safety Checks: Fault Symptom Code is Run Link Series starting with routine A1. See MICRO 10
14xx where xx = sense byte 12 (B3 message byte 8). for detailed instructions. See Note 1. . R/W 280 A
tTZr::gh Sense Byte 12 or B3 Message Byte 8: A1J2," ATHZ™ gl?;’;fg’add cable groups Sand &
_ ' If the microdiagnostics fail to load, exit to PANEL 150, :
Bit 4 on = R/W Intertock Check Entry A.
- _ Microdiagnostics fail? A1F2 (E2),
Bit 3 on = Index Check A1T2 (52, Data module, DM connector, power, spindle ground.
YES ATH2** A1C2
Bit 5 on = Control Check ATH2,** aA1C2 A2F2, AZQ2 \ :
1. Display and record the Error Message Bytes., See ’ oltage
. MICRO 12 for detailed instructions. ATH2 ** A1C2
Bit 2 on = Write Overrun Check !
ATF2 (E2) AZ2Q2, A2F2 Voltage.
. Exit to FSI 950.
Bit G on = Multi Head Select Check 2 Exitto A1F2 (E2), Data module, matrix card, matrix connector, DM
1t on = Multi Heac oelect Lhec NO ATH2* cable group 6. See FSI 930.
: = Wri - Matrix card, matrix connectors, eable group 6.
8it 7 on = Write Current Check Follow the instructions under Possible Cause and MAP ATH2 See FSi 930, -
Entry column. ]
e . Data module, DM connector or cable, matrix card,
Bit 6 on = Write Transition Check ATH2," A142, A2T2, A2Q2 cable group 2 and 6. See FSI 930, :
A1F2{E2)
ATM2 (L2),
A H *
Bit 1 on = Capable Enable Check 12, AlCZ, Read Only Switch, data module defective.
A1F2 (E2), Cable group 4. See FSI 930
A1P2 (N2), able grode & '
A1T4 (54)
14FA Sense Byte 19 or B3 Message Byte 15, bit 5 Low Gain ATH2 **¥ R/W matrix card, cable group 6 {See FSI 330}, and
Check. Al F2, (E2) power supplies_

Note 1. Use the microdiagnostic routines to reproduce the failure and verify a fix, Always
run the linked series first. If the problem is intermittent, refer to START 420 and
focate the FSC and loop the microdiagnostic routings listed after the FSC to
attempt to reproduce the Failure.

3340 AP0130 12747341 See EC | 440224 | 440227

Seq. 2 of 2 {Part No. (1} History 16 Dec 75 | 14 Sept 76

© Copyright IBM Corporation 1973, 1975, 1976

*If a 3344 is installed in this string, also check A1J2 (M2) in the 3344,
"*If a 3344 is instalied in this string, afso check ATH2 (N2} in the 3344,

FSI CODE 1400~14xx FSI 1 40



FAULT SYMPTOM INDEX — FORMAT 1 Fstcopesoo-1of - Q1 150

Symptom Codes 1500-150F

FAULT POSSIBLE CAUSES
SYMPTOM ERROR DESCRIPTION MICRODIAGNOSTICS - MAP Entry
CODE Al Beard Drive AZ Board Controller Additional Possible Causes and Actions
. . . ) ) . . ) . . ACC 120
1500 invalid Overshoot Check. Run Link Series starting with routine A1. See MICRO 10 A1P2 (N2}, A2L2 Power amp, vetocity gain adjustment,” cable group 4. See {ESC 1500} B
for cetailed instruciions. See Note 1. A1T2 (S2), F81930. Try a different data module uniess machine is ACSTo0
1501 Invalid Overshoot Check, A1R4 (Q4), known to fail with more than one. (FSO 1‘501) R
If the microdiagnostics fail to load, exit to PANEL 150, AIRZ{Q2)%,
Entry A. A1D2, ACC 120
1502 Invalid Qvershoot Check. ATF2 (E2) (FSC 1502} B
Microdiagnostics fail? ATM2 (L2)
1503 Overshoot Check — Invalid Control State. ACC 230 A
YES {FSC 1503}
. ACC 230
1504 Overshoot Check — Invalid Control State. 1. Display and record the Error Message Bytes. See {FSC 1504) A
MICRO 12 for detailed instructions.
1505 Overshoot Check — Invalid Control State. ACC 230 A
2. Exit to FSI 950. {FSC 1505)
1506 Recalibrate — Track 0 Overshoot Check. NO (ngg ?gga) C
1507 Cvershoot Check — lnvalid Control State. Follow the instructions under Possible Causes and . ACC 230 A
~ MAP Entry column. (FSC 1507)
1508 Access Mode Seek — Overshaot Check during Control ACC 560 B
State 8 Decelerate. (FSC 1508}
1509 Overshoot Check — Invalid Control State. (/:.:C;((:: f:gg; A
Access Mode Seek — Overshoot Check during Control ACC 540 A
150A State A Accelerate. (FSC 150A)
1508 Overshoot Check — Invalid Control State. ::gg 3:88) A
150C Access Mode Seek — Overshoot Check posted ACC 580 B
during Control State C Linear Mode. (FSC 150C)
150D QOvershoot Check — Invalid Control State. (2:2 fggm A
150E Overshoot Check — Lost Servo Track Following. (’:‘:gg z:ga D
. ACC 230
150F Overshoot Check — Invalid Control State. ¥ L Y (Fsc 160F) | A
Note 1: Use the microdiagnostic routines to reproduce the faflure and verify a fix. Always *Use microdiagnostic routine A7 to make velocity gain adfustment, This adjustment is required if either
run the linked series first. If the problem is intermittent, refer to START 420 and A1R2 or A102 are replaced.
locate the FSC and loop the microdiagnostic routines listed after the FSC to attempt **Utility or adjustment program. Do not loop to exercise machine. See the microdiagnostic descriptions
to reproduce the failure. starting on MICRQ 20 for details.
3340 APQ150 |2747342 See 440223 440224 | 440227
Seq. 1 of 2 [Part No. (1) EC History | 14 Mar 75 | 15 Dec 75 | 14 Sept 76

@Y Peanurinht IRRA

1077 1674 1075 107R Fs' CODE 1500"150F FSI 1 50




FAULT SYMPTOM INDEX — FORMAT 1

Symptom Codes 1600-160F

FSI CODES 1600-160F FSI 160

FAULT POSSIBLE CAUSES
SYMPTOM ERROCR DESCRIPTION MICRODIAGNOSTICS MAP Entry
CODE A1l Board Drive AZ Board Controller Additional Possible Causes and Actions
1600 Servo Off Track Error — Set R/W on during Access Run Link Series starting with routine A1. See MICRO 10 A1PZ {N2), A2G2,** A2F2, Power Amp, velocity gain adjustment,” interconnecting ACC 130
operation. for detailed instructions. See Note 1. A1T2 (52), A2L2 cables and connectors. (FSC 1600)
ATR4 (Q4) Try a different data moduie unless machine is known to
1601 Servo _Off Track Error — Set R/W on during Access If the microdiagnostics fail to load, exit to PANEL 150, ATR2 (02).* be failing with more than one. ﬁ:CS(é 113(;%1
operation, Entry A. A1D2, Al1C2 )
1602 Servo Off Track Error — Set R/W On during Access ACC 130
* | operation. Microdiagnostics fail? {FSC 1602)
Servo Off Track Error — Invalid Access Control State YES ACC 130
1603 indicated. (FSC 1603)
1604 | Servo Off Track Error — Invalid Access Control State 1. Display and record the Error Message Bytes. See ACC 130
6 indicated. MICRO 12 for detailed instructions. (FSC 1604)
Servo Off Track Error — Invalid Access Control State 2 Exi FSI 950 ACC 130
1605 | dicated. - Bxitto P51 950, (FSC 1605)
1606 Servo Off Track Error — Set R/W On during Access NO ACC 130
operation. {(FSC 16086}
s O Track E invalid A Control Stat Follow the instructions under Possible Causes and ACC 130
ervo rack Error — Invalid Access Control State
MAP Ent I .
1607 indicated. vy cotumn (FSC 1607)
1608 Servo Off Track Error — Set R/W On during Access ACC 130
operation. {FSC 1608}
1609 Servo Off Track Error — Invalid Access Control State ACC 130
indicated. (FSC 1609}
160A Servo Off Track Error — Set R/W on during Access ACC 130
operation. {FSC 160A)
1608 Servo Qff Track Error — invalid Access Control State ACC 130
6 indicated. (ESC 1608)
160C Servo Off Track Error — Set R/W on during Access ACC 130
operation. {FSC 160C)
Servo Off Track Error — Invalid Access Control State ACC 130
160D | indicated. (FSC 160D)
160E Servo Off Track Error — Access Control in On Track ACC 130
State. {FSC 160E}
160F Servo Off Track Error — Invalid Access Control State ACC 130
indicated. Y | Y (FSC 160F)

Note 1: Use the microdiagnostic routines to reproduce the faifure and verify a fix. Always run the
linked series first. If the problem is intermittent, refer to START 420 and locate the FSC
and loop the microdiagnostic routines listed after the FSC to attempt to reproduce the

*Use microdiagnostic routine A7 to make the velocity gain adjustment. This adjustment is required if
either A1R2 or A1Q2 are replaced.
**When replacing A2G2, check the addressing jumpers. See INST 8.

failure. **rUtility or adjustment programs. Do not loop to exercise machine. See the microdiagnostic descriptions
starting on MICRO 20 for details.
3340 APO160 | 2747342 See EC | 440223 | 440224 | 440227
Seq. 2 0f 2 | Part No. (1] History 14 Mar 75 | 16 Dec 756 | 14 Sept 76

FS1 CODES 1600-160F FSl 1 60

© Copyright 1BM Cosporation 1973, 1975, 1976



FAULT SYMPTOM INDEX — FORMAT 1

Symptom Codes 1910-191F

FSI CODE 1910-191F FSI 191

FAULT POSSIBLE CAUSES
SYMPTOM ERROR DESCRIPTION MICRODIAGNOSTICS MAP Entry
CODE A1 Board Drive A2 Board Controller Additional Possible Causes and Actions
Run Link Series starting with routine A1. See MICRO 10 AZKZ,A2F2,
1910 Error Alert — not further defined. for detailed instructions. See Note 1. A212, A202, CTL-t 402
A2G2*
If the microdiagnostics fail to load, exit to PANEL 150,
1911 Transmit Target Error (RPS Feature). Entry A. A1G2, ATC2, RPI 800 F
A1D2, A1P2 {N2)
i Microdiagnostics faii?
1912 | Microprogram Detected Ervor (detailed information See FS| codes 9001 through 8008 FSI 900
in byte 18). l YES ‘
T it Fixed H ) A1C2, A1F2 (E2) .
1913 ransmit Fixed Head Error 1. Display and record the Error Message Bytes. See A1G2, ATP2 (N2) DEV-1160 8
MICRO 12 for detailed instructions. A252, AZK2,
1914 Sync Out Timing Error. AZP2, A2G2,* Sync in/Sync out Drivers in storage control, 8
2. Exit to FSI 950. AZM2(SWFE)
A1C2, A1D2Z,
1915 Unexpected File Status at initial selection, NO ﬁl'l\lflf ((Slf)) A2G27 A2L2, Cabfe groups 0 and 1. See FSI 930. DEV-l 140
) AZ2F2, A2K2 :
Follow the instructions under Possible Causes and ﬁ]ég ((;J';;m )
] MAP Entry column.
1916 Transmit CAR Error (SWFE only). AtlJ4, A1C2 DEV-I 170 A
. ATF2{E2}, A1D2, AZ2F2, A2L2,
_1917 Transmit Head Error. A1C2. ATP2 (N2} A2GO* DEV-I 150 A
I A1F2 (E2}, A1D2,
1918 Transmit Difference Error. AIC2, A1P2 (N2} A2F2 DEV-I 150 B
1919 Unexpected File Status during Read IPL. Run checkout procedure. START 110
k Verificati . ATF2{E2),
191A ’S;;zd erification Check on Physical Address {Mome A1P2 (N2), A2L2, A2Q2, ACC 500 B
ress read). A1R4 (04) AZ52, AZF2
191B Byte 9, bit on. Sector Non-Compare (B3 message byte FSI 130,
B, bit 1) — FSI 130, code 1301. Code 1301
Byte 16, bit 0 on. Access time out {B3 message hyte 9, FS1 120,
bit 0}. See Note 2 — FS1 120, code 12xx. Code 12xx
Byte 16, bit 1 on. Access Overshoot (B3 message byte FSI 150,
9, bit 1). See Note 2 — FSI 150, code 15xx. Code 15xx
191C No interrupt from drive {missing Device Attention). AlR4 (04 A2F2 DEV-1 200 A
191D Defect Skipping Reorientation Error. DATA 170
191E DM Incompatibility Error on Invalid DM size. ATM2 (L2} AZF2, A2G2* DEV-i 290 E
191F Unused.

Note 1: Use the microdiagnostic routines to reproduce the failure and verify a fix. Always run
the linked series first. If the problem is intermittent, refer to START 420 and locate
the FSC and foop the microdiagnostic routines listed after the FSC to atternpt to
reproduce the failure,

Note 2: Use Fault Symptom Code as indicated (xx=Byte 16 from Systern Sense or 83, byte 9).

3340

AP0G191 | 2747343 See EC

Seq. 1 of 1

Part Na. {1)

History

440223
14 Mar 75

440224
15 Dec 75

440227
14 Sept 76

© Copyright 1BM Corporation 1973, 1974, 1975, 189768

*When replacing A2G2, check the addressing jumpers, See INST 8.

**if a 3344 is attached, refer to INST 8 in the 3344 MLM

for terminator locations.

FSt CODE 1910-191F

FSI

191






FAULT SYMPTOM INDEX — FORMAT 1 Fsicopessiosss EG1 494

Symptom Codes 4940-4947
FAULT POSSIBLE CAUSES
SYMPTOM ERROR DESCRIPTION MICRODIAGNOSTICS MAP Entry
CODE ) A1 Board Drive A2 Board Controller Additional Possible Causes and Actions
A2P2, A2Q2,
) Run Link Series starting with routine A1. See MICRO 10 A2R4 A2S2 y
4940 Home Address Field Data ChECk. for detailed instructions. See Note 1. A2T2’ ' R/W 300 A
1f the microdiagnostics fail to load, exit to PANEL 150, :
4941 Count Field Data Check. Entry A. A2T2 R/W 300 A
4942 Key Field Data Check. Microdiagnostics fail? R/W300 | A
| vES A2F2, A2G2.*
4943 Data Field ECC Uncorrectable Data Check. ! ’ R/W 300 A
1. Display and record the Error Message Bytes. See A2P2
MICRO 12 for detailed instructions. A1C2 AZF2, A2G2,*
4944 Home Address Field — No Sync Byte Found. . AZP2, A2Q2, : R/W 300 A
2. Exit to FSI 950, A252, A2T2
. NQ A2K2, A2P2,
4945 Count Field — No Sync Byte Found. A2Q2, A2S2, A2T2 R/W 300 A
Follow the instructions under Possible Causes and
4946 Key Field — No Sync Byte Found. MAP Entry column. R/W 300 A
4947 Data Field — No Sync Byte Found. R/W 300 A

Note 1: Use the microdiagnostic routines to reproduce the failure and verify a fix. Always run
the linked series first. If the problem is intermittent, refer to START 420 and locate the

FSC and loop the microdiagnostic routine listed after the FSC to atternpt to reproduce
the failure.

*Wher replacing A2G2, check the addressing jumpers. See INST 8.

3340 APOGD0 | 2747344 See EC 440223 440224 | 440227
Seq i of 2 | Part No.(1) History 14 Mar 75 15 Dec 75 | 14 Sept 76

© Copyright 1BM Corporation 1973, 1574, 1976, 1976 FS| CODE 4240-4947 F S l 494




FAULT SYMPTOM INDEX — FORMAT 1

Symptom Codes 9000-900F

FSI CODE 3000-900F

FSI1 900

FAULT POSSIBLE CAUSES
SYMPTOM ERROR DESCRIPTION MICRODIAGNOSTICS MAP Entry
CODE A1 Board Drive A2 Board Controller Additional Possible Causes and Actions
AZK2,A2G2.”
9001 No Tag Valid on Read/Write Macro {Time Out). A2F2, A2Q2, CTL-1 250 A
Run Link Series starting with reutine A1. See MICRO 10 A2582, A2T2
for detailed instructions. See Note 1. ATH2 A2K2. A2P2.
N 1 or Check End missing following Read/Wri *
9002 ormal or Check End missing following Read/Write I the microdiagnostics fail to load, exit to PANEL 150, A1C2 A2Q2, A2G2, CTL1260 | A
Operation or ECC operation. Entry A A2F2, A2L2,
' A252
Microdiagnostics fail? A2K2, A2GZ2,*
AZ2Q2, A2L2,
9003 No response from Controller on Control operation, YES A1C2, A1D2 A2D2 (E2)*(SWFE), CTL-1 270 A
A2M2 (SWFE),
1. Display and record the Error Message Bytes. See A2F2
MICRO 12 for detailed instructions.
Drive A or B falls: All drives fail:
9004 Timeout waiting for Index/Active track. ; A2, ATF2 (E2), AZK2, A2Q2, RPI 110 D
2. Exitro FSI 950, ATPZ (N2), ATHZ A2F2. A252, A2P2
NO
a005 ECC Hardware Check :;PK22’ A2Q2, DATA 214 A
Follow the instructions under Possible Cause and
MAP Entry column. A2G2*
) A2D2 (E2)*{SWFE)
. A1D2 . CTL-1 300 A
9006 Multiple Controllers selected A2F2, A2K2,
AZLZ
9007 Preselection Check, A2K2, A2Q2, CTL-l1 320 A
A2G2Y, A2P2
) . . A202, A2P2,
9008 Head Switch Timer Expired Check. A2S2, A2K2 DATAO09C! C
o - A1C2, A1P2Z {N2), A2F2
a009 Busy missing after Seek Start is issued, A1F2 (E2), A1D2 A2LD ACC 210 A
Physical Address Check — Incorrect Physical Address A2K2 A2G2*
A1D2, A1C2, A1G2 Cable group 0. See £SI 930, EV-I110 | C
900A returned after drive selection. A2L2, AZF2 group o 30 D
A1D2, A1C2,
A1F2 (E2),
900F Attention Check — Device Attention failed to reset. A1G2, ATM2 {L2), A2F2, A2G2" Cable group 0. See FSI 930. DEV-1202 | A
A1P2 (N2}, A1H2,
A1J4 (SWFE)

Notre 1: Use the microdiagnostic routines to reproduce the failure and verify a fix. Always run the

linked series first. If the problem is intermittent, refer to START 420 and locate the FSC

and loop the microdiagnostic routines listed after the FSC to attempt to reproduce the

failure,
3340 AP0S00 | 2747344 See EC 440223 440224 440227
Seq. 2 of 2 | Part No. {1) History 14 Mar 75 | 15 Dec 75 | 14 Sept 76

© Copyright IBM Corparation 1973, 1974, 1975, 1976

*When replacing A2G2, A2D2, or A2E2 check the addressing jumpers. See INST 8.
**Utitity or adjustment programs. Do not 100p to exercise machine. See the microdiagnostic descriptions
starting on MICRO 20 for details.

FSI CODE 9000-900F

FS1 900



FAULT SYMPTOM INDEX — FORMAT 1

Symptom Codes 9100-91FC (See Note 1.)

FSI CODE 9100-91FC FSl 9 1 0

FAULT POSSIBLE CAUSES
SYMPTOM ERROR DESCRIPTION MICRODIAGNOSTICS MAP Entry
CODE A1l Board Drive A2 Board Controlier Additional Possible Causes and Actions
ATHZ AZ2K2Z, A2P2,
9104 | Write Fail. Run Link Series starting with routine A1. See MICRO 10 A2Q2, A2F2 DATA 124
for detailed instructions. See Note 2.
A1D2, AZFZ, A2ZK2,
¥ th : di ics fail I : PANE Note 3 A252, AZR4,
9108 Control Bus In Parity Check. Emri T\ crodiagnostics fail to oad, exit to - 150, A209" A2L2. CTL-1390
A2P2
Microdiagnostics fail? A2ZP2, AZK2,
9110 Device Bus In Parity Check. !}\31‘(1)2.‘23 A2G2* AZF2 Cable group 0. See FSI 930. DEV-1 180
. YES
Device Bus In Parity Check and Control Bus In A1D2 A2PZ, A2K2‘*
9118 Parity Check. 1. Display and record the Error Message Bytes. See Note 3 A20Q2, A2G27, Cable group 0. See FSI 930, DEV-1 180
MICRO 12 for detailed instructions. AZF2, AZL2
S 3340:. A1D2, A1C2 A2G2* AZK?2 c 0. See FS! 03
9120 1-of-8 Drives Selected Check. 2. Exit to FSI 950 3344; ATK2 (A1L2}** ' ' able group 0. See FSI 930, DEV-I 110
. Exitto . Note 3 AZP2, A2L2
NO A2G2",
9140 Control interface Bus Qut Parity Check. ) ) ) A2D2 (E2)* {SWFE), CTL-t 370
Fotlow the instructions under Possibte Causes and A2K2, A212
MAP Entry column.
9148 Control Bus Out and Contro! Bus In Parity Check. A2F2, A2K?2
A2G2%, -
) A2D2 (E2)* (SWFE), | Cable group A. See FS1 930.
P CTL-i 380
9180 Control Interface Tag Bus Parity Check. A2F2, A2K2,
A2.2
A2F2, AZK2,
9188 Control Interface Bus In Parity Check, A252, AZR4, CTL-1 390
A2G2* AZL2
A2Q2, A2P2,
91FC Control Interface Bus In Assembly Failure, A2K2, AZF2, CTL-| 445
A2L2

Nore 1: If Fault Symptom Code is not listed above, suspect that more than one circuit is failing.

1. Select and pursue the first error indicated in byte 20.
2. Run microdiagnostic and pursue first error cade.

Note 2: Use the microdiagnostic routines to reproduce the failure and verify a fix. Always run
the linked series first. If the problem is intermittent, refer to START 420 and Jocate
the FSC and loop the microdiagnostic routines listed after the FSC to attempt to

reproduce the faflure.

Note 3 If a 3344 is attached, refer to the FSi section in the 3344 MLM for additional

possible causes.

*When replacing A2G2, A2D2, or A2E2, check addressing jumpers. See INST 8.

*“When replacing ATK2{A1L2) in the 3344, check addressing

fumpers. See INST 12 in the 3344 MLM.

3340 AP0220 274734% See
Seq. 1 of 2 | Part No. {1}

440223 | 440224 | 440226 | 440227
EC History | 14 Mar 75 | 15 Dec 75 | 27 Feb 76 | 14 Sept 76

© Copyright I1BM Corperation 1973, 1974, 1975, 1976

FS1 CODE 9100-81FC FSI 9 1 0



FAULT SYMPTOM INDEX — FORMAT 1

Symptom Codes 9200-920C (See Note 1.}

FSI CODES 9200-920C FS I 9 20

FAULT POSSIBLE CAUSES
SYMPTOM ERAROR DESCRIPTION MICRODIAGNOSTICS -MAP Entry
CODE A1 Board Drive A2 Board Controller Additional Possible Causes and Actions
A2K2, A2L2,
A2F2, A2S2
9200 Controller Error {not further defined -- fatse error}. Run Link Series starting with routine A1. See MICRO 10 ADT2. ADPD. CTL-1400
for detailed instructions. See Note 2. AZGZJ* !
ECC Zero Compare. Indicator only, not an error. If the microdiagnostics fail to load, exit to PANEL 150,
9201 This indicates the normal completion of a Read or Entry A.
Write operation.
Microdiagnostics fail? AZR4. ADS2
A2Q2, AZM2 (SWFE),
9202 ECC hardware check. YES A2G2", DATA 200
AZK2, A2P2
1. Display and record the Error Message Bytes. See
MICRO 12 for detailed instructions. A2L2, A2Q2Z,
9204 Maonitor Check. - AZP2, A282,* DATA 220
2. Exit to FSI 950. A2T2, A2G27,
A2ZK2
NO
4, A282
9206 Monitor Check and ECC Hardware Check. AZR4, ' DATA 200
Follow the instructions under Possible Causes and A2Q2, AZM2 (SWFE)
MAP Entry cotumn.
A252, A2P2,
9208 Write Data Check. A2G2*, A2T2Z, DATA 230
A2Q2, AZK2
920A Write Data Check and ECC Check. 23;; 2323* DATA 230
A252, A2P2,
920C Write Data Check and Monitor Check. A2G2*, AZTZ, DATA 230
A202

Note 1: If Fault Symptom Code js not listed above, suspect more than one circuit failure,
1. Select and pursue the first error indicated in byte 17.
2. Run microdiagnostics and pursue first error code.

Note 2: Use the microdiagnostic routines to reporduce the failure and verify a fix. Always run
the linked serjes first, If the problem s intermittent, refer to START 420 to locate the
FSC and loop the microdiagnostic routines listed after the FSC to attempt to recroduce
the failure,

*When replacing A2G2, check the addressing jumpers. See INST 8.

3340 AP0920 2747345 See 440223 440224 440226 | 440227
Seq. 2 of 2 | Part No. (1} EC History| 14 Mar 75 | 15 Dec 75 | 27 Feb 76 14 Sept 76

FS{ CODES 9200-920C F S I 9 2 0

© Copyright 1BM Corporation 1973, 1974, 1575 _ 1976



FAULT SYMPTOM INDEX — FORMAT 1

Symptem Codes 9210-92C4 (See Note 1))

FSI CODES 9210-92C4 FSI 92 1

FAULT POSSIBLE CAUSES
SYMPTOM ERROR DESCRIPTION MICRODIAGNOSTICS MAP Entry
CODE A1 Board Drive A2 Board Controller Additional Possible Causes and Actians
A2P2, A2G2*,
9210. | Gap Counter Check. A252, A2Q2, DATA 240
P Run Link Series staring with routine A1. See MICRO 10 A2T2 AZK2
for detailed instructions. See Note 2.
A2P2, A2G2*,
9212 Gap Counter Check and ECC Hardware Check. If the microdiagnostics fail to load, exit to PANEL 150, A2S2, A2Q2, DATA 240
Entry A, A2T2
: Microdiagnostics fail? A2P2, A2G2*
9214 Gap Counter Check and Monitor Check. 9 ’ A282, A2Q2, DATA 240
YES A2T2
A252 A2T2,
9220 Shift Register Error. 1. Display and record the Error Message Bytes. See A2K2 A2P2; DATA 250
‘MICRO 12 for detailed instructions. A202
9222 Shift Register Error and ECC Hardware Check. 2. Exit to FS1 950, :2?3 A2T2, DATA 250
NO A2T2, A2S2,
9240 No PLO Input. A1T2, ATH2** A2K2, A2G2* DATA 260
Follow the instructions under Possible Cause and AZ2L2, A202
MAP Entry Column.
9244 No PLO Input and Monitor Check. A202 DATA 260
9254 No PLO Input, Gap Counter Check, and Monitor A2T? DATA 260
Check.
AZT2, A252
s . DATA 270
9280 PLO Check. AZK2, A202
9282 PLO Check and ECC Hardware Check. 22;22' A252, DATA 270
A2T2, A2S2
92C0 PLO Check and No PLO Input. » AZS2, DATA 270
AZK2
92C4 PLO Check, No PLQ Input, and Monitor Check. A2T2 DATA 270

Note 1: If Fault Symptom Code is not listed above, suspect more than one circuit failure.

1. Select and pursue the first error indicated in byte 17 bits 0 to 6.
2. Run microdiagnostics and pursue first error code.

Note 2: Use the microdiagnostic routines to reproduce the failure and verify a fix. Always run the -
linked series first. If the problem is intermittent refer to START 420 and locate the FSC
and foop the microdiagnostic routines listed after the FSC to attempt to reproduce the

failure,
3340 APD930 |2747534 See 440223 440224 | 440227
Seq. 1 of 2 | Part Ne. (1) EC History | 14 Mar 75 | 15 Dec 75 | 14 Sept 76

@ Copyright IBM Corporsticn 1973, 1974, 1975 1976

*When replacing A2G2, check the addressing jumpers. See INST 8.

** If a 3344 is attached, ATH2(N2} in the 3344 can also cause
a failure in the 3340.

F5i CODES 9210-22C4

FSI1 921



3340 CABLING DIAGRAM

3340 POWER PANEL
AZ Module

‘/—_ D.M. Connector

FSI 930

3340 CABLING DIAGRAM

Drive B

Erable Enable M
a @ 5 @ Power On R/W 340 i R,"W
Disable Disable Matrix
—_— — Card
String
Switch P O 01C A1l
Only — A3 | A2
Tailgate Connectors E """"" — 5 s
018
Tagin| G1 (23 Lv3 ] o1AaA2 01A A1 D1E A1 Lv2] o1a At LU2] | 01E A1 01A A1
E @ Controller Drives 0 and 1 Interframe Y Drives 2 and 3 \é Interframe Drives 4 and 5
I 5 ﬂ Connector 42 7| N Connector
in| H1 C 2 1] \
Bus In 11 iﬂ E:(A —hloted R A v /2y AL O -y pLIAL A v :-:A —_———ed R ]::
5 4 2 2 2 K, P410 Z 2 2 3
= - — .K. —_— — Servo
Tag Out | E o | 17 string switch is - 2 g?n“;e:x
E ' ‘A installed, cables that s
Note 3 | 5| are shown in C2-C5 Nec?te 1
F1 [ Al focations will be in
Out Servo
BE |} _‘;T A2-A5 [ocations. ? g P41 Power
Note 3 ( ) Amp B
__"e_'m pp——— %J EKA _ Noed  Ta A v Al MNoted __ [ANSEV A Y Y L L Aj—:
Tag In FI-I-I(2 5 pfm=——="4 3 3 B o ——— )y 3 3 == T 4
i- - (-B- A / \_ /
. Ll i R/W PLO
Bus In| D1 i-t""-'(fﬂ Note 4 (2] J2 H2
i ote
Tag Out| AT e re i U2] US valvs] v1]us]u4
I ! - "\ J \ L — e’
Note 3 s B A2 Module B2 Module Bx Module
Bus Out B1 1.1 - l Progrsm Control
- E n——» ; n Note 1:
Note 3 romom ol To B Drive \ . . . .
Terminator card is plugged in location O1A-A1A3 in fast:
Operator Panel g
\ ; madule of the string.
A2 Module To A Drive DM Sequence To B Drive D.M. Sequence  pote 2
Refer to DM 206 for details. Refer to DM 206 for details. R and PLO jumpers are installed on last module of
"‘—ﬂ this string. Refer to INST 4 for details.
. Note 3:
A Drive If last or only controfier on the control interface,
3340 OPERATOR PANEL Drive CE terminators, replace these cables. See INST 6.
Panel
COVER l READY ( AEAD \ Power Mode B Power Mode A Note 4:
LOCKED oNLY [2avam  ce 2vom | CE - " Indicates lines are internal to the
Paeity Check P I @ @ @ @ & board and does not represent g physical cable.
[ ST O, O on @ ] ATTENTION
Ot
3340 AP(0930 2747534 See EC | 440223 440224 | 440227
Side 2 of 2 | Part No. (1} History 14 Mar 75 15 Dec 75 | 14 Sept 76

©Copyright IBM Corporation 1975, 1976

FSI 930

3340 CABLING DIAGRAM



CABLE CHART

This cable chart shows the specified cables and connectors
in the 3340. When directed to check cables, check every
connector in the group.

See CTL-f 107 for cable checking hints.

CABLE CHART

Cable Group No.

Cable Group Nams

Cabie Connector Locations

Reference Diagrams

i Device Bus In D1A-A2V4 01A-ATA3 01A-A1A2 01E-ATV2 01E-A1A2 DEV.1 305
(1] Device Bus Out 01A-A2VE C1A-ATAB 0 A-ATAS O1E-A1V3 01E-A1A3
[ 2 Device R/W Data/PLO O1A-A2V2 01A-A1B3 G1A-A1B2 01E-A1U2 01E-A182 R/W 306
Drive A 01A-ATV3 P410
ﬂ Servo Power Amp. ACC 402
Drive B 01A-ATU3 P411
n DM S c | Drive A 01A-A1V4 Switches and DM 206
equence Contro :
, , Drive B 01A-ATU4 Relays ete.
(See Diagram)
Drive A 01A-A1V2
B DM Servo DM Connector ACC 403
Drive B 01A-ATU2
Drive A 01A-A1Y4 01C-A1A2
D1A-A122 01C-A1A3
6 | R/W Matrix and HD Select R/W 350
Drive B 01A-A1Y3 01D-A1A2
01A-A121 01D-A1A3
Basic 01A-A2C2 01B8-A1G1 01B-A1E1
Control Interface TagIn | SWFE A 01A-A2A2 01B-A1G1 01B-A1E1 CTL-) 105 and 113
SWFE B 01A-A282 01B-A1CI1 01B-A1A1
Basic 01A-AZC3 01B-A1H1 01B-A1F1
(8] Controi Interface Bus In | SWFE A 01A-A2A3 01B-AtH1 01B-A1F1 CTL-1 105 and 113
SWFE B 01A-A2B3 01B-A1D1 D1B-A1B1
Basic 01A-A2C4 01B-ATH1 01B-A1TF3
9 | Controi Interface Bus Qut | SWFE A 01A-A2A4 01B-ATH1 01B-A1F1 CTL-} 105and 113
SWFE B 01A-A2B4 01B-A1D1 01B-A1B1
Basic D1A-A2C5 01B-A1G1 01B-A1E1
Control Interface Tag Out | SWFEA | 01A-A2A6 01B-A1GT 01B-AtE1 CTL-1 105 and 113
SWFE B 01A-A285 018-A1C1 01B-A1AT
B CE Pane! Switch Basic 91A-A2U4 PANEL 153
CE Panet Data D1A-A2US PANEL 155
(D] SWFE Panel Switch SWFE 01A-A2V3
E | Operator Panel 01A-A1VSE Operator Panel DM 206
Drive CE Panel D1A-ATY1 Drive CE Panel

Figure 1. Cabie Chart for 3340

3340 AF09490
Seq 1 of 2

2357871
Part No. {1)

440227
14 Sept 76

© Capyright iBM Corporation 1976

CABLE CHART

FSI 940

FSI1 940



FSC/ERROR CODE MATRIX FSC/ERROR CODE MATRIX FSl 950

DESCRIPTION FsI

The chart that starts on FSI 852 contains combinations of
Fault Symptom Codes and microdiagnostic Error Codes.
The flowchart on this page shows how to use that chart.

Microdiagnostics fail

LEGEND Record
The Fault Symptom Code Example:
Cbl Grp X — This refers to one of the specific cable groups ‘i‘:‘;“: Bytes 2d2‘ and 23} L _ — —4 FSC 1915 and Ercor Code A210.
ang the microdiagnostic FSC 9009 and Error Cade A210,
shown on FSI 940, Errer Code combinations
HANG — No FSC available but the CPU is in a hang that are associated with
- the failing device,
condition.
NOLD — Micrediagnostics cannot be loaded.

Scan the charts starting

TOUT ~ Functional microcode timed-out. on FS1 952 for the
CMRJ — Command Reject — Sense Byte 0, Bit 0=1. combinations recorded.
Matchin Yes .
con'nab‘i:nalti?)n —l Note the following:
1. Look for common FRUs
Beplace or check the L listed for different FSC/
listed FRUSs MICRO combinations,
2. Multiple drive failures
- are usually caused by
Error Analysis A2xx FRUs or Device
Exit to MICRO section Interface cables.
and follow instructions 3. When replacing A2G2, or
under the first failing A2D2-AZ2E2 if string
Error Code. switch is installed, check
the addressing jumpers,
See INST 8.
4, When replacing A1R2{G32),
ATR4{Q4), A1T2(S2}, or
Pwr Amp P410 (P411), the
servo velocity gain must be
MICRO adjusted. See ACC 800,
Entry B for procedure,
Trouk No
corrected l
Error Analysis
Exit to MICRO section and
folow instructiens under
Maintenance procedure the first failing Error Code.
complete.
START 500 MICRO
3340 AP0940 | 2357871 440227

Seq 2 of 2 | Part No. {1) 14 Sept 76

® Copyright I1BM Corporation 1976 FSC/ERROR CODE MATRIX F S I 950




FSC/ERROR CODE MATRIX

Fault

Micro

FSC/ERROR CODE MATRIX FSI 952

Fault Micro

Symptom Error FRU1 FRU 2 FRU 3 FRU 4 Symptom Error FRU 1 FRU 2 FRU 3 FRU 4

Code Code Code Code

HANG A120 A2G2 AZF2 0000 AD27 A2S2

HANG A14D A2L2 A2K?2 0000 AD37 A2Q2

HANG A152 A2K2 A2Q2 A2P2 0000 AD48 | A2G2 A2P2 A2S2 CEL GRP A

HANG A157 A2Q2 0000 ADE8 | A2Q2

HANG A158 A1D2 AZL2 CBL GRP 1 0000 AE04 A1C2

HANG A212 AZ2G2 A1D2 CBL GRPQ 0000 AEFg A2P2 A2S2

HANG A221 A1D2 CBL GRP O 0000 AFIA | A2S2 A2P2 AZF2

HANG A227 A1C2 0000 AF1B A2S2

HANG A235 Al1P2 (N2) AVF2 (E2) A1C2 0000 AF26 AJKD

HANG A240 A2G2 A2F2 A1D2 CBL GRP O 0000 AF9B AT2

HANG A242 A1D2 0000 NOLD A2F2 A2P2 A2G2 CBL GRP 8

:img igf’? ﬁfggmm ﬁfgg 1000 A158 | A1D2 AZF2 CBL GRP 0
1000 A210 A2L2 A1C2 CBL GRP 1

HANG A333 A1P2 (N2) 1000 2292 A10D

HANG A3 A1D2 A1P2 {N2) 1000 NOLD A2L2

HANG A342 A1P2 (N2) A1D2

HANG A384 ATH?2 1001 AZ210 A1C2 AZL2 CBL GRP 1

HANG A385 A1F2(E2) 1001 A223 AZL2 A1C2 CBL GRP 1

HANG AB2A AZF2 A2K2 1001 A224 AZL2 A1C2 CBL GRP1

HANG AF28 AIP? AZK2 CBL GRP 7 1001 A230 A1C2 AZL2 CBL GRP1

HANG NOLD A2F2 A2G2 CBL GRP 8 CBL GRP A 1001 NOLD A2L2

CMRJ ADO4 ATMZ (1.2) CBL GRP 4 1002 A210 A2E2 A1C2 A2G2 CBL GRP 1

CMRJ AD15 ATM2 {L2) CBL GRP 4 1002 A216 A2F2 A1C2 CBL GRP 1

rour | A | atbo nor2 oL GRPo 1002 azzr | Azr2 wicz A262 | CBLGRP

TouT A32] A1PZ{N2) AlM2 (1.2) 1002 NOLD A2G2 CBL GRP 9 CBL GRP A

0000 A117 A2K2 CBL GRP 8 1003 A210 A2L2 72G2

gggg 2::2;2 i;g; CBL GRP A 1003 A212 A2L2 CBL GRP 1

0000 132 Moo 1003 A222 AIC2 CBL GRP 1

0000 A14D | A2P2 A2G2 1003 NOLD | A2L2

0000 A153 A2F2 CBL GRP 8 1110 AC14 A1T4 (54) CBL GRP 4

0000 A157 A2F2 CBL GRP 8 1110 AC34 A1T4 (54) CBL GRP 4

0060 A188 A1D2 A2F2 CBL GRP O 1140 A310 ATM2 {L2)

0000 A210 A2K2 A2G2 CBL GRF 1 1140 AC14 A1T4 (S4) CBL GRP 4

0000 A215 A2K2 A2G2 1140 AC34 A1T4 (S4} CBL GRP 4

0000 A216 A2F2 CBL GRP 1 1150 A310 ATM2 (L2)

gggg i;gz 2;:‘_"; (L2) QészRP . 1150 AC34 A1T4 (S4) ATM2 (L2}

0000 o AIF? (E2) P 1150 ACO8 ATMZ (L2} A1T4 (S4)

0000 A235 A1P2 (N2) ATMZ (L2) A1C2 1150 ACE9 ATTA (54) CBL GRP 4

0000 A240 A2G2 A2F2 11FF A232 A1F2 (E2) A1C2

0000 A364 A2G2 C8L GRP A 1FF A234 A1C2

0000 ADO4 A1C2 CBL GRP 4 CBL GRP O 11FF AC9B ATM2 (L2) CBLGRPS

0000 AD15 £202 1200 Ai35 A2G2

0000 AD18 A232 A2P2 A2K2 A2G2 1200 AZ35 ATF2 (E2)

0000 AD1A A252 AZF2 CBL GRP 8 1200 A242 A1D2

0000 AD25 A2K2 CBL GRP 7 1200 A337 A1F2 (E2) A1T2 (S2) ATP2 (N2) A1RZ (Q2)
1260 ADOA ATP2 (N2} A1R4 {Q4)

3340 AP0950 | 2357875 440227
Seq 1 of 2 Part No. {1) 14 Sept 76

© Copyright |BM Corporation 1976

FSC/ERROR CODE MATRIX FSI 952



FSC/ERROR CODE MATRIX

FSC/ERROR CODE MATRIX

Fault Micro
Symptom Error FRU 1 FRU 2 FRU 3 FRU4
Code Code
1201 AZ81 A1P2 (N2)
1201 A283 A1P2 (N2)
1201 A292 ATP2 (N2)
1201 A294 A1P2 (N2)
1201 A311 A1R4 {Q4} A1P2 (N2}
1201 A321 A1P2 (N2)
1201 A331 A1P2 (N2)
1201 A336 ATP2 (N2)
1201 A337 A1R4 (Q4) A1P2 (N2) A1R2 (Q2) ATF2 (E2)
1202 A3 A1P2 (N2)
1202 A337 A1R4 (Q4) A1P2 (N2) A1R2 (Q2) A1F2 (E2)}
12086 A327 AtR4 (Q4)
1206 A337 ATP2 (N2) ATR4 (Q4) A1F2 (E2) Al1T2 (82)
1208 Ad31 A1R4 (Q4}
1208 A432 A1R4 (Q4)
120A ADDS A1P2 {N2)
1310 A1356 A2L2 A2G2
1310 A3 A1P2 (N2) AIM2 (L2}
1310 A369 A1P2 (N2}
1310 NOLD A2G2 AZL2
1400 A275 A1H2
1400 A369 AlH2 A1F2(E2)
1401 A369 ATH2 CBL GRP 6
1401 A386 A1H2
1402 A369 ATH2 CBL GRP &6
1402 AD15 A2T2 Al1J2 ATH2 CBL GRP &
1402 AF1D A2P2 A202
1402 AFAA A2P2 A2Q2
1403 AZ234 A1C2
1403 AD15 ATH2 A2F2 A2Q2 CBL GRP 6
1403 ADBE Al1H2
1403 AF9B A2Q2 A2ZF2
1404 A386 ATH2
1404 AD15 AlTHZ
1408 A204 | AIF2(E2)
1408 A369 ATH2 CBL GRP 6
1410 A158 A2F2 A1D2 CBL GRP O
1410 A223 A1F2 (E2)
1410 A369 A1F2 (E2)
3340 AP0S50 23578756 440227

Seq 2 of 2

Part No. (1) 14 Sept 76

® Copyright IBM Gorporation Y976

Fault Micro

Symptom Error FRU 1 FRU 2 FRU3 FRU 4
Code Code

1440 A223 A1H2

1440 A366 ATH2

1440 A369 ATH2 A1TP2 {N2)

1440 A3s4 ATHZ

1440 AD15 ATHZ ATM2 (L2) Al1J2 A1F2 {E2}
1441 A223 ATHZ

1458 AZ223 A1C2

1480 A294 A1F2 (E2}

1480 A363 AZP2 A20Q2

1480 A366 A2P2

1480 A369 ATF2 (E2} A1TH2 CBL GRF &6
14F4 A275 ATH2

14F4 A369 ATH2

14F4 AF1B ATH2 CBL GRP 6

1500 A326 A1R4 (Q4)

1500 A337 A1R4 (Q4)

1506 A321 A1P2 (N2}

1506 A337 A1R4 (Q4) ATR2 (Q2) A1P2 {N2) A1T2 {52}
1506 AC34 A1T4 (34}

1506 ACOS Al1T4 (54) CBL GRP 4

1506 ADODA A1R4 (Q4} A1P2 (N2)

1606 AFOA AtR2 (Q2)

1508 A292 A1F2 (E2}

1608 Ad34 A1P2 (N2} A1F2 (E2}

1508 A43C A1F2 (E2} A1P2 (N2)

1508 ADOB A1F2 (E2) ATR2 (Q2) A1R4 (Q4)
1508 AFOA A1IPZ (N2) ATR4 (Q4)

150A ADOB A1P2 (N2) A1R4 (0Q4)

160A AF0A A1P2 (N2) A1R4 (Q4)

150C A43C ATP2 (N2)

150C Ab33 A1F2 (E2)

160C ADOB A1R4 (Q4) A1P2 {N2)

150C ADOE A1TF2 (E2)

160 A337 A1R4 {Q4)

160E ACBA ATMZ (L2)

1580 A369 A1F2 (E2)

1680 ADDB A1R2(Q2) A1F2 {(E2)

1600 A135 AZL2 A2F2

1600 A168 A1C2 A1D2

1600 A240 A1C2 A1D2

1600 NOLD A2F2

FSC/ERROR CODE MATRIX

FSI 954

FSI 954



FSC/ERROR CODE MATRIX

Fault Micro
Symptom | Error | FRU 1 FRU 2 FRU 3 FRU 4
Code Code
1601 A311 | ATP2(N2)
1601 A320 | A1P2 (N2)
1609 A223 | AIC2
160E A158 | A2F2 A1D2 CBL GRP 0
160E A369 | A1F2(E2)
160€ ADOS | AIR4(Q4) | ATP2IN2)
1910 A127 | A2L2 A2G2 A2F2 A2Q2
1910 A136 | A2G2 A2F2
1910 A150 | A2F2
1910 AIAT | A2G2 CBL GRP 9
1910 A235 | A2G2 A2F2
1910 NOLD | A2G2 A2F2 CBL GRP 9 CBL GRP A
1911 A234 | AC2
1911 A236 | AIC2
1913 A233 | AIC2
1913 A234 | A1C2
1913 A331 | ATP2 (N2)
1914 AIB2 | A2K2
1914 A210 | A2G2
1914 A363 | A2P2
1914 AD17 | A2G2 A2P2 CBL GRP A
1914 AD18 | A2S2 A2K2 A2G2 CBL GRP 9
1914 AD48 | A2S2 A2P2
1914 AF18 | A2P2 A252
1914 AF1A | A2P2 A252
1914 AF1B | A252 A2P2
1915 A130 | A2G2 CBL GRP A
1915 A132 | A2F2 CBL GRP 1
1915 Al40 | A2K2 A2G2
1915 Al41 | A2L2 A2G2
1915 ATS0 | A2F2 CBL GRP 8
1915 A157 | A2G2
1915 AI88 | A2F2 A1D2 CBL GRP 0
1915 A1A1 | A2GZ .
1915 A210 | A1C2 A2L2 A2F2 CBL GRP 1
1915 A216 | AlC2 A2F2 CBL GRP 1
1915 A220 | A1C2
1915 A227 | A2F2 A1C2 CBL GRP 1
1915 A232 | AZF2
1915 A234 | A1C2
1915 A236 | AIC2 AID2 A2F2 CBL GRP 0
1915 A236 | AlC2
1915 A240 | AID2
1915 A242 | AID2 ATC2
3340 APCOSO | 2357876 | | 440227

Seq 1 of2
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Fauit Micro

Symptom Error FRU1 FRU 2 FRU3 FRU 4
Code Code

1915 A310 AIC2

1915 A311 Al1C2 ATP2 (N2)

1915 A320 ATP2 (N2)

1915 A322 ATP2 (N2) A1C2

18915 A325 A1P2 (N2} ATM2 (L2}

1915 A368 A1C2

1915 A402 AVPZ (N2)

1915 ACO8 A1T4 (S4} ATM2Z (L2)

1M5 ACBA, ATM2 (L2)

1915 ADD2 A1P2 (N2)

1915 NOLD A2G2 A2L2 AZF2
1917 A1B0 AZF2

1917 A220 AID2

1917 A223 ATF2{E2Z}

i917 A233 A1TP2 (N2} A1C2

1917 AZ34 A1F2{E2) A1C2

197 A235 A1F2 (E2) A1D2 AZF2 A2G2
17 A282 A1C2 A1F2 (E2)

1917 A283 ATF2 (E2) A1C2

1917 A325 ATP2 (NZ)

1917 A335 ATPZ (N2)

1917 A381 A2L2 A2G2

1917 NOLD A2G2 CBL GRP A

1918 AZ210 ATD2

1918 A220 A1D2

1218 A234 A1FZ (E2)

1918 A235 A1F2 (E2) A1C2 Al1D2
1918 A292 A1F2 (E2) A1C2

1918 A293 AlF2{E2) A1C2

191A Al52 A2F2

191A A235 ATF2 (E2)

181A A337 A1T2 (52} A1R2 (Q2) A1TR4 (Q4) A1P2 {N2)
191A A382 A1P2 (N2} A1R4 (Q4)

T91TA A473 ATRZ (Q2}

191A ADO9 ATPZ (N2} A1R4 (Q4) A1F2(E2)
191A ADOB A1R4 (Q4) A1P2 (N2) A1T2 (52}
191A ADI15 A202

T91A AD37 A2Q2

191A AF19 A202 A2L2

181A AF1A A2P2 AZ2S2

191A AF1B A1TPZ (N2) A252 A2ZP2
191A AF53 A2Q2 A212

191A NOLD A2L2

191C A221 A1D?2 AZF2 CBLGRFO
1910 A320 A1P2 (N2}

191C A3 ATP2 (N2) ATMZ {L2)

1¢1C A327 A1R4 (Q4}

191C A333 ATP2 {N2)

FSC/ERROR CODE MATRIX

FSC/ERROR CODE MATRIX FS' 956

FS| 956



FSC/ERROR CODE MATRIX

FSGC/ERROR CODE MATRIX FSI 958

Fault Micro Fault Micro
Symptom Error FRU 1 FRU 2 FRU 3 FRU 4 Symptom Error FRU 1 FRU 2 FRU 3 FRU 4
Code Code Code Code
191E A210 | A2G2 A1C2 A2K2 CBL GRP 1 9002 A123 | A2P2 A2K?2 A2Q2
191E A221 A2F2 CBL GRP 0 9002 A124 | A202 A252 A2P2
191E A235 | AiC2 9002 A126 | A202 A252 AZK?2
191€ A310 | AIM2{L2) 9002 A131 A2Q2
191E ADO4 | A1C2 9002 A13C | A2L2 A2K2 A2G2
191E AEO4 | A1C2 9002 Al40 | A202
4940 ats2 | A202 A2K2 9002 A141 AZK2 CBL GRP 7
4940 ADI8 | A2P2 9002 AT4C | AzL2
4940 AD78 | A2P2 A252 9002 A14D | A2P2 A2G2
4940 AFIB | A2Q2 A2P2 A2R4 A252 9002 Alsz | A2Q2 A2K2
9002 A157 | A2Q2 A2G2
4941 ADIA | A2S2 9002 A254 | A2L2 A2F2
4941 AF9B | A2T2 9002 A255 | A2L2 A262
4941 AFDB | AZT2 9002 A362 | A2P2 A2K2 A2G2 CBL GRP 9
4944 A157 | A2Q2 9002 A363 | A2Q2 A2P2 A2G2 A2L2
4944 A210 | A1C2 A2F2 CBL GRP 1 9002 A364 | A2G2 CBL GRP A
4944 A216 | A2F2 CBL GRP 1 9002 A368 | A2Q2 A1C2
4944 A232 | A2F2 A1C2 CBL GRP 1 9002 A369 | A2P2
4944 A235 | A1C2 9002 A384 | ATHZ
4944 A362 | AzZP2 9002 A385 | A2Q2 ATF2(E2) A2L2
4944 A382 | A1R4(Q4) A1P2 (N2) 9002 A387 | A2Q2 A2P2
4944 AB30 | ATF2(E2) ATHZ 9002 AS20 | ATH2
4944 ADOE | A2P2 9002 AB21 ATH2
4944 CADOF | A202 9002 AS2A | A2F2
4944 AD1S | A2T2 A2S2 A2P2 A1J2 9002 AD15 | A2Q2 A252 AZP2 A2F2
4944 AD17 | A2P2 9002 AD17 | A2P2
4944 AD18 | A282 9002 AD28 | A2P2 A2K?2 A2Q2
4944 AD1A | A282 A2T2 A2Q2 A2P2 9002 AD57 | A202 A2P2
4944 AD1B | A2S2 9002 ADE7 | A2P2 A2Q2
4944 ADE7 | A2P2 9002 ADE8 | A2Q2
4944 AD78 | A252 9002 AFID | A2p2 A202
4944 AF1A | A252 9002 AFCA | A202
4944 AF1B | A282 A2P2 A2Q2 A1H2 3002 NOLD | A2L2 A1C2 A2G?2 CBL GRP 1
4944 NOLD | A202 A2P2 9002 NOLD | A2L2 A2G2 A1C2 CBL GRP 1
4945 AF15 | A282 A2T2 9003 AI13C | A2L2
4945 AF1B | A2S2 A2T2 9003 A140 | A2K2 A2G?2 CBL GRP 7
4945 AF9B | A2T2 9003 A141 A2K2 A2L2 CBL GRP 7
9001 A140 | A202 9003 AlaD | A202
9001 A14D | A202 9003 AT62 | A2S2 A202
9001 A152 | Azs A202 9003 A210 | AlC2 A2K?2 A2G?2 CBL GRP 1
9001 A254 | A2Q2 A2F2 2003 A227 | A2G2 A2F2
9001 A25s | AoLz A2G2 9003 A232 | A2F2 A1C2 CBL GRP 1
9001 AD1S | A2T2 9003 A250 | A2L2
9001 AF53 | A2L2 A20Q2 9003 AS2A | AZF2
9003 AD28 | A2P2 A2Q2
9003 NOLD | A2L2 A2G2
3340 APO960 | 2357876 | | 440227
%eq 2 of 2 Part No. (1) 14 Sept 76
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FSC/ERROR CODE MATRIX

FSC/ERROR CODE MATR!X

Fauit Micro
Symptom Error FRU1 FRU 2 FRU 3 FRU 4
Code Code
o004 A123 A2P2 A2Q2
9004 A124 A2Q2 A2S82 A2PZ
9004 A1R2 A2Q2 A2K2Z
9004 A1b7 A2L2
9004 A362 A2G2 CBL GRP9
ano4 A384 ATH2Z
ap04 A385 A2Q2 AZP2 AZL2
2004 AB20 ATH2
a004 AB21, Al1H2
9004 AB2A A2F2 ’
2004 AD15 A202 A252 A2P2 A2F2
9004 AD25 A2K2 CBL GRP 7
2005 AE20 A2K2 A20Q2
9005 AF26 A2032
8005 AF34 AZQ2
8006 A120 AZF?2 A2G2 CBL GRP 8
9006 A131 A2G?2
9006 AT40 A2K2 CBL GRP 7
9006 A240 A2F2 A2G2
3006 NOLD A2F2 AzZL2 A2G2 CBL GRP &
9007 A1 AZK2 CBL GRP 7
2007 Al112 AZK2 CBL GRP 7
8007 A113 AZK2 CBL GRP 7
2007 Al14 AZK?2 CBL GRFP 7
9007 A115 A2L2 CBL GRP 7
ano7 A116 AZK2 CBL GRP 7
9007 A117 AZK2Z CBL GRP 8
2007 A122 A2G?2 AZK?2 CBL GRP A
2007 A123 A2P2 A2K2
80067 A126 A202 A2K2 A252
8007 A127 A2L2
9007 A135 A2L2 A2G2 AZF2
9007 A152 A202
9007 AD15 A252
a007 AD18 AZK2 CBL GRP 8
007 AD28 AZK2 CBLGRP7
9007 NOLD AZ2G2 CBL GRP A
9008 A131 A2L2 AZK2
9008 A1b2 A202 A2K2
9008 Al1R7 A2Q2
2008 A366 A2Q2
2008 AD15 A2Q2
9008 ADB7 AZP2
2008 AF15 A202 AZK2
9008 AFID A202
9008 NOLD AZK?2
3340 AP0O970 2357877 440227
Seq 1 of 2 {Part No. (1) 14 Sept 76

© Copyright
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Fault Micro

Symptom Error FRU1 FRU 2 +FRU 3 FRUA4
Code Code

9009 A120 AZF2 CBLGRPB

9009 A158 Al1C2 CBL GRP 1

a009 A210 A1C2 A2L2 A2G2 CBL GRP 1
9009 A212 AZ2L2 CBL GRP 1

9009 A216 A2G2 AZL2 A2ZF2

9009 A217 AZL2 CBL GRP 1

9009 A223 AZL2 CBL GRP1

90089 A225 A1D2 A2F2 CBLGRPO

9008 A227 A1C2 A2G2 A2F2 CBL GRP 1
9009 A230 A1C2 AZ2L2 CBL GRP 1

9009 A232 A1C2 CBL GRP 1

9009 A234 A1C2

8009 A235 A1C2

9009 A240 A1C2 CBL GRP 1

9009 A320 A1P2 (N2)

2009 A321 A1P2 (N2) A1C2

9009 A325 A1P2 (N2} A1C2

8002 A384 AlC2

2009 NOLD A2L2 A2G2 CBL GRP 9

900A A13C A2G2

800A A234 A1C2

900A NOLD A2F2 A2L2 A2G2 CBL GRP 8
900B A214 A2G2 A2F2

3008 NOLD A2L2 A2G2

900F A168 AZF2 A1D2 CBL GRPO

S900F A210 A1C2 CBL GRP1

S00F A222 A1C2 ATM2 (L2) CBL GRP1

Q00F AZ23 A1TH2 A1C2 CBL GRP1

900F A232 A1C2 CBL GRP i

900F A233 A1P2 (N2) A1C2

900F A234 A1C2

900F A235 AlC2 ATM2 (L2} A1P2 {N2)

S00F A292 A1C2 A1TF2(E2)

900F A203 A1C2 ATF2 (E2)

900k A335 A1C2

900F ACS8 A1T4 (54) ATMZ (L2}

900F AD12 ATP2 (N2)

900F ADBA ATH2Z

S00F NOLD A20Q2 A2P2 A2F2 CBL GRP 8
9104 A157 A2Q2

9104 AD15 AZQ2 A2F2 ATH2

9104 AD38 A2Q2 AZP2Z

9104 AF1A A2ZP2

8104 AFBA AZF2Z A2ZP2

9104 AFOA A202

9104 AFCA AZ2Q2

FSC/ERROR CODE MATRIX

FSi 960

FSI 960



FSC/ERROR CODE MATRIX

FSC/ERROR CODE MATRIX

Fault Micro

Symptom Error FRU1 FRU 2 FRU 3 FRU 4
Code Code

9140 A127 A2G2 AZK2 CBL GRP 9
9140 ATA1 A2G2 CBL GRP g

9140 AD15 A2Q2

9140 NOLD A2G2 CBL GRPQ

9148 NOLD AZK2 AZF2

9180 A127 A2G2

9180 NOLD AZL2 AZG2 CBL GRP 8 CBL GRP A
9188 NOLD A2F2 AZK2

91E8 A122 A2G2 CBL GRP A

91FC A131 AZL2 A2K2

91FC NOLD A2K2

9200 A127 AZK2 A2F2

9200 A13C A2P2 A2L2 A2K2

9200 A150 AZK2 AZF?2

9200 NOLD A2G2 CBL GRF A

9201 AD78 A252

9201 AFGA A252

2202 A123 A2P2

9202 A127 A252 A2P2 A2K2

9202 A150 A2K2 A2F2

9202 Al1FB A2P2

9202 A366 A2P2

9202 AD1Y7 A2P2 A2G2 CBL GRP A
9202 AD1A A252 A2P2

9202 ADbS7 A20Q2 A2P2

9202 AD78 A2S2 A2R4 A2Q2

9202 AF1A A2R4 A2P2 A252

9202 AF9A A2Q2 A2P2

9203 A366 A2P2

9203 AD1A AZ2P2

9204 A123 A252 A2P2

9204 Atr27 A2P2 A2l.2 A252 A2Q2
9204 A14D A2Q2

9204 A210 AZL2

9204 Ad42 A2G2 CBL GRPOD

9204 AJ66 A282 A2P2

9204 AD17 A2ZP2

9204 AD1A A252

9204 AD27 A282

9204 AF1A A252 A2P2 A202 A2T2
Q204 AFBA AZ2P2 A202 A2T2

9204 AFCA A2P2

9204 NOLD A2L2

Fault Micro
Symptom Error FRU 1 FRU 2 FRU 3 FRU 4
Code Code
9108 A122 AZK2 A2G2
9108 A125 A282 A2P2
9108 A127 AZK2 A2F2 A2S2
9108 A132 A2ZF2 A2K2 :
9108 A13C AZF2 A2L2
2108 A140 A202
3108 A14D AZK2 A2F2 A252
9108 A163 A2F2
9108 Al157 A2K2 A252 A2F2 AZP2
29108 A233 A2F2
89108 A240 A2F2 A2G2
9108 A254 A252
9108 A281 A2G2 A1D2 CBL GRP 1
9108 A367 A2F2
9108 ADOF AZ2G2 A2F?2
9108 AD15 A282
9108 AD1A A282
9108 AD78 A252
9108 AE10 A2F2 A2K2
9108 AF1A A2K2 AZP2 A2F2
9108 NOLD A2ZF2 A2K2 A2G2 A2Z52
910C NOLD A2K2 A2F2
9110 A127 AZK2 A2F2
9i10 A158 A2ZF2 A1D2 CBL GRP O
9110 A220 A1D2 A2F2 CBL GRP O
9110 A225 AZF2 A1D2 CBL GRPO
9110 A234 AZF2 A1D2 CBL GRPO
9110 A235 AtD2 AZ2ZF2 CBL.GRPO
9110 AZ81 AZK2 A1D2 A2F2 CBL GRP O
9110 NOLD A2G2
9118 A136 AZL2 A2F2
9118 A13C AZL2 A2F2
9118 A233 A2F2
9118 A281 AZK2 A2G2 A1C1 CBL GRP 1
9118 NOLD A2K2 A2F2
9120 Al127 A2K2 A2G2
9120 A157 A2G2
9120 A158 A102 AZL2 A1C2 CBL GRP 1
9120 A210 A2t 2 AZG2
20 A211 A1D2 A2G2 CBLGRFPO
9120 A212 A2G2 AND2 A1C2 CBL GRPQ
9120 A216 A2ZLZ
2120 A240 A2L2 A1D2 A1C2 CBL GRP 1
29120 A242 A1D2 CBL GRPO
9120 NOLD A2G2 CBL GRP A
0128 NOLD A2F?2 AZK2
3340 AP0970 [2357877 440227
Seq 2 of 2 [Part No.{1) 14 Sept 76
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FSC/ERROR CODE MATRIX

Fault Micro

Symptom Error FRU1 FRU 2 FRU3 FRU 4
Code Code

9220 A127 A252 A2K2

8220 Alb7 A282

9220 A1FB A2P2

9220 A366 A2P2

9220 ADI15 A252

9220 ADtA A252

9220 AD4B A202

9220 AD78 A282

9220 AF1A A2S2

9220 AF1B A2P2

9220 AF27 A252

9220 AFBA A2P2 A282

9222 AD15 A282

9222 AD1A A282

9222 AD78 A282

9222 AF6A AZP2

9228 AF27 A252

9240 A127 AZT2 A282 A2Q2 AZK2
9240 A14D A2T2 A2L2

9240 A363 A2Q02

9240 A366 ATH?2 Al1TZ2 (82} A2T2Z CBLGRP 2
9240 A3 A2T2

9244 A127 AZ20Q2

9244 A127 A20Q2

2280 A127 A2T2 A202 A2K2
9280 A14D A2T2

9280 A233 A2T2

2305 NOLD A2L2

Fault Micro

Symptom Error FRU 1 FRU 2 FRU 3 FRU 4

Code Code

9206 AF1A A2P2 A252 A2Q2 A2T2

9208 A127 A252 A2ZK2

5208 A157 A252 A2P2

9208 A366 A2P2

9208 AD17 A2P2

9208 - AD1A A282 A2G2 A2P2

9208 AD78 A2S2 A2ZP2 A2G2

920A AD1A A282 A2G2

920A AD78 A252 A2G2 A2P2

2210 A127 A2P2 A252 AZK2

9210 A366 A2P2 A202

a0 ADOF A202

9210 AD15 A282

9210 ADi18 A2P2 A2G2

9210 ADI1A A2P2

9210 AD38 A20Q2 A2P2

a210 AD48 A2P2

9210 AD78 A2P2

9210 AF16 A2P2

9210 AF1A A2P2

9210 AF1B A2582

8210 AFGA AZP2 A2G2

9210 AFBA AZP2

9210 AFBB A282

8212 A36E A202

9212 AD1E A20Q2

9212 AD18 A2P2 A2G2

9212 AD48 AZP2

9212 AD78 A2P2

9212 AF16 AZP2 A282

9212 AF1A A2P2

9212 AFEGA A2G2 A2P2

9212 AFSA A2Q2

9214 A127 A282 A2F2 A2T2
3340 APQ980 2357878 440227

Seq 1 of 1 | Part No. (1) 14 Sept 76

© Copyright 1BM Corporation 1976
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nance activity.

VOLTAGE LEVELS SCOPE PIN LOCATIONS

Four-high card socket or pin
side of MST board shown:

D02 — BO?Z

[sfatalu]sinl
I

h——

nococooconool

Lgeaidc

013 =
J02 =

Bi3
Go?

i
tt

ooogau
oooota

oo

ca
gogoco

e e B

NPL

o

]
¢

PO2 - MO?2

+1.7
Unreliable Region
+0.7

[elefnlalajalnlvirlel =]
QCcoCDo00ACn

Down Level (—NPL)

i
q
4

uo2 502

—061 —

Up Level (+MST) i

Unreliable Region

nocoCcoooa0on

f—

ﬂCUEDDCUQSDD

L

g

MST-1 Card

Voltage Card {Contact Tah/

—4 B06&, GOG, M08, and S06
Ground D08, JO8, PO, and UOB

Down Level (—MST) :

|

ALD pages showing voltage dis-

tribution:
KVvV010, 020 (drives)
BV100 {controller)

3346 AS0000 | 2747152 440200 440203 | 440209 | 440223
Seg.20f2 | PartNo. () 25 Jun 73 2MNov 73 | 256 Mar 74 | 14 Mar 75

© Copyright 1BM Corporation 1973, 1974, 1975



MESSAGE CONTENTS

CONSOLE MESSAGES

Resuiting from error detection by the
operating system. |f the storage
control is a System/3, Model 15, refer
to ERAP in the System/3 Diagnostic
Users Guide.

OS Console Error Message Analysis — — MSG 9, 10
Definition and Interpretation of each
field. Directions to other MLM pages
for aid in correcting the problem. (See Note.)

DOS Console Error Message Analysis — MSG 12
Definition and Interpretation of each

field. Directions to other MLM pages
for aid in correcting the preblem. {See Note.)

EREP MESSAGES (Environmental Recording,
and Printing)

Types of information produced and how it is used.

Performance Data — — — — — — — MSG 20
Data Types
Data Cotlection
Data Retrieval

Data Content — — — — — — — — — MSG 22

Statistical Data Format and Cotlection.
Error Data Format and Collection.

Using EREP ~ — — — — — — — — — MSG 30

How 1o find a detailed error record
from the EREP Summary.

EREP Summarigs — — — — ~ — w — MSG 32 (08S)

MSG 40 (DOS])
1/0 Record types found.
Usage and Error data from System Log.

08 Unit Check Records — — — — — MSG 34

Location and Description of the
information available,

DOS Unit Checic Records — — — — MSG 42
Location and Description of the
information available.

Sys/3ERAP- — — — — — — — — — MS3G 44

3340 AS0050 2747752
seq. 1952 |par no. (1

440203
2 Nov 73

440214
17 Jun 74

440223
14 Mar 75

440224
15 Dec 75

440227
14 Sept 76

© Copyright 'BM Corporation 1573, 1974, 1975, 1976

Nore:

Certain 3340 subsystems may have a 3344 drive attached.
If @ 3344 drive is attached and the problem is in the 3344,
go to the MSG section in Volume RO7 of the 3344 MLM
for 3344 MSG information. (3344 documentation will be
avaifable in May 1976).

MESSAGE CONTENTS

)

MESSAGE CONTENTS

MSG 1

MSG 1



U5 CONSOLE ERROR MESSAGE ANALYSIS

BASIC CONSOLE ERROR MESSAGE FORMAT

CSW Status {four

characters}. First two
hex characters are the
Unit Status and the last
two are Channel Status.

Error descriptions
(three characters).

CM {two characters).

CUA (three characters). Command code of tast

Sense Data (4—48 characters).
Sense data printed in hex

Seek Address

03 CONSOLE ERROR MESSAGE ANALYSIS

MSG 9

Job ID (eight characters).
Name of the job.

Volume ID (six
characters). Volume
serial number of the
data module mounted

Channel/Unit address. See Basic Format Chart. CCW executed. character pairs. (twelve characters). on the device.
[ TEAO0D0O0 I | | CUA(3) [,| ERROR DESCRIPTION(3) || cm(2) |,| csw sTar(4) [,] SENSE DATA (4-48) |, SEEK ADDRESS(12) H VOLUME ID(6) |, 708 1D(8)]

The end of each field {except the last) is marked by & Basic Format Chart

(8

comma.
Number Error CSW Sense Seek Volume Job
More than one comma in sequence indicates that one or Condition of Lines | CUA | Description | Command Status Data Address 1D ID
more fields have been omitted. Channel Data Check 1 Yes cDC Yes Yes N/A Yes Yes Yes
The Basic message may consist of one or two tines. Each Interface Control Check 1 Yes ICC Yes Yes N/A Yes Yes Yes
line uses the basic format but prints different fields. See Channel Control Check 1 Yes cce Yes Yes N/A Yes Yes Yes

Basic Format Chart. "
Overrun 2 Yes QOVR Yes Yes 0-8" {Line 2} Yes Yes Yes
Parity Check Y Y Y —7% (Line 2 Y Y Y

* Error number and CUA are repeated on line 2 with Bus Out Parity Chec 2 es BOC e i 0 (Line 2} i es i
sense data. Chaining Check 1 Yes CHC Yes Yes N/A Yes Yes Yes
Data Check 2 Yes DCK Yes Yes 0-23" {Line 2) N/A Yes Yes
Command Reject 2 Yes CMD Yes Yes 0-8" (Line2) | Yes Line 2 Yes Yes
Equipment Check 2 Yes EQC Yes Yes 0-23" (Line 2} N/A Yes Yes
Seek Check 2 Yes SKC Yes Yes 0-23% {Line 2} Yes Yes Yes
Write Inhibit 2 Yes WRI Yes Yes 0-8% (Line 2} Yes Yes Yes

MESSAGE FORMAT FOR INTERVENTION REQUIRED

Device Intervention Required

INT REQ |, | cM(2) [, ] csw star(4)

I

,| SENSE DaTa(48)

]

VOLUME ID{(6)

|,|g0B 1D(8)]

IEADO0O0OA| [CUA(3)
(9]

Controiler Not Available

TEAO000A| [ cual) ], [Nt rREQ[,] CC=3/NO PATHS AVAILABLE . , ,looB 1D{8)]
3340 AS0050 | 2747752 440203 | 440214 | 440223 | 440224 | 440227 |
Seq. 20f2 JPartNo. (1)] | 2Nov73 | 27Jun74 | 14 Mar 756 | 15 Dec 75 | 14 Sept 76 |

©C0pyrlghl IBM Caorporation 1973, 1974, 1975, 1976

)

See Storage Control Unit
MLM for Problem Analysis

MSG 9

05 CONSOLE ERROR MESSAGE ANALYSIS



OS CONSOLE ERROR MESSAGE ANALYSIS

3340

START 100
MLX 1

(A

Y

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

Read field Kl on MSG 9
to verify that it contains
the 3340 unit address.
(See Note.)

0S5 CONSOLE ERROR MESSAGE ANALYSIS MSG 1 0

Note: Certain 3340 subsystems may have a 3344 drive attached.

If a 3344 drive is attached, and the unit address is a 3344,

i go to the MSG section in Volume RO7 of the 3344 MLM.
(3344 documentation will be available in May 1876,

]

Read the error description
trom field [ on MSG @
and foliow the correspond-
ing directions.

I

I

Seek Check

Intv Regd

Cmd Reject

Equip Check

Data Check

ABEND

Write Inhbted

The access mechanism
has failed o position
properly or HA Compare
fails after auto head

The device requiring
intervention is specified
in CUA field ] on
MSG 9.

TFhis is normally a
programming problem.
However, if 3340 disk
storage failure is

The symptom code is
the 4 hex digits of
Sense bytes 22 and 23
at the end of field B ,

Data check is written for permanent, ECC-
uncorrectable read errors described under Format
4; see SENSE 102, Check the EREP history

This is normally a
programming problem.
However, if 3340

- Check to ensure that the
© Read Oniy interiock

is rotated to Write

printouts. Move the failing data module to disk storage failure position.

switching on a multitrack CC = 1 indicates device suspected, perform the line 2 on MSG 9. If Sense another physical drive to verify that the is suspected because

operation. intervention required. 3340 facility checkout bytes 22 and 23 are 0000, error is not due to a disk surface defect. of no record found,

The symptom code is procedure on START 110.| proceed to FSI 50 and If a surface defect is suspected, the operator can petform th.e.3340 disk

the 4 hex digits of sense manually generate the use utility programs to attempt data recovery storage facitity checkout

bytes 22 and 23 of the Fault Symptom Code. and assign an alternate surface for the defective pracedure on START 110.

end of field | , fine 2 Otherwise, proceed to track. The symptom code is the 4 hex digits of '

on M3G 8. If Sense bytes the Fault Symptom index. Sense bytes 22 and 23 at the end of field B ,

22 and 23 are 0000, line 2 on MSG 9. If Sense bytes 22 and 23 are See OPER 234 for

proceed to FS| 50 and 0000, proceed to FSI 50 and manually generate description of No

manually generate the the Fault Symptom Code. Otherwise, proceed Record Found.

Fault Symptom Code. to the Fauft Symptom Index.

Otherwise, proceed to

the Fault Symptom

Index.

FS1 100 START 130 START 110 FSI 100 FS1 100 START 110 R/W 210

' AS0100 | 2747552 BOZOS 440214 440223 440224
L?eq_ 10f2 |PartNo. (] 2 Nov 73 17 Jun 74 14 Mar 75 15 Dec 75

@Ccpvrighl IBM Cortparation 1973, 1974, 1975

OS5 CONSOLE ERRCR MESSAGE ANALYSIS

MSG 10



DOS CONSOLE ERROR MESSAGE ANALYSIS

BASIC CONSOLE ERROR MESSAGE FORMAT

Partition ldentifier.
Indicates the partition
from which the message

Error Message Code., XX
represents a specific error
number with a range of Q0
to 99. Y represents the
action indicator and specifies
the type of operator action
required, for example:

D — the operator must
make a deciston between
two or more courses of

Possible Operator Response.
For example:
R — indicates Retry.

System Assignment and

Error Description. See CUA (Channel/Unit Address)

DOS CONSQLE ERROR MESSAGE ANALYSIS

MSG 12

START 100
MLX 1

See system manuals for 370/125 and 370/115
displays.

The message normally consists of three lines.

When the error is Intr Regd (Intervention Required}

An error message has been
printed on the console. The
customer has directed your
attention to it with a request

was issued. action. flowchart. where the error occurred. and sense byte 10, bits 1, 2, and 3 are 0, only the for repair action.
| | fields on line one are printed. All fields are printed }
for other conditions.
Line 1 %X OPxxy X Error Description SYSxxx ; xxx=CUA Read field [ to verify that
the system number and CUA
Il ﬂ are for type 3340 disk stor-
Seek address = BBCCHH. Represents age installed on system.
Channel Command and Chanrel Status Word. The first byte represents the cormmand the address of the track where the (See Note.)
code of the last CCW executed. The remaining 8 bytes represent the CCW. Address of user CCB {Command Control Block), error occurred, |
I [ Read error description from
ﬂeldn and follow the
Line 2 CCSW = Command code and CSW (9 bytes) CCB = Address of user CCB (3 bytes) SK = Seek address corresponding directions.
I I | [ l
Sense Bytes. Obtzined flmm the device-in-error. Seek Check Intr Reqd Cmd Reject Equip Check Data Check Write Inhibit
Line 3 _ ) Access mechanism has Davice requiring interven- Marmally a programming This symptom code is the Data Check is written for permanent, ECC uncorr- | Check to ensure that
SNS = Sense bytes (See Caution) failed to position tion is specified in CUA problem; however, if 3340 | 4 hex digits of Sense bytes | ectable Read errors described under Format 4;see | the Read Only interlock
B proparly or HA Compare fietd E . disk storage is suspected, 22 and 23 at the end of SENSE 100. Check EREP history printouts. is rotated to the Write
fails after auto-head perform the 3340 disk field B ,line 3. If bytes Verify that the error is not due to a surface defect | position.
switching on a multitrack storage Checkout Procedure | 22 and 23 are O, proceed by moving the failing data module to another
operation. on START 110. to F8I 50 and manualty physical drive,
CAUTION The symptom code is generate the Fault If a surface defect is suspected, the operator can
If fess than 24 Sense bytes are contained in the the 4 hex digits of Sense Symptom Code. Other- use utilities to attempt data recovery and assign
console message, the remaining sense bytes are zerg, as bytes 22_ and 23 at then wise, proceed to the Fault | an alternate surface for the defective track. The
sense bytes are printed only to the fast significant byte. end of field [, line 3. If Symptom Index. symptom code is the 4 hex digits of Sense bytes
If alf sense bytes are zero, only the first byte of zeros is bytes 22 and 23 are O, 22 and 23 at the end of field [K] . line 3. If bytes
printed, proceed to FSI 50 and 22 and 23 are 0, proceed to FSI 50 and manualty
manually generate the generate the Fault Symptom Code. Otherwise,
Fault Symptom Code. proceed to the Fault Sumptom Index.
Note: Certain 3340 subsystems may have a 3344 drive attached, Otherwise, proceed to the
if & 3344 drive is attached, and the unit address is a 3344, Fault Symptom Index.
go to the MSG section in Volume RO7 in the 3344 MLM.
(3344 documentation will be available in May 1976).
FSi 100 START 130 START 110 FSI 100 FSt 100 R/W 210
3340 AS0100 | 2747552 440203 | 440214 | 440223 | 440224
Seq.20f2 |partNo. () 2 Nov 73 17 Jun 74 14 Mar 75 | 15 Dec 75 DOS CONSOLE ERROR MESSAGE ANALYSIS MSG 1 2
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ERROR RECOVERY PROCEDURE

The handling of errors usually involves storage control and
system-invoking recovery actions. These recovery actions
can vary depending on how and to what system the 3340

is attached.

The foillowing tapics are associated with recovery actions
involving the 3830 Model 2, ISC {storage contrefs), and
the 3340.

e Error Correction Function
e Error Condition Tahle

e Error Recovery Action

ERROR CORRECTION FUNCTION

The Error Correction Function (ECF) is part of the recovery
action procedure. The ECF algorithms and the related
procedure are fully described in the 3830 Model 2 and ISC
reference manuals,

ERROR CONDITION TABLE

The error condition table identifies unicue configurations

of sense bits in sense bytes 0, 1, and 2 set by the storage
control. In addition, it refers to each of these configurations
in a specific recovery action to be invoked by the system.

ERROR RECOVERY ACTION

The error recovery action table (MSG 16, 18) specifies
actions to be taken for error conditions listed in the error
condition table. A necessary part of the recovery action is
the construction of Restart CCWs 1 and 2.

Construction of Restart CCWs

If operation incomplete {byte 1, bit 7) is set in the sense
informaticn, it indicates that an error or unusual condition
accurred during a logical operation after dara transfer had
been initiated. By constructing Restart Channe! Cormmand
Waords, the error recovery procedures can correct the unusual
condition and continue the operation in progress from the
point of interruption to the normal ending point.

RESTART CCW 1
Restart CCW 1 is constructed as follows:
1. The command code byte is provided in sanse byte 3.

2. The data address is that of the interrupted CCW, plus the
count of that CCW, minus the residual count in the
channel status word {CSW).

3. The flags {except Program Controlled interrupt — PCI)
are those of the interrupted CCW,

4. The count is the residual count in the CSW. Hf the
residual count is zero, a count of one must he used.
If a Write command is in progress, the data address
should specify a byte containing ‘00’. If a Read
command is in progress, the skip bit should be on.

RESTART CCW 2

Restart CCW 2 is constructed as foilows:

1. The command code is provided in sense byte 3.
2. The count is constructed as follows:

a. Fetch the count of the CCW designated by CSW —8
and set a pointer to this CCW,

b. Subtract the restart displacement from the count
obtained in step a. If this result is positive, go to
step f; otherwise go to step ¢,

¢. Check the chain data flag of the CCW dasignated by
the pointer. if the flagis not set, go io step e; other-
wise go to step d.

d. Advance the pointei to the next non-Transfer in
Channel {non-TIC} CCW in the data chain and add the
countr of this CCW to the counts of all preceding
non-TIC CCWs in the data chain. Return to step b.

e. Truncation occurs. Set thz restart CCW 2 count
egual to 1. Go to Step 3 and include the skip bit
in the Rastart CCW flags.

f. Set the Restart CCW 2 count equal to the result
of the subtraction in step b. Go to Step 3.

3. The flags (except PCI) are thase of the CCW designated
by the painter in Step 2. The skip bit is also set if
Step 2e was previously executed.

4. The data address is that of the CCW designated by the
painter in Step 2, plus the count of that CCW, minus
the Restart CCW count generated in Step 2.

If another Operation Incomplete accurs while executing the
Restart CCW, a new Restart CCW may be generated from
the old Restart CCW.

440214
17 Jun 74

33490 AS0110 2747884
Seq. tof2 |Part No. ¢ )

€ Copyright 1BM Corparation 1974

ERROR RECOVERY PROCEDURE MSG 14

3340 ERROR CONDITION TABLE

Byte | Bit Name General Description Action L ogged
0 0 Command Reject Programming error. 1 No
0 1 Intervention Required| Drive offline, Not Ready, CE Mode, or data madute incom- 1 Yes

patability such as a 3348-70F installed on a drive that does
not have the fixed-head feature.
7
Bus Out Parity Bus Qut parity error. Yes
Equipment Check Equipment malfunction, Yes
Data Check Data check in home address, count area, or key area; Yes
or uncorrectable data check in data area.
0] Overruin Service overrun or command averrun, 4 Yas
Track Condition Non-home address or record O commands for a defective
Check track or any multitrack commands switching from a 4] No
known alternate or defective track.
4] 8 Track Condition Switching from aiternate track during overflow record
Check processing or switching to a defective track during 9 No
1 Operation [ncomplete | overflow record processing.
0 7 Seek Check Seek incomplete or incorrect physical address when 6 Yes
reading home address or count area.
0 4 Data Check Correctable data check in data area of overflow 7 Yes
2 1 Correctable segment which is not the last segment.
0 4 Data Check Correctable data check in data area of overfiow
2 1 Correctable segment which is not the last segment, 8 Yes
1 7 | GQperation incomplete
0 4 Data Check
2 1 Correctable Correctable data check in any data area, or data area
1 7 Operation Incomplete | of last overflow segment. This is not the last segment 8A Yes
0 6 Track Condition on an alternate track,
Check
0 0 Command Reject A Write command received with the selected drive i No
1 6 Write Inhibit int the write inhibit state.
1 t Invalid Track Track capacity exceeded. 2 No
Format
1 2 End of Cylinder Cylinder boundary detected during a basic multitrack 10 No
coperation.
1 2 End of Cylinder Cylinder boundary detected during a basic overflow 1 No
1 7 Operation Incomplete| operation.
Programming etror or expected programming error
1 4 No Record Found condition. The searched data does not exist on that 2 No
track.
1 5 Fite Protected The Seek command or Read/Search multitrack operation 12 No
violated file mask.
1 5 File Protected A Read or Write Querflow operation violated file mask 13 No
1 7 Operation Incomplete
2 3 Enviranmental Data Statistical usage/error log information is present. 3 Yes
Present

ERROR RECOVERY PROCEDURE

MSG 14



ERROR RECOVERY PROCEDURE

3340 ERROR RECOVERY ACTION TABLE

ERROR RECOVERY PROCEDURE MSG 16

Action Explanation

. Perform error correction function.

b. Examine bit 7 of the file mask. If this bit is off, go to step c. If this bit is on, return to user with indication
that data has been corrected. {User is operating in PCI fetch mode and must supply restart reCOvVEry
action.} Note: Onfy applies with 0§/360.

¢. Increment the seek argument by one. Cylinder bytes and the high-order head byte are obtained from the
user. The lower-order head byte is obtained from bits 3 through 7 of sense byte 6.

d. Construct Restart CCW 2,

e. Complete the interrupted operation and continue the user’s chain (if appropriate) by executing the

o

8 following command chain.
Seek (argument from step c}t
Set File Mask (same as original)
Set Sector {argument O}
Search 1D Equal (record 1)
TIC* -8
Restart CCW 2
TIC {channel status word)

Note: If the modified seek argument is not within the user's extent, then 108 must supply the correct
seek argument before issuing the seek. If that is impossible, then 108 must perform Action 2.

a. Perform error correction function.

b. Examine bit 7 of the file mask. I this bit is off, go to step c. I this bit is on, return to user with indication
that data has been corrected. (User is operating in PCI fetch made and must supply restart recovery
action}. Note: Only applies with 05/360.

. Use address of the defective track plus 1 in the Seek command.

d. Construct Restart CCW 2.

e. Complete the interrupted operation and continue the user's chain (if appropriate] by executing the

8A following command chain.

[z}

Seek {argument from step c)t
Set File Mask {same as original)

Set Sector (argument O}

Search 1D Equat {record 1)

TIC* -8

Restart CCW 2

TIC {channel status word)

Note: If the modified seek argument is not within the user’s extent, then 108 must supply the correct
seek argument before issuing the seek. If that is impossible, then 108 must perform Action 2.

Action Exptanation
1 Print message™ far operator and/or customer engineer notification.
2 Exit with programming error or unusual condition indication.
3 a. Repeat the operation one time.
b. If the error condition persists, perform Action 1.
4 a. Repeat the operation.

b. If the error condition persists after ten retries, perform Action 1.

a. If this is a defective track, perform Action GA.

b. Use address of defective track plus 1 in a Seek command. The defective track address can be found in the

b ID area of the record 0 count area.

c. Resume operation after searching to desired track position.

a. Use address of alternate track in a Seek command. The alternate track address can be found in the iD

bA area of the record 0 area.

b. Resume operation after searching to desired track position.

a. lssue a Recalibrate command.

6 b. Seek to the original address.

c. Perform Action 4.

a. Perform error correction function.

b. Examine bit 7 of the file mask. If this bit is off, go to step c. If this bit is on, return to user with indication
that data has been corrected. (User is operating in PC| fetch mode and must, therefore, supply restart
recavery action.) Note: Only applies with 0S/360.

c. If the user’s chain has not been compteted, examine the next non-TIC command in the user’s chain. |f bit
3 of this command is on {count area), go to step d. Hf bit is off, perform Action 7A.

7 Note: If data chaining is indicated in the interrupted CCW, the preceding test must be executed on the
first non-TIC CSW after the fast CCW in the data chain.

d. Continue the user’s chain by executing the following CCW chain:

Seek (same as original}t

Set File Mask (same as original)

Read Home Address {skip bit on)

Search 1D Equal {CCHHR provided in sense bytes 8-12)
TIC* -8

TIC (channel status word)

Continue the user’s chain by executing the following command chain:
Seek (same as original) t
Set File Mask (same as original}

Read Home Address (skip bit on)
7A Search ID Equal (CCHHR provided in sense bytes 8-12
TICT -8
Read Count (skip bit on)
TiC {channel status ward)
3340 AS0110 2747894 440214

Seq. 2of 2 |PartNo. ()| | 17Jun74

© Capyright IBM Corporation 1974

t Cylinder bytes and the high-order head byte are obtained from the user. The low-order head byte is obtained

from bits 3 through 7 of sense byte 6.

Message (should be printed on all permanent errors).

a, Message Code.

b. Error type (read, write, or control).

¢. Module designation, cylinder number, and head number (that is, device address and seek address).
d. Channel designation.

e. Status and sense bytes sent to CPU.

ERROR RECOVERY PROCEDURE MSG 16




ERROR RECOVERY PROCEDURE

3340 ERROR RECOVERY ACTION TABLE {continued)

ERROR RECOVERY PROCEDURE MSG 1 8

Action Explanation
a. Determine if the interrupted command is a Seek. If yes, go to step b, If no, perform Action 12A.
b. Continue the operation by executing the foillowing command chain:
Seek {same as original)t
Set Fite Mask (same as original}
12 Set Sector (argument 0)
Read Home Address (skip bit on)
TIC {channel status word)
Note: [f the seek argument is not within the user’s extent, then 108 must supply the correct seek
argument before issuing the seek. If that is impossible, then 108 must perform Action 2.
a. This is a multitrack operation. Increment the user's seek argument by ane,
b. Continue the operation by executing the following command chain:
Seek (argument from stap a)
Set File Mask {same as original)
12A Set Sector {argument 0}
Read Home Address (skip bit on)
TIiC (channel status word}
Note: [f the modified sesk argument is not within the user’s extent, then 108 must supply the correct
seek argument before issuing the seek. If that is impassible, then 108 must perform Action 2.
a. Increment the user’s seek argument by one.
b. Construct Restart CCW 1.
¢, Complete the interrupted operation and continue the user’s chain {if appropriate) by executing the
following command chain:
Seek (argument from step a)
Set File Mask {same as original}
Set Sector {argument 0}
13 Search |0 Equal {record 1)
TIC* -8
Restart CCW 1
TIC {channel status word)

Note: If t.e modified seek argument is not witnin the user's extent, then |08 must supply the correct
seek argument before issuing the seek. If that is impossibie, then 1085 must perform Action 2.

# Cyvlinder bytes and the high-order head by te are ohtained from the user. The low-order head by te is obtained
from bits 3 through 7 of sense byte 6.

Action Explanation
a. |f this is a defective track, perform Action 9A.
b. Use address of defective track plus 1 in a Seek command and use the following
CCW chain to resume operation. :
Sesk
Set File Mask (same as original)
9 Set Sector {(argument 0)
Search D Equal {record 1)
TIC* -8B
Restart CCW 1 .
TIC {channel status word)
Note: If the modifier seek argument is not within the user’s extent, then /08 must supply the correct
seek argument before issuing the seek. If that is impossible, then 10S must perform Action 2.
a. Use address of alternate track in Seek command in the following CCW chain.
Seek
Set File Mask (inhibit seeks)
9A Set Sector (argument 0}
Search 1D Egual {record 1)
TiC* -8
Restart CCW 1
TIC (channel status word}
a. Increment the cylinder address of the user's seek argument by one. Reset the head address.
b. Continue the operation by executing the following command chain:
Seek (argument from step a)
Set File Mask (same as original)
10 Set Sector {argument 0}
Read Home Address (skip bit On}
TiC {channel status work —8)
Note: If the modified seek argument is not within the user’s extent, then 108 must supply the correct
seek argument before issuing the seek. If that is impossible, then 108 must perform Action 2.
a. Increment the cylinder address of the user's seek argument by one, Reset the head address.
b. Construct Restart CCW 1.
c. Complete the interrupted operation and continue the user’s chain (if appropriate} by executing the
following command chain.
Seek {argument from step a}
Set File Mask {same as original)
11 Set Sector {argument 0}
Search ID Equal {record 1}
TIC* —8
Restart CCW 1
TIiC {channel status word)
Note: If the modified seek argument is not within the user’s extent, tien 10S must supply the correct
seek argument before jssuing the seek. If that is impossible, then 10S must perform Action 2.
3340 AS0120 2747895 440214
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PERFORMANCE DATA OVERVIEW

INTRODUCTION

The 3340 disk storage is connected to an operating system
that has programs to collect, record, and retrieve two types

of data describing the 3340 performance (statistical and error).

Periodically, this data is retrieved and analyzed to form the
basis for maintenance activity and intermittent problem
resolution. Operating System (OS) and Disk Operating
System {DOS} terminology is used in describing the host
system functions. Other IBM systems that support the
3340 disk storage use similar functions and terms.

Data Types

Two types of data, statistical and error, are collected during
normal operation:

¢ STATISTICAL data gives a summary of the 3340 perform-
ance record, based on usage counter overflows of number
of bytes Read and/or number of Seek operations.

¢ ERROR datashows the condition of all 3340 indicators
at the time an error occurs, whether temporary or
permanent. These “hard’’ errors create an error message
at the operators console {see MSG 10, 12). A detailed
deseription of the data content and its collection is
shown on MSG 22 and MSG 30.

Data Collection

The data collected by the operating system is stored on a
data set named SYS1.LOGREC {0S), SYSREC (DOS).
This data set is usually located on a specified direct-address
device and contains information for every device used by
the operating system.

Data Retrieva!

The data is retrieved, edited, and printed by the IFCEREPO
(OS) and EREP (DOS).

OVERALL VIEW OF PERFORMANCE DATA

Usage Data
Collected in
Storage
Control

OS or DOS

Statistical Data
Collected by OS5
via Read and Reset
Buffered log.

oS

Error
History
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= e N o= W =2}
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)3 Al
\\ — —
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Ta
Hlite Module
3340‘81 Sate
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DATA CONTENT — DOS/0S

STATISTICAL DATA

Format

Twenty-four bytes of Format-6 data are collected by the
Operating System; see SENSE 104. Additional information
is added as follows: -

Date and Time

Device Type (3340}
Channel/Unit Address

Physical Controller/Drive Address
Volume ID {Data Madule label)

This data is formatted and recorded by the operating system.

Collection Initiation

Statistical data is gathered under three conditions:
» Buffered log overflow,

® Pack change.

® End of day operation.

Collection Method

The Read and Reset Buffered Log is initiated by the storage
control as follows:

1. The next Start 1/Q command that addresses the drive is
not exectted, Instead, a Unit Check status is sent to the
operating system.

2. The operating system issues a Sense command and
passes the sense data to its 3340 Error Recovery

Procedures {ERPs} for analysis. The Sense command
reads and resets the log in storage control.

3. The ERPs determine that the sense data is usage
statistics (Byte 2, Bit 3, Format 6); see SENSE 104.

4. The operating system reissues the Start 1/O command.

5. The operating system records the statistical record.

ERROR DATA

Format

Twenty-four sense bytes are collected by the operating
system which adds additional information as follows:

Date and Time

Device Type {3340}

Program 1D {Name of the OS Job)
Channel/Unit Address

Physical Controlier/Drive Address
Volume |D {Data Module label)

Failing CCW
Csw
Last Seek Address

This data is formatted and recorded by the operating
system.

Collection Method

When the operating system detects an 1/Q interrupt with
Unit Check status, sense data is collected and analyzed
by ERPs. An Qutboard Recorder record is written to
SY51. LOGREC following any occurrence of:

1. Equipment Check {soft, hard, or permanent)
2. Data Checks

3. Seek Checks

4. Bus QOut Parity and overruns,

When DOS initially detects a Unit Check, an entry is
made to the SYSREC volume. I after a given number of
retries have been exhausted and the problem persists, the
error becomes permanent and another entry is made.

HOW EREP WORKS

Refer to MSG 34 (0S) or MSG 42 {DOS) for a description

of the operation of EREP.

HOW TO-RUN EREP

Most installations have an established procedure for
processing error information. This procedure should not
only include JCL statements for the execution of the
EREP program, but should also define the operating
proctices necessary to periodically print accumulated

error recerds via EREP. Examples of the JCL required to

execute EREP with a minimumsubset of options is
described below.

3340 AS0130 2747896 440214
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EXAMPLES (May Vary with User's System)

DATA CONTENT MSG 22

08

DOS

JCL cards 10 execute EREP and obtain printout of all records
on S¥S1 LOGREC:

//JOBA JOB

EXEC  PGM=IFCEREPO
//SERLOG DD DSN=SYS1.LOGREC,DISP={0LD,KEEP}
//EREPPT DD SYSCOUT=A

JCiL cards 1o execute EREP and obtain printout of 3340

records only:

Replace the card

// EXEC PGM=IFCEREPC

with

7 EXEC PGM=IFCEREPO,PARM= "TYPE=0TS ,DEV=3340'

JCL cards te execute EREP and ohtain printout of all recards:

!/ EXEC  EREP

When the system comes back to the console with:
3E11D ENTER QPTICON SOURCE C=CARD, S5=CONSQLE, N=NONE
Type N or EOB

JCL 1o print 3340 records oniy:

// JOB

4 EXEC  EREP
BOPTION SELECT
FDEVICE=3340

/*

/&

When the system comes back to the cansole with:
3F11D ENTER OPTION SOURCE C=CARD, S=CONSOLE , N=NONE
Type C

DATA CONTENT MSG 22






USING EREP (Environmental Recording, Editing, and Printing)

MLX
START 100

No

EREP Printout
Avaitable

Yes Run EREP

\/
e S

Continue action below

L/
See MSG 20 for EREP
cverview,
MSG 20

LJ

Cortinue below to interpret P
EREP printout.

Example printouts

1 05 Summary MSG 32

QS Detalled Unit Check
MSG 34

D085 Summary MSG 40

DOS Detailed Unit Check
MEG 42

EREP provides the CE with a summary of statistical data
and detailed unit check records in a readable format.

Statistical Summary

The Statistical Summary {(shown on MSG 32 for OS and
MSG 40 for DOS) allows the CE to quickly determine the
condition of the 3340 subsystem. The summary is in two
parts. The top part of the summary shows how many
records of each indicated type were found in the
SYS.LOGREC {08) or SYSREC {DOS) data sets. The
bottom part of the summary is a breakdown of the data
from the top, but divided into the various data modules
used an the drive during the period of service. Itis an
gecumulation of the usage information collected by the
control storage fog and error information compiied by
EREP,

This information can be used in three ways:

1. Assist in deciding the action to be taken for Preventive
Maintenance,

2. Separate data module and drive problems.

3. Indicate detailed unit check records.

Unit Check Records

The detailed unit check records (shown on MSG 34 for OS
and MSG 42 for DOS) describe the subsystem condition
at the time of the request and list the Fault (Error)
Symptom Code. The Fault {Error} Symptom Codes point
to a Maintenance Analysis Procedurs (MAP) and are listed
in the Fault Symptom !Index starting on FS{ 100,

The unit check printout is requested after analyzing the
keywords found in the summary.

How to Find a Unit Check Record {OS)
For a DOS system, go to MSG 40.
The exampie of a summary printout shown on MSG 32

may be analyzed as follows:

SUMMARY OF 1/0 RECORDS ()

1. The number of logs by error type for Channel /Unit
Address 1C4 s listed for the time period day 173.

2. To locate the unit check record description for each log,
match the CUA and error type {in this case, equipment
check for drive 1C4) with the proper unit check record

description page from the detailed system error printout.

See example on MSG 34,

SUMMARY OF 1/Q STATISTICAL AND OBR RECORDS
BY VOLUME e

The summary sheet further identifies data checks (read
retry ervors) and seek checks by Volume 1D, 1t also lists
togs caused by pack change, EOD (End of Day) and over-
flow of counters. See MSG 22 for Statistical Data
Coliection Initiation.

Other errors shown in summary on MSG 32 are:

e Volume ID SJTCO1 has one seek error and one read error

corrected by retry logged.
(These are also indicated in summary o
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Action to be Taken

Using the procedure described in How Te Find a Unit
Check Record, examine the detailed error records
correspending to Equipment Check, Data Check
{permanent), or Seek Checks. Error rates can vary
considerably and still be considered normal due to various
combinations of data modules {Vol. 1Ds) and drives.

® To establish a basic error rate for a drive, combine the
number of unit check records on each VOL. |D used on
a drive and compare them to the total usage (Total
Accesses MSG 32 and Total Megabytes Read B
MSG 32 for each VOL., {D).

® Later EREP summaries can be compared with the
aestablished basic error rate to determine if error rates
show an increasing trend.

® |f maintenance action is required, due to an increasing
trend in error rates, determine if Equipment, Data or
Seek checks have caused the increase. |s one VOL. 1D
responsibie for the error increase or have all VOL. IDs
on a particular drive caused the increase?

® Find symptom codes in EREP printout on MSG 34,
and exit to FSI 100 to gather more information on the
Unit Checks.

1f overrun errors cause system degradation treat them as

unit checks {permanent) and follow 3340 checkout procedure

on START 110.

OBR Summary

There may be two adjacent summary pages in the EREP
output with the same Physical Channel Unit Address. In
this case, one of the summary pages contains valid statistical
summary infoermation and the other summary page contains
valid OBR error summary information. The page that shows
a non-zero number of statistical records (right-hand column
at the top of the summaryo on MSG 32) contains the
valid statistical data for the device shown at the bottom of
the summary eon MSG 32. The other page contains
valid OBR error summary data. Disregard the bottom of
this summary page.

usinG nce MG (3 30

Shared Devices

I two systems share the same DASD device, EREP must
be run on both systems and combined to get the total
number of errors on the shared device.

USING EREP MSG 30



EREP SUMMARIES (0S)

The EREP program gathers performance data for each
device attached to the operating system. The 3340 subsystem
information is printed in the format shown to the right,

DEVICE iD

The low-order digit of the PHYSICAL CHANNEL UNIT
ADDRESS n {top} and the PHYSICAL DRIVE ﬂ {bottom)
are equivalent; see the following table.

Units Position Physical

of Address Drive
Qor8 A
Torg B
2orA Cc
3orB D
4darC E
5orD F
BorkE G
7orF H

UNIT CHECKS

See MSG 30, How To Find a Unit Check Record,

STATISTICAL INFORMATION

These are the total usage and error figures for this PHYSICAL
DRIVE listed by Data Module Volume 1D up to a maximurn
of ten data modules.

Definitions

E) couiemENT cHECKS
Attachment: those equipment checks detected in the storage
control unit.

Sense Byte 0 bit3 =1

Sense Byte 7 bits 0—3 = 2 (Format 2)

See the Storage Control MLM for a further discussion of

Format 2 checks.

Drive: those equipment checks detected in the controller and
drive.

Sense Byte O bit3 =1

Sense Byte 7 bits 0—3 = 1 (Format 1)

K} 0ATA cHECKS
Permanent—errors which could not be corrected by ECC or
retry. Correctable—errors which were corrected by using the

ECC information. Retry—errors corrected by a retry operation,

B seex cHECKs
Permanent—errors that could not by a retry operation be
corrected. Retry—errors corrected by a retry operation.

TOTAL ACCESSES
A count of the total number of accesses issued to the
data medule, by 1000.

E} scek erRoRS

A count of the number of Seek Incomplete errors detected
plus the number of Seek Verification errors detected by
the storage controi. Recorded as Format 1 Unit Checks.
See EREP edited printouts on M5G 34,

B} TOTAL MEGABYTES READ
A count of the bytes read in million-byte units.

[l RETRY READ ERRORS
The number of soft, ECC uncorrectable errors detected in

the HA, Count, and Data fields recorded as Format 4 etrors.

See EREP edited printouts on MSG 34.

m CORRECTABLE READ ERRORS

The number of correctabie errors found in the data fields.
Recorded as Format 5 Unit Checks. See EREP edited
printouts on MSG 34.
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Sample O8 EREP Summary {May vary with user system)

EREP SUMMARIES (0§} MSG 32

o SUMMARY OF I/0 RECORDS TYPE OBR/MDR SOURCE - OUTBOARD DEVICE TYPE 3340 MODEL- 0145

DAY YEAR
DATE RANGE - 173

DAY YEAR

74 TO 173

74

ER-uvstean coavnern unrr

EERROR RECORD (OBR) SUMMARY

BUS OQUT FARITY

B EQUIPMENT CHECKS
ATTACH
DRIVE

n DATA CHECKS
PERMANENT
CORRECTABLE
RETRY

BSEEK CHECKS
PERMANENT
RETRY
OVERRUN

TOTAL

0401

a00z2
0001

0000
0001
0001

00co
0001
0001

0008

ADDRESS 0001C4

STATISTICAL

TCOTAL

SERIAL NO. 012345

TOTAL NUMBER OF RECORDS 0018 UNIT CHECK RECORDS

00190

00lo

XKXXXXXXXXXXXXXXXKXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

B rovsican or

VOLUME ID 7 TOTAL

IVE

= ACCESSES

(1000)
5JTCO1 00009
S5JTCO2 00000
SJTCO3 00001
SITCC4 00001
SJTCOS 00005
SJITCO6 00004
SJTCOY Qoo02
SJTCO8 0001s
SJTCO9 00003
SJTC10 ooooz
5JTC11 acoz2s
TOTALS 00046

TOTAL OVERRUNS CHAN A
COMMAND 00
DATA oo

00000 00000

001
000

SUMMARY OF I/0 STATISTICAL AND OBR RECORDS BY VOLUME ID

DEVICE TYPE

3340

TOTAL NUMBER OF RECORDS 0018

E
SEEK TOTAL RETRY
ERRORS MEGABYTES READ
READ ERRORS
00001 0Qoo9 Qo001
00000 00001 N/R
apooo 00Qo2 N/R
0Q000 00004 N/A
Qo000 00019 N/A
00000 00014 N/A
00G00 00006 N/A
00000 00061 N/A
000600 00008 N/A
00000 00013 N/A
00000 00047 N/A
00001 00137 00001
TOTAL OVERRUNS CHAN B
COMMAND 00000
DATA 00000

MEGABYTES FRRCORRECTABLE — MEGABYTES
READ/RETRY MM READ. READ,/CORR
ERROR ERRORS ERRORS
00009 00001 00009
N/&
TN/A
N/A
N/A
N/A
N/B
N/A
M/A
N/A
N/B
00137 00001 00137
TOTAL OVERRUNS CHAN C TOTAL OVERRUNS CHAN D
COMMAND 00000 COMMAND 00000
DATA 00000 DATA 00000

EREP SUMMARIES {0S)

MSG 32



OS EREP UNIT CHECK RECORD DESCRlPTlON OS EREP UNIT CHECK RECORD DESCRIPTION MSG 34

EB ENVIRONMENTAL INFORMATION Sample OS Detaited Unit Check Record {(May vary with user system)

System-supplied information is provided at the top of each

. ] --==RECORD ENTRY TYPE - UNIT CHECK SOURCE - QUTBOARD MODEL- 0145 SERIAL NO, 012345
page of the EREP printout of a 3340 unit check record. vsl REL. 03
The information describes the operating environment at the DAY YEAR HH MM SS,TH JOB IDENTITY EREP3340
time of the failure. DATE- 173 74 TIME 00 00 00 31 C5D9CSD7F 3F 3F4F0
Note: The job identity, which indicates a means of recreat- a DE\;%%EE:AEYPE EL UNIT ADDRESS 088&84
; : : i ; PH CHANN
ing the. failure, may contain zeros if a system task was in B LOGICAL CHANNEL UNIT ADDRESS 0001cd
operation. PHYSICAL DRIVE E
NUMBER OF I/0 RETRIES 0001
PHYSICAL CHANNEL UNIT ADDRESS VOLUME LABEL SJTCOL
The primary physical address of the device and is equivalent B EQUIPMENT CHECK DRIVE-TEMPORARY
to the physical channel unit address or physical drive ERROR SYMPTOM CODE- 1917 K Ca Us ¢cs CT
shown on the summary page, MSG 32. ce CA EL T 340Q 0Q 0006
' )} rFaiLiNG CCw 07 001F00 40 00 0006 CSW 00 004340 OE
E} LoGICAL CHANNEL UNIT ADDRESS M BB CC HH R
The actual logical address path over which the error occurred. LAST SEEK ADDRESS- 00 0000 0000 0000 00
If the high-order (channel} digit is zero, as shown in this a SENSE BYTE DATA- TFORMAT 1
example, disregard the channel digit. If it is not zero, it i
indicates the cﬁanne, where the efmroccu"ed / BYTE O 10 BYTE 1 00  BYTE 2 82 BYTE 3 00 BYTE 4 08 BYTES5 00 BYTE6 00  BYTE 7 17
Y [ UNIT CHECK DESCRIPTION=~==+«=c=== RESTART CMWD PHYSICAL ID LOW CYLINDER HI CYL/LOG TRK FORMAT/MSG
3 NUMBER OF 1/O RETRIES COMMAND REJ G PERM ERROR 0 RPS PRESENT 1 00000000 DRIVE A 0 CYL 128 0 0 FORMAT 8 O
The number of retries made by the system ERPs before the }gggEg\Lﬁ gﬁ% 8 Ellg\l; EEKC'?IST 8 CORRECTABLE 8 g%?\;g g 8 g¥£ gg 8 ggi 3%% g ESRMARMA¥ g 8
error was recorded. EQUIPMNT CK 1 0 ENV DATA PR O DRIVE D 0 CYL 16 0 0 FORMAT 1 1
DATA CHECK 0 NO REC ¥ND O 0 DRIVE E 1 CYL 8 0 LOG TRK 8 0 MESSAGE 8 0
B voLuME LABEL OVERRUN 0 FILE PROTCT 0 DATA MOD SZ O DRIVE F 0 CYyL 4 0 LOG TRK 4 O MESSAGE 4 1
. h TREK COND CK 0 WRT INHIBIT ¢ DATA MOD SZ 1 DRIVE G 0 CYL 2 0 LOG TRK 2 0 MESSAGE 2 1
The VO'U"""; Label of the data module being used at t ed SEEK CHECK 0 OP INCOMPLT O DATA MOD $2 0 DRIVE H 0 cyL 1 C LOG TRK 1 O MESSAGE 1 1
time of the failure. This information is provided as an at
in determining whether the error was caused by a hardware BYTE 8 08 BYTE 9 0a BYTE 10 &0 BYTE 11 ED BYTE 12 00 BYTE 13 80 BYTE 14 05 BYTE 15 8F
failure or by a data modute problem. The volume label or DRIVE STATUS DRIVE CKX/STAT SEQUENCE CNTRL LOAD SW STATUS R/W SAFETY CTL INT B OQUT CTL INT B IN CTL INT TAG B
SYSRES data module wili be 000000 or blank. CRNTRLR CK O DM LD SW L. Q0 DM SIZE CK 0 DR START SW 1 MULTI-HD CK BIT O 1 BIT O 0 1
INTRFACE CK ¢ SECT COM CK 0 MOD LATCH 4 1 DM PRES SW 1 CAFP/ENAB CK BIT 1 0 BIT 1 0 0
B KEYWORDS m< DRIVE CHECK O MOT SP AIR O MOD LATCH 2 1 COVER LK SW 1 WRITE OVRUN 0 BIT 2 0 BIT 2 ) 0
- . \ R/W CHECK O BELT S8W L 0O MOD IATCH 1 ¢ DM UNLD SW O INDEX CHECK O BIT 3 0 BIT 3 0 0
The keyword error description corresponds to that given in ON LINE 1 WRT ENAELE 1 CHECK LATCH 0 DM LOAD SW 1 R/W INTR CK O BIT 4 0 BIT 4 G 1
the summary; see MSG 32. MOD ATTENTN 0 MODULE SZ 3 O SEQUENCE CK C BELT SW 1l CONTROL CK 0 BIT 5 0 BIT 5 1 1
BUSY 0 MCDULE SZ 2 1 BIAS DSB SW 0 CARR HOME 0 TRANSINT CK 0 BIT 6 0 BIT 6 0 1
FAULT (ERROR) SYMPTOM CODE SK/S5CTR COM ¢ MODULE SZ 1 0 ©ODD TRACK O MT SP AR SW 1 WRT CURT CK O BIT 7 0 BIT 7 1 1
Using the Fault (Error) Symptom Code, refer to the Fault BYTE 16 1E BYTE 17 01 BYTE 18 00 BYTE 19 00 BYTE 20 Q0 BYTE 21 00 BYTE 22 19 BYTE 23 17
Symptom Index starting on FSt 100. If the Fault (Error) ACCESS STATUS CNTRLR CHKS  MICRO DETCD ER STATUS INTERFACE CKS —---- ERROR SYMPTOM CODE~----
Symptom Code is set to 0000 (Sense Bytes 22 and 23}, go to TIME-QUT CK 0 PLO CHECK 0 0 SET R/W 0 CTL TAG CK © 00000000 00011001 00010111
FSI 50 and manually generate the code. g\égsgggTTg}é 8 ggRiggslgiT 8 8 8 g’EI:'\I}. gég gﬁ 8
TRK CROSSNG 1 GAP CNTR CK O 0 0 DEV B/I CK ¢
B FAILING cow, csw, LAST SEEK ADDRESS SERVO LATCH 1 WRT DATA CK O MESSAGE 8 0 0 CTL B/I CK O
Information that defines conditions at the time of the failure. ééﬁq‘ggg ﬂg % ggglgggch 8 ﬁggigg g 8 8 I WR‘E/E(‘)AICL 8
: DEV K
WAIT LATCH 0 ECC ZEROS 1l MESSAGE 1 0 0 DEV TA K 0
[E) SENSE BYTE FORMAT N ' ¢
The field that defines the sense byte format. m HEX DUMP OF RECORD
HEADER 30438800 co000100 Q073173F 00000031 00012345 01450000
m SENSE BYTES . 0000 C5D9cChD7? F3F3F4F0 07001F00 40000006 00004340 QEO0Q00006 030001cC4 305C0200A
See SENSE 100—104 for a description by format. See 0020 000001C4 00000018 E2D1E3C3 FOF1000C 00000000 00000000 00000000 00000000
SENSE 109 for a detailed description. 0040 10008200 8G000017 080A60ED 0080058F 1EQ10000 00001917

K} +EX DUMP OF RECORD
The unformatted data for the Unit Check printout.
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EREP SUMMARIES (DOS)

HOW TO FINDG A UNIT CHECK RECORD (DOS)
1. EREP Summary A — Gives a statistical summary and usage.

2. EREP Summary B — Shows a unit check record summary
by device giving sense byte 7 summary.

Up to 10 VQL 1Ds can be listed. {Mare than 10 are
combined.) n

Total unit check records are indicated. ﬂ
Example: DEV = 1c8. [E}
Sense byte 7 value 10, count 001,
® Search through EREP Dump.

® Separate edited printouts (see MSG 42) for device
1C8. There couid be mere than 10 VOL D unit
error records.

& ook for sense byte 7 = 10 in these edited records.
Q) (see MSG 42,)

o voL ID EIMSG 42 and type of error [ MSG 42
found in edited printouts,

Action To Be Taken

Using the search through EREP Dump procedure, examine
the detailed error records corresponding to Equipment
check, Data check {permanent), or Seek checks noted in the
Error Record Summary. Error rates can vary considerably
and still be considered normal due to various combinations
of data modules (VOL IDs) and drives.

® To establish a basic error rate for a drive, combine the
number of unit check records on gach VOL ID used on
a drive and compare to the total usage {total accesses n
and total megabytes read Efor each VOL 1D},

® Later EREP summaries can be compared with the
established basic error rate to determine if error rates
show an increasing trend.

¢ |f maintenance action is required, due to an increasing
trend in error rates, determine if Equipment, Data, or
Seek checks have caused the increase. |s one VOL ID
responsible for the error increase or have all VOL |Ds
on a particular drive caused the increase?

& Use symptom code n on MSG 42, go to FSI 100 and
search for correct symptom code. Go to MAP indicated
to gather more information about error (MSG 42).

EREP SUMMARIES (DOS)

O SAMPLE OF DOS EREP TOTAL STATISTICAL SUMMARY {May vary with user system}

--EREP SUMMARY--

FILE DATE RANGE FIRST

DEVICE TYPE 3340 CuA ICA

TOTAL GVERRUNS CHNL A

COMMAND 000000
DATA 000000
TOTAL ACCESS
ACCESSES ERRCRS
{X1000)
TOTALS 000000 000000
VOLUME 1ID

SAMPLE QOF DOS UNIT CHECK SUMMARY

DEVICE TYPE - 3340

NORMALIZED CUA - ICB

COMMAND 000000
DATA Q00000
TOTAL RETRY MEGABYTES CORRECTABLE
MEGABYTES READ READ/RETRY READ
READ ERRORS ERROR ERRORS
000000 000002\ 000000 000000
Data Checks
B——EREP SUMMARY ——
FILE DATE RANGE -- FIRST - 00/000 LAST -

00/000  LAST

00/000

TOTAL RECORDS 00002

TOTAL OVERRUNS CHNL B

VOLUME LABELS ENCQUNTERED - MAXIMUM OF 10 -
VOLUME COUNT

L oosr2s
XXX

0033

XXX

MSG 40

MEGABYTES
READ/CORR
ERROR

000000

00/000

TOTAL RECORDS - 00003 = (Totas of temporary joermanent Unit Check Records)

See SENSE 100 ——= SENSE BYTE 7 SUMMARY

VALUE/COUNT
00 000
01 000
02 000
03 000
04 000
05 000
06 000
07 000
08 000
09 000
0A 000
OB 0ol

3340 AS0200 | 2747657 440203 | 440214
Seq. 2 of 2 | Part Ne. (1}, 2 Nov 73 17 Jun 74

440228
29 Oct 76

© Copyright 1BM Carperation 1973, 1974 , 1976

VALUE /COUNT
00 000
0D 000
OE 000
OF 000

EA(io " ool
I1 000
12 000
13 000
14 000
15 000
16 000
17 000

VALUE /COUNT VALUE/COUNT
18 000 40 000
19 000 41 000
1A 000 42 000
1B 000 43 000
1cC 000 44 000
1D 000 45 000
20 000 46 000
21 000 47 000
22 000 50 000
23 0G0 51 000
24 000 52 000
30 000 53 000

EREP SUMMARIES {DOS)

MSG 40



DOS EREP UNIT CHECK RECORD DESCRIPTION

The information supplied by DOS systems in the EREP
printout is similar to that supplied by 0S. The 30S out-
put varies from the OS only in the content of the failing
Channet/Unit Address. Information supplied by DOS
running on 5/370-125/115 is similar, but the format differs;
see system and attachment manuals for details.

SAMPLE OF DOS ENVIRONMENTAL INFORMATION (May vary with user system)

TASK IDENTITY - ERPRUN

‘l RECORD TYPE - UNIT CHECK
KB =nVIRONMENTAL INFORMATION CPU MODEL 0145 SERIAL 010613
Systern-supplied information is provided at the top of each DOS RELEASE LEVEL 29
EREP page. The information describes the operating El  FAILING CHANNEL/UNIT ADDRESS 01C4 DEVICE TYPE 3340
environment when the failure occurred.
CC DA FL CT
PHYSICAL DRIVE B FAILING CCW 07 QO07CEE8 40 00 0006
The physical drive field describes the Physical Address. 4] NUMBER OF 1/0 RETRIES -~ 00001
See Device ID chart on MSG 32. HYSICAL DRIVE A
: E, VOLUME LABEL - SJTCO1
EQUIPMENT CHECK-DRIVE-TEMPORARY
K] FAILING CHANNEL/UNIT ADDRESS ERROR SYMPTOM CODE ~ 1917
In the DOS output the failing Channel /Unit Address is
the logical address of the drive and not the Physicai H SENSE BYTE DATA FORMAT 1 El LAST SEEK ADDRESS
Address. BYTE O 10 BYTE 1 00 BYTE 2 82 BYTE 3 Q0
/-" -------- UNIT CHECK DESCRIPTION-—-———————-—- RESTART CMWD
EJ NUMBER OF 1/0 RETRIES COMMAND REJ O PERM ERROR 0 RPS PRESENT 1 00000000
This is the number of retries made by the System ERPs INTERVN REQ O 1INV TRK FMT 0 CORRECTABLE 0
before the error was recorded. BUS OUT PAR O END OF CYL O 0
EUIPMNT CK 1 ENV DATA PR O
DATA CHECK O NO REC FND O 0
li VOLUME LABEL OVERRUN 0 FILE PROTCT O DATA MOD SZ O
The identification printed on the Volume Label of the data TRK COND CK O WRT INHIBIT O DATA MOD SZ 1
module in use when the failure was recorded. This informa- SEEK CHECK 0 OP INCOMPLT O DATA MOD SZ O
tion aids to determine whether the error is a hardware BEYTE 8 (0]=] BYTE 9 QA BYTE 10 &0 BYTE 11 ED
failure or a Data Module problem. DRIVE STATUS DRIVE CK/STAT SEQUENCE CNTRL LOAD SW STATUS
CNTRLR CK 0O DM LD SW L O DM SIZE CK 0O DR START SW 1
I: KEYWQRDS INTRFACE CK 0 SECT COM CK 0 MOD LATCH 4 1 DM PRES GSW 1
Indicates type of unit check. < DRIVE CHECK 0 MOT S5 AIR 0O MOD LATCH 2 1 COVER LK SW 1
R/W CHECK 0 BELT 5w L 0 MOD LATCH 1 0O DM UNLD SW O
ON LINE 1l WRT ENABLE 1 CHBECK LATCH 0 bM LOAD sSW 1
FAULT (ERROR} SYMPTOM CODE MOD ATTENTN O DM SIZE 3 0 SEQUENCE CK O BELT SW 1
Using the Fault {Error) Symptom Code, refer to the Fault BUSY 0 MODULE SZ 2 1 BIAS DSB SW 0 CARR HOME o]
Symptom Index starting on FS1 100. [f this field is set to SK/SCTR COM 0 MODULE 52 1 0 ODD TRACK O MT SP AR SW 1
0000 (Sense Bytes 22 and 23), go to FSI1 50 and manually BYTE 16 1E BYTE 17 01 BYTE 18 00 BYTE 19 00
generate the code. ACCESS STATUS CNTRLR CKS MICRO DETCD ER STATUS
TIME-QUT CK C PLO CHECK 0 0 SET R/W 6]
EJ FAILING Cow, CSW, LAST SEEK ADDRESS OVRSHOOT CX 0 NO PLO INPT O 0 o
This defines conditions at the time of the failure. Note that ACC OFF TRK GO SER/DES CK O 0 0
locati ) TRK CROSSNG 1 GAP CNTR CK 0 0 0
three separate page locations are used SERVO LATCH 1 WRT DATA CK O MESSAGE 8 0 0
LIN MOD LAT 1 MONITOER CK (0 MESSAGE 4 0 0
B} stnNSE BYTE FORMAT CONTROL LAT 1 ECC CHECK 0 MESSAGE 2 O 0
This fieid defines the Sense Byte Format used. \WAIT LATCH 0 ECC ZEROS 1 MESSAGE 1 0 0
K sense ByTES
See SENSE 100—104 for a description by format type.
See SENSE 109 for detailed description of error.
If an error becomes permanent, two entries are present in the
history for the error.
3340 AS0250 |2747658 440203 | 440214 | 440227 440228
Seq. 10of 2 {PartNo. (1} | 2Nov72 | 17Jun74 | 14 8ept 76 | 29 Oct 76

© Copyright IBM Corporation 1973, 1974, 1976

-=-=- I1/0 DEVICE EDITING =~~~

DOS EREP UNIT CHECK RECORD DESCRIPTION

M BB CC HH R
00 0000 0000 0000 Q0

BYTE 4 08

PHYSICAL ID

DRIVE
DRIVE
DRIVE
DRIVE
DRIVE
DRIVE
DRIVE
DRIVE

TOQmEonw
QOOHOQCO

BYTE 12
R/W SAFETY

00

MULTI-HD CK
CAE/ENAB CK
WRITE OVRUN
INDEX CHECK
R/W INTR CK
CONTROL CK

TRANSINT CK
WRT CURT CK

CcCoOOoOOCO

BYTE 20 00
INTERFACE CKS

CTL TAG CX
CTL B/O CK
DEV SEL CK
DEV B/I CK
CTL B/I CK
I WRT FAIL
DEV B/0 CK
DEV TAG CK

D0000CO0O0

MSG 42

DAY YEAR HH MM SS

DATE - 194 73 TIME - 08 28 28

CA US CS CT

EF csw 10 0078F0 QE 00 0006
BYTE 5 00 BYTE 6 00  BYTE 7 10

LOW CYLINDER HI CYL/LOG TRK FORMAT/MSG
CYL 128 0 ) O FORMAT 8 0O
CYL 64 0 CYL 512 0O FORMAT 4 O
CYL 32 0 CYL 256 0 FORMAT 2 ]
CYL 16 0 O FORMAT 1 1
CYL 8 0 LOG TRK 8 0O MESSAGE 8 O
CYL 4 0 LCG TRK 4 0 MESSAGE 4 1
CYL 2 0 LOCG TRK 2 0 MESSAGE 2 1
cyL 1 0 LOG TRK 1 O MESSAGE 1 1
BYTE 13 80 BYTE 14 05 BYTE 15 8F
CTL INT B OUT CTL INT B IN CTL INT TAG B
BIT O 1 BIT O 0 1
BIT 1 ¢ BIT 1 ¢ 0
BIT 2 0 BIT 2 0 0
BIT 3 0 BIT 3 0 0
BIT 4 0 BIT 4 o] 1
BIT 5 0 BIT 5 1 1
BIT 6 0 BIT 6 0 1
BIT 7 0 BIT 7 1 1
BYTE 21 00  BYTE 22 19 EYTE 23 17
————— ERROR SYMPTOM CODE==w-=
00000000 00011001 00010111

DOS EREP UNIT CHECK RECORD DESCRIPTION

MSG 42



SYSTEM/3 ERAP TABLE DESCRIPTION

ERROR HISTORY TABLE

The history table provides for 63 entries and is recursive
with no overflow or stop logic provided on recording. The
64th time an entry is made, it overlays the first entry. The
656th entry overlays the second, etc. Therefore, errors are
printed in chronological order, oldest first.

Each entry in the error history table contains:

1. Qand R bytes of the 10 instruction issued at the
time of the error.

2. Error byte W and X of the error condition.

For some devices, more data is recorded in the error
history table than the Q, R, and error bytes W—X. This
additional data is printed out and explained for each device.

Refer to ERAP in the System/3 Diagnostic Users Guide
for additional information.

3340 AS0250 2747658 440203 440214 440227
Side 2 of 2 |Part No. (t} 2 Nov 73 17 Jun74 | 14 Sept 76

440228
29 Oct 76

©Copvnght {BM Corporation 1973, 1974, 1976

SYSTEM/3 ERAP TABLE DESCRIPTION MSG 44

SYSTEM/3 ERAP TABLE DESCRIPTION MSG 44
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3340

nance activity.

VOLTAGE LEVELS

+8.0

Unreliable Region

Down Level ﬂinC_

U

SCOPE PiN LOCATIONS

Four-high card socket or pin
side of MST board shown:

D02 —={ay)= BO2

lveoosoooco
nooooOgLocon

4

D13
Jo?

B13
02

.

Z3occau
agete)

[agvinjule]
CcoGhC

PO2 — MQ02

+

[aks)sieiupuisksRalafola)

[borognoocca

il
i

uoz2 - s02

—ppooogooedtc
[ Tal=F=1ole]ufoula}s}

MST-1 Card

Voltage Card (Contact Tah)

-4 B06, GO6, M06, and 506
Ground D08, JO8, P08, and U0S !

ALD pages showing voltage cis-
tribution:
KV010, 020 (drives)
BV1i00 {controtler)

AV0000 | 2747346 | | 440200 | 440203 | 440209
Seg.20of 2 | PartNo. ( } 25 Jun 73 2 Nav 73 25 Mar 74

440223
14 Mar 75

& Copyrioht 18M Corporation 1973, 1974, 1974



SENSE CONTENTS

Sense Data Summary

Bytes 0-7 and Messages — — — — — — — — — — — SENSE 100

Bytes 8-23 Format1 — — — — — — — — — — — SENSE 101

Bytes 823 Format4 — — — — — — — — — — — SENSE 102

Bytes 8-23 Format5 — — — — — — — — — — — SENSE 103

Bytes 823 Formatg — — — — =~ — ~ — — — = SENSE 104
Sense Data Description — — — — — — — — — — SENSE 105-110

Describes sense bytes, bits,
and messages.

Fault SymptomIndex — — - — — — — — — — — FSI Section

Describes how sense data is condensed
into a Fault Symptom Code to assist in
malfunction isolation.

Control and Device Interface S ummary — — — — OPER 100, 101

Describes how sense and status information
is collected by the various interface operations.

Note: Certain 3340 subsystems have a 3344 drive attached.
If a 3344 drive is attached, go to the SENSE section in
Volume RO7 of the 3344 MLM for 3344 sense informa-
tion, (3344 documentation will be available in May
1976).

3340 AVO001 | 2747347 See EC 440224 | 440227
Seq. 1 of 2 | Part No. {K) History 15 Dec 75 | 14 Sept 76

© Copyright |BM Corparation 1973, 1974, 1875, 1976

SENSE CONTENTS S E NS E 1

SENSE CONTENTS SENSE 1



SENSE DATA SUMMARY (5 pages)

BYTE

\
0
1
2
3
4
5
6
7

See Storage Control MLM for

sense data and/or messages for
Formats 0, 2, and 3. If the storage
control is a System/3-3340 DSA,
refer to the 3340 DSA T-MD manual
for Formats 0 and 2.

MLX

BIT
0 1 2 3 4 5 o

7

Command Intervention Chi Bus Qut Equipment Data - Overrun Trk Condition Seak
Reject Required Parity Check Check Check Check
(Note 2) (Note 2) | fNote 2}
i 1 i 1 ] ]
Permanent Invalid End of u d No Record File Protected Write Operation
Error Trk Format Cylinder nuse Found {rot used with inhibited Inrompiete
(Note 1) System/3 DSA) .
i 1 1 1 | 1 i
- Data Module, Data Module | Data Module
EPS ifature Correctable Unused ggg’g:g:::m Unused Size — 70F Size — 70 Mb Size — 35 Mib
Tese Fixed Head (Note 3} {Note 2)
! 1 t [ {- !
RESTART COMMAND {Providad only when byte 1 bit 7, Operation Incomplete, is active} (System/3 = R Byte)
i 1 ] 1 | ! §
PHYSICAL DRIVE IDENTIFICATION (System/3 = Q Byte}
A | B i C 1 D t E i £ 1 G | H
.,,/ - e ) // -
LOW ORDER LOGICAL CYLINDER ADDRESS
128 I 54 i 32 I 16 ! 8 { id i 2 i !
e
HIGH ORDER LOGICAL CYLINDER ADDRESS and LOGICAL TRACK
512 256 n Log Trk. 8 Log. Trk. 4 { Log. Trk.2 Lag. Trk. 1

XMAT (bits 0-3 hex) MESSAGE CODE (bits 4-7 hex)

' OR

011121_3!4{51

¥CURRENT SEEK

ADDRESS
128;64]32!151814| 241
$RCURRENT SEEK
ADDRESS
§ 5121256} 1 8, 4 21

|f Seek Check active (byie 0, bit 7)

® Current seek address is the fast
argument (address! issued ta the
device. Byte format rernains the
same as at right,

SENSE DATA SUMMARY s ENSE 1 00

MESSAGES, determined by format and message code {byts 7)

Notes:

1. Set by ERPs.

2 Usually indicates a 3340 malfunction if byte 7,
bits 0-3 equal '1’, ‘4", or 5",

3. If the storage control is a System/3—3340 DSA

and a 12 Mb CE data module is installed, both

bits 6 and 7 are zero.

3340
9

Storage Control
MLX CHART

3340

oformats 1,4, 5,6

440227
14 Sept 76

440224
15 Dec 75

AVC001
Seq_? of 2

2747347
Part No {K)

© Cepyright 18M Corporation 1973, 1974, 1975, 1976

See EC

Histary

FORMAT 1 FORMAT 4 FORMAT 5
HA field
No Message data check Not used
Transmilt target Count tield Not used
error data check
Microprogram Key field
detected error data check Not used
(defined by byte 18)
Data field Data field
Transmit TSF Errer uncorrgctable correctable
tata check data check
S,yn,c Qut HA field no Not used
tirming arror sync byie found
%
x .
I SLi;ItE:sQ:::TGd drive Count field no Not used
P -
< initial selection syne byte found
Y
R~ .
0 Transmit Cylinder Key field no Not used
e Address Error (SWFE) sync byte found
fw
E
P . .
m Transmit head Data field no N
Hank ot used
[l error sync byte found
-
1
O Transmit
Q differance Not used Not used
LLI error
1T
% Drive status not as
A expected during Not used Not used
YT Read IPL
=
Seek verification
check on physical Not used Not used
address
Seek incompiete
ar Not usad Not used
Sector Non-Compare
No interrupt
from crive Not used Not used
Defect skipping Not used Not used
re-arientation check
DM Incornpatibility/ Not used N d
invalid DM Size otuse
Not used Not used Not used
FORMAT 5

SENSE DATA SUMMARY S E NS E 1 00



S8ENSE DATA SUMMARY (continued)

0

BIT

1 2 3

4 5 6

7

5 7

SENSE DATA SUMMARY
FORMAT 1 (CONTINUED)

SENSE 101

¥ [ndicates an error condition detected.
. %%k Indicates bits normally on with no error condition. Ready lamp on and DM sequence at State 6.

3340 | AVD100
Seq. 1 of 1

2747348
Part No. (K}

440228
29 Oct 76

See EC
History

440223
14 Mar 75

440227
14 Sept 76

© Copyright 1BM Corporation 1973, 1974, 1975, 1976

Drive Controlier Device Drive Read/Write On Linedk ¥ Cata Module Busy Seek Compiete/ 1 Writ Index ;
. Status Check ¥ g‘;:;?;e Check % Check % Attention Search Sector OR Sen?ee Mot | Active Track
1 - [] 1 1 1 1 i 1 1 MW.m Errov
Date Module Sector & Air! ; It Switch Write Data Module Data Module Data Modute e T o —— s, determined
Checks, 9 Loaded Switch Compare Motor at Speed E:tch:g.f. Enable Size '3’ Bit Size 2" Bit Size 1" Bit ?. 'B 18, bits 4-7
E Status Latched 3%  Checkok | Latohed . ) | Fixed Head [ TToMs | ~35Mb If Set R/W is active (byte 19, bit 0) by Sense Byte 18, bits
DM R Da; Module N y o
; : Data Module Data Modute Data Module Check Data Module Bias Disable
1 c""m 1 o Size Check 3% Latch 4% ¥ Latch 2k % Latch 1 Latch Sequence*Check Switch Odd Track Unused
; Latched
1 1 1 1 1 1 I =
i Airf )
R Losd Sw Drive Start Data Module Cover Locked Data Module Data Module Beit Carriage X .
Status 1 1 Switchie ¥ P*njeiem Switch Switchait ¢ Unipaded Switch ;p;ded Switch Switch ¥ ¥ Home ! gn:t::dr gimch* % % No Tag Valid on R/W Op @
3 | 1 1 t i 4
i ™~
] R/W Multiple Capable/ Write Index R/W Interlock Control Transition i Write -.-,'r
3 12 Head Select Enable Overrunii Check 2t Check 5¢ Check 3 Check % Current in No Normal or Cheek End on
 Safety Check ik Check % Check % o et R/W Op or on ECC Op
i L s ! 1 1 i L 1,2 3 4,5, 86,7, ~
CONTROL INTERFACE BUS OUT EXPECTED DRIVE STATUS/DATA *¥*PREVIOUS SEEK ADDRESS g
13 {For Massage Code C) {For Message Codes 1,3.5,6.7.8.89) — No response from controlier @
1 ~,2,8,7,8, ; i on Control Op
, {For Message Code 2, See il 3 i ! H ORJ-128.. 84 | L_%ﬁ' oo Cv.i - ol - E
R*REPREVIOUS SEEK ADDRESS =
14 CONTHQL INTERFACE BUS IN Hih . i ) () Time-out waiting for Index or
{At the time sn error was detacted} igh Logical Cylinder Address Logical Track Address G Active Track
1 1 i ] L 1 1 1. 512 | 256 | p 8 4, 4 4 2 11 [0
15 CONTROL INTERFACE TAG BUS W g
(At the time an arror was detected) o ) o ECC Hardware Check ()
{ T . i ! q . If Seek Check is active (byte 0, bit 7} rm
| , | . X RPrayi K i a
Access Access Time Oversh Szrvo Track Servo Linear Moce Contret Wait ravious see laddress 's_the i :
Status 16 B o C;::sk o*ol 8:]2;:3*(:!( Crossing Rk Latch s Latchi % Latch it Lateh addrless at :;vh!?h tha ?ﬂrlvle 8 :n:relzltg:; or no controllers 0
] 1 [ 1 ] 1 1 | ?NES ocated prior to the last
. ' i issued seek argument {(bytes O
Contraller 17 [ Wal Na PLO SERDES Gap Counter Write Data Monitor ECT ECC Zeraos 5and 6). .
Checks Check % input'sk Check 3 Check ¥ Check % Check i Check %t Detected de ik Preselection Check/Short
| | i Bus Time Expired
f Micro
Detected 18 Head Switch Timer Expired
Ercors . . . check
Status 19 Set A/ on tow Gain Fixed Head o 1 2 Busy missing after
1 | y . Error 4 Feature { L X 3 " 4 N 5 N ] L 7 Seek Start is issued
3
Interface 20 Control Interface  Control interface  Drive gevilcep _ gontzre::lnrterface | Write Device o Device PRESENT ADDRESS (Read from disk)
Chacis E:gecsk‘“*Pa”W EE:COI(U;PGHW g‘:::g;‘i“ C::c:*anw Cﬁ:;;: *antv Fail % g:;g‘; arity E:%::;W Low Logical Cylinder Address Incorrect drive selected
1 i 1 ¥ 1 ] 0 R 128 i | 64 1 324; 16 4 8 4 i 1 1
21 PRESENT ADDRESS {Rsad from disk)
1 1 i i N . R High Logical Cylinder Address Logical Track Address Unused
g 512 , 256 , 1 8 | 4 y 2 1
22 FAULT SYMPTOM CODE e _
4 1 i 1 : 1 1 If Seak Check activa {byts 0, bit 7) Attention Check
23 FAULT SYMPTOM CODE
i 1 1 i [} i : I Bytes 13, 14, and 15 will be

valid for microprogram error
messages identified by Q

SENSE 101

BENSE DATA SUMMARY
FORMAT 1 (CONTINUED)






SENSE DATA SUMMARY (continued)

Count 1 0

O 1 2

CYLINDER ADDRESS

1 1

CYLINDER ADDRESS
1 1

HEAD ADDRESS

1D ! 1 1

11 HEAD ADDRESS
[ ] [ 1

12 RECORD NUMBER
| i 1

13 SECTOR NUMBER
] i 1

14
1 1 |

i5
1 1 L

16
1 d 1

17
1 1 1

18
1 1 1

19
1 1 1

20
1 1 1

21
I 1 1

22 FAULT SYMPTOM CODE  (Always '49")
1 1 1

23 FAULT SYMPTOM CODE  {Always 4X’)
1 i ]

3340 AV0102 | 2747349 440200 | 440203 | 440227
Seq. 10f 2 | part No. (K} 25Jun72 | 2Nov 73 | 14 Sept 76

© Copyriaht IBM Corooration

1973 . 1976

Last Count Field
successfully read.
(Previous Count Field
read with error 4941
or 4945},

494X

SENSE DATA SUMMARY
FORMAT 4 (CONTINUED)

SENSE DATA SUMMARY
FORMAT 4 (CONTINUED)

SENSE 102

SENSE 102



SENSE DATA SUMMARY (continued)

3340

FORMAT 5

iD

Count 1 0

1 2

CYLINDER ADDRESS
1 1 i

CYLINDER ADDRESS
| | i

HEAD ADDRESS

11

L] ] t

HEAD ADDRESS

12

RECORD NUMBER
| 1 1

13

SECTOR NUMBER
1 i !

14

15

RESTART DISPFLACEMENT
| 1 i

16

RESTART DISPLACEMENT
! [ 1

17

RESTART DISPLACEMENT
1 L 1

18

ERROR DISPLACEMENT
1 ! L

19

ERROR DISPLACEMENT
I | 1

20

ERROR PATTERN
| . 1 !

21

ERROR PATTERN
| | I

22

ERROR PATTERN
L ' 1

7
A W

AV0102 | 2747349
Seq. 20f 2 | part No, {K)

440200 440203 | 440227
25 Jun 73 2Nov 73 | 14 Sept 76

© Copyright 1BM Corporation

1973, 1976

} Always '00".

SENSE DATA SUMMARY
FORMAT 5§ (CONTINUED)

SENSE DATA SUMMARY
FORMATY 6 (CONTINUEL

SENSE 103

SENSE 103



SENSE DATA SUMMARY (continued)

3340

BIT
1 2 3 4

NUMBER OF BYTES READ OR SEARCHED (Key and Data Fields Only)
1 1 1 1 I

NUMBER OF BYTES READ OR SEARCHED (Key and Data Fields Only}
1 I : 1 1 |

10

NUMBER OF BYTES READ OR SEARCHED {Key and Data Fislds Only}
] i i L ~L

11

NUMBER OF BYTES READ OR SEARCHED (Key and Data Fields Only}

1 I 1 i {

12

13

14

15

1 1 X 1 1

16

NUMBER OF SEEK COMMANDS PROCESSED ['7F' maximum)
1 i i 1 1

17

NUMBER OF SEEK COMMANDS PROCESSED ('FF* maximum)
| H 1 {

1 8 Channel select
for bytes 20-23

19

20

CHANNEL A if byte 18 bit 0 is 0

COMMAND OVERRUNS o\ A NNEL C if byte 18 bit O is 1
L

21

CHANNEL A ifbyte 18 kit 0is 0

DATA OVERRUNS CHANNEL C if byte 18 bit 0 is 1
L 1

22

L 1 .
COMMAND OVE CHANNEL B if byte 18 bit 0 is 0
AND OVERRUNS CHANNEL D if byte 18 bit O is 1

23

CHANNEL Bif byte 18 bit 0 is 0

DATA OVERRUNS CHANNEL D if byte 18 bit 0 is 1
(] N

AV0104 | 2747350
Seq. 10f2 | part No. (1)

See EC 440224 440227
History 15 Dec 75 | 14 Sept 76

© Copyright 1BM Corparation 1973, 1974, 1975, 1976

SENSE DATA SUMMARY
FORMAT & {CONTINUEDI

Not device-dependent information.
See Storage Control maintenance
documentation,.

3340

Storage Control
MLX CHART

If storage control is a Svstem/3—DSA,
this area is not used.

SENSE DATA SUMMARY
FORMAT 6 (CONTINUED}

SENSE 104

SENSE 104



SENSE DATA DESCRIPTION

Sense Byte 0

Sense Bytes 0 through 2 are generated when a Unit Check
is presented. These bytes describe the error condition and
identify specific action to effect

subsystem error recovery.

BIT 0—COMMAND REJECT

Sense Byte 7 identifies the error condition in more specific
terms. Any one of the following conditions cause this bit to
be generated:

a. Invalid command code or a command associated with
an uninstalled feature has been issued.

b. Invalid command sequence.

c. Invalid or incomplete argument has been transferred
by a control command,

d. Track formatted without a home address.

e. Write portion of the file mask is violated.

f. A Write command was issued to a drive that had a
data module in ptace with its Write Enable latch re-
moved. Byte 1, bit 6 {Write Inhibited} is also set.

BIT i—INTERVENTION REQUIRED
This bit indicates that the addressed device is:
a. Not physically attached to the system.

h. Not online.

c. A Diagnostic Write or Load CCW is issued while an
inline microdiagnostic is resident in the control storage.

d. 70F data module loaded on a basic 3340.

BIT 2—CHANNEL BUS QUT PARITY

The storage control has detected bad parity in data trans-
ferred from the channel. A parity error detected during
command transfer is a Bus Qut check and not a Comsmand
Reject.

BIT 3—EQUIPMENT CHECK

An unusual hardware condition originated in the channel,
storage contrel, controdler, or drive. (The conditions of
this bit are defined in Sense Bytes 7 through 23},

BIT 4-DATA CHECK

a. A correctable data error bas been detected in informa-
tion received from the drive. {Byte 2, bit 1 on, corrac-

tion information is provided in Sense Bytes 15 thru 21).

b. An uncorrectable datz error has been detected in
informaticn received from the drive. {Condition
further defined in Sense Byte 7.}

BIT 5—OVERRUN

a. A channel response to a data transfer request was not
received in time by the storage control.

b. A command from the channel was received too late
to be properly executed.

Detection of an overrun causes an immediate stop of data
transfer. When writing, the remaining portion of the record
area is padded out with zeros.

BIT 6—TRACK CONDITION CHECK

This bit is set whenever:

a. Any single track command other than Search HA, Read
HA, or Read RO is executed on a defective track.

b. Any multitrack command or overflow operation other
than Search HA, Read HA, or Read RO switches to a

defective track,

c. Any multitrack command, including Search HA, Read
HA, or Read RO, ar Overflow Record opetation that
attempts to switch from an alternate or defective
track is known by the storage control to be
alternate or defective. The storage control knows if a
track is an alternate or defective only if some single
track Read or Search operation has been executed on
the track in the current CCW chain, and no control
command other than No-Op has been executed since
the single track Read or Search command.

BIT 7-SEEK CHECK

The drive has been unable to successfully complete a Seek
operation due to an equipment failure that prevented the
access mechanism from positioning correctly. This
condition is detected by the drive that presents a Seek
Incomplete indication or by the storage control when it
detects an incorrect physical address when reading Home
Address ar Count areas.
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This bit is also posted when Capable/Enable Check (Format

1, Byte 12, bit 1) is on indicating the access mechanism is not
track-following properly.

Sense Byte 1
BIT 0—PERMANENT ERROR

Set by ERPs when the specified number of retry actions is
exhausted.

BIT 1—INVALID TRACK FORMAT

An attempt was made to write data exceeding track capacity,

This bit is also posted during a Read or Search operation when the

index point is detected in either the gap after a count or key
field. This indicates a programming error or an expected
programming condition has been detected.

BIT 2—END OF CYLINDER

Onea of the followirg conditions has occurred:

a. A muititrack Read or Search aperation has attempted
to continue beyond the addressabie cylinder boundary.

b. An overflow operation has atternpted to continue
beyond the addressable cylinder boundary. Operation
Incomplete {Byte 1, bit 7) is alsa included.

End of Cylinder indicates a programming error or an
expected programming condition has been detected.

System/3-DSA:

Can only occur if adapter encounters the end of the last
cylinder on the data module during a multitrack operation.
This occurs on an attempted head switch from cylinder 209
head 7 to cylinder 209 head 8.

BIT 3—UNUSED
BIT 4—NO RECORD FOUND

One of the following has occurred:

a. Theindex point at the beginning of the selected logical
track has heen detected twice in the same command
chain without an intervening Read operaticon in the
home address area or in a data area.

b. The index point at the beginning of the sefected logical
track has been detected twice in the same command
chain without an intervening Write, Sense, or Control
command,

The storage control always verifies that the access mechanism
is positioned properly before posting this bit. This bit indi-
cates a programming error or an expected programming
condition has oceurred.

See OPER 234 for detailed description if no record found.

sense pata pescrirmiot SENSE 1056

BIT 5—FILEPROTECTED

Note: If the storage control is a System/3—DSA,
message does not apply.

One of the following has occurred:

a. A Seek command has violated the File Mask.
Includes seek to a CE track when mask bit 5=0Q.

b. A multitrack Read or Search operation has violated
the File Mask.

c. An overflow operation has violated the Seek portion
of the File Mask. Operation Incomplete (Byie 1,
bit 7) is also set,

Fite Protected indicates a programming errar or expected
programming condition has been detected.

BIT 6—-WRITE INHIBITED

A Write cornmand was received for a drive that had a data
module installed with its Read Only Interlock set on in
the data module. Command Reject is also set.

BIT 7—-OPERATICN INCOMPLETE

Note: If storage control is a System/3—DSA, anly
item d applies.

One of the foliowing has occurred during the processing
of an Overflow Record operation:

a. Overflow to a file-protected boundary. File Protected
{Byte 1, bit B} is aiso set.

b. Overflow past the cylinder boundary. End of Cylinder
{Byte 0, bit 2} is also set.

c. A correctable Data Check was detected in the data
field other than the last segment. Data Check {Byte 0,
bit 4} and Correctable (Byte 2, bit 1} are also set.

d. A defective or alternate track condition is detected
after initiation of data transfer. Track Condition Check
{Byte 0, bit 8) is also set.

Sense Byte 3 provides the Restart Command.
Sense Byts 2
BIT O—RPS FEATURE PRESENT

The Rotation Position Sensing (RPS) feature is installed in
the selected drive.
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SENSE DATA DESCRIPTION (Continued)

BIT 1-CORRECTABLE

Indicates the data field Data Check posted in byte 0, bit 4
is correctable. Sense Bytes 15 thru 22 identify the error
pattern, error pattern displacement and restart displacement.

BIT 2—-NOT USED

BIT 3—ENVIRONMENTAL DATA PRESENT

Indicates Sense bytes 8 through 23 have usage counter sta-
tistics under Format 6. Usage statistics include the number
of bytes read/searched, number of overruns by channel,
and number of access motion seeks.

BIT 4—NOT USED

BIT 5-DATA MODULE SIZE

This bit indicates that the fixed-head data modute is instalied
(Model 70F).

BIT 6 AND 7—DATA MODULE SiZE

These two bits define the capacity of the selected data
moduie. Bit 7 on equals 35 megabytes. Bit 6 on equals
70 megabytes.

Note: If the storage control is a System/3—DSA and the
12 Mb CE data module is instalied, both bits 6 and 7
are zero.

Sense Byte 3

BITS 0 THRU 7-RESTART COMMAND

This byte is provided when Operation Incomplete {Byte 1,
bit 7) is set. This byte identifies the operation in progress
when the interrupt occurred. The system recovery program
uses this command, along with CSW information, to con-
struct a new CCW. The new CCW is issued to the storage
control, after correcting the unusual conditions, to continue
the operation following the point of interruption.

When Operation |ncomplete is set, the Restart command is
set 10 ‘06’ to indicate a Read operation was in progress, or
‘05" to indicate a Write operation. Sense Byte 3 is zero when
Operation Incormplete is not set,

Sense Byte 4

PHYSICAL DRIVE IDENTIFICATION

This byte identifies the physical drive that was selected
when Unit Check was generated. The format of byte 4 is
as follows:

Bit Number Physical Address
Bit 0 Drive A
Bit 1 Grive B
Bit 2 Drive C
Bit 3 Grive D
Bit 4 Drive E
Bito Drive F
Bit 6 Drive G
Bit7 Drive H

Sense Byte b

BITS O THRU 7—-LOW [ .OGICAL CYLINDER

This byte identifies the low order eight bits of the cylinder
address of the most current seek argument.

Sense Byte 6
BIT O—NOT USED

BIT 1-LOGICAL CYLINDER HiIGH
High-order bit {512) of cylinder address in sense byte 5.

BIT 2-LOGICAL CYLINDER HIGH
High-order bit {256} of cylinder address in sense byte §.

BIT 3—NOT USED

BiTS 4 THRU 7—LOGICAL TRACK

ldentifies logical track of last seek {excluding retry seeks),
Head address is updated during multitrack and overflow
operations. (See OPER 12))

If an alternate track condition is detected and Operation
incomplete is posted during an overflow operation, Byte 6
is set to the head address of the defective track plus 1. This
information is used by the ERPs to construct the seek argu-
ment to continue the operation.
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Sense Byte 7

BITS 0 THRU 3—FORMAT

Bits 0 thru 3 of Sense Byte 7 identifies the specific format
of the remaining Sense Byte {8—23). See Storage Control
MLM for sense data for Formats 0, 2, and 3.

if the storage control is a System/3—DSA, refer to the
3340 DSA T-MD manual for sense data for Formats Q
and 2.

BITS 4 THRU 7—MESSAGE CODE

Bits 4 thru 7 of Sense Byte 7 provide an encoded message
which describes the specific nature of the error condition.

FORMAT 1-DRIVE EQUIPMENT CHECKS

This format is generated under the following conditions:

a. Detection of drive, Device Interface, or controller
equipment checks. Byte 0, bit 2 {Equipment Check)}
is set,

b. No online indication in file status (Byte 8, bit 4). Byte
0, bit 1 {Intervention Required) is set,

c. Detection of seek errors. Byte 0, bit 7 {Seek Check)
is set,

Sense Byte 8—Drive Status

8IT 0—CONTROLLER CHECK

Cne of the following errors has occurred:

a. No PLO Input. {See Format 1, Byte 17, bit 1}. Three
successive PLO puises were missing.

. Bus Qut Parity Check

Device Bus In Parity Check

. Shift Register error

Write Data Check

ECC Hardware Check

Tag Bus Parity Check

. Check 1 of 8 {Drive Select Check)

Gap Counter Check

PLO Check (See Format 1, Byte 17, bit 0.

. Monitor Check (See Format 1, Byte 17, bit 5),

AT Te s~e a0 o

BIT 1-DEVICE INTERFACE CHECK

A Device Tag Bus or Device Bus Qut parity error has been
detected. Details can be determined using the Sense Inter-
face Tag.

SENSE DATA DESCRIPTION (Continued)

SENSE 106

BIT 2-DRIVE CHECK

One or more of the following check conditions has occurred
in the drive: -

a. Data module sequence error.
b. Access error.
<. Sector non-compare check {RPS only).

The conditions causing Drive Check are reset by Check Re-
set and CE Reset,

BIT 3—-READ/WRITE CHECK

Read/Write Safety circuits have detected a condition that
could endanger data integrity. These conditions are:

Multiple heads selected

Write current while reading

No write current while writing

No transitions while writing data

Overrun while writing

Set Read/Write while not read/write capable {(Not
track following)

Write Gate on while Write Enable is off
Write Gate on while Active Track is off

Read Gate and Write Gate on together

Write Gate and Unsquelch on together
Address Mark Control on without Read Gate
Read/Write Interlock not present

Index Check.

tow Gain controls incorrect while reading (FHFE only).

BIT 4-0ONLINE

The drive switch is on, a data module is in the drive in Ready
State 6, and the initial Rezero was successful. Online is
active until the data module {eaves Ready State 6.

BIT 5—DATA MODULE ATTENTICON

If Byte 13 bit0=0:

A Data Module has been brought to the ready condition
following a Sequence Start signal, the drive Start/Stop
switch being turned on, or an actuation of the Attention
pushbutton. The Read/Write heads are positioned over
track O with the Diff Counter, HAR, and CAR {when
present} reset when this signal is present.

If Byte 19 bit0=1:
The drive in Read/Write Mode has sensed that Write Cur-
rent is present at the Read/Write Head.
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SENSE DATA DESCRIPTION (Continued)

BIT 6—BUSY

If Byte 19 bit 0 = O:
The drive is performing a Rezero, Seek, or Search Sector
operation. Busy is turned off by Seek Complete Sector
Complete. For a Search Sector operation, Busy is present
again after Sector Compare has dropped if no Attention
Reset is given. Bit & in combination with bit 7 indicates
the following:

Bits 6 and 7 off — Seek or Search Sector is not active.

Bit 6 off and bit 7 on — Seek or Sector Compare

Complete generates an interrupt.

Bit 6 on and bit 7 off — Busy — Seek in progress.

Bits 6 and 7 on — Busy — Search Sector in progress.
If Byte 19, bit 0= 1:
The drive in Read/Write Mode has detected an Index Mark.

BIT 7-SEEK COMPLETE/SEARCH SECTOR

If Byte 19, bit 0= Q:

A Seek or Rezero operation initiated by the controlling
system has been completed or a Search Sector operation is
in progress, It is a result of one of the following conditions.
For information on bit 7 in combination with bit 6, see

bit 6 — Busy.

SEEK COMPLETE: This is the normal end of a Seek or Re-
zero operation initiated by the controlling system; the speci-

fied track has been reached and Drive Check is off.

SEEK INCOMPLETE: This is the abnormal end of a Seek

or Rezero operation and is indicated by Drive Check (Byte 8,

bit 2} appearing with Seek/Sector Complete. The access
mechanism is in an undefined state.

If Byte 19, bit 0= 1:

The drive in Read/Write Mode has sensed that Active Track
is present. Active Track is present if Head Address Register
Bit 7 is off during the even half track or that Head Address
Register bit 7 is on during the odd half track.

Sense Byte 9—Checks/Status

BIT 0—-DATA MODULE LOADED SWITCH LATCHED

Indicates that the switch has failed while the drive was in
ready state.

BIT T-SECTOR COMPARE CHECK

This check is used only when RPS is instatled. It indicates
that two index marks have been detected without an inter-
venting Sector Compare while performing a Search Sector
operation.

BIT 2—AIR/MOTOR-AT-SPEED SWITCH LATCHED

Indicaies that the switch has failed while the drive was in a
Ready state.

BIT 3—-BELT SWITCH LATCHED

Indicates that the switch has failed while the drive was in a
Ready state.

BIT 4—WRITE ENABLE

Indicates that the Read Only Lock on the data module is in
the condition to allow writing.

BIT 5—DATA MODULE SIZE 3 BIT
Indicates that fixed-head DM is installed {Model 70F).

BITS 6 AND 7-DATA MODULE SIZE 2 AND 1 BITS

These two bits define the capacity of the selected data module.

Bit 6 on indicates a 70 megabyte data module. Bit 7 on indi-
cates a 35 megabyte data module,

Sense Byte 10—DM Sequence Control

BIT 0-DATA MODULE SIZE CHECK

Indicates that a parity error has oceurred in the data module
size bit code. This bit is generated if 3 DM connector or a
DM size jurnper failure cccurs.

BITS 1 THRU 3 —DATA MODULE SEQUENCE LATCHES
1,2, AND 4

The condition of these laiches indicates the state of the data
modcule sequencer.

BIT 4—CHECK LATCH

Indicates that more than 10 seconds has elapsed between DM
Seguencer Control States during loading or unloading se-
quences.

BIT 5—-DATA MODULE SEQUENCE CHECK LATCH

An error condition of this bit (on/off) along with bits 1-3
indicates the load/unioad state of the data module.

BIT 6—-BtAS DISABLE SWITCH

Voice Coil Motor bobbin bias is missing during a data module
load/unload operation.
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8IT 7-0DD TRACK

If on, the current physical cylinder address is odd. |f off,
the current physical cylinder address is even. This bit also
represents the low order bit of the cylinder address.

Sense Byte 11—t oaded Switch Status

BITSO THRU 7—SWITCH STATUS

Indicates the state of the interlock switches for all states of
the data module sequencer. The condition of each switch is
latch stored for read out wheriever an interiock fails when
the drive is Ready or whenever a Data Module Sequence
Check occurs during data module load/unload sequencing.
Refer to SENSE 101 for the names of the switches.

Sense Byte 12—Read/Write Safety

BIT O—MULTIPLE HEAD SELECT CHECK

More than one head has been selected in the selected drive.
BIT 1—-CAPABRLE/ENABLE CHECK

One of the following conditions has occurred:

a. Set Read/Write was present while the drive was not
read/write capable (track following).

b. Writing was attempted on a data module which was
in the Read Only condition.

c. Writing was attempted on a data module while Active
Track was not present.

BIT 2-WRITE OVERRUN

Writing through an index mark has been attempted. [t is
permissible to write into or out of an index mark, but not
hoth.

BIT 3—INDEX CHECK

An invalid index mark was detected while Set Read/Write
was present.

BIT 4—R/W INTERLOCK CHECK

Indicates that read/write cards or cables may be loose or
missing.

BIT 5—CONTROL CHECK

One of the following conditions has occurred:

a. The Write Gate signal has been present with the Un-
squelch or Read Gate signals.

b, Address Mark Control has been present without Read
Gate.

SENSE DATA DESCRIPTION (Continued)
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BIT 6—TRANSITION CHECK

One of the following conditions has occurred:
a. Write transitions were not detected 4 micraseconds
{nominally} after Write Gate was turned on.
b. Write transitions were not present when Write Gate

was turned off.

¢. Write transitions were detected while reading.

BIT 7-WRITE CURRENT CHECK

One of the following conditions has occurred:

a. No Write Current was detected during a Write opera-
tion.

b. Write Current was detected while not writing.

Sense Byte 13—Control interface Tag Bus

This byte identifies the contents of CTL Bus Out at the
time the error is detected for message code C and for mes-.
sage code 2 when byte 18 equals 1, 3, 5, or 6. It also iden-
tifies the expected drive status/data for message codes 1,
3.5,6,7,8 and 9. if Seek Check {Byte 0, bit 7) and mes-
sage codes A or B oceur, this byte contains the seek argu-
ment ({low order logical cylinder) issued prior to the current
argument (Byte 5).

Sense Byte 14—Control Interface Bus In

This byte identifies the contents of CTL Bus In at the

time the error is detected. if Seek Check {Byte 0, bit 7}
and message A or B occur, this byte contains the seek argu-
ment (high order/logical cylinder/logical track) issued

prior to the current argument (Byte 6).

Sense Byte 15—Cantrol Interface Tag Bus

tdentifies the contents of the CTL Tag Bus at the time the
error is detected.

Sense Byte 16—Access Status

BiT O—ACCESS TIMEOUT CHECK

An access operation {Seek or Rezero) was not completed
within 250 milliseconds and has therefore been terminated,
or Seek Start was issued to the drive while the servo was
not track following.
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SENSE DATA DESCRIPTION (Continued)

BIT 1-OVERSHOOT

During a Seek or Rezero operation, one of the following
events caused a Drive Check:

a. Three track crossings have been detected after the Dif-
ference Counter decremented to zero.

h. Three track crossings have been detected after the
Access Control advanced to Linear Mode.

c. A Seek operation moved the carriage into the rezero
pattern area.

d. A Seek operation moved the carriage into the Home
photo cell area.

BIT 2—SERVO OFF-TRACK CHECK
The Servo has moved off-track during a Read or Write
operation. A Rezero operation is required to reset this bit.

BIT 3—TRACK CROSSING

The access mechanism has crossed a track. This bit is used
by the microdiagnostics to count track crossings during
Seek or Rezero operations.

BITS 4 THRU 7—ACCESS CONTROL

These bits indicate the current state of the access control.
Depending on which latch is on, the Access Control may
be in any one of nine states. Refer to OPER 117 fora
more detailed explanation of these bits.

Sense Byte 17—Controller Checks

BIT 0—PLO CHECK

One of the following errors has occurred:

a. Two successive PLO pulses were out of phase with
the VFO Oscillator on a Write operation.
b. Three successive PLO pulses were missing on a Write
operation.
¢. A phase error was detected in the PLO.
BIT 1—NO PLO INPUT

. Three successive PLO pulses were missing on a Write opera-
tion. This also causes a PLO check,

BIT 2—-SERDES CHECK

SERDES Shift Register Parity did not match its predicted
parity.

BIT 3—GAP COUNTER CHECK

Incorrect parity was detected in the Gap Counter.

BIT 4-WRITE DATA CHECK

A parity error was detected at the output of the SERDES
Shift Register,

BIT 5—MONITOR CHECK

An error has occurred in the Bit Ring and associated hard-
ware for a period of three servo pulses.

BIT 6—ECC CHECK

One of the following errors occurred:

a. An odd number of ECC Shift Register bits at B time,
b. Missing C pulse to the Shift Register.
¢. Missing B pulse to the Shift Register.

BiT 7—ECC ZEROS DETECTED

Used to validate the control function during the ECC Control

operation.

Sense Byte 18—Microprogram Detected Errors
BITS 0 THRU 3—NOT USED

BITS4 THRU 7

Contain the error condition in hex code. The error conditions

are as follows:

HEX 1 — Tag Valid missing on Read/Write operation.

Indicates Tag Valid was not received frem the controler

in response to the issuance of a Read/Write operation.
Bytes 13-15 are valid.

HEX 2 — No Norma! or Check End on R/W ECC

Operation. Indicates that neither Normal End nor Check
£nd was received from the controiler at the end of a Read,

Write, or ECC operation. Bytes 13-15 are zero.

HEX 3 — No Response from Controlier on Contro! Opera-
tion, Indicates that neither Tag Valid, Normal End, nor

Check End was received from the controller in response
to the issuance of an operation other than a Read/Write
operation. Bytes 13-15 are valid.

HEX 4 — Time Out Waiting for Index or Active Track

{40 ms time-out), Indicates that Index was not received
from the controller, that it failed to drop, or that Active

Track failed to occur. Bytes 13-15 are zero.

" HEX § — ECC Hardware Check. Indicates one of the
following:

a. E'nding status was presented by no ECC Zeros de-
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b. Both ECC pattern bytes are equal to zero.
¢. Bus In bit 4 under Check End was on without Bus
In bit 3 to indicate an ECC Data Check.

Bytes 13—15 are valid.

HEX 6 — Multiple or no controllers selected. Indicates

that a controller or drive selection command was issued

and it was found that more than one controller was selected,
or no controllers were selected. Bytes 13-15 are valid.

HEX 7 — Preselection Check or Short Busy timer expired.
Indicates one of the following lines was active prior to
selection:
a. Selected Alert 1 (Error Alert)
b. Select Active
Index Alert
. SyncIn
Normal End
Check End
g. Tag Valid

e a0

Bytes 13--15 are zero,
Shor Busy timer expired.

On machines with string switch feature, a busy response
{index alert) was received for successive select tags for
maore than 1 millisecond.

HEX 8 — Head Switch Timer Expired Check. Indicates
that an unexpected Chec¢k End was detected during a
Read G1 Head Switch operation before Home Address
data transfer was initiated. Bytes 13-15 are zero.

HEX @ — Busy Missing After Seek Start is issued. Indi-
cates that the drive failed to go Busy when Seek Start
was issued for a non-zero cylinder difference seek. Bytes
13-15 are zero,

HEX A — Incorrect Drive Selected. Indicates that the
physical address returned after the drive selection was
incorrect. Bytes 13-15 are zero.

HEX B THRU E ~ Not used.

HEX F — Attention Check, An Attention failed to reset
following an Attention Reset operation. Bytes 13-15
are zero.

Sense Byte 19—Status

B!IT 0—SET READ/WRITE

Indicates that storage control has issued a Set Read/Write
{Tag 'BS’).

BIT 5—LOW GAIN ERROR
indicates the low gain controls aren’t correct while reading.

BIT 6—NOT USED

BIT 7—FIXED HEAD

indicates that fixed-head feature is installed on this machine. -

Sense Byte 20-Interface Checks

BIT O—CONTROL INTERFACE TAG BUS PARITY
CHECK

A parity error was detected on the Control Interface Tag
Bus while Tag Gate was active.

BIT 1—CONTROL INTERFACE BUS OUT PARITY
CHECK ’

A parity error was detected on the Control Interface Bus
Out while Tag Gate was active.

BIT 2—DRIVE SELECTION CHECK

Indicates that more than one drive has been selected.

BT 3—DEVICE BUS IN PARITY CHECK

A parity error was detected on Device Bus In.

BIT 4—-CONTROL INTERFACE BUS IN PARITY
CHECK

The controller detected bad parity on the control Inter-
face Bus In.

BIT 5—1 WRITE FAIL

The controller failed to detect | Write Sense from the de-
vice within approximately 9 microseconds after the rise
of Write Gate.

BIT 6—DEVICE BUS QUT PARITY CHECK

A parity error has been detected on the Device Bus Out.

BIT 7—-DEVICE TAG BUS PARITY CHECK

A parity error has been detected on the Device Tag Bus.

Sense Byte 21—Used Onily on Seek Check

if Seek Check (Byte 0, bit 7) and Message A {Seek Veri-
fication on Physical Address) occur, this byte contains
the high-order logical cylinder/logical track of the track

tected. BITS 1 THRU 4—NOT USED selected.
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SENSE DATA DESCRIPTION (Continued)

Bytes 22 and 23— Fault Symptom Code

These bytes contain a hex code that provides entry to the
Fault Symptom Index (FSI}. The FSI lists possible failures
and references MAPs. The symptom code is a number gene-
rated from sense data by the storage control. The storage
control places the code in Sense bytes 22 and 23 in sense
data Formats 1 and 4. F5I1 50 shows how a Fault Symptom
Code is generated by analyzing sense information.

FORMAT 1--MESSAGES
Message 0—Not Used

Message 1 —Transmit Target Error

Generated after a Read Back check of the drive Target regis-
ter detects that the Target register was improperly loaded on
a Set Sector operation. Applies only if the RPS feature is in-
stalled.

Message 2—Microprogram Detected Errors

Generated by the microprogram as defined in Sense Byte 18.

Message 3—Transmit TSF Error {FHFE only)

Generated after a read back check of Sense Status 0 detects
that _the Detection bit and the Difference Count 256 were
improperly loaded on a Set TSF command,

Message 4—Sync Out Timing Error

Generated when the controlier posts data overrun {(bit 1 on
Bus In when Check End is posted during a read operation).
Message 5—Unexpected Drive Status at Initial
Selection

Generated whenever the subsystem receives status that is not
expected from the drive during initial selection.

Message 6—Transmit Cylinder Address Error

Generated after 3 Read Back check of the drive cylinder ad-
dress register (CAR) detects that CAR was improperly loaded.
CAR is installed only in machines with the String Switch
feature.

Message 7-Transmit Head Error

Generated after a Read Back check of the drive Head Address
Register {HAR) detects that HAR was improperiy loaded on
a Seek operation.

Message 8—Transmit Difference Error

Generated after a Read Back check of the Difference Regis-
ter detected that the register was improperly loaded on a
Seek operation.

Message 9—Drive Status Not as Expected During
Read iPL

Note: If the storage control is & System/3 DSA, message is
not used.

Generated whenever the storage contro! does not receive ex-
pected file status during the execution of a Read IPL com-
mand. The drive status which is checked after the internal
recatibrate should be Online and Seek Complets.

Message A—Seek Verification Check on Physical
Address

Generated whenever the storage control detects a difference
between the current seek address and the physical address
read drom the Home Address and Count areas of the data
mo‘dule.

Message B—Seek Incomplete/Sector Non-compare

SEEK INCOMPLETE

Generated when the drive has been unable to successfully
complete a seek operation. An equipment failure occurred
which prevented the actess mechanism from positioning
correctly. Seek Check (byte O, bit 7) is set.

SECTOR NON-COMPARE

Note: If the storage control is a Systern/3 DSA, this description
does not apply.

Generated if the drive failed to detect a sector compare be-
tween two index marks. Equipment Check (Byte 0, bit 3}
is set.

Message C—No Interrupt From Drive

Generated whenever the storage control does not receive an
interrupt from the drive within a specified time. This condi-
tion can only occur on an internal recalibrate associated
with a Read IPL command.

If the storage controf is a System/3 DSA, this message is

posted if a time-out occurs during a Seek {including a hidden
seek}). A hidden seek occurs during a multiple record operation,
and a seek to the next higher cyiinder is required.

Message D—Defect Skipping/Reorientation Check

Note: If the storage control is a System/3 DSA, message is
not used.

Generated by the storage control if Check End or Error
Alert is received from the controller during the Re-orient
operation.
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SENSE DATA DESCRIPTION (Continued)

Message E—Data Module Incompatability or Invalid
DM Size.

Generated by the storage control for the following conditions:

® Detection of a fixed-head data module on a drive not
equipped with the fixed-head feature. Intervention
required is indicated in sense byte 0, bit 1.

e Detection of an invalid combination of data module
" size bits {sense status) bits 5 and 8. Equipment check is
indicated in sense byte 0 bit 3.

® If the Storage Coatrol is a System/3—3340 DSA: Detection
of wrong data module size. Intervention Required is indicated
in Sense Byte 0, Bit 1.

& |f the Storage Control is a System/3-3340 DSA: Detection
of invalid combination of Bits 5, 6, and 7 in Sense Byte 9,
{all zeros). Equipment Check is indicated in Sense Byte O,
Bit 3.

Message F—Not Used

FORMAT 4—DATA CHECKS NOT PROVIDING
DISPLACEMENT INFORMATION

This farmat is generated under the foliowing conditions:

a, Detection of ECC uncorrectable errors in the data
field.

b. Detection of ECC data errars in the Count, Key, or
Home Address field. The message code in Byte 7
identifies the field that exhibits the error.

Bytes 8 Thru 12-Count ID
Bytes 8~ 12 contain the record |D (CCHHR) as obtained

from the count field of the record in which the error occurs.

Byte 12, the record number (R}, is set to zero if the error
oceurred in Home Address. This byte is unreliable after a
space count.

The contents of these bytes are unreliable if the message
code in byte 7 is either 0 or 4 (error occurred in HA), or 1
or 5 (error occurred in count field).

Byte 13—Sector Number

This byte contains the sector number of the record which
was in error.

Byte 14 Thru 21

Set to zero.

SENSE DATA DESCRIPTION {Continued)

SENSE 109

Bytes 22 and 23—Fault Symptom Code

This code provides entry to the Fault Symptom Index (FS1).
The FSI lists possible failures and references MAPs. The
symptom code is a number generated from sense informa-
tion by the storage control. The storage control places the
code in Sense Bytes 22 and 23 in sense data formats 1 and 4

FORMAT 4—MESSAGES

Message 0—HA Field Data Check

Generated when a data error as detected by the ECC hard-
ware occurs in the Home Address field.

Message 1—Count Field Data Check

Generated when a data error as detected by the ECC hard-
ware occurs in the Count Field.

Message 2—Key Field Data Check

Generated when a data error as detected by the ECC hard-
ware occurs in the Key Field.

Message 3—Data Field Uncorrectable Data Check

Generated if an error occurs in the data field that is uncor-
rectable by the ECC hardware.

Message 4—HA Field No Sync Byte Found

Generated if data synchronization on the Home Address
field was unsuccessful.

Message 5—Count Field No Sync Byte Found

Generated if data synchronization on the count field was
unsuccessful.

Message 6--Key Field No Sync Byte Found

Generated if data synchronization on the key field was
unsuccessful.

Message 7—Data Field No Sync Byte Found
Generated if data synchronization on the data field was
unsuccessful,

Messages 8 Thru F—Not Used

FORMAT 5-DATA CHECKS PROVIDING
DISPLACEMENT INFORMATION

This format is generated if the data error in the data field
is correctable. Data Check (Byte 0, bit 4) and Correctable
{Byte 2, bit 1) are posted.

SENSE 109



SENSE DATA DESCRIPTION {Continued)

Sense Byte 8 Thru 12—Count iD

These bytes contain the record D (CCHHR} as obtained
from the count field of the record in which the error
occurred,

Byte 12, the record number (R), is set to zero if the error
occurred in the Home Address. This byte is unreliable
after a space count.

The contents of these bytes are unreliable if the message
code in Byte 7 is either O or 4 (error occurred in HA), or
1 or B {error occurred in count field).

Sense Byte 13—Sector Number

This byte contains the sector number of the record which
was in error.

Sense Byte 14—Not Used

Set to zero.

Sense Bytes 16 Thru 17—Restart Displacement

This parameter identifies the number of bytes processed by
the storage control between the initiation of data transfer
and the end of the data field in error. The restart displace-
ment includes the first byte transferred but excludes all

intermediate Home Addresses, Count, and Key areas that may

have been clocked. Truncation within the operation does
not affect the value of this parameter.

Sense Bytes 18 and 19—Error Displacement

These bytes specify the location of the first byte in error
within the data field in relation to the end of that field.

Sense Bytes 20 thru 22—Error Pattern

These bytes identify the bits of a correctable data check
that are in error. A logical 1 represents an incorrect hit,
Byte 22 is always zero.

Sense Byte 23—Not Used

FORMAT 5—MESSAGES

Messages 0 thru 2—Not Used

Set to zero.

Message 3—Data Field Correctable Data Check

Generated if the correctable error occurred in the data area.

Messages 4 thru F—Not Used

FORMAT 6—USAGE STATISTICS/OVERRUN
ERRORS

This format is generated if the usage statistics or overrun
errors require off-loading due to counter overflow condition
or if a Read and Reset Buffered Log command is issued.

Sense Bytes 8 thru 11—Bytes Read/Searched

These bytes provide an accumulated count of the number
of bytes processed by the subsystem in read or search
operations. Only key and data field counts are accumulated.

Sense Bytes 12 thru 15—Not Used

Set to zero.-

Sense Bytes 16 and 17—Number of Seek Commands
Processed

These bytes provide a count of the number of Seek com-
mands, excluding Head Seeks, processed by the subsystem.

Sense Byte 18—Channetl Select

BIT 0—CHANNEL SELECT

Indicates to which pair (A and B or C and ) of interfaces
the information in Sense Bytes 20—23 applies. f bit 0
equals 0, the information appties to interfaces A and B. If
bit 0 equals 1, the information applies to interface C and D.

Set to zero. BITS 1 THRU 7—-NOT USED
3340 AV0110 | 2357882 440200 | 440203 | 440213 | 440223 440227
Seq. 10of 1 [Part No. (1) 25Jun73| 2ZNov73 | 13May 74 14Mar 76 | 14 Sept 76
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Sense Byte 19—Not Used

Sense Byte 20—Command Qverrun A{C)

Indicates the number of channel A{C}) command overruns
that were detected by the storage control,

Sense Byte 21 —Service Overrun A(C)

Indicates the number of channel A{C) service overruns that
were detected by the storage control.

Sense Byte 22—Command Overrun B(D)

Indicates the number of channel B{D) command overruns
that were detected by the storage control.

Sense Byte 23—Service Overrun B{D)

Indicates the number of channel B{D) service overruns that
were detected by the storage control.

SENSE DATA DESCRIPTION (Continuad)

SENSE DATA DESCRIPTION [Continued) SE NSE 1 1 0

SENSE 110
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3340

: .L

nance activity.

VOLTAGE LEVELS

e e e

T Lo

I R RT ER R L A R VI R TS LU R N R I R

SCOPE PIN LOCATIONS

Four-high card socket or pin
side of MST board shown:

|
4

+6.0 D02 — (g~ BO2
b &l
n D_
a Q
e} _n:
g g
3 6
D13 —»|38l= 813
JO2 IT.W]M.A!
Ua G02
Lo I u
28
NPL ¢ m m
U r}
PQ2 Iv..dll.Jc mﬁ....! MO2
Q g
+1.7 m m
Unreliable Region m &
+0.7 15
Down Level (—NPL) U02 tvgﬂm_ﬁT 02
- — o a
9 a
a o
oo
ja ]
b0
[ gs |
0o
(2 e}
TL«
iy MST-1 Card
Down Level (—MST)
5138 Voltage Card (Contact Tah)
’ -4 BO6, GO6, MO6, and S06
i Ground D08, JO8, PO8, and UOS
e e \I—
ALD pages showing voltage dis-
tribution:
KVO10, 020  (drives}
BV100 (controller)
AX0000 | 2747354 440200 | 440203 | 440209 | 440223
Sea. 2012 |PartNo. ( }] | 254un73 | 2Nov73 | 25Mar 74 | 14 Mar 75
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OLT CONTENTS

If the storage control is a $/3, Model 15, refer to the S/3
Diagnostic Users Guide for test information.

If the storage control is a $/7, 5998-T01, refer to the
5898 CTM, MAP 1301, for test information.

Running Refresher ............. OLT 5 through 8

Preparation, test and routine selection
and run options for QLTSEP, OS /VS-OLTEP,
DOS-OLTEP and WINSEPCO.

Requirements ........................ OLT 10

Lists requirements for running online tests.

Test Descriptions ............ OLT 20 through 25

Presents general test usage, running
details, and routine descriptions for format and
data integrity checking and write /read test.

FRIEND ............ ... i, OLT 26

Gives a description and running details
for using OLT(S)EP FRIEND as a diagnostic tool.

Alternate Track Assignment ............. OLT 30

Defines an alternate track and
a defective track.

Describes the utility programs
available and their use.

Error Messages ............. OLT 40 through 280

Lists all OLT errors and communications in
sequence.

For additional information on OLTS and a bibliography, see
the System/370 Diagnostic Reference Summary (Order No.
SY25-0512). and the OLT Users Guide {(Order No.
D99-3340).

AXD001 2747355 440200 440203
3340 Seq. 10f 2 | Part No. (1) 25Jun73 | ZNov73

440223
14 Mar 75

440224
15 Dec 75

440227
74 Sept 76

© Copyright 1BM Corporation 1873, 1975 , 1875

OLT CONTENTS

OLT CONTENTS

OLT 1
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RUNNING REFRESHER — OQLTSEP \ RUNNING REFRESHER — OLTSEP - OLT b5

Options
For additional information, see System/370 Diagnostic Reference Summary (Order No. $Y25-0512). P
OPTION YES NO  DEFAULT
Preparation TEST LOCP TL { VALUE) NTL NTL
ERROR LOOF EL
Mount OLTSEP disk or tape and IPL. EL(TI)
EL {VALUE} NEL NEL
ERROR PRINT EP NEP EP
Starting OLTSEP CONTROL PRINT cp NCP P
PARALLEL PRINT PP (VALUE) NPP WNPP
OLTSEP prints: : PRINT FR NPR PR
FIRST ERROR COMM. FE NEFE FE
04 SEP188D ENTER DATE AND TIME IN THE FPOLLOWING FORMAT 'MM/DD/YY, HH/MM/SS " MANUAL INTERVENTION *MT NMI NMI
STURIOUS DNIERRUPT S NI S
' ' ' ' m ) ’ XT=(D - -
r 04, 'MM/DD/YY' or r04, "MM/DD/YY, HH/MM/SS "' or PSW RESTART REMOTE ENTRY $RE NRE RE

OLTSEP prints:
p SEP102TI OLTS RUNNING *RE and M are mutually exclusive (only one can be on).

SEP107I OPTIONS ARE NTL,NEL,EP,CP,NPP,PR, FE,NMI,SI
01 SEF1050 ENTER DEV/TEST/OPT

Halt OLTSEP
If it is desired to run OLTs from card decks, the RDR device must be varied from its default of the IPL device o card. To do this,
reply: To halt OLTSEP at any time, press the Request key on the console.
r 01, 'VARY RDR=Q00C' OLTSEP prints:

. . #P1071 OPTIONS ARE —————=—-=--
00C is the address of the card reader. Modify the address to conform to your system. n gE; 35113 E’NTEL?‘(P; SE?,I;%EST/OPT
OLTSEP prints:

SEP2191 VARY COMPLETE

01 SEP105D ENTER DEV/TEST/OPT

Reply:
r 1, "inewDEVice/(newTEST }/{t newOPTions )' New instructions to QOLTSEP

or to continue:

if the RDR device is to remain the IPL device, do not reply with the VARY command. (EOB )

or to continue or restart the section under test:
Make a Run Request

r i, s
Make a run request to select the test you want to run. or to terminate the section under test:
Reply: r O, "CANCEL'

ro1,'160/3340PSA/ /" {See OLT descriptions, OLT 20 through 26.)

This reply begins testing on device 160, runs OLTS section PSA and uses the default options. To select another saguence of
testing, enter a reply of:
¥ 01,'160/3340PSA,2/NFE/"

This runs only routine 2 of the OLT saction PSA, and causes all the default options to be selected excapt the aption FE (first error
communications), which will he altered to NFE.

See 05 /V5-0LTEP Make a Run Request on OLT 6 for additional examples.

AX0001 | 2747355 440200 | 440203 | 440223 | 440224 | 440227
3340 Seq.20f2 | Part No. (1) 25Jun73 | 2Nov73 | 14 Mar 75 | 15 Dec 75 | 14 Sept 76
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RUNNING REFRESHER — OS/VS-OLTEP

For additional information, see Systern/370 Diagnostic Reference Summary (Qrder No. SY25-0512).

Preparation

Units to be tested may be varied offline. This is accomplished through the consocie by using the Vary command.
Examples:

V 160,0FFLINE {Varies unit 160 offline.) :
V(160,161,162), OFFLINE (Varies units 160,161, and 162 offline.)

{The System replies: 160,161, 162 OFFLINE when the vary is completed.)
SYSRES cannot be varied offline.

3340 OLTS PSA and PSB can be run online and they will not destroy data on any disk. However, to perform maintenance on the

drive, you must vary the'drive offline before starting OLTEP. If FRIEND {OLY TOZ00A] is used to write, the drive must be varied
offiine.

Starting 0S/VS-OLTEP

A. S -causesajob to be started if a reader procedure is incorporated in your system.
Examples:
S OLTEP {For an MVT or VS2 system.) _
5 OLTEP.PX (For an MFT or VS1 system, where X is the partition rumber OLTEP is to run in. |f in doubt, ask an
operator which partition to use.)
or
Use JCL on cards to execute program IFDOLT.

B. Once OLTEP is running, it generates various messages.
Exampies:
IFD1021 OLTSRUNNING (To inform you that OLTEP is running.)

D0 IFD104DREPLY ANY CHARACTER TOREQUEST COMMUNTCATION .
{A reply of any character to the above request causes a communication interval.)

AX0004 | 2747535 440203 | 440224 | asoz27
3340 Sea.10f2 | Part No. {1) 2Nov73 |15 Dec 76 | 14 Sept 76
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Make A Run Request

OLTEP waits for a reply after issuing the message.

Examples of DEVICE/TEST/OPTION replies: (The commands are given in this sequence.)

01, "160/3340PSA/ER,/
7, /33L0PSA/ /"
01, 161///7"
01,'160, 163, 165/3340PSA, PSB/PP/"
01,'160-163/3340PSA/ /"

01, "260/3340PSA, 2/NEP, MI /NRE,/ "

a)
b)
c)
d)
e
f)

01 IFDODSDENTER-DEVICE/TEST/OPTION {See OLT descriptions, OLT 20 through 26.)

r

SRR

The commands carry forward until they are changed.

RUNNING REFRESHER — QS/VS-OLTEP

Devices ‘ .

Examples (nine maximum) Testis Options

a) 160 3340PSA EP.CP.PR,FE.SI

b} 160 3340PSA EP,CP,.PR,FE,SI

c) 161 2340PSA EP,CP,PR,FE. S|

d) 160,163,165 13340PSA and PSB PP.EP,CP,PR.FE,SI

e} 160,161,162,163 3340PSA EL.EP,CP,.PR.FE,SI

) 260 3340PSA routine 2 only PR,FE,M\,SI

Opticns

Uise the OPTIONS list from QOLTSEP, OLT 5.

Halt 0S/VS-OLTEP

Reply to the outsianding request with any character to force communication.
QOLTEP prints:

01 IFDOOSDENTER--DEVICE/TEST/QPTION/

Reply:

r 01, 'CANCEL'

{ Thiscancels OLTEP.)

RUNNING REFRESHER — 08/VS-OLTEP

OLT 6

OLT 6



RUNNING REFRESHER ~— DOS-OLTEP

For additional information, see System/370 Diagnostic Reference

Summary (Order No. SY25-0512).

Preparation

Units to be tested must not be assigned to either of the Fareground
Programs. The Background Program must be available for CE use.

Starting DOS-OLTEP

You may put Job Control Cards in the reader or you may enter JCL
commands from the system console. The example shown is for the

console. OLTs runs in a 20K region.

AR START BG

BG // JOB OLTEP

BG // ASSGHN

BG // EXEC IJZADOLT, REAL,

5Ys014,

X160

BG ET02I OLTS RUNNING
BG (QTE105D ENTER --DEV/TEST/OPT/

SIZE=28K

This is printed afier the first error, after pressing the
Interrupt switch, or at job completion.

Make a Run Request

Make a run request 1o select the test you want to run.

Reply:

r 01,'160/3340P3A/ /" (Test 160 with 3340PSA.)

BG E158I § T3340PSA UNIT 0160 ({Testing has begun.)

Option Field Entries

/ (Run with default options on initial request only.}
NTL,NEL,EP,CP,NAP/ (Run with defauit options.)
AP/ (Run with default options but print on SYSLST.}

Halt DOS-OLTEP

To halt DOS-OLTEP at any time, operate the CP/Interrupt switch.

DOS-OLTEP prints:

BG 01E105D ENTER - DEV/TEST/CPT

2747535

Reply:
BG R 01, 'Cancel'
AXO0C04
3340 Seq. 20t 2

Part No, (1)

440203
2 Nov 73

440224
15 Dec 75

440227
14 Sept 76
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RUNNING REFRESHER — DOS-OLTEP

RUNNING REFRESHER — DOS-OLTEFP

OLT7

OLT 7



RUNNING REFRESHER (Continued) RUNNING REFERESHER (Corinuse (Y] T 8

WINSEPCO Options
WINSEPCO (3340 Online Test Standalone Executive Prograrm — OPTION YES NO  DEFAULT
Card Only)} is a 32K standalone OLT for us'er on Sysre;v’.'/i‘?g A:Odf'l TEST LOOP TL (VALUE) NTL NTIL
115 or 125 when testing 3340 DASD. It is for use onfy on disk-only .
Modef 115s or 1285 with no tape or multinlex devices attached. ERROR LOOP EE (1) 32, 767 MAXIMUM
Preparation EL {(VALUE) NEL NEL
P ERROR PRINT EP NEP EP
Place CDS cards in WINSEPCO deck {see WINSEPCO Users CONTROL PRINT CP ) NCP CP
Guide for detailed instructions), load deck in card reader and IPL. PARALLEL PRINT PP (VALUE) NPP NPP
PRINT PR NPR PR
Starting WINSEPCQ FIRST ERROR COMM, FE NFE NFE
MANUAL INTERVENTION MI NMI HMI
WINSEPCO prints: SPURIOUS INTERRUPT SI MSI ST
ISA188D ENTER DATE IN THE FOLLOWING ; e - _ _
FORMAT MM/DD/YY - DATA ENTRY FIELD EXT= (DATA)
TRACE TR NTR NTR
Your reply Is:
08/25/73 Halt WINSEPCO Test
WINSEPCO prints: L
ISA1071 OPTIONS ARE EP, CP, NEL, At the communication interval {I1SA105D message}
NMI, NTL, NFE, PR, ! Reply: CANCEL to terminate a test section
NPP, NTR, SI.
ISA105D ENTER D/T/0
Make a Run Request
(Place OLTs to be run in the card reader prior to replying to
the above request.)
Your reply is:
160/3300PSA//
This reply begins testing on device 160 by performing a Not
Ready test and reading the security protect byte on the
volume label. Test T3340PSA deck must be ready in the
card reader. The above response uses default options described
in the ISA107] message above.
To select another sequence of testing, enter:
160/3340PSA,2/FE/
This runs only routine 2 of test T3340PSA and alters the
default option of NFE to FE (first error communication.)
To run both OLTs against a series of drives, use the following
replies:
160/3340PSA—PSB/OPTIONS/
At the conclusion of testing on the first drive, put the OLT
decks back in the card reader and enter:
161///
Continue in this maner until the last data module/drive has
been tested.
13340 (;\;)007 2747356 See EC' | 440224 | 440227 . T
Seq. 1 of 2 | Part No. (1} History | 15Dec 76 | 14 Sept 76 : RUNNING REFRESHER (Continued) OL 8
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3340 OLT REQUIREMENTS

3340 OLT Tests

PSA — HA and RO Format and Readability on 3340 or
logical 3344 Velume.
PSB — Data Readability {burst check) on 3340 or logical

3344 Volume.
WT — Write test on any selected track.

T0200A — QLT(S)EP Friend
These tests are described on OLT 20 through 26.

Program Requirements

3340 OLTs run under DOS OLTEP REL 29, V51 OLTEP
release 3, VS2 QLTEPR release 2, or QLTSEP release 5.0 or
higher.

A. OLTEP requires a system or private library
containing: -

e Standalone Oniine Test Support Processer (SOSP)

¢ Configuration Data Set (CDS), see 3340 CDS
description.

e 3340 OLT Sections.

B. OLTSEP requires a load tape or disk load file
containing:

s |PL Loader.

= OLTSEP Nucleus.

s OLTSEP Transient Modules.

¢ Standalone Online Test Support Processor {SOSP).

» Configuration Data Set {CDS), see 3340 CDS
description.

e 3340 OLT Sections.

For additional information, see OLT Users Guide
(D99-3340) and System /370 Diagnostic Reference
Summary {SY25-0512).

Equipment Requirements

3340 OLTs may be run on any 3340 or 3344 subsystem.
There are no special equipment requirements.

3350 Configuration Data Set (CDS)

Configuration data must be correctly supplied in the OLTEP
or OLTSEP libraries. CDS for the 3340 {one card per drive)

or 3344 {one card per logical address) should appear as follows:

ccel Blanic
CCO02—-04CDS
CC 10— 17Device Address (Example—
G006 0150)
CC 18—19Blank
CC 20-21—Feature {02 if 3830 or ISC
is storage control, biank if
other attachment).
CC 22-23Device Ciass (20)
CC 24—-25Device Type = (OA}
CC 26—29Blank
CC 30--31Flags {04 = 2-channel switch or string
switch instatled)
{40 = device shared via string
switch or 2 channel switch}
{44 = hoth of the above)
CC 32-35Blank
CC 36—37CUCDS suffix {see 3830 CDS
requirements)
CC 38 /

These cards for other devices on the system must be
included in CD5.

SOSP

The Standalone Online Test Support Processor (SOSP) may
be used to create a master ipad tape o disk load file for
QLTSEP.

SOSP also has facilities for the following:

« Add, replace, or delete OLTs from the master file.
o Duplicate rmaster files (DUF}.

s Print the contents of a master file {LIST).

s Generate and modify the Configuration Data Set
{CONFIG).

The SOSP Operators Guide {D89-S0SPB) has detsils for
selecting the options.

Error Messages

To locate the error message referenced by the error
printout, use the section number and REFNUM from the
first printout line as an index to OLT pages starting on QLT
40. Messages with REFNUMSs ending in 91 through 99 are
common to all sections and are found at the start of the
error message listing under Common Error Messages {see
OLT 40, 50, and 60).

AX0007 2747358 See 440223
3340 Seq. 20f2 | PartNo. {1) EC History| 14 Mar 75

440227 i

15 Dec 75 | 14 Sept 76 i
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TEST DESCRIPTIONS

USE OF OLTs

The Online Tests for the 3340 are designed to test the
following:

s The readability and accuracy of the Home Address and
Record Zero fields.

e The data integrity of data records.

e The ability of the 3340/3344 to write and read different
bit patterns on selected tracks.

¢ The ability of drives with the RPS feature to run
concurrently.

:

SECTIONS

T3340PSA-HA /RO Scan (requires 8K)

T3340PSB—Burst Test (requires BK)

T3340WT—-Write Test (raquires BK, attempts to get
8K more core}

T3340PSA HDA HA/RQ SCAN

This section tests the readability and accuracy of HA and RO
fields on the Volume..

Running Considerations

1. This section requires that a completely operationai file
subsystem be used. Hardware errors invalidate
results and the internal retry capability of the storage
control must present hard grrors 1o the OLT.

OLT recalibrate/retry is performed once then the error
is printed and processing continues.

Twelve hardware errors occurring on any one cylinder
cause premature termination of the CLT (ses OLT 210,
REFNUM 0000A). Appropriate diagnostics should be
run against the failing drive and/or corrective action
completed before continuing to scan the Voiume.

2. This OLT does not scan data on the CE cylinder. The
CE cylinder is variable. See CE cylinder on this page.

3. If the 3B30 Model 2 or ISC Mode switch is placed in
Forced Error Logging mode while running this section,
errors normally transparent to the system program
(retried at the storage control levei) are displayed on
the test printout. This is most effective for

Do not use the Forced Error Logging mode if the string

Routine 1: This routine is run by default. It scans the entire
Volume except the CE cylinder. Home Addresses and
Record Zeros are scanned for readability and data accuracy.
Invalid HA and/or RO fields are printed in expected-
received form. HA and up to 16 bytes of RO {8-byte count
field, 8-byte data field) are dispiayed when an error is
found. Alternate and defective tracks are verified to point
to a valid mate. If none is found, an appropriate error

Routine 2: This routine must be selected. 1t allows specific

1. Select track or tracks to be scanned.

2. RO data length to be tested (8 or any).

CE Cylinder
Cylinder Heads
35 Mb Data Module 349 0—11 intermittent/soft errors.
70 Mb Data Module 698 o-—11 .
699 0—11 is shared.
3344 2800-2804 0O-11
{AFQ-AF4} Routine Descriptions
message is printed.
tracks 1o be tested.
User options:
AX0022 | 2747357 See 440223 440227
3340 Seq. 10f2 |Part No. (13| |EC History| 14 Mar 75 | 16 Dec 75 | 14 Sapt 76
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Running Details

This OLT requires 4 — 6 minutes to run or longer when run
under VS-OLTEP.

1. In most cases the default mode of operation {routine 1
onty) successfully tests a Volume.

Enter:
/3340PSA//

2. If some specific area of the Volume is suspected, the
test time can be shortened by selecting the track{s) to
be tested (routine 2).

Enter: .
/3340PSA,2//

Message:
ENTERTRACKS(S), 'ALL'OR'END'
AS'CCCHH—CCCHH'OR'CCCHH'

Reply:
'ALL',EOB
or
'END' ,EOB

or
'CCCHH-CCCHH' , EOB
or
'"CCCHH' , EORB
or
EQOB ( DEFAULT = "ALL'TRACKS )
Valid limits for CCCHH are:

35 Mb DM = '00000"' through ' 15C0B’
3344 or

70 Mb Volume = '00000"' through '2B908"
3. If the RO data is not 8 bytes long:

Enter:
/3340PSA,2//

Message:
ENTERTRACKS(S), "ALL'OR 'END'
AS 'CCCHH—CCCHH' OR '"CCCHH'

If specific tracks are required:

Reply:
'"CCCHH' or ' CCCHH=CCCHH'
(the identity of the suspect track{s})
or
EOB (DEFAULT = 'ALL' TRACKS)

TEST DESCRIPTIONS

Message:
ENTERRC DATA LENGTH

Reply:
"ANY',EOR
or
'a8',EOB

See OLT 200 for example.

CCW Chains Used

Chain to fetch volume 1D

SEEK {cyl=0, hd=0}
SIDEQ (red no.=3)

TIC {to SIDEQ)

RDDATA {byte count=10}

Chain to Read HA/RO:

SFM ('00*)

SEEX (cyl/hd incremented)

RDHA '

RDRO (byte count=16, DC)

RDRO {byte count=20000,SKIPSILI}

TEST DESCRIPTIONS
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TEST DESCRIPTIONS

T3340PS8 HDA BURST TEST

This section tests the readability of data records on the
Volume.

to be

Running Details

This OLT requires 5 to 30 minutes to run. Running time
depends on storage control and Volume usage and density
{for special cases, see routine 2 and 3 description).

1.

In most cases, the default maode of operation (routine
1 only) successfully tests a Volume.

Running Considerations Enter:
/3340PSR//
This section requires that the Home Addresses and 2. fa specific area of the Volume is suspected, the test
Record Os are valid and readable, therefore T3340PSA time can be shortened by selecting the trackis} to be
should be run before T3340PSB. tested (routine 2}.
This section also requires that a completely Enter:
operational file subsystem be used. Hardware errors /3340psB,2//
invalidate results and the internal retry capability of Message:
the storage control must present hard errors to the ,g - ' ' ' .
OLT ENTERTRACK{s), 'ALL'OR'END
) AS'"CCCHH—-CCCHH'QOR"CCCHH'
OLT recalibrate//retry is performed once, then the Replv:
error is printed and processing continues. p.vp;LL' ,EOB
Twelve hardware errors occurring on any one cylinder ar’
cause premature termination of the OLT {see OLT 250, 'END' , EOB
REFNUM ODOCA). Appropriate diagnostics should be or
run against the failing drive and/or corrective action 'CCCHH-CCCHH' ,EOB
completed before continuing to scan the Volume. - or
'CCCHH' ,EOB
This OLT does not scan data on the CE cylinder. The or
CE CY“I'IdET is Variable. See CE cyfinder on QLT 20. EOB{ DEFAULT="'ALL'TRACKS)
If the 3830 Model 2 or ISC Mode switch is placed in Valid limits for CCCHH are:
Forced Error Logging mode while running this section,
errors normally transparent to the system program 35 Mb DM = ’00000" through ' 15C0OB"
(retried at the starage control level} are displayed on 3344 or
the test printout. This is most effective for 70 Mb Volume = '00000' through '2B90B'
intermittent/ soft errors. . . .
3. If a hardware failure is causing a Data Check:
Do not use Forced Error Logging mode if the string is
shared. Enter:
/3340PSRB,3//
. . e Message:
Routine Descriptions ENTER TRACK FOR SCOPING
Routine 1: This routine is run by default. It scans the entire Reply:
Volume for readability (burst check), all records, and ali CCCHH of the track to be looped.
tracks (except CE tracks). A statistical summary is printed The OLT starts a tight loop of the track and continues
at the end of the OLT. Ali data records are read with the until terminated by a normai console request or
SILI and SKIP bits on. No data is transferred or printed. OLT(S}EP intervention.
Routine 2: This routine must be selected. It allows specific Commard Chain may terminate when an abnormal
tracks 1o be tested. condition occurs or the last data record has been read.
. ) . Use OLT TO200A (FRIEND) or 3340 microdiagnastic
Routine 3: This routine must be selected. |t allows a track routine B1 if a full track read of all gaps and fields is
selected for a burst check on that part of the track desired.
containing vald data, then forms a tight scope loop.
AX0022 2747357 Ssee 440223 440224 440227
Seg.2of2 | Part No. (1) EC History| 14 Mar 75 | 15 Dac 75 | 14 Sept 76
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CCW Chains Used

Chain to fetch volume 1D

SEEK {cyl=0,hd=0)
S1DEQircd no.=3)

TIC {to SIDEQ)

HDDATA (byte count=10)

Chain to burst check record n:

SEEK {incremented)

SFM (' 18') inhibit head switching
SIDEQ (red no.=n—-1)

TiC (to SIDEQ)

MTRDCKD (byte count=8 DC}
MTRDCKD {byte count=8500,SKIP SILI)

Chain to bypass bad record n:

SEEK {current track}

SFM (' 18"} inhibit seeks and head switching
SIBGEQ {red no.=n-1}

TIC {to SIDEQ)

SPCNT (argument=000)

MTRDCKD {byte count=8,0C)

MTRDCKD {byte count=8500,SKIP,SILI)

Chain to scope loop track:

SEEK (to CE selected track)

SFM ('18")

SPCNT

MTRDCKD (byte count=8,DC)
MTRDCKD {(byte count=8500,SKIP,SILI)
TIC (to first MTRDCKD)

Chain to burst check cylinder:

SEEK {incremented)

SET SECTOR (0}

MTRDCKD (byte count=85800,SKIP,SILY
TIC (to MTRDCKD)

A failure in this chain causes the cylinder to be scanned
in detail, a record at a time (see Chain 2 above).

TEST DESCRIPTIONS

TEST DESCRIPTIONS
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TEST DESCRIPTIONS

T3340WT WRITE TEST

This section tests the write and read capability of any
selected track. Routine 6 can be selected to test concurrent
selection capability on drives with the RPS feature.

Running Considerations

Caution

« Before running this test, OLT T3340PSA must be run
and errors acted upon.

®  This OLT writes on any SELECTED TRACK of a 3344
Volume or a 3340 DM if the label = CE PACK. To test
write and read capability, use only the CE track. The CE
track is variable. See OLT 20 or message output asking
for track to test.

s Always select a CE track first and test write /read.
Resolve any errors detected on the CE track before
selecting a non-CE track.

Note: CE cylinder, track 01, is defect-free over its entire
length.

e Always make sure that there is backup for data on a
non-CE track or that it has been dumped.

s If you are unsure about the status of data on the track to
be tested, use the options to CHANGE the track
selected or TERMINATE the test.

« Once the data can be considered scratch data, reply GO
to begin testing.

Routine Descriptions

Routine 1: This routine writes and reads records that are
alternately all zeros and all ones.

Data = 0000.......... and FFFF..........
Running time is 20 seconds.
Routine 2: This routine writes and reads records with only

one hit set per byte. The bitis then shifted right within the
byte.

Data = 80808.......... through 010101..........
Running time is 90 seconds.

Routine 3: This routine writes and reads records with the
waorst case pattern.

Running time is 10 seconds.

Rautine 4: This is a dummy routine.
Routine 5: This routine only runs if selected.

Enter:
'/33a0wT,5/ /"

1t writes a single 2048 byte record on the track selected,
then reads it 1024 times. This write/read routine is
repeated ten times.

Data = worst case
Running time is 3 minutes.

Routine 6: This routine only runs if selected.

Enter:
'XXX,YYY/3340WT,6//"

Twao drive addresses on the same string must be selected.
Both drives must have the RPS feature. Running time is 5
seconds. This routine does not run under WINSEPCO.

Running Details

This OLT runs for 2 minutes on each track selected for
testing, or longer when run under VS5-OLTEP. Each tested
track is restored with a standard RO before another track
can be selected. This OLT must be allowed to terminate or
he cancelled. Routines 1 through 3 run by default for a
thorough write /read test.

Enter:
V/T3340WT/ /!

However, any routine or combination of routines can be
selected to reduce the run time or to extend the test to
include 10,000 reads (see routine B description).

AXD026 | 2747358 Ses 440223
3340 Seq. 10f2 |PartNo. {1)| |EC History| 14 Mar 75
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CCW Chains Used

Chain to read HA, 3D and RO:

SFM (CO or C4)
SEEK
RDHA
SNS (BC = 24}

RDRO (BC = 4,SIL1}
Chain to read VOL 1D

RECAL

SRCIDEQ {R3)

TiC {to SRCIDEQ)

READ DATA (BC = 10,5IL1)

Chain to write HA (if defective or alternate track is
tested}:

SFM {CO or C4}

SEEK

SRCHAEQ

TIC {to SRCHAEQ)

WRTHA (BC = 11 if type OB,
5 if type 09 or 0D}

WRTRO (BC = 16)

NOP

Chain to write RO:

SFM {CO or C4)
SEEK

SRCHAEQ

TiC (to SRCHAEQ)
WRTRO (BC = 8, DC)
NQP {(BC = 2048}
NOP

Chain to write Rn:

SFM (CO or C4}

SEEK

SRCIDEQ {(n—1)

TiC {to SRCIDEQ)
WRTCKD (BC = 8, DC)
NOP {BC = 1 to 8192)
NOP

6.

7a.

7b.

TEST DESCRIPTIONS  OLT 25

Chain 1o read RO:

SFM (CO or C4}
SEEK
RDRO {BC = 8500, SKiP, SILI)

Chain to read R1 through Rn (if not a CE track):

SEEK

SFM {18}

SRCIDEQ {RO)

TiC {to SRCIDEQ)

MTRDCKD (BC = 8500, SKiP, SILI}
TiC {to MTRDCKD}

Chain to read fin (if CE track}:

SFEM (C4)

SEEK

SRCIDEQ (Rn — 1}

TIC {to SRCIDEQ)

RDCKD {BC = 8500, SKIP, SILi}

TesT DescripTions OLT 25



FRIEND

TO200A FRIEND

The FRIEND OLT is a special diagnostic tool to support
diagnosis of unique problems. Complete operation
instructions are found in the Maintenance Diagnostic
Program Users Guide For Friend (D39 — 0200}.

Running Considerations

FRIEND truncates sense data to the rightmost non-zero byte,

FRIEND runs online under VS/0S/D0S OLTEP or QLTSEP.
The Online Test Executive Program {OLTEP} or Online Test
Standalone Execute Program (OLTSEP) schedules and
controls the activity of FRIEND and provides communication
with the operator. An 1/0 unit may be tested using FRIEND
under OLTEP with minimum interference to the operation of
other programs running’in the system. This provides a
method of testing 1/ 0 devices while customer programs are
being processed by the system. Operation of FRIEND
under OLTSEP eliminates the requirement for an operating
system {0S) where an OS5 is not present,

FRIEND atlows the user to construct man-readable
$/360/370 channe! programs.

FRIEND provides no data protection other than that of the
OLT(S)EP.

Rurning Details

SELECTING FRIEND
Enter;
/TO200A//

OLTSEP options {Mi, TL, etc.) have no effect when running
FRIEND.

If the controller being tested is shared and FRIEND is running
standalone under OLTSEP, use Block Multiplex mode (Controf
Reg 0, bit 0).

After FRIEND is loaded and in contral, the following
messages are printed:

04 SEP1001 FRIEND runningV/L=XX
04 SEP1001 Dataareainbytes=XXXXX
04 SEP101D Enter FRIEND command

COMMAND ENTRY

The program is now ready to receive user input in the form
of CCW commands or interpreter commands. These may
be entered singly or as a cornmand string. String data must
always end with a slash, for example:

SK/CY¥L=0/HD=0/SIDEQ/RCDNO.=3/TIC/

RDDATAINTOS$A/NOP/GO/
This reads the volume label into a locatien known to
FRIEND as $A. As each successive command of command
string is entered, FRIEND processes each one and then
prints 'ENTER CMND ' when that command or string has
been processed and it is ready to accept additional input. If
more information is required, FRIEND asks forit. The
FRIEND OLTSEP does not insert any CCW commands (such
as SFM, TIC, or SET MODE).

TERMINATING FRIEND

Enter:

r 04, END

FRIEND Examples

To verify a possible bad track, enter:

SK/CYL=XXX/HD=XX/RDHAINTOSA
/RDROINTCO$B/KL=0/DL=8/G0/

To rewrite a bad track {standard RO), enter:

SFM/MASK=CO/SK/CYL=XX/HD=XX/
SRCEEQHA/TIC/WRRO/XEY=0,/DATA=8X0C/G0O/

MASK=C4 must be entered to SK/WRITE on a CE track
See QLT 20 for CE cylinder addresses.

Command Summary

2747358 Seae 440223
EC History| 14 Mar 75

AX0026
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Primary Alternate (hex} Explanation

No Operation = NOP 03 No Qperation

Seek 5K a7 Control Seek

Recalibrate RECAL 13 Recalibrate

Restore RESTR 17 Restore

Set File Mask ~ SFM 1F  Set File Mask

Seek Cyl SKCYL 0B Seek Cylinder

Seek Hd SKHD 1B Seek Head

Release {see REL 94  Release

note 1}

Reserve (see RSV B4  Reserve

note 1)

Space Count SPCNT OF Space Count
{Space Record)

Set Sector SS NO 23 Set Sector

DiagnosticLd BL 53  Diagnostic Load

Sense SNS 04 Read 24 bytes,
Sense information.

440227

© Copyright 1BM Corperation 1872, 1975, 1976

In the following Search commands, SEARCH, SRCH, SCH, or

S can be used. MT indicates muftitrack and is entered
preceding a Read or Search command. Example: MT

SEARCH ID or MT READ CNT.

Primary
Sch HA Eq

Sch ID Eq

Sch D Hi

Sch 1D Eq Hi

Sch Key Eq

Sch Key Hi

Sch Key Eqg Hi

Read HA

Read Count

Read RO

Read Data

Read Key Data

Read Count Key

Data

Read IPL

Read and Reset

Buffered Log

Alternate
SRCHEQHA

SRCHEQID

SCHHID

SEQHIID

SECK

SHIK

SEQHIK

RDHA
or RH

RDCNT
or RC

RDRO
or RRO

RDDT
or RDD

RDKDT
or RKD

RDCKD
or RCKD

RDIPL
READ
RD

RDBL, 3330
RDLG, 3330

Read Diagnostic RDDS

Status

(hex} MT Expianation

39

31

51

FAl

29

49

16

06

OE

1€

Ad

B89

B1

D1

F1

A9

c9

ES

9A

92

96

86

8E

SE

Search Home
Address Equal

Search
ldentifier
Equal

Search
ldentifier
High

Search
Identifier
Equal or High

Search Key
Equal

Search Key
High

Search Key
Equal or High

Read Home
Address

Read Count

Read Record
Zero

Read Data
Field

Read Key
Data

Read
Count Key
Data

Read iPL
{initiat
Program
Load)

Read and
Reset
Buffered Log

Read
Diagnostic
Status

FrRIEND  OLT 26
Primary Alternate (hex) Explanation
Read Sector RDS 22 Read
Sector
Write HA WHA (Note 2} Write Home Address
WRHA {Note (requires Set File
2) Mask and SHAEQ
or command preceding,
WWHA or the defective track
WRWHA bit on in the fiag
byte)
Write RO WRTRO 15 Write Record Zero
WRRO {requires Set File
Mask}
Write Count WRTCKD 1D Write Count
Key Data WRCKD Key Data
WCKD
Write Special WRSPCKD 01 Write Special Count
Count Key Data . Key Data (optional
feature)
Write Key Data WRTKD oD Write Key
WRKD Data
WKD
Write Data WRTDT (815} Write Data
WRD
WD
Erase RS 11 Erase (WRCKD with-
out address marker)
Diagnastic DWRT 73 Diagnostic
Write bw Write

Note 1: Channel Attachment and 2 Channel Switch or String
Switch feature are required for the Release ard Reserve
commands.

Note 2: If GLTSEP release 8.0 or higher.

OLT 26
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COMMON ACTION

PURPOSE OF THIS PAGE

COMMON ACTIiCN B

If a Fault Symptom Code (FSC) is not included in
Sense Bytes 22 and 23, go to START 101 for sense
byte analysis. If this step does not correct the

The first error listed is probably the most valid error to
investigate. Additional error data can be obtained by
running all OLTs, and this additional information will
reinforce or refute the original error.

Determine the failing CCW (marked by an *) and run
microdiagnostics that verify the failing function.

Select the appropriate microdiagnostic by checking
the descriptions in the MICRO section of the MiM.
The failing CCW may not refiect the test in process.
An analysis of the chain printout will prevent
misinterpretation of an invalid result. For example, the
message HA READ=XXXXX is invalid if the Read HA

Was the OLT properly run? See Running section of
OLT description (OLT 20 through 26).

Determine the failing CCW (marked by an *) and refer
to the storage control maintenance documentation for

1.
This page is referanced by many of the Online Test pages.
It contains instructions that are commonly used when OLT problem, continue below.
errors are found. )
3.
command was not executed.
4
5.
the CCW description.
AX0040 | 2747359 See EC | 440224 440227 I
3340 Sea. 1of2 | Part No. {1) History |15 Dec 75 | 14 Sept 76
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COMMON ACTIONC
Use a utility program (see OLT 30) to correct tracks with
unreadable or incorrect Home Addresses or RQs.

1. Control the DASDI program to flag the track as
defective. If the Volume can be re-initialized (VTOC

and all data destroyed) go to step 2. If not, go to step 3.

2. Rerun the DASDI program to faormat the Volume. Ali
defective tracks are tested. If a track previously flagged
is now usable, it is recovered and the Home Address

quired to correct errors on a Volume. |f the DASDI
program ends prematurely due to errors or lack of

alternate tracks, rerun it.

3. Always run OLT T3340PSA on the volume after
carrecting format errors.

See OLT 30 for additiona! information on rewriting Home
Address and RO.

COMMON ACTION

COMMON ACTION

OLT 28
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ALTERNATE TRACK ASSIGNMENT

DEFINITIONS

Alternate Track

An alternate track is used in place of a primary track.
Alternate tracks are designated by the manufacturer and are
logically addressed as follows:

35 Mb DM cvlinder 348; heads 0 — 11
3344 or

70 Mb Volume cylinders 696; heads 0 - 11
697, heads 0 — 11

Unassigned alternate tracks contain their own logical track
address in the CCHH bytes of the HA and RO count field.
Bit 7 of the flag byte in the HA field is set to identify the
track as an alternate,

Defective Track

A defective track contains one or more surface defects that
cause Read Data Checks. When the track is identified as
defective, bit 6 of the flag byte in the HA field is set.

A defective alternate track will have both bits 6 and 7 of the
flag byie set.

HOW TO REWRITE AN INCORRECT HA OR RO

To rewrite an unreadable or incorrect Home Address (HA) or
Record O {RO), run IBCDASD!, ALTDK or IEHDASDR to flag
the track as defective. Then run the DASDI program again
to analyze, and if possible, reclaim the track.

HOW THE UTILITIES ASSIGN AN ALTERNATE TRACK

1. The RO count field on the alternate track is written
with CCHH bytes equal to the address of the defective
track.

2. The RO count field on the defective track is written
with CCHH bytes equal to the address of the alternate

08 /VS UTILITIES

General utility programs are available with 0S/VS operating
systems to aid in alternate track assignment and Velume
initialization. Because alternate track assignment is a
customer responsibility, the following s for information
only, For more detail, see 05/VS Utilities (Order No.
GC35-0005).

IBCDASDI {standalone initializer)

A standalone utility uzed to initialize 2 Volume:
o Flags tracks defective and assigns alternate tracks.
« Writes volume lahel on track O, record 3.

» Constructs and writes a voiurme table of contents
{VTOC).

& \Writes an IPL record on track 0.

e Allows tracks previously flagged defective 1o be
analyzed and reclaimed if they are usable.

* Writes RO on each track.

IEHDASDR {online initializer)

An anline utility used to initiatize a Volume:
o Performs the same functions as IBCDASDI.

¢ Can be used to dump or restore the cantents or a
portion of the contents of a Volume.

track. .
3. Bit 6 of the flag byte in the HA field on the defective
track is set.
AX0040 2747359 See EC 440224
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{EHATLAS (assign alternate track)

A system utility used to assign and write an alternate track:

s Attempts to rewrite defective record{s) with data
supplied by the user.

» Flags a track defective if it cannot be rewritten
successfuily.

» Locates and assigns an alternate track.

* Retrieves and transfers usable data records from the
defective track to the alternate track.

« Replaces bad records with data supplied by the user.

Alternate tracks cannot be assigned for defects in Home
Address or RO count fields. Tracks fiagged defective cannot
be reclaimed. Use IBCDASD! or IEHDASDR.

ALTERNATE TRACK AsSIGNMENT  OLT 30

DOS/VS UTILITIES

General utility programs are available with DOS/VYS
operating systems 1o aid in alternate track assignment and
Veolume initialization. Because alternate track assignment is
a customer responsibility, the following s for information
only. For more detail, see DOS/VS System Utilities (Order
No. GC33-5381).

INTDK (initialize disk)

A system utility used to initialize a Volume:
s Reads HA and RO fields.
s Writes volume label on track O, record 3.

« Constructs and writes a volume tabhle of contents
{VTOC} on cylinder 0, track 0.

e« Allows tracks previously flagged defective to be
analyzed and reclaimed if they are usable.

Alternate tracks are not assigned for tracks flagged
defective. it is assumed that any track that is flagged
defective has previousiy had an alternate assigned. To assign
an alternate track, use ALTDK or standalone [BCDASDI.

ALTDK (assign alternate track)

A system utility used to assign and write an alternate track:
e Flags defective track,

» Llocates and assigns an alternate track {requires a valid
VTOC on the volume.)

s Retrieves and transfers usable data records from the
defective track to the alternate track.

e Replaces bad record(s} with data supplied by the user.
¢ The condition of the defective track is not analyzed.

Alternate tracks cannot be assigned for defects in Home
Address or RO count fields. Tracks flagged defective cannot
be reclaimed. Use standafone |BCDASD! or INTDK.

ALTERNATE TRACK AssiGNMeENT  OLT 30



COMMON ERROR MESSAGES COMMON ERROR MESSAGES  OLT 40

SectID |REFNUM Error Messages and Console Communications Diagnostic Information CE Action

T3340X CECOM |INT REQ, R TO RETRY, T TO TERM After replying, the Start 1/0Q is retried or the OLT is 1. Determine the cause of Intervention Required Status, then
038 terminated. reply.

2. Ensure that the drive is ready.

T3340X CECOM |CC = ¥, R TO RETRY, T TO TERM This message is sent to the console to warn of catastrophic 1. Determine if the subsystem is 'hung' before continuing.
039 failure {condition code = 2 or 3). Usually when the storage See if the storage control is in the normal idle loop. If
. control is busy or not operational, further testing is invalid. normal, enter desired reply; if not, go to START 100.

Determine if the controileris 'hung' before continuing. If so, | 2. Ensure that all cables and connectors are secure.
a Halt 1/0 failed to clear the condition. After replying, the 3. Ensure that the drive is ready.

Start 1/0 is retried or the OLT is terminated. 4.  Ensure that the interface is online.
T3340X | CECOM |DEV NOT 3340 CDS type code for the device under testis not '0A". Correct the CDS type code for the device to be tested or equate
041 '"EQU"' the device address to some existing CDS with the
desired type code.
]
AX0060 2747360 See 440223 440224 440227
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COMMON ERROR MESSAGES

COMMON ERROR mESsages QLT 50

SectID |REFNUM Error Messages and Console Communications Diagnostic Infermation CE Action
T3340X XX090Q |(FPM MODE File Protect mode was established. This section needs write |1.  Reply YES (Y) to the OLT message CAN VOL DATA ON
space so it is not allowed to run. XXX BE DESTROYED.

2. Then select the CE track (cylinder 1024, heads 0 through
29) to prevent destruction of valuable data.

Note: Nine (9) standard error numbers (REFNUM) have been reserved for grrors encauntered by the Start 1/0 used by
OLT sections. These error numbers are XX091 through XX089, where XX is the routine number.
T3340X XX091 [ENVIRONMENTAL ERROR An error occurred on a test CCW chain that established Error | 1f a log overflow occurred, {Sense byte 7 = '60') ighore
Logging mode or storage control was in Force Logging mode. | following action.

1. If the storage contro! is in Normal mode and this message
appears intermittentty, set the storage control to CE Normat
mode.

2. If the storage control is in CE Normal mode and the error
looks solid, anlayze errors as shown in Commeoen Action B
(OLT 28).

T3340X XX092 |CHANNEL CHECK This error message is printed by the STARTIO subroutine Channel checks are probably not due to subsystem failure. Run
when channel checks are found in the CSW status. The test |CPU channel tests.
1s terminated when channel checks are found.
T3340X XX093 |WAIT TIMED OQUT This error message is printed by the STARTIO subroutine Ending status was not received from the CCW chain printed with
when the test has timed-out while waiting for ending status. {this message. The subsystem may have gone busy or not
The test is terminated when it times out. operational, which invalidates further testing. Look for messages
to this effect following REFNUM 93. If the contral unit is
"hung', the storage e control must be reset before continuing
the test.
T3340X XX09%4 |ERR CH SENSE This error message is printed by the STARTIO subroutine. 1. If this failure persists 32 times, (see REFNUM
When the sense data is not posted, another STARTIQ is tried. XX095).continue running tests to determine if Sense /0
failure is intermittent or solid.

2. Run storage control tests.

3. Run CPU channel test for Sense 1/0.

T3340X% XX095 [32 RETRIES This message is printed before terminating a section if either |1.  Continue running tests to determine if Sense 1/0 failure is
CU Busy or Invalid Sense was received on STARTIO and confined to this OLT.
retried 32 times. See example on OLT 80. 2. Run storage control tests.
3. Run CPU channel test for Sense | /0.
AX0060 2747360 See 440223 440224 440227
3340 Seq.20f 2 | Part No. {1) EC History| 14 Mar 75 | 15 Dec 75 | 14 Sept 76 |
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COMMON ERROR MESSAGES

COMMON ERROR MESSAGES

OLT 60

SecttD |REFNUM

Error Messages and Console Communications

Diagnostic Informatian

CE Action

Example:

CCW01
CCW02
*CCwo3
CCWOo4
CCWO5

¥T3340PSA-24 RTN 001
HDA HA/RO SCAN

XPTD €CC 0O
XPTD CSW1 00 017940 QCO0 0000

00 017930 0E40 0005

08 00 82 00 40D D0 21 44 01 00 00 00 00 CO 0D 00 0O
00 00 00 G0 00D 49 a4

1/0 ERRS READING HA/ROD

*RCVD CSWI
*RCVD SNS

1F 01796A 40 00 0007
07 01796C 40 00 0006
1A 017981 40 00 0005
16 017986 80O 00 00710
16 017938 30 0C 2328
RCVD CC O

DEV/LN 02E1

ECA O REFNUM 0Q003

CaWw 000173918

This is an exarmple of the error message output whenever a
status error occurs. This message includes:
Symbol Meaning

* _Error message

T3340PSA OLT section identification

v/L24 OLT version and level

RTNOO1 Routine number in OLT

DEV/LN Device address against
which OLT ran

REFNUM Index into error dictionary
{OLT section}

* on CCWO03 Failing CCwW

* on RCVD CSW
* on RCVD SNS

Failing status
Failing sense data

Locate the REFNUM in the OLTs section (starting on OLT
200} and foliow the diagnostic infermation and CE action.

Go to Common Action B (OLT 28)

T3340X X¥099 [ABTERM, RET CODE - XX RCVD FROM YYYYVYYY The OLT(S)EP module name YYYYYYYY returned to the OLT Usually due to a failure in OLT{S}EP {unless EXIO or
H H o ] P | 1 [
Module Return Code Termination Reason Termination in use with an error {return code = ' XX', should be = '00"). WAITIO is |nvo[ved). _ Restart OLTEP or OLTSEP.
Check the Configuration Data Set (CDS) to make sure that
(YYYYYYYVY ) { XX} Code . g X
Meaning of Termination Code: it is correct for the system. Use SOSP LIST function or
. - o o DISPLAY to obtain configuration data.
ALLOCATE o4 Module not avallable 1 s - Termination Termination may Module not available {return code '04") from any request
08 Device nol in device entry list Code be due ta: K
10 Space not availabie H u : for a module means that:
e 0 The OLT a.  OLTand OLT(S)EP are not at compatible levels. This
CECOM 04 Medule not available c,D D The OLT(S)EP driver ) is not an error, but probably a down-level OLT(S)EP.
08 Error executing module D T Device under test, including channel and/o b.  Module has been removed from OLT Library.
) c. Device may be shared. This is not an error.
CONVERT 04 Module is not available D storage control Y
08 Error from EH conversion 0,D Cc CanIgUFa‘t‘IOH Dat_a Set not correct
H Hardware in use, including console printer
DPRINT G4 Module net available D u User error
o8 Error while printing line of data H
oc Incomplete parameter list 0
EXIO 04 Module not available D
08 Device not available c,D,T
Device nect primary or data protected 0,r
Device busy T
ocC File protect violate. Respond with
YES to CAN VOL DATA BE DESTROYED U
GRAB (eFi} Device Neot in device entry list U
08 Entry list contains only one device U
cC Device descriptors not available C
PLINK 04 Module not available D
WATTIO (oF) Module not available D
0g Timed out . T
ocC Error - Device not valid 0,C
AX0210 2747361 See 440223 440227
3340 Seq. 10f2 |Partto. (1}| |EC History] 14 Mar 75 | 16 Dac 75 | 14 Sept 76
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T3340PSA ERROR MESSAGES

T3340PSA ERROR MESSaces OLT 200

PACK SCAN A
SectID REFNUM Error Messages and Consols Communications Diagnostic Information CE Action
T3340PSA| CECOM IENTER TRACK{(S) FOR HA/RUO CHECK, 'ALL' OR 'END' AS CCCHH OR Valid track entries are as follows: Example:
033 CCCHH~CCCHH { IN HEX} - Enter one track {‘005071°, CYLINDER 5, HEAD 1) or same
ggfgt;rDM = '00000" through '15C0B°' portion of the Volume (‘00501 — 01008, CYLINDER 5,
) HEAD 1 through CYLINDER 16, HEAD 8) to be scanned.
70 Wb Volume = '00000" through 28308 At the conclusion of scanning the last track selected, a statistical
summary is printed and routine 2 is re-entered to allow selection
of some other tracks or End. Defauit (ECB) is to check the entire
logical Volume.
T3340PSA | CECOM |ENTER RO DATA LENGTH AS '8', or 'ANY' Enter RO data length t¢ be scanned; eight bytes if a standard
034 0S5/VS Volume is mounted, and any number of bytes if no data
length test is required. The test defaults (EOB) 1o an 8-byte data
length scan.
AX0210 27473861 See 440223 440224 440227
3340 Seq.20f2 | PartNo. (1)| |EC History| 14 Mar 75 | 15 Dec 75 | 14 Sept 75
T3340PSA ERROR MESSAGES OLT 200

© Copyright 1BM Corporation 1973, 1975, 1976



T3340PSA ERROR MESSAGES

PACK SCAN A

T3340PSA ERROR MESSAGES

OLT 205

Sect ID

REFNUM

Error Messages and Console Communications

Diagnostic Information

CE Action

T3340PSA

00001

DM size i

s XX MB

VOL ID ON XXXX IS YYYYYYYYYY

This message is printed if the Volume under test is labeled,
where XXXX is the drive atddress. 1f no label record (cyl O, hd
0, R3) exists or it cannot be read, YYYYYYYYYY reads
-NONE-. This message is preceded by error REFNUM 00002
if some hardware error other than No Record Found
terminates the operation. The scan continues.

This is a normal message unless preceded by error REFNUM
00002.

T3340PSA

00002

I/0 ERR READING VOL ID

This message warns of some hardware failure other than No
Record Found while trying to read track O, data Record 3.
The Volume scan continues.

—

If the error is a Data Check and the drive has already been
tested error-free using micreodiagnostics, the problem is
with the volume label. The operator must use the
appropriate utility to restore the label.

See OLT 30 for utility descriptions.

2. If the error is not a Data Check, use the printed status and
sense data, then go to Common Action B (OLT 28).

T3340PSA

00003

CCWCT 1F
CCcwo2 07

*CCW04 16

CCWES 16
XPTD CC

*RCVD SNS

ccc H

CCWO3 1A

01781E
017820
017835
017834
017770

0 RCVD
XPTD CSW1

I/0 ERR READING HA/RO

40 00
40 00
40 00
80 GO
30 00

0001
0006
0005
0010
2328
cc o

CAW 000177D0

00 C177F8 0CO0 0000
*RCVD CSW1 00 O0177F0 OE4C 0008
08 00 00 00O 40 22

19 471 00 22 00 19 00 0O 00 OO GO

00 00 00 00 00 49 41

HRR KL

0022001200 00 0008

DL 1..8N8 0-6...0 FM |.......... SNS 8-23............ \

08000000402219 41 00220019200000C0000000000000049241

This message warns of some error while trying to read HA
and/or RO. The Volume scan continues,

This message may be followed by REFNUM 00007, which
identifies an incorrect HA and/or RO Read.

—y

If the error is foilowed by REFNUM Q0007 or 00009, see
action for that REFNUM.

2. If the error is not followed by REFNUM 00007 or 00009,
use the status and sense data printed with REFNUM
00003, then go to Commeon Action B {(OLT 28).

T3340PSA

00007

-HA AND/OR RO COMPARE ERROR FOUND

... JCYLE=0057
HOME ADDR-
EXPD=040057000F
RCVD=000017000F

HD#=0F (HEXJ....
RO COUNT——==-———= RC DATA-———=-—
0057000F00000008 MXUXHEXAXXXXAXXK

0194000100000008 000CCGC0O0O0000O00CO

This message warns of HAs and/or ROs that are not as
expected.

XX---XX in EXPD field(s} indicates data insignificant.
XX-—-XX in any RCVD field indicates significant data was not
read into appropriate buffer {incomplete operation).

1. if the error was preceded by REFNUM 00003 and the error
was not a Data Check or No Record Found, go to Common
Action B {OLT 28).

2. Verify that all microdiagnostics run error-free on this drive.
If there are no microdiagnostic errors, run OLT T3350WT
on the CE track with the failing head selected.

3. if T3350WT runs error free, the problem is with the HA or

RO on this track. Restore the track with the appropriate

utility. See OLT 30 for utility descriptions.

CAUTION

Restoring the HA and RO destroys the remaining data on the
track.

T3340PSA

00008

DEF= 020
MATE= 010
....CYL=

HOME
EPXD=0001
RCVD=0201

1090001
1T0EQ00Y
0109

ADDR-
02000
090001

Hb= 01
3340 PSA HA/RO SCAN

DEF TRK FOUND WITH INCORRECT -ALT-MATE ASSIGNED
HOME ADDR-

RO COUNT-——--—-
010EQDOT
C10EQOON
(HEX)....

RQ DATA----—---

RO COUNT-----~=- RO DATA--------
0109000100000008 XXXXXXXXXXXXXXKX
010E0001FADD0008 01090001FAFFFFFF

This message warns of defective or alternate flagged tracks
that point to mate tracks that are not correctly flagged, or if
flagged, RO does not point back to the ALT/DEF track {invalid
assignment). Alternate tracks with incorrect mates do not
have to be corrected.

If the track is defective, the operator must use the appropriate
utility to restore the track. See OLT 30 for utility descriptions.

3340

AX0225
Seq. 10of 2

2747362
Part No. {1)

See

EC History

440227
14 Sept 76

440223
14 Mar 75

440224
15 Dec 75
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T3340PSA ERROR MESSAGES T3340PSA ERROR MESSAGES | QLT 210

PACK SCAN A

SectID |REFNUM Error Messages and Console Communications Diagnostic Information CE Acticn

This message is printed immediately to warn of a Data Check |The CE action to be taken when a Data Check is discovered

on the record indicated (see the failing CCW in REFNUM depends upon the analysis of the 3340 HA /RO Scan Error
00003, marked with an *, to determine the failing command). |Statistics Table {REFNUM Q000B) and this detailed arror

The sense data is reproduced in its entirety to allow absolute |message. Consistent Data Checks may indicate a defective head
identification of the data error. See SENSE 100 for a sense or drive read problems. Run OLT T3340WT and select the

byte breakdown. The most significant byte is Sense Byte 7,  |suspected heads on the CE cylinder {see CE cylinder on OLT 20).

T3340PSA | 00009 DATA CHECK ON HA OR RO

identified by FM in the message. Run read/write microdiagnostics to verify that the drive and

- o Volume are OK. If the drive has already been checked, the error

Sense Byte 7 Description: is related to the Volume.

Format Msg Field Meaning The Volume may be corrected by the operator by using the
appropriate utility. See OLT 30 for utility descriptions.

4 0 HA ECC Data Check

4 1 Count ECC Data Check Go to Common Action C (OLT 28).

4 2 Key ECC Data Check

4 3 Data ECC Data Check

4 4 HA No Sync Byte Found

4 5 Count No Sync Byte Found

4 6 Key No Sync Byte Found

4 7 Data No Sync Byte Found

5 3 Data Data Check

Format 4 Data Checks are uncorrectable. Format 5
correctable Data Checks are caused by a failure
while reading data and should be considered as
HDA or data failures or intermittent hardware
failures in the tested drive.

T3340PSA| 0000A |1/0 ERRS READING HA/RO This message is printed immediately to warn that some error  |Use the printed status and sense data in REFNUM 00003, then
e CCYLE=¥XKEY HD#=XX({HEX).... other than a Data Check occurred in the chain displayed. proceed to Common Action B {OLT 28).
‘ : . Data integrity information for the record indicated is lost. If .
(EXCESSIVE HDWR ERRS ON CURRENT CYL, TEST TERMINATED) this was the 12th error on this cylinder, the message including

TEST TERMINATED is added to the message, a statistical
summary is printed, and the OLT terminates.

AX0225 | 2747362 See 440223 | 440224 | 440227
3340 Seq.20f2 | PartNo. (1)| |EC History| 14 Mar 75 | 15 Dec 75 |14 Sept 76
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T3340PSA ERROR MESSAGES

T3340PSA ERROR MESSAGES OLT 220

Diagnostic information

CE Action

This message follows abnormal termination or cancellation of
the OLT. It also follows testing of the selected portions of the
Valume, but the error statistics may not represent the
condition of the entire Volume. ERR TYPES 40 through 53
are derived from the sense data provided on Data Checks.
ERR TYPE XX is a catchall type to include all non-Data Check
errors (hardware failures). Totals by head number (HD #) and
by ERR TYPE number are shown, as well as an overall totat.

The maximum value for any individual ER R#/HD# error
counter is 265, If any additional errors occur, the error
counter is locked at 255 until the error message is printed.
A count of 2556 may represent more than 255 errors,

Fixed Heads:

If the drive {Volume) being scanned has fixed heads, then the
actual cylinder(s) on which the errors occurred determine if
fixed or moveable head(s) are failing. See the detail message(s)
corresponding 1o the errors in this table {REFNUMs 3, 7, or A)
tor identification of cylinder and addresses. Then convert log-
ical to physical per the following:

Physical
Logical Fixed
Cylinder Head Heads
1 o-1 -5

2 o-11 6 — 11

3 0—-1 12 -17

4 0-1 18 — 23

5 -1 24 — 29

6 o-1 30— 356

7 0—Mn 36 - 46

8 0-mn 42 — 47

9 0o-—-n 48 —- 53
10 0o—-1 54 — 59

This output should be analyzed to determine if data errors or
hardware failures follow any pattern. Many errors on one head, for
instance, may indicate a defective head. Refer to the detailed error
messages {REFNUM 00009) for more specific information on
tracks/records in error. Follow the CE Action under REFNUM
00009.

This message follows the ERROR STATISTICS TABLE above.
Defective and alternate tracks are summarized with NO MATE
appearing beside those tracks flagged but not pointing to a
valid or readable mate. Detailed information for these faulty
ALT/DEF tracks is printed immediately and is found preceding
this message {see REFNUM 00008},

All tracks in the alternate area are flagged and point to
themselves until assigned to a defective track. These are not
summarized here.

No action is necessary unless DEFECTIVE tracks with the NO
MATE message appear. Then, the operator must use the appro-
priate utility to reflag those defective tracks or restore the
Volume. See OLT 30 for utility descriptions.

PACK SCAN A
SectID |REFNUM Error Messages and Console Communications
T3340PSA| O000B |3340 PSA HA/RO SCAN FERROR STATISTICS TARLE
**x YOL ID ON 0160 IS .... —NONE-#*#*%
HD# - ERR TYPE# (SENSE BYTE 07 }-———-——-
(HEX) 40 41 (42----49, 50---——- 523} 53 XX  TOTAL
00 000 000 —rmvem——mmem e 000 Q00 0000
01 000 000 =———————mm e 000 001 001
SUMMARY INFORMATION FOR HEADS 2-11 WILL BE INCLUDED HERE
1B C00D 000 ——rmwemmrmm e 000 001 G001
TOTALS 00000C00  —-ommmmm e 0000 Co02 0002
T3340PSA| 0000C |DEFECTIVE/ALTERNATE TRACK SUMMARY
CYL HD /CYL HD (HEEX)
002B 05 /022B Q0
002F 01 /022B 01
003C 01 /022B 02
0044 03 /022B 03
0059 ©1 /022B 04
005C 19 /-NO MATE
GO7E 00 /022B 05
AX0240 | 2747363 See 440223 440224 440227
3340 Sea.10f2 | PartNo, (1)| |EC History| 14 Mar 75 | 15 Dec 75 | 14 Sept 76
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73340 PSB ERROR MESSAGES T3340 PSB ERROR MESsaGges OLT 230

PACK SCAN B
SectID |REFNUM Error Messages and Console Communications Diagnaostic Information CE Action
T3340PSB | CECOM |ENTER TRACKS(S) FOR DATA CHECK 'ALL' or 'END' as CCCHH OR Entering this track select mode of testing (routine 2) causes | Enter one track or some portion of the Volume to be checked. At
033 CCCHH-CCCHH (IN HEX) the OLT to go into a record-at-a-time test mode where the conclusion of the burst check of the last track selected, a
selection of routine 1 (default) allows the faster statistical summary is printed and routine 2 is re-entered to allow
cylinder-at-a-time mode. Do not use this routine 2 mode to  |selection of some other track(s} or End. Defauit (EQB) is to
check all tracks. check all tracks.
Valid track entries are as follows:
35 Mb DM = '00000"' through '15COB"
3344 or
70 Mb Voiume = '00000" through ' 2B90B'
T3240PSB| CECOM |ENTER TRACK TO LOOP AS CCCHH IN HEX Enter one track address (in hex) to be burst checked in a tight
035 loop. Default (EOB) is to cylinder O, head O.
AX0240 2747363 Sea 440223 430224 440227
3340 Seq.20f2 | Part No. (1} |EC History| 14 Mar 75 | 16 Dec 75 | 14 Sept 76
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T3340 PSB ERROR MESSAGES T3340 PSB ERROR MESSaGes OLT 240

PACK SCANB

SectID |REFNUM ' Error Messages and Console Communications Diagnaostic Information CE Action

T3340PSB| 00001 [VOL ID ON XXXX IS YYYYYYYYYY This message is printed if the Volume under test is labeled This is a normal message unless preceded by error REFNUM
and XXXX is the drive address. If no label record (cyl Q,hd 00002,

0,R3) exists or it cannot be read, YYYYYYYYYY is -NONE-.
This message is preceded by error REFNUM 00002 if some
hardware error other than No Record Found terminates the
operation. The Volume scan continyes.

T3340PSB| 00002 |-I/0 ERR READING VOLID

This message warns of some hardware failure other than No 1. If the error is a Data Check and the drive has already been
Record Found while trying to read track O, data record 3. The tested error-free using microdiagnostics, the problem is
Volume scan continues. with the volume label. The operator must use the

appropriate utility to restore the label. See OLT 30 for
utility descriptions.

2. If the error is not a Data Check, use the printed status and
sense data, then go to Common Action B (OLT 28).

T3340PSB| 00004 |SEARCH FAILED ON REC# XX This message indicates the search for record number XX 1.  If this failure first occurred on REC #00, then the RG on this
-« - CYLY=XXXX , HD$=XX( HEX ) failed after a prior read of record number XX was completed track is missing. Run OLT T3340PSA on this track. For any
successfully. The test continues on next record. other REC #, see Steps 2 and 3.
2. If the storage control is not in Normal mode, this is printed

as a result of reading/searching any count field with an
intermittent uncorrectable error. In other than Normal
maode, 1esting moves to the next track and leaves the
remainder of this track untested.

3. If the storage control is in Normal mode, the problem is an
intermittent read error. Follow the CE Action for REFNUM
GO009.
T3340PSB| 00006 |UNCORRECTABLE DATA CHECK IN HA FIELD This message indicates the HA or CNT field on this track 1. If the message reads HA FIELD, run T3340PSA on this
SKIP BURST CHECK CN THIS TRACK comtains an uncorrectable Data Check, preventing burst check track.
... CYLH=XXXX, HD4=XX (HEX) on subsegquant records on this track. This message is 2. If the message reads CNT FIELD, do ane of the following:
followed by REFNUM C0D0G9. Test continues on next track. a. Backup this track and then test it using OLT

T3340WT. Use IEHATLAS to save the tfrack.

b. Have the customer perform the appropriate data
recovery action for this track, record, data set, or
volume.

AX0250 2747948 440224 440227
3340 Saq. 10f2 | Part No, (1} 15 Deoc 75 |14 Sept 76
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T3340PSB ERROR MESSAGES

OLT 250

T3340PSB ERRORA MESSAGES QLT 250

PACK SCANB
SectID |REFNUM Error Messages and Console Communications Diagnostic Information CE Action
T3340PSE| 00009 |DATA CHECK ON REC# Q1 (HEX) This message is printed immediately to warn of a Data Check |The CE action 1o be taken when a Data Check is discovered
CCC  HHRR KL DL |..SNS O0-6...1 FM | «onnu.o. ... SNS 8-23. .. | on the record indicated. The sense data is reproduced inits  |depends upon the analysis of the 3340 PSB Burst Test Errar
0002000301 1811C4 080000004002G3 43 00020003010200000000000000004943 entirety to allow absolute identification of the data error. See |Statistics Table (REFNUM 0000B) and this detailed errar
SENSE 100 for a sense byte breakdown. The most message. Consistent Data Checks may indicate a defective head
significant byte is Sense Byte 7, identified by FM in the or drive read problem. Run T3340WT {using a CE track) or run
message at the left. read/write microdiagnostics to verify that this drive and Volume
Sense Byte 7 Description: arg OK. |f the drive has already been checked, the error may be
. ) lated to th ;
Format Msg Field Meaning related to the Volume
The Volume can be tested using T3340WT (see OLT 25 for
:’ ? SA . Egg ga:a g’pect description). Write/read failures on a single track indicate that it
4 ’ Koun ECO Data Check should be flagged as defective. The Volume must be corrected
ey ata Lhec by the operator using the appropriate utility. See OLT 30 for
4 3 Data ECC Data Check utility descriptions
4 4 HA No Sync Byte Found )
4 5 Count No Syng Byte Found|.
4 6 Key No Sync Byte Found
4 7 Data No Sync Byte Found
5 3 Data Data Check
Format 4 is uncorrectable. Format 5 correctable Data Checks
are caused by a failure while reading data and should be
considered as HDA or data failures or hardware failures in the
tested drive.
T3340PSB| O0000A |I/0 ERRS READING RECH# XX (HEX) This message is printed immediately to warn that some error |Use the printed status and sense data, then go to Common
.. CYL#=XXXX HD#=XX (HEX).... other than a Data Check occurred in the chain displayed. Action B {OLT 28).
{ EXCESSIVE HDWR ERRS ON CURRENT CYL, TEST TERMINATED) Data integrity information for the record indicated is lost. If
this was the 30th error on this cylinder, the message including
TEST TERMINATED is added to the message, a statistical
summary is printed, and the OLT terminates.
T3340PSB| 0000B 2240 PSB BURST TEST This message is printed following testing on the portion of This output should be analyzed to determine if datz errors or
*%¥% VOL ID ON 0160 IS .... -NONE- #*%% the Volume selected, following abnormal termination, or hardware failures follow any pattern. Many errors on one head for
HD4  —mmmle ERR TYPE# (SENSE BYTE 07 jo-———mmn following cancellation of the OLT. ERR TYPES 40 through 53 |instance, may indicate a defective head. Refer to the detailed error
(UEX 40 41 42-——=4%, 50---— 52) 53 XX  TOTAL are d?:}"ed from the Sen*"’ﬁ data provided on Data Checks. messages {REFNUM 000G9) for more specific information on
00 000 D00 — =~ mmmmmm e 000 000 0000 ERR TYPE XX is  catchall type to include all non-Data Check .k /records in error. Follow the CE Action under REFNUM
01 900 000 = - o 000 001 0061 errors (hardware failures). Totals by head number (HD#) and 00009,
SUMMARY INFORMATION FOR HEADS 2-11 (HEX) WILL BE INCLUDED HERE oy ERR TYPE number are shown as well as an overall total.
0B 000 000 ——-————mrm e 000 001 0007 The maximum value for any individual ERR#/HD# error
TOTALS 00000000 ------—mmmmmm e e 0ooco o002 cooz eounter is 255. If any additional errors occur, the error
counter is locked at 255 until the error message is printed.
A count of 255 may represent more than 255 errors.
Fixed heads: See OLT 220, REFNUM 0000B.
T3340PSB| 00000 |RECORD X¥ COUNT FIELD WNOT 8 BYTES This message warns of some record, XX, which does not have The operator must use the appropriate utility to restore the track.
v CCYL#=XXXX HD#E=XX{ HEX) an 8-byte count field. See OLT 30 for utility deseriptions.
AX0250 2747846 440224 440227
3340 Seq.20f 2 | Part No. {1} 15 Dec 75 | 14 Sept 76 i
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T3340WT ERROR MESSAGES

T3340WT ERROR MESSaGes OLT 260

WRITE TEST
Sect 1D |REFNUM Error Messages and Console Communications Diagnostic Information CE Action
T3340WT | CECOM |ENTER TRACK TO TEST AS CCCHH (DEC) OR XCCCHH (HEX) Enter the track address to be tested or terminate the test. If a head is to be
064 DUMP VALUABLE DATA BEFORE CONTINUING, ENTER 'T' TO TERM tested, use a CE track.
OR SELECT CE TRACK (CYL 3249, HDS 1-=11 QODD) OR Enter "X AFDOA’ to run the write/read test on the CE cylinder, head 10.
- If tests have been run successfully on the CE track and the data on the
E le(i gggé HEIS\IT:BR‘] E ngg&H?PS track 1o be tested is considered scratch, then a non—CE track can be
' tested. The track address can be entered in sither decimal or hex.
Enter 05201 or ‘X03401’ to test cylinder 52, head 1.
Enter 00311 or *X00308" to test cylinder 3, head 11,
Enter “XAF40B’ 10 test CE cylinder physical head 29.
3344 Note: One track on the CE cylinder is error free and suitable for
running OLT T3340WT. A label on the rear of the HDA will ident-
ify the error free track. I no label is present, track 1 is error free.
Use parameters ‘XAFOHH", where HH is the track number in hex,
3340 Note: A non-CE track on a data module can only be sefected
if the Volume label is ‘'CE FACK'". CE cylinder track 01 is defect
free over its entire length.
T3340WT | CECOM [**WARNING** TESTING ON TRACK XXX XX (CCC HH IN DEC) ' Verify and doubie check that the track to be tested is the one
065 |ALL DATA ON THIS TRACK WILL BE DESTROYED that you desire.
T3340WT | CECOM [REPLY 'GO' TG PROCEED, 'C' TO CHANGE QR 'T' TO TERM H you do not want to destroy data on the track described in
066 CECOM 068, reply ‘C’ to return 1o the track select mode
{CECOM 064) or;
1¥ you do not want to continue OLT T3340WT, reply ‘T’ to
terminate the OLT.
If it is OK to destroy the data on the track described in CECOM
065, reply ‘GO’ to start the write/read test.
T3340WT | CECOM |DEFECTIVE TRACK XXX XX {CCC HH IN DEC) TO BE UNFLAGGED A defective ar alternate track has been selected for the If this track is not to be tested, reply 'C’ or ‘T’ to the CECOM
067 OR write/read test. Before testing can continue, the Home 066 message that follows, If this track is to be tested, repty 'GO".
ALTERNATE TRACK XXX XX {CCC HH IN DEC) TO BE UNFLAGGED Address must be rewritten with bits 6 and 7 of the fiag The track is re-flagged at the conciusion of testing.
byte set to 00.
T3340WT | CECOM {*WARNING*DEFECTIVE TRACK XXX XX(CCC HH IN DEC) NOT RE-FLAGGED A defective or alternate flagged track was tested. At the Analyze the failure information presented with REFNUM 054 and:
068 ORr conclusion of testing, the Write HA/ RO chain failed to re-flag 1. Run T3340PSA, routine 2, and select this irack (in hex} to
*WARNING*ALTERNATE TRACK XXX XX(CCC BH IN DEC) NOT RE-FLAGGED this track. determine the extent of the damage.
2. Run T3340PSA to scan the Volume for damage or erroneous
HA or RO fields. Restore HA and RO on the track tested
if necessary. )
3. Goto Common Action C (OLT 28}.
T3340WT | CECOM |CORE NOT AVAILABLE TO WRITE RECORDS 4K The OLT attempts to get a Morecore Region of 4096 to 8192 |1 the maximum test capability is desired, increase the region for
069 or bytes. |f the message reads > 4K, only records 4096 bytes or  [OLTEP job. See the OLTEP system library manual for the region
>2K shorter will be written. |f the message reads > 2K only requirements for a 16K OLT.
records 2048 bytes or shorter wiil be written, The test
continues.
T3I340WT | CECOM |{VOL ID ON XXX IS YYYYYYYYYY 1 the VOLID (YYYYYYYYYY) is blank, this volume is Verify that the correct drive and volume were selected before
070 unlabeled. continuing, If either is incorrect, reply ‘T’ to CECOM 064,
AX0260 2747947 440224 4450227
3340 Sea. 10t2 |PartNo, (1)[ |15 Dec 75 | 14 Sept 76
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WRITE TEST
Sect iD [REFNUM Error Massages and Consoie Communications Diagnostic Information CE Action
T3340WT | CECOM |SELECT A CE TRACK The test does not run unless a CE track is selected. 1. The 3344 Volume is in File Protect mode. Reply Yes to the
071 message ' CAN VOL DATA BE DESTROYED .
2. The 3340 data module does not have a label of ' CEPACK ',
Have the volume owner relabel his pack to aliow testing on
non-CE tracks.
T3340WT | CECOM |RTN BYPASSED - 'NO SECONDARY ADDRESS' or Routine 6 does not run if no secondary address is selected at _
073 'RUN STANDALONE ONLY' or DEV/TEST/OPTION time. See OLT 25 for running
'CONTROL MODE NOT AVAILABLE' or instructions.
'RPS NOT INSTALLED' or
OLTSEP (standalone) is not in control.
or
Control mode {standalone only) is not available.
or
The primary drive selected does not have the RPS feature
instailed.
AX0260 2747947 440224 440227
3340 Seq.20f2 |PartNo. (1| |15 Dec 75 |14 Sept 76
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T3340WT ERROR MESSAGES QLT 280

WRITE TEST
Sect ID |REFNUM Error Messages and Console Communications Diagnostic Information CE Action
Prerequisites: s
T3340WT | 00020 |TESTING BLOCK MULTIPLEX ) . If all of the prerequisites have been met, go to Commen
ERR DETECTED ON THE PRIMARY ADDRESS ; ?ﬁg g:‘val’gz“;' st ?fm';‘t i’e"g’:‘ ';”n“t‘;‘;fa"re”;"ga ’ Action B {OLT 28).
ENSURE TEST CHAN IN BLK-MPX MODE AND DEV ON UNSHARED UCHW. 3 The drive must have the RPS feature.
4, If an 1F A is the SCU then the microprogram must
include the Block Multiplex feature,
T3340WY | 00021 [TESTING BLOCK MULTIPLEX
ERRCOR DETECTED ON THE SECONDARY ADDRESS
ENSURE TEST CHAN TN BLK-MPX MODE AND DEV ON UNSHARED UCW.
T3340WT | 00022 |TESTING BLOCK MULTIPLEX Ending status was not received from the CCW chain
WAIT TIMED OUT - NO ENDING STATUS printed with this message. The subsystem may have gone
ENSURE TEST CHAN IN BLK-MPX MODE AND DEV ON UNSHARED UCW. busy or not operational, which invalidates further testing.
Look for messages to this effect following REFNUM 93. I
the control unit is hung, the storage control must be reset
before continuing the tast,
T3340WT | 00050 [ERROR ON READ HA CHAIN The OLT terminates on any of these three arrors. Rerun the test and select a CE track.
gi ggézg ??chﬁz{?N An error on the Read HA command (" 1A ") can be caused by |1. if the test runs successfully, the original track is probably
= a bad Home Address or a drive failure. damaged. Restore the HA and RO fields by using the
. . ) procedure under Common Action C (OLT 28).
An error on the Write HA command {* 18"} can be caused by |, | the test fails on the CE tracks, go to Common Action B
a storage controi or drive failure. IOLT 28).
An error on the Sense 1/0 command (" 04') can be caused by
a channel, storage contrel, or drive failure.
T3I340WT | 00051 IERROR ON READ ID CHAIN An error occurred while attempting 1o Search and Read 1. if the test runs successfully on the selected track, there is
Record 3 on track 0. The test continues to test write/read on damage on the label record (track 0). Restore the label.
the seiected track. See OLT 30. .
2. If the test fails on the selected track, follow the CE Action
under the REFNUMSs produced by the test.
T3340WT | 00052 |ERROR ON WRITE RO CHAIN
or WRITE CKD CHAIN
These errors cause the current routine to terminate.
See the first line of the error message for the routine number i
T3340WT | 00053 |ERROR ON READ RO CHAIN {RTN XX). The routines are described on OLT 25. Rerun the test and select a CE track.
or READ CKD CHAIN 1. If the test runs successfuily, the non-CE track that
previously failed is probably damaged. Fiag the track
defective (See OLT 30).
2, If the test fails on the CE tracks, go to Common Action B
(OLT 28). -
T3340WT | 00054 |ERROR ON WRITE RO CHAIN WRITE RO CHAIN indicates an error terminated the chainto (3. Run OLT T3340PSA for final verification that the problem
or WRITE HA re-write a standard RO on the track being tested. has been resolved. -
WRITE HA CHAIN indicates an error terminated the chain to
re-write an alternate or defective HA and RO following
testing.
1§ the Write HA chain failed, this defective or alternate track
may not be flagged.
AXG270 2747948 440224 440227
3340 Seq. 1of 1 | Part No. (1) 15 Doc 75 | 14 Sept 76
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nance activity.

VOLTAGE LEVELS

+6.0
Up Level (+NPL
NPL
+1.7
Unreliable Region
+0.7
0 Volts — "=
—0.61 ‘ N
+MST
_0.97 Up Level (+MS }
MST-1 e Unreliable m.mm._03
-2.38

440209 440223
25 Mar 74 | 14 Mar 75
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DISK STORAGE AND ATTACHMENT FEATURES

IBM 3340 DISK STORAGE CONCEPT

Unique to the 3340 direct-access storage facility are the
following basic features:

® A data module instead of a disk pack.
e Defect skipping.

The data module is a sealed cartridge that contains disks,
spindle, read/write heads, and access arms. The data moduie
concept offers the following advantages;

Drive capacity can be altered by changing the data module.

Preventive maintenance of the heads, disks, and spindle
is eliminated by reducing the exposure to outside con-
tamination.

Reliability is improved by read/write heads.
Each head reads only the data it previously wrote.

Defect skipping allows data to be written before and after
asurface defect. Thus, all of the track can be used except
for that portion with the defect. This also eliminates
the access time formerly required to move the read/
write heads to an faternate track.

{See OPER 2% for details.)

FEATURES

Some system attachments do not support one or more of
the following features. Refer to Functional Characteristics
or Reference Manuals for systemn or attachment to deter-
mine which features are supported.

For details see:

Fixed Head {FHFE) R/W Section
Rotational Position Sensing (RPS) OPER Section
String Switch {SWFE) S8W Section

Note: SSW section and microdiagnostic Routine 86
available only if feature is installed,

DESCRIPTIONS AND IDENTIFICATIONS
Fixed Head

The Fixed Head feature permits attachment of the 3348
Model 70F. This 70-megabyte data module contains 30
additicnal fixed heads providing 500,000 bytes of
storage with zero seek time.

The Fixed Head feature can be identified by two checks.
First, the Read/Write Matrix card has two DM connector
cables. Secondly, the DM connector between the matrix
card assembiy and the Data Madule has a side connector
attachment,

(See RAY 350 for cable details.)

3340 AY00D1 440224

2747687 | [ See £C
Part No, (1)) [ History
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Rotational Position Sensing

Rotational Position Sensing (RPS} is an optional feature for
the 3340, This feature makes it possible to reduce the time
needed to search for records after the cylinder and tracks
are accessed.

The disk surface is divided into 64 sectors. RPS helps to
locate the sector closest to the desired record. Although the
sector location is not physically indicated on the track, the
3340 stores the sector number at the beginning of all Read,
Write, and Search operations. The sector number can be
transferred to main storage by ¢haining a Read Sector com-
mand after the operation. Subsequent operations with the
same record can be facilitated by programming a Set Sector
in the command chain. The Set Sector command fetches
the sector number from main storage so it can be used to
locate the desired record, provided that the access assembly
is at the correct cylinder and track.

(See OPER 250~ 254 for details,)

The RPS feature can be identified by the added card in
location A1G2 in the drive,

String Switch
The string switch feature {SWFE) ailows an IBM 3340 Disk

Storage and Control and its attached string of 3340 disk storage
modutes to be shared by various storage control attachments,

The 3240 can be dedicated to a single storage control with
an Enable/Disable switch,
(See OPER 111—112 for details.)

The S5W feature can be identified by the cables in the A2
board locations A2—A5 and B2—B5. There should also be
five cards in the A2 board at locations D2, E2, H2, J2, and
M2 and a card in each drive at A1J4. (See SSW 115 for
cable detalls.)

REFERENCE
s Reference Manual for Integrated Storage Control,
Order No. GA26-1620.

» Aeference Manual for 3830 Model 2 Storage Control,
Order No. GA26-1617.

* Functional Characteristics for 3115,
Order No. GA33-1510.

e Functional Characteristics for 3125,
Order No. GA33-1506.

FEATURE IDENTIFICATION

The machine history may be used to identify the features
installed.

DISK STORAGE AND ATTACHMENT FEATURES

CONTROL MODULE
{A2)

/’IJ/

e — T it

/

/ e T T ———
T T —— SATELLITE MODULE
SATELLITE MODULE {81)
(82)

OPER 3

TESTING

For details on running the microdiagnostics for each fea-
ture, see START 110. '

The fotlowing features use the following diagnostic tests:

FHFE — Routine B1
RPS — Routine Ab
SWFE — Routine BB

OPER 3

DISK STORAGE AND ATTACHMENT FEATURES



CONCEPTUAL UNITS

-

CONTROLLER
{See OPER 40 for simplified data and controf flow)

Commands are sent from storage control to the controller

The controller decodes each command to determine if it
is for the controller only or must be forwarded to the drive.

Contains data control circuitry and status information.
Contains the following major functional units.

SERDES, ECC, PLO/VFOQ, Error Assembler, CE Register/
Display/Data Switches, Gap/Data Counter and Read/Write
Control, Op Decoder, and Status Assembler.

DRIVES
{See OPER 40 for simplified data and controf flow)

o Contain mechanical components that atlow information
to be stored on the data module.

e Position read/write heads over a selected cylinder to
gllow direct access to a data record.

® Provide circuits for drive selection and execution of
commands issued by storage control.

¢ Provide read/write circuits to allow data recording on or
retrieval from the disk pack.

e Provide Sector Counter if RPS feature is installed.

& Up to three 3340 satellite modules (B1 or B2} can he
attached to a control module (A2).

Drive A Drive B

Physical
Address 000

=3

Physical
Address 001

=

DEVICE INTERFACH DEVICE INTERFACE

DEY BUS OUT DEV BUS QLT DEV BUS QUT DEV BUS.OWT DEV BUS OUT DEV BUS QUT DEV BUS O ]

~— Device Interface

{See QPER 93 for description)

o Common connection between all drives and the

CONCEPTUAL UNITS | OP E R 5

DATA MODULES
(See OPER 10 for description)

® Heads and access mechanism are contained within the
data modules.

# Contain information for head positioning, data timing,
and rotational position sensing on one disk surface,

® Awvailable in two models:
35 Mb and 70 Mb capacity.

Drive C Drive D
Physical Physical
Address 010 Address Gil

=

DEVICE INTERFACE

(=D

DEVICE INTERFACE

> WRITE <2 REAL &2 ARITE & 1AL & W TE &= B A0 & Whi

Using 1' ; Storage 1 L Controller A
System b a1l Control bos J =
X w w ] w
Channel o ?Zl = o =]
{if applicable) = < b= = n
z : < & :
) CHL BUS OUT & 4 CTL BUS OUT B z
z N = I w
: : : ¢ :
3 g 3} < e
MICHL BUS IN_ [® - 5 =
0, S| 3830-2,15¢, ||, N =
I S| iFA, etc. 5 5 >
= = = = w
L Z W £ =]
&I) - %2’ e _.| w
: w s C Q
E o= o i S N i
L Z L E = DEV-BUS IN DEV BUS IN
- < [ = o
z T 2 b w
- [ - O |
i _ z
m — =] . .l
= T r T 0
z 2 = . =
I I =] pe w
5 o O = of
5
\— Control Interface
{See OPER 90 for description)
# Common connection between storage control and
the controller.
3340 AY0010 | 2747660 440203 440295 | 440214 440224
Seq. 1of 2 |PartNeo.( ) 2 Nov 73 28 Jan 74 | t7dun74 | 15 Dec 75
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CDEV BUS IN  DEV BUS N DEV BUS !
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DATA MODULE DESCRIPTION

3340

1 batamobDuULE

The 3348 data module contains either two or four disks,
depending on the size used. It has a carriage in the module
with two read/write heads per data surface and one servo
head for the servo surface.

See DM 610 for the mechanical features.

Servo Head

2 DATA MODULE SIZE

There are two data moduie sizes;

C—

PHYSICAL DESCRIPTION 35 Mb 70 Mb
Total access Positions 350 350
Total physical cylinders™ 350 360
Data surfaces 3 6
Heads per surface 2 2
Indexes 2 2
Tracks per physical cylinder 12 24
LOGICAL DESCRIPTION 3% Mbh 70 Mb
Addressable data cylinders 348 696
Alternate data cylinders 1 2
CE cylinders 1 2

*Each access position consists of two physical cylinders:
one cylinder on the outer data band and its corresponding
cylinder on the inner data band.

3b Mb Capacity

Read/ WW

Carriage

3 Data Surfaces

ervo Surface

A Write operation is permitted
only when the inset in the DM
handle is properiy positioned.

70 Mb Capacity

440214
17 Jun 74

440205
28 Jan 74

AY0010 | 2747660 440203
Seq. 2 of 2 | Part No. { } 2 Nov 73

440224
15 Dec 75
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- Top surface is not used

8 Data Surfaces

Servo Surface

3 POSITIONING OF HEADS

The data heads and the servo head are fixed in position
on the carriage. The servo head does all of the track
seeking and track following; when the servo head is on
track, every data head is on track.

Servo tracks are prerecorded for seeking, track following, data
ctacking, index point signal generation, and rotational position

signal generation.

Home addresses are prerecorded on ail data tracks for track
identification, seek verification, and skip displacement
information.

4 HEAD HOME POSITION

When the data module is unloaded, the data heads come

to rest in their home positions , and the servo head
comes to rest at its home position . This places the
heads out of the recording area when the disk stops rotating.

DATA MODULE DESCRIPTION OP E R 1 O

Outer Data Band

Inner Data Band,

DATA SURFACE

Relationship
of the servo

surface to the
data surfaces.

SERVO SURFACE

Servo Band

DATA SURFACE

Data Meads
Home Positions

Servo Head
Home Position

SERVO SURFACE

~

\

OPER 10
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3340

DATA SURFACE TRACK LAYOUT

Each data surface has two physical heads, each corresponding
to a data band area.

35 Megahytes

Each head records two tracks during a single revolution of the
disk, an even track after sensing the even index point and
an odd track I} after sensing the odd index point.

Each physicai head relates to the odd and even tracks as two
separate logicai heads,

Data Bands

A logical head is sefected by a logical track address.

An entire cylinder is recorded by sequentially switching heads.
One cylinder can be reeorded on the 35 Mb data module and
two cylinders on the 70 Mb data module before the carriage
must be repositioned.

Odd index Point

See R/W 343-346 for conversion of address to physical
cylinder and head.

int
Even index POl Cylinder

Example: 0G0 — 349

Logical Track Address
35 Mb 70 Mb

0 0

Physical Head
35 Mb 70 Mb

LoFical
Cylinder
Address

Index

o

Even
Odd

Even
Odd

Even
Qdd

Even
Odd

Even
Odd

Even
Odd

Even
Qdd

Even
Odd E
Even
Odd

Even
Odd

Even
Odd

oo g bbbk WW NN 2= OO

W 00 m N~ d Mo AR WW NN == O

LOGICAL CYLINDERS

s
o

0 — 347
348
349

0695
696,697
698,699

Data tracks are

-
o

Even Alternate tracks are

Odd

—
—_

0O o ~O Ooh N = O W ©o NG ;b W
DY OO N O W =0l @P ©0O NGO Ok WK

o bR WW RN -
w

p—y
—

CE tracks are

AY0020
Seq. 1 of2

440218
5 Aug 74

2747661
Part No. | )

440203
2Nov 73
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440214
17 dun 74

440204
21 Dec 73

440209
25 Mar 74

Even In

dex Point

DATA SURFACE TRACK LAYOUT

OPER 12

70 Megabytes

QOdd Logicat
Cylinders
001, £03,
005, .....699.
{heads 611}
See Note 1

_ Dda tndex Point

Even Logical
Cvlinders
009, 002,
004, .....608.
(heads 0—5)
See Note 1

Moveable
Data
Heads

30 Fixed Heads
{Fixed Head
Feature only)

If the Fixed Head Feature is instalied: See Note 1

A, The Fixed Heads utilize logicai
cylinder addresses 001 thru 005.

B. The system cannot use the move-
able heads with logical cylinder
addresses 001 thru 005.

Servo
Head

OPER 12

DATA SURFACE TRACK LAYOUT



TRACK FORMAT

TRACK FORMAT OP E R 20

Note 1: Gaps are usually written with zeros. Turning Write Gate on and off may
cause glitches in the gap that do not affect operation. A specified number of bytes

GAP 1 GAP 2 at the end of each gap must contain valid zeros. The minimum number of zeros
by gap type is: G1 = 13 bytes, G2 =11 bytes, and G3 = 11 bytes.
Zoros Sync, Hex 19 Zeros Sync, Hex 19
(See Note 1) (See Note 1)
106 Bytes 1 Byte 68 Bytes 1 Byte
GAP 1 HOME ADDRESS HA GAP 2 RO COUNT AREA GAP 2
index SD PA F cc HH DCB SD PA F| ID=CCHHR KL DL DCB
Point 107 Bytes SKIP DiS- PHYSICAL FLAG CYLINDER HEAD DETECTION | g9 Bytes | SKIP DIS- PHYSICAL FLAG IDENTIEIER KEY DATA DETECTION |69 Bytes
(235 bytes to | PLACEMENT ADDRESS ADDRESS ADDRESS. CODE BYTE (197 bytes | PLACEMENT ADDRESS LENGTH LENGTH CODE BYTE (197 _bytes
skip a defect). 2 Bytes 2 Bytes 1 Byte 2 Bytes 2 Bytes 6 Bytes to skipa 2 Bytes 2 Bytes 1 Byte 5 Bytes 1 Byte 2 Bytes 6 Bytes to skip a
See QPER 25.° 3 defect) defect)
sed for error detection
when reading HA area, Continued on
, See OPER 44, OPER 21
High-order byte: All zeros Used for error detection
Low-order byte: Track 0—11: when reading count area.
See OPER 44,
DM Size | CC Binary Alternate Track CE Track
Length of data area in RQ.
35Mb | 0-347 | CC=348 Tracks0—1% | CC =349 Tracks 0—11 g
70Mb | 0-695 | CC=696 CC = 698 ength of key area in RO.
697 Tracks 0—11 699 Tracks 0—11 If = 0, key area and the following gap are omitted.
Ses OPER 12, Identifier of record, usually propagated from
Bit O - Turned on by storage contral if skip displace- CCH:I-{ f"""fj of :ome arc]idress Zrea, BytekR s
ment indicates RO count field is to be moved, g HsHally unique tor each record on a track.
B|.ts 12,345 Unused = 0. 0 Defect in next count field
Bits 6,7 1 Defect in key field of this record
00 Normal Track 2 Defect in data field of this record
01 Alternate Track 3 Unused = 0
11 ] 4 Logical record continues next track
T
10} Detective Track 5 Unused = 0
The flag byte in the HA area may be transferred to/from 6.7 Used to mark defective recording
the using system, areas. Same as in HA flag byte.
oo i B‘ .
st Byte:  Bits 128, 64, 32, 16, 8, 4, 2, 1 st Byte B]:tsh12$, ?4' |3_2'd16' 84,21
of physical cylinder address. oF physical cylinder address.
. 2nd Byrte:
2nd Byte: .
' Bit 0 Unused =0
Bit0 Unused = Q . - . .
, i . ) Bit 1 Bit 256 of physical cylinder
Rit 1 Bit 256 of physical cylinder address. address.
Bits 2 Unused =0 Bit 2 Unused = 0
Bits 3-7 - Head Address £its 16,8,4,2,1 Bits 2,4,5.¢,7 Bits 16,8.4,2,1 of rhysical
See R/W 343 nead adciress
No defect: Both Bytes =0 Mo cefect or count area s past the defect: Both bytes = 0.
Defect: Displacement in bytes of surface Defect: Displacement in by tes from Leginning of G2
defect from index. See OPER 75. following count area to defict. See UFER 25
. f - | -
3340 AYOR20 | 2747681 £402G3 440204 I 446209 440214 440218
| !
Sea. 20of 2 jPartNo. ()| | 2Mev 72 1 21 Dec 73 I 25 Mar 74 17 dun74 5 Aug 74 ’J TRACK FORMAT OPER 20
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TRACK FORMAT (Continued) TRACK FORMAT {Continusd} OPER 21

Note 1: Gaps are usually written with zeros. Turning Write Gate on and off may
cause glitches in the gap that do not affect operation, A specified number of by tes

GAP 3 at the end of aach gap must contain valid zeros. The minimum number of zeros LAST GAP
by gap type is: G = 13 bytes, G2= 11 bytes, and G3 = 11 bytes, 2 .
eros are written
(SZe;Ios | Address Mark|  Zeros Sync, Hex 19 : from end of last
ee Note 1 : d i
Count, key, and data fields ata to index.
Continued 59 Bytes 3 Byte Gap 10 Bytes 1 Byte

continue until last data record.
from OPER 20

* RECORD 1
&RO DATA AREA | GAP3 | R1 COUNT AREA GAP 2| R1KEY AREA |GAP2 |R1DATA AREA| GAP 3 O | Gap
sD PA F| tD=CCHHR KL DL DCB Identifies ' Index
§ DATA | cCB SKIP DIs- PHYSICAL FLAG S DATA DETECTION information| peg DATA | ccB DATA | cCB Paint
PLACEMENT ADDRESS LENGTH LENGTH CODE BYTE ‘n data area .
i Variable | 6 Bytes 73 Bytes 2 Bytes 2 Bytes 1 Byte E Bytes 1 Byte 2 Bytes 6 Bytes Varighle | 6 Bytes Variable | 6 Bytes Variable | 6 Bytes
{201 bytes to 73 Bytes
skip a defect) {201 bytes to
sed for error detection skip a defect)
when reading count area.
See OPER 44.
Length of data area in R1.
If=0, End-of-File.
Length of key area in record R1.
=0, key area and the foliowing gap are omitted.
Identifier of record, usually propagated from
CCHH fieid of home address area. Byte R
is usually unique for each record on a track,
0 Defect in next count field
1 Defect in key field of this record
2 Defect in data field of this record
3 Unused =0
4 Logical record continues next track
5 Unused = 0
6,7 Used to mark defective recording
areas. Same as in HA flag byte. See OPER 20.
1st Byte: Bits 128,64,32,16,8,4,2.1
of physical cylinder address.
2nd Byte:
Bit 0 Unused = D
Bit 1 Bit 256 of physical
cylinder address.
Bit 2 Unused = 0
Bits 4,5,6,7 Bits 16,8,4,2,1 of
physical head address.
No defect or count area is past the defect: Both bytes = Q.
Defect: Displacement in bytes from beginning of G2
following count area to defect,
3340 AY0025 | 2747662 440203 440204 | 440209 440214 440223
Sea. 1 af 2 |PartNo. ()| | 2Nov 73] 21Dec73) 26Mar74 | 17Jun74 | 14Mar 75 TRACK FORMAT (Continued) OPE R 21
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SURFACE DEFECT SKIPPING

INTRODUCTION

Mote: If the storage controf is a System/3 DSA, this page should
not be used. Refer to the INTRO section of the 3340 DSA MLM
for information concerning surface defect skipping.

The 3340 automatically skips over surface defects on the
3348 data module disks.

When writing a track containing a defect, a special gap
{128 bytes) is written over the defective area so no data can
ever he recorded there,

If a defect is too large or if there is more than one defect on

a track, the track is flagged as defective and an alternate assigned.
When formatting the tracks and a defect is detected, it is

skipped by either:

¢ Moving a field and extending the preceding gap when the
defect falls near or within the gap, or

® Splitting the field into two parts positioned on each side
of the special gap that was written over the defective
area.

EXTENDED GAP EXAMPLE

Before a 3348 data module is shipped from the factory, a
thorough surface analysis-initiafization is performed. Home
Address and a standard RO (8-byte data length) are written.
If a surface defect is found, tts displacement from the index
Point is written in the HA field (SD = distanca in bytes from
Index Point to center of defect).

When the storage control becomes oriented on a Count

field or Home Address during a Write operation, it stores the
SD and Flag bytes and therefore knows the location of any
defect. When the Count Fietd, SD, and Flag bytes are written
during a WRCKD, the key length and data fength have not been
transferred from the system. The SD and Flag bytes for the
Count field are then computed under the assumption that no
defect exists. When the gap following the Count field is being
written, the key and data length, transferred from the system,
and the SD bytes are analyzed to see if the record extends to
a track defect. If not, the assumption made while writing the
Count field was correct and the SD value for the next Count
field is computed.

If the record does extend to a defect, the Count field is not
valid and must be rewritten with correct 5D and Flag bytes.
The necessary reorientation is accomplished by counting
over aimost a full track worth of bytes, padding to Index
and clocking the remainder until a full revolution is
completed, While this is happening, the record is being
scanned and analyzed to determine whether it must be split
or moved, Also, the system, after initially transferring the
Count field, is ready to begin transferring the Key {data)
fieid. The Count field is now rewritten from storage
contrel with the newly computed SD and Flag bytes. The
remainder of the record is then written, splitting or moving
fields as appropriate.

Reading a record that has a surface defect is automatically
controlled by microcode and no time is lost by seeking
alternate tracks or from rotationai delay.

SURFACE DEFECT SKIPPING

OPER 25

HOW TO DETERMINE SKIP DISPLACEMENT

In normat operation, the Skip Displacement field in the
Home Address is transparent to the user at the channel fevel,
However, the HA SD field can be determined by executing
the following CCW chain via the channel:

Read Home Address
Sense 1/O

If there is no outstanding Device End or Unit Check follow-
ing the execution of this chain, the contents of the HA SD
field appear in sense bytes 2223,

Index
Point Home Address RO Count RO Data R1 Count ) A1 Key Defect 7 R1 Data
-mE——— Extended Gap ——————l—-J (moved}
Bit2=1 Data field affected
= Displacement of S'D =0 Field moved
defect from end -~ — -
of RO Count field
~=—— SO = Displacement of defect from Index o
SPLIT FIELD EXAMPLE
Index {First segment) {Second segment)
Point Home Address RO Count RO Data R1 Count Rt Key Defect —7 R1 Key
D G F _ G2 F G2 [;é G3 = G2 ; ;:::’_'?
Bit1=1 Key field affected
B S
SD = Displacement of = Length of first segment
- -
defect from end _
of RO Count field
-t SD = Displacement of defect from Index -

3340

AY 0025
Seq. 2 of 2

2747662
Part No. { }

440203
2 Nov 73

440204
21 Dec 73

440209
25 Mar 74

440214
17 Jun 74

440223
14 Mar 75
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ALTERNATE TRACK ASSIGNMENT

DEFINITIONS
Alternate Track

An alternate track is an extra track that can be used in place
of a defective track. The 35 Mb data module has 12
alternate tracks, and the 70 Mb data module has 24. These
alternate tracks are designated at the plant and are logically
addressed as follows:

35 Mb — Cyl 348, Hd 00-11 (Decimal}
70 Mb — Cyi 696-697, Hd 00-11  (Decimal}

Unassigned alternate tracks contain their own logical track
address in the CCHH bytes of the HA and RO count field.

In addition, bit 7 of the Flag byte in the HA field is set to
identify the track as an alternate.

Defective Track

A defective track is a track with one or more surface defects
that cause Read Data checks. When the track is assigned as
defective, bit 6 in the Flag byte of the HA field is set and the
RO count field is written with an address pointing to an
atternate track.

ASSIGNMENT OF AN ALTERNATE TRACK

1. Bit 6 of the Flag byte in the HA field on the defective
track is set.

2, The RO count field on the defective track is written
with the CCHH bytes equal to the address of the
assigned alternate track.

3. The RO count field on the afternate track to be assigned
is written with the CCHH bytes equal to the address of
the defective track (that is, it points back to the
defective track).

08/VS UTILITIES (Reference OS/VS Utilities,
GC35-0005)

General utility programs are available with OS/VS
operating systems to aid in alternate track assignment and
data module initialization. Because alternate track
assignment is a customer responsibility, the following is
for information only,

IBC DASDI

An independent or standalone utility used for initializing a
disk pack or data module:

® Assigns alternate tracks for all tracks flagged defective.

® Writes volume label on track 0, record 3.

#® Constructs and writes a volume table of contents {VTQC)
on cylinder 0, track 0.

® Writes an IPL record on track Q.

® Allows tracks flagged defective to be analyzed and
reclaimed if they are good. (Release 7.77 and above.)

®  Allows alternate track assignment for any track, whether
it is defective or not. {Tracks with defects in HA or RO
are included.)

IEH DASDR

A system utility used to initialize a data module:

¢ Parforms the same functions as IBC DASD| except that it
runs under OS/VS,

® (Can be used to dump or restore the contents or a portion
of the contents of a 3340 data module {(ERT ALT).

1EH ATLAS

A system utility used to assign and write an alternate track:

® When defective tracks are indjcated.

® Attempts to rewrite defective record(s} with data supplied
by user.

® Flags a track defective if it cannot be rewritien successfully.

Locates and assigns an alternate track.

® Retrieves and transfers usable data records from the
defective track to the alternate track.

® Replaces bad record(s) with data supplied by the user.

OTHER 0OS/VOS UTILITIES AVAILABLE FOR
DIRECT-ACCESS DEVICES

#® IBC DMPRS — an independent utility used to dump and
restore data on a direct-access volume,

# |EB COPY — a data set utility used to copy or merge data
sets.

® |EB UPDTE — a data set utility used to modify an existing
partitioned or sequential data set. Logical records can be
replaced, deleted, renumbered, rewritten or added to the
member or data set.

® |EB ISAM — a data set utility used to copy an indexed
sequential data set.

AY0030 | 2747934 440218 | 440223
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0S/VS SERVICE AIDS {Reference OS/VS
Service Aids GC28-0633)

® SPZAP — aservice aid program that operates a problem
program,

® Can be used to replace, modify, or reconstruct direct-
access data records that have been destroyed by an 1/0
error.

DOS/VS UTILITIES (Reference DOS/VS System
Utilities, GC33-5381)

General utility programs are available with DOS/VS
aperating systems to aid in alternate track assignment and
data module initialization. Because alternate track
assignments is a customer responsibility, the following is
for information only,

Initialize Disk (INTDK)

A system utility used to initialize 2 data module:

® Reads and verifies HA and RO fields.

® Writes volume label on track 0, record 3 (after reading
all HA and RO fields and verifying they are correct).

® Constructs and writes a volume table of contents (VTOC)
an cylinder 0, track 0.

Note: Afternate tracks are not assigned for tracks flagged
defective, It js assumed that any track that is flagged
defective has previously had an atternate assigned. To
assign an alternate track, use ALTDK or standalone DASD/,

Assign Alternate Track Disk (ALTDK)

A system utility used to assign and write an alternate track:

® Flags defective track,

® | ocates and assigns alternate track.

® Retrieves and transfers usable data records from the
defective track to the alternate track.

® Replaces bad record(s) with data supplied by the user.
Does not analyze the condition of the defective track.

Note: Alternate tracks cannot be assigned for defects in
Horme Address or RO count fields (use standafone DASD!
Z7.77 or above).

Tracks flagged defective cannot be reclaimed {use standalone
DASDI 7.77 or above).

ALTERNATE TRACK ASSIGNMENT OP E R 30

OTHER DOS/VS UTILITIES AVAILABLE FOR
DIRECT-ACCESS DEVICES

CLEAR DISK

® To establish pre-formated tracks on one, or more,
extents on a 3348 disk.
® Create a file label in the VTOC.

COPY and RESTORE DISK

® Copy velume for file to disk, tape or card.

FAST COPY DISK VOLUME

® To copy entire contents of a 3348 volume to another
3348 or tape (multifiles).

DOS/DITTO

® A general purpose utility program can copy files from
disk to disk or tape to print.

3340 OLTS (Reference OLT Section of MLM)

3340 Pack Scan A (T3340 PSA)

® Reads HA and RO on all tracks except CE tracks. *
CCHH bytes in the HA fields are compared against
CCHH bytes in the respective RO fields. An error
summary is printed upon completion.

#® Lists aiternate tracks.

Flags and lists defective tracks.

® |nvalid alternate track mates are called errors.

3340 Pack Scan B (173340 PSB)

® Reads all data on all tracks except CE tracks.® Prints
an error summary upon completion. No data s
transferred or destroyed.

*Checks to see that an ECC data check does not oceur,

ALTERNATE TRACK ASSIGNMENT OP E R 30






DATA AND CONTROL FLOW pataatpconTrOLELOY OPER 40

Controller =) Drive —

CTL TAG BUS

CTL TAG BUS

'
TaGBUs Y CTH! CTLTAGBUS  CTL TAG BUS

BUS OUT
CE PANEL TAG DECODE DEVICE TAG BUS
.CTL BUS OUT (DATA DISPLAY) ASSEMBLER DEV-| _ DEVICE STATUS
. L _ ~ DEV BUS IN BUS IN
n " PANEL 20 OPER 100 OPER 100 ASSM ‘
H B ] 2
O - Attn/Select Response Bus Y
" & OPER 44
o E + o DRIVE
o = it SELEC-
Syne Qut e = OPERATION DECODE - TION
End Response © AND CONTROL - 8" OPER
W -
Recycle =2 ) 110
“ .- DEVICE BUS QUT 5 _
Select Hold ~ 2 ASSEMBLER - DEV BUS OUT DEV BUS OUT - DEV BUS OUT .
T Y OPER 100 ' HEAD
Tag Gate =z 3 ‘ DEV BUS OUT | AL
OPER 90 - READ/WRITE OP _ | DRESS
(] MODIFIER DECODE LGAP CONTROL/CTR TAG
9 OPER 99 R/W SYNC CONTROL DECODE OPER
o CTL BUS QUT CTL BUS OUT OPER 46 : _— =l 4
'_
g BUS OUT REG * 4 ; | ™|
WRITE —== wRiTE RIFaIBIE DEV IAC BUS OPER
OPER 41 . = 101
]
OPER 41 ]
| CTL—I c:v)a
£ BUSIN I | HEAD
> POSI- ' .
_ . ) TION 51 1 I O O I AR BB O
READ BUS  READ BUS e Valid - 1
OPER | | OPER | OPER 10
100 - 115 N B
Sync In DEVBUS IN  ‘DEV BUSIN  DEVIBUSIN  DEV. BUS iN I o o
e —— ASSM I Servo Puises g o)
Nerm End ] Serve n n - .
—_——] _ , ECC PLO/VFO Pulses |
Check End CTL BUS IN p — ] ED/ w g
4 P . , bet
Tag Valid QPER 4 OPER 42 = % B WRITE E u
=} ™ ‘ N- =
Select Active OPER STATLUS ’ " — ?gOL ‘ '
Error Atert 1 98101 i L o WRITE e WRITE ~see WRITE e WRITE ~am WRITE 0|
OPER 44 e ! | o
ind lert 2 ptlf——— 3 T | ! — i ; i
ndex Alert 2| ® .- - - READ <o READ —w— READ —a- READ == REA RARIMD — READ
CE Alert - CE PANEL ' [OPER 93 214
-———————0PER 90 (DATA ENTRY) '
PANEL 20
Error Alert ERROR p— Command Qv?rrun Track Cverrun
ASM prm—— ¥ Sync Out Timing Err Data Found
Check End No AM Founed ECC Data Check
. No Sync Found Error Atert
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DATA AND CONTROL FLOW INTRODUCTION

SERDES

SERDES consists of a Data Register, Shift Register, and

Bit Ring.

® It receives B-bit bytes from storage control and converts
them to serial write data.

® Itreceives serial read data from the drive and deserializes
it into an 8-bit byte to the storage control,

e |tdetects a 20-bit gap in serial data during Address Mark
Search.

» [t supplies clock pulses during Read and Write operations.

Write Data Serializer

During Write operations the serializer takes a byte of data
from Bus OQut (paraitel-by-byte) and sends it to the drive
one bit at a time {serial:by-bit). The serializer comprises
the Bus Out Register, Data Register, Bit Ring, and the Shift
Register.

T

= Bus Out} | Data

5| Bus Qut p-7 b 0-7

= ————-——{Reg —1 Reg A

w

2 g B8 s [T

i Shift

2 Bit Register
3 R G-7

S g Serial Write Data
2 a

o]

5]

Read Data Deseriatizer

During Read operations the deseriatizer takes data from the
drive one bit at a time (serial-by-hbit), assembles the data
into a byte and places it on Bus In. The deseriatizer is
compaosed of the Shift Register and the Data Register.

DEVICE INTERFACE (DEV—1}

e é

3] ] Serial Read Data {0

S Data - =

i Reg ||P-7 Shift El <

x Register o

b 2] .

z - <

| ] Lt

Q )

£ >

z &

!

o

3340 AY0035 | 2747663 | 440203 440204 440214 440218
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n BUS OUT REGISTER

During Write operations the Bus Out Register buffers
data and gates it to SERDES.

DATA REGISTER

During Write operations the output of the Data Register
is ANDed with the Bit Ring to serially gate data out.

During Read operations the Data Register buffers the
contents of the Shift Register.

B SHIFT REGISTER

During Write operations the Shift Register serially shifts
data. During Read operations the Shift Register
assembles serial data into bytes.

n BIT RING

The Bit Ring is driven by 1/2 F VFO. The Bit Ring is
shifted at both the rise and fall of 1/2 F, stepping the Bit
Ring at a rate of 1F. The outputs are decoded to give
eight Bit Ring steps {(0—7). Plus decodes of 1, 2, and 4
serialize write data. The outputs of the Bit Ring steps
are used to gate the SERDES circuitry.

0 ,.JOR
1 - ~Decode 1
2
+Bit Ring Reset 3
A
+Special VFO Reset REG KD
P
— A N Bit D 2 ~OR
+1/2 F VFO Ring b2 3 - —Decode 2
oI L3 4
L4 5
5 L
\575 6
pd OR
& ‘Em - —Decode 4
2
1
65
5
4
3
2 »Bit Ring
i
0
7
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DATA AND CONTROL FLOW INTRODUCTION {Continued)

PLO/VFO

E PHASE LOCKED OSCILLATOR (PLO}

The PLO circuits synchronize the write circuits to the disk
speed during Write and Space operations. Servo Pulses are
the input to the PLO from the disk servo track. Servo Pulses
have a frequency of one pulse per two bytes. These Servo
Pulses are used to synchronize a 7.08 MHz Voltage Controlled
Oscillator(VCQO) at 16 times the input frequency (B8 pulses per
byte). The PLO output.-synchronizes the Variable Frequency
Oscillator (VFO}, which generates the clock pulses"that drive
SERDES and control the write circuits.

E VARIABLE FREQUENCY OSCILLATOR (VFO)

The VFO clocks the SERDES to the speed of the disk. The
VFO synchronizes the the PLO output during Write and Gap
Spacing operations and to Raw Read Data during Read opera-
tions. The VFO circuitry synchronizes to the disk speed,
compensating for the varying speeds between drives,

1F PLO Qutput

PLO

Servo Pulses 1F PLO Output

_ Raw Read Data

DEVICE INTERFACE IDEV-I}
@]
e

DATA STANDARDIZER

The data standardizer is part of the VFQ circuitry and synch-
ronizes the Raw Read Data from the drive with the VFO out-
put. The read data is delayed and aligned with the next clock
pulses to efiminate skew between bits.

DATA STANDARDIZER

VFO

1/2F VFQ Clock

1F VFO Clock
2F VFO Clock

B DATA SEPARATOR

The data separator takes data standardized to clock pulse dur-
ing Read operations and separates the data and clock bits. The
output data contains data hits with the clock bits removed.

DATA SEPARATOR

T 1F VFO Qutput
> VEO N ‘ A Data
Q| Raw Read Data 2F VFO Qutput {VCO OQutput) ] Clock
P React A PGtk
'; -Data Data
s Standardized
= ,  to Clock
i Al FL
0 o/
Ll
faY
oz
3340 AYQ041 | 2747664 446203 440204
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E CLOCK PULSES

The 1F and 2F VFO outputs are decoded to generate Clock
A, Clock B, Clock C, and Clock D pulses. The clock pulses
drive SERDES and ECC circuitry.

70 ns »} ‘+ 7 la—— 35 ns
2F VFO Clk | BN BN BN BN BB
1F VFO Clk '
Decode o\, » N N i
2F VFQ Clock Clock B | Clock A
1F VFO Clock mgﬁk o - = m___ = =
[Clock D | Clock B | g - - -
Clock C
EM ___ ma.__ mm = |
Clock D
o° | _mm __.mm wm_w

DATA ENCODING

Data is encoded so that only one pulse (data or clock) is
written during any data cell time {1F VFO clock} on the disk.

1F VFO Qutput

I
L*Data Cell*j

A data pulse is written for 2ach 1 data bit. 1 ——

1F VFO Qutput
Write Datg Z SHEEER

A clock pulse is written only between two consecutive 0 data bits.
0 [ g —

1% VFO Qutput

Clock
Write Data — —

DATA AND CONTROL FLOW INTRODUCTION (Continued)
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DATA AND CONTROL FLOW |NTRODUCT|ON (Continued) DATA AND CONTROL FLOW INTRODUCTION (Continuad) OPER 43

SYNC BYTE FOUND SYNC IN
Asyne byte {{19') identifies the start of every field written During the Write eperations Sync In netifies the storage control
on the disk, At the beginning of each Read operation, the that the Bus Qut register is prepared o reczive a byte of data.

controller searches for this pattern of 11001 in the Shift
Register. The sync byte is preceded by several bytes of zeros.
The Pre-R/W Mode latch is set approximately 12 bytes before
the expected sync byte to indicate the area of search. The
only bits read at this time are clock bits. As the sync byte
shifts through the Shift Register, a Reset Bit Ring ts generated
and the Data Good latch is set. The Data Good latch sets

the Read Mode latch and prevents any further Bit Ring resets. )
The Bit Ring is then in sync with data. The Read Mode latch +ECC Correct Opr=—ny
allows the first Sync In to be generated, notifying storage con-

During Read operations Sync in notifies the storage control
that the Data register has placed a byte of data on Bus In via
the Bus In Assembler.

trol that the desired field has been found. The Read Mode —PLO Mode NPy
latch also ralst.es Run Modulo and resets the Pre-R/W .Mode _Read Mode L 2 TOR
latch, preventing the No Sync Found latch from setting, |f
the sync byte is not found, the search continues for about —Bit Ring 1
1en hyte-times befare the No Sync Found latch is set. - . —Syne In
—Write Mode A
—Bit Ring O
Shif i +End Data
L Seriai Read 00000011001 XXXXXX
Register o
Campare
[ For Set - Sync Byte Found
11001
PLO/VFO Frequency Control
Lock PLO to Servo is raised a minimum of 200 us to iock the
PLO to the drive servo pulses. This is required after initiaily
Read Operation with Sync Byte Found setting the read/write state.
) R Lock VFQ to Data is raised a minimum of 8 us to lock the VFQ
Read -—J ¥ to the drive data.
Read » Not {Lock Gated) — | Lock VFO to PLO is raised for a minimum of 8 us to lock the
Reset Counter " 1 [m VFO to the PLO. This is required after Lock PLO to Servo and
b before a Write operation.
Pre-R/W Mode 2 i L_
VFQ to Data - m
Locked to Data - ] +AM Area OR
VFO Fast Syne Latch 2 f | +VFO to Data L JATOR
v o —PLO Mode
Special VFO Reset o Reset Bit Ring n —Bit Ring 2
N ||
Data Good a Sync Byte Found f —PLQ Good A
N +VFO ta PLO k. —Locked to Data
Read Mode Control 2 |
Sync In » 1st Pulse is Result of Sync Byte nnﬂﬂ"nn“n"nn“"n"nn"n l:__
=1
Run Modulo 2 \
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DATA AND CONTROL FLOW INTRODUCTION (Continued)

ADDRESS MARK

An address mark {AM) is contained in each Gap 3 and
consists of three bytes of blanks {no data or clock bits).

A Gap 3 precedes the count field of each record after RO.
The address mark is separated from the synic byte at the end
of the gap by 10 bytes of valid zeros and must be preceded
by a minimum of 11 bytes of valid zeros. See OPER 20 and

ADDRESS MARK DETECTION

Address Mark Search is activated by a Read G3 Address
Mark Search Tag. AM Detected rises after passing over

20 consecutive data cell periods without Raw Read Data

{data or clock bits}. It then conditions the controlfer

hardware for subsequent data handiing, provided the AM

area is followed by Raw Read Data befare Bit Ring 1.

OPER 21 for gap sizes and configurations.

The Address Mark Detection System consists of two fiip

Skip Track latches that are connected- as a_ two~t_:it binary counter. The
0000f0000 000Jo0 | 0001 1001 DisPlace | ape tatches are turned on at Bit Ring 4 time and reset by Raw
ment Address Read Data pulses.
2 Bytes
As a blank area is reached on the disk, the first FL (AM1} is
Address set. |t is not reset between Bit Ring 4 times, because no data
?’;a;;ws] =] Sync Byte fu— isread. The second Bit Ring 4 time turns off AM? and turns
on AM2. Again the latches are not reset by Raw Read Data
- Gap and the next Bit Ring 4 time sets AM1; AM2 stays on. Thus,

WRITE ADDRESS MARK (AM)

Write AM is accomplisﬁed by a Format G3 tag which causes
the drive to write a complete Gap 3 (59 bytes of zeros, AM,
10 bytes of zeros, sync byte) prior to writing the count field.

three bytes of blanks have been counted. With both AM1
and AMZ2 on, the AM Area latch is set. At this point, it is
not certain that an address mark has been found (three byies
of blanks must be foilowed by some read data), The first
bit of Raw Read Data foliowing an AM Area, resets AM1
and AM2. With these two latches Off and AM Area On, the
AM Found latch is set at Bit Ring 1 time. If the blank area
is not followed by Raw Read Data before Bit Ring 3 time
following the AM area, AM area is reset and the search for
another blank area on the disk is continued.

AM1 AM 2 AM AREA

—AM Area A* OR*FL OR™FL|  sATOR K Py
—Bit Ring 2 OR —Bit Ring 4 N ﬁ N —Clock C

Raw Read Data OR 1 N N

+Start AM | b
AN
—Bit Ring 1
.:,, —Search AM
3340 AY0044 2747051 440204 440214 440223
Seg.1of1 [PartNo. () 21 Dec73 } 17 jun 74 14 Mar 76

© Cogyright IBM Corperation 1973, 1974, 1975
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DATA AND CONTROL FLOW INTRODUCTION (Continued)

ECC (Error Correction Code)
See OPER 242 for additional ECC information.

Each block of information (Home Address, Gount, Key, or
Data) written on the data module has a 6-byte hardware-
generated ECC burst appended to it.

6 ECC Bytes
S ——

A
"

Syne

Data 1123|4156
Byte

ECC bytes are divided into two categories: Detection Code
Bytes (DCB) and Correction Code Bytes (CCB). The ECC
bytes for home address, count, and key fields are called
Detection Code Bytes and are used for error detection on ly.
The six bytes added to data areas provide error correction
capability in addition to error detection. The DCE and CCB
detect virtually all errors. The CCB also can correct errars
of a 3-bit span or less.

When data is read, the ECC checks for errors, If an error

exists, the result of the ECC check is analyzed by the
controller to determine it the error is correctable.

—AM Found

DATA AND CONTROL FLOW INTRODUCTION (Continued)

OPER 44

STATUS
Controller Status
ABNORMAL CONDITIONS

Unit Check — Set when an unusual or error condition is
detected in the subsystem.

NORMAL CONDITIONS
Control Unit End

Busy
Channel End
Device End

Unit Exception

Drive Status
ABNORMAL CONDITIONS

Interface Check — Device Tag Bus or Device Bus Qut
parity error.

Drive Check - One or more of the following conditions:
Data module sequence error.
Access error.
Sector noncompare (RPS only).

Read/Write Check — Read/Write safety circuits have
detected a condition that could endanger data
integrity.

Seek Incomplete — Abnormal end of a Seek or Rezero
aperation.

NORMAL CONDITIONS

Online

Data Module Attention
Busy

Seek/Sector Complete

Seek Complete

Sector Compare {RPS only).

OPER 44






GAP COUNTER

GAP COUNTER

The gap counter aperates in two modes to time the 3340
operations. First, it is used to clock the events in the gaps.
In this mode, the counter is reset to zero by conditions such
as End Data Op, AM Found, or Index. The counter is then
advanced at each Bit Rina 4 {BR 4) time. Count 2, Count 4,

and Count 8 are fed to a decoder to develop lines DO to D14,

DO is active for 2 count of 0 and 1. D2 is active for a count
of 2 and 3 and so on.

A parity trigger is maintained in a state so that the parity
check circuits always have an odd number of inactive
(+} inputs.

In the second mode of operation, the counter functions as

a Modulo 16 counter. During data transfer operations the
counter is toaded with the ones complement of a Moduio 16
value from the storage control. A counter value of 16 in
conjunction with a down Recycle line signals the End Data
oparation.

Parity is maintained in the same manner as before except

that the parity trigger is initially set according to the parity
of the Modulo 16 value from the storage control.
2 ‘

Count 0 I 1

GAP COUNTER PARITY GENERATION/
PREDICTION

From a reset condition the Count 1 trigger output is sampled
at Bit Ring 3 time. Since Count 1 is off, the parity trigger is
set on. At Bit Ring 4 time the Count 1 trigger is set on. At
the next Bit Ring 3 time, the parity trigger is not changed.
At Bit Ring 4 time, tha Count 1 trigger is flipped off and
Count 2 is set on. D2 comes up at this time. At the next
Bit Ring 3 time, the parity trigger can change state because
Count 1is off. At Bit Ring 4, the Count 1 trigger comes on
again for a count of 3.

During the next time period at Bit Ring 3 time, the parity
trigger can set on again because Count 2 is on and not
Count 4. At Bit Ring 4 time, Count 1 and Count 2 turn off
and Count 4 is set on. At this time, D2 drops and D4
comes up.

The parity trigger continues to operate under these two
controls untit the counter reaches 15. Because an additional
line (D16) is about to be introduced into the check circuit
for the first time, the parity trigger is given an exira pulse
as a result of D14 being on.

5 ‘

4 6 | 7

. |

GAP COUNTER

If D16 failed to come up, the Counter Check latch would
set at Bit Ring 6 time because an even number of inactive
lines. The Counter Check fatch remains set until reset by

the + Gen Reset line.

g 10

o |

| |
11| 12 13 14

01234567 01234567 01234567 01234567 01234567 01234567 01234567 01234667 01234567 01234567 01234567 01234567 01234567 01234567 01234567 012345667 01

Reset Count B

Bit Ring 4 {ctr adv.! . . .

n

.| | n m

n

|| = | M | |

Count 1

Count 2

Count 4

Count 8

Parity Drive ‘ .

Count Parity
D2
D4

_ TSNS 0
1

D8

D14

b6

b3z

D&4

D112

Count 128

Bit Ring 6 {sample) . _.

Counter Check Latch

3340 AY 00456
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LOGIC FLOW—-CONTROLLER CARDS OP E R 50
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LOGIC FLOW — DRIVE A AND B CARDS

BUS IN DOT OR

BUS IN DOT CR

Device Metering In

Gate
Connectors

LOGIC FLOW — DRIVE A AND B CARDS OP E R 52
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COMMAND SUMMARY commanbsuvmasy OPER 70

The charts in this section summarize the storage control commands used by the 3340
subsystern. They describe what the commands do and how they are controlled by Command Summary Chart
storage control. For §/3, refer 10 the §/3, Mode! 15 Theory Maintenance Diagram
manual for a description of the commands.

Hex Code
CONTROL COMMANDS Single Multi- | —e—— . MULTITRACK
\ Type Command Name Track | Track

Control commands are used to start aperations not involving data recorded {or to be - Setting bit 0 of Read and Search commands enables the drive to automatically
recorded) on the data module. These cperations include positioning the access Control No operation 03 - select the next sequentially numbered head. However, head switching does not
mechanism and selecting the head. For most control functions, the entire operation Seek . 07 - occur if:
is specified by the command code. 1f the command code does not specify the entire Seek Cylinder 0B - e The incremented head address crosses a file protected boundary.
controt function, the data address field of the CCW designates a main storage location Seek Head 18 -
containing the additional information. Space Count OF - @ The incremented head address exceeds the limits of the cylinder.

Recalibrate 13 -
SENSE COMMANDS Reastore 17 —

Set File Mask iF —
Set Sector 23 -
Diagnostic Load 53 -
Diagnostic Write 73 -
Sense Device Release 94 -
Device Reserve B4 -

Sense 1/0 and Read and Reset Buffered Log, transfer sense bytes or usage/error log
information from the 3340 subsystem 1o the using system. Device Release and Device
Reserve function the same as the ‘04’ command except the device addrass is either
reserved for, or released from, the storage control issuing the command (string

switch only).

} String Switch Only
READ COMMANDS

Sense 1/0 04 -
) ) ) Read and Reset Buffered Log Ad —
Read commands transfer information from the subsystem to main storage of the

using systern. On all Read cammands, the davice checks {by means of correction Diagnostic Sense 44 —
code bytes) the validity of each area of a record as the record is read from a track.
A parity bit is added to each byte as it is sent to the channel. All Read commands
can operate on overfiow records and, except for Read IPL and Read Sector, can
operate in multitrack mode.

Read Read Data 06 86
Read Key and Data 0E 8E
Read Count, Key, and Data 1E SE
Read RO 16 96
Read Count 12 92
Read Home Address 1A oA
Read IPL 02 -
Read Sector 22 —

Write Write Data 05 -
Write Key and Data oD -
Write Count, Key, and Data 1D -
Write Spec, Count, Key, and Data o1 -
Write RO . 15 -
Write Home Address 19 —
Erase 11 -

WRITE COMMANDS

Write commands transfer data from main storage to the subsystem for recarding on
the data module. While writing data, the device appends the appropriate correction
code bytes to each count, key and data field as they are written. Write commands
can be grouped into: (1) Format Write commands, used to establish records, and
{2} Nonformat Write commands {(Write Data and Write Key and Data), used to
update previously written records.

SEARCH COMMANDS

Search commands transfer a specific number of bytes from main storage to storage

control. Storage control compares these bytes with data read from a track record. Search Search Home Address 39 B9
When the condition specified in the Search command is satisfied, the status modifier Search Equat ID 1 g1
b!t is set. The status bytes hold the condition of the status maodifier bit until that Search High ID 51 D1
bit is reset. ' Search High Equat ID 71 F1
Search Equal Key 29 AS
Search High Key 49 C9
Search High-Equal Key 69 E9

3340 AY0072 | 2747666 440203 440205 | 440223 | 440227
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CONTROL COMMANDS—DESCRIPTIONS CONTROL COMMANCS-DESCAITIONs  (JDER 72

See OPER 113 for Seek operation description.

*Storage control commands only.

Data Transferred Error Conditions **String switch feature onl
Command | Code Function Across Channel Error Type Command | Sense Bit Set Presented During v
Executed Ending Status
* No Operation 03 | No action. Channel End and Device End are presented during None
initial status.
Seek 07 | 1. Moves the access to cylinder specified by the seek Seek Address (six bytes) Less than six address Command Reject Unit Check
) address. bytes transferred. No Channel End
Seek Cylinder | OB | 5 gelects the head specified by the seek address. Address Validity Command Reject Device End
Space Count OF | When chained from a Read, Search, Write or Space Count Three bytes used as Key Index point occurs No Record Found Unit Check
command, this command locates the start of the next count Length {one byte} and before an address Channel End
field {including R0O), spaces over the count field, and ends Data Length {two bytes) marker is read. Device End
with Channel End and Device End in the gap before the Key for the next command.
field. See note,
'When not chained, Space Count searches for index, clocks Index point sensed Invalid Track
over Gap 1, Home address, Gap 2, and spaces over R0 count. while spacing a count Format
Operation ends in gap following RO count with Channel End area.
and Bevice End.
Recalibrate 13 | Moves the access to cylinder 0 and selects head 0, None
Restore 17 | No action. Zero initial status is followed by final status of
Channel End and Device End.
Seek Head 1B | Selects the head specified by the seek address. Six address bytes. Only Bus Qut Parity No Bus Out Parity Unit Check
the 4 low-order bits of Channel End
the sixth byte are used Device End
. for the seek address.
# Set File Mask 1F | Sets the file mask to indicate permitted Write and Seek One byte of file mask More than one Set Second Second Set
commands. data. File Mask command Set File File Mask
issued in a chain of Mask Command
CCWs, Number Reject.
Set Sector 23 | Used on disconnected command chaining channels to
Used with the eliminate the need for the channe! to maintain connection
RPS feature. with the control unit while waiting for the selected record Angular position :
See OPER to reach the head. One byte specifies angular specified is greater . Unit Check
150 for Note: If the RPS feature is not installed on the addressed track position (0-63} than 63 and less than No Command Reject Chaﬁna End
description. 3340, this command returns Channel End and Device End 285, Device End
together in final status. No operation is performed and
track orfentation is destroyed.
» Diagnostic 853 | Transfers the specified 512-byte biock from the 23FD to One byte of control Unit Check
Load the control storage buffer. information addresses Invatid 23FD address No Command Reject Channel End
ohe sector on the 23FD. Device End
+ Diagnostic 73 | Transfers an inline test from main storage to storage control and Note: Key length and data length values, which exceed the
Write exeﬁutes the test. A 16-t;¥te error code message E stored A maximum of 512 bytes L 400 Unit Check actual length of the associated field caus:e reading in the
in the storage control buffer area. A subsequent Diagnostic ’ ess than bytes No Command Reject Channel End ’ ! .
Sense command transfers the error code message to main storage : Device End iip ::d?;t(:;r;;e Data read from the gap area and beyond is
storage. » )
3340 AY0072 | 2747666 440203 440205 | 44022
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SENSE COMMANDS—DESCRIPTIONS

. Data Transferred
mimand ode Fu Error Type** Comments
Co C netion Across Channel YP €
*Sense 1/0 04 Determines the type of error or unusual condition that 24 bytes of sense information, Command Reject, Bus Out | Sense data is reset after transfer.
caused the last unit check, Parity and Qverrun.
*Diagnostic 44 Determines the type of error{s) found on running a 16 bytes of error code message. Command Reject Bus Qut | If the command is not preceded
Sense diagnostic test {(part of a Diagnostic Write commandy}. Parity Overrun by a Diagnostic Write or Load
) . ) . cammand, 16 bytes of data
Trz?nsfers a diagnostic test frc‘)m the .storage control 512 bytes of diagnostic test from the error code message
unit to the system (after a Diagnostic Load command), data. area is transferred.,
*Read and Reset Ad Supplies usage or error statistics on the addressed 24 bytes of usage and overrun Command Reject, Bus Out | Data is reset after transfer.
Buffered Log drive, errar information. Parity and Overrun.
*Sense 1/0 Type E4 Transfers seven bytes to the channel to identify the Byte 0= 'FF’ Unit Check only (Not Byte 6 {Device Model):
(with 3344 Selected Storage Control type and the Device type. Byte T = ] Storage Contraol Channel End or Davice ‘00 = all 3344s
attached only) Byte 2= type End} and Intervention ‘01" = 3340 with 35 MB Divi
Byte 3 = Maodel of Storage Required if the device ‘02" = 3340 with 70 MB DM.
Control is not powered Cn,
Byte 4 = ] Device
Byte b = type
Byte 6 = Model of device
{see comments)
“*Devica 94 Causes the addressed device to be released from 24 Bytes of Sense Information Command Reject Bus Out | Sense data is reset after
Releass reserved condition. Parity transfer,
**Device B4 Causes the addressed device to be reserved for the 24 Bytes of Sens= !nformation Command Reject Bus Out | Sense data is reset after
Reserved storage control that issued the command, Parity transfer.

*Storage contrel commands anly.
**Sets Unit Check, Channel and Device End.

3340 AYD076
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READ COMMANDS—DESCRIPTIONS READ commanps-bEscriPioNs - OPER 76

See OPER 230 for Read operation description,

Code Error Type ™"
Single | Multi- ) Data Data Check
Command Track | Track Function Data Read Overrun|correc- | Uncor- Comments
table rectable
Read Initial 02 - Recalibrates to cylinder 0 and head 0, searches for index { First data area after RO. Yes Data System A Read IPL command connot be
Program Load point and reads 81 data from the drive to main Field. | repeats preceded by a Set File Mask
storags. Use operation. cammand int the same chain,
ECC.
Read Data 06 86 | Transfers data area of a record from drive to main First data area after address marker Yes Use System
storage. or the data area of the record that ECC. repeats
was chained from the count or key operation.
area of the same record.
Read Key Data 0OE 8E | Transfers key and data areas of & record from drive First key and data area after address Yes Data System If the K{_equais 0, the command is
to main storage. marker or the key and data area that Field. | repeats executed the same as a Read Data
was command chained from the count] Use operation. command,
area of the same record, ECC.
Read Count 12 92 | Transfers next count field (8 bytes) from the drive Next record count fieid or first Yes System
to main storage count fieid after RO. repeats
operation.
Read Record 16 96 | Transfers RO {count, key, and data) from the drive Record O . Yes Data System When chained from a Search MA or
Zero {RO} to main storage. Field. | repeats Read HA command, the Read RO
Use operation. command is executed immediately
ECC. and does not initiate a search for
index point.
Read Home 1A 9A | Transfers b bytes {FCCHH) to channel. Byte 0 = Flag Yes System
Address Byte 1 = Cylinder address repeats
Byte 2 = Cylinder address operation,
Byte3=0
Byte 4 = Head address
Read Count iE 9E | Transfers count, key, and data areas of a record from Next record or first record after RO. Yes Data System
Key Data drive to main storage. Field. | repeats
Use operation,
ECC.
Read Sector 22 - Provides one byte of angular position information Causes loss of orientation.
Used with the which is used by a subsequent Set Sector command.
RPS feature When not chained from a Read, Write, or Search
See .OPER 150 CCW, the byte transferred is the angular position
for description. reguired to access the last record processed on the drive.
When chained, the byte transferred is the angular position
of the record used in the previous CCW.
** Sets Unit Check, Channel and Device End.
3340 AY0076 | 2747667 440203 | 440214 | 440227
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WRITE COMMANDS-—-DESCRIPTIONS

See OPER 225 for Write operation description,

* %

Error

Comments

Same as Write Count, ey, Data. Not used
for last segment of an overflow record.

Command Reject
Bus Out Parity
Qverrun

If file mask is violated, set Command Reject.
Must be chained from a successful Search

Equal Key or Search Equal ID command. Also,

CCW!count must equal D Dy,

if fite mask is violated, set Command Reject,
Must be chained from a successful Search
Equal ID command, f Ki_=0, operation is
the same as write data. Aiso, CCW count must
equal Ky and Dy Dp.

The storage control skips writing an address
marker, sync byte, or ECC.

Same as Write Count, Key, Data except must
be chained fram a write HA or a successful
Search HA Equal command.

Must be chained from a successful Search
HA command with a CCW count of four or
more. |f the CCW count is fess than three,
Command Reject is posted.

Command Code Function Data Written
Write Speciat 1 Same as Write Count, Key, Data command except & i Same as Write Count, Key, and
Count Key Data is written in bit 4 of the flag byte to indicate a record Data
overflow segment.
Write Data 05 Changes the data field of a record. Data from the system. Write the
number of bytes specified by the
Dy D bytes of the count field of
the same record.
Write Key Data ]3] Changes the key and data fietds of a record, Data from the system. Write the
number of bytes specified by the
Ky and DL D by1es of the count
field of the same record.
Erase i Operates exactly like 8 Write Count Key Data Bytes of 1s to end of track.
command except data from the channel is not
written on the track,
Write Record 15 Writes count, key, data of RO. Flag byte from HA field.
{RQ} CCHHRK DD from sysiem
written in count fieid.
Key and data from system.
Write Home 19 Write the 7-byte {SDFCCHH) home address 7-byte {SODFCCHH) home
Address (HA) field on the selected drive and track. address field transferred from
the systemn,
Write Count 1D Writes 1 complete record on the selected drive and Count, Key, and Data fields of
Key Data ! track. next record on the track. Data
for the fields comes from the
system. The count field flag
byte, ECC and gap data
comes from storage contral,

Command Reject
Bus Qut Parity
Qverrun.

invatid track format.

I file mask is viclated, set Command Reject.
Must be chained from Write RO, Write Count~
Key-Data, Erase, or a successful Search Equal
I} or Search Equal Key command.

After last Count, Key, Data command on a
track, write Os to index.

** Sets Unit Check, Channe! and Device End.
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SEARCH COMMANDS—DESCRIPTIONS

# Channel Status byte bit 1, Status Modifier, is set when
search is successful,

o |f a Search command is unsuccessful, it must be reissued
to continue the search.

® Multitrack bit is not on—search until successful or index is
passed twice.

o Multitrack bit is on—head switches to the next track at

Index.
Command Cade Function Data Compared Errors ** Comments
Single | Multi-
Track | Track -
Search Key 29 A8 Locates a key fietd selected by the system. The key field bytes from the seiected The key field compared is key field of the
Equal drive and track, with data from the next record {excluding RO, unless
system, chained from a Read Count or Search 1D
command. If chained from a Count
operation, the key field searched is in
the same record.
Search iD 31 B1 Locates a count field selected by the system, Five bytes (CCHHR) of the next
Equal count field from the selected drive
and track, with CCHHR from the
system, Command reject
Search Home | 39 B9 Locates a home address field selected by the Four bytes (CCHH) of home address Bus out parity
Address Equal system. field from the selected drive and Overrun
track, with CCHH from the system. End of cylinder
MNo record found
Search Key 439 | C9 l.ocates a key field setected by the system. The key field bytes from the selected Data check. Same as search key equal except the key
High drive and track, with key from the field located is any key field on the track
system, that is higher than the key from the system.
Search |D 51 D1 Locates a count field selected by the system, Five bytes (CCHHR)} of the next Locates any ID from the track that is
High count field from the selected drive higher than the ID from the system.
and track, with CCHHR from the
system.
Search Key 69 E9 Locates a key field selected by the system. The key field bytes from the selected Same as search key egual except the key
Equal or High drive and track, with key from the field located is equal to or higher than
) system. the key from the system.
Search 1D Fa| F1 Locates a count field selected by the system. Five bytes (CCHHR) of the next Locates the ID from the track that is
Equal or count field from the selected drive equal to or any |D that is higher than the
High and track, with CCHHR from the ID from the system,
system,

Note: If a Search operation is started on the track at a ** Sets Unit Check, Channel and Device End.
point past the key, count, or record being searched for,

the information will never be found because head switch

oceurs at index. See the Reference Manual for 3340

fOrder No. GAZ26-1618) for the proper

start procedure
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CONTROL INTERFACE

® The control interface is the common connection between
storage control and all attached controllers,

@ The controllers are attached in parallel to one set of signal
lines, allowing simultaneous addressing or polling by the
storage control,

® A contraller is connected to the interface unti transfer of
all information is complete and storage control signals to
disconnect,

® Only one controller is logically connected to the storage
control at a time,

¢ Signals from different controllers are ORed together for
transmission to storage control on common lines.

Note: System/3 and System/7 — 3340 has only one controller.

Bus Out (1 byte, odd parity)
See OPER 98 — 101 for by te summary.

Bus Qut transfers data, control, or address information to
the controller. When Tag Gate is up, Bus Out contains tag
modifiers. When Sync Qut is up, this bus transmits the in-
formation to be recorded on the data module.

All Bus Qut data defined for controller operations or data
required by the drive must be valid for at least 100 ns before
Tag Gate and must remain valid for at least 150 ns after Tag
Gate falls.

All Bus Out data validated by Sync Qut must be valid at

[ BusOut’

Bus Out Bit P

> To Other Controlier (See Note)

Bus Out Bit 7

Bus Qut Bit 6

Bus Qut Bit b

Bus Qut Bit 4

Bus Qut Bit 3

Bus Out Bit Z

Bus Qut Bit 1

Bus Out Bit 0

[ TagsOut

Tag Bus Out Bit P

Tag Bus Out Bit 7

Tag Bus Qut Bit 6

Tag Bus Out Bit 5

Tag Bus Out Bit 4

Tag Bus Qut Bit 0

Tag Gate

Setect Hold

Sync Qut

Recycle

Response

Controller

least 100 ns before the rise of Sync Out and must remain Storage
valid for at least 100 ns after the fall of Sync Out. Control m
. < Busin Bit 0
Tag Bus (5 bits, odd parity) Bus In Bit 1
See OPER 98 — 101 for byte summary. Bus In Bit 2
. . . . Bus In Bit 3
Tag Bus sends control or instructions to controller to identify Bus In Bit 4
the operation to be performed. This bus is validated by Tag Bus In Bit 5
Gate. Bus In Bit 6
All Tag Bus data defined for controller operations or data Bus In Bit 7
required by the drive must be valid for at least 100 ns before Bus In Bit P
Tag Gate and must remain valid for at least 150 ns after
Tag Gate falls.
Sync In
Tag Gate Select Active
Tag Gate indicates presence of an instruction on Tag Bus. Tag Valid
Bus Out can further modify the tag information. Tag Gate Normal End
remains active until acknowledged by the controller with Check End
Tag Valid.
. . o Alert (Selected 1}
An operation must be decoded in the controller within Alert {Selected 2)
100 ns after the rise of Tag Gate. Alert {Unselected)
Select Hold
Select Hold rises during any Select Tag. 1t remains up to _z From Other Controller (See Note)
maintain selection of a drive until the end signal of the last
3340 AY00%0 | 2747669 440203 440214 | 440223 | 440227
Seq. 2of 2 | Part No. {1} 2 Nov 73 17 Jun 74 | 14 Mar 76 | 14 Sept 76

© Copyright 1BM Corparation 1973, 1974, 1975 , 1976

operation to be performed on the drive is received and
acknowledged.

Sync Out

Syne Out is used during controller data transfers and
orientation clocking for checking the data count.

Sync Out is not de-interlocked with any inbound line, but
is required to have a minimum pulse width of 60 ns.

Recycle

Farces the Modulo 16 counter (data transfer counter)
to wraparound and continue counting bytes. Recycle
falls during transmission of the last 16 bytes of data,

- allowing the Modulo 16 counter to end the data trans-

fer sequence at count 15.

Response

This line indicates acknowledgement of a Normal or Check
End condition. Response is not de-interlocked with any
line but must have a minimum pulse width of 60 ns.

Bus In {1 Byte, odd parity)
See OPER 98 — 101 for byte summary.

Bus In transmits data from the drive 1o storage control when
Sync In is active. Certain commands cause status, error, or
information originating in the drive to be transmitted on
Bus In while Tag Valid is up.

if an abnormal condition occurs during a Read, Write, or
ECC Controt operation (Extended Operations), Check End
is raised and the error information relating to the abnormal
condition is presented on Bus In.

During read data transfers, Bus In rises at least 125 ns before
Sync In and remains active for at least 125 ns after Sync In
falls.

During information transfers, Bus In rises with or before the

. end tag and is valid until the tag ends.

Sync In

During data transfers from controller to storage control, Sync
in validates and times Bus In. it rises after Bus In is valid.

Bus In remains valid until after Sync In falls. During data
transfers from the storage control to controller, Sync In
provides timing for data transferred.

Select Active

Becomes active as a result of the selection sequence. It
remains active to indicate proper selection as long as
Select Hold is active and selection of the drive is correctly
maintained by the controller.

CONTROL INTERFACE

OPER 90

Tag Valid

Tag Valid indicates that the controlier or drive has validated
and accepted a taqg instruction sent from the storage con-
trol. When required, it indicates to storage control that

Bus In information is valid.

Normal End

Indicates that the normal ending of an operation occurred
with the expected results obtained. Normal End rises with
or before Tag Valid for Immediate operations. For Read,
Write, Set Read/Write, and ECC Contral operations
(Extended Operations), Tag Gate falls and the operation

is complete before Normal End is presented.

Normal End is presented at the successful completion of
the operation. Information on Bus In is valid at the start
of Normal End.

When Normal End is generated under Tag Gate, it remains
active until Tag Gate falls; otherwise it remains active until
Response starts.

Check End

Check End indicates that an abnormal ending condition
exists. The abnormal condition is presented on Bus in

with proper parity during the time Check End is up.

For Read or Write operations, Check End stays up and Bus
In maintains proper parity until the storage control acknow-
ledges the receipt of the status information with the
Response line,

Check End is not presented on an lmmediate operation.

Alert Lines

Selected Alert lines indicate that certain special events have
occurred in the selected drive or controller. They are
raised only if Select Active is present.

Unselected Alert indicates that the execution of an appro-
priate polling sequence is required.

SELECTED ALERT LINE (Alert 1): iIndicates an unusual
condition {Equipment Check} in the selected controller

or drive.

SELECTED ALERT LINE 2 {Index Alert): Indicates the
detection of Index or an ECC correctable pattern.

UNSELECTED ALERT LINE 1 {CE Alert Execute):
Indicates that a CE Panel Execute switch was operated,
and that the Data Entry switches should be read by the
storage control.

If more than one controller is on the interface, the storage
control must poll to determine which controller raised
the Alert.

CONTROL INTERFACE OP E R 90



DEVICE INTERFACE

e The device interface is the common connection between
all drives and the controller.

o The interface can accommodate up to eight drives.
e Ali signals from the controller are received by all drives.

e Like signals from different drives are ORed together on
a common line to the controlier,

¢ Read/Write data and PLQ reference pulses are carried on
two balanced, bi-directional cables.

Device Bus Qut (1 byte, odd parity}

See OPER 100 and 101 for byte summary.

Device Bus Out transfers operational information from
the controller ta the drive. Tha meaning of the informa.
tion is determined by the Tag Bus.

Parity is checked at the drive for all functions except
Read/Write.

Device Tag Bus {3 bits, odd parity)
See OPER 100 and 101 for byte summary.

The Device Tag Bus lines are coded to define the data
presented on Bus Out.

Code Tag

0oa Select

001 Sense Interfaca

010 Diagnostic Set

011 Set HAR

100 Set Difference (count)
101 Set Target

110 Set Cylinder {address)
111 Control

Tag Gate

The Tag Gate signal is sent 1o the drives to gate the Tag
Bus and Bus Out. It is raised after the data appears on the
bus and an appropriate delay has elapsed. {See OPER 95).

Select Hold

Setect Hold is used to maintain selection. It must be raised
either before or during Tag Gate and stay up as long as
communication is necessary with the selected drive.

PLO Putses -- Read/Write Data

The read/write data cable carries Read or Write data from
the controller 1o the selected drive when writing, and from
the selected drive to the controller when reading.

PLO reference pulses, necessary for write data clocking, are
transmitted from the selected drive to the contro!ier via the
PLO cable when Select Hold is up.

Controller

Bus Qut Bit P

Bus Qur Bit 7

Bus Qut Bit &

Bus Qut Bit 5

Bus Qut Bit 4

Bus Qut Bit 3

Bus Qut Bit 2

Bus Qui Bit 1

Bus Qut Bit 0

Device Tag Bus
Tag Bus Bit P

Tag Bus 8it 0

Tag Bus Bit 1

Tag Bus Bit 2

Tag Gate

Select Hoid

PLO Pulses—R/W Data

Device Bus In

Bus InBit &

Bus in Bit 1

Bus In Bit 2

Bus tn Bit 3

Bus In Bit 4

BusinBith

Busin Bit 6

Bus in Bit 7

Bus In Bit P

Atin/Sel Response

Bus Bit 0

Bus Bit 1

Bus Bit 2

Bus Bit 3

Bus Bit4

Bus Bit &

Bus Bit 6

Bus Bit 7

Bus Bit §

Tag Valid

Drive
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Device Bus In (1 byte, odd parity)
See OPER 100 and 101 for byte summary.

Device Bus In carries status and sense information from
the selected drive to the controller. As soon as a drive is
selected, machine status is placed on Device Bus In.
Status stays on the bus until one of the following oceours:
a. Select Hold fals.

b. A sense or Read/Write function control tag is raised.

c. A Diagnostic Set or Sense Interface tag is raised.

Attention/Select Response Bus

This bus transmits the unique 1-bit physical drive address
to the cantroller when the drive has an Attention signal
1o present or when that drive is selected.

Attention is generated by:

a. Data module attention.

b. Seek Complete/Sector Compare.

If & drive is in CE mode, attention appears on Bus bit §
{service drive position).

The Select Response signal represents the physical
address of the drive that has been selected. Only one
bit should appear on the bus when a drive is selected.

Unique Physical

Bus Bit Drive Address
Y] 0
1 1
2 2
3 3
4 4
5 5
6 6
7 7
S Service Drive

Tag Valid

This signal is sent from the selected drive to indicate that
Device Bus Out and Tag Bus were received with correct
parity. Device Tag Valid forces Tag Valid and Normal
End in the controller.

DEVICE INTERFACE

DEVICE INTERFACE

OPER 93
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TAG SEQUENCE OPERATIONS

IMMEDIATE OPERATION

An immediate operation transfers a single control instruction
to the contraller in addition to the transfer of a single byte
of information to or from the controller.

The appropriate tag is placed on the CTL-| Tag Bus. At the
same time, a single byte of data, either an instruction modifier
or a byte of information, may be placed on the CTL-1 Bus
QOut. Tag Gate is raised after allowing for the 150 ns
de-skewing.

The controller responds with Tag Valid which forces Normal End,
Data sent by the controlier is placed on CTL-1 Bus in along
with Naormal End. The storage control must provide for any
deskewing for the interface. When Normal End is returned,
data on Bus In is the expected response from the controller.
Tag Gate drops when Tag Valid and Normal End are recog-
nized by the storage control. The controller resets Tag

Valid and Normal £nd when Tag Gate falls. The storage
control cannot raise Tag Gate again until Tag Valid falls.

Check End is not presented on Immediate operations.

EXTENDED OPERATION

An Extended operation starts a sequence of events in the
controller that requires extended time or many transfers
across the CTL-| and DEV-l. The Extended operations are
Read, Write, Set Read/Write, and ECC Contral. The appro-
priate tag is placed on the CTL-I Tag Bus. Simultaneously,
a singie byte of data or modifier information is placed on
CTL-1 Bus Qut. Tag Gate starts after the 150 ns de-skewing
interval.

The controller responds with Tag Valid indicating acceptance
of the tag which causes the storage control 1o reset Tag Gate.
If the operation cannot be performed, such as Command
Overrun, Check End is indicated after Tag Gate falls. CTL-I
Bus In indicates the check condition.

Normal End is raised at the completion of the operation. If
an abnormal condition occurs, the controtler responds with
Check End. When Check End is presented, Bus In indicates
the unusual condition. Normal End or Check End remains
active until Response is returned to the controlier to acknow-
ledge either end condition.

L L — S— Tag Bus —— |
A e
- One B >
BusOut o Bus Qut ore Byie
- eVl eeeeseesssssses—— 0000
= ' ! — | i
T&g Gate 150 ns]-‘-—b-! H—D{‘IEO ns Tag Gate150 nsr‘_-., "__-1150 ns
I s
— —-
Bus In e Bus In e
-— — _—
Tag Valid O Tag Valid
-— -_— — S
Normal End [ Check End (Onlv if fag is refected) [P .,
b -
Normal End End of Operation — R
-
End Response -
—
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SELECTION

A Selection seguence connects the storage control to a speci-
fied controller or drive.

The appropriate select tag is placed on the CTL-I Tag Bus.
Modifiers and address information are placed on the CTL-I
Bus Out. Assuming that the tag and bus information is
cotrect, Select Hold and Tag Gate are raised.

When selection has been completed, the controtler responds
with Tag Valid, Select Active and Normal End. When these
tags are acknowledged by the storage control, Tag Gate
falls. While Tag Valid is present, CTL-1 Bus In returns the
address of the selected controller. The address contains
coding which allows the storage control to check for
douhie selection.

Select Hold maintains setection and must remain active until
all operations are complete on the selected controller or
drive. Select Active remains active until Select Hold falls.

If a selection error ocours within the controller or drive,

no response is generated.

Tag Bus '03' or ‘B3

1

Bus Out CNTLR & DEV ADDR

?

Select Hold

li

Tag Gate

|

CTLR ADDR
Bus In

-

Tag Valid
-_—
Normal End
i ———
Select Active
e —

i
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INTERFACE DATA AND CONTROL FLOW

: CONTROLLER QUT

' DRIVE

CONV.MST/NPL

INTERFACE SENSE 1,3,6,7

JPARITY GENERATOR

PC
CONV.NPL/MST |CONV.MST/NPL
BUS QUT + TAG CONV.NPL/MST
CTL BUS OUT [y, PARITY CHECK
Conn. A2C4 | POLLING AND OP DECQDE
AZC5 |SELECTION CE MODE
Emgmﬁ CTRL. ADDRESS
PLUGGING
BF xxx *A2G2 BAxxx *A2F2 KA Xxx A1C2
A
PC
w
=
o
[}
<
- Sync Out Z
; o
r End Response B
J
( Recycle
J
r Select Hold > TAG DECODE
] OP GENERATOR
r Tag Gate
J
OP CONTROLS
R/W LATCH
STATUS MONITOR
CHECK
CE DISPLAY
BD xxx AZL2
3340 AYQ0087 | 27247671 440203 440214 440224
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Controls

DEV BUSOQUT DEV BUSOQUT DEV BUSOQUT

DEv BUS OUT

T R I

Vi

DATA MODULE
SEQUENCING
AND TIMER

KF xxx
KG xxx

A=ATM2
B=ATL2

DEV BUS IN

]

MAGNET DRIVERS

KPxxx A=A1T4
KQxxx B=A154

STRING SWITCH
FEATURE

p CYLINDER ADDRESS

REGISTER

KM xxx Atlid

RPS FEATURE

SECTOR COUNTER
TARGET REGISTER
SECTOR COMPARE

KD xexx A1G2

ACCESS CONTROL
ACCESS CHECK
ATTENTION
DRIVE CHECK

KH xxx A=AtP2
KJd xxx B=A1N2

DEV BUS IN

DRIVE SELECT

DEV BUS IN_ DEV BUSIN  DE

INTERFACE DATA AND CONTROL FLOW OP E R 96

CONTROLLER IN

ATAZ  Select Active

Tag Valid

R

[A2G2 Dev Attn. Bits

)

| ATTENTION/

17\262 Cirlr B.6.D.A Poll Addr. __#

SELECT REGISTER

o

[A2G2 Ctrlr 3 of 6 Code

y 2

A2G2

fATA3-ATA2-A2V4-Dev. Atin Sely CV{ BF xxx

ECC CORRECT
BITS
ECC GENERATOR

BB xxx AZR4

ECC DATA BITS

* These cards appear in
more than one focation
on this diagram.
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SELECT BUS IN
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INTERFACE DATA AND CONTROL FLOW INTERFACE DATA AND CONTROL FLOW OPER 97

> = PC
a SERVO ANALOG . @
5 LA300 A= ATR2 R/ Ck o I > ‘
-] [y 4 T
3 S {18300 B-A102 | B Gry | CHECK REGISTER ASSEMEBLER G gﬁr;YNM:Eé NPL
0:3 I ! ] . Err 1 | CONTROLLER REG =
2 GAP COUNTER @ 8 e | check “HECKEU - m BUS IN ASM
- R/W SYNC = SERVO LOGIC M Err2 BUS IN PARITY CK| CONN
G CONTROLS @ LAAO0 A-A1R4 ||[@ i Zeros A2C3
- ECC CONTROLS o | 1400 B=Al104 . Det | BExxx Ak2 | T Maexex *azkz [PoMBSTN BAxxx *A2F2|
> OP END - - ==
@ 2P2 3 | 1) ASMSeIE‘l ' agLz f__Bl. Sel X }d
o w
= BOxxx 8 % | POWERAWMP | ASMSel Y | B.J. Sel Y
o 2 A=Pa10 e
5 E | B=P411 ) =
) <
*g - vew L-{SERVO = g Sync In AK2
o o HEAD g w Normal End A2K2
S L:J)'J 3 16} ormal En -
_ m a Check End A2K2
5 i | SERVO AMP é BU100 —
o LA200 A=AIT2 m Tag Valid A2F2 - CONN
5 M | 1B200 B=AIS2 _ > A2C2
@ 8 ¥ - Sel Active AZK?2 A2C3
- .
2 é’ DIFFERENCE — Error Alert 1 A2L2
- COUNTER -
5 E HEAD ADDRESS DATA REGISTER §_| Index Alert 2 AZK2 -
REGISTER R/W LATCH GATES »
I_
8 Y INDEX DETECT '_______f_ _T_____ CE Alert A2L2 ;
® GAP CONTROLS AND CHECK
= - BUS OUT LATCHES WRITE
@ MACRO DECODE KBxxx  A=A1F2 & bata
E MACRO EXECUTE KCxxx B=ATE2Z | W | | L _________| @
MACRO RESPONSE — gEITFDTEgEGISTER ® * These cards appear in more than
5 READ/WRITE = one jocatii this diagram
8 BH xxx A202 CONTROLS ERROR CIRCUITS 5 cation on this diagram.
= READ/WRITE BC xxx A2S2 =
@ CHECKS n 3
E SAFETY %
KL xxx ATH2 f‘j
[y 1 ] -
2 READ / WRITE o
@ READ/WRITE —
>
@ CIRCUITS 2
KN A142
5 XXX PLO Coax ' >
_ R7W MATRI% Lo R/W Data Coax _| PLO/VFO - LOGIC CARD
= PLO CHECK o
=2 b=
2 2
2 3 BJ
&) 2 XXX A2T2
= = Logic Card
2 © Page Location
o g
C

CTL BUS QUT CTL BUSQUT CTL BUSQUT
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VCUNITHUL AND UEVICE INTEMFAUE SUMIMARKY

Tag

[~ [ofe [o]wl~]- o]

m[hlwlmi—a[ol

Tag Bus Operations
Deacode 0 1 2 3 4 5 6 7 performed by:
01-0F 0 — - -~ X X X X Controller only
Ct
Tag Bus
82-86 i - - — 0 X X X Controller and drive
89--8F 1 — — — 1 X X X Drive only
Storage CTL TAG BUS CTL TAG BUS CT,
Control
Storage Control
CTL BUS QU1 * CTL BUS OUT _CTL BUS OmmtenliAeRill Cdl s
Other Bus Out
Controller
) Controllers
CTL BUSIN CTL BUS IN CTL BUS !Ny s
DEV TAG BUS DEV TAG BUS
Controller
To/From
Other Devices DEV BUIS QUT DEV BUS QUT /
Eamaw DEV BUS N DEV BUS IN
Controller
gﬂ | To
us In .
Device Storage Control
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CONTROL INTERFACE (CTL—I1}

CUNITHUL AND DEVICE INTERFACE SUMMARY

OPER 98

Sense Status tag 04 is modified by
Ctt Bus OQut. Information placed
on Ct Bus In is determined by
the hit active on Ctl Bus Qut.

01 04
Control
=set, O=reset I CA 4 All Zeros ECC Low
CA 2 I ECC High
CA 1
Unsup- Physical
pressible 0 Addr
I Heserved CE Poll 0
I DA 4 0
Ctrllr
DAZ ¢] Error 2
. Ctrlir
DA i 0 Error 1 I
CA = Controller Address
DA = Device Address
Command ECC Low- ECC High- PLO Ctrllr Tag Bus
Not Used CAC CA4 Overrun Order Bits Order Bits DAC Check Parity
Data No Ctrlir Bus Out
cA CA 2 Overrun DA 1 PLO Paritv
Lost Serdes Drive Select
CA 2 CA 1 Orientation DA 2 Data Check | Error
Trk O'run or Gap C Drive Bus |
Bus ap utr rive Bus In
| cas (swre) | ECCData DA 3 Check Parity
Check
Status Write Data | Ctrlir Bus In
CA4 0 Overrun DA 4 Check Parity
—_ Monitor | Write
CA S CA4 DA S Check Fail
—_— G1 ECC
CAG CA2 Unoriented DA 6 Check 0
Active Trk ECC Zeros
I CA7 CA1 g/\IN Mode ' v DA7 Detected 0
Ly

CONTROL AND DEVICE INTERFACE SUMMARY
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CONTROL AND DEVICE INTERFACE SUMMARY (Continued)

CTL

CTL
Bus
Out

CTL
Bus
In
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CONTROL AND DEVICE “\JTER FACE SUMMARY (CO“tlﬂ“Ed) CONTROL AND DEVICE INTERFACE SUMMARY {Continued)} OPER 100
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CONTROL AND DEVICE INTERFACE SUMMARY (Continued)

For Drive-Only operations ‘8A to ‘8F* shown below, CTL Bus
Qut is routed through the controlier to the device without
change. DEV Bus Out and DEV Bus In only are shown.

CONTROL AND DEVICE INTERFACE SUMMARY (Continued)
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CONTROL AND DEVICE INTERFACE DESCRIPTION

SET UNSUPPRESSIBLE REGISTER — ‘01’

Sets the unsuppressible register in the controller to mask
certain drive addresses and block them from activating Bus
In during polling. This allows. some interrupt priority
decisions to be made at the controller level. This tag is of
the immediate class.

Bus Out bits b, 6, and 7 contain the drive address. The
appropriate latch is set when kit O is on and reset when off.

The register is reset during power-up.

POLL CONTROLLER — 02

Allows all controllers to be polled for service requests. Bus
Out defines the type of service request the poll is
addressing. |f Bus Out bits 3 and 4 are zero, then the
presence of a drive interrupt from any drive causes the
controller to respond with the controller bit significant
address on Bus In.

The controller responds to only those drive interrupts that

have their drive addresses set in the Unsuppressible

Register If Bus Out bit 3 is on. For example, if a drive with
address 3 has an interrupt, but bit 3 of the Unsuppressable

Register is off, then the controller does not respond on Bus
In,

If Bus Out bit 4 is on, the controller responds on Bus In
with its bit significant address only if it has a CE
maintenance panel request.

Tag Valid and Normal End are initiated by all cantrollers,
This tag is of the immediate class.

SELECT CONTROLLER — ‘03’

This tag is used when CE panel communication is desired.

Bus Out bits 0—2 contain the controller address. |f the
address on Bus Out matches that assigned 1o the controller,
Bus In responds with the controller address and its inverse,
Tag Valid, Select Active and Normal End are raised. Bus In
should be checked to ensure that only one controller is
selected.

If the address on Bus Out is not recognized or if either Bus
Out or Tag Bus have incorrect parity, no inbound lines are
raised. Parity on Bus In is guaranteed if Normal End is
present,

if a device control command is issued when only the
controller has been selected, no Tag Valid or end responses
are present. This tag is of the immediate class.

ERROR BYTES — 04

This tag reads the drive physical address, controiler
detected errors, and error correction pattern. Bus Qut
defines the byte present on Bus In as follows:

1060 0000 Gate ECC Low Byte

Gates the ECC low-order correction byte onto Bus In.

0100 0000 Gate ECC High Byte

Gates the ECT high-order correction byte onto Bus in.

0001 0000 Gate Physical Address

Gates the bit significant physical address of the drive onto
Bus [n.

0000 0010 Gate Controiler Error 2

Gates Error Byte 2 onto Bus In. Except for ECC Zeros
Detected (Bus In bit 7), Errar Byte 2 contains errors or
conditions that were reported as a Controlier Check in

_the status byte. These errors or conditions are defined

on OPER 98.

0000 0001 Gata Controller Error 1

Gates Error Byte 1 onto Bus In. Error Byte T contains
errors or conditions that were reported as a Controller
Check in the status byte. These errors or conditions
are defined on OPER 98.

0000 0000 Orientation Status Byte

Brings up Tag Valid to check status bytes at the
beginning of a Read/Write operation.

RESET READ/WRITE — 05’

Resets the read/write state that was established by Set
Read/Write. This tag is of the immediate class. Bus in
is not defined and parity cannot be guaranteed.

SWITCH CONTROL 1 — "06’ (STRING SWITCH
ONLY)

This tag provides a means for setting and resetting the
Assignment, Device End, and Pack Change registers in the

drive; it also provides a means for reading the switch status.
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CONTROL AND DEVICE INTERFACE DESCRIPTION

Bus Out aaa = binary drive address

1100 Xaaa  Assign Drive to interface

9100 Xaaa Unassign Drive from interface

1010 Xaaa  Set Device End latch

0010 Xaaa Reset Device End latch

1001 Xaaa Set Pack Change latch for opposite interface
0001 Xaaa  Reset Pack Change latch for this interface
Bus In

1001 0XXX Device End Interrupt is
active for this interface.

0101 XXX Pack Change Interrupt is
active for this interface,

0011 0XXX  Addressed drive is
assigned to this interface.

0001 @XXX  Connection is made through
a switchable controlier.

0001 1XXX  Addressed drive is assigned to the
opposite interface.

If the string switch feature is not installed, no Bus In bits are
active.

Parity is never generated.

SWITCH CONTROL 2 — 07’ (STRING SWITCH
ONLY)

Long connection is required when extended operations (see
OPER 95) are to be performed. This tag with Bus Out modifiers
provides a means for setting and resetting long connection.

The Raset Disable Interlock command is used 1o activate the
disable portion of the Enable/Disable manual switch.

Bus Out
11%0 XXXX  Set Long Connection

DiX0 XXXX Unlock Switch operation
(Reset Long Connection latch)

00X1 XXXX Reset Disable Interiock

ECC CONTROL — 08’

This taq is used when a data check has been detected to
determine correctability of the data. This is done while
Set Read/Write is still up.

This tag is of the extended class.

CONTROL AND DEVICE INTERFACE DESCRIPTION

OPER 102

TRANSMIT CONTROL — ‘09’

Initiates an operation as defined by the contents of Bus
QOut. This tag is of the immediate class.

Bus Out bits, wher on, perform the following functions:

Bit 0 Controller Reset
Controlier Reset. This resets all the control latches and the
check indicator fatches,

Bit 1 Unused

Bit 2

Set Diagnostic. Sets the diagnostic modes as defined by
the Diagnostic Decode.

Bit 3

Resets any diagnostic mode that is left set in the controller,
These modes are also reset by Power On Reset and
Controller Reset.

Bit 4

Reserved

Bits 5—7

Diagnostic Decodes. Refer to Control and Device Interface
Summary Chart {OPER 99) for decodes.

READ CONTROL — ‘0A’

Reads control bytes from the controller. The contents of
Bus Out define the byte presented on Bus In. Bus Out
must have only one bit active. This tag is of the immediate
class.

Bus Out

10XX XXX Gate Device Type
Gates a bit thai defines the device type to
Bus In provided the seiected device is online.
Bus In bit © defines the 3340.

O1XX XXXX Gate CE Switches
Gates contents of CE data switches onto
Bus In.

SYNC - ‘0B’

Provides a scope sync.

OPER 102



CONTROL AND DEVICE INTERFACE DESCRIPTION (Continued)

DISPLAY CE HI —‘0C’

Sets the eight high-order positions of the controller CE
Panel lights. This tag is of the immediate class. Bus Inis
not defined and parity cannot be guaranteed. .

DISPLAY CE LO — 0D’

Sets the eight low-order positions of the controller CE panel
lights. This tag is of the immediate class. Bus In is not
defined and parity cannot be guaranteed.

READ OP — ‘O’

This tag issues Read or Clock:. data commands to the
cantroiler.

It is of the extended class in that Normal End is not present
at the time the tag is sent,

When issued, it is required that the PLO oscillator be locked
in. Set Read/Write tag must be up to the drive. Except for
the gap codes involving HA and AM Search, all read codes
must only be issued after field orientation has been
previously established on the active portion of the track.
The controller responds with Check End indicating
Command Overrun if this is violated.

CTL Bus Out

Defines the type of Read or Clock Data command

and a count. Bits 4—7 contain the modulo-18 count of the
number of bytes of the next data field to be transferred by
the controller. Bits 0—3 contain the type of read and the
prefield gap preceding it. The Read and Clock Data
commands are as follows:

0001 XXXX Clock G3
0010 XXXX Clock G2

They allow Key and Data fields to be clocked without
locking to data and searching for the sync byte.

The controller executes these codes by keeping the VFO
locked to PLO and simulating a Write G3 or G2 operation
with the Write Gate off. Sync In occurs then as if the field
were being written. The data on Bus In is invalid and
therefore parity is not generated.

0011 XXXX READ G4

Used for defect skipping. It may be used to extend a gap
by 128 bytes if used ahead of a G2 or G3 code or it may be
used to define the G4 gap following the Special Read G2
code,

0100 XXX X READ G1

Aliows orientaticn on Home Address. This code is

executed in two ways. if the gap counter is counting from
index and has not reached byte 52, the execution proceeds
immediately. if the counter is past byte 52 or if the counter
is not running, the execution is delayed until index occurs.
This code never cverruns the command, 1f no sync byte is
located before the normal position of HA on the track, a
second attempt to read a sync byte is made 128 bytes

later. No Sync Feund and Check End occurs if the second
attemnpt fails.

0101 XXXX READ G2
0110 XXXX READ G2

Bath codes involve the lock VFO to data sequence at the
proper point in the gap, search for sync bytes, and if
successful, transfers the data read and processes the ECC
hytes. The difference between the two is that the Read G3
sets the gap counter to process a G3 prefield gap.while the
Read G2 implies a G2 prefield gap. Also the Transfer Sector
Counter line is only performed during execution of the Read
G3 code.

0111 XXXX READ G3 AM SEARCH

This code initiates an address mark search sequence. Once
an address mark is found, the execution is the same as a

Read G3 code. Field orientation is established when Address

Mark is found. Transfer Sector Count line to the drive is
activated when an AM is found.

1110 XXXX SPECIAL READ G2

This code is the same as a Read G2 except that it denotes
there is an inter-record gap fellowing and that there is no
ECC at the end of the field.

CTL Bus In

Valid for each Sync In as denoted for data transfer after
each gap definition. In addition, Bus In is valid for Tag
Valid, Normal End, and Check End as follows:

TAG VALID

Information is gated onto Bus In for the purpose of
Command Gverrun control.

BIT 0: Unused

BIT i: Unused

3240 AYO0104 | 2747674 440203 440214
Seq. 1of2 {Part No, { ) 2MNav 73 17 Jun 74

440223
14 Mar 75

f—r——

© Capyright 18M Corporation 1973, 1874, 1975

CONTROL AND DEVICE INTERFACE DESCRIPTION (Continusd}

BIT 2 LOST ORIENTATION: Indicates tﬁat orientation is
not, established at the time the Read or Write operation is
issued.

BiT 3: Unused

BIT 4 STATUS OVERRUN: Indicates that Tag Gate is
active too late for the operation to continue successfully,
1t usually means that the channel has not responded to
Status In on a chained Read or Write operation.

BIT 5. Unused

BIT 6 G1 UNORIENTED: {indicates that a Read G1 oper-
ation has been issued at a point when the controller is not
oriented, that is, not in a G1 gap area.

BiT 7 ACTIVE TRACK: The Active Track signal is present
from the selected drive.

NORMAL END

Raised after the last ECC byte or last byte of a skipped record

has been transferred and no error condition has been
detected. Bus In is all zeros with correct parity,

CHECK END

Raised if an unusual condition occurs. Bus In is never zero
when Check End is active. The conditions causing Check
End are as follows:

BIT 0§ COMMAND OVERRUN 10X1 000X: Bus In bit0
is set if the Read operation is not received at the controHer

before the gap counter reaches byte count 54, The Read G1
and Read G3 AM Search codes are exceptions since they do not

have an overrun point. The Check End lines rise after Tag
Gate falls at the controller. Since the gap counter stops

running when Command Overrun occurs, record orientation is

lost. Bit O is reset by Response.

BIT 1 DATA OVERRUN 01X0 000X: Bus In bit 1 is set if
there is a late or extra response to Sync Out. Data transfer
stops once this condition is detected. Bit 1 is reset by
Response.

BiT 3 ECC DATA CHECK: Bus In bit 3 is set if after

processing the ECC bytes the ECC hardware indicates a data

check, This bit is not reset until the next read or write
operation or by Response.

CONTROL AND DEVICE INTERFACE OESCRIPTION (Continuad)

OPER 103

BIT 4 NO AM FOUND/ECC DATA CHECK 00X0 100X:
AM Search code if an address marker is not found. Bit 4
is reset by Response.

This bit is also set with bit 3 as a redundancy data check
indicator,

BIT 5 NO SYNC FOUND 00X0 010X: Bus In bit 5 is set
if the controller does not find a sync byte. This does not
apply to Clock G3 and Clock G2 codes. Bit 5 is reset by
Response.

BIT 6 DATA FOQUND 00X0 001X: Bus In bit 6 is set if
at least a single one bit was found from the start of a sync
byte search. This bit is only gated to Bus In if bit 5 (No
Syne Found) is on. Bit 6 is reset by Response.

ERROR ALERT CONDITIONS

Raised whenever an error condition is detected that is not
covered by Check End. The Error Alert {Selected Alert 1)
line may rise at any time and may accompany Tag Valid,
Normal End, or Check End. Any condition which sets
Error Alert is latched for examination under the Status and
Error.

OPER 103



CONTROL AND DEVICE INTERFACE DESCRIPTION {Continued)

WRITE OP — "0OF°

Used to issue Write commands to the controller. This tag is
of the extended class in that Normal End is not present at
the time the tag is sent.

When this tag is issued, it is required that the PLO

oscillator be locked in as a result of the Set Read/Write

tag. If the PLO is not focked in, Error Alert reports a PLO
efror.

Except for the Format G1 code, all other write codes must
only be issued after field orientation on the active portion of
the track has been previously established. The controller
responds with Check End and Command Overrun is noted
on Bus In if this requirement s not satisfied.

The Format Write operations cause Write Gate to be set at a
predetermined point on the track. From this point Write
Gate stays up until index is detected, If subsequent format
operations are not activated, zeros are padded throughout
the rest of the track. Write Gate is also dropped with Reset
Read/Write or the fall of Select Hold. When a format
command has been executed, all subsequent Write
commands are executed as format commands.

When required, the controller writes the address marker,
sync byte, data transferred from.storage control, ECC bytes,
and gaps. Data transfer is initiated with a Sync In when

the controller starts to write the sync byte. The ECC bytes
are written immediately following the end of data transfer.
ECC hardware sequence is handled by the controller.

The normal updating write command causes Write Gate to
be set at a predetermined point in the gap and to be reset

at the end of the field after the ECC bytes have been
written.

Bus Qut

Bits 0—3 contain the type of Write command (modifiers) to
be performed and the prefield gap assaciated with it.

Bits 4—7 contain the module-16 residual count of the
number of bytes of the next field that is to be transferred to
the controller. This count is loaded into the controller data
transfer counter. Following is the summary of the write
modifiers:

0010 XXXX  Write G2
0110 XXXX Format G2
1110 XXXX Special Format G2

0011 XXXX FORMAT REORIENT

Used to reorient when a count field is reached that contains
a defect skip within its control. The count field must be
rewritten once this is determined. The command is issued
in the gap following the count field. Sync In is presented
and padding is continued to index.

Sync In continues to the reorientation poaint. The count
used to reorient ahead of the RO count field is 17,753 bytes
and 17,749 bytes when ahead of other fields. This places
the orientation just after the last byte hefore the ECC bytes
of the data field and prior to the desired count field.
Mormal End is presented in the normal manner.

0100 XXXX FORMAT G1

This code causes the cantroller to search for index and
active rrack., G1 is formatted and Home Address is written
according to the data transfer. The Transfer Counter line to
the drive is activated at byte 59 in the gap.

0101 XXXX FORMAT G3

Formats a G3 prefield gap and writes the address mark. The
Transfer Counter line to the drive is activated at byte 59 in
the gap.

0111 XXXX FORMAT ERASE

This code causes zeros to be written to index and turns off
the Write Gate. Clocking continues until Recycle drops and
the modulo-16 count has decremented to zero or index is
detected. Track overrun is presented during this command
when index is detected.

1011 XXXX WRITE G4

This code is used to extend a gap before the gap definition
is presented or is used during an inter-record gap to define
the modulo-16 remaindar for the second half of the data
field.

1100 XXXX SPECIAL FORMAT G1

This code causes a search for Index and Active Track,
When found, 128 bytes of zeros are written. After this,
the controller continues writing the Format G1.

Busin

Bus In is valid when Tag Valid, Norma! End, or Check End
is active.

TAG VALID
BIT O Unused
BIT 1: Unused

BIT 2 LOST ORIENTATION: Indicates that orientation is
not estabiished at the time the Raad or Write operation is
issued.

BIT 3: Unused
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CONTROL AND DEVICE INTERFACE DESCRIFTION (Continued)

BIT 4 STATUS OVERRUN: Indicates that tag gate is active
00 late for the operation to contiriue successfully. 1t usuaily
means that the channel has not respondead to Status In on

a chained Read or Write operation.

BiT B: Unused
BIT 6: Unused

BIT7 ACTIVE TRACK: The active track signat is present
from the selected drive.

NORMAL END

Raised if no Check End condition exists after the last byte
of the ECC field is written.

CHECK END

Bus In is never zero when Check End is raised. Raised if
one of the following unusual conditions occur:

BIT 0 COMMAND OVERRUN 10X0 XXXX: Bit zero is set if

the command is not received at the controller before the
gap counter reaches byte count 54 on operations requiring
maintained operation.

BIT 1 DATA OVERRUN G1X0 XXXX: Bit 1 is set

if Sync Qut arrives too late to service a byte of data or if
an extra Sync Qut occurs. If Write Gate is on, it will be
turned off.

BIT 3 TRACK OVERRUN 00X1 XXXX: Bit 3 is set if the index

point is detected while a field is being written. The fieid
includes the prerecord gap through the end of the ECC
bytes. Write Gate is dropped and Check End is raised when

index is detected, except when Format G1 is being processed.

ERROR ALERT

Raised whenever an error condition is detected which is not
covered by Check End. The alert line may rise at any time.

POLL DEVICE — 'B2'

This tag allows the drives of the addressed controller to be
polled for service requests, This tag may only be issued
when there is no drive selected on the CTL-I.

Bus Qut bits 0—2 contain the address of the desired
controller (CA). The controller responds with Tag Valid and
Normal End if there is no Bus Out or Tag Bus parity error.
{f Bus Qut bit 3 and b are zero, then the presence of a drive
interrupt from any drive causes the bit significant address

of that drive {DA) tc be activated on Bus In.

CONTROL AND DEVICE INTERFACE DESCRIFTION (Continued)

OPER 104

If Bus Qut hit 3 is on, then the drive address for which an
interrupt exists is only seen on Bus In if the corresponding
address in the controller Unsuppressable Register is set.
For example, if a drive with address 7 has an interrupt, then
Bus In bit 7 is only activated if bit 7 of the Unsuppressable
Register is set.

Bit 5 on Bus Qut is provided to poll requests from only the
drive that is in the service mode. Bus In bit 0 is used to
indicate that a request is present. Bus Qut bit 3
(Unsuppressible) is not defined when polling the service
drive and should not be used.

Parity On Bus ln is not guaranteed for Poll Device.

This tag is of the immediate class.

SELECT DEVICE —'83'

Provided to select both a controller and a drive. Bus Out
contains the address of the controtler and the logicat drive
address. The controller generates the selection sequence to
the drive. Bus Out to the controller is gated on Bus Qut
to the drive for use of the iogical drive address {DA)
contained in bits 5—7. The controller responds to this tag
with Tag Vatid, Select Active, and Normal End if the ad-
dress on Bus Out matches that assigned to the controller
and if Tag Valid is received from the device. Tag Valid is
returned from the device to controller provided a drive is
selected and there are no device Tag Bus or Bus Qut parity
checks. Bus In contains the controller address {CA) and
its inverse if selection is successful. Bus Qut bit4 =1
blocks drive selection. Bus Qut bit 3= 1 causes drive in
CE Mode to be selected while ignoring bits 5—7.

if the address on Bus Out is not recognized or if either Bus
Out or Tag Bus have incorrect parity, no inbound lines are
raised. .

This tag is of the immediate class.

READ STATUS — ‘84’

This tag causes the controller to transmit the drive status
onto Bus In bits 1 to 7. The tag does not affect the drive.
The Controller Check bit is transmitted on Bus In bit 0.
The drive status has some differences when Set Read/Write
is on. Refer to Control and Device summary chart

(OPER 100) for a summary of the status bits with Set
Read/Write on and off.

This tag is of the immediate class.

Correct parity on Bus In is not guaranteed because of
the asynchronous state of the infarmation presented.

OPER 104



CONTROL AND DEVICE INTERFACE DESCRIPTION (Continued)

SET READ/WRITE — ‘85°

Sets the Read/Write control in the controiler and causes the

PLO and VFO 1o be synchronized with Servo Pulses from the

activated drive. The Read/Write control to the device is
established as follows:

1. Device Tag Bus bits 0, 1, and 2 are forced to al{ 1s.
2. Device Bus Qut bits 5, 6, and 7 are forced to all 1s.

3. Device Bus Qut bits 0 thru 4 are conditioned so that the
various read and write controls may be transmitted to
the device.

4. Device Tag Gate is forced on,

5. The Device Bus Out parity checker is blocked after Set
Read/Write is decoded in the device.

6. Upon detection of index, the Read/Write controls are
blocked for approximately 63 microseconds. This aliows
the microprogram to set the head address register to a
new value during multitrack Read or Search operations.

It is expected that after this tag is issued, Read operation
(Tag ‘OE’} or Write operation {Tag "0F‘} will be issued.

The Read/Write controls are reset by:

1. Reset Read/Write operation (Tag '05").
2. Controller Reset (Tag '09", Bus '80").
3. Dropping Select Hold.

This tag is of the extended class and Normal End usually
signals that the read/write logic is ready. Check End is
not possible.

Bus In is not defined and parity cannot be guaranteed.

SENSE INTERFACE — ‘89’

This tag is used to determine the cause of a Device Interface
check. Bus In bits 6 and 7 indicate:

Bit 6 — Device Bus Qut Parity Check.
Bit 7 — Device Tag Bus Parity Check.

This tag forces Tag Valid even though the Device Interface
checks are present. The Device Bus Out and Device Tag
Bus Parity Check latches are reset when tag gate drops.

This tag is of the immediate class. Bus Qut is not used.

DIAGNOSTIC SET — "8A’

This tag is used in conjuction with Device Bus Out 1o set
the selected drive into predefined hardware status as an aid
to troubleshooting.

Device Bus Out
10XX XX00 SERVO RESET

01XX XX00 GO HOME

Go Home causes the access mechanism to go to the home
position, fuily retracted into the data module.

DOXX XX10 FORCE MULTIHEAD CHECK

This command sets Odd Head latch in drive. A subsequent
Set Read/Write cornmand forces Multihead Check if HAR
bit 6 is off,

00XX XX01 DECREMENT DIFFERENCE COUNTER

Decrement Difference Count causes the difference count
to be decreased by one each time Diagnostic Set Tag is
applied with Device Bus Qut bit 7 active.

SET HEAD — "8B’

This tag is used to transfer the Head Address, Direction bit,
and 256 bit of the Difference Count to the Head Address
Register from Bus Out.

The Direction bit {(HAR bit 0} determines the direction in

which a seek is to take place. When this bit is on, the accessing

occurs in the .direction of increasing track number {toward
the spindle}.
The Difference Count 256 bit (HAR bit 1} is an extension of

the difference counter which is loaded by the Set Difference Tag

{Tag "'8C’'} Logical Head Address 16, 8, 4, and 2 bits {(HAR

bits 3—6) select one of 12 physical heads. Logical Head Address
1 bit (HAR bit 7) selects the Logical Half Track to be reported

as the active track in Set Read/Write Status.

SET HEAD ‘8B’ FHFE

Same as above except HAR bit 0 is unused. HAR bit 1 on
selects fixed heads during a Read or Write operation.
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CONTROL AND DEVICE INTERFACE DESCRIPTION (Continued)

SET DIFFERENCE — ‘8C’

This tag loads the Difference Counter of the selected drive.
The Difference Counter is loaded with the difference
between the current cylinder address and the desired
cylinder address as calculated by the controliing system.
The 256 bit of the Difference Counter is loaded with the

Set Head (Tag ‘8B’). The difference value, including the 256

bit, must be set at least 8 microseconds before a Seek Start
is issued.

SET TARGET — ‘8D’

This tag is used to transfer a sector number to the Target
Reaqister of the selected drive for rotational position sensing.
The drive immediately begins to perform a search

sector operation to compare the Target Register with the
Sector Counter to find a match. This Tag is used only if
the Rotational Position Sensing (RPS) feature is installed.

SET CYLINDER - "8&°

This tag loads the Cylinder Address Register (CAR), CAR
is not functionally connected to the access mechanism; it
serves only as a storage register to contain information as
to the current position of the access mechanism for use
with the string switch feature of the controller.

CAR is reset by a Rezero Operation to indicate that the
heads are positioned over track Q.

CONTROL - '8F

This tag is used to transfer control information to the
selected drive, Under this tag, the Device Bus Out is
divided into two groups of four bits each. Device Bus Qut
hits 4—7 are coded to perform 14 different functions. Bits
0-2 are interpreted to further control certain of these
functions. Refer to Control and Device Interface Summary
Chart in OPER 101. The functions are:

XXXX 1000 SEEK START

Causes the drive to move the read/write heads as specified

" by the information contained in the Differance Counter and

Head Register. These registers must previously have been
set. If the Difference Count is zero, no physical accessing
occurs, and the completion of the zero track seek is
signaled immediately.

Completion of the action initiated by Seek Start is signaled
by Attention. At the termination of a seek, the Seek
Complete status bit in the machine status is on. An Access
failure is indicated by the Drive Check bit being on with
Attention.

CONTROL AND DEVICE INTERFACE DESCRIPTION (Continued)

OPER 105

AXXX 0100 ATTENTION RESET

Resets the attention signais in the selected drive. To
prevent masking of attention signals, Attention Reset
should be performed to reset attentions already present
prior to the initiation of an operation resulting in an
attention. Attention Reset also cancels pending Seek
Rezero or Search Sector Attentions.

XXXX 1100 CHECK RESET

Resets check conditions in the selected drive,
including Read/Write checks.

XXXX 0010 REZERO

Causes the drive to place the heads over track 0 with HAR
and Difference Counter reset to zero, the same condition
as after a data module has completed load sequence.
Rezero is a low-speed operation used to recover to a
known track position after a seek error has occurred.
Check Reset must be issued prior to a Rezero operation

if an Access Check is present in the drive. The

response of the drive to the contraller after completion
of this control function is similar to Seek Start.

XXXX 1010 DRIVE SYNC TAG

Causes A1C2G02 1o shift to & —MST level, The micro-
diagnostics use this to provide oscilloscope sync pulses.

XXXX 1110 SET TSF — FHFE

This tag is used to set direction (bit 0} in which a Seek is to
take place. When this bit is on, the accessing occurs in the
direction of increasing track number (toward the spindle).
The difference count 256 bit (bit 2} is an extension of the
Difference Counter.

XXXX 0110 READ/WRITE CHECK RESET
Causes the common Read/Write Checks to be reset.

. Multihead Check

. Capable/Enable Check
. Write Qverrun

. Index Check

. Interlock Check

. Control Check

. Transition Check

. Write Current Check

W~ AW =
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CONTROL AND DEVICE INTERFACE DESCRIPTION (Continued)

XXXX 0001 SENSE CYLINDER

Causes the contents of the Cylinder Address Register to be
presented on the Device Bus In.

XXXX 1001 SENSE DIFFERENCE COUNTER

Causes the cantents of the Difference Counter to be
presented on the Device Bus iIn.

XXXX 0101 SENSE HEAD REGISTER

Causes the contents of the Head Register to be presented
on Device Bus In.

XXXX 1101 SENSE TARGET REGISTER

Causes the contents of the Target Register to be presented
on the Device Bus In. If the Rotational Position Sensing
feature is not installed, the Device Bus In is all zeros in
response to this control function.

XXXX 0011 SENSE STATUS

Causes status bytes to be placed on Device Bus In as determined
by bits 0-3 of Device Bus Out. For a summary of each of the
status bytes, refer to Control and Device Interface Summary Chart
on OPER 101,

000 0011 STATUS - FHFE

This tag presents direction in bit (bit 0}, difference count
256 bit (bit 1), Low Gain Head write check {bit b) and fixed
Head Feature present on drives (bit 7).

1000 0011 SENSE DRIVE CHECKS/STATUS

Presents Drive Check and DM Size Status on Bus In. Refer
to OPER 101 for Bus In hit significance.

01000011 DM SEQUENCE CONTROL

Presents data module load sequence information on Bus In.
Refer to QPER 101 for Bus In bit significance.

00100011 LOAD SWITCH STATUS

Presents data module load switch status on Bus tn. Refer
to OPER 101 for Bus In bit significance.

0001 0011 ACCESS SWITCH STATUS

Presents access status information on Bus tn. Refer to
OPER 101 for Bus In bit significance.

(000 1011 SENSE READ/WRITE

Presents Read/Write check conditions on the Device Bus n.
Refer to OQPER 101 for Bus in bit significance.

XXXX X111 DIAGNOSTIC SET READ/WRITE

Causes bits 0—4 of the Device Bus Out to control Read/Write
functions in the device. While the Set Read/Write Control
funetion is present, parity checking of Device Bus Out by the
drive is disabled and read/write status of the drive is presented
on Device Bus In. Refer to the Control and Device Interface
Summary Chart on OPER 101 for the drive status on Device
Bus In,

During a normal Set Read/Write, (See Set Read/Write Tag 85 —
OPER 105), the controller hardware controls the action of

the bits on Device Bus Out. During a Diagnostic Set Read/
Write (Tag '8F", Bus XXXX X111} the diagnostic microprogram
must control the bits on Device Bus Qut.

The control functions under Device Bus Out are as follows:

Bit 0 Transfer Sector Count: The contents of the Sector
Counter are transferred to the Target Register for later read-

out. The Target Register is only present if the Rotational
Position Sensing feature is installed in the drive.

Bit 1 Write Gate: When on, aleng with bit 4, Address Mark
Control causes writing to be performed on the data module.
Read/Write Checks prevent writing.

Bit 2 Unsquelch: Causes the squelch to be removed from the
read amplifier to allow read data operations.

Bit 3 Read Gate: Causes the read amplifier, read detector,
and data line drives to be set to read mode. Read/Write checks
prevent Read operations.

Bit 4 Address Mark Control: Not used in Read mode. In Write
mode, it must be used with Write Gate to cause writing to be
performed on the data module (allows current source to be
unblocked).

Bits 5 through 7 must be ones.
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INTERFACE SEQUENCING

A timing chart of the Control and Device Interface as used
in a typical operation is shown on OPER 108 and 109, A
Seek operation {OPER 108) followed by Polling and a Seek
Complete Attenticn {OPER 109) shows the sequence of
events that take place on the Bus In, Bus Out, and Tag Bus.

The charts on OPER 98 — 101 show the data on each bus,
on both interfaces, for each tag and modifier issued. Note
that some tags do not use the Device Interface. See OPER
102106 for tag descriptions and QPER 85 for tag
considerations.

The following is a brief description of the Bus Qut and Tag
Bus and of the operations shown on OPER 108 and 109.

BUS QUT

The Contrel Interface Bus Out is propagated to the Device
Interface Bus Out at all times except during Read/Write mode.

TAG BUS

The Device Tag Bus uses a register to transmit tags to the
device as follows:

TAG 83
A

Controiler Addressed X3

. Selection Tag ‘B3’ causes the register to reset. Since the

register is not clocked and neither the G1 nor G2 input is
active, the register is reset to zero. Tag ‘83’ also causes
Tag Gate to rise.

. Tags with bits 0 and 4 on (Tags '89'—"8F')are device tags.

These tags cause the G1 input to the register to be active
and Control Interface Tag Bus bits 5, 6, and 7 are set into
the register and become Device Tag Bus bits 0, 1, and 2.
Selected Tag Gate activates Device Tag Gate.

. Read/Write mode causes the G2 inputs to be active and

causes all hits to be set on, Read/Write mode also forces
Device Tag Gate.

. Controller Tags{'00'—"85",except ‘83'} do not affect the

register settings. Device Tag Gate is not activated.

Tag Bit 0
—¢

OR

OR | Dev Tag Gate

Read/Write Gated

W ‘ REG
R

OR
c
G1
G2
A
Selected Tag Gate :I E
Tag Bit 4
Tag Bit § 1 N Dev Tag Bit O
Tag Bit 6 %“—1 Dey Tag Bit 1
Tag Bit 7 '1 Dev Tag Bit 2
Tie On + 2
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SEEK OPERATION

The timing chart of a Seek operation on OPER 108 stiows a
typical sequence of interface operations and controller and
device interaction for a storage-control-initiated operation.

The timing chart is based on a 3830-2 using a microprogram
disk that has string switch code and 3340s without the string
switch feature.

A Start /O with a Seek command is issued by the CPU. The
storage control selects the addressed device and makes certain

checks of the device such as: status, features, and device type.

The direction and length of the Seek are computed and sent
to the device, along with the read address. These valfues are
verified by a Read Back check. Cylinder address values are
also transmitted and are verified if the string switch feature

is installed. If no errors are encountered, the access is staried.
As soon as the device becomes Busy, it is deselected and
finishes the operation independently. The storage control
returns to Polling mode to await an Attention from the de-
vice or a channel command.

INTERFACE SEQUENCING

OPER 107

SEEK COMPLETE ATTENTION

The timing chart on OPER 109 illustrates Polling with a
device-initiated sequence of interface operations.

The timing chart is based on a 3830-2 using a microprogram
disk that has string switch code and 3340s without the string
switch feature.

The storage control, when idie, polis all of the attached con-
trollers for outstanding Attentions. If an event such as a
Seek Complete has occurred, the device places its Bit Signi-
ficant Device Address (BSDA) on the Attention/Select Bus
to the controlier (BSDA equais bit 0 for device 0, bit 1 for
device 1, etc.}. When the controller is polied, it places the
BSDA(s) on the Control Interface Bus In. The storage con-
trol then selects the first device and interrogates it {Read
Status Tag ‘84') to determine the type of Attention: Seek
Complete/Sector Compare or Pack Change. The Attention
is stacked {not reset) as indicated an the timing chart or re-
set depending upon the storage contral/channel requirements,

OPER 107

INTERFACE SEQUENCING
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INTERFACE SEQUENCING (Continued) OP E R 1 08

SEEK OPERATION Control interface* Device Interfaceg | A hin the dashed i " See OPER 98—106 for a complete t Machine Status
. Ta Bus Bus Tag Bus us rea within the dashe descripti R
Line Name Bug oo n Bus Out In | tines applies if string | py o’,gé;ng% . us;md Tag';aiue.'s.
Mach I swilch is instailed. I er iag consiaerations,
Select Tag ‘83’ Addr. 30ofB 0 Addr.  Status _ Verify 3-0f-6 code (Symptom Code 9003 if wrong} I H
' I
Select Hold — — - — — —
Selected — — - - — _ W
Mach Mach Check for Online — Bus In bit 4 = 1. {Symptom |
Read Status ‘84° — Status | — — Status _smpemm_Code 1915 if not on.) Wait for Busy. 1 |
Mach
Gate Device Type ‘08’ ‘80’ ‘04’ -— — Status mewm 04 = 3340 | !
DM Fetch data module size for use | '
Sense Status 1 ‘BF’ ‘83’ Size ‘7 ‘83 Size s 1 COMputing CAR, HAR, and Diff. | |
! |
Sense Target Register ‘BF’ ‘0D '00°or '8O' | ‘¥ ‘0D' ‘00" or ‘80’ | Check for RPS Feature N { 1
_ _ Mach Check for String Switch Feature. 1 I
String Switch 06° — 00'ocr’'10°| — — Status Bit 3 = 1if installed g — 1
’ Mach H I
Set Long Connection ‘07° ‘o’ — — — Status ] | |
Mach , | (Symptom Code 900A |
Gate Physical Address 04' 10 BSDA — — Status Fetch and check selected device address o | [ wrong) -
b ]
Sense Cylinder Address Register | ‘8F* 01" E\éldr 7 01 CA‘éLr if string switch feature is installed, fetch CAR value, j_- | Verify CAR oy {Symptom Code 1818 if wrong)
H H ! , :
Sense Head Address Register ‘8F” ‘05° Agdr_ 7 ‘05* Agd,—. If string switch feature is installed, fetch HAR. [ [r— ! Verify HAR —— (Symptom Code 1917 if wrong}
I
Qdd Odd . I I
Sense Status 2 ‘BF* 93 Track etc.| '7° ‘43" Track etc.] Fetch odd track bit | _ |
] I
. Mach o . ' |
Reset Read/Write ‘05 — —_ — — Status: Ensure Read/Write is reset before moving access H T_
Cyl. Cyl. Mach Iy T H
Set Cylinder Address Register ‘8E” A\éidr. - 6 A‘édr_ s»[?nus Set CAR equals a No-Op if String Switch is not installed, | i —
_ Hd Hd Mach | |
Set Head Address Register ‘BB’ Addr. — 3 Addr. Status i N I B
I I
Mach
Set Difference Counter ‘BC’ — - 4 — Status | | M
{Symptom Code 1218
Sense Diff ‘BF° 09’ Diff 7 09’ Diff Verify Diff Counter is correct !L ! e if wrong)
Mach | T
Seek Start ‘8F° ‘08’ — 7 ‘08" Status | —
|
Busy — — — - - _ | ! I
Control Interface Tag Bus . ‘83" , ‘84 N 'QAS | ‘8F° ( ‘BF" | ‘06’ A 07 . ‘04’ % ‘8F’ | ‘B8F" \ ‘BF* i ‘05’ | '8E’ A ‘8B’ | ‘8C’ By ‘BF’ , ‘8F* . ‘8F’ , ‘BF" ‘84’
Dev r & ] Il 1 raiald Fl r ’ ' ¥ ’ i r It ’ 2 r 1 T T .
Control Interface Bus Qut | Addr | , 80" By | ob R L R T !  CAR HAR (DIFF 0 v05” | 09 , 08,
Control Interface Tag Gate - t Imm
= 4= M = 10= dd 0A" = Onli
Control Interface Bus In mﬁ%snliﬂe 340 Sre & s?ring Sw. BSDA I CAR HAR rack ! CAR HAR DIFF 0A’ = Online and Busy
S IS BN NS 432 B
T
Device Interface Tag Bus | 0 1 7 1 7 ! / | 7 1 / { } 6 I 3 i 4 1 ! I / | 7 | !
Dev R iaar rAr iy 1y N e iy P e nar Qg
Device Interface Rus Out | Addr | 'B0" 83 0D" , Co 10t | or 05T Az , CAR HAR DIFF 01" 05 ‘09’ ‘08
] +
Device Interface Tag Gate —— | __—___I____—___
. Mach. Status gigne 1 SR%= Mach. Status fdd Mach. Status
Device Interface Bus In o, e T T VTS A _ A N . 4 A
) ‘ Select 0 I
Device Interface Attention/Saleet Bus L s TR
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INTERFACE SEQUENCING (Continued)

SEEK COMPLETE ATTENTION

Poll

Select Tag

Select Hold
Selected

Read Status

Gate Device Type
Sense Status 1
Read Target
Reset Read/Write

Seek Complete

([CONTROL INTERFACE*

DEVICE INTERFACE*

INTERFACING SEQUENCING (Continued) OP E R 1 09

Tag Bus Bus Tag Bus Bus
Bus Out In Bus Out In
Poll Poll Poll

wanr Ctrl Intrpt ___ . . Ctir 0 Ctir1 Cilr 0

B2 | Addr | Addr - B

'83 | Addr | 30f6°| 0 | Addr | Mach J—

—_ — — —_— —_ — -

- — - - —_ - ]

A — Mach. —_ p— Mach.

84 Status Sratus —— — _———

!OAJ IBOI 404; — —_ gﬂtggn.s

'BF* ‘83 DM Size 7 83 DM Size e

o ‘00’ ‘00’

8F ‘0D’ or -7 ‘0D’ or [

‘8O ‘80"

'0p’ — — - — - — :
Control Interface Tag Bus | ‘82 ‘82" | ‘8> | 83 | ‘s« | oA | '8F | 8F | ‘84 | ‘os | 84 |
Control Interface Bus Out ‘oo 20° [ ‘00 | Address | - | 's0 | 83 | ‘op | = | - | —_ |
Control Interface Tag Gate —_— ] — N EENEE 4 EEEE . S — SR RN

ach Dev, D ‘80’= Mach Mach
interrupt 3of 6 tatus type Size HPS Status Status
Control Interface Bus In oEwl__ _Same AN s —— N — _—
Device Interface Tag Bus { G | 7 | 7
Device Interface Bus Out | Address | — { 80" | ‘83" | ‘'0D" | — | - | -
Device Interface Tag Gate S

Device Interface Bus In

Device Interface Attention/Select Bus

*See OPER 98 — 106 for a complete description

of Bus and Tag vaiues. See OPER 95 for Tag

-
[re]
=]

. DM = .
Machine Status Size ‘%’Eiui‘ RPS | Machine Status

i Attention | Select 0 | At

considerations.
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SELECT OPERATION

UNIT SELECTION

The 1/0 unit address consists of an 8-bit byte
plus parity. Drives 0—7 are attached to the
first controller string and drives 8—F are on
the second controller string.

o[ r[2s]afs]sf7]

Cantroller Drive
Address Address

SELECTION OPERATION

E To sefect a drive, the controller must also be
seiected. Tag ‘83" is placed on CTL Tag Bus.

The address of the controller and drive are placed
on Bus Qut (Bus Out bit 3 is zero).

Tag Gate is raised.
Select Hold is raised.

The controfler compares its pre-wired 3-bit address
to Bus Qut bits 02,

If comparison is successful, Select Active is sent
hack to the using system. The controller returns its
address (in 3-of-6 code) on CTL Bus In. The 3-bit
address is in bits 0—2 and the inverse in bits 5—7.
Therefore, three of the six bits are always active,

B Qe O

Controller tag ‘83" decodes to device tag ‘000",
which is Select Gate.

Drive logical address bits wired {4, 2, 1) are com-
pared with Bus Out bits b, 6, and 7, respectively,
for an address match. A Compare Equal sets the
Select fatch in the drive.

The Select latch generates a select response, which
activates the unique drive physical address bit on
the Attention/Select Response bus. (Drive O = bit 3,
drive 1 = bit 1, etc.} The Attention/Select Response
bus is checked to ensure that one, and only one,

bit is active.

The Attention/Select Response bus can later be
gated to CTL Bus In by a Sense Physical Address
tag (CTL Tag Bus '04’, CTL Bus OQut ‘10').

The Select latch causes Tag Valid to be sent to the
controlier, provided there are no Device Tag Bus or
Device Bus Out parity errors. This in turn causes
the controller to send Tag Valid and Normal End to
the storage control unit.

Note: See CTL-f 300 for controller selection check
and DEV-I 146 for drive selection failure.

Tag Gate

CONTROLLER

DI

Tag Gate

SELECT OPERATION

OPER 110

DRIVE

Al

CTL BUS OUT

Select Hold

CONTROL INTERFACE (C

CTL BUSOQUT CTL BUS QUT

‘03" or ‘83"

IS OUT CTLBUSOUT CTLBUSQUT CTL/

DEVICE INTERFACE (DEV—_1)

‘000’

DEV TAG

Select Gate

Tag
Dec

KAQ30
BUS

QUT DEV BUS OUT DEV BUS(

DEV TAG BUS

Select Hold

DEV TAG

Enable Tag
Valid

Tag
Bus
Par

Parity OK Enable

Functions

CTL BUS IN

Tag Response

~_ Normal End

Select Active
Tag Valid

CONTROL INTERFACE (CTL-1) CONTROL INTERFACE {CTL 1}

CONTROL INTERFACE (CTL—#

2

Ctl
1 r

Controlier Addressed

Addr
Comp.

0
Not CA1

Not CA2

Not CA4

BFi120

Ctir Logical
Address Jumpers

(z 2 0 — Tie Down
G — Commen
¢ — Tielp

{See INST 8}

CA4

Polling and
Selection
Register

_—
- |

CAZ

CA1

Not CA4

_

Not CAZ2

Not CA1

CTL BUS IN

BA100

CNRE =) 2 4 I - % B o I i

P

BF190
Bus
Ar;sm. Attention/Select Response Bus

DEVICE INTERFACE (DEV—1)

DEVICE INTERFACE (DEV-—1)

DEVICE INTERFAGE {DEV—))

Device

Addr,

Comp,

7

B

5

4

2

1|
KK040

Compare

Bu
Qut
Par

]

Parity OK

KA110

1-0f-8
Check

Select
Latch

Selected

— OR
KK040 )

Attn

L

111

Device Logical
Address Jumpers

Tie Down
{See INST 8)

KK030

Attention/Select Response

File Tag Valid

File

CONTROL INTERFACE (CTL—1I)
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STRING SWITCH OPERATION sTRiNGswiten orerATION  OPER 111

STRING SWITCH

' AZH2
The string switch feature allows an IBM 3340 Disk Storage A202

= BVIX X 3 e e s i s e s e 5 et BPX XX o o —— o
and Control and its attached string of 3340 disk storage r | | |
modules to be dynamically shared by various storage con- I | . | ¥ r |
trol attachments. Control Lines nsuppresse

: Poll Tags =r< > Register :
The 3340 can be dedicated to a single storage control with I I I
an Enable/Disable switch. I Partial I | Device End |
" CTL-1 A II Setection CTL-I {Common) } Register I
| | Pack Change |
Storage ! Address | Register |
g I | I
Control .
| ] 1 Assignment |
I Selection Register |
Storage l |
Control I i j
vf———String Switch Feature L _____ e e b—t————y———
I |
Control Lines | . Long l
1""l Wait Connection |
TA | ' ,
G BUS OUT BUS IN I Tie Breaker Aliow | To Attention/Select
06 110G Xaaa 1000 X XXX I (See SSW 50} Poll | Controiler From Drive(s}
Assign drive to interface. Device End Interrupt l |
0100 Xaaa Active for this interface, Control Lines h-! Switch Short I
Unassign drive from inter- 0100 OXXX I Neutral Connection I
face. Pack Change Interrupt |
1010 Xaaa Active for this interface. I !_ I
Set Device End Latch. 0010 OXXX A2J2
0010 Xaaa. Add.ressed Druhfe. e N X v 2 o i e s e o ™ BOxxx=— — e
Reset Device End Latch, Assigned to this interface, ! [ |
1001 Xaaa G001 XXX i I Assignment |
Set Pack Change Latch for Connection Selection | ] RiSiigsrt]er I
opposite interface. Through a switchable § l g '
controller. —_——
0001 Xaaa — i | Pack Change |
Reset Pack Change Latch Q000 1XXX AdﬁreSS—J | I Register |
for this interface. Addressed drive is assigned CTL-1 B | CTL-t ({Commen) | {
| | to the opposite interface, J'"I T m% s I Device End |
aaa = Binary drive address Selection g I Register |
|
07 T1X0 XXXX . | Control Lines I Unsuppressed |
Set Long Connection Poll Tags [4 > Register I
01X0 XXXX R | |
Unlock Switch QOperation I I - .l|
Reset Disable Interlock
3340 AY0113 | 2747676 440203 | 440213 440214
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STRING SWITCH OPERATION

SELECTION

With the string switch feature, each storage control tries
to select over its own control interface independent of
the other storage control by a Tag 03 or Tag 83. Any
conflict is resolved by the tie breaker.

The address plugged into the controller card A2G2 {ref.
FNST 8) must be plugged into both select cards A2D2
and A2E2,

The 3340 string may be partitioned off from either/both
control interface using the Enable/Disable toggle switch
on the operator panel of the control module.

One of the following will occur when the storage control
attempts a selection over its control interface.

1. Full selection (connection).
2. Short Busy.
3. Partial Setection (Busy).

FULL SELECTION (Connection)

The sequence for full selection is:

1. A storage control attempts selection and the tie breaker
allows the Setect latch for that interface to be set {ref,
SSW 12, 60).

2. Setting the Select latch for either interface immediately
de-activates Switch Neutral and sets the ecommon Short
Connection latch on A2ZMZ card {ref. SSW 51},

3. The Select latch, together with the Enable latch, con-

nects control interface from the control storage through

the string switch to the controller. The string switch is
now transparent to the connected control interface
except for certain tags which are recognized and acted
upon. Note: The string switch does not generate a
response at the completion of a full selection.

4, Tag 03 or Tag 83 (ref. OPER 100, 101), in addition to

initiating the connection, selects the controller, The
controller responds with Tag Valid, Normal End and
Select Active via the string switch connection.

After the storage control has achieved full selection of a

device, it may assign the device for its exclusive use by

issuing Tag 06. This tag is recognized by the string switch.

The storage control which achieves full selection and is
to continue with extended operations must set the com-
mon Long Connection latch via Tag 7. The string switch
recognizes this tag and executes it without further inter-
vention, The Short Connection latch is automatically re-
set by this operation {ref, SSW 51).

The Unlock Switch Operation is accomplished via Tag 07
Bus 40 and dropping Select Hold. This operation resets
the Select latch and bresks the string switch connection.
If Select Hold is dropped by itself, the controlier is de-
selected, but the string switch connection is maintained,

I Switch Error oceurs while one side is connected to the
controler, that side remains connected; all responses to
the other side are blocked.

SHORT BUSY

Short Busy occurs when one side tries to select the device
while the other side is conrected with the Short Connec-
fion latch set.

The string switch indicates the Short Busy condition by
raising fndex Alert on the interface of the storage control
attempting seiection.

The Short Busy indication {Index Alert) remains during

a valid Select Tag until the selected storage controt (1)
initiates the Ui .uck Switch operation or (2) sets the Long
Connecticn lateh. In the first case the storage control
attempting selection now becomes connected. §n the
second case the storage control becomes partiatly selected,

PARTIAL SELECTICG. . (Busy)

Partial Selection occurs when a storage control fails in its
selection attempt, but the tie breaker allows the Partiai
Selection latch of that interface 1o be set {ref. SSW 60},

The conditions under which the tie breaker aliows the
Partial Sefect latch to be set are:

1. The Sefect latch on the other interface is set, or the
addressed device is assigned to the other interface.

2. The Short Connection latch is not set.

The Partial Select latch in conjunction with the currant

valid Select Tag causes the string switch to respond with
Tag Valid, Normal End and Seiact Active. In addition,
the string switch raises the 3 of 6 controlter address and
the Busy indication on Bus In. {Bus In Bit 3.}

3340 {AYMM 2747889 440213 | 440214
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An interface that has Partial Selection may execute only
Tags 01, 06, and 07 for housekeeping functions.

Partial Selection does not affect switch neutrality or con-
nection state in any manner. In fact, both sides may be
partially selected because of Assignment Busy. However,
the Partial Select latch can be reset only by setting the
Unlock Switch latch with Tag 07 Bus 40 and then drop-
ping Select Hold.

POLLING

Polling for interrupts is accomplished by Tag 02 or Tag
82. Each storage control may raise a poll tag at any time
and keep it up as long as desired.

In response to a valid Poll Tag over a control interface,
the string switch raises Tag Valid and Normat End.

All interrupt indications on Bus In are processed by the
string switch; the Controlier is completely bypassed.

Polling Constraints

Allow Poll is the general condition under which a device
responds to a Poll Tag. This response is a Device Atten-
tion which appears on Bus In. Aliow Poll is active under
these two conditions:

1. To both interfaces when the string switch is in the
neutral state.

2. To the interface that is connected to the string switch
and has set Long Connection.

Attentions will not appear on an interface fram devices

which are assigned to the other interface. The assignment

status of an addressed device may he determined at the
storage control by reading Bus In after issuing Tag 06
Bus XX.

Attentions

The Attention/Setect Bus is wired to both interfaces via
the string switch cards A2H2 and A2J2. Attentions
generated by the devices are transmitted over this bus.
The Controller is also wired to this bus, but it is logically
bypassed. The type of attention generated is determined
by the storage control fully selecting the interrupting
drive and reading File Status.

STRING SWITCH OPERATION OPE R 1 1 2

The first interface to read and reset a Data Module
Ready Attention from a drive must preserve this atten-
tion for the other interface. To do this, the Pack Change
latch for the affected drive is set on the other interface
by the first interface issuing a Tag 06 Bus 9X.

When a selection attempt over an interface results in
Busy (Partial Selection), the storage contro! may prime
an interrupt to notify it when the device becomes
available. This is accomplished by setting appropriate
Device End Register latch using Tag 06 Bus AX.

The status of string switch generated attentions for an
addressed device is determined hy the storage control
reading Bus In after issuing Tag 06 Bus XX.

String switch generated attentions for an addressed de-
vice may be reset by the storage control using Tag 06
Bus 2X under Full or Partial Selection,

OPER 112

STRING SWITCH OPERATION



SEEK OPERATION DESCRIPTION

INITEALIZATION

The controller and the drive must both be selected
{Tag '83').

A 6-byte seek address must be transferred from the channet
to the storage control.

Tag Gate and Tag Bus must be latched to the drive.

OPERATION

A

3340

CTL-I Tag ‘88’ is raised to set the Head Address
Register (HAR). Tag bits 6 and 7 are routed through
the controlier to the device and shified to DEV-I

Tag Bus bits 1 and 2 (see OPER 101}.

DEV-1 Tag Bus bits 1 and 2 decode to Set HAR.

Bytes 2 and 3 of the seek address specify the logical
cylinder address and byte 5 specifies the logical head
address. The storage contro! converts the logical

address to a physical address and places it on Bus Qut.

Bus Qut is routed through the controlier and shifted
to DEV-1 Bus Qut to set the Head Address Register
and the seek direction.

HAR bit 6 is used to determine whether an even or
odd head is selected.

HAR bit 7 is used in conjunction with Index
detection to activate either the odd or even track
(see OPER 12}.

CTL-] Tag '8C’ is raised to set the Difference Counter.

The Difference Counter is loaded with the difference
between the current cylinder address and the desired
cylinder address as calculated by the storage control
{see ACC B30 for Difference Counter controi),

The storage control sends a Seek Start to the drive
access control to start carriage movement {see
OPER 115 and ACC 600 for access operation during
the seek).

SEEK ADDRESS

O}l C|C|H]|H
—
— — —
0 1 213 h|l| 6|7
e
o -~ ~ Onfy bits 3—7 are used
Direction bit _ -~ for the head address.
_ N
~N
~ ~
-~ - ~
~
P AN
HAR HAR Physical Head HAR Index Active Track
Bit6 Selected Bit 7 Even Odd Even Odd

oo 0 X X
o1 0 X X x

02 X 1 X X
03 X 1 X X x

04 2 X X
05 2 X X X

s} X 3 X X
07 X 3 X X X

Q8 4 X X
09 4 X X X

0A X <] X X
0B X 5 X X X

0C 6 X X
oD 6 X X X

[9]= X X X
OF X X b X

10 8 x x
11 8 X X X

12 x 9 X X
13 X "9 X X X

14 10 X X
15 10 X X X

16 11 X X
i7 11 X X X

440213 440214

AY0114 2747889
13 May 74 | 17 Jun 74
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© Copyright 1BM Corparation 1974

SEEK OPERATION DESCRIPTION
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SEEK OPERATION (without FHFE)

SEEK OPERATION

OPER 114

Tag ‘8B’
Tag ‘8C' .
o Tag Gate- 3 Diff, C
5 5_9_ DCD iff. Counter )
Bit5 & Bit O Set Diff Count SERVO Velocity
W ‘—s
Bit 6 g Bit 1 Set HAR
Bit 7 e Bit 2 Control ] Velocity Error g
& 0
1
2
3
4
5
[]
7
\\\ HEAD >> c
HEAD
SELECT ~ SELECT
DD MAT-
]0 E ] RiX
10/11 11 Head Sel O
= 8/9 9 Head Sel 1
A 6/7 7 Head Sel 2 See OPER 116 for details
4/5 5 Head Sel 3 of access operation.
5 2/3 3 Head Sel 4
O 0/1 1 Head Sel &
o Head Sel 6
I HAR Head Sel 7
= Head Sel 8
5 E HEAD Head Sel 8
SELECT Head Sel 10
= :FVE Head Sel 11
a 0 [
w0 1 5 Head 10 or 11 10
g 2 DCD a|| _Head8aor 9 8
= 3 4 5 Head 6 or 7 6
b 0 a 2 2|l _Head 4 or§ 4
3] 1 1 Head 2¢r 3 2
= beo [ o Head Oor i [
8 Outbus Bit 4 Seelk Start 7 | ;
w B
2
o 7 HAR 6 Odd Heads
o 1
Seiected A
5
a ’ Even Heads
] A
o ——[:|N HAR 6 _
& HAR Head Selects| A122 | Head Selects | R/W Matrix | Head Selects
ol i ——HAns S e e na U —
= Odd '"f'ﬁx 1 ¢ Valid Odd Index__| A Active Track i —— '
O HARBit7="0" __J ] f ) ’ 7 ATF2
) . Active Track cR S .
> HAR Bit 7="1" — a1 — R/W 204 LOC 2
@ i A
o (__Valid Even index
O J
3340 AYQ115 | 2747677 440203 | 440204 | 440218 | 440223
Seq,10f 1 |PartNo.{ } INov73 |21 Dec73 | 5AUg74 | 14 Mar 78 OPER 1 14
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SEEK OPERATION (With FHFE) seecorERaTON  OPER 115

” 5 ~—Chip Select 0
5 DCD —Chip Select 1 o= HEAD .
@ V[ —Chip Select 2 SELECT DM 1o Drive
> p 4 Connector
& 2 T Solect 3 MAT- -7
w —Chip Select 3 g RIX ———>>
3 —Chip Select 4
5 4 4 —Chip Select b —Y Setect 0 Head Setect MD
o HAR 2 5™ _Chip Select 6 _V Select 1 Head Select M1
) , Set HAR 1 6 —Chip Select 7 —Y Select 2 Head Select M2 See OPER 116 for details
ﬁ Z —Y Select 3 Head Select M3 of access operation.
ch' 1 - Select 4 Head Select M4
' 71— Select 0 —Y Setect 5 Head Select M5 AlB)
'5 DCD 1 —Y Select 1 —Y Select 6 Head Select M6 > X Connector
3 1 2| Select 2 —Y Select 7 Head Select M7
. ] 2 3 —Y Select 3 Head Select M8 Movable Heads 0-11
g 3 4 —Y Select 4 Head Select M9
g 4 4 5 —Y Select 5 —Chip Select 0 Head Select M10
5 2 6 —Y Select 6 ==1= —ChipSelect 1 Head Seleect M11
5 6 1 7 | =Y Select 7
o 7
o
o - R S
o
>
o ‘ { To Active Track —Y Select 0 —Y Sel Fixed 0 A(B)
(See OPER 114) —Y Select 1 —Y Sel Fixed 1 ~ we
— ennector
—Y Select 2 —Y Set Fixed 2 -
—Y Select 3 —Y Sel Fixed 3
—=  _Y Select 4 —Y Sel Fixed 4
] —Y Select 5 —Y Sel Fixed &
R/W Matrix Card Data Module Y Select | 6 —Y Sel Fixed 6 Fixed Head
o — e ey —— e —— e — —— - ixed Heads
[ i I i —Y Select 7 —Y Sel Fixed 7 FO to F29
813 B10 | J10 B10 | I M1 i Note: For connector
O - ;[ >> I layout, see B/W 350.
1 I !
' H
. u10 T__LMii,duie'ECt i | —Chip Select 4 —Chip Select 4
< I (Simplified) | l ] —Chip Setect 5 —Chip Select 5
; | | H | —Chip Seiect 6 —Chip Select 6
! 513 D10 | J10 BO3 ! F1 —Chip Select 7 —Chip Select 7
o © O————O————0— > A |
v I ! < 1 e e
: ] | i t
. 1 08 Go8 |
o o Bo__j_o Dg? I S | See R/W 205 for
' 1 ' | ' | /’i/ I pin location chart.
| \ : | X i i | See R/W 206 for
! ' ! ! ! overall selection
KBOBD  KB110  ENO6O [EN165  EN156| | 5 logic.,
I | o ]
Movable
Head Selects
. HAR Y Selects Y Selects RAN Matrix bM
MST Bus Out to R/W Head Selection Drive A _ Conn card A Fixed Hd Y Selects
tor Fixed Head 1 (F1} and Moveable Chip Selects R/W 340
Head 1 {M1) Fixed Hd Chip Selects
R/W 204 LOC 2 R/W 316 R/W 350
R/W 354
3340 AYD116 | 2747902 440218 | 440223

Seg. 1 0f 2 |PartNo. ()| | 5Aug74 | 14Mar 75 SEEK OPERATION OPER 1 15
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ACCESS OPERATION — BLOCK DIAGRAM BY CARD

3340

Q.:VELOCITY

SERVC PREAMP 1

SERVO PREAMP 2

—EVEN TRACK

SERVYC

AMPLIFIER
and

CLOCK

ATT2{A152)

+INDEX BIT
+SERVO CLOCK
+SECTOR COUNT PULSE

HOSITION
—POSITION

L_i+POSiTlON
~PQSITION

DIFFERENCE
COUNTER
and
INDEX
SENSING
ATF2{A1E2)

—DIFF BIT 2

—DIFF BIT 3
—DiFF BIT 4

—DIFFBITSH

—DIFF BIT &

—DIFF BIT 7

1+POSITION SET POINT

ACCESS
CONTROL

ATPZ2{AINZ)

(Y vsLocy
: rVELOCfTV e ] ] e e ———

+POSITION
—POSITION
@HHENT SEMSE

1+ ACCESS MGDE

+VELOCITY INVERT
+VELOCITY NON INVERT
+VELOCITY FILTER
+VELOCITY HOLD

+MOVE FWD

+MOVE REV
+TRK CROSSING FULSEw=

SERVO
ANALOG

ATRZ2A1GZ)

—VELOCITYI)
_VELOGITY EHHORQ

+CARRIAGE HOME

+REZERD PATTERN = e o
—DC7A DIFF CTR QLD

+ACCESS MODE
+REZERQC MODE
+LINEAR MODE

+ACCESS START
+FORWARD
+RESET TRACK FOLLOWING TIMER —=
—RUN ACCESS TIMER ————rm—r—ret

SERVO
LOGIC

A1R4(A104)

——mtVELOCHTY NON INVERT

L MOvEREY
- +TRK CROSSING PULSE-'—]%
e +PWR AMP DRIVE =

b —— _TRK CROSSING

—— +TR¥ FOLLOWING TIMER

+HVELOCITY INVERT

+VELQCITY FILTER C5 |
+VELOCITY HOLD
mmm TMOVE FWO

—P0OS COARSE TRACK

~TARGET VELOCITY
—END ACCELERATE
—————— —ACCESS TIMECUT
—ALLOW REZERO

AY(0116 2747902
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ACCESS OPERATION

OPER 116

DATA
MODULE
I
VOICE
COIL
MOTOR

POWER
AMPLIFIER

P410(P411)

Serva Head

CURRENT SENSE :_—‘: ’

ACCESS OPERATION OPE R 1 1 6



ACCESS OPERATION — CARD DIAGRAM DESCRIPTION

ACCESS CONTROL

Provides control signals for the servo logic to start operations
and gives direction and speed for access movement. There
are four latches that monitor the correct state of the access

operation:

WAIT

LATCH

CONTROL

LATCH

LINEAR

MODE

LATCH

L]
SERVO
LATCH
5
votlo® ot o]0 17] = state1 wait state ) Reset
0 0 0 0 = State0 Move Out A
0 0 1 0 = State2 Movelin Rezero Gperati
ration

0 1 1 0 = State6 Linear Mode f P
1T 1 1 0 = StateE On Track y
1 0 1 0 = State A Accelerate h
1 0 0 0 = State8 Decelerate , Seek O )
1 1 0 0 = StateC Linear Mode paration
1 1 1 0 = StateE On Track J

3340 AY0125 | 2747678 440203 | 440204 | 440214 | 440218
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ACCESS OFERATION

DIFFERENCE COUNTER

During Seek operations, the difference counter counts track
crossings as the heads move from the start track to the target
track,

INDEX DETECTOR

Identifies index patterns for index sensing and identifies the
sectors for Rotational Position Sensing {RPS).

SERVO AMPLIFIER

Maintains an even signal from the servo head to develop the
Pasition signal.

CLOCK

Provides input and timing for the PLO clock, sector counter,
and index register.

SERVO ANALOG

Converts inputs of position, difference counter, and track
crossings into the velocity cutput signal. Velocity repre-
sents the carriage speed.

SERVO LOGIC

Drives the power amplifier, monitors access operations, and
acts as an interface between access control and servo analog.

POWER AMPLIFIER

Amplifies forward- or reverse-drive current to move the
voice coil.

VOICE COIL MOTOR

Hooks up to the carriage within the data module to move
the heads.

ACCESS OPERATION

OPER 117

OPER 117



ACCESS CONTROL SEQUENCE ACCESS CONTROL SEQUENCE OPER 1 19

< Power Gn Reset )
CONTROLS TO SERVO

TR CTATE 1 (WAIT)

s e Rezero P Access San
_d - Target Velocity
All - e Even Track
sonditions satisfied ® Difference Counter = e 3o Home P REZERO MODE & Forward
to move to next ¢ Data Module Ready
except for DM Rezero.
IR STATE O (MOVE OUT) et
N
— _ __ _l ® Pattern
All e Target Velocity P REZERO MODE & Reverse
ACCESS CHECK conditions satisfied
t0 move to next
state
N Yes
Resets:
s  Check Reset N\
e Power On = CE Reset [~ ] v
® Manual Rezera e STATE 2 {MOVE IN) I
/|
N
- ® Not Pattern
~ — — | & Target velocity o REZERO MODE & Forward
conditions satisfied
10 mave to next
Remain in failing staie
/TN
M STATE 6 (REZERQ LINEAR MODE) N
— — — — ® Track Following Timer »
i .y ® Index Mark LINEAR MODE
conditions satisfied
1o move to next
S
‘
REZERQO LOOP
3340 AY0125 |2747678 440203 440204 440214 440218
Seg. 2of 2 |Part No. [ } 2 Nov 73 21 Dec 73 17 Jun 74 5 Aug 74 ACCESS CONTROL SEQUENCE OP E R 1 1 9

@ Copyright IBM Corporation 1973, 1374



ACCESS CONTROL SEQUENCE

REZERO LOOP

ACCESS CONTROL SEQUENCE

OPER 120

CONTROLS TO SERVO
IS STATE £ (ON TRACK) I e
e Seek Start T LINEAR MODE
o Difference Counter ¥ 0
Al =T T T T ¢ Not Track Following
conditions satisfied Tirmer Seek Start —————————J Access Start
10 mova 1o next Reset track following
state R
\ timer.
R
I STATE A {ACCELERATE) I
N Gate Direction
SEEK Al — — — — & End Accelerate g~ Allow Difference Counter
LQOF conditions satisfied ACCESS MODE
to move 1o next
N\
IS ST ATE 8 {DECELERATE) M
Gate Direction
All — — — —| & Target Velocity P Ajlow Difference Counter
conditions satisfied ACCESS MODE
to move to next
Do Access Check
N
I STATE C (SEEK LINEAR MODE) SN
- T ) _ - Allow Difference Counter
- All = o Track Following Timer LINEAR MODE
conditions satisfied
to move ¢ next
3340 AY0150 (2747679 440203 | 440204 | 440214
Seq.1of 2 |[PartNo. {} 2 Nov 73 21 Dec 73 17 Jun 74
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TRACK FOLLOWING

All data heads in the data module are tied
directly through the carriage to the servo
head. When the servo head is on a particu-
lar track, every head is on the same track.

At the completion of a Seek or Rezero
operation, the servo head locks on the cor-
vect track and continues to follow that
track until a new Seek or Rezero operation
is initiated.

Data Nlodule

TRACK FOLLOWING LOCP

The servo head picks up the servo signal.

H The Servo Amplifier develops the com-
posite servo signal,

A more detailed description of steps
T and 2 is presented on OPER 124
and OPER 125.

B The demodulator produces a voltage
level {Position signal) proportional to
the servo head’s position over the center
of the servo track.

E} The compensator uses the Position
signal to generate the Position Error
signal. This error signal is propor-
tional to the distance that the servo
head is off the track center.

B During track foilowing time, access
control provides Linear Mode, which
gates Position Error through the select
amplifier to generate Powsr Amp Drive
to the power amplifier,

3@ The power amplifier, the final biock
in the loop, provides the current to
the voice coil motor to move the
servo head On Track.

ACCESS CHECK

Q The Paosition signal is checked by vol-
tage leve! detectors to determine when
the servo head is within the proper On
Track region.

During Linear Mode, the track following
timer sends a signal to access control if
the heads remain On Track.

o If the track following timer signal is
lost during a Read or Write operation,
a Servo Off Track access check is posted.

TRACK FOLLOWING

OPER 123

SERVOCLOCK

The Servo Clock develops clock pulses to
synchronize Read/Write operations to the
disk and access control lines. The clock also
detects Index bits from the composite servo
signal. Reference OPER 42.

INDEX SENSING Q@

Using the Index bits from the servo clock,
the index sensing circuit determines when
the servo head passes over an odd or even
Index. (See OPER 126 for a more detailed
description of index detection.)

— — . ————— -
' Voice Coil Motor
[~ I /
i
L
! i1 '< wlf
i wtj | From ¢ Linear Mode svei_id/ Access
B Access Control / Linear Mode f—J'tL| Check
!
(1] . . Access [ %
Track Track Following Timer
Servo Head | . Control
I A On Track Following Check
—— — — o ——— — 1t 'Y ! ovel Timer Circuits
Detectors
Servo Signals Linear Mode a Carriage Drive
Select. . Power Amp Drive POWBT .
Amplifier Amplifier | Current Sense
Y A s S W Off On Track - J—
+Position Track N trac
2] Composite Servo A Area .
Servo Demadu- +0.82 VvV -7&\771 Move carr!age !n
Amplifier lator - -0.82v H-—*"——t ) /forward direction.
—Fosition
Compen- | Position Error W
Control sator \ Off Track,
(X Y] Cdd-Index [ Move carriage
Serva fndex Bits index ’ in reverse direction.
Clock Clock Pulses Sensing | Even Index ¢
OPER 126 K Y
{ <
3340 AY0150 |2747679 [440203 440204 | 340214
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TRACK FOLLOWING

In order for the servo head to be able to track follow,
the servo surface of the data module has the following
format:

® 360 tracks between special prerecorded bands.

® Bands are either “‘odd” or "“even” and arranged
alternately, one even, one odd.

® Bands are recorded like bar magnets, end-to-end,
with north and south poles.

® (Odd-numbered tracks are preceded by odd bands;
even-numbered tracks by even bands, so that:

Track 1 is preceded by an *'odd" band
Track 2 is preceded by an “even” band. ?

26 band
widths
to end

{

6 band
widths
{Rezero
Pattern)

TFrack O

Track 1

Track 2

Track 3

Amp

As the disk rotates

below the servo head,

it senses the magnetic
changes. The resultant
differentiai signal passes
through the preamplifier
in the data module on the

way to the servo amplifier.

e k> VT >
— N\ >

TRACK FOLLOWING OPER 124

Servo

Ampli- —3

fier

Data Surfaces

Servo Surface

3340 AY0160 2747680 440203 | 440204 440214
Sed. 10f 2 [part No. () 2 Nov 73 21 Dec 73 | 17 Jun 74
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The servo amplifier
combines the two
signals inte a composite
servo signal. This is

the basic pattern used
by the servo circuits
for track following,
{Continued on OPER
125))

Puise from odd band
/ as servo head passes.

_— Pulse from

even band.

Sync pulse picked
up by servo head
from hoth odd and
even servo bands

TRACK FOLLOWING OP E R 1 24



TRACK FOLLOWING

When the servo head is exactly between an “odd’ and
an “even’ band, it is On Track. In this example, the

head is attempting to follow track 2. As the disk

rotates under the head, the carriage tries
the head on the track center.

10 keep

Head/Carriage

TRACK FOLLOWING OPE R 1 25

Maotion
I l
Disk
Rotation
LY - ‘
Track 0 § : | ) Track 0
Qdd Band | |
£
Track 1 (T —lr]' Yy Track 1
Even Band | |
Track 2 ‘) (’ Track 2
Odd Band
Track 3 § 4 Track 3

VT i T TR TR VR T TR TR TR TRV TR TRV T T

I, for instance, the track
is not concentric and/or

the head drifts off the track
center toward the spindle

(toward track 3}, the
composite servo signal
becomes unbalanced.

The level of this pulse is higher
because more current is induced
from the odd servo band than
from the even band.

and this pulse becomes higher
than the other one.

As the head continues in this
direction, the signal is unbalanced
again and the servo system recog-
nizes the off-track condition,

As the head drifts {away from the
spindie}, it crosses the center of
the track and the composite servo
signal is balanced.

AY0160 2747680 440203 440204 440214
3340 Seq. 20f2 |Parto. ()| | 2Nev73 | 21 02e 73 | 17 Jun 74
I
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When the servo system recognizes
an off-track condition, it moves
the carriage in the proper direction
to batance the composite servo
signal to keep the head On Track.
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INDEX DETECTION

In order for a Read or Write operation to begin at
the correct location, a reference point is needed to
indicate the start of a particular track. This is called
an Index point.

Since each physical track on the data module has
two Indexes, one odd and one even, (see OPER 12},
the system must be abie to recognize not only an
Index point, but also whether it is even or odd.

FIGURE 1

Normal Composite

As the disk rotates, the servo head picks up the servo
pattern. The composite servo patiern is shown in
Figure 1. At the start of an Index (Figure 2}, the head
picks up an extra sync bit I] and a one {1} is decoded
by the index detection circuits (RP1 102).

The rest of the Index is decoded:

EvenIndex=1011
Odd index=1101

180°

(1/2 Revolution)

Servo Signal
| I J !
1 ! i !
| ! ! !
|
I t I |
I | ]
| l | |
i | | b
FIGURE 2 1] | : : :
Index Patterns
| ! ; I
Even Index = t 0 I | | 1 I
| I i I
3340 AYO0170 | 2747681 440203 | 440204 440214
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0Odd Index =

Even Index Pattern

Odd Index Pattern

INDEX DETECTION

B T —

INDEX DETECTION

OPER 126

OPER 126



REZERO - FUNCT'ONAL BLOCK DlAGRAM REZERO - FUNCTIONAL BLOCK DIAGRAM OPER 1 29

I Data Module -— —

’ | Voice Coil Motar

‘ -

Pre-

amp ~f - -~
: ™

’ Servo Head

Servo Signals

Access Select

Control Amp
Contral Rezero Reverse

C n Rezero Mode E Rezero Forward A
ﬂ Forward

®

Difference
Counter =
Yy o
5
Bit
B ©
DAC Outpus
Bit DAC
7 Diff. Bits 5-7
+ Pasition \
v i i—: {Carriage Drive)
B Target Velocity ] . . o n
ower Amp Drive
Velocity 19| Velocity :ﬂiec]t'f‘ zon:":r
B 7 - ' Current Sense Generator “elocity \E"EEDC“V Error mener Current Sense
Fror
Servo Composite Servo ﬂ + Position Detector
Amgplifier
Demod- ’
ulater - Position
Demog- ~
ulator 2
Conitrol
Servo e
Clock | cipek and Index Index Rezero Pattern Access | Position Set Point
Sensing ‘ Control
Pos. Coarse on Track
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REZERO (Continued) - BLOCK DIAGRAM DESCRIPTION

The Rezero operation is necessary to establish {or
re-establish) a reference point for access control.
Rezero causes the carriage to: (1) move out from the
center of the disk, past track 000, {2} turnaround,
(3) move slowly in the direction of the spindle, and
{4) stop and track follow on track 000.

A Rezero operation begins as a result of one of these
conditions: data module loaded; a Recalibrate command
under program control; or by someone pushing the
Rezero pushbutton on the operator panel.

Any rezero to access control n , causes Rezero Mode to
be sent to the select amp control and to the difference
counter@ . Rezero Made at the difference counter
forces a difference count of 7 into the Digital-to-
Anaiog Converter@ to move the carriage at a
fixed-velocity of 12 in/sec.

It the servo head is located between track 000 and the
inner crash stop, access control drops Forward. |f the
head is in the rezero pattern area {track 000 to track
— 21}, Forward is up. For this example, assume

that the head is at the inner crash stop at power on
time and Forward is down. See Figure 1 for wave-
form references.

With Rezero Mode and Not Forward as input, the select
amp control sends Rezero Reverse to the select
amplifier Y , which provides Power Amp Drive for
the power amplifier EY to start the carriage moving
outwards from the center of the disk towards track 000.

The servo head B} picks up the servo signai and sends it
through the pre-amp and servo amplifier [ to the
demodulator g -

At the output of the demodulator, the Position signal
reflects track crossings used by the velocity generator 8]
to calculate the veiocity of carriage movement,

When the rezero pattern is picked up by the servo head
between track 0 and track —1 and decoded by the index
sensing circuits G access cantrol sends Position Setpoint
to the velocity error detector [l . (See OPER 131 for

a detailed description of rezero pattern detection.)
Position Setpoint controls the carriage speed by gating
+Position to the velocity error detector. Carriage

velocity decreases to 3 in/sec because of the decrease

in voltage {from +Position) into the velocity error
detector,

As the carriage approaches track —6, the +Position
signal amplitude begins to drop, causing the velocity
of the carriage 1o decrease proportionately. When
velocity reaches 0.5 in/see, Target Velocity comes
on and at the same time, the servo pattern changes
from even to odd. (See QPER 124.}

When access control senses Target Velocity, it sends
Forward to the select amp control [BJ which in turn
sends Rezero Forward to the select amplifier .

The Pos Coarse On Track signal comes up when the
servo head is in the Coarse On Track area of track —B.

Forward and Pos Coarse On Track aate DAC Qutput
long enough to start the carriage moving forward toward
track 0. Whan Pos Coarse On Track drops, Position
Setpoint again takes control of the motion.

As the carriage approaches track 0, the Position Signal
begins to drop, Target Velocity comes back on when the
velocity equals 0.5 in/sec, and the access enters L.inear
Mode to begin track following.

If the Rezero operation begins when the carriage is

at or near track 000, the sequence is the same but
the signal waveforms are more like those in Figure 2,

Mote: For this operation, the Rezero starts at 0

See ACC 431 for details.
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REZERO - BLOCK DIAGRAM 0 R 3 0
DESCRIPTION {Continued; P E 1

Figure 1
4 Track 0 —lﬁ 4‘3 0
3 H 1
Rezero Mode
S
Linear Mode = e
Pos Coarse On Track
T -\~ Detect Level
Position
Rezero Pattern —-
Position Setpoint —

Target Velocity

Forward —
DAC Test Point 1 §

DAC Test Point 2
Pos Coarse On Track -1
1

T

. 12 in/sec
Velocity ¢ _

Track Following Timer ¥

Figure 2 Track 0 6 -6 0
Rezero Mode ¥ o _::_ i
Linear Mode —
Pos Coarse On Track
********* Detect Level
Position

|

l

Rezero Pattern s | 5

Position Setpoint r ; ! d

Target Velocity e — —m : A ——
! 1 |

Forward — i : i i ’

DAC Test Point 1 — e L ;

DAC Test Paoint 2 g
Pos Coarse On Track
Velocity g i | N ) I

Track Following Timer + —.
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DESCRIPTION {Continued)



REzERO PATTERN DETECTION REZERO PATTERN D-ETECTION OPER 131

When the servo head enters the rezero area, the Composite
Servo signal contains additional information, In the
waveform comparisons below, every other cycle of the
rezero pattern has an extra bit {Index bit) between the
normal sync bits, | f each Index bit = 1, the pattern

is decoded as 010101 0and so on. (See also RPI 102)

Normal Composite

Servo Signal I | I ] { ] ] ] ' I I
| | ] | | | | | | | [
| | t i | | 1 | | | i
| | I | | | | ] | | |
| | | | | | | | | | i
i | [ | | | | | { | |
! } | | | 1 ! i | | i
I t | 1 | | | I | | |
| [ | | I ] { | | I |
I I | ] ] I ! ] [ | |
[ I | i | [ ] ] f i ]
Rezero Pattern
(Outside of Track 0) I { { | ! 1 | | | i |
0 I 1 | 0 1 1 | 0 [ 1 | ] | 1 | 0 | 1 | 0] |

Sync Bits

Index Bit \

3340 AYD180 | 2747682 440203 | 440204 440214
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ACCESS OPERATION (REZERO)

MOVE OUT a

MOVE IN

ACCESS OPERATION {(REZERO) OP E R % 36

ON TRACK

WAIT (STATE 1)

3340

Access Control is reset.

Difference Counter is reset to zero, hut
difference bits 5, 6, and 7 are brought up by
Rezero Mode and gated to the DAC. The
DAC output is proportional 1o the difference
count. Therefore, the carriage moves out
during State 0 at a constant velocity.

MOVE OUT (STATE 0)

® The carriage moves in reverse {out toward the edge
of the disk) at a constant velocity of approximately
11 inches per second.

e The carriage slows down when the Rezero pattern
area is detected (past track 000},

o Target Velocity is detected at track —006 and the
carriage s conditioned for turnaround.

MOVE IN (STATE 2}

& A short burst of current to the Power Amp reverses
the carriage momentum.

e The carriage is now moved siowly forward to
track GOO.

AY0200 | 2747683
Seq. 20f 2 | Part No. | )

440203 440204 440214
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LINEAR MODE (STATE 6}

ON TRACK (STATE E)

o When the carriage is within 250 microinches of e index Mark is detected.

track 000, it begins Track Fcliowing.

e Search for Index Mark.

® Access Complete is set.

® The drive Ready lamp comes on.

ON TRACK
E

Rezero
Track Following
Busy (Recal}
Wait Latch
Control Latch
Servo Latch
Linear Mode
Diff Ctr Zero

Rezero Mode

Rezero Pattern

MOVE OUT MOVE IN LINEAR MODGE| ON TERACK
[} 2 6

ACCESS OPERATION (REZERO) OP E R 1 36



ACCESS OPERATION (Rezero Flowchart)

ACCESS OPERATION (REZERO FLOWCHART) OPER 137

e 5 T AT E 1

See ACC 430 for servo block diagram.
See referenced MLM pages for circuit diagrams.

Rezero

servo register detects
rezero pattern
acc112 | Accso0 |
Start 18_0 ms Access Set Wait latch ALCC 462 Deactivate postition
Safety timer

Access Timeout

ACC 112 r

Set Access Timeout
Error

Set Inhibit Sequence

Reset Access Safety
Timer

Set Drive Check

OPER 138

——|

Wait latch an resets
Control, Servo and Linear
Mode latches

Auto rezero

ACC 211

Set Access Busy

Rezero

ACC 4056

Set Even Track trigger

Reset Difference counter
1o zero

ACC 401

Forward not active

command

3340 AY0225 |2747684
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ACC 462

Send Access Start to

Set Velogity [nvert latch

ACC 462

Gate Allow Rezero to
access control

ACC 401

Reset Wait latch

s STATE (O oa—

ACC 402

Gate bits 5, 6, 7 from
Oifferent Counter to DAC.

ACC 401

Gate Rezero Mode to
SErvo

index Shift

ACC 402

Move carriage in reverse
toward outer edge of
disk.

Rezero
pattern detected

Gate Position Set Peint
Control to servo

-‘—-——-—--—7

Decelerate carriage
for turnaround

Detect

target velocity

ACC 404

Set Control Iatch

I STATE 2

ACC 405 I

Move carriage forward
roward track 000,

Set Point Control

ACC 405

At the loss of + Coarse On
Track {past track —Q06},
gate Position Set Point
Control to servo,

Decelerate carriage

Loss of
rezaro pattern

ACC 405

Detect target velocity

ACC 405

Set Linear Made latch

L)

OPER 138

ACCESS OPERATION (Rezero Flowchart)

OPER 137



ACCESS OPERATION (REZERO FLOWCHART)

See ACC 430 for servo block diagram.

See referenced MLM pages for circuit diagrarns.

OPER 137

asvessssss STATE 6 e
L

acc4os |

Gate Linear Mode to
SErvo

ACC 408 [

Servo attempts to Lock On
Track Q

Carriage
within On Track
region (+250 win of
Track center}

ACC 406

Start 2.3 ms track
following timer

Stiil
within On Track

region

2.3 ms delay
complete

ACC 406

Gate Track following
Timer to Access Control

S ——

Search for Index Mark

No

Yes

Reset any rezero. Reset
Access Safety Timer.

acc406 |

Set Servo latch

]

Reset Track following
timer

r—————"

ACC 121

Count track crossing
pulses

COunt\ Yes

equals 3

Servo

latch on

ACC 121 |

OPER 137

—

Set Access Overshoot

Brror
T

Set Inhibit Sequencer

Set Drive Check

l

ACC 406

Set Access Compiete

Operation was
auto rezero

Yes
ACC 408

No

Set Sezk Complete

ACCESS OPERATION (Rezero Flowchart)

OPER 138

Set data modulte
Ready

Set Any attention

Attention Reset received
from system.

ACC 211

Reset Access Busy

End of aperation
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SEEK - FUNCTIONAL BL.OCK DIAGRAM

I————Data Module————l

|
:

1

|

I Servo Head

Serve Signals

Voice {oil Motor

SEEK - FUNCTIONAL BLOCK DIAGRAM

Track Crossings

Positian Signal

S A

e

Servo

3340

Amplifier

Camposite Servo

Clock

Demod-
ulator
serve | Controf
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Level
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2 B
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5 DAC
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6
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2

BAC
Output

Contro
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Error
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erator
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SEEK - FUNCTIONAL BLOCK DIAGRAM
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SEEK (Continued) - DESCRIPTION OF BLOCK DIAGRAM

A Seek command causes the carriage to move from one
physical track to another by first loading the difference
between the current carriage address and the new carriage
address intoc the difference counter. |t then piaces the new
head address and direction of the Seek (forward or reverse)
in the Head Address Register {MAR). The carriage is moved
the correct number of tracks to the new location and track
fallows on the new track.

The operation begins after the difference counter n

is loaded and access control [ sends Access Mode and the
direction of the Seek to the servo circuits. This allows

the DAC H (Digital-to-Analog Converter) to set the speed
of the carriage.

If the difference counter has a value of 63 or above, the
DAC output voltage is at its maximum point. During

the Seek, as the difference counter decrements, the DAC
output remains at maximum until the count reaches 63.

At that time, the DAC output vaitage begins to decrease
proportionately to the value in the difference counter.

This is done to keep the maximum carriage speed (velocity)
at 30 inches per second. As a result, if the difference
counter is 200 at the start of a Seek, the DAC Output
signal curve is:

Difference

Counter =
200 150 100 B3 25 0
+ ) ¥ +

DAC J [ .
Output \ 0
-Voits

I the Seek starts with a difference count of less than 63
(for example 50), the curve is more like the following:

Difference
Counter = 50 25 c
v l !
DAC Output

* 0 Valts

The output of the velocity error detector ﬂ Velocity Error,
is the sum of DAC Output and Velocity, Velocity Error
feeds the select amplifier B which feeds a voltage signal

te the power amplifier B to drive the carriage toward the
target track,

As the serve head moves across the tracks, the servo

signal is fed through the servo amplifier Bl to the demodulator
B where the resulting output Position signal reflects the
frequency of the track crossings.

The ievel detectors @ use the Position Signal to develop the
Coarse On Track and Fine On Track signals, and from them, the
Track Crossing Pulse. (See Figure 1 for the relationship

of these signals to each other.)

The velocity generator also uses the Position signal to
determine the speed of the carriage and sends the
Velocity signal to the velocity error detector.

The velocity error detector takes DAC output and the
Velocity signal, sums them together aigebraically, and
produces Velocity Error. DAC output represents an
ideal carriage velocity; Velogity is the actual velocity
of the carriage. The figures below show the Velocity
signal superimposed on the DAC output signal to show
their refationship for two different length seeks.

Note: The Velocity signal is inverted in this jflustration
to show the relationship.

DAC Qutput
-

Seek = 63 Tracks ov > .
Vetocity
DAC Qutput
Seek = 200
*
ov .
Velocity

When the Velocity signal becomes greater than the DAC
output, reverse current is applied to the VCM to slow
down the carriage. As the difference counter decrements,
the carriage continues to slow down until the target track
is reached. At that point, the carriage stops, access
control goes ta Linear Mode, and the servo system begins
track following on the new track.

3340 AY0300 2747686 440203 440204
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440214
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+Pasition

-On Track

+Neg Coarse On Track
+Neg Fine On Track
+Pos Coarse On Track
+Pos Fine On Track
~Track Crossing Latch
+Track Crossing Pulse
~Cylinder Reset Pulse
+Velocity Hold
+Velocity Filter
+Velocity Non-Invert
+Velocity Invert

Figure 1,

SEEK - DESCRIPTION OF BLOCK
DIAGRAM (Continued)

OPER 142

SEEK - DESCRiPTION OF BLOCK
DIAGRAM (Continued)

OPER 142



ACCESS OPERATION (SEEK)

ACCESS CPERATICN {SEEK)

OPER 147

ON TRACK

ON TRACK (STATE E)

# The selected drive is Ready and Track Following. |

e Tre access control receives the Seek Start
command.

e This resets the on track mode of operation and
acvances the access control 10 State AL {

ACCELERATE (STATE A)

During State A, full current is applied to the
voice coil motar to accelerate the carriage to-
viard the desired track.

The measured carriage velocity is compared
constantly to the DAC output and when their
sum  produces a nu!l, a decelerate Error Drive
signal is sent to the Power Amplifier.

This indicates that the carriage is going as fast
as required for the length of the specific seek
in operation.

Y CM current is now reversed to slow down the
carriage.

When the VCM slow down current is sensed,
the access controf advances to State 8.

ACCELERATE
{ State A}

DAC

Velocity

Reverse Drive Current

CECELERATE (STATE 8)

® During this state the servo controls the carriage
velocity to slow it down until it stops directly
on the target track.

® The Difference Counter is decremented each
time the servo head crosses a track.

® The DAC output is proportional to the
Difference Counter value.

e Therefore, the DAC output controls the rate of
change of carriage deceleration,

® The comparison of DAL and measured velocity
generates the Error Drive signal that allows the
carriage to coast or slow down,

® When the carriage has decelerated to a velocity
of less than 0.5 in/sec (Target Velocity}, the
access control advances to State 6.

DECELERATE
{State 8)

/

Target Velocity

AY0300
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LINEAR MODE (STATE C)

& The Power Amp is now driven by the
Compensator in a {inear mode.

® When the carriage is within 2560 microinches of
the target track, it begins Track Following.

ON TRACK {(STATE E}

® ‘When the carriage has stayed within the track
following region for at least 2.3 milliseconds, the
Track Following Timer is activated.

# This indicates that the heads are within the
physical limits to allow safe reading and

writing.

® The timer stays active as long as the carriage
stays withing the track following region.

® Seek is completed,

ON TRACK |ACCELERATE
E A

Set Dift Ctr

Seek Start

Track Following

Busy

Linear Mode
Access Mode
Allpw Diff Ctr
End Accel
Target Vel

Access Comp

DECELERATE |LINEAR MODE ON TRACK
8 C E

ACCESS OPERATION (SEEK]

OPER 147
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ACCESS OPERATION (SEEK FLOWCHART!} OPE R 148

ACCESS OPERATION (SEEK FLOWCHART)

ST /AT | 0o S s T A TE A aasssEEsm———— S T ATE & e aammss—————— STATE E

See ACC 620 for servo block diagram. acce00 1

ACC 800

Access Start

ACC 657

1

ACC 221

Set Access Complete,
Seek Complete and
Sector Compare.

Set Any Attention

3340 AY0310
Seq. 1 of 2

2747746
Part No. { )

440204

440214

21 Dec 73 i 17 Jun 74

© Copyright IBM Corporation 1973, 1974

—
sl

PN
(

greater than DAC
output

No

source switches from
DAC to Compensator

Within 2560 micro-
inches of target
track

See referenced MLM pages for circuit diagrams. _ )
i Reset Linear 4 Target velocity
Mode latch r -
Seek Velocity less
Difference ACC 601 tha:egfnénchesf ]
Counter = 0
Gate Difference Reset Allow
Counter to ACC 6802 Difference
_SI_EI HS%R DAC Counter
ag
Set Linear Mode
latch
ACC 112
Reset On Track
signal Start Access Reset Access
:(S:eotutnhteerDLfference Safety Timer Timer
Tag '8C’
ACC 211
ACC 221
Set Access Busy Set Access Complete,
latch Start Carriage Seek Complete and
Seek Start Mavement Sector Compare.
masessssesmna STATE C e ——m
ACE 601 Decremented by ACC 603
each track
ACC 600 Drop Seek Start and Decrement ” crossing pulse Set Read /Wi
get on track ; et Rea rite
Reset Track Difference ACCB03 Capable
Fottowing Timer Counter
Power Amp current

Set Any Attention

ACCESS OPERATION (SEEK FLOWCHART)

ACC 211

Slows down the Reset A Bus
Con lition the Velocity ~~1 carriage eset Access Busy
, Reverse VOM
Invert tatch current ACC 603
ACC 211 Turn on Track
Fallowing Timer
Reset Access .
Busy End of cperation
Difference | Direction Velocity in_\rert Latch Reset Control
Ccunter Setting Latch ACC 603
E Forward Reset = Non-Invert
ven Raverse Set = Invert Set Control
latch
: Forward Set = lnvert .
Qdd Reverse Reset = Non-tnvert End of operation

OPER 148



SEARCH COMMANDS

SEARCH ID EQUAL

Storage control compares data from the system with data
read from the module. (The ID bytes for Search HA or
Search 1D; Key field bytes for Search Key).

Only one record is operated on for each Search command.

When search is unsuccessful, the channel must reissue the
command. This is done by the use of a Transfer in
Channel (TIC} back to the Search command.

When the search is successful, the Status Modifier bit in the
CSW is set on. This causes the channel to skip the next CCW
(TIC) in the chain.

When [ndex is sensed during an AM search,
this sequence of operations (s performed to
maintain orientation and read the R1 Count
field. If the second active index is sensed <
before the search is successful, No Record

Found is set. (Sense byte 1, bit 4. Reference

STORAGE CONTROL

Set Read/Write —_

|
|

|

Read G3 {AM Search) |

s —

——f- —— — -

Tag Bus '0F’ Bus Out "4X’

Read G1 (HA)

Read G2 (RO Count)

Clock G2 (RQ Data)

OPER 234.)
Tag Bus "0E’ Bus Out '5X
\ Read G3 [R1 Count) Data
3340 AY0310 2747746 440204 440214
Seq. 2 of 2 Part Na. { } 21 Dec 73 17 Jun 74
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CONTROL INTERFACE (C

CONTROL INTERFACE {CTL—1)

CONTROL INTERFACE (CTL-1)

CONTROL INTERFACE (CTL-1)

CONTROL iNTERFACE [CTL—#}

CONTROLLER
Tag Bus ‘85’ Read/Write latched.
— -_—— Y — = Hold until Reset Read/
Write.
1
Raise Control and Read/
Write gate
Tag Valid
e o — e — — — ——— —] Tag Response
Tag Bus ‘0 . Raise Read gate and
Bus Qut ‘7X’ UnsquelchT
Search for AM or Index
No AM
found
Index mark Yes
found
oun Orient on AM
Data |'
Index Transfer count field ID
L NAEX | Index to Storage Control bytes
Orient on Index
——— -
Transfer HA Bytes
o — —— P
Transfer RO Count ———
— — —3=! Clock RO Data

Transfer R 1D Bytes

Wait for next storage
control tag. Should be
Read or Clack G2.

Devige Tag Bus '7'

Devige Bus Qut "07’

Tag Vatid

Bits2and 3

Read Data

SEARCH COMMANDS

OPER 200
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READ/WRITE CONTROL reapmmiTEConTROL - OPER 210

This page describes how the Set Read/Write Operation condi- TIMING (Not Accurate - for Description Only)
tions the 3340 for a data transfer. Additional detail and
related information can be found on the foliowing pages:

Set and Reset Read/Write Operations (Tags ‘86’ and '05') Set Read/Write Op (Tag ‘85') - — —~ — — _ _ .
Description- - - - - - - - - - - - QPER 213
Gircuit Diagram - - - - - - - - - - OPER 214 R/MW Latch - — — — — = — = == = = = == et
Timing Device Control (Tag ‘07" - forced) - — - - - - e
Set Read/Write Operations - - - - - OPER 217
Reset Read/Write Operations - - - - OPER 218 Data Transfer = = — — — —— = — — - = = -— - _— S ——
Write Operation - - - - - - - - - - - OPERZ225
Read Operation - - - - - - - - - - - DOPER?230 Reset Read/Write Op (Tag’D5')- = = = = — = = & = 4 & & & m r = = = = = — — = e = = = -~ - T
Control and Device Interface Summary - - - OPER 1071

The Set Read/Write Op {Tag '85’) conditions the con-
troller and the drive for a data transfer between the
drive and the storage control.

DEV

CONTROLLER (Selected) DRIVE (Selected)

Both the controller and the drive must be selected prior
to issuing the Set Read/Write Op.

E Set Read/Write Op is latched in the contraller and
remains active until a Reset Read/Write Op (Tag '05'} is
issued or until the controiler is reset by the storage
control.

I rw

Tag 'B5" FL Force Device Tag Bits Active
S —T DEV TAG BUS

R — 1 READ/
WRITE

CONTROLS

CONTROL INTERFACE {CTL—I)

Tag ‘0%’

The data controls, such as SERDES, PLO/VFQ, etc., are
conditioned by the Set Read/Write Op. The actual

transfer of data is controlied by a Read Op (Tag '0OE’) or

a Write Op (Tag 'OF'}.

DEVICE INTERFACE {DEV 1)

m To enabie the Read/Write controls in the drive, Device Bus
Out bits 5—7 and all Device Tag Bus bits are forced to the
active state. These conditions are farced by the Set Read/
Write Op in the controller,

Force Device Bus
Out Bits 5, 8, and 7

DATA
CONTROLS

Tag ‘OE’ or 'OF

UsS QuT DEV BUS

The controller uses Device Bus Out bits 0—4 to set up DEN BUS OUT _DE
different read and write controls in the drive during

the data transfer.

CONTROL INTERFACE (CTL I}

DEVICE INTERFACE {DEV-1)

The Set Read/Write Op establishes a data transfer inter-
face between the controlier and the drive.

CTL BUS OUT
CTL BUS IN

BUSOUT CTLBUSOUT CTLBUSOUT CTL BUSOU

BUS IN CTL BUS IN CTL BUSIN CTL BUS IN

I

WRITE €> READ <> WRITE &> READ <> ‘

CONTROL INTERFACE ICTL—1}
DEVICE INTERFACE {DEV—1)

3340 AY0320 | 2747760 440204 | 440214
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SET AND RESET READ/WRITE OPERATIONS (Tags ‘85" and ‘05°) Description

Diagram on OPER 214
Timing on QPER 217, 218

SET READ/WRITE OP (Tag '85')

Set Read/Write Op (Tag "85} conditions the controller and
drive for a data transfer in the following way:

e Sets the Read/Write Latch Q {this defines an extended
operation; see OPER 95).

® Activates gate 2 on the Device Tag Reg @ causing tag
bits 0, 1, and 2 to be sent to the device (drive).

e Activates Device Tag Gate O

@ Activates Rd Wr Gate which activates gate 2 of the Bus
Qut Selector e This decenditions the normal bus out
bits {from storage control) and allows the device Bus Out
1o carry read/write control information 1o the drive
(from controiler hardware). Bus Qut bits 5, 6, and 7 are
held active by the Rd Wr Gate. The other Bus Out bits
are manipulated by controller hardware @ to control
the data transfer. The device checks the condition of
Bus Qut {"07’) after the Set Read/Write Op is issued, but
prior to the data transfer.

e Piaces device in control mode. ()

e Activates Set Rd+Wr @in the device; this is a resuit of
control mode and Bus Out bits B, 6, and 7 being active.
The Set Rd»Wr line:

1. Blocks normal device Bus Out Parity Error detection.

2. Gates machine read/write status to Device Bus In 0
(OPER 100}

3. Activates Set Rd«Wr Safe if no R/W Check condi-
tions exist. @

4. Provides a path for the read/write controd lines to
the read/write matrix card of the selected drive. @

5. Causes a Read/Write head to be selected in accordance
with the value in HAR. m

6. Allows monitoring the read/write contral lines for
proper sequence. o

7. Establishes a data path between the controller and
the selected drive. o

e Enables the following functions of the data transfer
controf hardware @:

1. Index processing.

2. Gap counter control.

3. Function pulse generation.

4. Synchronization of PLO/VFQ with controller and
PLO puises on servo track.

5. Orientation {must be established between micro-
program and disk rotational position for most
operatians}.

e Signals the microprogram (with Normal End} that the
controller and the device are conditioned to receive a
data transfer tag (Read 'OE’, Write '0F "},

3340 AY0320 | 2747760 440204 | 440214
Sea. 2o0f2 |PartNo. {} 21 Dec 73 17 Jun 74
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SET AND RESET READ/WRITE OPERATICNS
{Tags ‘85" and ‘05°} DESCRIPTION

RESET READ/WRITE OP (Tag ‘05')

Reset/Write Op (Tag ‘05°) resets the controller and device
hardware, previously conditioned by a Set Read/Write Op,
in the following way:

Resets the Read/Write Latch Q )

Deactivates Device Tag Gate 0, which removes the
device from control mode, disabling the device read/
write hardware.

Restores data transfer control hardware @ functions to
non-data transfer condition:

1. Allows hit ring O time pulse to reset the gap counter
and control the function pulse.

2. Disables index processing.

3. Disabies PLO/VFO synchronization.

4. Disables Orientation.

Returns control of Device Bus Qut to the storage

control. e

Resets conditions set up during a Read {Tag '0OE’} or
Write (Tag "OF ') operation,

Signals the microprogram with Normal End. [Immediate
operation; see OPER 95.)

SET AND RESET READ/WRITE OPERATIONS
{Tags ‘85’ and ‘05') DESCRIPTION

OPER 213

OPER 213



READ/WRITE CONTROLS, SIMPLIFIED DIAGRAM

READ/WRITE CONTROLS, SIMPLIFIED DIAGRAM

OPER 214

Diagram description on QPER 213 % oeD | Gate Machine or R/W
R 4 1 © Status to Dev Bus In
: ° —o
Set R/W Op ‘85’ Rd Wr Latch On b DEV TAG BUS 2 1
als EL C REG < 1 g KAQ50
_H & O < 2 0
Reset R/W Op '05’ ol o ] ‘:‘ i 9 g e Block Dev Bus Out Parity Chk
- . S
— ie- Device Tag Bus Bit D z = Device Tag Gate 7 | Control
BD150 Tie-On 2 . g = ,_>u
Tie-On 9 Device Tag Bus Bit 1 A O KAD30 SEL
Tie-On 5 Device Tag Bus Bit 2 I — Tag Gate Valid A Set Rd«Wr o1
—~ A A
BD150 = ]
> No Errors Selected A« Selected A ;[ L Set Rd«Wr A Selected
‘uD'J’ KA110 KA100 Selected B 1 Set Rd«=Wr B Selected
g Device Bus Out 5 Selscted AvB |, Set RdsWr A«B
. Device Tag Gate = Device Bus Out 6
— A E Device Bus Qut 7 KLO10
bLY (C >
BD1 L Rd/Wr KAQ60,080
50 > Controt | Control Check
e Check T
- Rd Wr Gat T
A r Gate >| o
L
Not Allow HAR a —KL030
LU N
BD150 E | Read Signal (Head) Hoad
@ Squelch AxB
L L
z
II N Gl SEL % . _ Rd Wr Data (coax)
z Not A Read Transmit AﬁGD
Rd Wr Gate e @l | Rd*Wwr A | Set Rd«Wr Safe QM o
0 G2 Check o KL110 _ Write
Ctl Bus Qut Bit 0D : Device Bus Out 0 T AM Search : Write Data Qutpuis
Data Transfer 1 >-— < KLO1O
Control Hard- Transfer Sector Ct 9 | E G SEL Selected A G SEL Drive A
ware CTL Bus Out Bit 1 i _ Device Bus Out 1 w KNO10 RdWr
Write Gate 21 m Bt 1 Write Gate) | O AL Write Gate A | MBtriX
Index, PLO/ CTL Bus Out Bit 2 Device Bus Out 2 & . rite Sate A | Card
VFO, Gap Unecueich 1 T E Bit 2 {Unsquelch) @ Squelch A
t tc. 2 B i
Counter, ete CTL Bus Out Bit 3 1 _ Device Bus Out 3 __. o '.. . B'.t 3 (Read Gate) * Read Gate A
Read Gate 1 Z Bit 4 (AM Control} KL100
CTL BusOutBit 4 Device Bus Out 4 0 a
1 . _ HAR.A KL090
Address Mark Control 2 T il Set HAR -
. ; > = Al DCD
CTL Bus QutBit 5 1 Device Bus Out 5 8 Mselected Al A l— S REG EN155
2 o o
CTL Bus Qut Bit 6 1 o Device Bus Out 6 % 0 ] E Bit 3 :BI H
) I x| f@ Bi't 4 a ® Head Select 0—11
CTL Bus Qut Bit 7 Device Bus Out 7 E D BUS O Bit 5
1 j 2 Bit & 2
) 4 Bit 7 ___(Even/Odd Track Bit) | !
Rd/Wr Data Coax a
1 w KBOB0 KB080
BA140
3340 AY0330 2747761 440204 440214 440218
Seq. 10f2 |[PartNo. (| | 21Dec73 | 17Jun74 | 5Aug74 OPER 214

© Copyright |BM Corparation 1673, 1974

READ/WRITE CONTROLS, SIMPLIPIED DIAGRAM




T"VHNG DIAGRAM FOR SET READ/WRlTE OP (Tag '85’) TIMING DIAGRAM FOR SET READ/WRITE OP (Tag '85') OPER 217

Control Bus Out
Control Tag Bus
Control Tag Gate
Device Tag Bus
Device Bus Out
Device Tag Gate
Device Tag Response
Tag Valid

R/W Latch

| Undefined i
0857
[100] hoo|
ns s

{111)

100
100]

| 200 ns |
100
l nsl

| 200 s |
PLQO Fast Sync _—
| 140 ns | : 560 n
Reset Counter __“ |- S -
, | %280 ns=|
Reset Gap Counter L & I R
t
Index Latch | wm‘
l I - 1.5 us .
Index Alert 1 =560 nst p— —
| I [ 65 pis -
index Range | | dl_—
| |t 64 us [
i L
Oriented i I Y f—
| |-¢9_80 Nga |~ 380 nsi-l
Count 15 1 :- 1P S S
VFO to PLO Good |- 217 pis ol ]
| |« 980 nis - | - 980 nsm=|
Count 57 L ( Y’
I et 980 s |
Count 58 1 i} | ' 1 I
| et~ HE0 NS =
Count 176GT |- 200 pis T
PLO Good |
PLC End Op. |
End Data Op. ]
Op. End L
Normal End .|
End Op. Interlock |
|-ll200nsl>|
End Response S
ld 9 us -
Index R S
3340 AY0330 | 2747761 440204 | 440214 | 440218
Seq. 20f2 |PartNo. ()| | 21Dec73 | 17Jun74 | 5 Aug74 TIMING DIAGRAM FOR SET READ/WRITE OF (Tag '85) 0 P E R 2 1 7
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TIMING DIAGRAM FOR RESET READ/WR’TE OP 105r TIMING DIAGRAM FOR RESET READ/WRITE OP ‘05° OPER 218

Control Bus Qut l f : Undefined :
1051
Control Tag Bus %—ﬁ
100 ns 1 1100 ns
Control Tag Gate g

R/W Latch ) 1

{l i { until changed for next device tag)
Device Tag Bus

97’ '
Device Bus Qut ———— ¢ Undefined s
1100 ns |
Device Tag Gate
{=— 200 ns—I
Device Tag Response i
1
Tag Vaiid "

Index

-Reset Gap Counter

VFO to PLO Good

_ 1=#140 ns I

Reset Counter * 980 ns — e 112 115 —_— e _—— —
Oriented R
PLO Good R
Normal End A
3340 AY0340 | 2747762 440204
Seq. 10f1 |PartNo. { }} | 21 Dec 73 TIMING DIAGRAM FOR RESET READ/WRITE OP '05' OP E R 2 1 8
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Ll

To Drives

To Storage Control

R/W CONTROL - LOGIC OVERVIEW R conTROL - Loaic overview  (YDER 294
CONTROLLER Tag DEVICE
Tag Out |=SEL
5
i Bus Out Qo
DCD | Rpw | DCD Madulo 16 Ctr ec 1 Tag Bus
4 1 e 7 1 : CE Pannel i 2
oF — ¢ g Gount DCD SEL REG P
TagBus 5 2 Modifier [— 2 | Decoda Data — P
6 Control [— 5 Gate ECC Low i 4 Tag Parity PLO Chk CMD Overrun [+] SW's Bus §Out |
! 4 — Is Gate ECC High - B__ | aw Bus Out Parity J] No PLQ input Data Overrun 1 ONRO] SEL |Vsif R
P 8 — Gate Physical Address 5 File Select Bt Ring Error 2 Latch On
7 § Sync - -
- Gate Controller Errar 1, 32| control File B} Parity Caunter Chk ECC Data Chk 3 Transfer Sector 0 0
,% Gate Controller Error 2 64 Bl Parity Write Data Chk No AM Found 4 Write Gate 1 1
g [»]ed3] DISPTRIBUTOR Qperate JECC Control j 128 Moenitor Chk Na $ync Found 5 Unsquelch 5 5
(f} 0|Decode [J General Reset " i ECC Hardware 5] Read Gate 3 3
g o 1 |and Reset Check Latches ECC Zeros Detect Data | A 7 Address Mark Gate 4 4 BusOut
2 1 2 | Controls [ Gate Device Type ; CK Found PG R/W Gate On (1's) 5 5
e 2 3 Read Contral . CTRL Error 2 6 6
5 |BusOut 3 Gate CE High ' ; 5
™ 4 5 Gate CE Low ? CPRL Error 1 ° p
5 §
6 Gate DEV Bus In . ASM X )
& 7 Set Diagnositc : ASM Y ASM BUS Ii)_‘é::ll‘;:e Select
; Coniral . DCD SEL IJ_‘REGJ | Device Tag
Syne Out { o o] Gate
|End Responcg——
1 1
Recycle —F PC P47 5 5
Select Hold p—— Bit Ring 3 3
Tag Gate ] : STe) 4 )
! o ECC ECC Shift Register B 5
2 2 ¢ Control 6 6
| 7 3
7 P P
4 | . 4 ]
L Serdes Shift Reg
VFO Haif F
DEVICE
Selection ":= Bl X —
Check aly CONTROLLER
(1 0f8) Data
Bus Out . Serializer Write Unsupressible Bus In
0 REG Gl seL REG SEL SR4,5[ PLO |VFOInput VFO REG L Selector ‘_LHEG‘_I DeD SEL rLFiEGJ
507 I Reset Chk 1
; 0 5 - Fast Sync | VFO [nhibit 0 0 0 o
1 1 |- PLO Mode ! VFO Fast Sync +VFO 2 F 1 i T 1
Attn/Sel i 3 2 - Write Gate I Error 2 2 2 ?
Bus 3 3 - Write Addr. Gate] | PLO Input Missing PLO Errgr 3 3 3 3o
2 2 a = L PLOIn TVEO % a 3 a_|—]4 Busin
$ g 5 5 | A —VFOD 2 5 5 5 —I5
< S B 5 - | [PLO Halt F . B g & s
£ 7 7 | |[RawRDData ’ 7 7 L
g 0 P P " i ~| [® P P
* 1 Write s ] *VFO1 1 Contlr Chk 4 j —
: rite Sync VFO 1 If 3340 Dev Type & f——8yncin
Byte 19 VFO 2F f———4Normal End
2 ~ PLO ServofiTrack Timing Pulse ¢ Check End
Bus In RW Coax Tag Valid
5 0 —
& Read Data f——— Sel Active
7 J——— Err Alert 1
3 Address F—{Index Alert2
File Tag gddress Jumper f———1CE Alert
Re: ompare .
Siui Attention/Select Bus Assignment PC
Dev

Device Bus In

AY0350 2747532 440204

3340 Seq. 1 of 2 |PartNo. () 21 Dec 73 ' R/W CONTROL - LOGIC OVERVIEW OP E R 224
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WRITE OPERATION DESCRIPTION

See OPER 227 for Write Operation Timing chart.

The Controller enables all write hardware
for writing data on the disk surface.

INITIALIZATION

® The Controller ard the drive must
both be selected (Tag '83'),

8 Set Read/Write (Tag '85') must be
latched,

® Tag Gate and Tag Bus must be latched
up to the drive.

® PLO must be locked in,

e Orientation must be established
(except Write Home Address Format Gl).

OPERATION

Write command 'OF' is placed on CTL Tag
Bus.

CTL Bus Out contains a modifier that
specifies the type of write command
and the pre-field gap.

Bus Out bit Cperaticn

Write G2

Fmt Reorient
Fmt GL

Fmt G3

rmt G2
Fmt/Erase
Write G4
Spec Fmt Gl
Spec Imt G2

FRRroCcoooo | o
HFRORHHEEOO | -
FORREOORRF |0
corrororo |w

verify orientation and set Write Gate.
Write Gate is also raised to the drive.

Write Mode is set and stays up until
transfer ECC time,

EWrite Mode enables the return of
Sync In te the user, which indicates
the controller is ready to accept the
first byte of data on Bus Out (sync
byte '19')¢

E Sync Cut and the first byte of write data
are transferred.

E Data on Bus Out is sent to the Data Register
and serialized by SERDES for recording on
the disk surface. The controller is now in
the data transfer mode,

The controller continues to transfer
data until End Data is detected.
The path between the ECC Shift register
and the SERDES shift register is
enabled, $ix bytes of ECC are trans-
ferred from the ECC Shift register,
through the SERDES Shift reglster,
and recorded at the end of the data
field.

m After End Data is detected, the
contreller resets the Write Op latch
and raises Normal End to the user
if there are no check conditions,

The user answers with End Response,

AY(Q350 2747532 440204
Seq. 2ol 2 | Part No. { ) 21 Dec 73
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WRITE DATA PATH

WRITE DATA PATH

OPER 226

L
2 - — il __i_
T >
i LL!
= 1/2 VFO y
E PLO Mode 1F VFO Write [
PLO Qutput 5 [ A l VFO In 1F VFO _| "
2 PLO — VFO 2F VFO 2F VFO | o | Data <
= \ @ A SR4 z
g BJ130 BJ110 Write Gate =
© Feedback Loop - =
T Write @
_‘I OR Data u>J
5 0 _A ¢ a
5 BIT T t B BJ130 _
g RING — || serpES [—F >
T L
T CLOCK C w
= T 3 N -
% Normal End 4 _h D 5 E(i
2 Sync In . 5 N BC100 «
E A m 4 5] ™ E
O —
7 wi
f = %
T [LA)
.il BC130 g
& OP Decode —
w CNTL 1 4
E *;up Counter | A A DR CLK 1 Mot 15 Vo 3
g Locked to Data =
u e —_ [ VFO to PLO 2
Z EQ <
-}
£ 2 PLO Mode E
- o z
§ = VFO F Syne SRDrP1_ :
) F , Not VFO Inhibit >
‘-T Cut A | D Seriali 4 2 (o]
Syne Ou ta Serializer .
z ] L ata e SERDES |2 =
s a BC170 0 Mgus | @ ¢ foatal 0 __ A Shift = 1
= ouT REG 1 AH Register 0 &
e N — PLO Made <
i REG 2__ | A Serial Data [TT1 1 5
2 S=NRTe 3 A A of1]2]3]a :
- 2 N —-_r ) 5
g N (A 8 z
= “\ -1 )
8 SN A S BC120 z
- 7 7 7 7 A — w o
! — ECC SHIFT REGISTER -
F BC180 BC120 3
9 w
s =]
2 E
E (4]
T ECC n
z CONTROLS «
E BC15 :
S >
© ]
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WRITE TIMING CHART ( FORMAT G1)

3340

Bus Out
Tag Bus

Tag Gate

SET WRITE GATE

SET PRE R/W MODE

i SYNC BYTE XFER

Sync Byte 197

Tag valid

Write Gate

Xfer Sector Ct,

Read/Write Latch
R/W Op Latch

Resget Gap Ctr,

WRITE TIMING CHART (FORMAT G1)

DATA-ECC XFER

OPER 227

END} DATA COPERATION

Index

Index Latch
Index Alert
Oriented
Ccunt 15
Count 60

Count 92

Fmt Latch

Pre R/W Mode

PLO Good
VFO to PLO Good {

Write Mode

Set Gap Ctr.

Run ECC

Xfer ECC

End Data

Sync In

Sync Out

End Data Op.

A

|

Normal End

|

End Response

AY0400
Seqg. 2 of 2

2747734
Part No. { )

440204
21 Dec 73

4402138
5 Aug 74
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WRITE TIMING CHART (FORMAT G1)

OPER 227
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READ OPERATION

READ GAP/CLOCK GAP OPERATIONS
Diagram on OPER 231.

When a Read or Search command is issued by the CPU to
storage control, appropriate tags are issued by storage
cantrol to the controller and drive in the proper sequence
to obtain the desired data.

The Read Op Tag 'OE’ is modified by CTL Bus Out,
specifying the type of gap preceding the field to be read.
Refer to OPER 99 and OPER 103 for definition and
description of the modifiers.

Example:

If Read Count cornmand is chained to Read Data
command the following tags are used:

Read G3  {Tag Bus 'OE’, Bus Out '5X’) to read
the Count field.

Clack G2 {Tag Bus "‘0E’, Bus Out '2X) to clock
past the Key field, maintaining
arientation.

Read G2  (Tag Bus '‘OF’, Bus Out '6X’) to read
the Data fiefd.

Description

READ QP ‘OF’

Tag 'OE’ is placed on CTL Tag Bus to define a Read
operation.

The Read operation is further defined by modifiers on
CTL Bus Out bits 0-3.

The Read operation causes the controller reading and
clocking circuits to retrieve data from the drive. After
receiving Tag "0E’ (and while the heads are in the gap

prior to the field to be read}, the controller {1) raises read
cantrols to the drive, {2) locks the VFQ to data from the
drive, and {3} waits for the sync byte at the end of the gap.

The sync byte starts the data transfer which continues
under control of the gap counter and bit ring.

Data transfer is ended when the gap counter signals that
all data has been read. The six ECC bytes are then shifted
through the ECC shift register, and the controller sends
either Normal End or Check End to storage control.

Initialization

The controller and drive must both be selected {Tag '83'}).
See OPER 110.

Set Read/Write (Tag '85') must be latched. See OPER 213.
VFQO must be locked to PLO.

Orientation must be previously established between the
storage control microprogram and the track being read.
Exceptions are Read Home Address {Read G1} and
Address Mark Search (Read G3).

The essential differences in execution of the various read
operations are in orientation and in gap counter timings.
The following description gives details of the Read G1
operation. Variations are noted for the other read
operations, and the differences in gap counter timings can
be seen on OPER 232 and 233.

Operation
READ G1 (Read Home Address) Tag ‘OE’, Bus Out '49’,

® Qrients to index.

® Sets up Read operation during Gap 1 (107 bytes).

® Reads Home Address field.

1. Read Op Tag '0OE’ is placed on CTL Tag Bus. CTL Bus
Qut contains @ modifier in bits 0—3 that specifies the
type of Read or Clock command B}, CTL Bus Out bits

4—7 contain the modulo count {units digit of the hex
byte count) and are latched for future use by the gap

counter [l For a Read G1 the modulo count is always 9.

2. Tag Valid is returned to the storage control if there are
no control interface errors [l

3. The gap counter is reset at index time and orientation

is established when active track is present[fll. The gap
counter starts counting and at count 58 time Read Gate
is raised to the drive. At count 68 time Unsquelch is
raised to the drive [fJ. Device Bus Out bits 2 and 3 are
used to transfer these controls to the selected drive [[§.
These controls are necessary to amplify and transfer read
data from the selected drive to the controller [Y.

4. Count 92 resets the gap counter.

5. Count 1 time tocks VFQ to data and activates VFO Fast
Syncd

6. Count 8 resets VFO Fast Sync and gates Standardized
Data to SERDES AL

7. When a sync byte is detected in SERDES, Read mode
is raised []. The gap counter is set to the fifteens
complement of the modulo count, For a Read G1, the
complemented modulio count is 6 {see Step ).

8. Bit ring 7 transfers the sync byte from SERDES to the
data register [§].

9. During the next complete bit ring cycle the first data
byte is assembled in SERDES. At bitring 1 time of that
cycle, Sync In is set to the storage controi and the sync
byte is placeld on CTL Bus in[Y].

10. RunModulo is raised and the gap counter is put in
modulo 16 mode (causes gap counter to step from 15
to O instead of 16}.

11. At bit ring 4 time the gap counter is stepped to 7.

12. Bitring 7 transfers the first data byte to the data
register, Bitring 1 of the next bit ring cycle raises
Sync In to the storage control with the data byte on
CTL Bus In. Bit ring 4 increments the gap counter to
8. The next data byte is being assembled in SERDES
and will be ready to be transferred to the data register
at bit ring 7 time.

3340 AYO0500 |2747741 440204 440214
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13.

15.

16.

MEAD OPERATION DESCRIPTION OPER 230

Data transfer continues until the gap counter is stepped 1. Orientation must be established from a previous
from 15 to 0. Read maode is reset and prevents any Read command (Read Gt or Read G3 AM Search).
further data transter [IJ. READ G3 AM SEARCH Tag ‘OE”, Bus Out ‘7X".

. Count 15 raises transfer ECC control to allow the next

byte (first ECC byte) to be gated to the ECC Shift ® Orients on Address Mark in G3 gap; otherwise same

Register. [ as Read G3.
The six ECC bytes are transferred to the ECC Shift READ G4 Tag ‘0E’, Bus Qut '3X".
Register. tf ECC Zeros Compare is active after the six e Reads a 128-byte G4 gap cantaining a track defect.

ECC bytes are transferred, ECC Data Check is blocked.
) ® The (G4 gap may be withi lit K i
Op End is raised and Normal End is sent to the storage ar precegir?g aar\rzoveglfieiz a split Key or Data Field,
control provided no errors have occurred. '
1. For asplit field, the count on Bus Out bits 47

17. End RESDO"SE is returned from the storage control and is the number of bytes in the second portion of the
eset End condition is raised in the.controllar. field. After the sync byte is detected, the secand
Note: See R/W 323 for timing chart of Read G1 portion of the field is read. The ECC shift register

operation, contents were saved at the end of the preceding
special Read G2 operation. Data transfer is resumed,
READ G2 Tag ‘OE’, Bus Out ‘6X’ the data and ECC bytes in the second portion of the
. ] . ) field are shifted through the ECC shift register, and
® Orientation must be previously established. a check is made for ECC Zeros Compare after the
® Sets up Read operation during Gap 2 (68 bytes). last ECC byte.
® Reads Kev fields. Data fields R field. 2. In the case of a moved field, the Read G4 operation
eads Key fields, Data fields and RO Count field clocks past the 128-byte gap and is ended. A normai
1. Orientation must be established from a previous Read Read G2 or Read G3 is issued by storage control to
command (Read G1 or Read G3 AM Search). read the following field,
2. If the key or data field is longer than 15 bytes, the

Recycle line on the control interface is used by the
storage controf to prevent the data transfer from ending
when the gap counter steps from 15 to 0. The gap
counter recycles the 0 to 15 count as long as the storage
control holds the Recycle line active.

SPECIAL READ G2 Tag '0OE’, Bus Out 'EX".

Sets up Read operation in G2.
Reads first portion of Key or Data field that has been
split for defect skipping.
Saves ECC shift register contents at end of data
transfer.

. The count on Bus Out bits 4--7 is the count of the

first portion of the field, calculated by storage
control. Data transfer stops when this number of
bytes has been read and transferred.

. The ECC shift register operation is suspended when

data transfer stops, as there are no ECC bygtes at the
end of the first portion. ECC shift register operation
is resumed in the following Read G4 operation.

. After the end of data transfer, 6 bytes of zeros are

ctocked before the gap counter is reset and the operation
ended.

READ G3 Tag '0OE’, Bus Out '6X".

Orientation must he previously established,
Sets up Read operation during Gap 3 {72 bytes).
Reads Count fields except RO.

READ OPERATION DESCRIPTION OP E R 230



READ DATA FLOW, SIMPLIFIED DIAGRAM

Djagram Description an OPER 230,

READ DATA FLOW

OPER 231

Servo Pulses Servo Pulses Servo Puises PLO Coax
J— Servo PLO
Amp Driver
et AN FER TR FIEYE#3BRR OERER Read Signal R/W Data R/W Data Coax Selected A A
R/W . Aead " Index Bit
Read Gate A Matrix Read Transmit Amplifier
Card A
Squelch A " Squelch Aand 8 N Index Bit 6 ( T
Drive Selected a1 Index N ,I ]
] Rd/Wr { Detector . . =
Bit 2 (Unsquelch) Control EN 15% KMNO10 ~J Active Track Bit 7 =
Bit 3 {Reac Gate} - Set Rd Wr
Set Rd Wr Safe m Selected A u
KL3O90
LS Y //
EINTERFACE (DEV—1) DEVICE INTERFACE (DEV—I} DEVICE INTERFACE (DEV—]) DEVICE \NTERFACE {DEV-1) DEVICE INTERFACE {DEV—I} DEVICE INTERFACE {DEV—i) DEVICE INTERFACE (DEV—1] DEVICE INTERFACE (DEV—-1] DEVICE INTERFACE (DEV—UJ
7 )
4 Data Good Read Mode = 2
{Sync Byte Found) S FLl Read Mode | , | Syne In Sync In Al
3
E ] Bit 0 Count 26 or 68 A | FL Rd Wr Gate a2 u
End Data AL Ring | 1 Gap SEL g
CntD R 2 Reset Gap Ctr Modulo — Count 16 A | FL ] 5
3 16 Ct =
BG150 3 r — Not !nc!ex 1] >
3 Run Modulo — Not Write Gate | 5 m Unsqueich 2 Dev Bus Out Bit 2 _.I
T B Bit4 | — Count 58 Y ¢
I P | 7 Bit 5 L Read G1 Read Gate , Dev Bus Out Bit 3 e
— n o
- = Active Track A |Bit Ring Reset BC130 — Oriented o
_Ij“ AM Found {Reset to 7) :S 5 BA140
ou —
— - BH140 No Cti intf Par Errs A Tag Valid /| _\l
| BG130 Tag Gate 5
:
Q
-
PLO Drive 1/2F {Bit Ring Drive) BE150 T
PLO Drive PLO w
VFO _ 3 )Dead Mode e ECG Shift Register z
R/W Data Standardized Data Serial Read Data cC ﬂ 3
A o | Cantrols &
R/W Data Locked to Data o
Xfer ECC Control =
ECC Lo Byte BBxxx %
VEQ Fast Sync 1F SERDES A 4 o7 0 Y S
PLO Mode Clock 8 E SERDES Shift Reg ECC HiByte Op End R Normal End A~
oF (:3 [ 0 l 1 ] 2 I 3 a I 5 ‘ 8 1 7 ] ECC Zeros Detect _11
}_
BJ110 d - BC150 Check Cond N m 5
Read Op '0E’ g
A DCD E BE140 kS
Tag Gate ASM T
j E | Bit Ring7 | A \@ Read Mode Gate Bus tn E
- 3 1 1 Clock 2:23 — SEL :
> 21, g Clock ) SERDES Clk C C e
o] 1 2 3 Read G4 N -
v 1 z
“é 0 8 4 Read G1 ) 8
4] Read G3
o ® ™ Read 2 — =
6 < N B N T
3 ® [Fsad G3 AW Search_ D DATA  BEAD DATA U v
g |_Spec Read G2 . (3}
- |
BC180 BE110 BA10DO 3]
{1 o\ BH110 E
INTROL INTERFACE (CTL—1) CONTROL INTERFACE (CTL—1) CONTROL INTERFACE (CTL—1) CONTROL INTERFACE (CTL-—-1' CONTROL INTERFACE [CTL—11 CONTROL INTERFACE [CTL—I) CONTROL INTERFACE (CTL—I} CONTROL INTERFACE (CTL—-1) CONTROL INTEF™
3340 AYO550 | 2747742 440204 440214 | 440218 | 440223 OP E R 231
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READ G1/G2 TIMING REFERENCE

READ G1/G2 TIMING REFERENCE

OPER 232

READ GAP 1 (Read HA) HA Fi Legend
A Field SB = Sync Byte
SERDES |58 |sp|sp|PalPal Fic|c| H|n[CC SS ESCC SD = Skip Displacement
106 Bytes of Zeros PA = Physical Address
Data Register ss|so|so|pPajral F|lC|C|H]|H F = Flag
C = Cylinder
o 1 2 56 67 B8 &9 66 67 68 90 91 92 2 9 13 14 156 7 8 9 1M 11 12 13 14 15 0 M = Head
l 'Tl i ?I;— I : E I[ # ! ! : 7,; : } : : ::' % } H—[——l—|—|——|—'|—|—f—-|'—!|—*'-+'5 ECC = Error Correction Code
. (16) (17) (18) *
Raise Last
Reset Raise Reset Gap Reset VFO Data Sync Normal
Index Oriented Unsquelch Counter Fast Sync Good in End
Reset Set Set End of Reset .
Gap Read Raise Raise Sync Read Data Gap *The sync byte can be recognized from
Counter Gate VFQ—Data Byte Gate Mode Transfer Counter count 8 to count 21. When the sync byte
Reset Set Set Transfer ECC is detected in SERDES, the gap counter is
Write Locked Gate Standardized Run Sync In Cantrol reset to the Modulo-16 complement of
Gate to Data Data to SERDES Modulo I I I I I I ———I I I I the byte count units position.
Set VFO geset If the count reaches 21 while performing
ap Sync Out .
Fast Sync Counter : a Read G1, a defect skip is assumed and
T I l l I I I l l I I at count 128 the Gap Counter is again
Residual reset to zero and a new attempt is made
Count to detect the sync byte.
If tha count reaches 21 while performing
READ GAP 2 (Read Key, D
( ¥, Data, RO Count) a Read G2 or Read G3, a Check End
" results and No Sync Byte Found is
Previ returned to storage control.
revious ECCI|ECC SERDES S8 ECC] ECC
Field 5 | 6 1 B
_— 68 Bytes of Zeros
Data Register SB g\
o 1 2 4 52 53 54 55 g5z 1 2 7 8 9 10 1 12 13 15 0
| / ] | | [ [ P ] 1 ) |
H ’ 7%% i Y ' I +ﬁ, ! ! ' ! ! Hﬁ
. (14) (15)(16) *
Reset Gap Reset Reset Gap Reset VFO Raise Data Last Normal
Counter Oriented Counter Fast Sync Good Sync In End
Raise Raise Sync Set Read End of Data Reset Gap
VFQ-Data Byte Gate Mode Transfer Counter
Set Locked Set Run Sync In
to Data Modulo I I l I I l I I I
Set VFO Reset Gap scout 2
el LN IR N
Set Residual e
Count
3340 - AY (550 2747742 440204 440214 440218 440223
Seq. 20f2 |PartNo.{ }| |21 Dec?3 [17Jun?4 | 5Aug74 | t4Mar75 READ G1/G2 TIMING REFERENCE OPER 232
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READ G3/G4 TIMING REFERENCE

READ GAP 3 (Read R1 — Rn Count)

READ G3/G4 TIMING REFERENCE

OPER 233

SERDES |SB | SD [SsD | Pa|Pal|F | C HiH|R|KL]DL|DL Efc iEgC
T T
59 Bytes, Zeros T AM lemge———— 10 Bytes, Zeros
I‘ 1 1 _—>-l
Data Register | SB | SD | SD|PA | PA | F C|H|H]R|[KL|DL|DL
] 1 2 3 51 52 B3 54 58 52 60 1 2 3 8 g 10 11 12 13
. 1 17
Reset Reset Reset Raise Sync Raise (14} (15) (16) (17) (18)  # Last Normal
Gap Counter Oriented Gap Counter Byte Gate Data Good Sync In End
) Set
Raise Set VFO Read End of Data Reset Gap
VFO—Data Fast Sync Mode Transfer Counter
Set Set Sync In
Locked Run
0 Data weo @ BHRTRDTRERENANI
Set VEO geset Sync Out
et ap
Fast Sync e PRI THIRIROIDORNNNI
Set
Set AM Residual
Found Count
READ GAP 4 {Split Field)
I-‘— Special Read Gap 2 Read Gap 4 —4
Data 1 Field Data 2 Field
Sg |gt———— & Bytes SB
o} 1 3 107 108 109 1 2 3 7 8 9 1M 12 13 1 2 3 4 5
e — | l | l I ’ . 14} {15) (16} *
Reset Gap Reset Gap Reset VFO Raise (4 {18
Counter Counter Fast Sync Data Good
READ GAP 4 (Moved Field) Raise VFO Raise Sync Set Read
to Data Byte Gate Mode
ECC|ECC Set Locked Set Run
5 6 to Data Modulo
Read G2 or G3
’—— 128 Bytes "l-‘ Set VFO Reset Gap
0o 1 2 3 4 5 50 51 52 53 54 127 128 1 2 3 4 6 & FastSyne | Counter
*-H_HFH_*%—H—*F#— Set
Reset Reset Gap ggz'ﬁt'a’
Oriented Counter
End Data Op

3340 AY0555
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NO RECORD FOUND

A No Record Found condition exists when active track index

has been passed twice in the same non-multitrack search and ~

TIC loop. When the No Record Found condition is detected,
the storage control posts a unit check with No Record Found
indicated in sense byte 1 bit 4.

To illustrate the No Record Found operation, assume the
track is formatted as shown below and the following
command chain has been issued:

Seek

Search |D Equal Record &

TtC-8 {Transfer In Channel To The Previous CCW)
Read Count Key Data

When a non-multitrack search and TIC are successive
commands in a command chain, the loop continues until
either the search is successful or until the active track index
has been passed twice.

Resume
Search

301 HA

oty

Disk Royay ion

Active Track Index

If the search is started at Y, the operation becomes oriented
on the Address Mark in the gap prior to the record 3 Count
Field. The record 3 count field {record 3} is read and
compared against the search argument {record 5) and a non-
‘compare results. The TIC-8 causes the search command to
be reissued.

There are no fields after record 3, therefore no sync byte is
found at [E]. Because no sync byte is found, the storage
controf suspends the search at [E} until active track index is
encountered.

When active track is encountered, it is counted as the first
active track index. After the active track index is passed,
the storage control reads and clocks the home address field
and saves certain information, This operation is transparent
to the command chain.

The search command, which was suspended at [E} is resumed
at beginning with record 0 Count Fieild. As before, a
non-compare results and a TIC-B occurs.

The search command is reissued for record 1, record 2, and
record 3 with non-compare results. Then the search
command is issued for the last time. As before, the search
is suspended at B3 hecause no sync byte is found.

When the active track index is encountered again, it is
counted as the second active track index. The storage
control signals a unit check which breaks the command
chain to terminate the operation.

Sense information is formatted with Byte 1 bit 4 setto 1

The index counter is reset whenever a read data, read home
address, or any write sense or control command is issued

Active Track to indicate No Record Found.
t
& (If\fglfmartaiﬁn Inactive T_rack
&4 on this half of {Informatian
disk is used on this half of
M far search.) disk is not used.) \
- ’ subsequent to a successful search. This allows each
Start E S separate search loop to search past index twice before
Search posting No Record Found.
oy
2o
No Sync Byte
Found Point
NNt
\ HWA [N
Inactive
Track Index
3340 AY0555 2747833 440209 440214
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ECC CORRECT OP

3340

—End Data Op

{Not} —ECC Zero Compare
—ECC Data Check

—Check End

—Bus InBit 3 &4

+End Response

—Selected Tag Gate
—Control Tag 08

—ECC Correct Op

—Run ECC

—Read Mode

Bit Ring
+Sync In
+Sync Qut

ECC Shift Reg Dr. (Time B)

—Set Ctr to constant 8790
in Control Unit

+Decrerment Controi Unit Ctr

+Run Modulo

—Zeros Detect SR3 to SR47
—Byte Boundry

—Freeze Correct Qp

—Index Alert

—R/W Bit 1

—Contrao! Tag 04 Read
Correction Bytes

—Control Tag 05 (Reset R/W)

ECC CORRECT OP OP E R 240

Ctrir Errors ¢ Hi Byte p Low Byte
Bus Out Bit 6 Bus Out Bit 1 Bus Out Bit 8

AY0570 (2747898

Seg, 20t 2 |Part No. ()

440214
17 Jun 74

ECC CORRECT OP OPE R 240
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ECC CORRECT OP

ECC (Error Correction Code)
See OPER 240 for timing diagram.

Each block of information (Home Address, Count, Key, or
Data written on the data module has a B-byte hardware-
generated ECC burst appended to it.

6 ECC Bytes

e cogp—
Syne Data THEIREG
Byte 7!

The six ECC bytes added to the Home Address, Count or
Key fields provide error detection capability and are called
Detection Code Bytes {DCBs).

The six ECC bytes added to data areas provide error
correction as well as error detection capabilities and are
called Correction Code Bytes (CCBs).

The DCE and CCB detect any error burst of an 11-bit span
ot less. The CCB can be used to correct errors of a 3-bit
span or less.

As the data plus six ECC bytes are shifted through the ECC
Shift Register, it is divided by the generator poly nomial.

If theve are no data errors, the contents of the ECC Shift
Register is zero after shifting the six ECC bytes giving ECC
Zerps Compare. The detection of zeros inhibits the setting
of the ECC Data Check Latch at End Data Op time
{approximately 7.84 microseocnds after Transfer ECC
Lateh is set).

Op End is enabled with the setting of End Data Op and
raises Normal End to the user. The user responds with
End Response, resetting End Data, End Data Op, and
dropping Normal End to the user, If the remainder in the
ECC Shift Register is not zero, the ECC Data Check latch
is set by End Data Op time and Check End is raised under
Op End. The storage control issues an ECC Correct Op
{Tag ‘08" starting error correction procedures. A constant
of 8790 is set into a counter and the ECC shift register is
caused to shift. The control unit counter is decremented
at bit ring one time until zeros are detected in Shift
Reagister positions 3 through 47 {(SR3 to SR47) or the
counter is decremented to zero.

After zeros are detected in SR3 to SR47, the Shift Register
continues shifting bits until the next byte houndary is
reached. The error correction pattern is now contained in
the ECC shift register positions 0 to 15. The pattern is

gated to storage control by control tag ‘04’ (Read
correction bytes) and Bus Out bit 8 (gate ECC low byte,
ECC Shift Register position Q0 te 7} and Bus Out bit 1
{gate ECC Hi byte, ECC Shift Register position 8 to 15),

The error pattern is placed in sense bytes 20, 21, and 22
{byte 22 contains a!l logical zeros). The storage control
calcuiates the displacement of the error from the last byte
of data. The error displacement is placed in sense bytes 18
and 19.

r 3 bytes of data containing

an error burst
e,

s
Data

T

ECC
]
. { Bytes

Syng
Byte

1

I

|

| t
Error dis:|:nlan:ement'\:j

{zontained in sense
bytes 18 and 19}

Error correction is accomplished by ajigning the error
pattern from sense bytes 20, 21, and 22 with the erroneous
data from storage and exclusive ORing the pattern with the
erroneous data,

3340 AY0580 | 2747900
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ECC CORRECT OP

BCxxx—-—-——-——-—-—-——-———-———-—————_——h————-l

Bus
Out
Reg

!
|
|
I

a

I
I
| 7
|
|
Rd/wr Mode |

Controd l
|

i
e — |
Gate ECC Lo Byte

|
|
ECC _l_

Control

00 00
Data
Reg

{Write)

o]
Data

Serializer

—BBxxx--———--I

Write Data

Shift

I
SERDES i
Reg I

Write Data

Read Data I

A2R2

SEL

Gate ECC Hi Byte

bl il I S —

Read

A2K2

Data

Bus
Rag

|
ASM |
|
|

o

iy

{Read)

CTL-1 Bus Out {Write)

I |
Pattarn '
I
I
l?Blt feedback
ECC Shift
Register /l

~

S — S =

\Write ECC Pattern

ECC CORRECT OP

CTL-l Bus In

OPER 242

R/W Data Coax

N

{to/from drives)

To
Storage
Control

1 Zeros Detect SR3—47
{ Zeros Detect SR0O—47

OPER 242






ROTATIONAL POSITION SENSING

e Rotational Position Sensing {RPS) is an optional feature
on the 3340.

# RPS aliows the channel and storage control to be released
during most of a record’s search time, thereby increasing
their availability for other operations.

® The tracks in each physical cylinder are divided into 128
equally spaced sectors {84 sectors per addressable track],

e The sector location is not indicated on the tracks, but
stored at the beginning of all Read, Write, and Search
commands.

e Two commands are added for the RPS feature, Read
Sector and Set Sector:

Read Sector — provides the sector number required to
access the record processed by the previous command.

Set Sector — fetches the sector number from the
main storage.

See OPER 251 for details of RPS aperation.

CHANNEL OPERATION

Read Sector

The Read Sector command transfers one byte of information

from storage control to the channel. This byte provides the sec-

tor number (angular displacement from index) of the last re-
cord processed. |f the last record processed was an overflow
record, the sector number returned is the first segment
processed in the current command chain.

Execution of a Read Sector command causes toss of the
previousty established record orientation. Therefore, if
further processing of records of the same track {or cylinder)
is desired, a search for the desired record must be made.

Set Sector

The Set Sector command transfers one byte of data from

the channel to the storage control. This byte specifies one

of 128 possible angular positions per track. The byte value

is checked for validity by the storage control, | the value is
correct, the storage control generates Channel End and allows
the channel to disconnect.

When the desired angular position (which has an adjusted
reseleciion delay facior) is reached, the storage control sig-
nats Device End. The channel can then reconnect to continue
the command chain. If the channel does not respond, con-
nection is tried on subsequent revolutions by again raising
Request In,

AY 0600
Seq. 1 0f 2
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Read And Set Sector Operation

SET SECTOR GIVEN

® |nitial selection

@ Channel End

® Disconnect

DEVICE END

Angular position, relative
to the read/write heads,
adjusted for reselection
delay.

ROTATIONAL POSITION SENSING

RECORD REAL

DR SEARCH

If channel recennection is
established, the record is

ready to be tead or a
Search initiated.

CHANNEL
RESELECTION DELAY
If chanrel does not
respond, connection

is tried on subseguent
revolutions.

Channel and Storage
Control Free

Read/Write Heads

Rotation

RECORD

}

ROTATIONAL POSITION SENSING

OPER 250

OPER 250



ROTATIONAL POSITION SENSING rotamionaLposmonsensine - OOPER 2b1

SECTOR COMPARE DIV BY 70 SECTOR COUNTER
TGR TGR

Sector 0 occurs just after even index. 1 1 4 To Sector Compare_
Sector 127 occurs just prior to even index,
Each sector is 158 microseconds 3% in duration (153 micro- R I fTo T Redist
seconds to 163 microseconds). R 7 1o Target Register
Set Target command sets Target Register with value of Bus Out,

. - TGR I"TGR
Search Sector tatch is set when Set Target command is issued 2 2
and Busy is set. Search Sector remains active until Attention
Reset or Check Reset is issued.
When the Sector Counter equals the value in the Targat Register, R . /

Sector Compare {Bus In bit 7} and Sector Attention cccur for —_

one sector in duration, Busy (Search Sector) is inactive during
Sector Compare time.
3 3

SECTOR COUNTER OPERATION
The Sector Count pulse [} is fed into the Div by 70 Counter,

0

At Count 69 and not Sector Count, the Advance Sector latch
is set. . TTGR | TGR
4 4

The 70th Sector Count pulse advances the Sector Counter
(Sector pulse JA) by one, and resets the Div by 70 Counter,

Both counters are reset by Valid Even Index, H R | R b

The output of the Sector Counter can be stored into the Tar-
get Register with a Read Sector command.

The output of the Sector Counter is compared with the Target T%R TGR
Register with the Set Sector command. 5
R R
TGR TGR
6 6
R ! R
Servo Pattern
+Reset : r=EE
TgR —e Adv. A T(%R
+Cnt 68 Sector —
_ SNy S +'S=ec|:tor ]
ulse
— L
L ] N ;
Servo Clock {PLO) [ ] | ] . [ ¥ B ) I ‘ Resst Div by 70
T EB Sector Count Pulse ! ' W eset Div by
Cnt 1 Cnt 2 Cnt 69 Cnt 70 Valid Even Index -

Sector Count Pulse

Sector Pulse |

7

3340 AY 0600 2747743 440204 440207 440210
T |8eq.20of2 lpartNa. (} 21 Dec 73 15 Feb 74 | 15 Apr 74 '
artNo. | ROTATIONAL POSITION SENSING OP E R 251
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ROTATIONAL POSITION SENSING

TRACK OPERATION

Track Layout

Index

Disk Layout

Physical cylinder is divided into

128 sectors {0-127), There are
64 sectors per addressabie track.

i

ROTATIONAL POSITION SENSING

OPER 254

Index

Sector 0 ‘ 1 ’ 2 ‘ 3 \ 4 l 5 l

|

Assume:
Head position at peint in time when a Set Sector command is received {sector 126).

Sector 124 is set in target register of selected module when a record starting in sector
126 is to be searched. Target always sets two less than desired sector,

8 ‘ 9 ’ ’ 21 ' 122

When sector counter and target register compare,
storage control raises Request In to the channel,
Channel can then do a Search 1D for record 22
with a minimum loss of CPU time,

3340

AY0650
Seq. 1 of 2

27471744
Part No. [ )

440204
21 Dec73

440207
16 Feb 74

440223
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W [th—l I_Fi—0-_5_1 I R1C l | R1-K l | R1-D | l R2-C ] I F{2-K11 R2-D ] [ R3-C ] l HS-KJ ] R3D l l R4-C I mﬁgﬂ I H19-C| |R19-K| Img-nl IE&—.C—I ‘R20-Kl |H20-D—| [Rm.ﬂ |R21-|<] I—Eaﬂ rnzz-cl IR22~K| lR??-D] __l

\ 124 \ 125 ’ 126 ' 127 ‘

A When record is written, the sector number is stored by a Read Sector command.

Example: Record 22 is written. Sector 126 is stored by use of the Read Sector
command,

The sector can be calculated by the system if the record size is fixed.

ROTATIONAL POSITION SENSING OP E R 254



ERROR ALERT

Error Alert signals the storage control that a hardware mai-
function occurred in the controller or that a condition has
been detected in the drive that could endanger data inte-
grity during Read/Write operations.

Error Alert may be blocked through use of the Diagnostic
Set command (Tag ‘09°, Bus '2x’)

See CTL-1 403 for logic diagram.

Controller Errors That Cause Error Alert

PLO CHECK — DATA 270

One of the following conditions occurs:

Two successive PLO pulses are out of phase with the
VFO on a Write operation.

Three successive PLO pulses are missing on a Write
operation.

A phase error is detected in the PLO.

NO PLO INPUT — DATA 260

Three successive PLO pulseé are missing on a Write opera-
tion. This also causes a PLO check,

SERDES CHECK — DATA 260

SERDES Shift Register parity does not match its predicted
parity.

GAP COUNTER CHECK — DATA 240

Incorrect parity is detected in the Gap Counter.

WRITE DATA CHECK — DATA 230

A parity aerror is detected at the output of the SERDES
Shift Register.

MONITOR CHECK — DATA 220

An error oceurs in the Bit Ring and associated hardware for
a period of three servo pulses.

ECC CHECK — DATA 200

One of the following conditions occurs:

® An odd number of ECC Shift Register bits at B time.
® Missing C puise to the Shift Register.
® Missing B pulse to the Shift Register.

3340 Seq.20f 2 | Part No. { }

CONTROL INTERFACE TAG BUS PARITY CHECK — CTL- 380

A parity error is detected on the Control Interface Tag Bus
while Tag Gate is active.

CONTROL INFERFACE BUS OUT PARITY CHECK — CTL-1 370

A parity error is detected on the Control Interface Bus Out
while Tag Gate is active.

DRIVE SELECTION CHECK — BEV-I 110

Indicates that more than one drive is selected,

DEVICE BUS IN PARITY CHECK — DEV-1 180

A parity error is detected on Device Bus In.

CONTROL INTERFACE BUS IN PARITY CHECK — CTL-I 390

The contraoller detects bad parity on the control Interface
Bus in.

WRITE FAIL (I WRITE SENSE) DATA 120

The controller fails to detect | Write Sense from the device
within approximately nine microseconds after the rise of
Write Gate.

DEVICE BUS OUT PARITY CHECK — DEV-I 122

A parity error is detected on the Device Bus Out.

DEVICE TAG BUS PARITY CHECK — DEV-1 120

A parity error is detected an the Device Tag Bus.

AYO0650 | 2747744 440204
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Drive Errors That Cause Error Alert
MULTIPLE HEAD SELECT CHECK — R/W 201

More than one head is selected in the selected drive.

CAPABLE/ENABLE CHECK - R/W 210
One of the following conditions occurs:

® Set Read/Write is present when the drive is not read/
write capable {track following).

® Writing is attempted on a data module which is in the
Read Only condition,

® Writing is attemtped on a data module while Active
Track is not present

WRITE OVERRUN — R/W 220

Writing through an index mark is attempted. 1t is per-
missible to write into or out of an Index mark, but not
both,

INDEX CHECK — RPI 100

An invalid index mark is detected when Set Read/Write
is present.

R/W INTERLOCK CHECK — R/W 240

Indicates that read/write cards or cables may be loose or
missing.

ERROR ALERT

OPER 260

CONTROL CHECK — R/W 250
One of the following conditions occurs:

® The Write Gate signal is present with the Unsquelch or
Read Gate signals.
® Address Mark Control is present without Read Gate.

TRANSITION CHECK — R/W 260

One of the following oceurs:

® Write transitions are not detected four microseconds
{nominally) after Write Gate is turned on,

® Write transitions are not present when Write Gate is
turned off.

® Write transitions are detected while reading. -

WRITE CURRENT CHECK —R/W 270

One of the following occurs:

o No write current is detected during a Write operation.
® ‘Write current is detected while not writing.

® Low gain check (FHFE only) — R/W 290
incorrect read preamp gain has been detected.
FALSE DRIVE CHECK — DEV-I 240

Drive Check is active without a drive error condition.

OPER 260

ERROR ALERT
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CHECK END CONDITIONS

See OPER 272 for diagram.

The Check End signal may be returned instead of
Normal End on the 3340 Controller Interface if one of the
following check conditions occurs:

® ECC Data Check B

This indicates that the ECC circuits have detected a data
check error in the data stream.

® Track Overrun Check FJ

This indicates that a Write operation was still active at
Index time of the next logical track.

® Command Overrun Check ﬂ

This indicates that one of two possible conditions
exist:

1. A nonoriented Write command exists at index
time.

2. An oriented type command is trying to Read
or Write in a nonoriented mode.

® No Address Mark Found [E)

This indicates that an Address Mark Search command
failed to identify an Address Mark. This may mean
that an index Mark cccurred prior to an Address Mark
under an AM Search command. Note that AM Search
does not hold through a nonactive track to continue an
unfuifilled Search. AM Search searches only to the
next index pulse on the active track.

® No Sync Byte Found Check ] (See DATA 135).

This indicates that one of three possible conditions exist:

1. There is no Sync Byte detectable in the Home
Address area.

2. There is no Sync Byte detectable in either the
Gap 2 or Gap 3 area being searched.

3. A false Address Mark. A void or erased area
exists on a track, that looks similar to an
Address Mark, but no Sync Byte exists.

® Sync Qut Signal Time Check 6]
This indicates that either:

1. A Sync Out signal was identified on the
Controller Interface, which was not a response
to a prigr Sync In signal.

Normal

Error

Bit Ring O 1 2 3

7[-0 1 2 3 4 5

—Sync in

—

+Syne Out 4-____|,_A_-:—7- Extra pulses

—Sample I
) T |
—Flip Latch S —
+ Error . N

2. A Controller Interface Sync Qut signal is either
missing or ate. A Service Response remembers
that a Sync in has previously been issued to the
Controller Interface. H, by Bit Ring 7 time, the
Syne Out line of the Controller Interface has
failed to respond, the Sync Out Signal Time
Check latch is set.

Normal l Error
|
Bit Ring 0O 1 2 3 4 5 7 0 1 ] 2 3 4 b 6 7 0 1 2 3
—Sync In |
— — —

+Sync Qut [ | [~ "js——— Missing puises

I
~ Samle — e
+ Bit Ring 7¢ ; [ ]
—Flip latch +
+ Ercor ! E——
+Service Response Latch I I
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CHECK END CONDITIONS

—QOp End

CHECK END CONDITIONS OP E R 272

+ Degate Data Check
Data Chk ECC Data Chk
—M OR I N
- ECC Zeros Compare orl A L n ] — Check End
— Zeros Detect SR3 to SR47 S +Chk Cnd N
— Data Good —  Alp
+ No ECC A
BE140
BH150
Track Overrun BH150 OR i Check Condition to
Inhibit N
— End Data Op L BE140 nhibit Normal End
—Write Op Did BH150 a A S N
+ FMTG1 or Reorient B Al OR
—Index Latch . L
B8H130 BH130 BE140
BH140
— Index Range Cmd Ovrn — Trk Ovrn * £CC Data Chk
— W/R Gate L B
+ Index RG Cmd AlO 5
— R/WOp DId . \
+ Nonoriented Cmd | N AlR
+ Oriented A A BH130
BHT30
No AM Fad
. ml:
— Index A NES
— Addr Mark Gate M Al g
A R
— Rd Wrt Bit 1 BH140
_CcT21 Y A lor No Sync Fd
— G1 Retry I L E
+G1 A s b
RD™ Not Clk Gated and Pre R/W Mode A
ll_k “_.__._‘. R
L
A BH140
— AM Found | Sync Out
Timing Error
— PLO Good Pwr . hic
" 6
— MST Sync Out A R
Sync Out Hold
(Not} + MST Sync Out
— Clock Card Bit Ring 7 BC170
— Service Resp Latch

+ Reset End Cond
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