
-" 

t t;S {" t_ ,', r C ( (~; (~ (- ( (- ( (" (~ ( {-" ( (' , p 
'0 " 

--~-=-= =-= ::.-- ~ -.:: = ==-= = - -~--- - ---
- = --= :;; ~ Disk Storage 

3350 

, CnpyrillhllRM Corporalion 1976 

'j , ---~,-, ,--, -" -, ~-,--
':-, 

("" ( C C (~ (:' 
4 

( (" ('" (,'" 

====-- -==. 
--- --- -- ==---== ---- ---- ---== ==== - -;- - Maintenance Information 

INDEX OLT ' DEV-I 
MLX OPER DATA 
LGND PANEL 

~1t .. iill CTL-I 
FSI 
MSG 
SENSE 
MICRO 

VOL. R01 VOL. R02 VOL. R03 

Volumes ROt through ROO accompany each Control Module 
and support all 3350s attached. 

HDA 
ACC 

VOL. R04 

~ •. 
':'>" 

C C C' ~ 

R/W MICFL 
RPI 
PWR 
LOC 
INST 

VOL R05 VOL. ROO 



/ MAINTENANCE INFORMATION MANUAL 
ORDERING PROCEDURE (IBM Internal) 
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This manual was prepared by the IBM General Products 
.Division, Technical Publishing, Department G26, San Jose, 
California 95193. 

© Copyright International Business Machines Corporation 1976 

3350 

('opyrighl I liM Corporaliun Iq7h 

441300 
31 Mar 76 

/ I 
j 

SAFETY 

CE SAFETY PRACTICES 

All Customer Engineers are expected to take every safety 
precaution possible and observe the following safety prac· 
tices while maintaining I BM equipment: 

1. You should not work alone under h8zardc.Js conditIons 
or around equipment with dangerous voltage. Always 
advise your manager if you MUST work alone. 

2. Remove all power, ac and dc, when removing or assem· 
bling major components, working in immediate areas of 
power supplies, performing mecl)anical inspection of pow· 
er supplies, or installing changes in machine circuitry. 

3. After turning off wall box power switch, lock it in the i 
Off position or tag it with a "Do Not Operate" tag, Form 
229·1266. Pull power supply cord whenever possible. 

4. When it is absolutely necessary to work on equipment 
having exposed operating mechanical parts or exposed 
live electrical circuitry anywhere in the machine, observe 
the following precautions: 
a. Another person familiar with power off controls must 

be in immediate vicinity. 
b. Do not wear rings, wrist watches, chains, bracelets, or 

metal cuff links. 
c. Use only insulated pliers and screwdrivers. 
d. Keep one hand in pocket. 
e .. When using test instruments, be certain that controls 

are set correctly and that insulated probes of proper 
capacity are used. 

f. Avoid contacting ground potential (metal floor strips, 
machine frames, etc.1. Use suitable rubber mats, pur· 
chased locally if ~ecessary. 

5. Wear safety glasses when: 
a. Using a hammer to drive pins, riveting, staking, etc. 
b. Power or hand drilling, reaming, grinding, etc. 
c. Using spring hooks, attaching springs. 
d. Soldering, wire cutting, removing steel bands. 
e. Cleaning parts with solvents, sprays, cleaners, chemi· 

cals, etc. 
f. Performing any other work that may be hazardous to 

your eyes. REMEMBER - THEY ARE YOUR EYES. 

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

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

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

9. Replace worn or broken tools and test eqUipment. 

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

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

12. Each Customer Engineer is responsible to be certain that 
no action on his part renders products unsafe or exposes 
customer personnel to hazards. 

13. Place removed machine covers in a Safe out-of·the-way 
place where no one can trip over them. 

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

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

PREFACE/SAFETY 

16. Avoid touching moving mechanical parts when lubricating, 
checking for play, etc. 

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

18. Avoid wearing loose clothing that may be caught in ma-
chi nery. Shirt sleeves must be left buttoned or rolled above 
the elbow. 

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

20. Before starting equipment, make certain fellow CEs and 
customer personnel are not in a hazardous position. 

21. Maintain good housekeeping in area of machine while per-
forming and after completing maintenance. 

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

ARTIFICIAL RESPIRATION 

General Considerations 

1. Start Immediately - Seconds Count 
Do not move victim unless absolutely necessary to remove 
from danger. Do not wait or look for help or stop to 
loosen clothing, warm the victim, or apply stimulants. 

2. Check Mouth for Obstructions 
Remove foreign objects. 

3. After victim is breathing by himself or when help is 
available: 
a. Loosen clothing. 
b. Place victim on his side. 
c. Keep victim warm. 

4. Remain in Position 
After victim revives, be reedy to resume respiration if 
necessary. 

5. Call a Doctor 
Have someone summon medical aid. 

6. Don't Give Up 
Continue without interruption until victim is breathing 
without help or is certainly dead. 

Rescue Breathing for Adults 

1. Place victim on back; lift neck 
and tilt head way back. (Quickly 
remove any noticeable food or 
objects from mouth. I ~ 

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

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

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

, 
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R/W CONTENTS 

R/W SAFETY MAPS ..... R/W 100 ~ 187 

R/W DATA MAPS 
Data Checks ..... 
Data Check Sense Byte 

Analysis ..... . . 
Data Check Error Recreation 
Read Data Path . . . . . 
Read Home Address (Read 
Gl- Tag 'OE' Bus '4E') .. 

R/W 300 - 378 

R/W 302 
R/W 304 
R/W 326 - 327 

R/W 360 

READ HA SEQUENCE CHART. R/W 362 - 364 

READ DATA CABLE 
DIAGRAM ......... R/W 370 

HDA CABLE CHECK 
PROCEDURE ........ R/W 372 

HDA VOLTAGE CHECK 
PROCEDURE ....... R/W 376 

BASE PLATE GROUND 
CHECK PROCEDURE. R/W 378 

ADDRESS CONVERSION R/W 400 - 415 

TROUBLE NOT FOUND . . . R/W 990 - 995 
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READ/WRITE CHECK 

During Write operations, all safety conditions are 
monitored to ensure that all Write controls are 
functioning correctly. If a Safety Check is detected, 
Read/Write Safe is deactivated which suspends all 
further writing. Read/Write Check (Bus In Bit 3) is 
activated to signal the controller that an error has 
occurred and the type oIRead/Write Check is latched' 
for further sensing. 

Figure 1 

Caution: Do not run 
routine 83. pass 1 more 
than once after a Readl 
Write Check as the 
results of the second 
run will be invalid. 

System Sense Byte 12 (Format 1) 
and Routine B3 Error 
Message Byte 8. 

Bit Check 

0 Multichip Check 
1 Capable/Enable Check 
2 Write Overrun Check 
3 Index Check 
4 Delta I W Check 
5 Control Check 
6 Write Transition Check 
7 Write Current during 

Read Check 

Fiprel 

System Sense Byte 19 
and Routine B3 Error 
Message Byte 15. 

Bit Check 

0 -
1 -
2 -
3 -
4 Head Short Check 
5 Pad Gate Check 
6 -
7 -

3350 
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#1 

DATA 54 
DA,TA 628 

FSI 

Read/Write Check. 
Routine B3 Fault Symp
tom Code. 

Microdia 

Run routine B3. pass 2 and 
record the display bytes. 
See MICRO 64. 

#2 

Determine which drives 
in the string are failing by 
running the fai ling micro· 
diagnostics on the drives 
in the string that have 
not been tested. 

#3 

Determine the type of 
failure by examining rou
tine B3 Error Message Byte 
8 (see Figure 1). Use the 
bits in Error Message Byte 
8 to make the following 
decisions. 

#4 

0 "r" " 
\.j) ",-)I 

f"~ 

"- ) 

#5 

FSI 

Read/Write Check. 
Microdiagnostics do 
not fail. 

Examine all available sense 
information. Use R/W 
102. Entry A to determine 
the following: 
1. Failing drive 

addresses. 
2. Type of Read/Write 

Check. 
3. Failing physical cylin

der and head num
bers. 

#6 

Determine the type of 
failure by examining Sense 
Byte 12. See Figure 1. 
Use the bits in Sense byte 
12 to make the following 
decisions. 

#7 

H/W 160 

;,4"~ ,.,. " ~~ r"'~ .(-' 

I \..j' '..J ~y " ,J \.. 

MICRO 

Microdiagnostic Error 
Message Byte 2 for 
Read/Write Check status 
received (same format as 
Sense Byte 12). See 
Fi ure 1. ' 

#13 

Determine which drives 
in the string are failing by 
rUnning the failing micro· 
diagnostics on the drives 
in the string that have 
not been tested. 

(,-" /_., 

"'-,J "- jJ 

READ/WRITE CHECK R/W 100 

MICRO 

Microdiagnostic Error 
Message Byte 2 for 
Read/Write Check status 
received (same format as 
Sense Byte 19). Sap 
Fi ure 2. 

#23 

R/W 170 

Determine which drives 
in the string are failing by 
running the failing micro· 
diagnostics on the drives 
in the string that have 

#17 

Examihe Sense Byte 19 or 
routine B3 Error Message 
Byte 15. See Figure 2. Use 
the bits in one of these 
bytes to make following 
decisions. 

#18 

R/W 110 

"\ ,~ (' "" J i\.. .. j '" j ',,-- ' 

not been tested. 

READ/WRITE CHECK R/Wl00 
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READ/WRITE CHECK SENSE BYTE ANALYSIS 

Read/Write Checks 

• Sense Byte 8, bit 3 active indicates a Read/Write 
Check. The Read/Write Check is further defined by 
Sense Bytes 12 and 19. See Figure 1. 

• A Read/Write Check causes a Fault Symptom Code 
to be developed from Sense Bytes 8, 12, and 19. The 
Fault Symptom Code is then placed in Sense Bytes 22 
and 23. 

If Sense Bytes 12 and 19 are both' 00', Fault 
Symptom Code 1400 is developed. 

If Sense Byte 12 = '00' and Sense Byte 19, bits 4 
or 5 are active, Fault Symptom Code 14F4 or 14F8 
is developed. 

If Sense Byte 12 = '0 I' to 'FF', Fault Symptom 
Code 14XX is developed (XX = value of Sense 
Byte 12). 

Physical Drive Address 

Sense Byte 4 contains the bit significant drive address but 
does not indicate the string on multistring subsystems 
(see Figure O. The string must be determined from the 
logical unit address. 

Cylinder And Head Address 

The logical cylinder and head addresses can be 
determined from Sense Bytes 5 and 6. See R/W 400 to 
convert logical cylinder and head addresses to physical 
cylinder and head numbers. 

3350 

© Copyright IBM Corporation 1976 

Use sense information and 
Figure 1 to determine the 
following for each error 
received: 
1. Physical drive address 

from Sense Byte 4. 
2. Type of Read/Write 

Check from Sense 
Bytes 12 and 19. 

3. Logical cylinder and 
head addresses from 
Sense Bytes 5 and 6. 

#2 

Use the procedure on R/W 
400 to convert the logical 
cylinder and head address
es to physical cylinder and 
head numbers. 

#3 

Return to MAP 

(" (~' 
. , 
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READ/WRITE CHECK SENSE BYTE ANALYSIS R/W 102 

Figure 1. Sense Byte Definitions 

0 1 2 

~ 

Sense Byte 4 Physical Drive 
in Hex Address 

80 0 

40 . 1 

20 2 

10 3 

08 4 

04 5 

02 6 

01 7 

Sense Byte 5 Cylinder Address La 

128 

3 4 

Phy 
Addr 

", 

5 

Cyl 
Addr 
Lo 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Sense Bytes 0 through 23 

6 7 8 9 10 11 12 13 14 

Cyl For- R/W 
Addr mat * Chk 
Hi/Hd 

* ense B te 8 bit 3 active ./ \ S y, / 
/ 

/ 
\ indicates a Read/Write 
\ Check. 

/ \ 
\ / 

\ 
\ 
\ 
\ 
\ 

\ 
\ 
\ 
\ 
\ 

" 
Bit 

0 

1 

2 

3 

4 

5 

6 

/ 
/ 

Check 

Multichip Check 

Capable/Enable Check 

Write Overrun Check 

Index Check 

Delta I W Check 

Control Check 

Write Transition Check 

15 16 

\ 
\ 
\ 
\ 

7 Write Current During Read Check 

Mode 

3350 and 
3330-11 

3330-1 

\ 
\ 
\ 
\ , 

Sense Byte 6 

Cylinder Address Hi Head Address 

Cyl Cyl 
16 8 -

512 256 

Cyl 
16 8 - 256 

-

4 

4 

17 18 

2 

2 

19 

R/W 
Chk 

! 

I 
I 
I 
I 
I 
I 
Bit 

0 

1 

2 

3 

4 

5 

6 

7 

1 

1 

20 21 22 I 23 

Fault 
Symptom 
Code 

Check 
.' 

-

-

-

-

Head Short Check 

Pad Gate Check 
--

-

-

--
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MICRO 
R/W 100 

False Read/Write Check. 

#~------~------' 

Re 

A1H2(A1N2) 
A1D4(A1S4) 
A1G2(A1P2) 

#2 

START 500 

loop each of the micro
diagnostic routines listed 
under Read/Write Micro
diagnostics on R/W 114 
to try and re·create the 
failure. 

R/W990 

Maintenance procedure 
complete. 

START 500 

No 

No 

Yes 

Yes 

( ( 

When replacing A1 D4(A1S4), 
the servo velocity gain must 
be adjusted. See ACC 800, 
Entry B for procedure. 

Check 
Supply voltages as shown in 
Figure 1 and exit to the indi
cated page if incorrect. 

Use the circuit diagram, Error 
Description, and Circuit 
Description on R/W 114 to 

determine what causes a 
Read/Write Check. 

#8 

/Failing........ ",,"" "" 

( 

The test number can be 
determined from the third 
hex digit of the Error Code. 

<:microdiagnostic test" No 
listed under Scoping >.;..;..;;---------, 

References on R/W 114 

Select the appropriate 
Scoping Reference listed 
under Diagnost ic References 
on R/W 114 and use the 
Analysis Procedure on the 
indicated page to isolate 
the problem_ 

R/W 990 

Use the description and 
diagram on R/W 114, and 
the MICFl pages for the 
failing test to isolate the 
problem. 

c ( ( ( ( ( (/ C 

READ/WRITE CHECK R/W 110 

Figure 1. Drive Voltage 

Voltage· Test Point Tolerance Maximum·· Page Entry AC Ripple 

-4V A 1 C2 (A 1T2) B06(-) to A 1 K2D08(+) -3.85 to -4.50V 0.23 V pop PWR 255, A 
+6V A1F2 (A1Q2) B11(+) to A1F2 (A1Q2) 008(-) + 5.76 to +6.24 V 0.08 V pop PWR 260, A 

• Use a digital voltmeter to check voltages. 
Use a scope to measure the ripple. See PWR 290 for the procedure. 

READ/WRITE CHECK R/W 110 
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3350 

Note 1. When replacing A 1 K2(A 1 L2), check the 
addressing jumpers. See INST 6. 

Note 2: When replacing A lC2(A lT2), A lC4(A 1T4), 
A lD2(A 1S2), A 1D4(A lS4), or Pwr Amp 
P532(P534), the servo velocity gain must be 
adjusted. See ACC 800, Entry B for procedure. 
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MICRO 

#'"'----T""----

A1H2(A1N2) 
A 1 K2(A 1 L2) (See Note 1. 

#2 

Loop failing test and 
bypass errors: 
1. Load routine 
2. Enter 10,Ox,01,OO 

(x = test number 
obtained from the 
third hex digit of 
the Error Code.) 

#4 

Use the description and 
diagram on R/W 114 to 
determine what causes a 
ReadlWrite Check and 
how it is forced. 

Select the appropriate 
Scoping Reference listed 
under Diagnostic Refer
ences on R/W 114 and 
use the Analysis Procedure 
on the indicated page to 
isolate the roblem. 

#5 

#6 

R/W990 

o o 

Ves 

Ves 

Ves 

Ves 

START 600 

Failure to reset a 
Read/Write Check with 
Check Reset. 

A1H2(A1N2) 
A 1 K2(A 1 L2) (See Note 1,) 
A1D4(A1S4) (See Note 2.1 

#10 

Loop failing test and 
bypass errors: 
1 . Load routine 
2. Enter 10,Ox,01,OO 

(x = test number 
obtained from the 
th ird hex digit of 
the Error Code.) 

,,2 

Use the description and 
diagram on R/W 114 to 
determine what causes a 
Read/Write Check and 
how it is reset. 

Select the appropriate 
Scoping Reference listed 
under Diagnostic Refer
ences on R/W 114 and 
use the Analysis Procedure 
on the indicated page to 
isolate the problem. 

,,3 

,,4 

R/W990 

(-~ 
'\ 

"'J! 

MICRO 

Failure to reset a 
Read/Write Check with 
R/W Check Reset. 

,,5 

o 

READ/WRITE CHECK R/W ttl 

READ/WRITE CHECK R/W ttl 
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READ/WRITE CHECK 

Error Description 

Read/Write Check is a drive failure indicating that an 
unsafe condition occurred during a Read or Write 
operation. Read/Write Check is sent to the controller on 
Inbus bit 3 when: 

• Set Read/Write is active. 

• A drive tag that senses drive status is active. See 
OPER 100 and 101. 

Force Read/Write Check 

Read/Write Check is forced on when anyone of the 
checks eis forced. Microdiagnostic routine B8, test F is the 
first test In the linked series of micro diagnostics that forces 
Read/Write Check. Test D forces Capable/Enable Check 
which in turn forces Read/Write Check. Tests in micro· 
diagnostic routines AS and AD force Read/Write Check using 
the other check conditions •. 

Reset Read/Write Check 

Read/Write Check is reset when the check condition that 
is causing the Read/Write Check is reset. The check 
conditions are reset by: 

Check Reset. 
Read/Write Reset. 
Pwr On CE Reset. 

Circuit Description 

Read/Write Check is activated when one of eleven unsafe 
conditions " is active. Each of these unsafe conditions 
is sensed separately by either a Sense Read/Write or a 
Sense Status 0 drive tag. When Read/Write Check is 
active and the eleven unsafe conditions are sensed and 
found to be inactive, the Read/Write Check is false. 

3350 
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Diagnostic References 

READ/WRITE MICRO DIAGNOSTICS 

The following microdiagnostic routines exercise the 
Read/Write circuits (see MICRO 10 for looping instruc
tions): 

Routine AS 
Routine AD 
Routine AF 
Routine B2 
Routine B8 
Routine BB 

(MICFL 130) 
(MICFL 240) 
(MICFL 320) 
(MICFL 380) 
(MICFL 630) 
(MICFL 740) 

SCOPING REFERENCES 

Use the following microdiagnostic tests along with the 
Sequence Descriptions and charts on the indicated pages 
to isolate the problem: 

Routine AS, test 3 
Routine AD, test 1 
Routine AD, test 8 
Routine AD, test 9 
Routine B8, test D 
Routine B8, test F 
Routine BB, test 1 

(R/W 250) 
(R/W260) 
(R/W266) 
(R/W270) 
(R/W 276) 
(R/W 280) 
(R/W286) 

( ( ( ( ( « 

READ/WRITE CHECK R/W 114 

A1K2 (A1L2) A1H2 (A1N2) 
r----KK140 (KL140)---1 .----KH200 (KN200)--------- --1 

f-_...;:;G.;;;.;at~e...;:;S~en~se;;,.;;s ___ ---_I OR I I I 
Diag Set r----' I I s - I 
Set Read*Write Gate Mach or R*W Status NPL Inbus Bit 3 I 

I 
I 

I I L _____ .J I 
I 
I 
I 

r---------' 
I 

R/W 134 ~.-W-r-it-e-I-C-h-ec-k-----:---t OR 

R/W 126 
Transitions Check 

Rd *Wr Check TP 

R/W 144 
Control Check 

Delta I W Check 

Pad Data Gate Error 

R/W 194 
Pad Gate Error 

R/W 204 
Head Short Latch 

Write Overrun Ltch 2 

Capable/Enable Check 
R/W 176 J __ --..:.-------i---I 

RPI 11 o~~ Index Check 
RPI112 K----------~ 
RPI 130 
R/W 184 l Multichip Check 

L _____ ~ ____________________ _ 

READ/WRITE CHECK R/W 114 

( 
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WRITE TRANSITION CHECK 

#1 

#4 

#5 

R/W 100 

Replace Cards 

A1G2(A1P2) 
A1H2(A1N2) 
A1 J2(A 1 M2) t 
A1B4 A1U4 T 

Check 

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

01 C(01 D)A 1 A2} 
01C(01D)A1A3 HDA 
A 1 Y3(A 1 Y 4) Cables 
A1 B2(A1U2) 
See R/W 370 for 
locations. 

#6 

#7 

Check 

Supply voltages as shown 
in Figure 1. Exit to the 
indicated page if incorrect. 

#B 

3350 
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No 

Yes 

Yes 

Yes 

Yes 

Maintenance procedure 
complete. 

#15 

START 500 

Yes 

#10 

Replace Cards 

A2T2 
A2Q2 
A2P2 
A2S2 
A2R2 

#11 

Controller 

1 . Seating of connectors 
in the A2 module: 
A2V2 
A1U3 

2. Supply voltages in A2 
module as shown in 
Figure 1. Exit to the 
indicated page if in
correct. 

#13 

#14 No 

A 

R/W 122 

.'''\ '",J 

~o 

Check 

Verify that the following 
cable connector pins are 
not bent or pushed in and 
that the connectors are 
seated properly: 
1. In the first failing 

module in the string, 
A 1 U3 Inter-
01 E-A 1 B2 I frame 
01 E-A 1 U2 \ Connectors 
See R/W 326 for 
locations. 

2. In the last working 
module in the string, 
A1B3 

#16 

#17 

Check 

If a single module fail
ure,check supply voltages 
as shown in Figure 1. Exit 
to the indicated page if 
incorrect. 

#18 

#19 

An open line in the R/W 
data path can cause Write 
Transition Checks. Scope 
the R/W data path using 
the procedure on R/W 
350. Determine if and 
where this condition ex
ists, then return. 

R/W 122 

Yes 

Yes 

Yes 

#9 Yes 

Maintenance procedure 
complete. 

#22 

START 500 

No 

Use the following proce
dUres to determine if more 
than one physical head is 
failing: 
1. Examine all available 

sense information. 
See R/W 102 to ana
lyze the Sense Bytes. 

2. Run microdiagnostic 
routine B2 in default 
mode (see MICRO 

#23 

601. Routine B2 per
forms Read and Write 
operations on all 
heads and stops on 
the first failure. Error 
Message Byte 4 may 
be displayed to deter
mine the head number 
(see the Error Code 
Dictionary in the 
MICRO section I. After 
an error stop, the 
'00' control option 
may be used to con
tinue the routine start
ing with the next 
head. Routine B2 
then runs until the 
next failing head is 
encountered or until 
normal completion of 
the test. Do not be 
concerned with the 
error stop at this time. 
The expected error 
stop is Error Alert, but 
Data Checks may 
occur because a Read 
operation is per
formed before a Write 
operation_ 

WRITE TRANSITION CHECK R/W 120 

#24 Yes 

I There is no logic external 'I 
I to the H DA that causes a 
~ingle head failure_. __ -.1 
#25 

No 

Use one or more of the fol
lowing procedures to isolate 
the problem to the HDA, 
HDA cable, or drive 
logic. 
1. HDA Cable Swap 

procedure on HDA 
713. 

2. HDA Voltage Check 
procedure on R/W 
376. 

3. HDA Cable Check 
procedure on R/W 
372. Suspect the 
following lines to be 
the cause of the prob
lem: 
• Movable Heads 

Data X/ Data Y 
• Fixed Heads 

Data X/ Data Y 
• Chip Select 0-7 

4. Head Selection Scop
ing procedure on R/W 
342. 

#26 

Replace the HDA. See 
HDA 710 for procedure. 

Yes 

rT~ubl;-iS in t'h; dri~ 
11,,;,-,_ (!J ---Jr-___ -L. ___ ---. 

R/W 122 

tThis card used only on fixed head models at 
EC level451140 or later. 

Maintenance procedure 
complete. 

Figure 1. Drive Voltage Chart 

Voltage* 

-4V 
+6 V 

Test Point Tolerance 

A1C2 (A1T2) B06(-) to A1K2D08(+) -3.85to -4.50 V 
A1 F2 (A1 02) 811(+) to A1 F2 (A102) D08H + 5.76 to + 6.24 V 

* Use a digital voltmeter to check voltages. 
Use a scope to measure the ripple. See PWR 290 for the procedure. 

START 500 

Maximum** 
AC Ripple 

0.23 V Pop 
0.08 V Pop 

Page Entry 

PWR 255, A 
PWR 260, A 

WRITE TRANSITION CHECK R/W 120 
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WRITE TRANSITION CHECK 

MICRO 
R/W 120 

A 

A defective Read Detector 
card A 1 J2(A 1 M2) in any 
drive can cause all mo
dules to fail: 
1. Remove A 1 J2 and 

Al M2 cards in all B2 
Modules, 

2. Remove the A 1 M2 card 
from the A2 Module. 

3. Run the failing test on 
Drive A of the A2 
Module. 

~_ No_~ __ , 
I An A 1J2(A 1 M2) card 
I removed from one of the i 
Ld!i~sJ~d~fect~e~ __ j 
#3 

Replace the A1J2 and 
A 1 M2 cards one at a time 
in their respective drives. 
Test after each card is 
replaced until the failing 
card is located. 

#4 

3350 
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Yes 

R/W 990 

441300 
31 Mar 76 

Swap the A 1 J2 card in the 
A2 Module with any of the 
A 1J2(A 1 M2) cards previ
ously removed. 

Replace 

Card removed from A 1J2 
in the A2 Module. 

#7 

#9 

START 500 

441303 
30 Jul 76 

( 

Yes 

( ( ( 

Yes 

Loop each of the micro
diagnostic routines listed 
under Read/Write Micro
diagnostics on R/W 126 
to re-create the failure. 

R!W 990 

Re-install the other cards 

An open line in the R/W 
data path can cause Write 
Transition Checks. Scope 
the R/W data path using 
the procedure on R/W 
350. 

Determine if and where 
this condition exists, then 
return. 

R/W 990 

( 

No 

Yes 

( ( 

R/W 120 

Use the description and 
diagram on R/W 126 to 
determine what causes a 
Write Transition Check. 

/Failing-..............""-

............

~
miCrOdiagnostic test 
listed under Scop mg 

References on 

No 

R/W 126 

Yes 

Select the appropriate 
Scoping Reference listed 
under 0 iagnostic 
References on R/W 126 
and use the Analysis 
Procedure on the 
indicated page to 
isolate the problem. 

Maintenance procedure 
complete. 

START 500 

No 

( ( ( 

The test number can be 
determ ined trom the 
third hex digit of the 
Error Code . 

Use the description and 
diagram on R/W 126 and 
the MICFL pages for the 
failing test to isolate the 
problem. 

A 

R/W 990 

( ( ( ( ( ( ( 

WRITE TRANSITION CHECK R/W 122 

WRITE TRANSITION CHECK R/W 122 



WRITE TRANSITION CHECK 

START 500 

MICRO 

Failure to force 
Write Transition 
Check. 

#3 

Re 

A1G2(A1P2) 
A1H2(A1N2) 
A 1 D4(A 1 S4) (See Note .) 

#3 

Yes 

#4 

Yes 

Check 

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

01C(01D)A1A2} HDA 
01C(01D)A1A3 
A1Y3(A1Y4) Cables 
A1 B2(A1 U2) 
A 1 B3(A1U3) 
See R/W 370 for 
locations. 
A2V5 A2 Board 

Note: When replacing A 1C2(A 1T2), A 1C4(A 1T4), 
A 1D2(A 1S2), A 1D4(A 1S4), or Pwr Amp 
P532(P534), the servo velocity gain must be 
adjusted. See ACC 800, Entry B for procedure. 

3350 

© Copyright IBM Corporation 1976 
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~/ 

Use one or more of the 
following procedures to 
isolate the problem to the 
HDA, HDA cable, or drive 
logic. 
1. HDA Cable Swap 

procedure on 
HDA 713. 

2. HDA Cable Check 
procedure on R/W 
372. Suspect the 
following lines to be 
the cause of the prob
lem: 

Head Sel2 
MARS Unsafe 

3. Head Selection Scop
ing procedure on R/W 
342. Perform the 
dynamic check twice, 
once with head 28 
selected and once 
with head 26 selected. 

#7 

Replace the HDA. See 
H DA 710 for the proce
dure. 

#9 

START 500 

~ .. 
''-JI 

No 

No 

r - - - - - -'- - - -I 
I Trouble is in the drive I 
I logic. I L _ _ _ _ __ oJ 

Use the diagram and 
description on R/W 126 to 
determine how Write 
Transition Checks are 

Loop routine AD, test 8 
and bypass errors: 

1 . Load routine AD 
2. Enter 10, 08, 01, 00 

#13 

Use the Analysis Proce
dure on R/W 266 and the 
sequence chart on R/W • 
267 to isolate the problem. 

#14 

Maintenance procedure 
complete. 

#16 

START 500 

;r~ 

"'-.Y o 

MICRO 

Write Transition 
Check failed to 

#19 Yes 

o o 

WRITE TRANSITION CHECK 

When replacing 
A 1 K2(A 1 L2), check the 
addressing jumpers. See 
INST6. 

#20 

WRITE TRANSITION CHECK 

o 

R/W 124 

R/W 124 

C) /~\ 

~) 
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WRITE TRANSITION CHECK 

Error Description 

Write Transition Check indicates that Write Transitions 
were not detected within 8 microseconds after Write 
Gate Control is turned on. Each of the following 
conditions must exist for Write Transitions to occur: 

Head is selected. 
Nrite Select is active. 

Write Current is active. 
Write Data is active. 

Write Transition Checks can be caused by a control line 
failure or an open data path. These failures can be in the 
controller logic, drive logic, or in the HDA. 

Circuit Description 

Write Transition errors are detected in the HDA and 
transferred to the Write Transition Check latch in the 
drive on the MARS Unsafe line. Write Transition Check 
activates Read/Write Check which causes the controller 
to send Error Alert to the storage control. Write 
Transition Check is indicated to the storage control by 
Inbus Bit 6 being active during a Sense Read/Write 
operation. See OPER 101. 

Force Write Transition Check 

Microdiagnostic routine AD, test 8 forces Write 
Transition Check by selecting an invalid head and then 
activating Write Gate. The Head Address Register is 
set to '3C' (this activates Chip Select 7 and Head Select 
2) in an attempt to select physical head 30 (a 
non-existent head). The HDA logic activates Unsafe 
Current which causes the Write Transition Check latch to 
set. 

Reset Write Transition Check 

The Write Transition Check latch is reset by the 
following: 

3350 

Check Reset. 
Rd*Wr Reset. 
Pwr On CE Reset. 

© Copyright IBM Corporation 1976 
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WRITE TRANSITION CHECK R/W 126 

Diagnostic References 

READ/WRITE MICRODIAGNOSTICS 

The following microdiagnostic routines exercise the 
Read/Write circuits (see MICRO 10 for looping instruc
tions): 

Routine A5 
Routine AD 
Routine AF 
Routine B2 
Routine B8 
Routine BB 

(MICFL 130) 
(MICFL 240) 
(MICFL 320) 
(MICFL 380) 
(MICFL 630) 
(MICFL 740) 

SCOPING REFERENCES 

Use the following microdiagnostic tests along with the 
Sequence Descriptions and charts on the indicated pages 
to isolate the problem: 

Routine A5, test 3 
Routine AD, test 1 
Routine AD, test 8 
Routine AD, test 9 
Routine B8, test D 
Routine B8, test F 
Routine BB, test 1 

(R/W 250) 
(R/W 260) 
(R/W 266) 
(R/W 270) 
(R/W 276) 
(R/W 280) 
(R/W 286) _ A1H2 (A1N2) • ________________ ~ 

A1G2 (A1P2) I KH220 (KN220) I 
Conn KG210 (KP210) I Write Transition I 
,-.-- ,.-- I Check Latch 

CV I r=- I MARS Unsafe IMARS Unsafe A FL 
I I I . 
I J '-l- I..- Delay I I .-- 8JJ.s I ~ 

~ 

I 
( Write Gate Control I Write Transition Check ! 
( Selected I 
I 

~ 
S I 

B R/W 114 

2 (A1M2) A1J r-- KJ10 

I Pwr On CE Reset 
i Rd *Wr Reset 

i 
I 
I 

OR I NPL Inbus Bit 6 
r-- (Write Transition Check) ( o (KM100) --------

Head Select (lines) ~ 
Write Current HDA 

Write Select Movable HDA 

Write Select Fixed HDA 

Movable Heads Data 

Fixed Heads Data 

-I 
I 
I 
I 
I 
I 
I 
L 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
1 ______ ---------' 

l Check Reset A 

; R i 
I 

Selected 

I ' Sense Read*Write 
I 

I I I 
I-- I L ______________________ _ 

C 

WRITE TRANSITION CHECK R/W 126 
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WRITE CURRENT DURING READ CHECK (Write I Check) 

Ves 

Ves 

START 500 

3350 
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#2 

#3 

#4 

R/W 100 

Replace Cards 

A1 G2(A1P2) 
A1H2(A1N2) 
A1J2(A1M2) 
A184(A1U4)f 

Check 

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

01C(01D)A1A3} HDA 
A 1 B2(A 1U2) Cable 

Supply voltages as shown 
in Figure 1. Exit to the 
indicated a e if incorrect. 

#7 

#8 

No 

fThi' card u,ed only on fixed head 
model' at EC level 451 140 or latsr. 

441300 
31 Mar 76 

441303 
30 Jul76 

441310 
27 Jun 80 

Use the following proce
dures to determine if 
more than one physical 
head is failing: 
1 . Examine all available 

sense information. 
See R/W 102 to ana
lyze the Sense Bytes. 

2. Run microdiagnostic 
routine B2 in default 
mode (see MICRO 
60). Routine B2 per
forms Read and Write 
operations on all 
heads and stops on 
the first failure. Error 
Message Byte 4 may 
be displayed to deter
mine the head number 
(see the Error Code 
Dictionary in the MI
CRO section). After 
an error stop, the 

#9 

I 00 I control option 
may be used to con
tinue the routine start
ing with the next 
head. Routine B2 
then runs until the 
next failing head is 
encountered or until 
normal completion of 
the test. Do not be 
concerned with the 
error stop at this time. 
The expected error 
stop is Error Alert, but 
Data Checks may 
occur because. a Read 
operation is per
formed before a Write 
operation. 

#10 Ves 

fThe~;iI;-n-;;logi; e;;';;il 
Ito the HDA that causes a ! 
~n.a!! !!!'~ faillJ!!: ___ J 
#11 

c 

Ves 

No 

( 

Use one or more of the 
following procedures to 
isolate the problem to 
the HDA, HDA cable, 
or drive logic. 
1. H DA Cable Swap 

procedure on HDA 
713. 

2. HDA Voltage Check 
procedure on R/W 
376. 

3. HDA Cable Check 
procedure on R/W 
372. Suspect the 
following lines to be 
the cause of the 
problem: 
• MARS Unsafe 
• Write Current HDA 

4. Head Selection 
Seoping procedure 
on R/W 342. 

Ves 

Repair or replace as 
required. 

START 500 

( ( ( ( ( ( (-\ 

WRITE CURRENT DURING READ CHECK (Write I Check) R/W130 

Loop each of the micro
diagnostic routines listed 
under Read/Write Micro
diagnostics on R/W 134 
to re-create the failure. 

No 

Use the description and 
diagram on R/W 134 to 
determine what causes a 
Write I Check. 

/Failing .............. ..-

......-

The test number can be 
determined from the 
third hex digit of the 
Error Code. 

~
iCrOdiagnostic test 

listed under Seoping 
References on 

R/W 134 

No 

Ves 

R/W990 

r:--- ---, 
I Trouble is in the drive I 

L!.0~'__ __.J 

Figure 1. Drive Voltage Chart 

Voltage- Test Point 

-4V A1C2 (A1T2) 806(-) to A1K2D08(+) 

Ves 

Select the appropriate 
Seoping Reference listed 
under Diagnostic 
References on RIW 134 
and use the Analysis 
Procedure on the 
indicated page to 
isolate the problem. 

Maintenance procedure 
complete. 

START 500 

Tolerance 

-3.85 to -4.50 V 
+6V A1 F2 (A1Q2) 811(+) to A1 F2 (A1Q2) 008(-) + 5.76 to +6.24 V 

* Use a digital voltmeter to check voltages. 
** Use a scope to measure the ripple. See PWR 290 for the procedure. 

Use the description and 
diagram on R/W 134 and 
the MICFL pages for tha 
failing test to isolate the 
problem. 

No 

A 

RIW990 

Maximum" Page Entry AC Ripple 

0.23 V p.p PWR 255, A 
0.08 V p.p PWR 260, A 

WRITE CURRENT DURING READ CHECK (Write I Check) R/W 130, 



WRITE CURRENT DURING READ CHECK (Write I Check) 

MICRO 

A1H2(A1N2) 
A1G2(A1P2) 
A1K2(A1L2) 

#2 

#3 

Use the diagram and 
description on R!W 134 to 
determine what causes a 
Write Current during Read 
Check and how it is forced 
and reset. 

#4 

MICRO 10 

Microdia nostic 

Loop routine AD, test 8 
and bypass errors: 
1. load routine AD: 
2. Enter 10, 08, 01, 00 

#5 

Use the Analysis Proce
dure on R!W 266 and the 
sequence chart on R!W 
267 to isolate the roblem. 

#6 

#7 

R!W990 

3350 

Yes 

Yes 

© (:opyriglW'BM Corporation 1976 

o 

When replacing 
A 1 K2(A 1 L2), check the 
addressing jumpers. See 
INST6. 

#9 

Maintenance procedure 
complete. 

START 500 

START 500 

I 441300 1441303 1441310 
31 MM" 76 30 Jul 76 . 27 Jun 80 

MICRO 

Use the diagram and 
description on R!W 134 to 
determine what causes a 
Write Current during Read 
Check and how it is forced 
and reset. 

#14 

WRITE CURRENT DURING READ CHECK (Write I Check) 'R/W 131 

WRITE CURRENT DURING READ CHECK (Write I Check) R/W 131 

r"', i-" 0 ( i"\ 
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WRITE CURRENT DURING READ CHECK (Write I Check) 

Error Description 

Write Current during Read Check (Write I Check) 
indicates that logic internal to the HDA detected Write 
Current during a Read operation. This condition is 
indicated to the drive logic by the MARS Unsafe line. 
MARS Unsafe, Set Read·Write and MST Outbus Bit 3 
(ReaeJ Gate), set the Write I Check latch. Write I Check 
activates R/W Check (see R/W 114). Write I Check is 
sent to the controller on Inbus Bit 7 during a Sense R/W 
command. 

Force Write I Check 

Microdiagnostic routine AD, test 8 forces Write Current 
during Read Check (Write I Check) by setting the 
diagnostic latch and performing a Set Read·Write 
command with MST Outbus Bit 3 active. The diagnostic 
latch is set by the Diagnostic Set command and Outbus 
Bit 6 (see OPER 101). 

Reset Write I Check 

The Write I Check latch is reset by the following: 

Check Reset. 
Rd·Wr Reset. 
Pwr On CE Reset 

Diagnostic, References 

READ/WRITE MICRODlAGNOSTICS 

The following microdiagnostic routines exercise the 
Read/Write circuits (see MICRO 10 for looping instruc
tions): 

Routine.AS 
Routine AD 
Routine AF 
Routine B2 
Routine B8 
Routine BB 

(MICFL 130) 
(MICFL 240) 
(MICFL 320) 
(MICFL 380) 
(MICFL 630) 
(MICFL 740) 

SCOPING REFERENCES 

Use the following microdiagnostic tests along with the 
Sequence Descriptions and charts on the indicated pages 
to isolate the problem: 

Routine AS, test 3 
Routine AD, test 1 
Routine AD, test 8 
Routine AD, test 9 
Routine B8, test D 
Routine B8, test F 
Routine BB, test 1 

(R/W 250) 
(R/W 260) 
(R/W 266) 
(R/W 270) 
(R/W 276) 
(R/W 280) 
(R/W 286) 

(~~!!~~-;-lr7 Write Current HDA I I MARS Unsafe 
--- -

" 

'" ;.,-.""", .• ,-.-~"-- - ------- .... ---~.-----

( C~· (" 
/ , ' 

( (: (- ( (" (: ( (' (" (~' ~ (" ..,) 

WRITE CURRENT DURING READ CHECK (Write I Check) R/W 134 
__ .A1G2 (A1P2) _________________________ , 

i KG200 (KP200) 

I I 
I I 
I I Fixed Head Select Gate A 0 R I 
I L Write Gate Sel or Pad I 

) I 

I ( Write Gate Control 1 ~ Sel I W ! 
I' i 

A1J2 (A1M2) __ 
rKJ100 (KM100) -. 

I I 
I I 
I I 
I I 
I Spec I 
! I, . -l ______ ~-J 

A1B~~~U2) I I Movable Head Select Gate I 
--~\_+_--------------J/W~r~it~e~C~u~rr~e~ntLHtlQD~A~------------~==~~~-~_~-~-~-~--~~~ ______________ ~ 

- t- ~ 

t-~Ir---------------~~I ~ 
'\J r A1H2 (A1N2) -----------1 

..... ~ Cv I I:HZ 0 (KN220 
rF~o~rc~e~M~A~R~S~U~n~~fe~ __ ~~r_------~M~A~R~S~U~n~s~af~e----____ -+ __ ~ A FL 

r~Pa~~-----~---------~ I 
! 

s Set Read*Write I 
~ MST Outbus Bit 3 I 
r-~---------------~-~~ 

'- Pad Control TP OR 
I Selected , 

-

t Check Reset 
I 

Selected 

( Sense Read*Write 

Write I 
Check 
Latch 

R 

rW~ri~te:....;I:....;C:::.h.:.:::e.::.:ck.:..__ _ _I A 

R/W 114 

A NPL Inbus Bit 7 
(Write I Check) f 

'--
~ 

------------------------------~---~ 
l _______________ ~ ___________________ _ 

Diagnostic Latch 

(~D~ia~~S~et~--------------~ A FL 
~ MST Outbus Bit 6 7 -

: Set Rd *Wr or Pad Ctrl 
~, MST Outbus Bit 3 S 

AR 
(~Se~le:::.:ct:.:::e~d:....-----_I N I--___ ~ , 

R 
I L _____________________________ ~ _____ ~--J -

3350 
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CONTROL CHECK 

R/W 100 

Control Check. 

No 

#8 

START 500 

3350 
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( (-

Replace Cards 

A2F2 } 
A2Q2 Controller 
A2L2 

#7 

441300 
31 Mar 76 

441303 
30 Jul 76 

( 

Loop each of the micro
diagnostic routines listed 
under Read/Write Micro
diagnostics on R/W 144 
to re-create the failure. 

R/W 990 

No 

Yes 

Use the description and 
diagram on R /W 144 to 

/Failing ............... / 

// 
./ 

~
iCrOdiagnostic test 

listed under Scoping 
References on 

No 

R/W 144 

Yes 

Select the appropriate 
Scoping Reference listed 
under Diagnostic 
References on R/W 144 
and use the Analysis 
Procedure on the 
indicated page to 
isolate the problem. 

Maintenance procedure 
complete. 

START 500 

No 

(- ( (-
_/ 

The test number can be 
determined from the 
third hex digit of the 
Error Code. 

Use the description and 
diagram on R/W 144 and 
the MICFL pages for the 
failing test to isolate the 
problem. 

A 

R/W 990 

(- (- ( (- e, ('C' 
------------

r- (0 (: (- ( 
-. C C: (~ 

CONTROL CHECK R/W 140 

CONTROL CHECK' R/W 140 



, 

{) 

CONTROL CHECK 

R/W990 

3350 

MICRO 

'Failure to force 
Control Check. 

Use the diagram and 
description on R/W 144 
to determine what causes 
a Control Check and how 
it is forced and reset. 

MICRO 10 
Microdiagnostic 

Loop routine AD, test 8 
and bypass errors: 
1. Load routine AD 
2. Enter 10,08,01,00 

Use the Analysis Procedure 
on R/W 266 and the 
sequence chart on R/W 
267 to isolate the problem. 

© Copyright IBM Corporation 1976 

~ /' "'t\ f~ \V "l-y 0 "'-)) 
, , 

Yes 

I~, 0 0 C ~ f~ 
,( ,~;' I 

U' "'...-y ,-y 

MICRO 

Fai lure to reset 
Control Check. 

Maintenance procedure 
complete. 

START 500 

A, r V ,y 

CONtROL CHECK R/W 142 

CONTROL CHECK R/W 142 

(~, () 0 (" ~ (:: Q 0 0 0 0 0 () 0 0 0 0 0 ') (~ 0 " ,j- '0 - ," .:! \' \.i ,: ,j j ,,, \,j 
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CONTROL CHECK 

Error Description 

Control Check is caused by MST Outbus Bit 1 (Write 
Gate) and MST Outbus Bit 3 (Read Gate) both being 
active when Set Read*Write is active. Control Check 
activates R/W Check (see R/W 110). Control Check is 
sent to the controller on Inbus Bit 5 during a Sense 
Read*Write command. 

Force Control Check 

Microdiagnostic routine AD, test 8 forces Control Check 
by a diagnostic Set Read*Write command with MST 
Outbus bits 1 and 3 active. 

Reset Control Check 

Control Check is reset by the following: 

Check Reset 
Rd*Wr Reset 
Pwr On CE Reset 

Diagnostic References 

READ/WRITE MICRODIAGNOSTICS 

The following microdiagnostic routines exercise the 
Read/Write circuits (see MICRO 10 for looping instruc
tions): 

Routine A5 (MICFL 130) 
Routine AD (MICFL 240) 
Routine AF (MICFL 320) 
Routine B2 (MICFL 380) 
Routine B8 (MICFL 630) 
Routine BB (MICFL 740) 

SCOPING REFERENCES 

Use the following microdiagnostic tests along with the 
Sequence Descriptions and charts on the indicated pages 
to isolate the problem: 

3~50 

Routine A5, test 3 
Routine AD, test 1 
Routine AD, test 8 
Routine AD, test 9 
Routine B8, test D 
Routine B8, test F 
Routine BB, test 1 

© Copyright IBM Corporation 1976 

(R/W 250) 
(R/W 260) 
(R/W 266) 
(R/W 270) 
(R/W 276) 
(R/W 280) 
(R/W 286) 

I 441300 I 441303 
~1 Mar 76 30 Jul 76 

( ( -" ('" (." 
.:J- ' 

( '.' 

" 

MST Outbus Bit 1 

( MST Outbus Bit 3 
I Set Read*Write 
1 Rd*Wr Check TP 
: Selected ~ 
t Pwr On CE Reset 

Rd*Wr Reset 
~ Check Reset 
1 

A1H2 (A1N2) 

1 __ KH120 (KN120)----------1 
Control Check Latch 

I 
A FL I 

L I 
I ! i Control Check 

I 

<:' 
CONTROL CHECK R/W 144 

C RI W 114 
J.. S ~ NPL Inbus Bit 5 : '"O'R 
! i (Control Check) ----. 
! A 

, 
• I 

I 
R I 

I 
I Selected I 

rI Sense Read *Write I 
II I 

'--L ______________ ~ 

CONTROL CHECK R/W 144 

(-
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DELTA I W CHECK 

R/W 100 

Replace Cards 

A1H2(A1N21 
A1J2(A1M21 
A1G2(A1P21 
A1B4(A1U41t 

START 500 

( (- ( 

tThis card used only on fixed head models at 
EC level451140 or later. 

3350 
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( 

A2Q2l 
A2N2f 

#7 

f ( ( 

Controller 

c 

Loop each of the micro· 
diagnostic routine listed 
under Read/Write Micro· 
diagnostics on R/W 164 to 
re-create the failure. 

R/W990 

( 

No 

Yes 

( ( 

Use the description and 
diagram on R/W 164 to 
determine what causes a 
Delta I W Check. 

.... 
/Failing~'" 

~
iCrOdiagnostic test 

listed under Scoping 
References on 

R/W154 

Yes 

Select the appropriate 
Scoping Reference listed 
under Diagnostic 
References on R/W 154 
and use the Analysis 
Procedure on the 
indicated page to 
isolate the problem. 

Maintenance procedure 
complete. 

START 500 

,..'" 

( 

... 
". 

No 

No 

( ( 

The test number can be 
determined from the 
third hex digit of the 
Error Code. 

Use the description and 
diagram on R/W 154,and 
the MICFL pages for the 
failing test to isolate the 
problem. 

R/W990 

( ( ( ( ( ( ( ( (/ ( 

DELTA 1 WCHECK R/W 150 

DELTA I W CHECK R/W 150 



DELTAIWCHECK 

MICRO 

A1H2(AtN2) 
A1J2(A1M2) 
A1G2(A1P2) 

#2 

#3 
Use the diagram and 
description on R/W t 54 to 
determine what causes a 
Delta I W Check and how 
it is forced and reset. 

#4 
MICRO 10 

Loop routine AD. test 9 
and bypass errors: 
t . Load routine AD 
2. Enter 10. 09. 01. 00 

#6 

Use the Analysis Proce
dure on R/W 270 and the 
sequence chart on R/W 
271 to isolate the problem. 

#6 

A/W990 #7 

3350 
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o " 0 0 (li 
",--Y 

Yes 

Yes 

(10 
,.,,-j 

Maintenance procedure 
complete. 

#10 

STAAT 500 

0 0 0 I) ,j 'l, 

MICRO 

0 (~ ~) (~ ~~\ 0 () 0 I " 

'~ " ""_}I ',---y ,~y) 
('\ 

j o f'~ 
~j/ 

f~ 
,j/ 

("', 
\..j 

DELTA IWCHECK 

DELTAIWCHECK 

(~ 
\.,~ 

R/W 152 

R/W 152 

(0 
~y 
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DELTA I W CHECK 

Error Description 

Delta I W Check indicates that one of the following 
conditions occurred: 

• Writing was attempted o~ an outer (even numbered) 
movable head or a fixed head and Delta Write current 
was not detected. 

• Writing was attempted on an inner (odd numbered) 
movable head and Delta Write current was detected. 

Delta I W Check activates R/W Check (see R/W 110). 
Delta I W Check is sent to the controller on Inbus Bit 4 
during a Sense Read/Write command. . 

Force Delta I W Check 

Microdiagnostic routine AD, test 9 forces Delta I W 
Check by selecting physical h~ad 1 and issuing a 
diagnostic set command with Outbus Bit 2 active. The 
diagnostic set command with Outbus Bit 2 actIve IOrct'S 

Delta Write current. 

Reset Delta I W Check 

Delta I W Check is reset by the following: 

3350 

Check Reset. 
Rd·Wr Reset. 
Pwr On CE Reset. 

© ,copyright IBM Corporation 1976 

( 

Diagnostic References 

READ/WRITE MICRODIAGNOSTICS 

The following microdiagnostic routines exercise the 
Read/Write circuits (see MICRO 10 for looping instruc
tions): 

Routine AS 
Routine AD 
Routine AF 
Routine B2 
Routine B8 
Routine BB 

(MICFL 130) 
(MICFL 240) 
(MICFL 320) 
(MICFL 380) 
(MICFL 630) 
(MICFL 740) 

SCOPING REFERENCES 

Use the following microdiagnostic tests along with the 
Sequence Descriptions and charts on the indicated pages 
to isolate the problem: 

Routine AS. test 3 
Routine AD, test 1 
Routine AD, test 8 
Routine AD, test 9 
Routine B8, test D 
Routine B8, test F 
Routine BB. test 1 

(R/W 250) 
(R/W 260) 
(R/W 266) 
(R/W 270) 
(R/W 276) 
(R/W 280) 
(R/W 286) 

(-( £'. 
~, 

DELTA I WCHECK R/W 154 

Head Select 1 HDA ,1------:.=-----------A1H2 (A1N2) .-----., 
f-.------......-4~-.-------------------+------I.--- KH170 (KN170) 

""- A1J2 (A1M2) -, I KJ100 (KM100) 

~ OR 
~ Fixed Head Select Gate 

r--
t-___ ~OE 

L-

, Delta I W On ; 
.--------;1;---------1 N ~--f 

II Write Gate Control I...-
r-~-------=.--..:...-=---------I Spec 
~ I Delay ~ A Spec II 

~ Hi 
Sel I wli- t-- I W ~-";"-1-

,f--------4_e--;.-I-I A Source I 

• I VCO (Servo Pulses) (See 
,)----1---------------1 Note.) r--

A 

Diag Set Hi I W 
5 

1 I 
1 I , Power On CE Reset I-- S 

~,--------------IOR '-______ J 

Note: This delay consists of two flip· flop circuits 
controlled by servo pulses. The output of the 
delay is active approximately 2 servo pulses times 
after Write Gate Control comes active. 

, Rd*Wr Reset 
1 

• Check Reset 
• 

, 
• 
, 

R 

Selected 

Sense Read*Write 

FL 

Delta I W Check TP t------, 
I 
1 
I 
I 
I 
I 
I 

Delta I W Check 
~ ___ ---~-__ --f D 

i 
R/W 114 

I NPL Inbus Bit 4 
- I (Delta I W Check) _ 

t-~~~ A ~~~-=--________ ~c 
I ' 
I 
1 
1 
I 

~_~_~ ___________________ ~ __ J 

DELTAIWCHECK R/W 154 

.. -.~---.-.. -- .-.-........ --.------ - .. --~ .. -----~ 
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WRITE OVERRUN CHECK 

3350 
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When replacing 
A 1 D4 (A 1 S4), the servo 
velocity gain must be 
adjusted. See ACC 800, 
Entry B for procedure. 

441300 
31 Mar 76 

441303 
30 Jul 76 

- (- ( (:-

R/W 100 

-Write Overrun 
Check. 

Replace Cards 

A1H2(A1N2) 
A1J2(A1 M2) 
A1J4(A1M4) 
A1D4(A1S4) 

#3 

#4 

(-

Maintenance procedure 
complete. 

START 500 

No 

No 

-

('0 
. ,¥' 

(,- c- (-- (- ( 

Replace Cards 

A2P2 ~ 
A2Q2 Controller 
A2F2 

#7 

~-----.---.--

( (- (--

Loop each of the micro
diagnostic routines listed 
under Read/Write Micro
diagnostics on R/W 164 
to re-create the failure. 

R/W 990 

~-----

(-- (~ (' (---

No 

Yes 

Use the description and 
diagram on R/W 164 to 
determine what causes a 
Write Overrun Check. 

/Failing ............... / 

// 
./ 

~
rniCrOdiagnostic test 
listed under Scoping 

References on 

No 

R/W 164 

Yes 

Select the appropriate 
Scoping Reference listed 
under Diagnostic 
References on R/W 164 
and use the Analysis 
Procedu re on the 
indicated page to 
isolate the problem. 

Maintenance procedure 
complete. 

START 500 

No 

~~- ---

( (' ( (0 
.:' 

(:--

WRITE OVERRUN CHECK 

The test number can be 
determined from the 
third hex digit of the 
Error Code. 

Use the descri ption and 
diagram on R/W 164, 
and the MICFL pages for 
the failing test to isolate 
the problem. 

A 

R/W 990 

WRITE OVERRUN CHECK 

(~ () (~-

R/W 160 

R/W 160 



NO,te: WI?f!fl rt)p/qcing A 7C;2f!J.1T2}, A lC4(A 7T4), 
A lD2(A lS, 2), A 104(/1.184), or Pwr", Amp,' 

'.' " 

P5$!!(P!J~4)~ thf! ~~fV.q ve/ecity [la.in mll~t tJe 
adjllfited, Set) AGe: 800, Ertry ft for 
prQcec/llre. 

© !Copyright {lit,( CPfJ:lpr!!tlon 197(i 

c /~ r I" 

"'-J o ~'~ 

~y 

,,1:1 la e CardS 

!~~i} Controller 

A~L7 

#1 

[~ 

~)I o 

!IIIICR() 

A1H2(A1N21 
A1D4(A1S4) (See N<Jte.l 

#4 

START 500 

C""" ", I 

NQ 

Use thf:! diagram, <lncl 
descr,ipti!ln Ofl R/W164 to 
detf:lrrnine what causes II' , 
Writ!! OV!lrruf! Check and 
how 'f is 'fQrce~' end' rese~, 

#7' 
MICRO 10 

MicrQdia nDstl!: 

boo'P rl>utine AP, ttil!!t!3 
l'!ndbypass errQrE!: 
" Loae! routine AP 
2, Entf:lf 1Q,Q8,O(OO 

#Il 

Use the AnalysiS! rr«~ce; 
~ure 0,(1 R/W ~§6 aflcl the 
sequence chart on R!W 
267 to, isola e til oblem, 

#9 

R/W9~Q 

~ 0 J I"y 
t ,: 

\.. 

Ves 

,~ (}' 

"', .' 

I\IIlIinten!!nc!I proceclure' 
complete, " ' , 

0 () 0 ,{Y " o o o Q""'i ,,' '", 0', 
': , 

" o 
a/w 16:a 

o () C) 
I o 
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WRITE OVERRUN CHECK 

Error Description 

Write Overrun indicates that writing was attempted 
through an Index Mark. (Writing into or out of an Index 
is valid but not both.) 

MST Outbus Bit 1 activates Write Gate Control when Set 
Read/Write is active. If Write Gate Control is active 
through an Index Mark, Write Overrun is indicated and 
Read/Write Check is set on. A subsequent Sense 
Read/Write command indicates Write Overrun Check 
(Bus In Bit 2). 

Force Write Overrun Check 

Microdiagnostic routine AD, test 8 forces Write Overrun 
Check by: 

1. Setting Read/Write 

2. Orienting on Index 

3. Waiting until just before the next Index then 
activating Write Gate Control (MST Outbus Bit 1) 
and keeping it active through Index. 

Reset Write Overrun Check 

Write Overrun Check is reset by the following: 

3350 

Check Reset 
Rd*WrReset 
Pwr On CE Reset 

© Copyright IBM Corporation 1976 

(-

Diagnostic References 

READ/WRITE MICRO DIAGNOSTICS 

The following microdiagnostic routines exercise the 
Read/Write circuits (see MICRO 10 for looping instruc
tions): 

Routine AS (MICFL 130) 
Routine AD (MICFL 240) 
Routine AF (MICFL 320) 
Routine B2 (MICFL 380) 
Routine B8 (MICFL 630) 
Routine BB (MICFL 740) 

SCOPING REFERENCES 

Use the following microdiagnostic tests along with the 
Sequence Descriptions and charts on the indicated pages 
to isolate the problem: 

Routine AS, test 3 (R/W 250) 
Routine AD, test 1 (R/W 260) 
Routine AD, test 8 (R/W 266) 
Routine AD, test 9 (R/W 270) 
Routine B8, test D (R/W 276) 
Routine B8, test F (R/W 280) 
Routine BB, test 1 (R/W 286) 

l_ 
I 

(" (- (
C,,", .. 

., 

. ~"' c 
WRITE OVERRUN CHECK R/W 164 

r -A1 H2 (A1 N2) ______________ ~ ___________________ _. 

KH140 (KN140) I 

I 
I Ltch 1 

I '--- A FL 

l Valid Index 

L Set Read* Write 
} 

r Write Gate Control 
) 

Check Reset 
I-- S Write Overrun Ltch 1 TP 
OR r 

) " 
r Rd*Wr Reset 
} 

.- Power On CE Reset 
I Ltch 2 

- R A FL 

N 
i Not Valid Index 

N 

Set Read* Write 
Write Overrun Lth 2 

Write Gate Control 
(Write Overrun Check) 

H 

I-- S R/W 110 
Check Reset OR 

Rd*Wr Reset 
~ NPL Inbus Bit 2 

Pwr On CE Reset 
A 

(Write Overrun Checkl 
R .I 

r Selected 
I 

L 
Sense Read*Write 

1 --
L_~ __________________ ~~ ________________ J 

WRITE OVERRUN CHECK R/W 164 
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CAPABLE/ENABLE CHECK 

Note: When rep/acing A 1C2(A 1T2), A 7C4(A 1T4), 
A 1D2(A 1S2), A 1D4(A 1S4), or Pwr Amp 
P532(P534), the servo velocity gain must be 
adjusted. See ACC 800, Entry B for 
procedure. 

( 

3350 
441300 441303 

31 Mar 76 30 Jul 76 
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(- { 

#3 

( 

Maintenance procedure 
complete. 

START 500 

(---

No 

No 

( ----

R/W 100 

Capable / Enable 
Check. 

#5 Yes 

1. Load routine BA 
2. Enter 00 

#7 

Error Analysis 

Exit to MICRO section and 
follow instructions under 
the first failing Error Code. 

#8 

MICRO 

Yes 

(-

MICRO 68 

Microdiagnostic 

1 . Load routine B4 
2. Enter 10,83,10,8F,OA 

AF,83,OO,OO,OO, 
00,00,00,00,00, 
00,00, 

Replace Cards 

A1H2(A1N2) 
A1F2(A1Q2) 
A1E2(A1R2) 
A1D4(A1S4) (See Note.) 
A1G2(A1P2) 

#11 

Maintenance procedure 
complete. 

#15 

No 

No 

Loop each of the micro
diagnostic routines listed 
under Read/Write Micro
diagnostics on R/W 176 
to re-create the failure. 

R/W990 

Yes 

R/W 172 

Use the description and 
diagram on R/W 176 to 
determine what causes a 
Capable/Enable Check. 

/Failing ................ / 

~
iCrOdiagnOS_ tic test 

listed under Scoping 
References on 

R/W 176 

Yes 

/' 

Select the appropriate 
Scoping Reference listed 
under Diagnostic 
References on R/W 176 
and use the Analysis 
Procedure on the 
indicated page to 
isolate the problem. 

( ( - (-- --

~ - ' . , ( 

CAPABLE/ENABLE CHECK 

MSG9 
MSG12 

Write Inhibit. 

#16 

Run device checkout 
microdiagnostics. Start 
with routine A 1 . 

#17 

#18 

Error Analysis 

Exit to MICRO section and 
follow instructions under 
the first failing Error Code. 

#19 

MICRO 

The test number can be 
determined from the 

... third hex digit of the 
// Error Code. 

No 

Use the description and 
diagram on R/W 176, 
and the MICFL pages for 
the failing test to isolate 
the problem. 

No 

R/W 172 

START 500 

CAPABLE/ENABLE CHECK 

c 
R/W 170 

No 

A 

RIW990 

R/W 170 



CAPABLE/ENABLE CHECK 

Note 1: When replacing A 1 K2(A 1 L2) and/or A2G2, 
check the addressing jumpers. See INST 6. 

Note 2: When replacing A 1C2(A 1T2), A 1C4(A 1T4), 
A 1D2(A 1S2), A 1D4(A 1S4), or Pwr Amp 
P532(P534), the servo velocity gain must be adjusted. 
See ACC 800, Entry B for procedure. . 

3350 
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.~. 
.. ~ 

-'. 

#6 

MICRO 

A1H2(A1N2) 
A 1 K2(A 1 L2) (See Note 1.) 
A 1 D4(A 1 S4) (See Note 2.) 
A1 G2(A1 P2) 
A1 E2(A1 R2) 

#3 

Use the diagram and 
description on R/W 176 to 
determine what causes a 
Capable/Enable Check and 
how it is forced and reset. 

Loop routine B8, test F and 
bypass errors: 
1. Load routine B8 
2. Enter 1 0,OF,01 ,00 

#5 

Use the Analysis Proce
dure on R/W 280 and the 
sequence chart on R/W 
281 to isolate the problem. 

R/W 280 and Return 

#7 

R/W 990 

No 

No 

Yes 

c (-~ 
J 

Re lace Cards 

A2L2 ~ A2G2 Controller 
A2F2 
(See Note 1.1 

#8 

START 500 

~ 0 I " 

"-Y 

#1~1------~r-------~ 

Replace Cards 

A1 H2(A1 N2) 
A1K2(A1L2) (See Note 1.) 

#12 

KF110(KQ110) 

R/W or Read switch or 
switch wiring is defective. 
Use the ALDs to determine 
why + 24 V is missing at 
A 1 F2(A 1 Q2)U05. See 
KF110(KQ110). 

#13 

() 0 0 
I~ V 

.0 
'-Y 

Yes 

No 

Drive is not 
write enabled. 

#14 

Turn the R/W or Read 
switch on the Operator 
Panel to the R/W position. 

#15 

A1F2(A1Q2) 
A1H2(A1N2) 

#17 

#18 

Check 

Use routine B4 to loop the 
following operations: 
1. Select the CE Drive 
2. Issue Drive Sync Tag 
3. Sense Status 1 
4. Display Bus :n 
Load routineB4 
Enter 1 0,83,1 0,8F,OA,AF, 

83,00,00,00,00,00, 
00,00,00,00 

#21 

f""~!l 

\...; C ~) \tL .. () 

R/W 170 

Drive is not 
write enabled. 

#22 

0 ~' ~ 0 0 .::' ,':I: 0 I' '; 

CAPABLE/ENABLE CHECK R/W 172 

r--l----, 
I If the R/W on Read switch I 
I is in the R/W position, bit 

4 should be on in the CE 
I Data display lamps. If the I 

I R/W or Read switch is in I 
the Read position, bit 4 

L.,:ihould be off. ___ -.J 
#23 

Sweep 10 p.s/div 
Trigger Ext 

Slope (-) 
A 1 K2(A 1 L2)P1 0 
-Drive Sync Tag TP 

Ch 1 A 1 H2(A 1 N2)D07 
+NPL InBus Bit 4 
volts/div 0.2 
probe X 10 

Ch 2 A1H2(A1N2)D07 
-Read Only 
volts/ div 0.1 
probe X 10 

#24 

Iwh~ th-; R/W orRead l 
I switch is in the R/W I 
position, +NPL Inbus Bit 4 
I should be active when I 
I Sense Status 1 is active. I 
. - Read Only should not be 
l!.cti~ ___ ~ 

#25 

Use the diagram and 
sequence chart on R/W. 
173 to isolate the problem. 

#26 

#27 

Maintenance procedure 
complete. 

#28 

START 500 

GR/W173 

o R/W 173 

CAPAB~E/ENABLE CHECK R/W 172 

0 0 0 0 0 () ., 
j "-

;(-~ 

V 



CAPABLE/ENABLE CHECK 

Write Enable 

Write operations are enabled by turning the R/W or Read 
switch to the R/W position. The storage control determines 
if the drive is write enabled by issuing a Sense Status 1 Tag 
and looking for an active Inbus Bit 4. 

3350 
1

441300 1 441303 
. 31 Mar 76 . 30 Jul 76 
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.-----... ------~-

( (- (-- (-- ( (~ (- (- f 

.. ----_ .. _- -

( (~ (- ( (~ (, (' CI r .. ·.·, . . ~ 

CAPABLE/ENABLE CHECK R/W 173 

r-VA072-------------------------------------, 
I Ready I 
I I 
I I 
I Conn I 
I Read A1A5(A1V5) I 

P633-9 0 P633-4 P635-4 
I +24 V 0) (P638-6) (P636-9) I I ~ +24 V Write Enable I 
I R!W I 
f I L_____________________________________ __I 

r A1F2 (A1Q2) -----~-------.-------------T A1H2 (A1N2) . _____ . _______ , 
KF240 (KQ240) KH200 (KN200) 

I A R!W 176 I I 
II ! B NPL Inbus Bit 4 II 

CV Read Only A FL N Write Enable A HDA Status Bit 4 A ~ (Write Enabled) 
L-----lI----1 

Not Selected s 
A 

R 

Sel Sense Status 1 

I 

I 
I 
I 
I 
I 
I 

Selected 

I I 
I I I "-___________________________ ....... ___ -t.. _____________ ..-______ .... 

Chart 
Line Line Name ALD Test Point 
No. 

1 +Select A(B) KK140 (KL 140) A1K2 (A1L2) G12 

2 +NPL Tag Gate KK100 (KL 100) A1K2 (A1L2) P09 ----3 -Drive Sync Tag TP KK170 (KL170) A1K2 (A1L2) Pl0 - --4 -Sense Status 1 KK170 (KL170) A1K2 (A1L2) U05 -
5 +NPL I nbus Bit 4 * KH200 (KN200) A 1 H2 (A 1 N2) 007 e 
6 -Read Only* KH130 (KN130) A1H2 (A1N2) Gl0 6) 

*R/W or Read switch must be in the R/W position. 

-

Inactive 

CAPABLE/ENABLE CHECK 

.-----------~---.----~,.---

-

R/W 173 



CAPABLE/ENABLE CHECK 

3350 
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#1 

Ready lamp is off. HDA 
sequence is complete 
and Access is ready. 

Check 

1 . Ready lamp defective 
2. Connector 

A 1 A5(A 1 V5) seated 

#2 

A1F2(A1Q2) 
A1 E2(A1 R2) 

#4 

#5 

+Rd*Wr Capable 
A 1 H2(A 1 N2)G13 
should be active. Use the 
diagram on R/W 176 to 
isolate the problem. 

#6 

#7 

R/W 990 

(" 
'",--j 

Yes 

Yes 

Yes 

#8 

Maintenance procedure 
complete. 

START 500 

o 00 o 0 J () 
0 0 

CAPABLE/ENABLE CHECK R/W 174 

CAPABLE/ENABLE CHECK R/W 174 

C) 0 0 0 0 o 



CAPABLE/ENABLE CHECK 

Error Description 

Capable/Enable Check indicate.s that one of the 
following conditions occurred: 

• Writing was attempted with the R/W or Read switch 
set to the Read position. 

• Reading or Writing was attempted with the drive not 
Ready or with the Servo not track following. 

Capable/Enable Check activates RJW Check (see R/W 
114). Capable/Enable Check is indicated to the 
controller on Inbus Bit 1 during a Sense Read*Write tag. 

Force Capable/Enable Check 

Microdiagnostic routine B8, test F forces 
Capable/Enable Check by issuing a Rezero command 
immediately followed by a Set ReadJWrite command. 
Since the drive is not track following when the Set 
ReadJWrite command is issued, Set Rd*Wr Capable 
a1eck TP becomes active and sets the Capable/Enable 
Check latch. 

Reset Capable/Enable Check 

Capable/Enable Check is reset by the following: 

Check Reset. 
Rd*Wr Reset. 
Pwr On CE Reset. 

Diagnostic References 

READ/WRITE MICRO DIAGNOSTICS 

The following microdiagnostic routines exercise the 
Read/Write circuits (see MICRO 10 for looping instI1lc
tions): 

Routine A5 (MICFL 130) 
Routine AD (MICFL 240) 
Routine AF (MICFL 320) 
Routine B2 (MICFL380) 
Routine B8 (MICFL 630) 
Routine BB (MICFL 740) 

SCOPING PROCEDURES 

Use the following microdiagnostic tests along with the 
Sequence Descriptions and charts on the indicated pages 
to isolate the problem: 

3350 

Routine A5, test 3 (R/W 250) 
Routine AD., test 1 (R/W 260) 
Routine AD, test 8 (R/W 266) 

© Copyright IBM Corporation 1976 

(' (: 

Routine AD, test 9 (R/W 270) 
Routine B8, test D (R/W 276) 
Routine B8, test F (R/W 280) 
Routine BB, test 1 (R/W 286) 

(- (- ( (~ (' (: C C ~. 
' :" 

" 
( (-

CAPABLE/ENABLE CHECK R/W 176 

A1H2 (A1N2) 
,---------------------- KH200 (KN200) -----------'i 

. Capable/Enable 1 
Check Latch Read Only r--A 

A~--~~~----------~ 

R/W 173 

I , 

MST Out bus Bit 1 
(Write Gate) 
Set Rd*Wr or Pad Ctrl 

Set Read Only Check TP OR 
r---------~--------~ 

FL 

Set Rd*Wr Capable Check TP 

R 

Capable/Enable Che~k 
~~------------------~J 1 R/W 114 

S 

Check Reset ~ 
~~~~~----~ 
• Rd*Wr Reset J 

.-- NPL Inbus Bit 1 
I--< t- A ~(..;;;C.;:;.!ap:;.:a;;;;b.;;le;;..,/E;::.;n.;.;a;.;;;.b.;.:le....;C;:.;.h...:.e..;..ck..:.)-__I 

1.1 
Pwr On CE Reset 

I 

1 
, Sense Read*Write 

1 
1 
1 ~ Selected 

I 
I 1---- A1E2(A1R2) -------- ____________________ ...a. ______ , 

1 KE150 (KR150) I 
I 1 
1 Not Drive Check r-- Rd*Wr Capable ~ 1 
I A I I • Ready 
1 • Trk Following Timer I 
1 ~ 1 

I ~ 
I ___ ~ __ ---------~------~~-----~-~-~----------~ 

CAPABLE/ENABLE CHECK R/W 176 

C' 
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MULTICHIP CHECK 

R/W 100 

Replace Cards 

A1G2(A2P2) 
Al H2(Al N2) 

#2 

Check 

1. Verify that the following 
cable connector pins 
are not bent or 
pushad in and that the 
connectors are seated 
properly: 
01C(01D)A1A2} 
01C(01D)A1A3 HDA 
A 1 Y3(A 1 Y 4) Cables 
A182(A1U2) 

See R/W 370 for 
locations. 
Repair or replace as 
required. 

2. Supply voltages as 
shown in Figure 1. 
Exit to the indicated 
page if incorrect. 

#4 

#5 

3350 

Yes 

Yes 

© Copyright IBM Corporation 1976 

( 

Maintenance procedure 
complete. 

#14 

START 500 

( 

~_c9 ___ , 
I Multichip Check is caused 
1 by excessive cu rrent on the 1 
I +6V To MARS Module line I 

in the HDA. This can be 
I caused by: 
11. A short in the HDA or 

HDA +6 V To MARS 
I Module line. 

12. +6 V to HDA missing. 
3. Multiple Chip Select I 

L _Ii~ a~ive. ___ J 
#7 

Use one or more of the 
following procedures to 
isolate tha problem to the 
HDA, HDA cable, or drive 
logic. 
1. HDA Cable Swap 

procedure on HDA 713. 
2. Head Salectlon Scoping 

procedure on RIW 342. 
3. HDA Cable Check pro

cedure on R/W 372. 
Suspect that the following 
lines may be causing the 
problem: 
• Shorted t6 V to 

MARS module line. 
• Shorted Chip Select 

line. 
• Open +6 V line. 

4. HDA Voltage Check 
procedure on R/W 
376. 

( ( (--

Yas 

( ( ( 

Loop each of the microdiag.. 
nostic routines listed under 
ReadlWrite Microdiagnostics 
on R/W 184 to re-create 
tha failure. 

R/W 990 

r:--- ---, 
I Trouble is in the drive I 

L.!0~._ ~ ___ J 

( 

No 

Yes 

( ( 

Use the description and 
diagram on R/W 184 to 
determine what causes a 
Multichip Check. 

{ ( C" I~\ -C·_--
, ~ " .. 

MULTICHIP CHECK Rj\V 180 

.... The test number can be de-
..... .... termined from the third hex 

Yes ..... ..... digit of the Error Code. 

/Failing'<.. ..... 

listed under Scoping >_N.;.;:o~ ______ .., ~
miCrOdiagnostic test 

Reference on 
R/W 184 

Select the appropriate 
Scoping Reference listed 
under Diagnostic References 
on R/W 184 and use the 
Analysis Procedure on the 
indicated page to isolate 
the problem. 

Use the description and 
diagram on R/W 184, and 
the MICFL pages for the 
failing test to isolate the 
problem 

START 500 Figure 1. Drive Voltage Chart START 500 

Voltage * Test Point Tolerance 
MaximumH 

Page Entry 
AC Ripple 

- 4V A 1 C2 (A 1T2) B06( -) to A 1 K2D08(+) -3.85 to -4.50 V 0.23 V pop PWR 255,A 

+ 6V A1F2 (A1Q2) Bl1(+) to A1F2 (A1Q2) D08(-) + 5.76 to + 6.24 V 0.08 V pop PWR 260, A 
+12 V A 1 C2 (A 1T2) D05( +) to A 1 K2D08(-) + 12.0 to + 14.4 V 0.10Vp-p PWR 240, A 

-12 V A 1 C2 (A 1T2) D06( -) to A 1 K2D08( +) -12.0 to -14.4 V 0.10 V POp PWR 240, A 

-24 V A1C2 (A1T2) D03(-) toA1K2D08(+) -24.0 to -28.8 V 0.08 V pop PWR 250, A 

* Use a digital voltmeter to check voltages. 
** Use a scope to measure the ripple. See PWR 290 for the procedure. 

MULTICHIP CHECK RjW 180 
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MULTICHIP CHECK 

MICRO 

Failure to force Multi
chip Check_ 

#11'--------r------~ 

Re lace Cards 

Yes 

Check 

1. Verify that the follow
ing cable connector 
pins are not bent or 
pushed in and that the 
connectors are seated 
properly: 

01C(01D)A1A2./HDA 
01 C(Ol D)A 1 A3 iCables 
A1B2(A1U2) 
A1Y3(A1Y4) 

See R/W 370 for 
locations. 

2. Supply voltages as 
shown in Figure 1 . 
Exit to the indicated 

#4 

#7 

a e if incorrect. 

Use one or more of the 
following procedures to 
isolate the problem to 
the HDA, HDA cable, or 
drive logic: 

1. HDA Cable Swap 
procedure on HDA 
713. 

2. HDA Voltage Check 
procedure on A/W 
376. 

3. HDA Cable Check 
procedure on A/W 
372. Suspect Chip 
Select 0 or 1 lines to 
be the cause of the 
problem. 

4. Head Selection 
Scoping procedure 
on A/W 342. 

3350 

Yes 

© Copyright IBM Corporation 1976 

o 

#6 

When replacing A1 K2(A1 L2), 
check the addressing jumpers. 
See INST6. 

Maintenance procedure 
complete. 

START 500 

MICRO 

Failure to reset Multi
chip Check. 

Re lace Cards 
A1H2(A1N2) 
A1G2(A1P2) 
A1 K2(A1 L2) 

Use the diagram and 
description on R/W 184 to 
determine what causes a 
Multichip Check and how 
it is forced and reset. 

#11 
MICRO 10 

Yes 

oop routine A5, test 3 and 

Use the Analysis Proce
dure on R/W 250 and the 
sequence chart on R/W 
251 to isolate the problem. 

#13 

R/W 990 

Yes 

#8 No Replace the H DA. See 
HDA 710 for the proce
dure, then return. 

#9 

START 500 

Figure 1. Drive Voltage Chart 

Voltage* 

-4V 
+6V 

Test Point 

A1C2 (A1T2) 806(-) to A1K2008(+) 
A1F2 (A102) 811(+) to A1F2 (A102) 008(-) 

* Use a digital voltmeter to check voltages. 

MUL TIC HIP CHECK 

Tolerance 

-3.85 to -4.50V 
+ 5.76 to +6.24 V 

Maximum** 
AC Ripple 

0.23 V pop 
0.08 V pop 

** Use a scope to measure the ripple. See PWR 290 for the procedure. 

MULTICHIP CHECK 

C) 

R/W 182 

Page Entry 

PWR 255, A 
PWR 260, A 

00145 

R/W 182 

/ 
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MULTICHIP SELECTED (Multihead Check) 

Error Description 

Multiple chips selected indicate that two or more head 
select chips were active at the same time and a Read or 
Write operation was attempted. 

The +6 V to MARS Module line is monitored for 
excessive current. If excessive current is detected, the 
Multichip Selected line becomes active and the 
Multichip Check latch is set. Multichip Check activates 
Read/Write Check (see R/W 114). Multichip Check is 
indicated to the controller on Inbus Bit 0 during a 
Sense Read/Write Status command. 

Force Multi-Chip Check 

Microdiagnostic routine AS, test 3 forces Multichip 
Check by setting HAR to I 08 I and activating Chip 
Select 1 line. The routine then issues a Diagnostic Set 
command which turns on the Diagnostic latch, forcing 
Chip Select O. 

Reset Multichip Check 

Multichip Check is reset by the follOwing: 

Check Reset. 
Rd*Wr Reset. 
Pwr On CE Reset. 

Diagnostic References 
READ/WRITE MICRODIAGNOSTICS 

The following microdiagnostic routines exercise the 
Read/Write circuits (see MICRO 10 for looping instruc
tions): 

Routin~ A5 
Routine AD 
Routine AF 
Routine B2 
Routine B8 
Routine BB 

(MICFL 130) 
(MICFL 240) 
(MICFL 320) 
(MICFL 380) 
(MICFL 630) 
(MICFL 740) 

SCOPING REFERENCES 

Use the following microdiagnostic tests along with the 
Sequence Descriptions and charts on the indicated pages 
to isolate the problem: 

Routine A5, test 3 
Routine AD, test 1 
Routine AD, test 8 
Routine AD, test 9 
Routine B8, test D 
Routine B8, test F 
Routine BB, test 1 

3350 

© Copyright IBM Corporation 1976 

(R/W 250) 
(R/W 260) 
(R/W 266) 
(R/W 270) 
(R/W 276) 
(R/W 280) 
(R/W 286) 

(, (--, (-' c (' 
MULTICHIP SELECTED (Multihead Check) R/W 184 

A1G2 (A1P2) 
r-KG210 (KP2101--------------1 

I ~ Diag Ltch OR I 
I 
I 
I 

• 
ChipSelect 0 

; 
, Movable Head Select Gate Ir- DCD) ~ 
I HAR 2 I L:;, 
h~~~~----------d~ --
;r.H,-;;A+=R-':3~11--------__I2 Chip Select 1-7 

I 
I 
I 

~~H~A~R~4~1~-----------~1 , i +6 V to MARS Module : 

I 

,+6 V Source 
I I 

W ~I A1H2 (A1N2) 
Current Monitor r -KH120 (KN1201 ___________ -. 

Multichip I 
I 
1 
I 

I Check Latch I 
~-M-u~l~ti~ch~i~p~S~el~ec~t~ed~-~i~---~ A FL I 

i I 
L~~ _________________ ! I 

Set Rd*Wr 0; Pad Ctrl Multichip Check I 
I ! I 

I I S 
, Check Reset I "'OR' I 

l R/W 114 

'Rd*Wr Reset I A I NPL Inbus Bit 0 
Pwr On CE Reset I (Multichip Check) ( 

I II R !I' 
, Selected 

I I Sense Read*Write 1 
I I I 
I_I 

I L _______________ ~~ 

MULTICHIP SELECTED (Multihead Check) R/W 184 
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PAD GATE CHECK 

Loop each of the micro
diagnostic routines listed 
under Read/Write Micro
diagnostics on R/W 194 
to re-create the failure. 

R/W990 

Maintenance procedure 
complete. 

START 500 

3350 

© Copyright IBM Corpl>ration 1976 

o 

No 

Yes 

R/W 100 

Pad Gate Check. 

#1 

Re 

A1H2(A1N2) 
A1G2(A1P2) 
A1J2(A1M2) 
A1J4(A1M4) 

#2 

#3 

Use the description and 
diagram on R/W 194 to 
determine what causes a 
Pad Gate Check. 

/Failing--.......,..'/ 

~
miCrOdiagnostic t~st 
listed under Scopmg 

, References on 
R/W 194 

Yes 

./ 

Select the appropriate 
Scoping Reference listed 
under Diagnostic 
References on R/W 194 
and use the Analysis 
Procedure on the 
indicated page to" 
isolate the proQlem. 

Yes 

,/ 
'" ,/ 

No 

No 

1 441300 'I 441303 
31 Mar 76 30 Jul 76 

c '£l\ IV! 

The test number can be 
determined from the 
third hex digit of the 
Error Code. 

Use the description and 
diagram on R/W 194, and 
the MICFL pages for the 
failing test to isolate the 
problem. 

A 

R/W 990 

o /'",",\ 

0 

Maintenance procedure 
complete. 

#6 

START 500 

r~'~ r"" r~ 
0 ~} V " 

0 !'~"" 
\.,.-/ ~Y' 

MICRO 

A1 H2(A1 N2) 
A1J2(A1 M2) 
A1G2(A1P2) 

#8 

Yes 

#12 

#9 

Use the diagram and 
description on R/W 194 to 
determine what causes a 
Pad Gate Check and how it 
is forced and reset. 

#10 
MICRO 10 

Microdiagnostic 

Loop routine AD, test 9 
and bypass errors: 

1 . Load routine AD 
2. Enter 10, 09, 01, 00 

#11 

Use the Analysis Proce
dure on R/W 270 and the 
sequence chart on R/W 
271 toisolate the problem. 

R/W990 

I:) J 0 
I~. ' ~j 

PAD GATE CHECK R/W 190 

PAD GATE CHECK R/W 190 

() () 0,' 0 ,f (,: o o o o 
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PAD GATE CHECK 

Error Description 

Pad Gate Check indicates that Pad Gate (Outbus Bit 2) 
and Write Gate (Outbus Bit 1) are both active when Set 
Read*Write is active. Pad Gate Check causes a 
Read/Write Check (see R/W 114). Pad Gate Check is 
indicated to the controller on Inbus Bit 5 during a Sense 
Status 0 Tag. 

Force Pad Gate Check 

Microdiagnostic routine AD, test 9 forces Pad Gate 
Check with a Set Diagnostic tag and an active MST 
Outbus Bit 4. 

Reset Pad Gate Check 

Pad Gate Check is reset by the following: 

Check Reset. 
Rd*Wr Reset. 
Pwr On CE Reset. 

Diagnostic References 

READ/WRITE MICRO DIAGNOSTICS 

The following microdiagnostic routines exercise the 
Read/Write circuits (see MICRO 10 for looping instruc
tions): 

Routine AS 
Routine AD 
Routine AF 
Routine B2 
Routine B8 
Routine BB 

(MICFL 130) 
(MICFL 240) 
(MICFL 320) 
(MICFL 380) 
(MICFL 630) 
(MICFL 740) 

SCOPING REFERENCES 

Use the following microdiagnostic tests along with the 
Sequence Descriptions and charts on the indicated pages 
to isolate the problem: 

3350 

Routine AS, test 3 
Routine AD, test 1 
Routine AD, test 8 
Routine AD, test 9 
Routine B8, test D 
Routine B8, test F 
Routine BB, test 1 

© Copyright IBM Corporation 1976 

(R/W 250) 
(R/W 260) 
(R/W 266) 
(R/W 270) 
(R/W 276) 
(R/W 280) 
(R/W 286) 
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PAD GATE CHECK R/W 194 

___ A1H2 (A1N2) ___________________ _ 

i KH140 (KN140) -------------, 

I 
I 
I 

, Diagnostic Set A FL 
MST Outbus Bit 4 

I 
, 

- ~ 
Selected 

I 4r-I-- S 

I OR OR 
I R FL 

I 
I r-
I A 

I I MST Outbus Bit 1 
N A Pad Data Gate 

FL S I 
I 

'---- ~ Pad Gate Error 
MST Outbus Bit 2 Check Reset OR I , 

I 
F 

Set Read *Write : , Rd*Wr Reset NPL Outbus Bit 5 
Selected I 

t Pwr On CE Reset r-- (Pad Gate Check) 
A 

Not Index Mark ~ R I 

I I-- S I 
Early Index OR Sense Status 0 I 
Pwr On CE Reset I • Selected I 
Read*Write Check Controlled . l..- I 

I R I 
I I L ______________________________________ ~ 

R/W 114 

, 
~ 

PAD GATE CHECK R/W 194 

( 
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HEAD SHORT CHECK 

R/W 100 

Use the following proce-
dures to determine if more 
than one physical head is 
failing: 
1. Examine all available 

sense information. 
See R/W 102 to ana-
lyze the Sense Bytes. 

A1G2(A1P2) 2. Run microdiagnostic 

A1H2(A1N2) routine B2 in default 
mode (see MICRO 

#3 60). Routine B2 per-
forms Read and Write 
operations on all 

Yes 
heads and stops on 
the first failure. Error 
Message Byte 4 may 
be displayed to deter-
mine the head number 

#4 (see the Error Code 
Check Dictionary in the MI-

1. Verify that the follow- CRO section). After 

ing cable connector an error stop, the 00 

pins are not bent or control option may be 

pushed in and that the used to continue the 

connectors are seated routine starting with 

properly: the next head.Rou-
tine B2 then runs until 

01 C(OI DJA 1 A2} the next failing head is 
01C(01D)A1A3 HDA encountered or until 
A1Y3(A1Y4) Cables normal completion of 
A1B2(A1U2) the test. Do not be 
See R/W 370 for concerned with the 
locations. Repair or error stop at this time. 
replace as required. The expected error 

2. Supply voltages as stop is Error Alert, but 
shown in Figure 1 . Data Checks may 
Exit to the indicated occur because a Read 
pa e if incorrect. operation is per-

#5 formed before a Write 
operation. 

#7 

No 

#6 

START 500 

3350 
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( (-

No 

#24 

r The7e i; n~ logi;e;;e-;ail 
I to the H DA that causes a I 
~~gl:.head~ailur-=- ____ J 

#25 

Yes 

Replace the HDA. See 
HDA 710 for procedure. 

Yes 

START 500 

( ( 

Use one or more of the 
following procedures to 
isolate the problem to the 
HDA, HDA cable, or 
drive logic: 

1. H DA Cable Swap 
procedure on HDA 
713. 

2. HDA Voltage Check 
procedure on R/W 
376. 

3. HDA Cable Check 
procedure on R/W 
372. 
Check for a short to 
ground on Write 
Select (Movable and 
Fixed) lines. 

4. Head Selection 
Scoping procedure 
on R/W342. 

No 

r--- --..., 
I Tr~uble is in the drive I 

logic. L _______ J 

( ( ( 

Loop each of the micro
diagnostic routines listed 
under Read/Write Micro
diagnostiCS on R/W 204 
to re-create the failure. 

R/W990 

No 

Yes 

( 

Use the description and 
diagram on R/W 204 to 
determine what causes a 
Head Short Check. 

/Failing ............ ", 

~
miCrOdiagnostic test 
listed under Seoping 

References on 
R/w 204"" 

Yes 

,., 

Select the appropriate 
Seoping Reference listed 
under Diagnostic 
References on R/W 204 
and use the Analysis 
Procedure on the 
indicated page to 
isolate the problem. 

Maintenance procedure 
complete. 

START 500 

Figure 1. Drive Voltage Chart 

Voltage· Test Point 

-4V A1C2 (A1T2) 806(-) to A1K2D08(+) 
+6 V A1F2 (A102) 811(+) to A1F2 (A1Q2) D08(-) 

* Use a digital voltmeter to check voltages. 

",'" 
.... ,. 

No 

No 

( ( 

HEAD SHORT CHECK 

The test number can be 
determined from the 
third hex digit of the 
Error Code. 

Use the description and 
diagram on R/W 204 and 
the MICFL pages for the 
failing test to isolate the 
procedure. 

R!W990 

R/W200 

Tolerance Maximum·· Page Entry AC Ripple 

-3.85to-4.50V 0.23 V pop PWR 255, A 
+ 5.76 to + 6.24 V 0.08 V pop PWR 260, A 

Use a scope to measure the ripple. See PWR 290 for the procedure. 

HEAD SHORT CHECK R/W200 



HEAD SHORT CHECK 

START 500 

3350 
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Yes 

1. 

MICRO 

Replace Cards 

A1G2(A1P2) 
A1H2(A1N2) 
A1J2(A1M2) 

No 

Verify that the follow
ing cable connector 
pins are not bent or 
pushed in and that the 
connectors are seated 
properly: 
01C(01D)A1A2 
01C(01D)A1A3 
A1Y3(A1Y4) 
A1B2(A1 U2) 

} 
HDA 
Cables 

See R/W 370 for 
locations. 

2. Supply voltages as 
shown in Figure 1. 
Exit to indicated 
Page if incorrect. 

#6 

Yes No 

o 

#7 

Re lace Cards 

A2P2 ~ 
A2Q2 Controller 
A2L2 

#8 

Use one or more of the fol
lowing procedures to isolate 
the problem to the HDA, 
HDA cable, or drive logic: 

1. HDA Cable Swap 
procedure on HDA 
713. 

2. HDA Voltage Check 
procedure on R/W 
376. 

3. HDA Cable Check 
procedure on R/W 
372. Suspect +Write 
Select Movable HDA 
line of causing the 
problem. 

#9 

START 500 

No 

fTr~bi; ;in th;drive --l 
,logic. I '----r------J 

START 500 

Yes 

Use the diagram and 
description on R/W 204 to 
determine what causes a 
Head Shon Check and 

Loop routine AD, test 9 
and bypass errors: 

1. Load routine AD 
2. Enter 10, 09, 01, 00 

#15 

Use the Analysis Proce
dure on R/W 270 and the 
sequence chart on R/W 
271 to isolate the problem. 

#16 

R/W990 

Figure 1. Drive Voltage Chart 

Voltage* Test Point 

-4V A 1 C2 (A 1T2) B06(-) to A 1 K2D08(+) 
+6V A1F2 (A1Q2) 811(+) to A1F2 (A1Q2) 008(-) 

* Use a digital voltmeter to check voltages. 

HEAD SHORT CHECK R/W10l 

A1H2(A1N2) 
A1G2(A1P2) 

#19 

No 

#20 Yes 

Maintenance procedure 
complete. 

#21 

START 500 

Tolerance Maximum** Page Entry AC Ripple 

-3.85 to -4.50 V 0.23 V POp PWR 255, A 
+ 5.76 to +6.24 V 0.08 V POp PWR 260, A 

Use a scope to measure the ripple. See PWR 290 for the procedure. 

( 

'". 

HEAD SHORT CHECK 

01 (".~ 
~ -\, "j ./ 

R/W10l 

r 

'-j! 
" 
~ 

.'. ( 

'(; / 



HEAD SHORT CHECK 

Error Description 

Head Short Check indicates that excessive current was 
detected on the Movable or Fixed Write Select line 
during a Write operation. The Write Select line is wired 
in parallel to all of the head center taps. If any head is 
shorted to ground, excessive current is drawn through the 
Write Select line during a Write operation (a head 
shorted to another head is indicated by a Multichip 
Check). 

Head Short Check activates R/W Check (see R/W 114). 
Head Short Check is sent to the controller on + NPL 
Inbus Bit 4 during a Sense Status 0 command. 

Force Head Short Check 

Microdiagnostic routine AD, test 9 forces Head Short 
Check by doing the following: 

• Diagnostic Set with Outbus Bit 6 active (sets 
Diagnostic Latch). 

• Diagnostic Set Read/Write with Outbus equal to 
'4F' (activates Write Gate Control). 

This causes excessive current to flow on the Write Select 
Movable HDA line. 

Reset Head Short Check 

Head Short Check is reset by the following: 

3350 

Check Reset. 
Rd*Wr Reset. 
Pwr On CE Reset. 

© Copyright IBM Corporation 1976 
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HEAD SHORT CHECK R/W 204 

Diagnostic References 

READ/WRITE MICRO DIAGNOSTICS 

The following microdiagnostic routines exercise the 
Read/Write circuits (see MICRO 10 for looping instruc
tions): 

Routine AS 
Routine AD 
Routine AF 
Routine B2 
Routine B8 
Routine BB 

(MICFL 130) 
(MICFL 240) 
(MICFL 320) 
(MICFL 380) 
(MICFL 630) 
(MICFL 740) 

SCOPING REFERENCES 

Use the following micro diagnostic tests along with the 
Sequence Descriptions and charts on the indicated pages 
to isolate the problem: 

Routine AS, test 3 (R/W 250) 
Routine AD, test 1 (R/W 260) 
Routine AD, test 8 (R/W 266) 
Routine AD, test 9 (R/W 270) 
Routine B8, test D (R/W 276) 
Routine B8, test F (R/W 280) 
Routine BB, test 1 (R/W 286) 

A1G2 (A1P2) 
r---"KG200 (KP200) -------------, 

I' Current Write Select Movable HDA I 
r--- M . I 

I Onltor » I" 
r-~-·--"""- "0lIl 

, r--- ~ I 
Movable Head Sel~ct A Diag Latch Load I 

5 Write Gate Sel or P ..... ad----... ~ f---=-----1 Il' 
: Write Gate Contro,l -= 1 
, 6 V Source I ;. I , 'L~ ~ , A r- Current Write Select Fixed HDA 1 

I Monitor - r--.J 
I _OR I 

L Fixed Head Select I 
' I -L __ ~~_~_~~~~_~_~=~ ______ ~ _A1H2 (A1N2) r KH140 (KN140)"---------.., 

Head Short , 1 
'---------+_'--1 A F L 1 

, Set Rd*Wr Or Pad Ctrl ; Head Short Latch I 
", ! -OR S, ! 

G 

, Check Reset A1H2 (A1N2) 
: Rd*Wr Reset I KH200 (KN200) NPL Inbus Bit 4 

R/W 114 

'~;....:.;..~-----_i,---1 ""'-A C k) 
I Pwr On CE Reset (Head Short hec 

I R r--------,-------~J 

i ; 
I Sense Status 0 1 
: Selected I , 

~. ________________ J 

HEAD SHORT CHECK R/W 204 



WRITE P!U)DING FAILURE 

3350 

© Copyright IBM Corporation 1976 

("-,,\ (~ ('''' ~ I \ 

J "-J V v....Y 
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" 

1 441300 1 441:303 ',I 
31 Mar 76 30 ,Jut 76 . 
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MICRO 

Pad In Progress 
active in error 

A1H2(A1N2) 
A1J4(A1 M4) 

#2 

#3 Yes 

START 500 

~'~, r"""" ",y \~ 

No 

0 

MICRO 

~ 

#6 Yes 

Replace Cards 

A1H2(A1N2) 
A1J4(A1M4) 

#7 

Use the diagram and 
description on R/W 212 to 
determine what causes 
Pad In Progress and how it 

, is forced and reset. 

#8 
MICR080 

Loop routine BB, test 1 
and bypass errors: 

1 . Load routine BB 
2. Enter 10, 01, 01, 00 

#9 

Use the Analysis Proce
dure on R/W 286 and the 
sequence chart on R/W 
287 to isolate the problem. 

#10 

Yes 

R/W990 

(~ 0 0 ;r~, 
" -j,;' \ .... JJ " 

No 

[~ 
\'-.Y 

WRITE PADDING FAILURE R/W 210 

Re lace Cards 

A2Q2 } 
A2L2 Controller 
A2F2 
A2P2 

#12 

WRITE PADDING FAILURE R/W210 

0 () 0 I'~ 0 0 n 0 0 0 0 () 0 I~' '""\ 0 J V ',Y j " 7 
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PAD IN PROGRESS FAILURE 

Pad Operation Description 

The Pad operation pads the track with clock bits from the 
end of the last Data field to Index. The pad operation is 
performed by the drive, independent of the controller, 
after a Write G3 operation (Write Data field). The 
controller activates Outbus Bit 2, then de-activates 
Outbus Bit 1 (Write Gate). This activates Pad Data Gate 
in the drive and the Pad operation is started. Pad In 
Progress is indicated to the storage control by Outbus Bit 
5 while Set Read/Write is active. After the Pad 
operation is started, the storage control can reset 
Read/Write and disconnect from the controller without 
affecting padding. When Set Read/Write is not active, 
Pad In Progress is indicated to the storage control on 
Inbus Bit 0 during a Sense Status 1 tag. 

Force Pad In Progress 

Microdiagnostic routine BB, test 1 forces Pad In Progress 
by performing a I-byte Write G3 operation, then 
checking for Pad In Progress (Inbus Bit 5) while Set 
Read/Write is still active. 

Reset Pad In Progress 

Pad In Progress is reset by the following: 

Early Index. 
Pwr On CE Reset. 
Read/Write Check. 
Index Mark. 

Diagnostic References 

READ/WRITE MICRODIAGNOSTICS 

The following microdiagnostic routines exercise the 
Read/Write circuits (see MICRO 10 for looping instruc~ 
tions): 

Routine AS 
Routine AD 
Routine AF 
Routine B2 
Routine B8 
Routine BB 

(MICFL 130) 
(MICFL 240) 
(MICFL 320) 
(MICFL 380) 
(MICFL 630) 
(MICFL 740) 

SCOPING REFERENCES 

Use the following microdiagnostic tests along with the 
Sequence Descriptions and charts on the indicated pages 
to isolate the problem: 
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Routine AS, test 3 
Routine AD, test 1 
Routine AD, test 8 ,. 
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(R/W 250) 
(R/W 260) 
(R/W 266) 

( 
--

( ( 

Routine AD, test 9 
Routirie B8, test D 
Routine B8, test F 
Routine BB, test 1 

(R/W 270) 
(R/W 276) 
(R/W 280) 
(R/W 286) 

C (- ( (-:0\ 

A1H2 (A1N2) 

(-' (~- (-
.: • ...i. ' 

('~"' 
"",:,0' 

(-

r----------KHxxx (KNXXX)-----------------------, 
( MST Outbus Bit 1 I N A FL , 

~ MST Outbus Bit 2 
I Set Read*Write I 
: Selected I 
: Not Index Mark i 
I . 

S I OR l Early Index I 
! Pwr On CE Reset : Pad Data Gate r--
: Read*Write Check Controlled A 

, Set Read*Write 
'{ Index Mark ! R NPL Inbus Bit 5 

Not I ndex Mark 
I ; I Selected 

(Pad In Progress) ( 
I , 

I ---
I NPL Inbus Bit 0 

I -A (Pad In Progress) r 

I , Sense Status 1 I 

I I Pad Data Gate 

I 
'-- Pad Data Gate I I 

I ,-L _______ ~ ___ ~~ ________________________ ~ 

I 

(-- (- ( (--- e- e' c C -- -- ---
:-

""",i_ .... \. 

PAD IN PROGRESS FAILURE R/W 212 

A R/W 216 

PAD IN PROGRESS FAILURE R/W 212 



WRITE PADDING FAILURE 

MICRO 

Missing Pad Complete. 

A1J4(A1M4) 
A1E2(A1R2) 
A1H2(A1N2) 
A1G2(A1P2) 

#2 

#10 

R/W990 

3350 

Use the diagram and 
description on R/W 216 to 
determine how Pad Com
plete and Pad Complete 
Attention are set and reset. 

loop routine aa, test 1 
and bypass errors: 

1. load routine aa 
2. Enterl0,Ol,Ol,OO 

#9 

Use the analysis procedure 
on R/W 286 and the 
sequence chart on R/W 
287 to isolate the problem. 
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Yes 

MICRO 

#3 

Replace Cards 

A1H2(A1N2) 
A1K2(A1l2) 
A1 E2(Al R2) 

#4 

No 

#7 Yes 

Maintenance procedure 
complete. 

#1,2 

START 500 

When replacing 
A 1 K2(A ll2), check the 
addressing jumpers. See 
INST6. 

#13 

(~ ('" 
'~ \..j 

#6 

r~ ;"'--'" 
! 

''-../ 0 
('~ 

""---'" 
.tf~ 
'v..:J! 00 o 

WRITE PADDING FAILURE R/W214 

WRITE PADDING FAILURE R/W214 
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PAD COMPLETE FAILURE 

Pad Operation Description 

The Pad operation pads the track with clock bits from the 
end of the last Data field to Index. The operation is 
performed by the drive, independent of the controller, 
after a Write G3 operation (Write Data field). The 
controller activates Outbus Bit 2, then de·activates 
Outbus Bit 1 (Write Gate). This activates Pad Data Gate 
in the drive and the Pad operation is started. The storage 
control is now free to disconnect from the drive. When 
the drive senses Early Index, the Pad operation is reset 
and the Pad Attention latch is set. This activates an 
Attention to the storage control. The storage control 
reselects the drive to determine the type of Attention. 
The Pad Complete Attention is indicated to the Storage 
Control on NPL Inbus Bit 7 during a Sense Drive Status 
Tag. 

Force Pad Complete 

Microdiagnostic routine BB, test 1 forces Pad Complete by 
performing a I-byte Write G3 operation and then waiting 
until Index is passed before checking for Pad Complete. 
Test 1 then deselects the drive and checks for Attention 
to be active. 

Reset Pad Complete 

Pad Complete is reset by the following: 

Attention Reset. 
Pwr On CE Reset. 
Read/Write Check. 

Diagnostic References 

READ/WRITE MICRO DIAGNOSTICS 

The following microdiagnostic routines exercise the 
Read/Write circuits (see MICRO 10 for looping instruc
tions): 

3350 

Routine AS 
Routine AD 
Routine AF 
Routine B2 
Routine B8 
Routine BB 

(MICFL 130) 
(MICFL 240) 
(MICFL 320) 
(MICFL 380) 
(MICFL 630) 
(MICFL 740) 
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(: 

SCOPING REFERENCES 

Use the following microdiagnostic tests along with the 
Sequence Descriptions and charts on the indicated pages 
to isolate the problem: 

Routine AS, test 3 
Routine AD, test 1 
Routine AD, test 8 
Routine AD, test 9 
Routine B8, test D 
Routine B8, test F 
Routine BB, test 1 

(R/W 250) 
(R/W 260) 
(R/W 266) 
(R/W 270) 
(R/W 276) 
(R/W 280) 
(R/W 286) 

c ( 

R/W 212 

(: 

A 

~ .. 

) 

, 
I 

L. , 

S 

------- _._-----

(" (~: ("- ( ('. (c." (-- (" '-, 

' .. ' 

(-" (_. C C c-' - . , 

-' 
~"," ,,:'> ... ,." 

Pad Data Gate 

Early Index 

Attn Reset 

Rd*Wr Check 

Pwr On CE Reset 

Selected 

PAD COMPLETE FAILURE R/W 216 

A1H2 (A1N2) 
r---'KH200 (KN200) --1 
I 
I 
I 

I 
I 
I 
; 

I 
I 

, 
, 
I 

A FL 

r-- S 
OR 

R 

Gate Machine Status 

Selected 

I 
I 
I 
I 
! Pad Cplt Attn I 

i 
, 

I A1E2 (A1R2) r KE160 (KR160)----

I -. A 

i 
I 

-. 
I 
I 
I 
I 

I Access*Check Statu s Bit 7 

I - I I ________ ._J 
I 

I I NPL Inbus Bit 7 
A (Pad Complete) 
r---------~r-----~--~ 

!.-_________ ..J 

PAD COMPLETE FAILURE R/W 216 
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SEQUENCE DESCRIPTION - ROUTINE AS, TEST 3 

INTRODucnON 

Use Figure 1 (Sequence Chart Description) on this page, 
the Sequence Chart on R/W 251, and the machine ALDs 
to isolate the problem. 

ANALYSIS PROCEDURE 

1. Read the Microdiagnostic Test Description. 

2. Loop the microdiagnostic test (see Looping 
Instructions) . 

3. Review the Sequence Number Description column 
in Figure 1. 

4. Relate the Sequence Numbers and Chart Line 
Numbers in Figure 1 to the Sequence Numbers and 
Chart Line Numbers in the Sequence Chart on 
R/W 251. The Sequence Number refers to the 
series of events as they occur in the micro diagnostic 
test. The Chart Line Numbers relate the lines on 
the Sequence Chart on R/W 251 to the events 
taking place in the microdiagnostic test. 

5. The Sequence Chart on R/W 251 shows the, active 
and inactive level for the lines used in the test. 
Select a sync point as noted in the Sequence 
Number Description column in Figure 1 and scope 

3350 

the drives using delayed sweep. The position of the 
signal scoped can be related to the Tag Gate pulses 
(Chart Line Number 2). 

I 441300 l 441303 
31 Mar 7" 30 Jul 76 
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MICRODIAGNOSTIC 

Test Description 

Routine AS, test 3 forces a Multichip Check with the 
aid of a special diagnostic command (Tag 'SA' Bus 
'02'). The test also verifies that a Read/Write Check 
is generated by the Multichip Check. 

Looping Instructions 

To loop the test and bypass errors: 

1. Load routine AS. 

2. Enter 10,03,01,00. 

(--"" 0 0 (~ r~ 0 
'~' "'-,J V ~J \."J J 

.. 

\ 

rt""",, rf'--"', 
I V ",,--j 

SEQUENCE DESCRIPTION--ROUTINE AS, TEST 3 

Figure 1. Sequence Chart Description 

Test 
Function 

Force 

Multi

chip 

Check 

Sequence 
Number 

D 

Sequence Number Description 

Select CE Drive 

Verify that Multichip Check is active (NPL Inbus Bit 0) 

Sense Read/Write 

Verify that Multichip Check is inactive (NPL Inbus Bit 0) 

Verify that Read/Write Check is inactive (NPL Inbus Bit 3) 

ChlH"t 

~ine Error 
Number Code 

9 

13 

9 

13 

10 

4 

4 

9 

13 

A537 

A538 

A530 

A531 

A532 

A533 

A534 

SEQUENCE DESCRIPTION-ROUTINE AS, TEST 3 

R/W250 

MICFL 

130 

R/W250 
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SEQUENCE CHART - ROUTINE AS, TEST 3 

~-
-Chart Seqt'ence Numbers 

Line Line Name ALD Test Point 
No. D D BOODOO imiDiflDlmm 

. ,"'-" ,~ .. ' .... ,~ " ..... ' ." .", ..•• ""' .. ~ .• 1;'"::, • """ , •. ~." .'4"' ":P"-"l'-.-~~ -.~. .-' ."-'-~ .~.- • ___ .• ~ __ . .., ... _ .. ---.'-. 
1 +Select A(B) KK140 (KL 140) A1K2 (A1L2) G12 

2 +NPL Tag Gate KK100 (KL 100) A1K2 (A1L2) P09 .. -• -• -• - --• ... • - .. 

3 -Drive Sync Tag TP KK170 (KL170) A1 K2 (Al L2) Pl0 - .. - .. .. 

4 +Set Read*Write KK170 (KL170) A1K2 (A1L2) U13 - .. _ .. - ... ".0-

5 -Check Reset KK170 (KL 170) A1K2 (A1L2) Ml0 - ... _ .. ~ .... 

6 +Diag Set KG150 (KP150) A1G2 (A1P2) B03 
... - . - .. - •• - .0 • . . .. . - - •.... ..... _------ . ~ 

7 -Read*Write Reset KK170 (KL170) A1K2 (A1L2) P12 
-- .. ',,_ .. --_.- -" ."'.'. - ._. _A' _ .. _._._------_.- - .... .. ... ,._---• .. -- ----- .. -.-.-----~- -_._--_._+ 

8 +Set HAR KK120 (KL 120) A1K2 (A1L2) G13 
--" 

····r~~· ~:-f-· 
... .. -. ---.---- .. _---- -------

9 -Sense Read*Write KH100 (KN100) A 1 H2 (A 1 N2) M03 
-- .- .. 

.--~ .. --- _ ... _----- -._--." - -----

10 -Read*Write Check TP KH100 (KN100) A1H2 (A1N2) Jl0 
_._ ... _, ---.---- .. _ .. __ . __ .... - .. _._-_.- . ---. ------ f--.-----

11 -Chip Sel 0 HDA KG170 (KP170) A1G2 (A1P2) Jl1 
.. - . __ ._----.-... --.- .... ----~- ._- --

12 -Chip Sel 1 HDA KG170 (KP170) A1G2 (A1P2) P02 
II -13 +NPL Inbus Bit 0 KH200 (KN200) A1H2 (A1N2) B05 .. 

14 -Multichip Selected KH120 (KN120) A1H2 (A1N2) J09 
I. 

15 -Attention Reset KK170 (KL170) A1K2 (A1L2) J02 .. .. 
16 +Sense Interface KK120 (KL 120) A 1 K2 (A 1 L2) J09 .. 
17 

18 

19 

20 

21 

22 

23 

3350 
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SEQUENCE DESCRIPTION - ROUTINE AD, TEST 1 

INTRODUCTION 

Use Figure 1 (Sequence Chart Description) on this page, 
the Sequence Chart on R/W 261, and the machine ALDs 
to isolate the problem. 

ANALYSIS PROCEDURE 

1. Read the Microdiagnostic Test Description. 

2. Loop the microdiagnostic test (see Looping 
Instructions) . 

3. Review the Sequence Number Description column 
in Figure 1 for the function selected. 

4. Relate the Sequence Numbers and Chart Line 
Numbers in Figure 1 to the Sequence Numbers and 
Chart Line Numbers in the Sequence Chart on 
R/W 261. The Sequence Number refers to the 
series of events as they occur in the microdiagnostic 
test. The Chart Line Numbers relate the lines on 
the Sequence Chart on R/W 261 to the events 
taking place in the microdiagnostic test. 

S. The Sequence Chart on R/W 261 shows the active 
and inactive level for the lines used in the test. 
Select a sync point as noted in the Sequence 
Number Description column in Figure 1 and scope 

3350 

the drives using delayed sweep. The position of the 
signal scoped can be related to the Tag Gate pulses 
(Chart Line Number 2). 
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Test Description 

Routine AD, test I checks drive status to verify that '\ 
Write Sense is not active prior to the initiation of any 
Write operation. 

The test checks that the Diagnostic Inhibit Write Gate 
mode is operationa1. This is done by orienting on Index, 
initiating a Write G1 operation, re-orienting on Index, 
and waiting for approximately 10 microseconds to get 
past Index. Drive status is then sensed for an active I 
Write Sense (NPL Inbus Bit 1). ' 

The above sequence is repeated with Diagnostic Inhibit 
Write Gate mode active, then checking for an inactive I 
Write Sense (NPL Inbus Bit 1). This ensures that the 
Diagnostic Inhibit Write Gate mode circuit is operational. 

• 
The test then verifies that Gap Counter error is 
inactive. 

The test then attempts to force a Gap Counter error by 
setting Diagnostic Inhibit Write Gate mode and 
Diagnostic Invert Bus Out Parity mode, then initiating a 
Write G 1 operation. The microdiagnostic expects Gap 
Counter error, Write Data Check, and Controller error. 
This activity also forces Phase error. The microdiagnostic 
verifies that Phase error is active. The test then issues a 
Controller Reset and ensures that Gap Counter error and 
Phase error are both reset. 

Looping Instructions 

To loop the test and bypass errors: 

1. Load routine AD. 

2. Enter 10, 01, 01, 00. 

~ r', 
I : .~ '--Y 

(,'--'" 

"- ,f 

I I 

SEQUENCE DESCRIPTION -ROUTINE AD, TEST I R/W 260 

Figure 1. Sequence Chart Description 

Test Sequence 
Function Number 

D 
fJ 
11 

II 

Check -I Diagnostic 

Inhibit fJ 
Mode 

II 

II 

r~ ,4~'~ 'l ,,)I I, / ',"-7 

Chart 
line Error 

Sequence Number Description Number Code MICFL 

Select CE Drive (Use as a sync) 1 

Verify that there is no outstanding Attention (NPL Inbus Bit 5) AD12 

Check Reset 4 

Sense Ii ,.",f" ... ", 5 

Set Read/Write 3 

Verify that I Write Sense is inactive (NPL Inbus Bit 1) 7 AD13 

Verify that I Write Sense is active (NPL Inbus Bit 1) 7 AD15 

Check Reset 4 

Set Rt:du/hrite 3 

Check Reset 4 240 

Verify that I Write Sense is inactive (NPL I nbus Bit 1) 7 AD16 

Set Read/Write 3 

Verify the following: 

No Gap Counter Error AD19 

Gap Counter Error AD18 

Write Data Check AD1A 

Phase Error AD1D 
Controller Error AD1B 
No Gap Counter Error AD1C 
No Phase Error AD1E 

Check Reset 4 

SEQUENCE DESCRIPTION-ROUTINE AD, TEST 1 R/W 260 
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SEQUENCE CHART - ROUTINE AD, TEST 1 

Chart 
Line Line Name ALD Test Point 
No. 

1 +Select A(B) KK140 (KL 140) A 1 K2 (A 1 L2) G 12 

2 +NPL Tag Gate KK100 (KL 100) A1K2 (A1L2) P09 

3 +Set Read*Write KK170 (KL170) A1K2 (A1L2) U13 

4 -Check Reset KK170 (KL170) A 1 K2 (A 1 L2) M 1 0 

5 +Sense Interface KK120 (KL 120) A1K2 (A1L2) J09 

6 --Read*Write Check TP KH100 (KN100) A1H2 (A1N2) J10 

7 +NPL Inbus Bit 1 KH200 (KN200) A1H2 (A1N2) D05 

8 -Write Gate Ctrl KH160 (KN160) A1H2 (A1N2) G12 

9 -SeIIW KJ100 (KM100) A1J2 (A1M2) B02 

10 +Delta I W Check KH170 (KN170) A1H2 (A1N2) P10 

11 +Write Sel Movable HDA KG200 (KP200) A1G2 (A1P2) S08 

12 -Read Only KH130 (KN130) A1H2 (A1N2) G10 

13 +Pad Gate KH130 (KN130) A1H2 (A1N2) S07 

14 -Read Transmit KH170 (KN170) A1H2 (A1N2) U04 

15 

16 

17 

18 

19 

20 

21 

22 

23 

3350 
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SEQUENCE DESCRIPTION - ROUTINE AD, TEST 8 

INTRODUCfION 

Use Figure 1 (Sequence Chart Description) on this page, 
the Sequence Chart on. R/W 267, and the machine ALDs 
to isolate the problem. 

ANALYSIS PROCEDURE 

1. Read the Microdiagnostic Test Description. 

2. Loop the microdiagnostic test (see Looping 
Instructions) . 

3. Select the function to be scoped from the Test Function 
"ntumn in Figure 1. 

4. Review the Sequence Number Description column 
in Figure 1 for the function selected. 

5. Relate the Sequence Numbers and Chart Line 
Numbers in Figure 1 to the Sequence Numbers and 
Chart Line Numbers in the Sequence Chart on 
R/W 267. The Sequence Number refers to t~e 
series of events as they occur in the microdiagnostic 
test. The Chart Line Numbers relate the lines on 
the Sequence Chart on R/W 267 to the events 
taking place in the microdiagnostic test. 

6. The Sequence Chart on R/W 267 shows the active 
and inactive level for the lines used in the test. 
Select a sync point as noted in the Sequence 
Number Description column in Figure 1 and scope the 
drives using delayed sweep. The position of the signal 
scoped can be related to the Tag Gate pulses (Chart 
line Number 2). 

3350 
ECOl61 l35I65I 
Seq. 2 of 2 Part No. 
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Test Description 

Routine AD, test 8 selects the CE drive, then checks for 
outstanding Spindle Attention. A Check Reset is issued and 
a check is made to make sure that Read/Write Check is 
inactive. 

The test then forces a Control Check by activating Read 
Gate and Write Gate to the drive at the same time. 

The test then forces a Write Overrun Check by orienting 
near the end of the active track, activating Write Gate to 
the drive, and holding it active beyond Index. 

The test forces a Transition Check by activating Write 
Gate to the drive without Bus Out bit 4 being active. 

The test forces Write Current During Read Check (Read 
Unsafe) by setting Multichip Select latch on, and activating 
Read Gate in the drive. 

The test makes sure that each of the above error conditions 
forces a Read/Write Check. After each error is forced, the 
test issues a Check Reset then verifies that the error is reset. 

Looping Instructions 

To loop the test and bypass errors: 

1. Load routine AD. 

2. Enter 10,08,01,00. 

t'~ ~'"-,.,., 
, 

, _ .. _7 v..,y 
... ~~} 

SL()liENCE DESCRIPTION - ROUTINE AD, TEST 8 R/W266 

Figure 1. Sequence Otart Description 

Test Sequence Chart Error Sequence Number Description Line MICFL 
Function Number Number Code 

Reset 0 Select CE Drive (Use as a sync) 1 

Read/Write Verify that there is no outstanding Attention (NPL Inbus Bit 5) 11 AD81 240 
Checks fI Check Reset 5 

Verify that Read/Write Check is inactive 10 AD82 

II Set Read/Write 4 

II Drive Sync Tag (Use as a sync) 3 

II Activate Read Gate and 21 
Write Gate Simultaneously 14 

Force 
Sense Read/Write 9 Control II Check Verify that Control Check is active (NPL Inbus Bit 5) 11 AD84 240 
Verify that Read/Write Check is active 10 AD8C 

II Check Reset 5 

II Sense Read/Write 9 
Verify that Control Check is inactive (NPL Inbus Bit 5) 11 AD85 

II Set Read/Write 4 

1m CE Sync Point (DidYflu~lI\; Reset ReadiWrite) (Use as a sync) 7 

Force m Activate Write Gate 14 

Write Sense Read/Write 9 
Overrun IS Verify that Write Overrun is active (NPL Inbus Bit 2) 15 AD86 240 
Check 

III 
Verify that ReadiWrite Check is active 10 AD8D 

Check Reset 5 

III Read/Write 9 
Verify that Write Overrun is inactive (NPL Inbus Bit 2) 15 AD87 

Set HAR 8 -
ACllvine Write Gate 14 

Sense Read/Write 9 
Force m Verify that Transition Check is active (NPL Inbus Bit 2) 18 AD88 
Transition Verify that Read/Write Check is active 10 AD8E 240 
Check 1m Check Reset 5 

1m Sense Read/Write 9 
Verify that Transition Check is inactive (NPL Inbus Bit 6) 18 AD89 

flO Set Head = 1 8 

~ 
. A\Llt:f1 u0n Reset 

DICI!!IIU"U~ Set Multihead (Use a sync) 6 
Force 

A .. LlvaLC Read Gate 21 Write 
Current Sense Read/Write 9 
During SJ Verify that Read Unsafe is active (NPL Inbus Bit 7) 20 AD8A 240 
Read VeritY that Read/Write Check is active 10 AD8F 
Check m Check Reset 5 

fE Sense Read/Write 9 
Verify that Read Unsafe is inactive (NPL Inbus Bit 1.,.,. 20 AD8B 

SEQUENCE DESCRIPTION - ROUTINE AD, TEST 8 • R/W266 
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SEQUENCE CHART - ROUTINE AD, TEST 8 

Chart l Sequence Numbers 
Line Line Name ALD Test Point 
No. Q .. ~fJ. __ g_-'."_~._. Q,,,g ... Q,,.,,_., D.,-.,P'~-_~~,.PI_.~_ .. iP~gJ iII Em 

1 +Selection A(B) KK140 (KL 140) A1K2 (A1L2) G12 

2 +NPL Tag Gate KK100 (KL 100) A1K2 (A1L2) P09 .. - • -• -- - -.- -----.-3 -Drive Sync Tag TP KK170 (KL170) A1K2 (A1L2) P10 , 

'" • - ~ ~ .. _. . "'"0' 
-.. _ ........ _. -- -.- .. -... - •.. - •• ~_ ... _.~ ____ d 

4 +Set Read*Write KK170 (KL 170) A1K2 (A1L2) U13 - -- -- .- .. - - - -- ." .. ------ .. - .- ----_._---
5 -Check Reset KK170 (KL 170) A 1 K2 (A 1 L2) M 1 0 - .. . - . --- --- -- ... ~--". . _ .. -- h •••• • •• M .. ,- ... --_.- ,,-------------- --------
6 +Diag Set KK120 (KL120) A1K2 (A1L2) G07 ! 

... _ .. .... -_ . .. " .- .-. . ..• "._. --"-'-"-'~ ... ---... -. - ... - .----------. "' --, - --.--~ -.-.- --.---. 

7 -Read*Write Reset KK170 (KL 170) A 1 K2 (A 1 L2) P12 
• - ••• _.~ __ n', 

.~- . - ... ~ ~ ---. y.- -_._ .•. _ •.•.• _ •. _-- -------_._- ---_.---- '-------- -_' __ '-'---- r-
8 +Set HAR KK120 (KL120) A1K2 (A1L2) G13 

......... - ....... --- .... __ ...... --.-. ----------- --------- ---- ---------- ----------- r- -9 -Sense Read*Write KH100 (KN100) A1H2 (A1N2) M03 .. ----•.... -.- .--- .... _ ....... _ ... ------ ------ ----- ------ ------- -~.- .. ---

10 -Read*Write Check TP KH100 (KN100) A1H2 (A1N2) J10 . 
-----,----- f-------- -- r---- --- ._-_. . 

11 +NPL Inbus Bit 5 KH200 (KN200) A 1 H2 (A 1 N2) D02 \ 

-_ .. -- -- - -----_. -----
12 -MST Outbus Bit 1 KH140 (KN140) A1H2 (A1N2) M09 - • -
13 -MST Outbus Bit 3 KH160 (KN160) A1H2 (A1N2) U09 .. • - -14 -Write Gate Control KH160 (KN160) A1H2 (A1N2) G12 

,See Note. 
I --15 KH200 (KN200) A1H2 (A1N2) B09 +NPL Inbus Bit 2 .. 

16 -Chip Select 7 HDA KG170 (KP170) A1G2 (A1P2) M05 

17 -Head Select 2 KG170 (KP170) A1G2 (A1P2) D07 

18 +NPL Inbus Bit 6 KH200 (KN200) A1H2(A1N2)B02 
t • 

19 -MARS Unsafe KG210 (KP210) A1G2 (A1P2) G05 

20 +NPL Inbus Bit 7 KH200 (KN200) A1H2 (A1N2) D06 

21 -Read Transmit KJ100 (KM100) A 1J2 (A 1 M2) B09 -22 Write Current HDA KJ100 (KM100) A1J2 (A1M2) J06 

23 ,.-·MST Outbus Bit 6 KG170 (KP170) A1G2 (A1P2) D13 --
3350 I 441300 I 441303 
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SEQUENCE DESCRIPTION - ROUTINE AD, TEST 9 

INTRODUCfION 

Use Figure 1 (Sequence Chart Description) on this page, 
the Sequence Chart on R/W 271, and the machine ALDs 
to isolate the problem. 

ANALYSIS PROCEDURE 

1. Read the Microdiagnostic Test Description. 

2. Loop the microdiagnostic test (see Looping 
Instructions) . 

3. Select the function to be scoped from the Test Function 
column in Figure 1. 

4. Review the Sequence Number Description column 
in Figure 1 for the function selected. 

5. Relate the Sequence Numbers and Chart Line 
Numbers in Figure 1 to the Sequence Numbers and 
Chart Line Numbers in the Sequence Chart on 
R/W 271. The Sequence Number refers to the 
series of events as they occur in the microdiagnostic 
test. The Chart Line Numbers relate the lines on 
the Sequence Chart oli R/W 271 to the events 
taking place in the microdiagnostic test. 

6. The Sequence Chart on R/W 271 shows the active 
and inactive level for the lines used in the test. 
Select a sync point as noted in the Sequence' 
Number Description column in Figure 1 and scope the 
drives using delayed sweep. The position of the signal 
scoped can be related to the Tag Gate pulses (Chart 
Line Number 2). 

,c'~ (" r' (~ 1""" .J ",-,j ~,/ 
r-',\ 

",-,/ 

MICRODIAGNOSTIC 

Test Description 

Routine AD, test 9 verifies proper operation of the Head 
Short Check, Pad Gate Check, and Delta I Write Check 
circuits. 

The test first verifies that the 11 error bits and Read/Write 
Check are inactive. The test then forces a Pad Gate Check, 
Head Short Check, and Delta I Write Check using the 
Drive Diagnostic command. Read/Write Check is forced as 
a result of the above errors. The test then issues a Check 
Reset and expects all the error bits to be reset, including 
the Read/Write Check. 

Looping Instructions 

To loop the test and bypass errors: 

1. Load routine AD. 

2. Enter 10,09,01,00. 

)f.~ 

(,,-....: r-""', '"", (C""'-, r-' 
\..- ,/ \...;J \ 

~~/ ~--~ 

SEQUENCE DESCRIPTION - ROUTINE AD, TEST 9 R/W 270 

Figure 1. Sequence Chart Description 

Test 
," Chart Sequence Sequence Number ~~ne 

Error MICFL Function Number .. nth". 
Code 

D 
Select CE Drive (Use as a sync) 1 . ~:~i~~ that there is no outstanding Attention (NPL Inbus Bit 5) , 21 AD91 

that there is no Drive Check (NPL Inbus Bit 2) 18 AD90 

fJ Sense Interface 23 

Reset 1.1 Check Reset 5 
Read/Write II Set HAR Head 1 6 240 Check Sense Status 0 12 

II Verify that Pad Check is inactive (NPL Inbus Bit 5) 21 AD92 
Verify that Head Short Check is inactive (NPL Inbus Bit 4) 20 AD99 

m Sense Read/Write 7 
Verify that Delta I Write Check is inactive (NPL Inbus Bit 4) 20 AD9C 
Verify that Read/Write Check is inactive 4 AD93 

II Set Read/Write 3 

m CE Drive Sync (Use as a sync) 8 

iii Set Drive Diag. Mode For~ 11 

1m Raise Write Gate to Drive 10 
Force m Sense Status 0 12 
Head 
Short m Reset Potential I ntf Check 11 240 

~:~l~ that ~::~/~rt Check isactive (NPL Inbus Bit 4) 20 AD98 
Check V that ite Check is active 4 AD95 

III Select CE Drive 1 
(II Check Reset 5 

1m Sense Status 0 12 
Verify that Head Short Check is inactive (NPL Inbus Bit 4) 20 AD9A 

Set Read/Write 3 

Set Drive Diagnostic Mode Force Pad Gate Check 11 

Force 
Activate Write Gate to drive 10 

Pad 1m 
Sense Status 0 12 

Gate Verify that Pad Gate Check is active (NPL Inbus Bit 5) 21 AD 94 240 
Check 

Verify that Read/Write Check is active 4 AD95 

fE Select Service Drive 1 

fJI Check Reset 5 

fa Sel Status 0 12 
Verify that'Pad Gate Check is inactive (NPL Inbus Bit 5) 21 AD96 

t:I Set HAR Head 0 ,6 
Set Read/Write 3 

PI Sense Read/Write Status 7 
Verify that Delta I Write Check is inactive (NPL Inbus Bit 4) 20 AD9B 

~ 
Sense Status 1 (Use as a sync) 14 

Force Set HAR H~aci 1 6 
Delta I Set Drive Dii:lYllu~lI\; Mode Force Delta ~eck 11 
Write 240 
Check Set Read/Write 3 

IE 
Sense Read/Write Status 7 
~:~i~~ that ~:~~~~~~tc~~:~~ is a~tive (NPL Inbus Bit 4) 20 AD9D 

that ,IS active 4 AD95 , 

BD Check Reset 5 

II 
Sense Read/Write Status 7 
Verify that Delta I Write Check is inactive (NPL Inbus Bit 4) 20 AD9E 
Verify that Read/Write Check is inactive 4 AD97 

, 

SEQUENCE DESCRIPTION - ROUTINE AD, TEST 9 R/W 270 
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SEQUENCE CHART - ROUTINE AD, TEST 9 

Chart 
Line Line Name AlD Test Point 
No. 1234567 

+Select A(B) KK140 (Kl140) A 1 K2 (A ll2) G 12 

2 +NPl Tag Gate KK100 (Kl100) A1K2 (A1L2) P09 
~-+-----------+-------+-------+--,.......-....---....... - ..... 

3 +Set Read*Write KH140 (KN140) A1H2 (A1N2) S13 

4 -Read*Write Check TP KH100 (KN100) A1H2 (A1N2) Jl0 

5 -Check Reset KK170 (KL 170) A1K2 (A1L2) M10 • 
6 +Set HAR KK120 (KL 120) A 1 K2 (A 1 L2) G 13 ..... 
7 -Sense Read*Write KH100 (KN100) A1H2 (A1N2) M03 

8 -Drive Sync Tag TP KK170 (KL 170) A1K2 (A1L2) Pl0 

9 -Head Short KG200 (KP200) A1G2 (A1P2) M12 

10 -Write Gate Control KH160 (KN160) A1H2 (A1N2) G12 

11 +Diag Set KK120 (KL120) A1K2 (A1L2) G07 

12 -Sense Status 0 KK170 (KL170) A1K2(A1L2)U10 

13 +Delta I Wr Check TP KH170 (KN170) A1H2 (A1N2) P10 

14 -Sense Status 1 KK170 (KL 170) A 1 K2 (Al L2) U05 

15 MST Outbus Bit 4 KK110 (KL 110) A1K2 (A1L2) P11 

16 MST Outbus Bit 2 KH170 (KN170) A1H2 (A1N2) P09 

17 Head Sell KG170 (KP170) A1G2 (A1P2) D10 

18 +NPL Inbus Bit 2 KH200 (KN200) A1H2 (A1N2) B09 

19 +NPL Inbus Bit 3 KH200 (KN200) A1H2 (A1N2) D10 

20 +NPL Inbus Bit4 KH200 (KN200) A 1 H2 (A 1 N2) D07 

21 +NPL Inbus Bit 5 KH200 (KN200) A1H2 (A1N2) D02 

22 +NPL Inbus Bit 6 KH200 (KN200) A1H2 (A1N2) B02 

23 tsense Interface KK120 (KL 120) A1K2 (A1L2) J09 

1441300 441303 
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SEQUENCE DESCRIPTION - ROUTINE D8 TEST D 

INTRODUCTION 

Use Figure 1 (Sequence Chart Description) on this page, 
the Sequence Chart on R/W 277, and the machine ALDs 
to isolate the problem. 

ANALYSIS PROCEDURE 

1. Read the Microdiagnostic Test Description. 

2. Loop the microdiagnostic test (see Looping 
Instructions) . 

3. Review the Sequence Number Description column 
in Figure 1 for the function selected. 

4. Relate the Sequence Numbers and Chart Line 
Numbers in Figure 1 to the Sequence Numbers and 
Chart Line Numbers in the Sequence Chart on 
R/W 277. The Sequence Number refers to the 
series of events as they occUr in the microdiagnostic 
test. The Chart Line Numbers relate the lines on 
the Sequence Chart on R/W 277 to the events 
taking place in the microdiagnostic test. 

5. The Sequence Chart on R/W 277 shows the active 
and inactive level for the lines used in the test. 
Select a sync point as noted in the Sequence 
Number Description column in Figure 1 and scope 

3350 

the drives using delayed sweep. The position of the 
signal scoped can be related to the Tag Gate pulses 
(Chart Line Number 2). 

© Copyright IBM Corporation 1976 
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MICRODIAGNOSTIC 

Test Description 

Routine B8, test D makes sure that Set R/W 'tag 18$ I 
operates error free. 

Looping Instructions 

To loop the test and bypass errors: 

1. Load routine B8. 

2. Enter 10,00,01,00. 

SEQUENCEDESCRIPTION-ROUTINEB8TESTD' R/W 276 

Figure 1. Sequence Chart Description 

Chart 
Test Sequehce Line Error 
Function Number Sequence Number Description Number Code MICFL 

D Select CE Drive (Use as a sync) . "",. 1 

fJ Sense Interface 5 
Check 

II 
Check Reset 4 

Set Verify that Controller Status Byte is OK 8800 
Read/Write II Set Read/Write 3 
Tag '85' Verify tha~. Normal End is inactive "', .. B801 630 

Check for Error Alert 

If Error Alert is active, check for Controller Check active 

If Controller Check is not active, check for Read/Write Check active 

If Read/Write Check is active, check for: 

Read/Write Safety Checks active B808 

Sense Status 0 Checks active B80A 

. (False) ReadiWrite Check active B809 

'- ,'" 
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SEQUENCE CHART - ROUTINE B8, TEST D 

Line Name ALD Test Point 

+Select A(B) KK140 (KL140) A1K2 (A1L2) G12 

2 +NPL Tag Gate KK100 (KL 100) A1K2 (A1L2) P09 

3 +Set Read*Write KK170 (KL170) A1K2 (A1L2) U13 

4 -Check Reset KK170 (KL170) A1K2 (A1L2) Ml0 

5 +Sense Interface KK120 (KL120) A1K2 (A1L2) J09 

6 -Read*Write Check TP KH100 (KN100) A1H2 (A1N2) Jl0 

KK170 (KL 170) A1K2 (A1L2) J02 

I i 
·1--- .- I 

'T 

( 

Sequence Numbers 

.. 

( " 

.,," 
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SEQUENCE CHART'- ROUTINE B8, TEST D R/W 277 
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SEQUENCE DESCRIPTION - ROUTINE B8, TEST F 

INTRODUCTION 

Use Figure 1 (Sequence Chart Description) on this page, 
the Sequence Chart on R/W 281, and the machine ALDs 
to isolate the problem. 

ANALYSIS PROCEDURE 

1. Read the Microdiagnostic Test Description. 

2. Loop the microdiagnostic test (see Looping 
Instructions) . 

3. Review the Sequence Number Description column 
in Figure 1 for the function selected. 

4. Relate the Sequence Numbers and Chart Line 
Numbers in Figure 1 to the Sequence Numbers and 
Chart Line Numbers in the Sequence Chart on 
R/W 281. The Sequence Number refers to the 
series of events as they occur in the microdiagnostic 
test. The Chart Line Numbers relate the lines on 
the Sequence Chart on R/W 281 to the events 
taking place in the microdiagnostic test. 

5. The Sequence Chart on R/W 281 shows the.active 
and inactive level for the lines used in the test. 
Select a sync point as noted in the Sequence 
Number Description column in Figure I and scope 

3350 

the drives using delayed sweep. The position of the 
signal scoped can be related to the Tag Gate pulses 
(Chart Line Number 2). 

© Copyright IBM Corporation 1976 
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MICRODIAGNOSTIC 

Test Description 

Routine B8, test F checks the operation of the Servo Ofr 
Track Error logic. Servo Off Track (Access Status Bit :1) 
generates a Drive Check as the primary indication, bot it 
is always accompanied by one of the following: 

Read/Write and Capable/Enable Check 
Read/Write Check 
Index Check 

The servo off track error is caused by setting Read/Wtite 
latch on during a Rezero operation. 

Looping Instructions 

To loop the test and bypass errors: 

1. Load routine B8. 

2. Enter 10, OF, 01, 00. 

(~ (""I r""\ rr"" r---"., 0 ~"''1 ' . I 

"-.Ji ,,.;! V "'--.f ~ 
I~ 
\ 
.~ 

""\, 

SEQUENCE DESCRIPTION-ROUTINE B8, TEST F R/W280 

Figure 1. Sequence ChartDescription 

Chart 
Test Sequence Line Error 
Function Number Sequence Number Description Number Code MICFL 

D Select CE Drive 1 

fJ Attention Reset 10 

II Check Reset 5 

II Drive Sync Tag (Use as a sync) 3 

II Rezero 11 

Verify that Busy is active (NPL Inbus Bit 6) B8FO 

Force II Sense Status 1 (Use as a sync) 13 

Servo D Set Read/Write 4 

Off D Sense Status 0 -~ Point only 6 

Track 
II 

Access Status (Sense Status 4) 12 

Error Verify that Servo Off Track Error is active (NPL Inbus Bit 2) B8F2 

1m Attention Reset 10 

Verify that Drive Check is active (NPL Inbus Bit 2) B8F3 

Sense Read/Write Status .. 7 

m Verify that Capable/Enable Check is active (NPL I nbus Bit 1) 9' B8F4 630 
Verify that Index Check is active (NPL Inbus Bit 3) B8F5 
Verify that Read/Write Check is active 8 B8F6 

1m Check Reset 5 

III 
Diagnostic Go Home to reset Access Errors 

Verify that Drive Check is inactive (NPL Inbus Bit 2) B8F7 
Sense Read/Write Status 7 

1m 
Verify that Capable/Enable Check is inactive (NPL Inbus Bit 1) 9 B8F~ ........ .. 
Verify that Index Check is inactive (NPL Inbus Bit 3) B8F9 
Verify that Read/Write Check is inactive 8 B8FA 

1m D .• ~. ,~~ CE Drive 1 

1m 
Rezero 11 
Verify that Busy is active (NPL Inbus Bit 6) B8FO 

Ii 
Access Status (Sense Status 4) 12 
Test for correct Ending Status B8FB 

1m Attention Reset 10 

SEQUENCE DESCRIPTION-ROUTINE B8, TEST F R/W280 
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SEQUENCE CHART ROUTINE B8, TEST F 

Chart 
line line Name 
No. 

1 +Select A(B) 

2 +NPL Tag Gate 

3 -Drive Sync Tag TP 

4 +Set Read*Write 

5 -Check Reset 

6 -Sense Status 0 

7 -Sense Read*Write 

8 -Read*Write Check TP 

9 +NPL Inbus Bit 1 

10 -Attention Reset 

11 -Rezero 

12 -Sense Status 4 

13 -Sense Status 1 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

3350 
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AlD 

KK140 (KL140) 

KK100 (KL 100) 

KK170 (KL170) 

KK170 (KL 170) 

KK170 (KL170) 

KK170 (KL 170) 

KH100 (KN100) 

KH100 (KN100) 

KH200 (KN200) 

KK170 (KL170) 

KK170 (KL170) 

KK170 (KL170) 

KK170 (KL170) 

441300 I 441303 
31 Mar 76 . 30 Jul 76 

Test Point 

A1K2 (A1L2) G12 

A 1 K2 (A 1 L2) P09 

A1K2 (Al L2) Pl0 

A1K2 (A1L2) U13 

A1K2 (A1L2) M10 

A1K2(A1L2) Ul0 

A1H2 (A1N2) M03 

Al H2 (A1N2) Jl0 

A1H2 (A1N2) D05 

A 1 K2 (A 1 L2) J02 

A1K2 (A1L2) Ml1 

A1K2 (A1L2) S08 

A1K2 (A1L2) U05 

(. ( ... .. 
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SEQUENCE DESCRIPTION - ROUTINE BB, TEST 1 

INTRODUCTION 

Use Figure 1 (Sequence Chart Description) on this page, 
the Sequence Chart on R/W 287, and the machine ALDs 
to isolate the problem. 

ANALYSIS PROCEDURE 

1. Read the Microdiagnostic Test Description. 

2. Loop the microdiagnostic test (see Looping 
Instructions) . 

3. Review the Sequence Number Description column 
in Figure 1 for the function selected. 

4. Relate the Sequence Numbers and Chart Line 
Numbers in Figure 1 to the Sequence Numbers and 
Chart Line Numbers in the Sequence Chart on 
R/W 287. The Sequence Number refers to the 
series of events as they occur in the microdiagnostic 
test. The Chart Line Numbers relate the Ilnes on 
the Sequence Chart on R/W 287 to the events 
taking place in the microdiagnostic test. 

s. The Sequence Chart on R/W 287 shows the active 
and inactive level for the lines used in the test. 
Select a sync point as noted in the Sequence 
Number Description column in Figure 1 and scope the 
drives using delayed sweep. The position of the signal 
scoped can be related to the Tag Gate pulses (Chart 
Line Number 2). 

3350 

© Copyright IBM Corporation 1976 

o 

MICRO DIAGNOSTIC 

Test Description 

Routine BB, test 1 selects the CE drive, Write G3, checks 
for Pad In Progress, waits for at least 17 ms for the 
padding to complete, then checks that Pad In FrbgreSs is 
not present, and that Pad Complete is active. 

Looping Instructions 

To loop the test and bypass errors: 

1. Load routine BB. 

2. Enter 10,01,01,00. 

~""', 
V 

SEQUENCE DESCRIptION - ROUTINE BB, TEST 1 R/W286 

Figure 1. Sequence Chart Description 

Test 
Function 

Write 

Padding 

Test 

-;, ~ i 

Sequence 
Number 

0 
EI 
11 
II 

II 

II 
IJ 

# 

f-"., 

'"y 

Chart 
Line Error 

Sequence Number Description Number Code MICFL 

Select CE Drive 1 

Sense Interface (Use as a sync) 14 

Check Reset 4 

Aw: IllUI Reset 5 

Set Read/Write 3 

Verify the following: 

Pad in Progress is inactive (NPL Inbus Bit 5) 10 BB12 740 

Pad in Progress is active (NPL Inbus Bit 5) 10 8B13 

Error Alert is inactive BB15 

Pad Complete (NPL Inbus Bit 7) 16 BB16 

Pad Complete Attention (NPL Inbus Bit O) 12 BB17 

Select CE Drive 1 

Attention Reset 5 

Verify that Pad Complete is inactive (NPL Inbus Bit 7) 15 BB1A, '"' ~", . . .... .. . .... ... 

SEQUENCE DESCRIPTION - ROUTINE BB, TEST 1 R/W186 
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SEQUENCE CHART ROUTINE BB, TEST 1 

Chart 
Line Line Name 
No. 

1 +Select A(B) 

2 +NPL Tag Gate 

3 +Set Read*Write 

4 -·Check Reset 

5 -Attention Reset 

6 -Format G3 

7 -MST Outbus Bit 1 

8 -MST Outbus Bit 2 

9 +NPL Inbus Bit 5 

10 +Pad Gate 

11 +Pad Cplt Att A(B) 

12 +Pad Control 

13 +Sense Interface 

14 -Read*Write Check TP 

15 +NPL Inbus Bit 7 

16 

17 

18 

19 

20 

21 

22 

23 

3350 
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ALD 

KK140 (KL 140) 

KK100 (KL100) 

KK170 (KL 170) 

KK170 (KL 170) 

KK170 (KL 170) 

BH140 

K K 110 (K L11 0) 

KK110 (KL110) 

KH110 (KN110) 

KH140 (KN140) 

KH210 (KN210) 

KH100 (KN100) 

KK120 (KL 120) 

KH100 (KN100) 

KH200 (KN200) 

1441300 
31Mar76 

441303 I 
39 Jul 76 

<,-

Test Point 

A1K2 (A1L2) G12 

A 1 K2 (A 1 L2) P09 

A 1 K2 (A 1 L2) U 13 

A1 K2 (A1 L2) M10 

A1 K2 (A1 L2) J02 

A2Q2 D03 

A1 K2 (A1 L2) 507 

A1 K2 (A1 L2) 509 

A 1 H2 (A 1 N2) D02 

A1H2 (A1N2) S07 

A1H2 (A1N2) P05 

A1H2 (A1N2) M02 

A1 K2 (A1 L2) J09 

A1H2 (A1N2) J10 

A1H2(A1N2)D06 

C~· (' (" 0." - ,-
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SEQUENCE CHART ROUTINE BB, TEST I R/W 287 
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Legend: [=::J Inactive leve! 

_ Active level 

~ Tolerance 

1---

1--------' 1-------., I--

1--, 

------ -----

Note: This pulse has a very short duration 
and can be easily overlooked. 
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SEQUENCE CHART ROUTINE BB, TEST I R/W 287 
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DATA CHECKS 

A Data Check is an error indicating an unsuccessful 
termination of a Read operation. There are four types of 
Data Checks: No Sync Byte Found. BCC Data Check. 
No Data Found. and No AM Found During Retry. 

NO SYNC BYTE FOUND 

No Sync Byte Found is an error indicating a failure to 
detect a Sync Byte prior to a field. There are four types 
of No Sync Byte Found errors: 

• No Sync Byte Found - HA field 

• No Sync Byte Found - Count Field 

• No Sync Byte Found - Key field 

• No Sync Byte Found - Data field 

ECC DATA CHECK 

BCC Data Check is an error indicating an unsuccessful 
compare of the BCC characters at the end of a field with 
the BCC data tabulated during the Read operation. 
There are four types of BCC Data checks: 

• BCC Data Check - HA field 

• BCC Data Check - Count field 

• BCC Data Check - Key field 

• BCC Data Check - Data field 

NO DATA FOUND 

No Data Found is a controUer error indicating that data 
was not detected coming from the drive during a Read 
operation. No Data Found is caused by the controUer 
not detecting clock bits from the HDA during a VFO 
Fast Sync. VFO Fast Sync occurs in the Gap just prior to 
a field. 

NO AM FOUND DURING RETRY 

No AM Found During Retry is a microprogram detected 
error indicating a failure to find an Address Mark after 
attempting to reorient on a failing record 27 times. The 
initial failure causing the retry operation is. due to one of 
the foUowing conditions occurring in a Count or Data 
field of a record other than Record 0 (RO): 

3350 

No Sync Byte FOUlld 
BCC Data Check 
No Data Found 
Command Overrun 
Data Overrun 

EC0300 
Seq.toU 

2358664 
Part No, 

©Copyright IBM Corporation 1976, 1977, 1978, 1979, 1980, 1981 
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CTL·I630 
DATA 500 
MICRO 

DATA 504 
DATA 512 
DATA 628 
START 101 

If possible, determine the 
failing cylinder and heed from 
microdiagnostic Error Message 
Bytes or SENSE information 
(See R/W 3021 

#2 

Determine how many drives 
are failing by running failing 
routines against different 
drives. 

One 

1. Determine the failing 
drives by examing the 
microdiagnostic failure 
or the system printouts. 

2. Determine the failing 
physical cylinders and 
heads from the micro· 
diagnostic Error 
Message Bytes. 

#9 

Attempt to select the type 
of failure from one of the 
six types shown in 
Figure 1. 

If the AP1 program has 
been run, examine the 
output. See MSG 50. 

Examine all available Sense 
Information using the 
procedure on R/W 302 to 
determine the following: 
1. Failing drive address. 
2. Failing cylinders and 

heads. 
3. Type of Data Checks (No 

Sync Byte Found, ECC 
Data Check, No Data 
Found, or No AM Found 
During Retryl. 

#13 

R/w310 Continue the analysis 
procedure and analyze 
each failing drive separately 
es a single drive failure. 

#6 

Attempt to re-create the 
failure with microdlagnostics 
and OLTs. Use the 
procedure on R/W 304. 

R/W304 

R/W 310 

Note: Under normal customer operating conditions, Data Checks are not logged if they are 
ECC unco"ectable but are retried successfully (some levels of Storage Control Microcode will 
log HA field Data Checks which were retried without being in Forced Logging Mode - FSCs 
4940 and 4944). Force the logging of these errors by having the customer run his programs 
while the Storage Control i. in the Forced Logging Mode. Use EREP to edit and print out the 
error information. Logging mode is forced on the 3830-2/ISC by placing the CE mode switch 
in the FORCED LOGGING position. Refer to 3880 documentation (3880 Storage Control, 
3350 MLX ENTRY 4) for information on how to place the 3880 in Forced Logging Mode. 

3880 
MLX Chart 

R/W 302 and Return 

Attempt to select the type 
of failure from one of the 
six types shown in Figure 1. 

Put the Storage Control in 
Forced Logging Mode while 
the customer is using the 
system (see Notel. 
When enough error data has 
been collected to determine 
the type of failure from 
Figure 1, continue with the 
analysis procedure below. 
See R/W 302 to analyze the 
Sense Information. 

R/W310 

(-' {' (- (~ 
-,~~; 

Examine ali available Sense 
I nformation using the 
procedure on R/W 302 to 
determine the following: 
1. Failing drive address. 
2, Failing cylinders and 

heads. 
3, Type of Data Checks (No 

Sync Byte Found, ECC 
Data Check, No Data 
Found, or No AM Found 
During Retry). 

Attempt to select the type 
of failure from one of the 
six types shown in 
Figure 1. 

Use one of the following 
methods to gather suffi
cient information to se
lect one of the types of 
failure from Figure 1. 

1. Attempt to re-create 
the failure win, micro
diagnostics ilnd OL Ts. 
Use the procedure on 
R/W 304. 

OR 

2. Put the Storage Con
trol in Forced Log
ging Mode while the 
customer is using the 
system (see Note). 
When enough error 
data has been collec
ted to determine the 
type of failure from 
Figure 1, continue 
with the analysis pro
cedure below. See 
R/W 302 to analyze 
the Sense Informa
tion. 

" .. ---.-.--~-. 
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DATA CHECKS R/W300 

Figure 1. Data Check Failure. 

Types of Failures Examples 

1 Single Drive Failure 1. One track fails on the CE 

RANDOM OR SINGLE cylinder (Cylinder '0230'1. 

TRACK FAILURE 2. One track- fails (movatile 
or fixedl on any cylinder. 

One drive with ';ne to three 3. One head fails on 3 
tracks failing !three or less different cylinders. 
tracks faill. 4. Three heads fail on one 
For example 3. also review cylinder. 
type 4 failure. 5. Three or less random 

tracks fail. 

2 Slhgle Drive Failure 1, One head fails on 4 

SINGLE HEAD FAILURE cylinders. 
2. One head fails on 50 

One drive with one phYSical cylinders. 
head failing on more than 3. One head fails on all 
three cylinders. cylinders. 

3 Single Drive Failure 1. Two heads fail - one fails 

MULTIPLE HEAD on one cylinder and the 

FAILURE other fails on three 
cylinders. 

One drive with two or more 2. Four heads fail - any 
physical heads failing on number of cylinders. 
more than three tracks .• 3. All heads fail on all 

cylinders. 
4. Four fixed heeds fail. 
5. All fixed heads fail. 

4 Single Drive Failure 1. One upper head fails on 

MULTIPLE FAILURES ON several cylinders. 

UPPER HEADS ONLY 2. Two or more upper heeds 

('14'-'10') fail on several cylinders. 

One drive with one or more 
upper heads failing on 
multiple cylinders. 

5 Multiple Drive Failure 1. Both drives fail on four 

SINGLE MODULE tracks. 

FAILURE 2. Both drives fail on all 
tracks. 

One module (both physical 
drivesl failing on more than 
three tracks- per drive. If 
less than thJee tracks per 
drive are failing, treat as an 
individual drive failure and 
classify each drive in types 
1 or 2 above. 

6 Multiple Drive Failure 1. Two modules (four drives I 
MULTIPLE MODULE fall on all tracks. 

FAILURE 2. All drives fail on four 
tracks each. 

More than one m~ule or all 3. All drives fail on all 
drives on string failing on tracks 
more than three tracks per 
drive. If less than three 
tracks per drive are failing, 
treat as an individual drive 
ailure and classify each 

failing drive in types 1 or 2 
above. 

'1 Track = 1 cylinder and 1 head 

DATA CHECKS R/W300 
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~DATA CHECK SENSE BYTE ANALYSIS 

Data Check Failures 
Sense Byte 0, bit 4 = 1 indicates a Data Check. 

Sense Byte 7 = '53' indicates a Data field ECC correctable 
Data Check. The error is corrected in main storage using the 
error pattern and displacement information. The error is 
logged. 

Sense Byte 7 = '4x' indicates an ECC uncorrectable Data Chetk 
and the Fault Sumptom Code is 494x where x defmes the Field 
and type of error. The record is retried by the Storage Control 
by rereading the record. If the retry operation is successful, a 
count is placed in bytes 14 and 15 of the Usage and· Error 
Statistics record (Format 6). If the functional microcode disk 
is at EtC 437467 or later for the 3830-2t1SC or at EtC 450555E 
or later for a 3880, ECC uncorrectable errors in the HA Field 
will also be logged as a Format 4 temporary error (with Byte 1, 
Bit 0 = 0). If the retry operation is unuccessful in any field 
after a minimum of 27 retries, the Data Check is permanent 
(indicated by Sense Byte 1, Bit 0 = 1) and is logged as a Format 
4 record. 

Logging of all ECC uncorrectable errors may be forced when it 
is desirable to gather detailed sense information to better analyze 
a problem. Logging Mode is forced on the 3830-2tISC by 
placing the CE Mode switch in the Forced Logging position. 
Refer to 3880 documentation (3880 Storage Control, 3350 
MLX ENTRY 4) for information on how to place the 3880 in 
Forced Logging Mode. 

Sense Byte 17 = 'CO' or 'Cl' indicates No Data Found. The 
Fault Sumptom Code is 92CO. This is the error that occurs if 
unable to read at all. 

Physical Drive Address 
Sense Byte 4 contains the bit Significant drive address but does 
not indicate the string on multistring subsystems. The string 
must be determined from the logical unit address (see START 
103). 

Cylinder and Head Address 
Logical cylinder and head addresses can be detennined from 
Sense Bytes 5 and 6. The procedure on RtW 400 can be used 
to convert logical cylinder and head addresses to the physical 
cylinder and head numbers. 

Sense Bytes 8 through 13 contain the Logical CCRH, Record, 
and Sector numbers, respectively, anead from the disk. These 
bytes are not valid for Data Checks in the Home Address and 
Count fields and are not valid for No Data Found errors. 

OLT 33S0PSC 
This OLT (Routine M5) will analyze a selected track or range of 
adjacent tracks on a single surface and develop the necessary skip 
displacement data to skip any defect found. This is preferable to 
assigning an alternate track_ Do not use this OLT for data checks 
occurring at random addresses. 
CAUTION: Data on track prior to this OLT will be destroyed. 

#1 

R/W300 

~ 
Data Check Sense 
Byte analysis. 

T 
Use sense information and 
Figure 1 to determine the 
following for each error 
received: 

1 . Physical drive address 
from Sense Byte 4. 
See START 103 to 
determine the string if 
on a multistring sub
system. 

2. Type of Data Check 
from Sense Bytes 22 
and 23 or Sense Byte 
7 INo Sync Byte 
Found, ECC Data 
Check, No Data 
Found, or No AM 
Found During 
Retry). 

I 
Use Figure 1 to form the 
logical cylinder and head 
addresses from Sense Byte 
5 and 6. Use R/W 400 to 
convert logical cylinder 
address and head address 
to physical cylinder num
ber and head number. 

#3 .J 
r---- ----~ I If Data Checks occur I 
I repeatedly at the seme I 
I address, consider running I 
I OLT3350PSC. SeeOLT I 

:"''-'f!!._~~ __ J 

Return to MAP 

3350 I ~~ I ~~ I r-------~------~------~------_r------~ 
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Figure 1. Sense Byte Definitions 

0 1 2 3 4 5 6 7 8 9 

Phy Cyl CVI For- C C Addr Addr I~~d mat Lo 
" I '\ ... -/" \ -

/" '\ 

\ 
/' 

Sense Physical 
Bvte4 Drive \ 
In Hex Address 

'\ 
80 0 '\ 
40 1 
20 2 
10 3 
08 4 
04 5 
02 6 
01 7 

Sense Byte 5 Logical Cylinder Address Lo 

128 

0·; O· .'" . ,', 

DATA CHECK SENSE BYTE ANALYSIS R/W 302 

Sense Bytes 0 through 23 

10 11 

H H 

---

\ 

\ 
\ 

'\ 

Mode 

3350 and 
3330-11 

3330-1 

C) 0 

12 13 14 15 16 17 18 19 20 21 22 I 23 

R S 
fault 
~mptom 

ode 
~ ------ --

, 

- -
Sense Byte Fault 
7 (Format) Symptom Description 
In Hex Code 

40 4940 ECC Data Check HA field 
41 4941 ECC Data Check Count field 
42 4942 ECC Data Check Key field 
43 4943 ECC Data Check Data field 
44 4944 No Sync Byte Found HA field 
45 4945 No Sync Byte Found Count field 
46 4946 No Sync Byte Found Key field 
47 4947 No Sync Byte Found Data field 
49 4949 No AM Found During Retry 
53 0000· ECC Data Check Data field 
- 92CO No Data Found 

\ ·Some versions of EREP generate a pseudo Fault 
Symptom Code of 5353 for ECC Data Checks 
to use when summarizing data. 

" 
Sense Byte 6 

Logical 
Cylinder Address Hi Logical Head Address 

- I Cyl I Cyl 
512 256 16 I 8 I 4 I 2 I 1 

- I CYIT - 16 I 8 I 4 I 2 I 1 256 

DATA CHECK SENSE BYTE ANALYSIS R/W 301 
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DATA CHECK ERROR RE-CREATION 

Microdiagnostics 

ROUTINEBl 

In Default mode, Read operations are performed on all 
physical movable heads on cylinder 4 and then on all fIXed 
heads (if installed). If Data Checks occur, the routine 
continues on error until all heads have been read. A summary 
of the failing heads can then be obtained from the Error 
Message Bytes (Errors Codes BI FD through BI FF). 

Options are available to stop on error, loop on error, and run 
on any selected track. See MICRO 56 for running instructions. 

ROUTINE B2 

Read and Write operations are performed on all physical 
movable heads on the CE cylinder. The sequence is as follows: 

I. Seek. 

2. Read Home Address. 

3. Write RO and RI. 

4. Read RO and RI. 

5. Repeat Steps 2, 3, and 4 for each CE track. 

6. Read full CE cylinder. 

See MICRO 60 for running instructions. 

OLTS 

OLT T33S0PSA 

The Home Address and Record 0 are read and checked on all 
tracks scanned. The CCHH bytes of the Home Address are 
compared to the CCHH bytes of the RO Count field. Alternate 
track assignment is checked to make sure that all Home 
Addresses that are flagged as defective point to an alternate 
track and that the alternate track points back to the defective 
track. Unused alternate tracks point back to themselves. See 
OLT 20 for running instructions. 

OLT T3350PSB 

All data records are read and checked on all tracks scanned. 
CE cylinders are not checked. See OLT 24 for running 
instructions. 

OLT T33S0PSC 

Creates a track-by-track directory of nonzero skip displacement 
information on cylinder 561. After the directory has been 
created, this OLT can be used to restore HA/ROs with skip 
displacement information obtained from the directory. This 
OLT can also be used toa~gn a skip displacement for a 
defective track, a method .preferable to assigning an alternate 
track. Do not use this OLT for data checks occurring at 
random addresses. 

3350 

No 

Display and record Error 
Message Bytes. 

MICRO 56 

Microdiagnostic 

Gather additional error 
information by running 
routine B1 on cylinder 
536 ('0218'): 

1. Load routine B 1 
2. Entar 10,90,02,18, 

00,00. 

follow instructions under 
the first failing Error Code 
encountered on this page. 

MICRO 

1= 1
441310 1441311 

.27 JUD 80 _ 21 Jan 81 
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Ves 

Ves 

MICRO 857 

B 1 F F indicates that 2 
errors are pending 
(B1FD and B1 FE). Display 
and record Error Message 
Bytes for both errors 
using the following 
procedure: 
1. Enter '00' twice. (Data 

display lamps should 
equal'FD'.) 

2. Enter '20' seven times 
to display and record 
Error Message Bytes 2 
through 8 for Error 
Code BIFD. 

3. Enter '00' twice. (Data 
display lamps should 
equal 'FE'.) 

4. Enter '20' eleven times 
to display and record 
Error Message Bytes 2 
through 12 for Error 
Code B1FE. 

c c 

RIW 300 (3340) 
R1W300 

Run routine B1: 
1. Load routing B 1 
2. Enter 00 
All tracks on cylinder 4 and 
all fixed heads (if installed) 

Run routine B1 on the CE 
cylinder ('0230'): 
1. Load routine B1 
2. Enter 10,90,02,30, 

00,00 
All trecks on the CE 
cylinder and all fixed 
'heads (if installed) are 

1. Load routine B2 
2. Enter 00 
All tracks on the CE 
cylinder ('0230') are 
written and read. 

No 

Ves 

RIW 300 

( 

Ves 
If attached to a 3830/lSC, 
reload Fault Symptom Co 
generator with '30' option 
(MICRO 111. 

Run OL T T3350PSA. See 
o L T section for running 
instructions. 

Run OL T T3350PSB. See 
OL T section for running 
instructions. 

R1W300 

Run routine B1 in Test 
Track Operation mode 
on a failing track. See 
MICRO 56 for running 
instructions. 

Ves 

Yes 

( 

DATA CHECK ERROR RE-CREATION R/W 304 

Data Checks can be 
recognized by Fault 
Symptom Codes 4940 
through 4949 or 92CO. 

Use RIW 302 to interpret 
sense information. Use 
RIW 400 to convert Sense 
Bytes 5 and 6 to physical 
cylinder and head num
bers. Return to RIW 300. 

R1W300 

No 

Locate the Fault Symptom 
Code in the FSI section 
and follow the maintenance 
procedure indicated. 

FSI 

DATA CHECK ERROR RE-CREATION R/W 304 
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DATA CHECKS - UPPER HEADS 

Data Check Failures - Upper Heads 

ECC Uncorrectable Data Checks can occur on upper heads 
due to a shift of track to head position. Physical head 
addresses of decimal 20 through 29 (hex' 14' through' 1 D') 
have been used to describe upper heads, however, the 
condition may occassionally be foUnd outside of this range. 
Most frequently, the condition will result in Fault Symptom 
Codes of 4940, 4941, 4944, or 4945 and can be corrected by 
rewriting the HDA. OLT 3350 PSC or any utility program 
which completely rewrites the HDA including Home 
Addresses with proper skip displacements can be used. 

Format 4 Error Logging 

Sense Byte 7 = '4x' indicates an ECC uncorrectable Data 
Check and the Fault Symptom Code is 494x where x dermes 
the Field and type of error. The record is retried by the 
Storage Control by rereading the record. If the retry operation 
is successful, a count is placed in bytes 14 and 15 of the 
Usage and Error Statistics record (Format 6). If the 
functional microcode disk is at E/C 437467 or later for the 
3830-2/ISC or at E/C 450555E or later for a 3880, ECC 
uncorrectabIe errors in the HA Field will also be logged as 
a Format 4 temporary error (with Byte 1, Bit 0 = 0). If the 
retry operation is unsuccessful in any field after a minimum 
of 27 retries, the Data Check is permanent (indicated by 
Sense Byte 1, Bit 0 = 1) and is logged as a Format 4 record. 

Logging of all ECC uncorrectable errors may be forced when 
it is desirable to gather detailed sense information to better 
analyze a problem. Logging Mode is forced on the 3830-2/ISC 
by placing the CE Mode switch in the Forced Logging position. 
Refer to 3880 documentation (3880 Storage Control, 3350 
MLX ENTRY 4) for information on how to place the 3880 
in Forced Logging Mode. 

Recovery 

1. Temporary Errors Omy (Sense Byte 1, Bit 0 = 0) 
A. Have customer dump data from HDA. 
B. Verify that an SD Directory exists on cylinder 561 of 

HDA. If Directory does not exist, create one using OLT 
3350 PSC (see OLT 25). 

C. Rewrite HDA using OLT 3350 PSC, Routine M3 or any 
available utility which completely rewrites the HDA 
(including Home Addresses with proper skip displace-
ments). . 

2. Permanent Errors (Sense Byte 1, Bit 0 = 1) 
A. Tracks with permanent errors cannot be read in the 

normal manner for data recovery. A CE tool is 
available to provide a slight head offset. Use of this 
tool will usually enable complete recovery. The tool, 
which is a servo card with built in offset, is available 
in BIM 2354577. The card PIN is 5864500. 

3350 1 ~41310 1441311 
_ 27 Jun 80 _ 21 Jan 81 
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B. Install offset card and jumper per instructions provided 
with the Bill of Material. Adjust servo velocity gain 
using microdiagnostic routine A 7. 

C. Have customer dump his data from the HDA. 
D. Create new SD Directory with OLT 3350 PSC. This 

Directory will be offset and must be restored later. 
E. Remove offset card and jumper. Reinstall original servo 

card and verify servo velocity gain. 
F. Rewrite the HDA with OLT 3350 PSC Routine M3. 
G. Create new SD Directory with OLT 3350 PSC. 
H. Return machine to customer and check for proper 

operation. 

o 0···· . . 00 

R/W 310 

Review information at left 
regarding upper heed 
feilures. 

Determine if errors were 
permanent or if they ware 
corrected by retry. 
Sense Byte " Bit 0 will be 0 

(1) if errors were 
permanent. 

Temporary errors recovered 
by Storage Control retry. 
1. Heve customer dump 

data from HDA. 
2. If a SO directory does 

not exist on the HDA, 
create one at this time. 
Use OL T 3350 PSC 
(Sea OL T 25). 

3. Run OL T 3350 PSC, 
Routine M3 to rewrite 
the HDA (see OL T 25). 

4. Have customer restore 
data to HDA. 

Start 500 

o 00 

ECC Uncorractable Data 
Checks. 

1. I nstall servo offset 
card PIN 5864500 in 
location A1C2 (A drive) 
or A1T2 (B drive). 

See Note 1. 

2. Install backpanel 
jumper A1C2G03 to 
A 102013 (A drive) or 
A1T2G03 to A1T2D13 
(B drive). 

3. Adjust servo velocity 
gain using microdiag
nostic Routine A7 (See 
ACC 800, Entry B). 

4. Have customer dump 
data from HDA. 

5. If a SD directory does 
not exist at the HDA, 
create one at this time. 
Use OL T 3350 PSC 
(Sea OLT 25). 

See Note 2. 

6. Remove offset card 
and backpanel jumper. 
I nstall original servo 
card. 

7. Check servo velocity 
gain (See ACC SOO, 
Entry BI. 

S. Run OL T 3350 PSC 
Routine M3 to 
rewrite the HDA (See 
OLT25). 

9. Run OL T 3350 PSC 
in default mode to 
rewrite SO directory 
without offset. 

10. Have customer restore 
data to HDA. 

No 

A 

DATA CHECKS - UPPER HEADS R/W 306 

Nota 1: Bill of Material 2354517 contllln.lfllVo offset ClJI'd 5864500 
and III available .. a FE RlI(Jlofllll tool or ., an u., rrKlulred" F iald Bill. 

Nota 2: Thl.,tep CfWltlllan SD Directory which III offset from the 
normal head tracking POlitlon by the ."'0 offset ClJI'd. The SD 
Directory mUlt be rewritten .fter the offset card ill removed ""d the 
HDA rewrite" completed. 

R/W 340 Start 500 R/W 340 

DATA CHECKS - UPPER HEADS R/W 306 
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DATA CHECK ISOLATION 

R/W300 

See Figure 1 on RIW 300 
for a lilting of types of 
failures. 

R/W 316 

Note 1: VVhenreplacing A7K2(A 1L2), check 
meaddnsmg~m~ ~/NST~ 

Note 2: To determine if the pulser card is 
causing the failure, either disconnect P535 
from the pulser card (the drive will run with 
P535 disconnected) or disconnect P535, 
rotate it by 180 degrees, and reconnect 
P535 (this moves the problem from one 
drive to the other). 

Figure 1. Voltage Charts 

Controller 

Voltage" 

-4V 
+6V 

Test Point 

A2T2B06(~) to A2T2008(+) 
A2T2G11(+) to A2T2J08(~1 

Tolerance 

~3.84 to ~4.16 V 
+ 5.76 to + 6.24 V 

• Use a digital voltmet~r to check voltages. 

Maximum .... 
AC Ripple 

0.04 V pop 
0.08 V p-p 

•• Use a scope to measure the ripple. See PWR 90 for the procedure. 

Drive 

Voltage" Test Point Tolerance 

Page Entry 

PWR 55, B 
PWR 60, A 

Maximum .... 
AC Ripple 

-4V 
+6V 

A1C2 (A1T2) B06(~) to A1K2D08(+) 
A1F2 (A102) 811{+)to A1F2 (A1Q2) 008(-) 

-3.85 to -4.50V 
+ 5. 76 to + 6.24 V 

0.23 V pop 
0.08 V p-p 

* Use a digital voltmeter to check voltages. 
•• Use a scope to measure the ripple. See PWR 290 for the procedure. 
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R1W306 

Page Entry 

PWR 255, A 
PWR 260, A 

(" 
-,./ c ", ,'; c 

R/W300 

B 

c' 

Supply voltageS as shown 
in Figure 1. Exit to the 
indicated page if incorrect. 

No 

Pick one drive and isolate 
the problem as a single 
drive failure from types 
1, 2, 3, or 4, shown in 
Figure 1 on RIW 300, 
then continue_ 

(":' (' ( ( 

Yes 

No 

Check 

RIW 312 

C 

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

RlWcable: 
• A 1 U3 In failing module. 
• Interframe connector 

in failing module. 
• A 1 63 In preceding 

module (see RIW 326 
for cable diagram). 

(' 
.... ----- -_._----

( (' 

Replace Card 

A1J2 (A1M21 
A1H2 (A1N21 

<-

Pulser Card P535 (See 
Nota 2.1 

Supply voltages as shown 
in Figure 1. Exit to the 
indicated page if incorrect. 

[The;;;s ;;-logiC ex;;nail 
to the HDA that causes 

lone head to fail unless the I 
problem is due to voltage 

I or noise and that one head I 
I is very sensitive. Use the I 

procedures on R/W 340 

~ ~ .. ~-!!!!: --' 

R/W340 

( ( ( 

DATA CHECK ISOLATION R/W310 

Yes 

Yes 

RIW 312 

r - -Type 3- -I 

Replace Cards 
A1J2 (A1M21 
A1H2 (A1N21 
AlGi (A1P21 
A1K2 (A1L21 (See Note 1.1 
A1J4(A1M41 
Pulser Card P535 (See 

Note 2.1 

Check 

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

01C (OlD) A1A2 } 
01C (OlD) A1A3 HDA 
A1Y3 (A1Y41 Cables 
A1B2 (A1U21 
See diagram on RIW 370. 

Supply voltages as shown 
in Figure 1, Exit to the 
Indicated page " incorrect, 

START 500 

DATA CHECK ISOLATION R/W310 
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DATA CHECK SINGLE TRACK 

ISOLATED SINGLE TRACK FAILURES 

Skip Displacement 

A single defective track can usually be corrected by using a 
Skip Displacement. The displacement can be developed and 
assigned using OLT 3350PSC (see OLT 25). 

Note: This method applies to either movable or fixed heads 
and is preferable to alternate track assignment described below. 

Alternate Track Assignment 

A single defective track is re-assigned by the customer to an 
alternate track (see OLT 30). Tracks that are flagged as 
defective and their assigned alternates can be determined by 
running OLT 3350PSA (see OLT 220). For further informa
tion on alternate tracks, see OLT 30. 

Fixed Head Track Failures 

A defective fIXed head track can be re-assigned by the 
customer to one of the movable head alternate tracks. If this 
is not acceptable to the customer, the only alternative is to 
replace the HDA. 

Note: See Skip Displacem~t, above. 

Note: To determine if the pulser card is 
causing the failure, either disconnect P535 
from the pulser card (the drive will run with 
P535 disconnected) or disconnect P535, 
rotate it by 180 degrees, and reconnect 
P535 (this moves the problem [rom one 
drive to the other). 

3350 
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l--" 0, 0 0 0 , ,-J" .. ~'" 

.~--.-.-. 

0 .. 0 

No 

START 500 

n ~ 
'0 0 ",--y , '" 

The CE cylinder 
is physical cylinder 
560 ('0230'). 

No (customer track falll) 

Examine error data to 
determine the failing 
physical head. See RIW 
400 to convert logical 
cylinder and heed 
eddrilllas to physical 
cylinder and heed r; --- V.JII __ , 

Track 1 (Physical head .0) is 
I prone to this type of problel11l 
I as microdiagnostic routines I 
I AD and AF use track 1 for 
I testing Write operatioN. I 
I Other tracks can also be I 
o.!!f!!St~ _ _ __ .... 

MICRO 54 

Microdi ostic 

Run routine 80 on failing 
track. See MICRO 54 for 
instructions. 

Run routine 80 on failing 
track(s). See MICRO 54 
for instructions. 

MICRO 

Vas 

Use one or more of the 
fpllowlng procedures to 
ensura that no more than 
3 tracq .... failing: 
1. Examine all available 

sense date. See R/W 
302. 

2. If the AP1 program 
has bean run. examine 
the outpUt. See MSG 
50. 

3. OL T 3350PSA and 
OL T 335OPS8. See 
OL T 24 for running 
instructions 

4_ Run routine B1 on 
_al cylinders. See 
MICRO 56 for running 
instructions. 

Replaca Cards 

A1G2(A1P2) 
A1H21A1N2) 
A1J2IA1M2) 
Pulser Card P535 (See 

Note.) 
After each card Is rePlaced, 
rerun routine BO followed 
by the microdiagnostics 
linked series. 

RIW340 

Vas 

Figure 1. Drive Voltage Chart 

Voltage- Test Point 

-4V A 1C2 (A 1T2) 806(-) to A 1 K2D08(+) 

RIW310 

START 500 

+6V A1F2 (A102) 811(+) to A1F2 (A1Q2) 008(-) 

·Use a digital voltmeter to check voltJJgtll. 

No 

DATA alEcIC SINGLE TRACK R/W 312 

Read the description under 
Isolated Single Track 
Failures before continuing. 

I"iuiiiected-bed ttCklcan , 
I be surfeca analyzed with , 

I OL T 335OPSC, option 5 I 
(_ OLT 26 for the 

I procedural. I 
I c.utIon: 33&OPSC. option I ;' 
5 dIIIroys data on the I ;' 

Three or more tracks failing 
with permanent Data Checks 
during tha past 30 days can 
be used as a guide in deter
mining excessive single track 
failures. ~!!'II! ..... vzed.:.. _ J ;' ;' 

;' 

No 

;' 
;' 

Use OL T3350PSC option 5 
to assign a skip displacement 
or have the customer assign 
an altemate track. If a skip 
cannot be assigned or an 
altarna1e track il not avail
abla or cannot be made 
available, the HDA must be 
replaced (see HDA 7101. 

START 500 

Supply voltageS as shown 
in Figure 1. Exit to the 
indicated page if incorrect. 

Vas 

Maximum--
Page Entry Yol ... 8nce AC Ripple 

-3.85 to -4.50 V 0.23 Vp-p PWR 255,A 
+5.76 to +6.24 V 0.08 V p-p PWR 260,A 

START 500 

• ·Use a scope to ITIIJ8SUTe the ripple. See PWR 290 forthfl procedure. 

DATA CHECIC SINGLE TRACK R/W 312 

0 ~, 0 0 :-) 0 0 0 0 0 0 0 0 0 n, 0 0 0 "r-" I .'1 
",--j 

., 

~y ""--.I .y ,. ) '. 
y 0 
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DATA CHECK ANALYSIS 

Check 

If only 1 module in the 
string, the answer is 
Yes. 

1. Al 83 R/W terminator 
card installed and 
seated in last module 
only. 

2. Verify seating of R/W 
cable and connectors 
between the last work
ing module and the 
first failing module. 
See cable diagram on 
R/W 326. ' 

Use the scoping procedure 
and diagram on R/W 350 
to isolate the problem. 
If the problem is not 
corrected, return here. 

No trouble found. 

R/W995 

3350 
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R/W 310 

If possible determine one 
of the following three 
types of Data Checks 
from the Sense inform a· 
tion, Microdiagnostic 
Error Codes, Error 
Message Bytes, or Fault 
Symptom Code. (See 

, R/W 302.): 
1. No Data Found 
2. No Sync Byte Found 
3. ECC Data Check 

Replace Cards 

I n the controller: 
A2T2 A2F2 
A2S2 A2R4 
A2P2 A2K2 
A2Q2 A2R2 

441300 
31 Mar 76 

441303 
30 Jul 76 

( ( (' (- (-

Replace Cards 

A2Q2 
A2P2 
A2F2 
A2R2 
A2T2 
A2S2 

r-

Yes 

START 500 

(-

No 

No 

(-, ( 
",' 

(, (~ 
..... :. 

Yes 

No 
r---- ----.., 
I ECC Data Checks, I L_____ _ ____ ..J 

Replace Cards 
A2T2 A2Q2 
A2S2 A2R4 
A2P2 A2K2 

Check 
1. A 183 R/W terminator 

card installed and 
seated in the last 
module only. 

2. Cable and connectors 
between Al U3 and 
A2V2 in the controller. 
See the cable diagram 
on R/W 326. 

3. Supply voltages as 
shown in Figure 1. 
Exit to indicated page 
if incorrect. 

7 

Yes No 

Figure 1. Controller Voltage Chart 

Voltage* 

-4 V 
+6 V 

Test Point 

A2T2806(-) to A2T2DOS(+) 

A2T2G11 (+) to A2T2JOS(-) 

(- ( 

Replace Cards 

A2S2 
A2P2 
A2T2 
A2Q2 

Tolerance 

-3.84 to -4.16 V 
+ 5.76 to + 6.24 V 

• Use a digital voltmeter to check voltages. 

(' 
'~ ",/ 

('~ 
",",,' 

Maximum** 
AC Ripple 

0.04 V p-p 
O.OS V p-p 

Use a scope to measure the ripple. See PWR 90 for the procedure. 

'------

(-
.. ,7 

Page Entry 

PWR 55, B 

PWR 60, A 

I 00144 

--~--. --_ .. . _------, 

(- (' (" (:: (-' (,: G " 

DATA CHECK ANALYSIS R/W 316 

Swap the Al J2 card in the 
A2 Module with any of 
the A1J2 (A1M2) cards 
previously removed. 

Rerun the failing test. 

Yes 

Yes 

A defective Read Detector 
card Al J2 (A 1 M2) i'1 any 
drive can cause all moudles 
to fail. 

1. Remove A 1 J2 and 
A 1 M2 cards in all 82 
Modules, 

2. Remove the Al M2 card 
from the A2 Module. 

3. Run the failing test on 
Drive A of the A2 
Module, 

.---- ----.., 
I AnA1J2(A1M2)card I 
I removed from one of the I 
I drives is defective. I L ________ ...J 

Re-install the Al J2 and 
Al M2 cards one at a time 
in their respective drives. 
Test after each card is 

R/W 320 replaced until the failing 

Replace 

Card removed from Al J2 
in the A2 Module. 

R/W995 

No 

card is located. 

Maintenance procedure 
complete. 

START 500 

DATA CHECK ANALYSIS R/W 316 

(, 



DATA CHECK ANALYSIS 

["),\ 

'~ 

3350 

@ Copyright IBM Corpol'll.tiOD 1~6 

o o 

Yes 

R/W 308(3340) 

o r"'., 
~J 

Use the scoping procedure 
and diagram on R/W 350 
and R/W 360 to isolate the 
problem. 

#7 

#8 

R/W 995 

rr'"~ ~ /~"' 
I "'\, 

~' 0 

No 

Yes 

R/W 316 

Use the description and 
cable diagram on R/W 326 
and the Module And Cable 
Isolation Procedure to 
isolate the failing module 
or cable. Then, continue 
below. 

#2 

R/W 326 
Re-install all cables and 
move the A 1 83 R/W 
terminator card back to 
the last 82 Module. 

#3 

#4 Yes 

Repair or replace as 
required. 

Maintenance procedure 
complete. 

#1 

(V 
START 500 

~, 
~ji o a 

DATA CHECK ANALYSIS 

MODULE AND CABLE ISOLATION 
PROCEDURE 

1. Remove AIB3 (R/W and PLO terminator card) 
from the last module on the string. 

2. Remove cable from AIB3 in the A2 Module and 
install the terminator card. 

3. Rerun the failing test on Drive A of the A2 Module. 
If the test fails, the problem is in the A2 Module. 
Return to the flowchart and continue. If the test 
does not fail, continue with the next step. 

4. Remove the terminator card from AIB3 and 
reconnect the cable. 

S. Remove the cable from AIB3 in the first B2 
Module on the string and install the terminator card. 

6. Rerun the failing test on Drive A of the A2 Module. If 
the test fails, use the diagram on R/W 326 to isolate the 
problem to a module, cable, or interframe connector, 
then return tc the flowchart and continue. If the test 
does not fail, repeat Steps 4 through 6 on each B2 
Module until the problem is isolated to a module, and 
use the diagram on R!W 326 and the same procedure 
as above to isolate the problem to a module, cable, or 
interframe connector, then return to the flowchart and 
continue. 

DATA CHECK ANALYSIS 

o 0 0 0 0 . , 0 i 

R/W320 

R/W320 

o o o 
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READ DATA PATH 
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(~~ 

A2MODULE 

CONTROLLER 
.LOGIC 

A"-~ A2V2 
RIW 327 

A2 Board 

DRIVE 
LOGIC 

(-~: 
=..>" 

~ 

( (~' 

HEAD 

1- SELECT 

A1G2 

R/W 
CONTROL 

A1H2 

READ - DET 

A1J2 

R/W - CONTROL 

A1N2 

READ 
DET 

A1M2 

HEAD 

r SELECT 

A1P2 

~ .. 
A1U3 A1B3 

(- (~' ( 

Servo SERVO HDA .... AMP ~ DRIVE 

A1C2 A 

Read 

Servo SERVO 
~ AMP -A1T2 

Read HDA 
DRIVE 
B 

[J}{]] 

DRIVE 
LOGIC 

Interframe 
Connector 
01 E (See 
DEVI100 
and DEVI 102 
for cabling.) 

( 

B2MODULE 

HEAD 

Too SELECT 

A1G2 

R/W - CONTROL 

A1H2 

READ 
DET 

A1J2 

R/W - CONTROL ...-
A1N2 

READ 
DET 

A1M2 

• HEAD 

5- SELECT 

A1P2 

.1. 
A1U3 A1B3 

( (. 

SERVO 
Servo AMP HDA 

A1C2 ~ DRIVE 
A 

Read 

Se~c 
SERVO • AMP 
A1T2 

Reac HDA 
DRIVE 
B 

READ DATA PATH R/W 326 

I Termination 

I R/W and PLO signals a~e terminated 
through a terminator card plugged 

I at A 1 B3 in the last module in the string. 

: '\ 
: c=J fTLsecond 
I ~ urB2Moduie 

I I nterframe 
I 
1 

Connector 
01 E (See 
DEVI100 
and DEVI 102 
for cabling.) 

READ DATA PATH R/W 326 
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READ DATA PATH READ DATA PATH R/W327 

CONTROLLER 

A2F2 A2K2 A2S2 A2T2 
BAxxx BExxx BCxxx BJxxx 

BUS IN REG BUS IN ASSM 
SERDES 

Ctl Bus In Read Read 
r-- - -- Read Data 

READ RECVR 
Read/Servo L ... ... • DATA REG .... • .I 

, , .....-
r- - -- - ---

@ R/W326 

ECC CTRL VFO I--
r----- - - --

I 
BIT RING WRITE 

DRIVERS A2R2 , BLxxx 

REORIENT 
A2P2 A2Q2 A2R4 COUNTER 
BGxxx BHxxx BBxxx ----
GAPCTR R/WCONTROL ECC SHIFT '--- VFO PHASE 

REG CHECK 
r-- ----.. NO DATA 

r FOUND 
DETECTION 

3350 
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HEAD SELECTION FAILURE 

Head selection failures are detected after a Seek 
operation by reading an incorrect physical address from 
the PA3 byte in the Home Address or from the Count 
field. While this type of failure can be caused by the PA3 
bytebeirtg written incorrectly, it is more likely that it is 
caused by selecting the wrong head. 

Check 

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

01 C(01 D)A 1 A2j 
01 C(01 D)A 1 A3 HDA 
A1Y3(A1Y4) Cables 
A1B2(A1U2) 

See R/W 370 for 
cable locations. 

Repair or replace as 
required. 

#1 

#2 

Determine the failing head 
from the following: 
1. AP1 output. If APl 

has been run, a failing 
physical head matrix is 
printed. See MSG 50. 

2. Use R/W 400 to con
vert to physical cylinder 
and head numbers. 

3. Microdiagnostic Error 
Message Bytes contain
ing the physical head 
value (PA3 byte). See 
Figure 1 to convert 
PA3 byte to physical 
head number. 

Read and record Error 
Message Bytes. See 
MICRO 12 for instructions. 

#22 

R/W 332 

3350 

Yes 

© Copyright IBM Corporation 1976, 1977 

cr~., 
\~J/ 

", __ ",. 
, : 

\"j 

Exit to MICRO section and 
follow the instructions 
under the first failing Error 
Code. 

#11 

MICRO 

No 

#4 

ACC 501 

Seek Verification Check. 
PA3 byte contains an 
incorrect head number. 

Caution: Do not run micro
diagnostic routine 80 or B2 
unless instructed to do so. 

#5 

In failing drive: 
A1G2(A1P2) 

In controller if all drives 
fail: 
A2L2 
A2Q2 

#6 

#7 

#8 

Maintenance procedure 
complete. 

~ START 500 

Run routine B 1 in default 
mode: 
1. Load routine B1 
2. Enter 00 

#9 

#12 

,,r,,, 
\,) 

No 

Physical cylinder 4 and 
fixed head cylinders are 
read. 

)-

,5""" 

"J 

Run routine B1 on the CE 
cylinder: 
1 . Load routine B 1 
2. Enter 10,90,02,30,00, 

00 

Jl14 

Run routine BO on the 
entire CE cylinder. Use the 
procedure on MICRO 54 
then return. 

MICRO 54 and Return 

#18 

Replace the HDA to cor
rect the problem. See 
HDA 710 for the replace
ment procedure. 

#19 

HDA 710 

'''-'''''' 
'l.._ J) 

No 

No 
R/W 332 

Exit to MICRO section and 
follow instructions under 
the first failin Error Code. 

#20 

MICRO 

Maintenance procedure 
complete. 

#21 

START 500 

,t( ". r", r~ 
~,.J \,", 

HI.AU SELECTION FAILURE R/W330 

Figure 1. PA3 Byte Conversion to Physical Head 
Number 

Movable Head Fixed Heads 
r--------

Hex i Movable Hex Fixed Hex Fixed 

Value I Head Value Head Value Head 

PA3 i Number PA3 Number PA3 Number 

00 " 00 40 00 7C 30 i 
02 I 01 42 01 7E 31 

04 02 44 02 80 32 

06 03 46 03 82 33 

08 04 48 04 84 34 

OA 05 4A 05 86 35 

OC 06 4C 06 88 36 

OE 07 4E 07 8A 37 

10 08 50 08 8C 38 

12 09 52 09 8E 39 

14 10 54 10 90 40 

16 11 56 11 92 41 

18 12 58 12 94 42 

1A 13 5A 13 96 43 

1C 14 5C 14 98 44 

1E 15 5E 15 9A 45 

20 16 60 16 9C 46 
22 17 62 17 9E 47 
24 18 64 18 AO 48 
26 19 66 19 A2 49 

28 20 68 20 A4 50 

2A 21 6A 21 A6 51 

2C 22 6C 22 A8 52 
2E 23 6E 23 AA 53 

30 24 70 24 AC 54 

32 25 72 25 AE 55 

34 26 74 26 80 56 

36 27 76 27 82 57 

38 28 78 28 84 58 

3A 29 7A 29 86 59. 

HEAD SELECTION FAILURE R/W330 
,£~ 
,y 

if') 
'\Io...J 
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HEAD SELECTION FAILURE 

An error other than a 
Seek Verification Error 
has occurred, Exit to 
the MICRO section and 
follow the instructions 
under the first failing 
Error Code. 

MICRO 

3350 

No 

© Cupyright IBM Corporatiun 1976, 1977 

Read and record Error 
Message Bytes, See 
MICRO 12 for 
instructions, 

(~' 

No 

(~ ( ( 

B 1 F F indicates that 2 
errors are pending (Bl FD 
and Bl FE!. Display and 
record Error Message 
Bytes for both errors 
using the following 
procedure: 
1. Enter '00' twice.(Data 

display lamps should 
equal'FD'.) 

2. Enter '20' seven times 
to display and record 
Error Message Bytes 
2 through 8 for Error 
Code Bl FD. 

3. Enter '00' twice. (Data 
display lamps should 
equal 'FE'.) 

4. Enter '20' eleven times 
to display and record 
Error Message Bytes 
2 through 12 for Error 
Code Bl FE. 

Determine failing physi
cal head or heads from 
Microdiagnostic Error 
Message Bytes previously 
recorded. 
Refer to the Error Code 
in the MICRO section. 

('~ (" 
;,( 

(-' 

R/W 330 

MICRO 56 

Microdiagnostic 

Run microdiagnostic 
routine Bl and Summary 
Log Seek Verification 
errors: 
1. Load routi ne B 1 
2. Enter 10, 9C, 00, 04, 

00,00 

mine HAR value from 
Error Message Byte 4 and 
convert it to the physical 
head number using Fig· 
ure 1 on R/W 330. 

1. Enter 20 six times 
to display Error 
message bytes 
4 and 7. 

2. Enter 00 and 
execute to 
continue test. 

3. Repeat steps 1 
and 2 to estab
I ish an error 
pattern. 

( ( (' {' (' 

R/W 330 

Use the following proce· 
dure to isolate the problem 
to the HDA, HDA Cable, 
or drive logic: 
1. Select the type of 

failure from the Types 
of Failures column in 
Figure 1. 

2. Read Possible Causes 
column. 

3. Perform one or more 
actions I isted in the 
Action column. 

Replace the HDA, 
See HDA 710 for the 
replacement procedure. 

START 500 

(" (' 

No 

( (" " ('~ (, (- ,(- (~:~ ('" 
<.,. 

( (' c 
mAD SIII(TIOl'; L\II.l'IH RjW 332 

Figure 1. Head Selection Failure 

Types of Failures 

All even· or all odd·numbered 
physical heads fail. 

Every other pair of physical 
heads fail (0 and 1,4 and 5, 
8 and 9, etc" or 2 and 3, 6 
and 7,10 and 11, etc.), 

Physical fixed heads fail in 
groups of 4. 

Physical fixed heads fail in 
groups of 8 with the excep
tion of heads 56 through 59. 

Physical fixed heads fail in 
groups of 16 with the excep
tion of heads 48 through 59. 

Physical fixed heads 0 through 
31 or 32 through 59 fail. 

All physical fixed heads fail. 

Pattern other than above. 

Maintenance procedure 
complete. 

A 

START 500 

Possible Causes 

Failure of Head Select 1 line 
in HDA or HDA cable. 

Failure of Head Select 2 line 
in HDA or HDA cable. 

Failure of MARS HAR Bit 4 
line in HDA or HDA cable. 

Failure of MARS HAR Bit 3 
line in HDA or HDA cable. 

Failure of MARS HAR Bit 
2 line in HDA or HDA cable. 

Failure of Gate 1 or Gate 2 
line in HDA or HDA cable. 

Multiple lines failing in HDA 
or HDA cable. 

---~ 
I I 
I Trouble is the drive logic. I 
'- _______ ..J 

Yes 

Use the Head Selection 
Scoping Procedure on 
R/W 342 to isolate the 
problem. 

Action 

1. If possible, swap 
HDA cables between 
drives to isolate the 
problem to the HDA 
or machine hardware. 
See HDA 713 for the 
procedure. 

2. Check the HDA cable 
using R/W 370 through 
372. 

3. Perform the Head 
Selection Scoping 
Procedure on R/W 342. 

No 

R/W995 

HFAD SELECTION FAILURI, R/W 332 

(, ."'" 



~.", r~ !"'\ f'" '"" ,~ fl !'c -."" I~ (--""', !" ~':\ ~, rF-"', (\ (f!" Ir " F) r-'" rr-':I () ('''' ~"},. r'~ i0 (""'~ 0) (f'"}, () 0 
I : I /' , , 

I,-y' ~ \'J V , ~ , .. "I v' ",--)I 
. ' , "'~ ",,--F "'-J ~ ~' <.f' "'-j "---/' \",J ~' ~ ",,-y ~' ~,/ j '" j "'-.f ',,-j "'-f ~y ~ 



('~' (" 

-----~-~------

(' ("'~' ('~ ( ( (" (-' (- (-' (- -

DATA CHECK (HDA Isolation) 

3350 

1. Use R/W 302 to 
analyze sense informa
tion. 

2. Use R/W 400 to 
conven logical ad
dresses to physical 
cylinder and head 
numbers. 

3. Use the Error Code 
Dictionary to analyze 
microdiagnostic error 
information. 

#1 

fAil card-;-previously called l 
lout should have been I 
replaced and the power 
I.!.u~y volta es checked. -.I 
#3 

1. Read the Possible CaUles 
column in Figure 1. 

2. Follow the procedures 
in the Action column to 
isolate the failure to the 
HDA, HDA cable, or 
drive logic. 

Note that the procedures 
are not always conclusive. 
When reasonably positive 
that the problem is in the 
HDA and skip displacement 
using OLT 3350 PSC or 
alternate track assignments 
cannot correct the prob· 
lem, then replace the HDA. 

START5UO 
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Figure 1. Failure Isolation 

TVpes of Failures 

All MoVable heads on the same arm fail. 

Arm Physical 
Heads 

0 Ot03 
1 4t07 Head 19 
2 8to 11 is not used 
3 12 to 15 for 3330 
4 16 to 19 Compatibility 
5 20 to 23 Mode 
6 24 to 27 
7 28 and 29 

Fixed Heads 0 through 31 (Address 32 
through 63) or 32 through 59 (address 64 
through 91) fail. Heads 57, 58, and 59 are 
not used for 3330 Compatibility Mode 
(movable heads do not fail). 

All fixed heads fail. Movable heads do not 
fail. 

Failures on upper heads only. (Decimal 
20 through 29, Hex '14' through '10' 
as a guide.) 

None of the above. 

----------.~- -
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DATA CHECK (HDA Isolation) R/W340 

Possible Causes Action 

1. HDA internal logic. 1. Swap HDA cables. See HDA 713 for procedure. 
2. A OIip Select line in the HDA cable Note: If cables cannot be swapped, continue with Step 2. 

or logic board land pattern. 2. Check HDA cables. See R/W 370 through 372 for 

Physical Chip procedure. 

Heads Select 3. Scope Head Select lines. See R/W 342 for procedure. 

Ot03 0 4. Replace HDA. See HDA 710 for procedure. 

4t07 1 5. Trouble not found. Go to R/W 995, Entry A. 

8 to 11 2 
12 to 15 3 
16 to 19 4 
20 to 23 5 
24 to 27 6 
28 and 29 7 

1. HDA internal logic. 
2. Fixed Heads 0 through 31 or Fixed 

Heads 32 through 59 lines in the 
HDA cable or logic board land 
pattern. 

1. HDA internal logic. 1. Swap HDA cables. See HDA 713 for procedure. 
2. +6 V to MARS Module, Fixed Hd Note: If cables cannot be swapped, continue with Step 2. 

Select Gate, or Fixed Heads Data X, 2. Check HDA voltages. See R/W 376 for procedure. 
or Fixed Heads Data Y lines in the 3. OIeck HDA cables. See R/W 370 through 372 for procedure. 
HDA cable or logic board land pattern. 4. Scope Head Select lines. See R/W 342 for procedure. 

5. Replace HDA. See HDA 710 for procedure. 
6. Trouble not found. Go to R/W 995, Entry A. 

1. Possible shift of track to head position. 1. If not already done, follow procedure on R/W 306 to recover 
data and rewrite HDA. 

1. Bad head or internal logic to the HDA. 1. Swap HDA cables. Set! HDA 713 for procedure. 
2. Voltages or noise. Note: If cBbles cannot be swapped, continue with Step 2. 
3. HDA cable Data X or Data Y lines. 2. OIeck HDA voltages. See R/W 376 for procedure. 
4. Noisy power amplifier in the adjacent 3. OIeck HDA cables. See R/W 370 through 372 for procedure. 

drive. 4. Scope read data. See R/W 346 for procedure. 
5. Servo off track. 5. OIeck base plate grounding. See R/W 378 for procedure. 

6. Perform ServolHDA Checkout. See ACC 660 for the 
procedure. 

7. Replace power amplifier in adjacent drive. See LOC 4 or 14. 
8. Use OL T 3350 PSC to assign a skip displacement if errors 

are limited to 1 or 2 tracks. Do not use if errors are 
recurring on random addresses. If skip displacement cannot 
be assigned have customer assign alternate tracks or replace 
HDA. See HDA 710 for replacement procedure. 

9. Trouble not found. Go to R/W 995, Entry A. 

DATA CHECK (HDA Iso~tjon) R/W340 



HEAD SELECflON SCOPING PROCEDURE 

PURPOSE 

The purpose of the Head Selection Scoping Procedure is 
to check that aU head selection lines are at the correct 
level with: 

1. A Static Check with no heads selected. 

2. A Dynamic Check while looping a microdiagnostic 
that selects a single head. 

STATIC CHECK 

Microdiagnostic 

Power on the drive and do not load microdiagnostics. 

Action 

Check aU Head Select lines for the inactive level using 
Figure 1. See Note. 

Are the signals correct for aU lines? 

Yes--. Perform Dynamic Check. 

No-- • Use the cable checkout procedure on R!W 372 
and the ALDs to isolate the problem. 

DYNAMIC CHECK 

Microdiagnostic 

Loop routine B 1 on a failing head and bypass errors. 

1. Load routine 

2. See MICRO 56 for parameter entries. 

Use R/W 344 to determine which Select lines should be 
active and inactive for the head selected in the 
microdiagnostic. 

Scope Setup 

Sweep 20 1'51 div 
Trigger 

Slope (+) 
AIH2(AIN2)M05 
+Selected A(B) 

Ch 1 See Figures 1 dlrough 4. 
Ch2 

3350 
EC0340 1358671 
Seq. 2 on Part No. 
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Action 

Check aU Head Select lines for the proper levels (active 
. and inactive) using Figures 1 through 4. All scope 

pictures (Figures 2 through 4) show the active level. 

Are the signals correct for aU Head Select lines? 

Yes--. Return to MAP. 

No--. Use the cable checkout procedure on R/W 372 
and the ALDs to isolate the problem. 

(d""~ 
"'_)1 

Figure 1. Head Selection 

Line Name· Pin Location Active 
Level 

+ Movable Hd Select Gate A1G2 (A1P2) P12 +MST 
+ Fixed Hd Select Gate A1G2 (A1P2) P10 +MST 
-Chip Select 0 A1G2 (A1P2) J11 Gnd 
-Chip Select 1 A1G2 (A1P2. P02 
-Chip Select 2 A1G2 (A1P2) MOO 
-Chip Select 3 (See A1G2 (A1P2) P04 
-Chip Select 4 > Note) A1G2 (A1P2) M04 
-Chip Select 5 A1G2 (A1P2) M02 
-Chip Select 6 A1G2 (A1P2) POl 
-Chip Select 7 A1G2 (A1P2) M05 
-Fixed Heads 32-59 A1G2 (A1P2) S09 -MST 
-Fixed Heads 0-31 A1G2 (A1P2) S10 
-MARS HAR Bit 2 A1G2 (A1P2) Ul1 
-MARS HAR Bit 3 A1G2 (AlP2) U12 
-MARS HAR Bit 4 A1G2 (A1P2) Ul0 
-Head Sell A1G2 (A1P2) 010 
-Head Sel2 A1G2 (A1P2) 007 

*Alliines listed may be found on ALD page KG 170 
(Drive AJ or KP170 (Drive BJ. 

Note: The +6 V measured on a Chip Select line during the 
inactive state comes from the HDA, not the driver card. An 
open Chip Select line causes the voltage at the driver card, 
A 1G2(A 1P2), to float to the ground level. A Chip Select line 
shorted to ground causes multichip select failures, not Data 
Checks. 

0:·/ .~ ... ' ~;J o o 

OV 

OV 

Inactive 
Level 

-MST 
-MST 
+6V 

+MST 

Figure 2. 

(lll AIG2(AIP2)S02 +Selected A(B) 
Volts/diY 0.1 
Probe xlO 

Ch 2 +Movable (or Fixed) Hd Select Gate (See Figure 1.) 
Voit/diY 0.1 
ProbexlO 

00 o o (·11 
.. jI 

HEAD SELECTION SCOPING PROCEDURE R/W 342 

Figure 3. 
(ll i Chip Select (1-7) (See Figure I.) 

Volts/diY 0.5 
Probe xlO 

Ch 2 -Head Sel (I-2) (See Figure I.) 
Volts/div 0.1 

0.1 
OV 

Ch2 

Probe xlO 

OV W+~~~~TH~+H~~+H~+H+H~~~ 

Figure". 
Ch 1 -Fixed Heads ()'31 or 32-59 (See Figure I.) 

Volts/div 0.1 
Probe xlO 

Ch 2 -MARS HAR Bit (2 to 4) (See Figure 1.) 
Volts/div 0.1 

Ch 1 Probe x 10 

OV 

0.2 
OV W+~+H~~~H+H+~~~+H+H+H~~~ 
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HEAD SELECTION SCOPING PROCEDURE HEAD SELECTIQN :;COPING PROCEDURE R/W 344 

Movable Heads Fixed Heads Fixed Heads 

Physical 
Chip 

Fixed MARS Hd 
Movable Heads Heads HAR Bits Sel 

Sel 
Decimal Hex 32/59 0/31 2 3 4 2 1 

Physical 
Chip 

Fixed MARS Hd 
Fixed Heads Heads HAR Bits Sel 

Sel 
Decimal Hex . 32/59 0/31 2 3 4 2 1 

Physical Fixed 
Chip 

Fixed MARS Hd 
Fixed Heads Heads HAR Bits Sel 

Sel 
Decimal Hex 32/59 0/31 2 3 4 2 1 

0 '0' 0 0 0 0 0 0 0 0 0 '0' - 0 1 a 0 a a a 3a '1 E' - 0 1 1 1 1 a a 
1 '1' 0 0 0 0 0 0 0 1 1 '1' - 0 1 0 0 a a 1 31 '1 F' - a 1 1 1 1 0 1 
2 '2' 0 0 0 0 0 0 1 0 2 '2' - 0 1 '0 a 0 1 0 32 '20' - 1 0 a a 0 a a 
3 '3' 0 0 0 0 0 0 1 1 3 '3' - 0 1 0 a 0 1 1 33 '21' - 1 0 a 0 0 0 1 
4 '4' 1 0 0 0 0 1 0 0 4 '4' - 0 1 a a 1 a a 34 '22' - 1 0 a a a 1 a 
5 '5' 1 0 0 0 0 1 0 1 5 '5' - 0 1 a a 1 a 1 35 '23' - 1 a a a 0 1 1 
6 '6' 1 0 0 0 0 1 1 0 6 '6' - 0 1 a a 1 1 a 36 '24' - 1 0 a a 1 a a 
7 '7' 1 0 0 0 0 1 1 1 7 '7' - a 1 a a 1 1 1 37 '25: - 1 0 a 0 1 a 1 
S 's' 2 0 0 0 1 0 0 0 8 'S' - a 1 a 1 a a a 3S '26' - 1 a a a 1 1 a 
9 '9' 2 0 0 0 1 0 0 1 9 '9' - a 1 a 1 a a 1 39 '27' - 1 0 a 0 1 1 1 

10 'A' 2 0 0 0 1 0 1 0 la 'A' - a 1 a 1 a 1 a 4a '2S' - 1 a a 1 0 a a 
11 '8' 2 0 0 0 1 0 1 1 11 '8' - a 1 a 1 a 1 1 41 '29' - 1 0 a 1 0 0 1 
12 'c' 3 0 0 0 1 1 a 0 12 'C' - a 1 a 1 1 a a 42 '2A' - 1 0 a 1 0 1 a 
13 '0' 3 0 0 0 1 1 0 1 13 '0' - 0 1 a 1 1 a 1 43 '28' - 1 0 0 1 0 1 1 
14 'E' 3 0 0 0 1 1 1 0 14 'E' - 0 1 0 1 1 1 a 44 '2C' - 1 a a 1 1 a 0 
15 'F' 3 0 0 0 1 1 1 1 15 'F' - a 1 a 1 1 1 1 45 '20' - 1 a a 1 1 a 1 
16 '10' 4 0 0 1 0 0 0 0 16 'la' - 0 1 1 0 a 0 0 46 '2E' - 1 a a 1 1 1 0 
17 '11 ' 4 0 0 1 0 0 0 1 17 '11' - 0 1 1 0 a 0 1 47 '2F' - 1 0 0 1 1 1 1 
18 '12' 4 0 0 1 0 0 1 0 lS '12' - a 1 1 a 0 1 0 4S '30' - 1 0 1 0 0 0 0 
19 '13' 4 0 0 1 0 0 1 1 19 '13' - a 1 1 a a 1 1 49 '31' - 1 a 1 a 0 a 1 
20 '14' 5 0 0 1 0 1 0 0 2a '14' - a 1 1 a 1 a a 50 '32' - 1 0 1 0 0 1 0 
21 '15' 5 0 0 1 0 1 0 1 21 '15' - a 1 1 a 1 a 1 51 '33' - 1 0 1 a 0 1 1 
22 '16' 5 0 0 1 0 1 1 0 22 '16' - a 1 1 a 1 1 a 52 '34' - 1 a 1 a 1 a a 
23 '17' 5 0 0 1 0 1 1 1 23 '17' - a 1 1 a 1 1 1 53 '35' - 1 0 1 0 1 a 1 
24 'lS' ,6 0 0 1 1 0 0 0 24 '18' - 0 1 1 1 a a 0 54 '36' - 1 a 1 0 1 1 a 
25 '19' 6 0 0 1 1 0 0 1 25 '19' - a 1 1 1 a a 1 55 '37' - 1 0 1 a 1 1 1 
26 'lA' 6 0 0 1 1 0 1 0 26 'lA' - a 1 1 1 0 1 a 56 '38' - 1 0 1 1 a a 0 
27 '18' 6 0 0 1 1 0 1 1 27 'lB' - 0 1 1 1 a 1 1 57 '39' - 1 0 1 1 0 a 1 
28 'lC' 7 0 0 1 1 1 0 0 28 'lC' - a 1 1 1 1 0 0 5S '3A' - 1 0 1 1 0 1 a 
29 '10' 7 0 0 1 1 1 0 1 29 '10' - 0 1 1 1 1 0 1 59 '38' - 1 a 1 1 0 1 1 

3350 
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READ DATA SIGNAL SCOPING PROCEDURE 

Purpose 

The purpose of the Read Data Signal Scoping Procedure 
is to provide a method of scoping the HDA Read signal 
while looping a single track Read operation. The Read 
signal cannot be scoped directly. An amplifier that is not 
functional to machine operation is located on the Read 
Detector card to allow scoping of the Read signal. 

Scoping the Read signal determines: 

• If the amplitude of the Read sigrial from a suspected 
bad head is adequate. 

• If the combined frequency response of the head and 
the disk surface of a suspected bad head or track is 
within tolerance. 

Track Format 

The track to be read must be formatted with the standard 
HA, RO (Count and Data), and R1 (Count and Data). 
The Rl Count field must be written to reflect the R1 data 
length and the R 1 Data field must be written with an 
alternating data pattern of 8 bytes of 'AA' and 8 bytes 
of 'FF'. This pattern must be repeated at least ten 
times. 

Most microdiagnostics and OL Ts that write on the CE 
cylinder leave the CE tracks formatted with the proper 
data pattern for this procedure. To format the CE 
cylinder, run microdiagnostic routine BO in default mode 
(see MICRO 52). To format any track, including those 
used by the customer, use OLT T3350WT (see OLT 25) or 
FRIEND. When formatting customer tracks, be sure data is 
removed since it wiJI be destroyed. 

3350 
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Looping Instructions 

A Read operation can be looped on a specific head using 
FRIEND or OLT T3350PSB, but microdiagnostic routine 
Bl is preferred (see MICRO 57, Scope Loop-Physical, for 
proced ure ). 

Scope Setup (See Figure 1.) 

Sweep 

Mode 

Trigger 
Slope (+) 
A1H2(A1N2)J13 
+Squelch A(B) 

0.1 ms/div 

ADD 
(with Ch 2 inverted) 

Ch 1 AIJ2(A1M2)B05 
Differential Read X TP A(B) 
Volts/div 10 to 20 mV (See Note.) 
Probe xlO and grounded. 

Ch 2 AJJ2(AIM2)B07 
Differential Read Y TP A(B) 
Volts/div 10 to 20 mV (See Note.) 
Probe xlO and grounded. 

Action 

Use Figures 1 and 2 to obtain the scope picture shown in 
Figure 3. 

Analysis 

The frequency of the repetitive' AA' pattern is 1/2 of 
the frequency of the repetitive 'FF' pattern. The 
amplitude of the 'FF' pattern is less than that of the 
, AA' pattern. This difference in amplitude is due to the 
combined frequency response (head resolution) of the 
head and disk surface. 

The peak-to-peak amplitude of the 'FF' pattern should 
not fall below 165 miJIivolts and must be equal to a 
minimum of 55% of the average peak-to-peak amplitude 
of the 'AA' pattern. This is determined by dividing the 
average peak-to-peak value of the 'FF' pattern by the 
average peak-to-peak value of the' AA' pattern. 

As shown in Figure 3, the average peak-to-peak value of 
the 'AA' pattern is about 4 divisions and the average 
peak-to-peak value of the 'FF' pattern is about 3 
divisions (3/4=0.75). Head resolution is equal to 0.75 
or 75%. The average peak-to-peak amplitude 
measurements should be made as close as possible to the 
nearest tenth of a division. 

( ( ( 

Figure 1. Scope Setup. 

Scope picture may vary depending on the number of 
'FF' and 'AA' patterns written. 

Figure 2. Use the same scope setup as Figure 1 and 
change: 

Delay Time -Delay Sweep = 5 [.J.S 

Horizontal Display = A Intensified during B 
Sweep Mode = B Starts After Delay Time 
Delay-Time Multiplier - adjust intensified portion 
to obtain scope picture as shown on Figure 2. 

Intensified Portion 

( ( ( ( c 
READ DATA SIGNAL SCOPING PROCEDURE R/W346 

Figure 3. Use the same scope setup as Figure 2 and 
change Horizontal Display to Delayed Sweep 
(B). 

'FF' 'AA' 
Pattern Pattern 

Note: Even-numbered movable physical heads and all 
fixed physical heads normally have about 1.5 times 
the peak-to-peak voltage amplitude of the odd 
numbered movable physical heads. This difference in 
peak-to-peak value is due to the even numbered 
physical heads and the fixed physical heads having 
been written with Hi I W (Hi Write Current). 

READ DATA SIGNAL SCOPING PROCEDURE R/W346 
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READ DATA PATH SCOPING PROCEDURE 

Purpose 

The purpose of the Read Data Path Scoping Procedure is 
to provide information to allow scoping of the read data 
path and associated control lines while looping a Read 
Home Address operation. 

Microdiagnostic 

Run microdiagnostic routine AF on the first failing drive 
(nearest the controller). If all the drives are failing, run 
microdiagnostic routine AF on Drive A of the A2 
Module. 

Loop test 1 and bypass errors: 

1. Load routine AF 

2. Enter 10,01,01,01,00 

A Read Home Address operation is looped using physical 
head 1. 

Scope Setup 

Sweep 10 JLs/ div 
Trigger 

Slope (+) 
A2Q2J09 
+Gl 

Ch 1 A2T2D07 4) 
+Read*Write Data 
Volts/div 50 mV 

Probe x 10 
Ch 2 A2T2B05 • 

-Read*Write Data 
Volts/div 50 mV 

Probe x 10 

Action 

1. The signal should be the same as shown in Figure 1. 

2. Scope the same points differentially (ADD Mode 
and Ch 2 inverted). Compare signals to Figure 2. 

The amplitude after the gap should be 1 V peak-to-peak 
± 10%. 

The portion of the signal that is before the gap is 
composed of Clock bits coming from the controller. The 
portion of the signal that is after the gap is composed of 
Clock and Data bits coming from the HDA. 

3350 
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Are the signals correct for both Figures 1 and 2? 

Yes- ~ Return to MAP and continue. 
No-- ~ Scope test point" (of drive being tested) 

using the previous Scope Setup and Action 
Steps 1 and 2. The signals should be the same 
as shown in Figures 1 and 2. 

Are the signals correct? 

Yes- ~ Use the diagram to isolate the problem. 
No- ~ Go to R/W 352 and continue with the Read Data 

Path Scoping Procedure. 

B2 Module 

From 
Drives { R/W 352 A.~....:..:::~---. Read*Write 

R/W 352 B Data 

From next 
B2 module 

OV 

O.V 

O'iA-A1B3 01 A-A1U3 

Test Point 0 

Figure 1. Read Data 

Mode = ALT 

I nterframe Connector 
(See Note) 

r 

01E-A1U2 

1-

e 

--I 
~ I 

01E-A1B2 I __ ..J 

e 
+Read*Write Data A1J2 (A1M2) 013 A1B3 B12 Al U3 B12 
-Read*Write Data A1J2 (A1M2) 012 A1B3 B13 A1U3 B13 

() !"\ ~, r~ ;<"~'~ 
I I <Ji '---Y y \.,._); c 

READ DATA PATH SCOPING PROCEDURE R/W 350 

Figure 2. Read Data Differentially 

Mode = ADD 
1 V peak-to-peak ± 10% 

Clock bits 
from controller 

Data bits from 
the HDA 

Note: Wires are twisted and pin designations change as 
shown in diagram. See RjW 326 for interframe connector 
diagram. 

A2 Module 

From 
Drives 

CD 
A1U2 D12 
A1U2D13 

a Read*Write 
C' Data 

{ 
R/W 352 A .~ __ ---, Read*Write 

Data 
R/W 352 B 

01A-A1R3 

G 0 e 
A1B2 B12 A1B3 B12 A1U3 B12 
A1B2 B13 A1B3 B13 A1U3 B13 

01 A-A 1 U3 01 A-A2V2 

0 • 
A2V2 B12 A2T2D07 
A2V2 B13 A2T2 B05 

A2T2 
BJ100 

LINE 
RECEIVER 

READ DATA PATH SCOPING PROCEDURE R/W 350 
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READ DATA PATH SCOPING PROCEDURE 

Scope Setup 

Sweep 20 p,s/div 
Trigger 

Slope (+) 
A1H2(A1N2)M05 
+Selected A(B) 

Ch 1 A1H2(A2N2)S13 10 
+Set Read*Write A(B) 
Volts/div 0.1 
Probe x 10 

Ch 2 A1J2(A1M2)B09 
-Read Transmit A(B) e 
Volts/ div 0.1 
Probe x 10 

Action 

The signal should be the same as shown in Figure 1. 

Are the signals correct? 

Yes- ~ Go to the next scope setup. 

No-- ~ Use the diagram on this page and the 
procedure on R/W 360 to isolate the problem. 

Scope Setup 

Sweep 20 p,s/div 
Trigger 

Slope (+) 
A1H2(A1N2)M05 
+Selected A(B) 

Ch 1 A1J2(A1M2)J05 e 
- Squelch Gate A(B) 
Volts/div 0.1 
Probe x 10 

Action 

The signals should be the same as shown in Figure 2. 

Are the signals correct? 

Yes- ~ Use the diagram on this page and the 
procedure on R/W 350 to isolate the problem. 

No-- ~ Use the diagram on this page and the 
procedure on R/W 360 to isolate the problem. 
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I 441300 I 441303 
31 Mar 76 30 Jul 76 

Figure 1. Scope Data Control 

OV 
.-

ov 

Figure 2. Scope Data Control 

( ( (" ( " (-- ( (-

Drive A 

Set Read*Write A ~ 
MST Out bus Bit 2 A 

MST Out bus Bit 3 A 

MST Out bus Bit 4 A 

-- ---------

( 

A1H2 
KHxxx 

(-

R/W CONTROL 

(' (' 

Read Transmit A 

Squelch Gate A 

@3hs ;]if- Read Data 

( (- -f- (' (" .. f (~'- (~\-.--.--{-~ 

READDATAPATHSCOPINOPROC;::EDURE R/W 352 

~ 
~ 

A1J2 
KJxxx 

READ 
DETECTOR 
AND 
AMPLIFIER 

Read*Write Data A A R/W 350 

Read*Write Data A 
B R/W 350 

- - - - - - - - - - - - - - - - - - - I- -
Drive B A1N2 A1M2 

KHxxx KMxxx 

~ 
R/WCONTROL READ 

Set Read* Write B DETECTOR 

~ 
AND 
AMPLIFIER 

MST Out bus Bit 2 B Read Transmit B 

~ Read* Write Data B 
MST Out bus Bit 3 B Squelch Gate B 

MST Out bus Bit 4 B 

Read*Write Data B 

Gg§](f Rea,d Data 

Chart 
Line Line Name ALD Test Point 
No. 

1 +Set Read*Write A(B) KH140 (KN140) A1H2(A1N2)S13 -0 
2 - MST Outbus Bit 2 A(B) KH160 (KN160) A1H2 (Al N2) P09 

3 - MST Outbus Bit 3 A(B) KH160 (KN160) A1H2 (A1N2) U09 

4 - MST Outbus Bit 4 A(B) KH160 (KN160) Al H2 (Al N2) P02 

5 - Read Transmit A(B) KJ100 (KM100) A1J2 (A1M2) B09 e 
6 -Squelch Gate A(B) KJ100 (KM100) A1J2 (A1M2) J05 • 
7 +Read*Write Data A(B) KJ100 (KM100) A1J2(A1M2) D13 

8 -Read*Write Data A(B) KJ100 (KM100) A1J2 (A1M2) D12 

READ DATA PATH SCOPING PROCEDURE R/W 352 



READ HOME ADDRESS (Read G 1 - Tag 'OE' Bus '4E') 

The following is a description of a Read G 1 operation as 
it is used in microdiagnostic routine AF, test 01: 

See OPER 230 through 233 for a general description 
of a Read operation. 

1. Before the Read G 1 tag is executed, the CE drive is 
selected (Tag' 83' Bus' 10 ') and a Set 
Read/Write (Tag '85') is issued. 

2. As soon as the drive is oriented on Index, the Gap 
Counter is reset and the microdiagnostic issues a 
Sync tag (Tag 'OB') to aid in scoping. (Sync pulse 
will be available at the RAS test point.) 

3. The microdiagnostic issues the Read Gl tag (Tag 
'OE' Bus' 4E'). The' E' in Bus Out bits 4 
through 7 is the modulo count (units position of the 
byte count). This indicates that 14 bytes are to be 
transferred. 

4. At Count 64 time, the controller activates Read Gate 
to the drive. 

S. At Count 76 time, the controller activates Un squelch 
to the drive. 

6. At Count 102 time, the Gap Counter is reset to 
zero. 

7. At Count 1 time, the VFO is locked to data and put 
in Fast Sync mode. 

8. At Count 8 time, VFO Fast Sync is reset and the 
hardware starts searching for a Sync Byte in 
SERDES (' 19'). 

9. After the Sync Byte is detected, Data Good is activated. 
This indicates that the next byte entering SERDES 
is the data byte. If no Sync Byte is detected by 
Count 22 time, the G1 Retry latch (BG140) is set to 

. allow for a possible skip defect. At Count 128 time, 
the Gap Counter is reset to zero. VFO is locked to data 
again and if a Sync Byte is not detected by Count 21 
time, a Check End condition with a No Sync Byte 
Found indication results. 

See OPER 232 for additional information on 
the Sync Byte. 

10. Read Mode, Run ECC, and Run Modulo are activated 
and the Gap Counter is again reset to zero. 

11. The Gap Counter is set to the inverted modulo 
count, which in this case is 1 (see number 3 above, 
for modulo count). The Sync Byte is placed on Bus 
In and Sync In is sent to the storage control. 
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12. Sync Out is returned from the storage control. 

13. Fourteen more Sync In and Sync Out cycles transfer 
the Home Address to the storage control. The data 
transfer is ended when the Gap Counter equals 15. 

14. End Data and Transfer ECC are activated and Read 
Mode is de-activated. 

15. The six ECC Bytes are transferred to the ECC Shift 
Register. If ECC Zeros Compare is active after the 
six ECC Bytes are transferred, ECC Data Check is 
blocked. 

16. Op End is activated and Normal End is sent to the 
storage control. If ECC Data Check was not blocked 
(see number 15 above). Check End. Command 
Overrun (Bus In bit 0). and ECC Data Check (Bus 
In bit 3) are sent to the storage control instead. 

17. End Response is returned from the storage control. 

18. Reset End Condition is activated in the controller. 

Sync Byte ('19') 

Skip Displacement 
Physical Addres$ (Hex) 

Flag Byte· 

I Logical Head Address (Hex) 1 .. L.09.IC31 CyIindllr Address (Hex) 

-L-L 
1 -ECC Bytes ...... 6 

Home Address -----·1 

"-f,,, ():" ;"'""" 0, r"" 0 ~ (~\ (~ r~. () ~ f'" C) ("-. 0 1 '\..Y ~y 'v 'J ",-y ."-Y V U ' , ,,/ \t....J ',,- ,. ./ 

,.,('")., 

0: 

READ HOME ADDRESS (Read G 1 - Tag 'OE' Bus '4E') R/W 360 

Te.t 1 loops a Read Home 
Address 0 ration. 

R/W 995 

Loop test 1 and bypass 
errors: 
1 . Load routine AF 
2. Enter 10,01,01,01, 00 

1#2 

Use the description on this 
page and the Read HA 
Sequence Charts on R/W 
362 and 364 to scope a 
Read Home Address 
operation. 

Sweep 
Trigger Ext 

Slope (+1 
A2Q2J09 
+G1 

Ch 1 Scope line numbers 1 
through 20 on R/W 
362. 

#6 

Sweep 
Trigger Ext 

Slope (-I 
A2Q2D10 
- Not Index Data 

Good 
Ch 1 Scope line numbers 

21 through 32 on 
R/W 362 through 
36.4. 

1#5 

Maintenance procedure 
complete. 

START 500 

READ HO~1E ADDRESS (Read G 1- Tag 'OE' Bus '4E') R/W 360 

/~ ,.,f"\ "'-.~ r~ 0 0) 0 C) I . 

V I,y I • 

"J ,,~/ '(.J' \. 0 
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READ HA SEQUENCE CHART 

Chart 
Line Line Name 
No. 

1 -Ct 1 

2 -Ct 15 

3 -Ct64 

4 -Ct67 

5 -Ct 28*76 

6 -Reset Ctr 

7 -Phy Index 

8 -Index Alert 

9 -Read Gate 

10 -Orientated 

11 -RAS TP 

12 -Read Op 'OE' 

13 +G1 

14 - Transfer Sector Count 

15 -Unsquelch 

16 +VFO to Data 

17 +Servo Mode 

18 -VFO Fast Sync 

19 + Reset Fast Sync 

20 - Not Index Data Good 

21 - Read -Mode Control 

22 - Run ECC Control 

23 -Read Mode 

3350 

© Copyright IBM Corporation 1976 

BG140 

BG120 

BH140 

BH120 

BH140 

BG100 

BA140 

BH150 

BH140 

BH130 

BD100 

BD100 

BH120 

BH120 

BH140 

BG140 

BC140 

BC140 

BG140 

BH160 

BG150 

BG170 

BG170 

I 441300 
31 Mar 76 

( (-

ALD Test Point 

A2P2 J04 

A2P2 B09 

A2Q2 G09 

A2Q2 G07 

A2Q2 M08 

A2P2 G09 

A2F2 G09 

A2Q2 J11 

A2Q2 P09 

A2Q2J06 

A2L2 J11 

A2L2 M02 

A2Q2J09 

A2Q2J07 

A2Q2 M09 

A2P2 G04 

A2S2 G10 

A2S2 S09 

A2P2 G04 

A2Q2D10 

A2P2D03 

A2P2 J02 

A2P2D05 

(' ( ( (~' (-' C.-· --c···.··, 
. , . 

READ HA SEQUENCE CHART R/W 362 
GAP COUNTER VALUE 

READ OP SET READ GATE VFO FAST SYNC DATA AND ECC DATA TRANSFER END DATAOP 

15 2f 
614 ,7 ~6 1y2 1 T '15 

- -, 

I 

-- -
-

-
- -

- - <>- -
~ '> -

<> 

-
-

> -
~ 

/ '> 
"'> -

READ HA SEQUENCE CHART R/W362 





----"---'_ .. 

(, ( (: (-' (~" (' (~' (~ {- ( 
-. f' (~ (" (- (, (~ C . :-.' y "'"",v ~,..I",/ 

READ HA SEQUENCE CHART REAP HA SEQUENCE CHART R/W 364 

GAP COUNTER VALUE 

Chart READ OP SET READ GATE VFO FAST SYNC DATA AND ECC DATA TRANSFER END DATAOP 
Line Line Name ALD Test Point 15 No. 28 64 67 76 1?2 1 ? ? i I I I 
24 -Sync In BC170 A2S2 S10 - - - ------------
25 + Sync Out BC170 A2S2 S12 - -- -----------. 
26 +End Data BG170 A2P2 G02 

27 -Xfer ECC Control BG170 A2P2J06 

28 - ECC Zeros Compare BC150 A2S2 U06 
IIIIIIIIIIIIIIIIIIIII!III 

29 -Op End BG170 A2P2 P04 
./ -

30 +Normal End NPL BE160 A2K2 D11 --~ '> ./ -
31 + End Response N PL BF160 A1G2 S03 

< -
32 + Reset End Condition BF160 A2G2 G05 > -

./ ./ ~ 
'> '> 

< 
f"" 

3350 
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, I READ DATA CABLE DIAGRAM 
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READ DATA CABLE DIAGRAM R/W370 

Drive B HDA (Rear View) Connectors Drive A HDA (Rear View) Connectors 

010-A1A2 
r--

L-

01D-A1A3 
r--

C /-~ 

~-y) 

Logic Board 01A-A1 
Pin Side View 

I Y6 I rn:J I Y 4 I I Y3 I I Y2 I c:rIJ 
VUTSRQPNMLKJ HGFEDCBA 

---
H R R 
E 0 0 

R R H 
ODE 

01C-A1A2 
r--

L--

01C-A1A3 
r--

Read/Write Data Out 
(From next 82 module) ;i--------~14 
SeeR1W326. 

AWO 
ORE 
AT T 
o C 8 
001-
R N 

OW A 
E R 0 
T T A 
A C 0 
1-0 0 

ReadlWrite Data In .. -+-------1111(~ (To controller) 
See R1W326. 

R T 
E R 
G 0 
8 L 

8 

N R 
T R 
R E 
o G 
L A 
A 

See description on 

r~~26i I I I 

[YfJ [![] I Y4 I [TIJ I Y21 [YQ 

READ DATA CABLE DIAGRAM R/W 370 

i"'~ [" (~ (': ~"~ (~ t~ r ...... ', J 1"-" () ,r-\, ,,r,, r .... ' 0, 1"'" r--"", !,,-----. rr-t C () (. \ r ~ I,. \ 

V ~' ~ '-.y I, 

\. "'-)/ V 0' ',-/ ,y Vt..J "'-.Y '- }' } \., " " 

,0 
\0 
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HDACABLECHECKPROCEDURE 

Purpose 

The purpose of this procedure is to check continuity of 
the RDA cable lines. 

Procedure 

1. Set the drive Start/Stop switch to the Stop position. 

2. Turn the Drive DC Power switch to the orr 
position. 

3. Remove the two cable connectors from the RDA, 
but do not remove the connectors from the Al 
board: 
OIC (010) AIA2 
OIC (010) AIA3 

See R/W 370 for the location. 

4. Check continuity of cables using Figure 1 on this 
page and the cable diagram on R/W 370. Refer to 
the MAP page that was used to enter this procedure 
for an indication of the failing lines. 

Action 

Are cables OK? 

Yes- ~ Restore the HDA cables, turn the Drive DC Power 
switch to the On position, and return to the MAP 
page. 

No- ~ Repair or replace as required. Exit to START 
500 when the trouble is corrected. 

33S0 
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Figure 1. HDA Signal Lines 

line Name ALO Card 

Movable Heads A( B) Data Y KJ100 (KM100) A1J2 (A1M2) G12 
Movable Heads A(B) Data X KJ100 (KM100) A1J2 (A1M2) J12 
Gnd 
Fixed Heads A(B) Oata X KG170 (KP170) 
Fixed Heads A(B) Oata Y KJ100 (KM100) A 1J2 (A 1 M2) G07 
Gnd 
-Fixed Heads 0·31 A(B) KG170 (KP170) A1G2 (A1P2) S10 
+6 V KA100 (KV100) Al El 011 (Al R1Cll) 
-MARS HAR Bit 2 A(B) KG170 (KP170) A1G2 (A1P2) Ull 
-Fixed Heads 32·59 A(B) KG170 (KP170) A1G2 (A1P2) S09 
Gnd 
-MARS HAR Bit 3 A(B) KG170 (KP170) A1G2 (A1P2) U12 
-MARS HAR Bit 4 A(B) KG170 (KP170) A1G2 (A1P2) Ul0 
Gnd 
+Fixed Heads HOA KF110 (KOll0) A1F2 (Al02) S03 
+MARS Unsafe Current A(B) KG210 (KP210) A1G2 (A1P2) G08 
-Chip Select 6 A(B) KG170 (KP170) A1G2 (A1P2) P03 
-Chip Select 7 A(B) KG170 (KP170) A1G2 (A1P2) M05 
Gnd 
-Chip Select 5 A(B) KG170 (KP170) A1G2 (A1P2) M02 
-Chip Select 4 A(B) KG170 (KP170) A1G2 (A1P2) M04 
Gnd 
-Chip Select 2 A(B) KG170 (KP170) A1G2 (A1P2) M03 
-Chip Select 3 A(B) KG170 (KP170) A1G2 (A1P2) P04 

-Chip Select 1 A(B) KG170 (KP170) A1G2 (A1P2) P02 
-Chip Select 0 A(B) KG170 (KP170) A1G2 (A1P2) Jl1 

Write Current A(B) HOA KJ100 (KM100) A1J2 (A1M2) J06 
Write Current AlB) HOA KJ100 (KM100) A1J2 (A1M2) J06 
+"MARS Unsafe Current A(B) KG210 (KP210) A1G2 (A1P2) G08 
+Write Select Fixed HOA KG200 (KP200) A1G2 (A1P2) U09 
-4 V KA100 (KV100) A1A2 (A1U2) C06 
-4V KA100 (KV100) A1B2 (A1V2) C06 
-4V KA100 (KV100) A 1 A2 (A 1U2) C06 
-4V KA100 (KV100) A1B2 (A1V2) C06 
-4V KA100 (KV100) A1A2 (Al U2) C06 
+ 6 V to MARS Module A(B) KG210 (KP210) A1G2 (A1P2) G07 
-Head Sel 2 A(B) KG170 (KP170) A1G2 (A1P2) 007 
Gnd 
+ Write Select Movable H OA KG200 (KP200) A1G2 (A1P2) S08 
-Head Sell A(B) KG170 (KP170) A1G2 (A1P2) 010 

S~are 
+ V to MARS Modules HOA KG210 (KP210) A1G2 (A1P2) G07 
Servo Ground KA100 (KV100) A1B2 (A1U2) Cll 
Servo Ground KA100 (KV100) A1B2 (A1U2) Cl1 
Raw Servo Signal 1 A(B) KC100 (KT100) A1C2 (A1T2) G13 
Raw Servo Signal 2 A(B) KC100 (KT100) A1C2 (A1T2) J13 
-8.3 V A(B) KC100 (KT100) A1C2 (A1T2) B02 
-8.3 V A(B) KC100 (KT100) A 1 C2 (A 1T2) B02 

* The pin in the B row is connected to the same pin on the 
D rowan the pin side of the A 1 Board. 

( ( 

A 1 Board Connector 

Cable Board 

Y3B02 (Y4B02) A1Hl A13 (All1 013) 
Y3002 (Y4002) A1Hl All (A1L1 011) 
Y3B03 (Y4B03 A 1 H 1 B 13 (A 1 II E 1 3) 
Y3003 (Y4003) A1Hl Bl1 (All1 Ell) 
Y3B04 (Y4B04) A1Hl C13 (A1Ml A13) 
Y3004 (Y4004) A1Hl Cll (A1Ml Al1) 
Y3B05 (Y4B05) A1Hl 013 (A1Ml B13) 
Y3005 (Y4005) A1Hl 011 (A1Ml Bl1) 
Y3B06 (Y4B06) A1Hl E13 (A1Ml C13) 
Y3006 (Y 4006) A1Hl Ell (A1Ml Cl1) 
Y3B07 (Y4B07) A1Jl A13 (A1Ml 013) 
Y3007 (Y4007) A1Jl All (A1Ml 011) 
Y3B08 (Y4B08) A1Jl B13 (A1Ml E13) 
Y3008 (Y 4008) A1Jl Bl1 (A1Ml Ell) 
Y3B09 (Y4B09) A1Jl C13 (A1Nl A13) 
Y3009 (Y4009) A1Jl Cl1 (A1Nl All) 
Y3Bl0 (Y4Bl0) A1Jl 013 (A1Nl B13) 
Y3010 (Y4010) A1Jl 011 (A1Nl Bll) 
Y3Bll (Y4Bll) A1Jl E13 (A1Nl C13) 
Y3011 (Y4011) A1Jl Ell (A1Nl Cl1) 
Y3B12 (Y4B12) A1Kl A13 (A1Nl 013) 
Y3012 (Y4012) A1Kl All (A1Nl 011) 
Y3B13 (Y4B13) A1Kl B13 (A1Nl E13) 
Y3013 (Y4013) A1Kl Bll (A1Nl Ell) 

A1B2 (A1U2) B02 
A 1 B2 (A 1U2) 002 
A1B2 (A1U2) B03* A1B2 (A1U2) 003* 
A1B2 (A1U2) 003* A1B2 (A1U2) B03* 
A1B2 (A1U2) B04 
A1B2 (A1U2) 004 
A1B2 (A1U2) B05 
A1B2 (A1U2) 005 
A 1 B2 (A 1U2) B06 
A1B2 (A1U2) 006 
A1B2 (A1U2) B07 
A1B2 (A1U2) 007 
A1B2 (A1U2) B08 
A1B2 (A1U2) 008 
A1B2 (A1U2) B09 
A1B2 (A1U2) 009 
A1B2 (A1U2) Bl0 
A1B2 (A1U2) 010 
A 1 B2 (A 1 U2) B 11 * A1B2 (A1U2) 011* 
A1B2 (A1U2) 011* A1B2 (A1U2) Bl1* 
A1B2 (A1U2) B12 
A1B2 (A1U2) 012 
A1B2 (A1U2) B13* A1B2 (A1U2) 013* 
A1B2 (A1U2) 013* A1B2 (A1U2) B13* 

( ( ( 

HDA CABLE CHECK PROCEDURE R/W 372 

HOA Conn 
01C (010) 

A1A2 B02 
A1A2002 
A1A2 B03 
A1A2003 
A1A2 B04 
A1A2004 
A1A2 B05 
A1A2005 
A1A2 B06 
A1A2006 
A1A2 B07 
A1A2007 
A1A2 B08 
A1A2008 
A1A2 B09 
A1A2009 
A1A2 B10 
A1A2010 
A1A2 Bll 
A1A2011 
A1A2 B12 
A1A2012 
A1A2 B13 
A1A2013 

A1A3 B02 
A1A3002 
A1A3 B03 
A1A3003 
A1A3 B04 
A1A3004 
A1A3 B05 
A1A3005 
A1A3 B06 
A1A3006 
A1A3 B07 
A1A3007 
A1A3 B08 
A1A3008 
A1A3 B09 
A1A3009 
A1A3 Bl0 
A1A3010 
A1A3 Bll 
A1A3011 
A1A3 B12 
A1A3012 
A1A3 B13 
A1A3013 

HOA Connector 
01C (010) A1A2 

HOA Connector 
01C (010) A1A3 

HDA CABLE CHECK PROCEDURE R/W 372 
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HDAVOLTAGECHECKPROCEDURE 

Purpose 

The purpose of this procedure is to check voltages at the 
HDA connectors. The voltages should have previously 
been checked at the A 1 logic board. If not, check the 
voltages using Figure 1 on R/W 312 before continuing. 

Test Equipment Required 

Digital Voltmeter 

Scope 

Procedure 

1. Set the drive Start/Stop switch to the Stop position. 

2. Turn the drive DC Power switch to the Off 
position. 

3. Remove the two cable connectors from the HDA: 

OlC (OlD) A1A2 
OlC (010) A1A3 

See R/W 370 for the location. 

4. Turn the drive DC Power switch to the On position. 

5. Check voltages and ripple at cable end using Figure 
1. See Figure 2. 

Action 

Are the voltages and ripple correct? 

Yes- '" Turn the drive DC Power switch to the Off 
position, restore the HOA cables, restore the 
power, and return to the MAP page. 

No-- '" The problem is in the HOA cables or the At 
logic board land pattern. See R/W 372 for 
voltage source. Repair or replace as required. 
Exit to START 500 when the trouble is 
corrected. 

3350 
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HDA VOLTAGE CHECK PROCEDURER/W 376 

Figure t. HDA Voltage Level 

Voltage Test Point 01C(010) Tolerance Maximum AC Ripple 

-4V A1A3 B05 -3.S5 to - 4.50 V* 0.23 V pop 

-4V A1A3005 

-4V A1A3 B06 

-4V A1A3006 

-4V A1A3 B07 

+6V A1A3 D07 +5.76 V to +6.24 V· 0.08 V pop 
+6V A1A3 D10 

+6V A1A2005 

• All voltages are referenced to ground at 01 C (01 D) A 1 A2DOS or 01 C (01 D) A 1 A3DOS. 

Figure 2. Cable End View Pin Locations 

002 0 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 
o 
o 
o 

013 0 

B02 

B13 

HDA VOLTAGE CHECK PROCEDURE R/W 376 
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BASE PLATE GROUND CHECK PROCEDURE 

Purpose 

The purpose of this procedure is to check base plate 
grounding and base plate isolation from the frame and 
motor plate. 

Tools Required 

CE Meter. 

Procedure 

1. Set the DC Power switch to the Off position. 

2. Remove the two cables from the HDA: 
OlC (010) AIA2 t D 
OlC (010) AIA3 f 
See R/W 370 for the location. 

3. Check for continuity from the base plate II to the 
frame. The base plate is grounded to the frame 
through a wire II attached to the left rear of the 
base plate mounting pad. 

4. Remove the base plate ground wire and check for 
continuity again. The base plate should be isolated 
from the frame (minimum resistance is 2 Megohm). 
If the base plate is not isolated from the frame, the 
most probable cause is a short through the motor 
plate II The motor plate and motor case should 
be isoraied from the base plate when the HDA 
cables and the base plate ground wire are removed. 

S. Check for continuity from the motor plate to the 
frame. The motor plate should be grounded to the 
frame through the motor cable and plug. 

6. Check the noise suppression capacitor fJ for a 
shorted or open condition. To check the capacitor, 
do the following: 

3350 

a. Momentarily short the capacitor lead to the 
capacitor case. 

b. Set the CE Meter to RX 1000 and hold one 
meter lead on the capacitor lead and touch the 
other meter lead to the capacitor case. The 
meter should deflect very slightly, then return 
toO. 

c. Quickly reverse the meter leads to the 
capacitor. The meter should deflect almost 
twice as far as it did in Step b, then return to 
O. 

@ Copyriaht IBM Corporation 1976 

Action 

Correct any problems found, reinstall the ground wire 
and HDA cable, then return to the MAP page. 

.. HDA Cables 

II 

II Drive Motor Plate 

II Base Plate -----

(-- (- ( ( 

BASE PLATE GROUND CHECK PROCEDURE R/W 378 

BASE PLATE GROUND CHECK PROCEDURE R/W 378 
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ADDRESS CONVERSION 

R/W404 

3350 I 441300 I' J 31 Mar 76 
L----, ~--L--L----1--
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-----~---
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(F (- (- (' (-," (" (--
," 

3330-1 

#2 

Common Entry 

Address Conversion of 
Sense Bytes 5 and 6 to 
physical cylinder and 
head numbers. 

Determine mode from 
customer or jumper wiring 
on the A 1 10 ic board. 

#3 

#1 

R/W402 

3330-11 

Mode 

3350 (Native) 
3330-1 
3330-11 

R/W406 

.. ~-... .... -"---~ -.------~ 

(' (- (- (" (~"I ( 
" 

Drive A Jumper Drive B Jumper 

A 1 F2 SOB to A 1 F2 UOB A 102 SOB to A 102 UOB 
A 1 F2 MOB to A 1 F2 POB A 102 MOB to A 102 POB 
A 1 F2 GOB to A 1 F2 JOB A 102 GOB to A 102 JOB 

( (-
--------

r-; ('- ('- C: (~'" C 

ADDRESS CONVERSION R/W 400 

ADDRESS CONVERSION R/W 400 
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ADDRESS CONVERSION - 3350 (Native) Mode 

RIW400 

nvert Sense Byte 5 to 
imal using Figures 1 

nd 3 record resUlt. 

#3 

Record cylinder address 
igh from Sense Byte 6, 
its 1 and 2 (Figure 2) 

00 - Record 000 
01 - Record 256 
10 - Record 512 

#4 

Determine decimal 
cylinder address by add· 
ing cylinder low and 
cylinder high from above 
and record result. 

#5 

Logical address equals 1----- Physical address (except 
for Fixed Heads) in 
3360 Native Mode 

Cylinder Low 

--1 I I 

Cylinder High 

--1 I I I 

Cylinder Address 
in Decimal 

---1 I I I 

-- --i Model A2F ,-B2F, or C2F 

Yes 
.. 9 

No 

3360 ECtMOl l35I68O 
Seq. I 011 Part No. 

#6 

Convert head address to 
decimal using Figures 2 
and 3. 

#7 

#8 

I 441300 I 441303 I 441311 I 
31 Mar 76 30 Jut 76 21 Jan 81 

©Copyrillht IBM Corporation 1976. 1981 

Movable Head 
Address in Decimal 

(" 
. -_/ 

(, ("'; 
_/ 

(' •. 
"./ 

( (/ ( 

Figure 1. Sense Byte 5 

0 1 

128 64 

"'-

8 

....... 

" 

4 

Cylinder Address Low 

2 3 4 

32 16 8 

2 1 8 

5 6 

4 2 

4 2 

/" 

7 

1 

1 

/" 
./ 

, 

" /' "'1---+--~(;PhYSical Cylinder Low I number in hex 
'--_-L.._--' 
High 
Order 
Char. 

Low 
Order 
Char. 

( 

ADDRESS CONVERSION - 3350 (Native) Mode R/W 401 

Figure 2. Sense Byte 6 

High Order Cylinder Address Head Address 

\ 
\ 

0 

4 

\ 
\ 

1 2 3 4 5 6 7 

512 256 16 8 4 2 1 

2 1 1 8 4 2 1 

~" " / 
I " " / 

I "" / 
" ' ... 1 __ '''''1 __ .... (=:' .. = 

b' Physical Cylinder 
High number in 
hex 

High 
Order 
Char. 

Low 
Order 
Char. 

Figure 3. Hex To Decimal Conversion Chart 

Low Order Character 

0 1 2 3 4 5 6 7 8 9 A B C 0 E F 

0 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

1 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

H 2 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 
i 3 48 49 60 51 52 53 54 55 56 57 58 59 .60 61 62 63 9 
h 4 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 

0 5 80 81 82 B3 84 85 86 87 88 89 90 91 92 93 94 95 

~ 6 96 97 98 99 100 101 102 103 104 105 106 107 108 109 110 111 
e 7 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126 127 r 

8 128 129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 
C 9 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 h 
• r A 160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 
a 
c B 176 177 178 179 180 181 182 183 184 185 186 187 188 189 190 191 
t C e 192 193 194 195 196 197 198 199 200 201 202 203 204 205 206 207 
r 0 208 209 210 211 212 213 214 215 216 217 218 219 220 221 222 223 . 

E 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 
F 240 241 242 243 244 245 246 247 248 249 250 251 252 253 254 255 

ADDRESS CONVERSION - 3350 (Native) Mode R/W401 
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ADDRESS CONVERSION - 3330-1 MODE 

R/W400 

3330-1 Mode. 

#2 

Determine volume (primary 
or secondary) u$ing Figure 
1 and obtain channel/unit 
address from system error 
printout. 

#5 

Cylinder Low 

Cylinder High 

-~ I I 
Logical Cylinder . 

Determine logical cylinder Address in Decimal 
address by adding cylinder l 
low and cylinder high from 
above and record result. .... _-'-_-'-_ .... 

#7 ___ -I Model A2F. B2F. or C2F 

Ves 

No 

R/W408 

3350 

#7 

Convert logical head ad
dress to decimal using 
Figure 2. Add bit values of 
Sense Byte 6, bits 3 - 7 
and record result. 

#8 

Convert v.olume and logical 
cylinder address and head 
address in decimal to 
physical cylinder address 
and head address. Use 
chart that starts on 
R/W 410. 

#9 

R/W410 

I 441300 1441303 
31 Mar 76 30 Ju1 76 

©Copyright IBM Corporation 1976, 1981 

0. 0 ("\ (~ 
\.j ',,-/ \...../ ./ 

#10 

Logical Head 
Address in Decimal 

-1 I I 

441311 
21 Jan 81 

"-

I 

'-. 

r'\ f""· ,,~ 

y' 

ADDRESS CONVERSION - 333~1 MODE R/W 404 

Figure 1. Volume Identification 

Channel/Unit Address 

HOX-:-L;J ,A Q ~ 
_ -c;annel / / CU " "-

r~---r--~~/ / " 

&....-.....JI~----'I I J 
........ 

Device -" -I I J 
Lo = HDA Primary Volume 

1 = HDA Secondary Volume 

Figure 2. Sense Byte 6 

High Order 
Logical Cylinder Logical Head Address 
Address 

0 1 2 3 4 5 6 7 

Cyl 16 8 4 2 1 256 

Figure 3. Hex To Decimal Conversion Chart 

Low Order Character 

0 1 2 3 4 5 6 7 8 9 A B i C 0 E F 
0 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
1 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

H 2 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 
i 3 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 9 
h 4 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 

0 5 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 

~ 6 96 97 98 99 100 101 102 103 104 105 106 107 108 109 110 111 
e 7 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126 127 r 

8 128 129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 

~ 9 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 
a A 160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 r 
a B 176 177 178 179 180 181 182 183 184 185 186 187 188 189 190 191 c 
t C 192 193 194 195 196 197 198 199 200 201 202 203 204 205 206 207 e 
r 0 208 209 210 211 212 213 214 215 216 217 218 219 220 221 222 223 

E 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 
F 240 241 242 243 244 245 246 247 248 249 250 251 252 253 254 255 

ADDRESS CONVERSION - 333~1 MODE R/W 404 

r'\ r". ('\ (-'] f",\ .~ r~ (~ () C~ "\ () /'", 
\ \...j ~..J \.); ~) \,---) '·.,,1' 

: "I 

~yJ / ./ 
.~ '-.. ' . --~,,/ 
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ADDRESS CONVERSION - 3330-11 MODE 

R/W4oo 

Record cylinder address 
high from Sense Byte 6, 
bitsO-2: 

000 - Record 000 
001 - Record 256 
010- Record 512 
011 - Record 768 

Determine logical cylinder 
address by adding cylinder 
low and cylinder high from 
above and record result. 

#5 

Cylinder Low 

-1,-----,,---,---, 

Cylinder High 

--1 I I I 
Logical Cylinder 
Address in Decimal 

--1 I 
... IModel A2F, B2F, or C2F --_- #9 

3350 

R/W408 

EC0406 
Seq.loU 

Yes 

No 

1358Al 
Part No. 

Convert logical head ad
dress to decimal using 
Figure 1. Add bit values of 
Sense Byte 6, bits 3 - 7 
and record result. 

#7 

Convert logical cylinder 
address and head address 
in decimal to physical 
cylinder address and head 
address. Use chart that 
starts on R/W 410. 

#8 

R/W410 

©Copyright IBM Corporation 1976, 1981 

Logical Head 
Address in Decimal 

441311 I 
21 Jan 8~ 

( ( ( ( 

Figure 1. Sense Byte 6 

High Order 
Logical Cylinder Logical Head Address 
Address 

0 1 2 3 4 5 6 7 

512 256 16 8 4 2 1 

Figure 2. Hex To Decimal Conversion Chart 

Low Order Character 
0 1 2 3 4 5 6 7 8 9 

0 0 1 2 3 4 5 6 7 8 9 
1 16 17 18 19 20 21 22 23 24 25 

H 2 32 33 34 35 36 37 38 39 40 41 
i 3 48 49 50 51 52 53 54 55 56 57 g 
h 4 64 65 66 67 68 69 70 71 72 73 

0 5 80 81 82 83 84 85 86 87 88 89 
r 6 96 97 98 99 100 101 1CJ2 103 104 105 d 
e 7 112 113 114 115 116 117 118 119 120 121 r 

8 128 129 130 131 132 133 134 135 136 137 
C 9 144 145 146 147 148 149 150 151 152 153 h 
a 
r A 160 161 162 163 164 165 166 167 168 169 
a 
c B 176 177 178 179 180 181 182 183 184 185 
t 
e C 192 193 194 195 196 197 198 199 200 201 
r D 208 209 210 211 212 213 214 215 216 217 

E 224 225 226 227 228 229 230 231 232 233 
F 240 241 242 243 244 245 246 247 248 249 

(- (-- ( ( ( 

ADDRESS CONVERSION - 333()'11 MODE R/W 406 

A B C D E F 

10 11 12 13 14 15 
26 27 28 29 30 31 
42 43 44 45 46 47 
58 59 60 61 62 63 
74 75 76 77 78 79 
90 91 92 93 94 95 
106 107 108 109 110 111 
122 123 124 125 126 127 
138 139 140 141 142 143 
154 155 156 1&7 158 159 
170 171 172 173 174 175 
186 187 188 189 190 191 
202 203 204 205 206 207 
218 219 220 221 222 223 
234 235 236 237 238 239 
250 251 252 253 254 255 

ADDRESS CONVERSION - 333()'II MODE R/W 406 
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ADDRESS CONVERSION (Fixed Head) 

R/W402 

Convert cylinder address 
and logical head address 
to physical fixed head 
number using Figure 2; 

,2 

,3 

End of Address 
Conversion procedure. 

3350 

,4 

R/W404 
R/W406 

Convert logical cylinder 
address and logical head 
address to physical fixed 
head number using Figure 
1. 

#5 

End of Address 
Conversion procedure. 

1 441300 
31 Mar 76 

441303 1441311 
30 Jul 76 21 Ju 81 

©Copyright IBM Corporation 1976. 1981 

0 0 0 r'll 0 ~) 0 () ~; _'. I V ,,-y "'-. 

Figure 1. Logical Cylinder Address and Logical Head Address to Physical FIXed Head Number in Decimal 

Logical Cylinder 
Logical Head Addresi In Decimal 

Addr ... in Decimal 
0 1 2 3 4 5 6 I 7 ! 8 9 10 11 12 13 14 15 16 17 18 

001 0 1 2 3 4 5 6 I 7 i 
I 

8 9 10 11 12 13 14 15 16 17 18 

002 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 

003 38 39 40 ,41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 

Note: Heads 57, 58, and 59 are not used. 

Figure 2. Cylinder Address and Logical Head Address to Physical Fixed Head Number in Decimal 

Logical Head Address In Decimal 
Cylinder Address 
in Decimal 0 1 2 3 4 5 6 7 8 9 ! 10 11 12 13 14 15 16 17 18 

001 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

002 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 

0 () tf''l 0 0 r-." ) (~ r" C 0 () 0 () , ' , 
'I ""-f \_P \"LY j lj ' yl '",--, 

ADDRESS CONVERSION (Faxed Head) R/W 408 

19 20 21122 23 24 125126 27 i28 29 
I I 

19 20 21 22 23 24 25 126 27 128 29 
i ; 

49 50 51 52 53 54 551 56 1 57 1 58 59 

ADDRESS CONVERSION (Faxed Head) R/W408 

r~ 0 0 a 0 0 
., ) ,0 ,'I 0 ,,~ ,I 

V .., , , '~ 



ADDRESS CONVERSION 

LOGICAL ADDRESS PHYSICAL CYLINDER and HEAD 

33311-1 3330-11 Log Head PhV CVI PhV CVI PhV Head Equals 
Log CVI Log CVI in Dec in Hex 
Vol 1 * 

0 0 00-18 0 000 Log Hd 
1 1 00-09 0 000 Log Hd +20 

10-18 1 001 Log Hd +10 
2 2 00-18 1 001 Log Hd 

3 3 00-18 2 002 Log Hd 
4 4 00-09 2 002 Log Hd +20 

10-18 3 003 Log Hd +10 
5 5 00-18 3 003 Log Hd 

6 6 00-18 4 004 Log Hd 
7 7 00-09 4 004 Log Hd +20 

10-18 5 005 Log Hd +10 
8 8 00-18 5 005 Log Hd 

9 9 00-18 6 006 Log Hd 
10 10 00-09 6 006 Log Hd +20 

10-18 7 007 Log Hd +10 
11 11 00-18 7 007 Log Hd 

12 12 00-18 8 008 Log Hd 
13 13 00-09 8 008 Log Hd +20 

10-18 9 009 Log Hd +10 
14 14 00-18 9 009 Log Hd 

15 15 00-18 10 OOA Log Hd 
16 1.13 00-Q,9 10 OOA Log Hd +20 

10-18 11 OOB Log Hd +10 
17 17 00-18 11 ooB Log Hd 

18 18 00-18 12 OOC LogHd 
19 19 00-09 12 OOC Log Hd +20 

10-18 13 000 Log Hd +10 
20 20 00-18 13 000 Log Hd 

21 21 00-18 14 OOE Log Hd 
22 22 00-09 14 OOE Log Hd +20 

10-18 15 OOF Log Hd +10 
23 23 00-18 15 OOF Log Hd 

24 24 00-18 16 010 Log Hd 
25 25 00-09 16 010 Log Hd +20 

10-18 17 011 Log Hd +10 
26 26 00-18 17 011 Log Hd 

27 27 00-18 18 012 Log Hd 
28 28 00-09 18 012 Log Hd +20 

10-18 19 013 Log Hd +10 
29 29 00-18 19 013 Log Hd 

30 30 00-18 20 014 Log Hd 
31 31 00-09 20 014 Log Hd +20 

10-18 21 015 Log Hd+l0 
32 32 00-18 21 015 Log Hd 

33 33 00-18 22 016 Log Hd 
34 34 00-09 22 016 Log Hd +20 

10-18 23 017 Log Hd +10 
35 35 00-18 23 017 Loa Hd 

.. Vol 23330-1 starts on R/W 413 

3350 

© Copyright IBM Corporation 1976 

I 441300 
~l Mar 76 

( ( 

LOGICAL ADDRESS PHYSICAL CYLINOER and HEAD 

3330-1 3330~11 Log Head PhV CVI PhV Cyl Phy Head Equals 
log Cyl Log Cyl in Dec in Hex 
Vol 1 * 

36 36 00-18 24 018 Log Hd 
37 37 00-09 24 018 Log Hd +20 

10-18 25 019 Log Hd +10 
38 38 00-18 25 019 Log Hd 

39 39 00-18 26 01A Log Hd 
40 40 00-09 26 01A Log Hd +20 

10-18 27 01B Log Hd +10 
41 41 00-18 27 01B Log Hd 

42 42 00-18 28 01C Log Hd 
43 43 "00-09 28 01C Log Hd +20 

10-18 29 010 Log Hd +10 
44 44 00-18 29 010 Log Hd 

45 45 00-18 30 OlE Log Hd 
46 46 00-09 30 OlE Log Hd +20 

10-18 31 01F Log Hd +10 
47 47 00-18 31 01F Log Hd 

48 48 00-18 32 020 Log Hd 
49 49 00-09 32 020 Log Hd +20 

10-18 33 021 LogHd +10 
50 50 00-18 33 021 Log Hd 

51 51 00-18 34 022 Log Hd 
52 52 00-09 34 022 Log Hd +20 

10-18 35 023 Log Hd +10 
53 53 00-18 35 023 Log Hd 

54 54 00-18 36 024 Log Hd 
55 55 00-09 36 024 Log Hd +20 

10-18 37 025 Log Hd +10 
56 56 00-18 37 025 Log Hd 

57 57 00-18 38 026 Log Hd 
58 58 00-09 38 026 Log Hd +20 

10-18 39 027 Log Hd +10 
59 59 00-18 39 027 Log Hd 

60 60 00-18 40 028 Log Hd 
61 61 00-09 40 028 Log Hd +20 

10-18 41 029 Log Hd +10 
62 62 00-18 41 029 Log Hd 

63 63 00-18 42 02A Log Hd 
64 64 00-09 42 02A Log Hd +20 

10-18 43 02B LogHd+l0 
65 65 00-18 43 02B Log Hd 

66 66 00-18 44 02C Log Hd 
67 67 00-09 44 02C Log Hd +20 

10-18 45 020 Log Hd +10 
68 68 00-18 45 020 Log Hd 

69 69 00-18 46 02E Log Hd 
70 70 00-09 46 02E Log Hd +20 

10-18 47 02F Log Hd +10 
71 71 00-18 47 02F Loa Hd 

(". ( ( 

ADDRESS CONVERSION R/W 410 

LOGICAL ADDRESS PHYSICAL CYLINDER and HEAD LOGICAL ADDRESS PHYSICAL CYLINDER and HEAD 

3330-1 3330-11 Log Head PhV CVI Phy tyl Phy Head Equals 3330-1 3330-11 Log Head Phy CVI PhV CVI Phy Head Equals 
Log CVI Log Cyl in Dec in Hex log Cyl Log CVI in Dec in Hex 
Vol 1 * Vol 1 * 

72 72 00-18 48 C30 Log Hd 108 108 00-18 72 048 Log Hd 
73 73 00-09 48 030 Log Hd +20 109 109 00-09 72 048 Log Hd +20 

10-18 49 031 Log Hd +10 10-18 73 049 Log Hd +10 
74 74 00-18 49 031 Log Hd 110 110 00-18 73 049 Log Hd 

75 75 00-18 50 032 Log Hd 111 111 00-18 74 O4A Log Hd 
76 76 00-09 50 032 Log Hd +20 112 112 00-09 74 O4A Log Hd +20 

10-18 51 033 Log Hd +10 10-18 75 O4B Log Hd +10 
77 77 00-18 51 033 Log Hd 113 113 00-18 75 O4B LogHd 

78 78 00-18 52 034 Log Hd 114 114 00-18 76 O4C Log Hd 
79 79 00-09 52 034 Log Hd +20 115 115 00-09 76 O4C Log Hd +20 

10-18 53 035 Log Hd +10 10-18 77 040 Log Hd +10 
80 80 00-18 53 035 Log Hd 116 116 00-18 77 040 Log Hd 

81 81 00-18 54 036 Log Hd 117 117 00-18 78 O4E Log Hd 
82 82 00-09 54 036 Log Hd +20 118 118 00-09 78 O4E Log Hd +20 

10-18 55 037 Log Hd +10 10-18 79 04F Log Hd +10 
83 83 00-18 55 037 Log Hd 119 119 00-18 79 O4F Log Hd 

84 84 00-18 56 038 Log Hd 120 120 00-18 80 050 Log Hd 
85 85 00-09 56 038 Log Hd +20 121 121 00-09 80 050 Log Hd +20 

10-18 57 039 Log Hd +10 10-18 81 051 Log Hd +10 
86 86 00-18 57 039 Log Hd 122 122 00-18 81 051 Log Hd 

87 87 00-18 58 03A Log Hd 123 123 00-18 82 052 Log Hd 
88 88 00-09 58 03A Log Hd +20 124 124 00-09 82 052 Log Hd +20 

10-18 59 03B Log Hd +10 10-18 83 053 Log Hd +10 
89 89 00-18 59 03B Log Hd 125 125 00-18 83 053 Log Hd 

90 90 00-18 60 03C Log Hd 126 126 00-18 84 054 Log Hd 
91 91 00-09 60 03C Log Hd +20 127 127 00-09 84 054 Log Hd +20 

10-18 61 030 Log Hd +10 10-18 85 055 Log Hd +10 
92 92 00-18 61 030 Log Hd 128 128 00-18 85 055 Log Hd 

93 93 00-18 62 03E Log Hd 129 129 00-18 86 056 Log Hd 
94 94 00-09 62 03E Log Hd +20 130 130 00-09 86 056 Log Hd +20 

10-18 63 03F Log Hd +10 10-18 87 057 Log Hd +10 
95 95 00-18 63 03F Log Hd 131 131 00-18 87 057 Log Hd 

96 96 00-18 64 040 Log Hd 132 132 00-18 " 88 058 Log Hd 
97 97 00-09 64 040 Log Hd +20 133 133 00-09 88 058 Log Hd +20 

10-18 65 041 Log Hd +10 10-18 89 059 Log Hd +10 
98 98 00-18 65 041 Log Hd 134 134 00-18 89 059 Log Hd 

99 99 00-18 66 042 Log Hd 135 135 00-18 90 05A Log Hd 
100 100 00-09 66 042 Log Hd +20 136 136 00-09 90 05A Log Hd +20 

10-18 67 043 Log Hd +10 10-18 91 05B Log Hd +10 
101 101 00-18 67 043 Log Hd 137 137 00-18 91 05B Log Hd 

102 102 00-18 68 044 Log Hd 138 138 00-18 92 05C Log Hd 
103 103 00-09 68 044 Log Hd +20 139 139 00-09 92 05C Log Hd +20 

10-18 69 045 Log Hd +10 10-18 93 050 Log Hd +10 
104 104 00-18 69 045 Log Hd 140 140 00-18 93 050 Log Hd 

105 105 00-18 70 046 Log Hd 141 141 00-18 94 05E Log Hd 
106 106 00-09 70 046 Log Hd +20 142 142 00-09 94 05E Log Hd +20 

10-18 71 047 Log Hd +10 
107 107 00-18 71 047 Log Hd 

10-18 95 05F Log Hd +10 
143 143 00-18 95 05F Log Hd 

Continued on R/W 411 . 

ADDRESS CONVERSION R/W 410 



J 

ADDRESS CONVERSION 

LOGICAL ADDRESS PHYSICAL CYLINDER and HEAD 

3330-1 3330-11 Log Head PhV CVI PhV CVI PhV Head Equals 
Log CVI Log CVI in Dec in Hex 
Vol 1 * 

144 144 00-18 96 060 Log Hd 
145 145 00-09 96 060 Log Hd +20 

10-18 97 061 Log Hd +10 
146 146 00-18 97 061 Log Hd 

147 147 00-18 98 062 Log Hd 
148 148 00-09 98 062 Log Hd +20 

10-18 99 063 Log Hd +10 
149 149 00-18 99 063 Log Hd 

150 150 00-18 100 064 Log Hd 
151 151 00-09 100 064 Log Hd +20 

10-18 101 065 Log Hd +10 
152 152 00-18 101 065 Log Hd 

153 153 00-18 102 066 Log Hd 
154 154 00-09 102 066 Log Hd +20 

10-18 103 067 Log Hd +10 
155 155 00-18 103 067 Log Hd 

156 156 00-18 104 068 Log Hd 
157 157 00-09 104 068 Log Hd +20 

10-18 105 069 Log Hd +10 
158 158 00-18 105 069 Log Hd 

159 159 00-18 106 06A Log Hd 
160 160 00-09 106 06A Log Hd +20 

10-18 107 06B Log Hd +10 
161 161 00-18 107 06B Log Hd 

162 162 00-18 108 06C Log Hd 
163 163 00-09 108 06C Log Hd +20 

10-18 109 060 Log Hd +10 
164 164 00-18 109 060 Log Hd 

165 165 00-18 110 06E Log Hd 
166 166 00-09 110 06E Log Hd +20 

10-18 111 06F LogHd+l0 
167 167 00-18 111 06F Log Hd 

168 168 00-18 112 070 Log Hd 
169 169 00-09 112 070 Log Hd +20 

10-18 113 071 Log Hd +10 
170 170 00-18 113 071 Log Hd 

171 171 00-18 114 072 Log Hd 
172 172 00-09 114 072 log Hd +20 

10-18 115 073 Log Hd +10 
173 173 00-18 115 073 log Hd 

174 174 00-18 116 074 Log Hd 
175 175 00-09 116 074 log Hd+20 

10-18 117 075 Log Hd +10 
176 176 00-18 117 075 log Hd 

177 177 00-18 118 076 log Hd 
178 178 00-09 118 076 log Hd +20 

10-18 119 077 log Hd +10 
179 179 00-18 119 077 loa Hd 

* Vol 2 3330-1 starts on R/W 413 

3350 

© Copyright IBM Corporation 1976 
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I 441300 
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LOGICAL ADDRESS PHYSICAL CYLINDER and HEAD 

3330-1 3330-11 log Head PhV CVI PhV CVI PhV Head Equals 
Log CVI log CVI in Dec in Hex 
Vol 1 * 

180 180 00-18 120 078 Log Hd 
181 181 00-09 120 078 log Hd +20 

10-18 121 079 Log Hd +10 
182 182 00-18 121 079 Log Hd 

183 183 00-18 122 07A Log Hd 
184 184 00-09 122 07A Log Hd +20 

10-18 123 07B log Hd +10 
185 185 00-18 123 07B Log Hd 

186 186 00-18 124 07C Log Hd 
187 187 00-09 124 07C Log Hd +20 

10-18 125 070 Log Hd +10 
188 188 00-18 125 070 Log Hd 

189 189 00-18 126 07E Log Hd 
190 190 00-09 126 07E log Hd +20 

10-18 127 07F Log Hd +10 
191 191 00-18 127 07F Log Hd 

192 192 00-18 128 080 Log Hd 
193 193 00-09 128 080 Log Hd +20 

10-18 129 081 Log Hd + 10 
194 194 00-18 129 081 Log Hd 

195 195 00-18 130 082 Log Hd 
196 196 00-09 130 082 Log Hd +20 

10-18 131 083 Log Hd +10 
197 197 00-18 131 083 log Hd 

198 198 00-18 132 084 log Hd 
199 199 00-09 132 084 Log Hd +20 

10-18 133 085 Log Hd + 10 
200 200 00-18 133 085 Log Hd 

201 201 00-18 134 086 Log Hd 
202 202 00-09 134 086 Log Hd +20 

10-18 135 087 log Hd +10 
203 203 00-18 135 OS7 Log Hd 

204 204 00-18 136 088 Log Hd 
205 205 00-09 136 088 Log Hd +20 

10-18 137 089 log Hd +10 
206 206 00-18 137 089 Log Hd 

207 207 ' 00-18 138 08A Log Hd 
208 208 00-09 138 08A Log Hd +20 

10-18 139 08B Log Hd +10 
209 209 00-18 139 08B Log Hd 

210 210 00-18 140 08C Log Hd 
211 211 00-09 140 08C log Hd +20 

10-18 141 080 Log Hd +10 
212 212 00-18 141 080 Log Hd 

213 213 00-18 142 08E log Hd 
214 214 00-09 142 08E Log Hd +20 

10-18 143 08F log Hd +10 
215 215 00-18 143 08F Log Hd 

f')" ("'-"'" (~ ,I"''' t'''''' r~i [-'"\ ;"-"'" 
0 ''''--J "'L.Y "-__ j ,,----y "--jl/ "'---Y' "- Y 

ADDRESS CONVERSION R/W 411 

lOGICAL ADDRESS PHYSICAL CYLINDER and HEAD LOGICAL ADDRESS PHYSICAL CYLINDER and HEAD 

3330-1 3330-11 log Head Phy Cyl Phy Cyl PhV Head Equals 3330-1 3330-11 log Head PhV CVI PhV CVI PhV Head Equals 
log Cyl Log CVl in Dec in Hex Log CVI log CVI in Dec in Hex 
Vol 1 * Vol 1 * 
216 216 00-18 144 090 Log Hd 

00-09 144 090 Log Hd +20 
217 217 10-18 145 091 Log Hd +10 
218 218 00-18 145 091 Log Hd 

252 252 00-18 168 OA8 log Hd 
253 253 00-09 168 OA8 log Hd +20 

10-18 169 OA9 Log Hd +10 
254 254 00-18 169 OA9 log Hd 

219 219 00-18 146 092 Log Hd 
220 220 00-09 146 092 Log Hd +20 

10-18 147 093 log Hd +10 
221 221 00-18 147 093 Log Hd 

255 255 00-18 170 OAA log Hd 
256 256 00-09 170 OAA Log Hd +20 

10-18 171 OAB log Hd +10 
257 257 00-18 171 OAB Log Hd 

222 222 00-18 148 094 Log Hd 
223 223 00-09 148 094 Log Hd +20 

10-18 149 095 Log Hd +10 
224 224 00-18 149 095 log Hd 

258 258 00-18 172 OAC Log Hd 
259 259 00-09 172 OAC log Hd +20 

10-18 173 OAO log Hd +10 
260 260 00-18 173 DAD Log Hd 

225 225 00-18 150 096 Log Hd 
226 226 00-09 150 096 log Hd +20 

10-18 151 097 log Hd +10 
227 227 00-18 151 097 Log Hd 

261 261 00-18 174 OAE log Hd' 
262 262 00-09 174 OAE Log Hd +20 

10-18 175 OAF log Hd +10 
263 263 00-18 175 OAF Log Hd 

228 228 00-18 152 098 Log Hd 
229 229 00-09 152 098 log Hd +20 

10-18 153 099 Log Hd +10 
230 230 00-18 153 099 Log Hd 

264 264 00-18 176 OBO log Hd 
265 265 00-09 176 OBO Log Hd +20 

10-18 177 OBl log Hd +10 
266 266 00-18 177 OBl Log Hd 

231 231 00-18 154 09A Log Hd 
232 232 00-09 154 09A Log Hd +20 

10-18 155 09B Log Hd +10 
233 233 00-18 155 09B Log Hd 

267 267 00-18 178 OB2 log Hd 
268 268 00-09 178 OB2 log Hd +20 

10-18 179 OB3 Log Hd +10 
269 269 00-18 179 OB3 log Hd 

234 234 00-18 156 09C Log Hd 
235 235 00-09 156 09C Log Hd +20 

10-18 157 090 Log Hd +10 
236 236 00-18 157 090 log Hd 

270 270 00-18 180 OB4 Log Hd 
271 271 00-09 180 OB4 log Hd +20 

10-18 181 OB5 log Hd +10 
272 272 00-18 181 OB5 log Hd 

237 237 00-18 158 09E log Hd 
238 238 00-09 158 09E Log Hd +20 

10-H~ 159 09F Log Hd +10 
239 239 00-18 159 09F Log Hd 

273 273 00-18 182 OB6 log Hd 
274 274 00-09 182 OB6 Log Hd +20 

10-18 183 OB7 log Hd +10 
275 275 00-18 183 OB7 log Hd 

240 240 00-18 160 OAO Log Hd 
241 241 00-09 160 OAO Log Hd +20 

10-18 161 OAl Log Hd +10 
242 242 00-18 161 OAl Log Hd 

276 276 00-18 184 OB8 log Hd 
277 277 00-09 184 OB8 Log Hd +20 

10-18 185 OB9 Log Hd +10 
278 278 00-18 185 OB9 log Hd 

243 243 00-18 162 OA2 log Hd 
244 244 00-09 162 OA2 Log Hd +20 

10-18 163 OA3 log Hd +10 
245 245 00-18 163 OA3 Log Hd 

279 279 00-18 186 OBA log Hd 
280 280 00-09 186 OBA Log Hd +20 

10-18 187 OBB log Hd +10 
281 281 00-18 187 OBB Log Hd 

246 246 00-18 164 OA4 Log Hd 
247 247 00-09 164 OA4 log Hd +20 

10-18 165 OA5 log Hd +10 
248 248 00-18 165 OA5 Log Hd 

282 282 00-18 188 OBC log Hd 
283 283 00-09 188 OBC log Hd +20 

10-18 189 OBO log Hd +10 
284 284 00-18 189 OBO log Hd 

249 249 00-18 166 OA6 log Hd 
250 250 00-09 166 OA6 log Hd +20 

10-18 167 OA7 log Hd +10 
251 ' 251 00-18 167 OA7 Loa Hd 

285 285 00-18 190 OBE log Hd 
286 286 00-09 190 OBE log Hd +20 

10-18 191 OBF log Hd +10 
287 287 00-18 191 OBF Loa Hd 

Continued on RJW 412 
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ADDRESS CONVERSION 

LOGICAL ADDRESS PHYSICAL CYLINDER and HEAD 

3330-1 3330-11 Log Head Phy Cyl Phy Cyl Phy Head Equals 
Log Cyl Log Cyl in Dec in Hex 
Voll * 

288 288 00-18 192 OCO Log Hd 
289 289 00-09 192 OCO Log Hd +20 

10-18 193 OCl Log Hd +10 
290 290 00-18 193 OCl Log Hd 

291 291 00-18 194 OC2 Log Hd 
292 292 00-09 194 OC2 Log Hd +20 

10-18 195 OC3 Log Hd +10 
293 293 00-18 195 OC3 Log Hd 

294 294 00-18 196 OC4 Log Hd 
295 295 00-09 196 OC4 Log Hd +20 

10-18 197 OC5 Log Hd +10 
296 296 00-18 197 Oe5 Log Hd 

297 297 00-18 198 OC6 Log Hd 
298 298 00-09 198 OC6 Log Hd +20 

10-18 199 OC7 Log Hd +10 
299 299 00-18 199 OC7 Log Hd 

300 300 00-18 200 OC8 Log Hd 
301 301 00-09 200 OC8 Log Hd +20 

10-18 201 OC9 Log Hd +10 
302 302 00-18 201 OC9 Log Hd 

303 303 00-18 202 OCA Log Hd 
304 304 00-09 202 OCA Log Hd +20 

10-18 203 OCB Log Hd +10 
305 305 00-18 203 OCB Log Hd 

306 306 00-18 204 OCC Log Hd 
307 307 00-09 204 OCC Log Hd +20 

10-18 205 OCD Log Hd +10 
308 308 00-18 205 OCD Log Hd 

309 309 00-18 206 OCE Log Hd 
310 310 00-09 206 OCE Log Hd +20 

10-18 207 OCF Log Hd +10 
311 311 00-18 207 OCF Log Hd 

312 312 00-18 208 000 Log Hd 
313 313 00-09 208 000 Log Hd +20 

10-18 209 001 Log Hd +10 
314 314 00-18 209 001 Log Hd 

315 315 00-18 210 002 Log Hd 
316 316 00-09 210 002 Log Hd +20 

10-18 211 003 Log Hd +10 
317 317 00-18 211 003 Log Hd 

318 318 00-18 212 004 Log Hd 
319 319 00-09 212 004 Log Hd +20 

10-18 213 005 Log Hd +10 
320 320 00-18 213 005 Log Hd 

321 321 00-18 214 006 Log Hd 
322 322 00-09 214 006 Log Hd +20 

10-18 215 007 Log Hd +10 
323 323 00-18 215 007 log Hd 

'" Vol 2 3330-1 starts on R/W 413 
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LOGICAL ADDRESS PHYSICAL CYLINDER and HEAD 

3330-1 3330-11 log Head Phy Cyl Phy Cyl Phy Head Equals 
log Cyl log Cyl in Dec in Hex 
Vol 1 * 

324 324 00-18 216 008 Log Hd 
325 325 00-09 216 008 Log Hd +20 

10-18 217 009 Log Hd +10 
326 326 00-18 217 009 Log Hd 

327 327 00-18 218 ODA Log Hd 
328 328 00-09 218 ODA Log Hd +20 

10-18 219 ODB Log Hd +10 
329 329 00-18 219 ODB Log Hd 

330 330 00-18 220 ODC Log Hd 
331 331 00-09 220 ODC Log Hd +20 

10-18 221 ODD Log Hd +10 
332 332 00-18 221 ODD Log Hd 

333 333 00-18 222 ODE Log Hd 
334 334 00-09 222 ODE Log Hd +20 

10-18 223 ODF Log Hd +10 
335 335 00-18 223 ODF Log Hd 

336 336 00-18 224 OEO Log Hd 
337 337 00-09 224 OEO Log Hd +20 

10-18 225 OEl Log Hd +10 
338 338 00-18 225 OEl Log Hd 

339 339 00-18 226 OE2 Log Hd 
340 340 00-09 226 OE2 Log Hd +20 

10-18 227 OE3 Log Hd +10 
341 341 00-18 227 OE3 Log Hd 

342 342 00-18 228 OE4 Log Hd 
343 343 00-09 228 OE4 Log Hd +20 

10-18 229 OE5 Log Hd +10 
344 344 00-18 229 OE5 Log Hd 

345 345 00-18 230 OE6 Log Hd 
346 346 00-09 230 OE6 Log Hd +20 

10-18 231 OE7 Log Hd +10 
347 347 00-18 231 OE7 Log Hd 

348 348 00-18 232 OE8 Log Hd 
349 349 00-09 232 OE8 Log Hd +20 

10-18 233 OE9 log Hd +10 
350 350 00-18 233 OE9 Log Hd 

351 351 00-18 234 OEA Log Hd 
352 352 00-09 234 OEA Log Hd +20 

10-18 235 OEB Log Hd +10 
353 353 00-18 235 OEB Log Hd 

354 354 00-18 236 OEC Log Hd 
355 355 00-09 236 OEC log Hd +20 

10-18 237 OED Log Hd +10 
356 356 00-18 237 OED Log Hd 

357 357 00-18 238 OEE Log Hd 
358 358 00-09 238 OEE Log Hd +20 

10-18 239 OEF Log Hd +10 
359 359 00-18 239 OEF Loa Hd 
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ADDRESS CONVERSION R/W 412 

lOGICAL ADDRESS PHYSICAL CYLINDER and HEAD lOGICAL ADDRESS PHYSICAL CYLINDER and HEAD 

3330-1 3330-11 log Head Phy Cyl Phy Cyl Phy Head Equals 3330-1 3330-11 log Head Phy Cyl Phy Cyl Phy Head Equals 
log Cyl log Cyl in Dec in Hex Log Cyl Log Cyl in Dec in Hex 
Vol 1 * Vol 1 * 

360 360 00-18 240 GFO Log Hd 
361 361 00-09 240 OFO Log Hd +20 

396 396 00-18 264 108 Log Hd 
397 397 00-09 264 108 Log Hd +20 

10-18 241 OFl Log Hd +10 
362 362 00-18 241 OFl Log Hd 

10-18 265 109 Log Hd +10 
398 398 00-18 265 109 Log Hd 

363 363 00-18 242 OF2 Log Hd 
364 364 00-09 242 OF2 Log Hd +20 

399 399 00-18 266 lOA Log Hd 
400 400 00-09 266 lOA Log Hd +20 

10-18 243 OF3 Log Hd +10 10-18 267 lOB Log Hd +10 
365 365 00-18 243 OF3 log Hd 401 401 00-18 267 lOB Log Hd 

366 366 00-18 244 OF4 Log Hd 402 402 00-18 268 10C Log Hd 
367 367 00-09 244 OF4 Log Hd +20 403 403 00-09 268 10C Log Hd +20 

10-18 245 OF5 Log Hd +10 10-18 269 100 Log Hd +10 
368 368 00-18 245 OF5 log Hd 404 404 00-18 269 100 log Hd 

369 369 00-18 246 OF6 Log Hd 405 405 00-18 270 10E Log Hd 
370 370 00-09 246 OF6 Log Hd +20 406 406 00-09 270 10E Log Hd +20 

10-18 247 OF7 Log Hd +10 10-18 271 10F Log Hd +10 
371 371 00-18 247 OF7 Log Hd 407 407 00-18 271 10F Log Hd 

372 372 00-18 248 OF8 Log Hd 408 408 00-18 272 110 Log Hd 
373 373 00-09 248 OF8 Log Hd +20 409 409 00-09 272 110 Log Hd +20 

10-18 249 OF9 Log Hd +10 10-18 273 111 Log Hd +10 
374 374 00-18 249 OF9 Log Hd 410 410 00-18 273 111 Log Hd 

375 375 00-18 250 OFA Log Hd 
376 376 00-09 250 OFA Log Hd +20 

Continued on R/W413. 

10-18 251 OFB Log Hd +10 
377 377 00-18 251 OFB Log Hd 

378 378 00-18 252 OFC Log Hd 
379 379 00-09 252 OFC Log Hd +20 

10-18 253 OFD Log Hd +10 
380 380 00-18 253 OFD Log Hd 

381 381 00-18 254 OFE log Hd 
382 382 00-09 254 OFE Log Hd +20 

10-18 255 OFF Log Hd +10 
383 383 00-18 255 OFF Log Hd 

384 384 00-18 256 100 Log Hd 
385 385 00-09 256 100 Log Hd +20 

10-18 257 101 Log Hd +10 
386 386 00-18 257 101 Log Hd 

387 387 00-18 258 102 log Hd 
388 388 00-09 258 102 Log Hd +20 

10-18 259 103 Log Hd +10 
389 389 00-18 259 103 Log Hd 

390 390 00-18 260 104 logHd 
391 391 00-09 260 104 Log Hd +20 

10-18 261 105 Log Hd +10 
392 392 00-18 261 105 Log Hd 

393 393 00-18 262 106 Log Hd 
394 394 00-09 262 106 Log Hd +20 

10-18 263 107 log Hd +10 
395 395 00-18 263 107 Log Hd 

ADDRESS CONVERSION R/W 412 
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ADDRESS CONVERSION 

LOGICAL ADDRESS PHYSICAL CYUNDER and HEAD 

3330-1 3330-11 Log Head Phy Cyl Phy Cyl Phy Head Equals 
Log Cyl log Cyl in Dec in Hex 
Vol 2 * 

0 411 00-18 274 112 Log Hd 
1 412 00-09 274 112 Log Hd +20 

10-18 275 113 Log Hd +10 
2 413 00-18 275 113 Log Hd 

3 414 00-18 276 114 Log Hd 
4 415 00-09 276 114 Log Hd +20 

10-18 277 115 Log Hd +10 
5 416 00-18 277 115 Log Hd 

6 417 00-18 278 116 Log Hd 
7 418 00-09 278 116 Log Hd +20 

10-18 279 117 Log Hd +10 
8 419 00-18 279 117 Log Hd 

9 420 00-18 280 118 Log Hd 
10 421 00-09 280 118 Log Hd +20 
10 421 10-18 281 119 Log Hd +10 
11 422 00-18 281 119 Log Hd 

12 423 00-18 282 llA Log Hd 
13 424 00-09 282 11A Log Hd +20 
13 424 10-18 283 11 B Log Hd +10 
14 425 00-18 283 11 B Log Hd 

15 426 00-18 284 llC Log Hd 
16 427 00-09 284 llC Log Hd +20 
16 427 10-18 285 110 Log Hd +10 
17 428 00-18 285 110 Log Hd 

18 429 00-18 286 11 E Log Hd 
19 430 00-09 286 11 E Log Hd +20 
19 430 10-18 287 11 F Log Hd +10 
20 431 00-18 287 11 F Log Hd 

21 432 00-18 288 120 Log Hd 
22 433 00-09 288 120 Log Hd +20 
22 433 10-18 289 121 Log Hd +10 
23 434 00-18 289 121 Log Hd 

24 435 00-18 290 122 Log Hd 
25 436 00-09 290 122 Log Hd +20 
25 436 10-18 291 123 Log Hd +10 
26 437 00-18 291 123 Log Hd 

27 438 00-18 292 124 Log Hd 
28 439 00-09 292 124 Log Hd +20 
28 439 10-18 293 125 Log Hd +10 
29 440 00-18 293 125 Log Hd 

30 441 00-18 294 126 Log Hd 
31 442 00-09 294 126 Log Hd +20 
31 442 10-18 295 127 Log Hd +10 
32 443 00-18 295 127 Log Hd 

33 444 00-18 296 128 Log Hd 
34 445 00-09 296 128 Log Hd +20 
34 445 10-18 297 129 Log Hd +10 
35 446 00-18 297 129 Log Hd 

* Vol 2 3330- I starts on this page 
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LOGICAL ADDRESS PHYSICAL CYUNDER and HEAD 

3330-1 3330-11 Log Head Phy Cyl Phy Cyl Phy Head Equals 
Log Cyl Log Cyl in Dec in Hex 
Vol 2 * 

36 447 00-18 298 12A Log Hd 
37 448 00-09 298 12A Log Hd +20 
37 448 10-18 299 12B Log Hd +10 
38 449 00-18 299 12B Log Hd 

39 450 00-18 300 12C Log Hd 
40 451 00-09 300 12C Log Hd +20 
40 451 10-18 301 120 Log Hd + 10 
41 452 00-18 301 120 Log Hd 

42 453 00-18 302 12E Log Hd 
43 454 00-09 302 12E Log Hd +20 
43 454 10-18 303 12F Log Hd +10 
44 455 00-18 303 12F Log Hd 

45 456 00-18 304 130 Log Hd 
46 457 00-09 304 130 Log Hd +20 
46 457 10-18 305 131 Log Hd +10 
47 458 00-18 305 131 Log Hd 

48 459 00-18 306 132 Log Hd 
49 460 00-09 306 132 Log Hd +20 
49 460 10-18 307 133 Log Hd +10 
50 461 00-18 307 133 Log Hd 

51 462 00-18 308 134 Log Hd 
52 463 00-09 308 134 Log Hd +20 
52 463 10-18 309 135 Log Hd +10 
53 464 00-18 309 135 Log Hd 

54 465 00-18 310 136 Log Hd 
55 466 00-09 310 136 Log Hd +20 
55 466 10-18 311 137 Log Hd +10 
56 467 00-18 311 137 Log Hd 

57 468 00-18 312 138 Log Hd 
58 469 00-09 312 138 Log Hd +20 
58 469 10-18 313 139 Log Hd +10 
59 470 00-18 313 139 Log Hd 

60 471 00-18 314 13A Log Hd 
61 472 00-09 314 13A Log Hd +20 
61 472 10-18 315 13B Log Hd +10 
62 473 00-18 315 13B Log Hd 

63 474 00-18 316 13C Log Hd 
64 475 00-09 316 13C Log Hd +20 
64 475 10-18 317 130 Log Hd +10 
65 476 00-18 317 130 Log Hd 

66 477 00-18 318 13E Log Hd 
67 478 00-09 318 13E Log Hd +20 
67 478 10-18 319 13F Log Hd +10 
68 479 00-18 319 13F Log Hd 

69 480 00-18 320 140 Log Hd 
70 481 00-09 320 140 Log Hd +20 
70 481 10-18 321 141 Log Hd +10 
71 482 00-18 321 141 Log Hd 
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ADDRESS CONVERSION R/W 413 

LOGICAL ADDRESS PHYSICAL CYLINDER and HEAD LOGICAL ADDRESS PHYSICAL CYUNDER and HEAD 

3330-1 3330-11 Log Head Phy Cyl Phy Cyl Phy Head Equals 3330-1 3330-11 Log Head Phy Cyl Phy Cyl Phy Head Equals 
Log Cyl Log Cyl in Dec in Hex Log Cyl Log Cyl in Dec in Hex 
Vol 2 * Vol 2 * 

72 483 00-18 322 .142 Log Hd 108 519 00-18 346 15A Log Hd 
73 484 00-09 322 142 Log Hd +20 109 520 00-09 346 15A Log Hd +20 
73 484 10-18 323 143 Log Hd +10 10-18 347 15B Log Hd +10 
74 485 00-18 323 143 Log Hd 110 521 00-18 347 15B Log Hd 

75 486 00-18 324 144 Log Hd 111 522 00-18 348 15C Log Hd 
76 487 00-09 324 144 Log Hd +20 112 523 00-09 348 15C Log Hd +20 
76 487 10-18 325 145 Log Hd +10 10-18 349 150 Log Hd +10 
77 488 00-18 325 145 Log Hd 113 524 00-18 349 150 Log Hd 

78 489 00-18 326 146 Log Hd 114 525 00-18 350 15E Log Hd 
79 490 00-09 326 146 Log Hd +20 115 526 00-09 350 15E Log Hd +20 
79 490 10-18 327 147 Log Hd +10 10-18 351 15F Log Hd +10 
80 491 00-18 327 147 Log Hd 116 527 00-18 351 15F Log Hd 

81 492 00-18 328 148 Log Hd 117 528 00-18 352 160 Log Hd 
82 493 00-09 328 148 Log Hd +20 118 529 00-09 352 160 Log Hd +20 
82 493 10-18 329 149 Log Hd +10 10-18 353 161 Log Hd +10 
83 494 00-18 329 149 Log Hd 119 530 00-18 353 161 Log Hd 

84 495 00-18 330 14A Log Hd 120 531 00-18 354 162 Log Hd 
85 496 00-09 330 14A Log Hd +20 121 532 00-09 354 162 Log Hd +20 
85 496 10-18 331 14B Log Hd +10 10-18 355 163 Log Hd +10 
86 497 00-18 331 14B Log Hd 122 533 00-18 355 163 Log Hd 

87 498 00-18 332 14C Log Hd 123 534 00-18 356 164 Log Hd 
88 499 00-09 332 14C Log Hd +20 124 535 00-09 356 164 Log Hd +20 
88 499 10-18 333 140 Log Hd +10 10-18 357 165 Log Hd +10 
89 500 00-18 333 140 Log Hd 125 536 00-18 357 165 Log Hd 

90 501 00-18 334 14E Log Hd 
91 502 00-09 334 14E Log Hd +20 

126 537 00-18 358 166 Log Hd 
127 538 00-09 358 166 Log Hd +20 

91 502 10-18 335 14F Log Hd +10 10-18 359 167 Log Hd +10 
92 503 00-18 335 14F Log Hd 128 539 00-18 359 167 Log Hd 

93 504 00-18 336 150 Log Hd 129 540 00-18 360 168 Log Hd 
94 505 00-09 336 150 Log Hd +20 130 541 00-09 360 168 Log Hd +20 
94 505 10-18 337 151 Log Hd +10 10-18 361 169 Log Hd +10 
95 506 00-18 337 151 Log Hd 131 542 00-18 361 169 Log Hd 

96 507 00-18 338 152 Log Hd 132 543 00-18 362 16A Log Hd 
97 508 00-09 338 152 Log Hd +20 133 544 00-09 362 16A Log Hd +20 
97 508 10-18 339 153 Log Hd +10 10-18 363 16B Log Hd +10 
98 509 00-18 339 153 Log Hd 134 545 00-18 363 16B Log Hd 

99 510 00-18 340 154 Log Hd 
100 511 00-09 340 154 Log Hd +20 

10-18 341 155 Log Hd +10 

135 546 00-18 364 16C Log Hd 
136 547 00-09 364 16C Log Hd +20 

10-18 365 160 Log Hd +10 
101 512 00-18 341 155 Log Hd 137 548 00-18 365 160 Log Hd 

102 513 00-18 342 156 Log Hd 
103 514 00-09 342 156 Log Hd +20 

10-18 343 157 Log Hd +10 
104 515 00-18 343 157 Log Hd 

138 549 00-18 366 16E Log Hd 
139 550 00-09 366 16E Log Hd +20 

10-18 367 16F Log Hd +10 
140 551 00-18 367 16F Log Hd 

105 516 00-18 344 158 Log Hd 
106 517 00-09 344 158 Log Hd +20 

10-18 345 159- Log Hd +10 
107 518 00-18 345 159 LOQ Hd 

141 552 00-18 368 170 Log Hd 
142 553 00-09 368 170 Log Hd +20 

10-18 369 171 Log Hd +10 
143 554 00-18 369 171 LogHd 

.' 

Continued on R /W 414. 
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ADDRESS CONVERSION 

LOGICAL ADDRESS 

3330-1 3330-11 log Head 
log Cyl log Cyl 
Vol2 

144 555 00-18 
145 556 00-09 

10-18 
146 557 00-18 

147 558 00-18 
148 559 00-09 

10-18 
149 560 00-18 

150 561 00-18 
151 562 00-09 

10-18 
152 563 00-18 

153 564 00-18 
154 565 00-09 

10-18 
155 566 00-18 

156 567 00-18 
157 568 00-09 

10-18 
158 569 00-18 

159 570 00-18 
160 571 00-09 

10-18 
161 572 00-18 

162 573 00-18 
163 574 00-09 

10-18 
164 575 00-18 

165 576 00-18 
166 577 00-09 

10-18 
167 578 00-18 

168 579 00-18 
169 580 00-09 

10-18 
170 581 00-,18 

171 582 00-18 
172 583 00-09 

10-18 
173 584 00-18 

174 585 00-18 
175 586 00-09 

10-18 
176 587 00-18 

177 588 00-18 
178 589 00-09 

10-18 
179 590 00-18 
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PHYSICAL CYLINDER and HEAD 

Phy Cyl 
in Dec 

370 
370 
371 
371 

372 
372 
373 
373 

374 
374 
375 
375 

376 
376 
377 
377 

378 
378 
379 
379 

380 
380 
381 
381 

382 
382 
383 
383 

384 
384 
385 
385 

386 
386 
387 
387 

388 
388 
389 
389 

390 
390 
391 
391 

392 
392 
393 
393 

Phy Cyl Phy Head Equals 
in Hex 

172 Log Hd 
172 Log Hd +20 
173 Log Hd +10 
173 Log Hd 

174 Log Hd 
174 Log Hd +20 
175 Log Hd +10 
1 "I5 Log Hd 

176 Log Hd 
176 Log Hd +20 
177 Log Hd +10 
177 Log Hd 

178 Log Hd 
178 Log Hd +20 
179 Log Hd +10 
179 Log Hd 

17A Log Hd 
17A Log Hd +20 
17B Log Hd +10 
17B Log Hd 

17C Log Hd 
17C Log Hd +20 
170 Log Hd +10 
170 Log Hd 

17E Log Hd 
17E Log Hd +20 
17F Log Hd +10 
17F Log Hd 

180 Log Hd 
180 -Log Hd +20 
181 Log Hd +10 
181 Log Hd 

182 Log Hd 
182 Log Hd +20 
183 Log Hd +10 
183 Log Hd 

184 Log Hd 
184 Log Hd +20 
185 Log Hd +10 
185 Log Hd 

186 Log Hd 
186 Log Hd +20 
187 Log Hd +10 
187 Log Hd 

188 Log Hd 
188 Log Hd +20 
189 Log Hd +10 
189 Log Hd 

I 441300 
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lOGICAL ADDRESS PHYSICAL CYliNDER and HEAD 

3330-1 3330-11 log Head Phy Cyl Phy Cyl Phy Head Equals 3330-1 
log Cyl log Cyl in Dec in Hex log Cyl 
Vol2 Vol 2 

180 591 00-18 394 18A Log Hd 216 
181 592 00-09 394 18A Log Hd +20 217 

10-18 395 18B Log Hd +10 
182 593 00-18 395 18B Log Hd 218 

183 594 00-18 396 l8C Log Hd 219 
184 595 00-09 396 18C Log Hd +20 22.0 

10-18 397 180 Log Hd +10 
185 596 00-18 397 180 Log Hd 221 

186 597 00-18 398 l8E Log Hd 222 
187 598 00-09 398 18E Log Hd +20 223 

10-18 399 18F Log Hd +10 
188 599 00-18 399 18F Log Hd 224 

189 600 00-18 400 190 Log Hd 225 
190 601 00-09 400 190 Log Hd +20 226 

10-18 401 191 Log Hd +10 
191 602 00-18 401 191 Log Hd 227 

192 603 00-18 402 192 Log Hd 228 
193 604 00-09 402 192 Log Hd +20 229 

10-18 403 193 Log Hd +10 
194 605 00-18 403 193 Log Hd 230 

195 606 00-18 404 194 Log Hd 231 
196 607 00-09 404 194 Log Hd +20 232 

10-18 405 195 Log Hd +10 
197 608 00-18 405 195 Log Hd 233 

198 609 00-18 406 196 Log Hd 234 
199 610 00-09 406 196 Log Hd +20 235 

10-18 407 197 Log Hd +10 
200 611 00-18 407 197 Log Hd 236 

201 612 00-18 408 198 Log Hd 237 
202 613 00-09 408 198 Log Hd +20 238 

10-18 409 199 Log Hd +10 
203 614 00-18 409 199 Log Hd 239 

204 615 00-18 410 19A Log Hd 240 
205 616 00-09 410 19A Log Hd +20 241 

10-18 411 19B Log Hd +10 
206 617 00-18 411 19B Log Hd 242 

207 618 00-18 412 19C Log Hd 243 
208 619 00-09 412 19C Log Hd +20 244 

10-18 413 190 Log Hd +10 
209 620 00-18 413 190 Log Hd 245 

210 621 00-18 414 19E Log Hd 
211 622 00-09 414 19E Log Hd +20 

246 
247 

10-18 415 19F Log Hd +10 
212 623 00-18 415 19F Log Hd 248 

213 624 00-18 416 lAO Log Hd 
214 625 00-09 416 lAO Log Hd +20 

249 
250 

214 625 10-18 417 lA1 Log Hd +10 
215 626 00-18 417 lAl Log Hd 251 
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ADDRESS CONVERSION R/W 414 

LOGICAL ADDRESS PHYSICAL CYLINDER and HEAD lOGICAL ADDRESS PHYSICAL CYLINDER and HEAD 

3330-11 log Head Phy Cyl Phy Cyl Phy Head Equals 3330-1 3330-11 log Head Phy Cyl Phy Cyl Phy Head Equals 
log Cyl in Dec in Hex log Cyl Log Cyl in Dec in Hex 

Vol2 

627 00-18 418 lA2 Log Hd 252 663 00-18 442 lBA Log Hd 
628 00-09 418 lA2 Log Hd +20 253 664 00-09 442 lBA Log Hd +20 

10-18 419 lA3 Log Hd +10 10-18 443 lBB Log Hd +10 
629 00-18 419 lA3 Log Hd 254 665 00-18 443 18B Log Hd 

630 00-18 420 lA4 Log Hd 255 666 00-18 444 18C Log Hd 
631 00-09 420 lA4 Log Hd +20 256 667 00-09 444 18C Log Hd +20 

10-18 421 lA5 Log Hd +10 10-18 445 lBO Log Hd +10 
632 00-18 421 lA5 Log Hd 257 668 00-18 445 lBO Log Hd 

633 00-18 422 lA6 Log Hd 258 669 00-18 446 lBE Log Hd 
634 00-09 422 lA6 Log Hd +20 259 670 00-09 446 lBE Log Hd +20 - 10-18 423 lA7 Log Hd +10 10-18 447 18F Log Hd +10 
635 00-18 423 lA7 Log Hd 260 671 00-18 447 lBF Log Hd 

636 00-18 424 lA8 Log Hd 261 672 00-18 448 lCO Log Hd 
637 00-09 424 lA8 Log Hd +20 262 673 00-09 448 lCO Log Hd +20 

10-18 425 lA9 Log Hd +10 10-18 449 lCl Log Hd +10 
638 00-18 425 lA9 Log Hd 263 674 00-18 449 1 Cl Log Hd 

639 00-18 426 lAA Log Hd 264 675 00-18 450 lC2 Log Hd 
640 00-09 426 1AA Log Hd +20 265 676 00-09 450 lC2 Log Hd +20 

10-18 427 lAB Log Hd +10 10-18 451 lC3 Log Hd +10 
641 00-18 427 lAB Log Hd 266 677 00-18 451 lC3 Log Hd 

642 00-18 428 lAC' Log Hd 267 678 00-18 452 lC4 Log Hd 
643 00-09 428 lAC Log Hd +20 268 679 00-09 452 lC4 Log Hd +20 

10-18 429 1AO Log Hd +10 10-18 453 lC5 Log Hd +10 
644 00-18 429 lAD Log Hd 269 680 00-18 453 lC5 Log Hd 

645 00-18 430 lAE Log Hd 270 681 00-18 454 lC6 Log Hd 
646 00-09 430 lAE Log Hd +20 271 682 00-09 454 lC6 Log Hd +20 

10-18 431 lAF Log Hd +10 10-18 455 lC7 Log Hd +10 
647 00-18 431 lAF Log Hd 272 683 00-18 455 lC7 Log Hd 

648 00-18 432 1 BO Log Hd 273 684 00-18 456 lC8 Log Hd 
649 00-09 432 1 BO Log Hd +20 274 685 00-09 456 lC8 Log Hd +20 

10-18 433 1 B1 Log Hd +10 10-18 457 lC9 Log Hd +10 
650 00-18 433 1 Bl Log Hd 275 686 00-18 457 lC9 Log Hd 

651 00-18 434 1 B2 Log Hd 276 687 00-18 458 lCA Log Hd 
652 00-09 434 1 B2 Log Hd +20 277 688 00-09 458 lCA Log Hd +20 

10-18 435 1 B3 Log Hd +10 10-18 459 lCB Log Hd +10 
653 00-18 435 1 B3 Log Hd 278 689 00-18 459 lCB Log Hd 

654 00-18 436 184 Log Hd 279 690 00-18 460 lCC Log Hd 
655 00-09 436 1B4 Log Hd +20 280 691 00-09 460 lCC Log Hd +20 

10-18 437 lB5 Log Hd +10 10-18 461 lCO Log Hd +10 
656 00-18 437 185 Log Hd 281 692 00-18 461 lCO Log Hd 

657 00-18 438 186 Log Hd 282 693 00-18 462 lCE Log Hd 
658 00-09 438 186 Log Hd +20 283 694 00-09 462 lCE Log Hd +20 

10-18 439 1 B7 Log Hd +10 10-18 463 lCF Log Hd +10 
659 00-18 439 187 Log Hd 284 695 00-18 463 lCF Log Hd 

660 00-18 440 188 Log Hd 
661 00-09 440 1 B8 Log Hd +20 

10-18 441 189 Log Hd +10 
662 00-18 441 189 Lo..9. Hd 

285 696 00-18 464 100 Log Hd 
286 .697 00-09 464 100 Log Hd +20 

10-18 465 101 Log Hd +10 
287 698 00-18 465 101 Log Hd 

Continued on R!W 415. 

ADDRESS CONVERSION R/W 414 



ADDRESS CONVERSION 

LOGICA.L ADDRESS 

3330-1 3330-11 log Head 
Log Cyl log Cyl 
Vol2 

288 699 00-18 
289 700 00-09 

10-18 
290 701 00-18 

291 702 00-18 
292 703 00-09 

10-18 
293 704 00-18 

294 705 00-18 
295 706 00-09 

10-18 
296 707 00-18 

297 708 00-18 
298 709 00-09 

10-18 
299 710 00-18 

300 711 00-18 
301 712 00-09 

10-18 
302 713 00-18 

303 714 00-18 
304 715 00-09 

10-18 
305 716 00-18 

306 717 00-18 
307 718 00-09 

10-18 
308 719 00-18 

309 720 00-18 
310 721 00-09 

10-18 
311 722 00-18 

312 723 00-18 
313 724 00-09 
313 724 10-18 
314 725 00-18 

315 726 00-18 
316 727 00-09 

10-18 
317 728 00-18 

318 729 00-18 
319 730 00-09 

10-18 
320 731 00-18 

321 732 00-18 
322 733 00-09 

10-18 
323 734 00-18 

3350 
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PHYSICAL CYLINDER and HEAD 

Phy Cyl 
in Dec 

466 
466 
467 
467 

468 
468 
469 
469 

470 
470 
471 
471 

472 
472 
473 
473 

474 
474 
475 
475 

476 
476 
477 
477 

478 
478 
479 
479 

480 
480 
481 
481 

482 
482 
483 
483 

484 
484 
485 
485 

486 
486 
487 
487 

488 
488 
489 
489 

Phy Cyl Phy Head Equals 
in Hex 

102 
102 
103 
103 

104 
104 
105 
105 

106 
106 
107 
107 

108 
108 
109 
109 

lOA 
lOA 
lOB 
lOB 

10C 
10C 
100 
100 

10E 
10E 
10F 
lOF 

lEO 
1 EO 
1 El 
1 E1 

1 E2 
1 E2 
1 E3 
1 E3 

1 E4 
lE4 
1 E5 
1 E5 

1 E6 
1 E6 
lE7 
1 E7 

1 E8 
1E8 
1 E9 
1 E9 

I 441300 
31 Mar 76 

Log Hd 
Log Ha +20 
Log Hd +10 
Log Hd 

Log Hd 
Log Hd +20 
Log Hd +10 
Log Hd 

Log Hd 
Log Hd +20 
Log Hd +10 
Log Hd 

Log Hd 
Log Hd +20 
Log Hd +10 
Log Hd 

Log Hd 
Log Hd +20 
Log Hd +10 
Log Hd 

Log Hd 
Log Hd +20 
Log Hd +10 
Log Hd 

Log Hd 
Log Hd +20 
Log Hd +10 
Log Hd 

Log Hd 
Log Hd +20 
Log Hd +10 
Log Hd 

Log Hd 
Log Hd +20 
Log Hd +10 
Log Hd 

Log Hd 
Log Hd +20 
Log Hd +10 
Log Hd 

Log Hd 
Log Hd +20 
Log Hd +10 
Log Hd 

Log Hd 
Log Hd +20 
Log Hd +10 
Log Hd 

441303 
30 Jul 76 

LDGICAL ADDRESS PHYSICAL CYLINDER and HEAD 

3330-1 3330-11 log Head Phy Cyl Phy Cyl Phy Head Equals 
Log Cyl Log Cyl in Dec in Hex 
Vol 2 

324 735 00-18 490 lEA Log Hd 
325 736 00-09 490 lEA Log Hd +20 

10-18 491 lEB Log Hd +10 
326 737 00-18 491 lEB Log Hd 

327 738 00-18 492 1 EC Log Hd 
328 739 00-09 492 1 EC Log Hd +20 

10-18 493 lED Log Hd + 10 
329 740 00-18 493 lEO Log Hd 

330 741 00-18 494 1 EE Log Hd 
331 742 00-09 494 lEE Log Hd +20 

10-18 495 lEF Log Hd +10 
332 743 00-18 495 1 EF Log Hd 

333 744 00-18 496 1 FO Log Hd 
334 745 00-09 496 1 FO Log Hd +20 

10-18 497 1 Fl Log Hd +10 
335 746 00-18 497 1 Fl Log Hd 

336 747 00-18 498 1 F2 Log Hd 
337 748 00-09 498 1F2 Log Hd +20 

10-18 499 1F3 Log Hd +10 
338 749 00-18 499 1 F3 Log Hd 

339 750 00-18 500 1 F4 Log Hd 
340 751 00-09 500 1 F4 Log Hd +20 

10-18 501 1 F5 Log Hd +10 
341 752 00-18 501 1 F5 Log Hd 

342 753 00-18 502 1 F6 Log Hd 
343 754 00-09 502 1 F6 Log Hd +20 

10-18 503 1 F7 Log Hd +10 
344 755 00-18 503 1 F7 Log Hd 

345 756 00-18 504 1 F8 Log Hd 
346 757 00-09 504 1 F8 Log Hd +20 

10-18 505 1 F9 Log Hd +10 
347 758 00-18 505 1 F9 Log Hd 

348 759 00-18 506 lFA Log Hd 
349 760 00-09 506 lFA Log Hd +20 

10-18 507 lFB Log Hd +10 
350 761 00-18 507 lFB Log Hd 

351 762 00-18 508 lFC Log Hd 
352 763 00-09 508 lFC Log Hd +20 

10-18 509 lFO Log Hd +10 
353 764 00-18 509 lFO Log Hd 

354 765 00-18 510 1 FE Log Hd 
355 766 00-09 510 lFE Log Hd +20 

10-18 511 lFF Log Hd +10 
356 767 00-18 511 1 FF Log Hd 

357 768 00-18 512 200 Log Hd 
358 769 00-09 512 200 Log Hd +20 

10-18 513 201 Log Hd +10 
359 770 00-18 513 201 Loa Hd 

ADDRESS CONVERSION R/W 415 

LOGICAL ADDRESS PHYSICAL CYLINDER and HEAD LOGICAL ADDRESS PHYSICAL CYLINDER and HEAD 

3330-1 3330-11 Log Head Phy Cyl Phy Cyl Phy Head Equals 3330-1 3330-11 Log Head Phy Cyl Phy Cyl Phy Head Equals 
Log Cyl Log Cyl in Dec in Hex Log Cyl Log Cyl in Dec in Hex 
Vol2 Vol2 

360 771 00-18 514 202 Log Hd 396 807 00-18 538 21A Log Hd 
361 772 00-09 514 202 Log Hd +20 397 808 00-09 538 21A Log Hd +20 

10-18 515 203 Log Hd +10 10-18 539 21B Log Hd +10 
362 773 00-18 515 203 Log Hd 398 809 00-18 539 21B Log Hd 

363 774 00-18 516 204 Log Hd 399 810 00-18 540 21C Log Hd 
364 775 00-09 516 204 Log Hd +20 400 811 00-09 540 21C Log Hd +20 

10-18 517 205 Log Hd +10 
365 776 00-18 517 205 Log Hd 

10-18 541 210 Log Hd +10 
401 812 00-18 541 210 Log Hd 

366 777 00-18 518 206 Log Hd 
367 778 00-09 518 206 Log Hd +20 

402 813 00-18 542 21E Log Hd 
403 814 00-09 542 21E Log Hd +20 

10-18 519 207 Log Hd +10 
368 779 00-18 519 207 Log Hd 

10-18 543 21F Log Hd +10 
404 00-18 543 21F Log Hd 

369 780 00-18 520 208 Log Hd 
370 781 00-09 520 208 Log Hd +20 

10-18 521 209 Log Hd +10 
371 782 00-18 521 209 Log Hd 

405 00-18 544 220 Log Hd 
406 00-09 544 220 Log Hd +20 

10-18 545 221 Log Hd +10 
407 00-18 545 221 Log Hd 

372 783 00-18 522 20A Log Hd 
373 784 00-09 522 20A Log Hd +20 

10-18 523 20B Log Hd +10 
374 785 00-18 523 20B Log Hd 

408 00-18 546 222 Log Hd 
409 00-09 546 222 Log Hd +20 

10-18 547 223 Log Hd +10 
410 00-18 547 223 Log Hd 

375 786 00-18 524 20C Log Hd 
376 787 00-09 524 20C Log Hd +20 End of Address Conversion Chart. 
376 787 10-18 525 200 Log Hd +10 
377 788 00-18 525 200 Log Hd 

378 789 00-18 526 20E Log Hd 
379 790 00-09 526 20E Log Hd +20 

10-18 527 20F Log Hd +10 
380 791 00-18 527 20F Log Hd 

381 792 00-18 528 210 Log Hd 
382 793 00-09 528 210 Log Hd +20 

10-18 529 211 Log Hd +10 
383 794 00-18 529 211 Log Hd 

384 795 00-18 530 212 Log Hd 
385 796 00-09 530 212 Log Hd +20 
385 796 10-18 531 213 Log Hd +10 
386 797 00-18 531 213 Log Hd 

387 798 00-18 532 214 Log Hd 
388 799 00-09 532 214 Log Hd +20 

10-18 533 215 Log Hd +10 
389 800 00-18 533 215 Log Hd 

390 801 00-18 534 216 Log Hd 
391 802 00-09 534 216 Log Hd +20 

10-18 535 217 Log Hd +10 
392 803 00-18 535 217 Log Hd 

393 804 00-18 536 218 Log Hd 
394 805 00-09 536 218 Log Hd +20 

10-18 537 219 Log Hd +10 
395 806 00-18 537 219 Log Hd 

ADDRESS CONVERSION R/W 415 



( 

TROUBLE NOT FOUND 

~ This page contains aids fo, problem resolution whe,e 
insufficient error information is available to follow the 
maintenance analysis procedure. It may also be used as 
an aid in analyzing intermittent errors. 

3350 

SENSE BYTE ANALYSIS 

Examine all available system sense information for 
multiple error conditions (see R/W 102). If errors other 
than the primary error are occuring, exit to the 
appropriate page listed in the chart below. 

Sense Information Page 
Byte 7 Byte 17 Byte 12 Byte 19 Entry 

4x 
R/W 300, 0 CO or Cl 

Bit 0=1 R/W 180, A 
Bit 1=1 R/W 170, A 
Bit 2=1 R/W 160, A 
Bit 3=1 RPI 100, A 
Bit 4=1 R/W150,A 
Bit 5=1 R/W 140, A 
Bit 6=1 R/W 120, A 
Bit 7=1 R/W 130, A 

Bit 4=1 R/W200, A' 
Bit 5=1 R/W 190, A 

Other FSI section 

EC INSTALLATION 

If an engineering change has been recently installed, 
check the EC Installation Instructions and determine 
where the change was made. Inspect the back panel for 
tight wire wraps. 

VOLTAGE CHECKS 

A2 Module -See the procedure on PWR 90, Entry B. 

B2 Module -See the procedure on PWR 290, Entry B. 

©Copyright IBM Corporation 1976, 1977 
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CABLES 

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

HDACabies 

A1Y3(AIY4) 
AIB2(AIU2) 
0IC(0ID)AIA2 
0IC(01D)AIA3 

R/W Data Cables 

(if present)AIB3 
AIU3 
AIV5(AIA5) 
A2V2(A2 Module) 

JUMPERS 

Check special voltage jumper from +6 Vdc to 
AIJ3(AIM3)Bll (see YA090 or YB090). 

TERMINATION 

Check for correct R/W termination on the last module in 
the string (see R/W 326). 

HDA 

The HDA cable swapping procedure on HDA 713 can be used 
to help isolate an HDA problem. See HDA 710 for the HDA 
replacement procedure. See HDA 708 for voice coil replacement 
procedure. 

(...... (' ( 

SUMMARY OF CARDS 

Reseat or Replace: 

Drive 

AIH2(AIN2) 
AIG2(AlPi) 
A1J2(AlM2) 
A1J4(AIM4) 
AID4(AIS4) 
AIE2(AIR2) 
A1F2(AIQ2) 
AIK2(A1L2) 

Controller 

A2T2 
A2Q2 
A2F2 
A2P2 
A2L2 
A2S2 

REFERENCES 

Set Read/Write operation 
Write operation 
Read operation 
HDA description 
Track format 
3330 compatibility 
Fixed heads 
Address conversion 
Sense Byte analysis 

( ( 

Read/Write Control 
Head Select and Read/Write Control 
Read Detector 
Pad Controls 
Index 
Capable/Enable 
Read Only-Capable/Enable 

( ( 

TROUBLE NOT FOUND R/W 990 

Command Decode and Device Interface 

Read/Write Driver and VFO 
Read/Write Control 
Device Interface 
Gap Counter 
Read/Write Latch 
SERDES 

OPER 210 and 211 
OPER 225 and 226 
OPER 230 through 233 
OPER30 
OPER 33 through 37 
OPER 40 through 52 
OPER250 
R/W400 
R/W 102 

TROUBLE NOT FOUND R/W 990 

( 



TROUBLE NOT FOUND 

This page contains aids for problem resolution where 
insufficient error information is available to follow the 
maintenance analysis procedure. It may also be used as 
an aid in analyzing intermittent errors. 

CHECK DEVICE ADDRESS 

Check EREP printouts to determine if more than one 
drive is failing. See START 103 to determine physical 
drive. 

EC INSTALLATION 

If an engineering change has been recently installed, 
check the EC Installation Instructions and determine 
where the change was made. Inspect the back panel for 
tight wire wraps. 

VOLTAGE CHECKS 
Drive Voltage Olart 

Voltage* Test Point Tolerance 

-4V A1C2 (A1T2) B06(-) to A1K2D08(+) -3.85 to -4.50V 
+6V A1F2 (A1Q2) B11(+) to A1F2 (A1Q2) 008(-) +5.76to +6.24 V 

* Use a digital voltmeter to check voltages. 
** Use a scope to measure the ripple. See PWR 290 for the procedure. 

Controller Voltage Chart 

Voltage* Test Point Tolerance Maximum** 
AC Ripple 

-4V A2T2B06(-) to A2T2D08(+) -3.84 to -4.16 V 0.04 V p.p 

+6 V A2T2G11 (+) to A2T2J08(-) + 5.76 to +6.24 V 0.08 V p.p 

• Use a digital voltmeter to check voltages. 
Use a scope to measure the ripple. See PWR 90 for the procedure. 

ERROR RE-CREATION 

Microdiagnostics 

Routine Bl is the primary tool used to re-create Data 
Check failures. Control options and parameters may be 
selected to: 

1. Scan any single cylinder and stop on error. 

2. Scan any single cylinder and log error. 

3. Scan any single cylinder, loop, and log error. 

3350 
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Maximum** Page Entry AC Ripple 

0.23 V p.p PWR 255, A 
0.08 V pop PWR 260, A 

Page Entry 

PWR 55, B 
PWR 60, A 

o o 00 

4. Scan any single track and stop on error. 

5. Scan any single track, loop, and stop on error. 

See MICRO 56 for operating instructions. 

Routine B2 writes and reads on the CE cylinder. Control 
options and parameters may be selected to: 

1. Write and read the entire CE cylinder and stop on 
error. 

2. Write and read the entire CE cylinder, loop, and 
stop on error. 

3. Write and read one CE track and stop on error. 

4; Write and read one CE track, loop, and stop on 
error. 

See MICRO 60 for operating instructions. 

Routines AD, AF, and AE check Read/Write and ECC 
hardware in the controller. Anyone of these routines 
may be looped using a control option. 

OLTS 

T3350PSA (Pack Scan A) reads Home Address and RO 
fields then compares the CCHH bytes of both fields. 
Options may be selected to: 

1. Read all logical cylinders and heads. 

2. Read all logical cylinders and heads between 
specified limits. 

See OL T 20 for operating instructions. 

T3350PSB (Pack Scan B) reads all records on tracks 
scanned. Options may be selected to: 

1. Read all logical cylinders and heads. 

2. Read all logical cylinders and heads between 
specified limits. 

See OLT 24 for operating instructions. 

T3350WT (Track Analysis) writes and reads many 
different length records with worst case patterns on a 
specified track. Customer data will be destroyed. See 
OL T 25 for operating instructions. 

!~.~. \. ,1 0 0 t~') 0 ' ' '",-y ,-,.-y o () 

SUMMARY OF CARDS 

Reseat or Replace: 

Drive 

AIJ2(AIM2) 
AIH2(AIN2) 
AIG2(AIP2) 
AIK2(AIL2) 
Al B2 (in last module 

only) 
Servo Power Amplifiers 

Controller 

A2T2 
A2S2 
A2Q2 
A2P2 
A2R4 
A2K2 
A2F2 
A2R2 

REFERENCES 

Read data flow 
Read operation 
Read Home Address 
Set Read/Write 
HDA description 
Track format 
3330 compatibility 
Fixed heads 
Address conversion 
P A3 byte conversion 
Sense Byte analysis 

o () 

TROUBLE NOT FOUND R/W99S 

Read Detector 
Read/Write Control 
Head Selection 
File Control 

Read/Write and PLO Termination 
(See LOC 4 or 14) 

Driver/Receiver and VFO 
SERDES, Data Reg, and ECC Control 
Read/Write Control 
Gap Counter 
ECC Shift Register 
Bus In Assembler 
Bus In Register 
No Data Found Detection 

R/W 326 and 327 
OPER 230 through 233 
R/W 360 through 364 
OPER 210 and 211 
OPER 30 
OPER 33 through 37 
OPER 40 through 52 
OPER 250 
R/W400 
R/W 330 
R/W302 

TROUBLE NOT FOUND 

() o o 
R/W99S 
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RPI CONTENTS RPI CONTENTS RPI 1 

RPI MAPS ......... RPI 130 - 310 REFERENCE TO OTHER SECTIONS 

Index Detection . . . .. OPER 126 

TROUBLE NOT FOUND . . . RPI 990 Rotational Position Sensing. . OPER 203 - 205 

RPI CONTENTS RPI 1 
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INDEX CHECK 

Index check (Index Mark without Valid Inde.\.) is caused by 
an invalid Index pattern detected while Set Read/Write is 
active. A valid Index pattern is 'lOll '. 

See OPE"R f20 for detailed description of int/ex fJetcL'tioll. 

Replace Cards 

Controller: 
A2S2 
A2Q2 
A2M2(SWFEI 

Check 

Verify that the following 
cable connector pins are 
not bent or pushed in and 
that the connectors are 
seated properly: 
A2V2 Controller 
Al U3 Drive 

Repair or replace as 
required. 

RPI160 

Note 1: When replacing A 1C2(A 1T2), A1C4(A 1 T4), 
A 1D2(A1S2), A 1D4(A1S4), or Pwr Amp P532(P534), 
the servo velocity gain must be adjusted. See ACC 800, 
Entry B for the procedure. 

Note 2: When replacing A 1 K2(A 1 L2), check the 
addressing jumpers. See INST 6. 

3350 
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Yes 

Yes 

Yes 

MICRO 
R/W 100 

Index Check. 

Replace Cards 

A1D4(A1S41 (See Note 1.1 
Al G2(Al P21 
A1C2(A1T21 
A1J4(A1M41 

START 500 

o ("'\ 
',J 

No 

Yes 

No 

Error Analysis 

Exit to MICRO section and 
follow the instruction under 
the first fail ing Error Code. 

LaC 4, 
LaC 14 

MICRO 

Remove dc power from the 
drive being serviced with the 
Drive DC Power switch. 

Check 

Measure for continuity with 
an ohmmeter from A 1 D4 
(A1S41B08 to any D08 pin. 

RPlll0 

Use the diagram on RPI 110 
to determine why Missing 
I ndex is shorted to ground. 

No 

MLX 

I ndex has been detected 
ina gap by the storage 
control. 

Microdiagnostic 

Run microdiagnostic linked 
series starting with routine 
A 1. Load routine A 1 
Enter 00. 

Check 

1. Examine servo cables 
at A 1 B2(A 1 U21. 

2. Verify voltages. See 
PWR 90 (290), Entry B. 

Yes 

Yes 

START 500 

a 

No 

HDA 713 and Return 

RPI 990 

C"\ "'] O· ,-

INDEX CHECK RPII00 

MICRO MICRO 

when forced. 

The microdiagnoStic forces 
an Index Check by issuing 
a Rezero. then a Set 
ReadlWrite. When the 
servo head reads the 
Guardband pattern, Index 
Check is activated. 

f~ 

\'_j) 

Replace Cards 

A 1 D4(A 1 S41 (See Note 1.) 
A1G2(A1P21 
A 1 K2(A 1 L21 (See Note 2.1 
A1J4(A1M41 

Microdiagnostic 

Loop test F and bypass 
errors: 
1. Load routine B8 
2. Enter 10. OF, 01, 00 

RPI 110 

No 

Replace Cards 

A2Q2} 
A2S2 Controller 
A2P2 

Check 

Verify that the following 
cable connector pins are 
not bent or pushed in and 
that the connectors are 
seated properly: 
A2V2 Controller 
A1U3 Drive 

Repair or replace as 
required. 

Maintenance pro'cedure 
complete. 

A 

START 500 

INDEX CHECK 

(~ 
~y 

RPII00 

o o 
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INDEX CHECK 

Routine B8, test F contains long delay times (in 
excess of 400 ms). Because of the long delay times 
involved, the following sync points can be used to 
scope the set or reset of Index Check Sel without 
using delayed sweep: 

• Setting of the error, sync on AIK2(AI L2) PIO 
(-Drive Sync Tag). 

• Resetting of the error, sync on Al K2 (AI L2) 
Ul 0 (-Sense Status 0). 

RPll00 

Scope 

Sweep 20 /J.s/div 
Trigger EXT 

Slope (-I 
A1K2(A1L21 Ul0 
-Sense Status 0 

Ch 1 Al D4 (A1S4) G04 
-Index Check Sel 
volts/div 0.1 
probe X 10 

Ch 2 A1G2 (A1P21 J07 
-Sense Read*Write 
volts/div 0.1 
probe X 10 

I Re-;;rols issued ;;th;- 1 
drive. After allowing I 
ti me for the access to I 
reach the guardband 
area, the microdiagnos- I 
tic issues Set Rd*Wr. 
Since the guardband I 
does not contain valid 
Index patterns, Index I 
Check is set and sensed I 
with a Sense Read*Write 
in the drive. Check I 
Reset is issued and a sec
ond Sense Read*Write I 

I check_s to see if the I 
L er~ I~set. _ _ ...J 

RPI990 

G 
e 

Yes 

f 

START 500 

(" 

3350 441300 I 441303 
31 Mar 76 30 Jul 76 
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Chart 
Line 
No. 

1 

2 

3 

4 

(- (~ ( f (' (' ( ( ( (: 
"-

A1C2 (A1T2) A1D4 (A1S4) 
KCxxx (KTxxx) KDxxx (KSxxx) 

SERVO INDEX 
Conn CLOCK 
A~(A1U21 '---H:/ - R,w Se"o Servo Clock 

'-- I Selected 

( Valid Index 1 

A1K2 (A1l2) , Index Mark 
KKxxx (KLxxx) 1 

COMMAND , Index Gate 
, DECODE 1 

~ Check Reset 
R 

Pwr On Reset 
R 

,---

!J' Sense Status 0 

Set Read* Write I 
Drive Sync Tag TP , 

) 

Line Name AlD Test Point 

-Sense Status 0 KK170 (KL170) A1K2 (A1L2) U10 

-Index Check Sel KD500 (KS500) A1D4 (A1S4) G04 

-Sense Read*Write KG190 (KP190) A1G2 (A1P2) J07 

-Check Reset KD510 (KS510) A1D4 (A1S4) 812 

--
( {- (, (-~!' 

A1J4 (A1M4) 
KJxxx (KMxxx) 

SECTOR 
COUNTER 

' Clk Cntr 3 , 
Sector Counter 1 

I 

Sector Cnt Pulse 

Valid Index 1 
R 

t Clk Cntr 2 
R , 

i Reset Sector Cntr 
R I 

Valid Ind9x 1 

I ndex Check Sel 

A1G2 (A1P2) 
KGxxx (KPxxx) , 

f' HAR*CAR*Diff 

I ndex Check Sel 

;-20 l1s1 
e, -e 
ej 

• I O~ 

(' ( ( (~ 

Missing Index 

Valid Index 1 

Index Check Sel 

HAR*CAR*DifhStatus 3 
(Gated Index Check) 

!P Sense Read*Write 

Sense Status 0 

Set Read*Write 

-

(' ( (-- ("\ 
INDEX CHECK RPI 110 

K R/W 114 

A1H2 (A1N2) 
KHxxx (KNxxx) 

RD/WR NPL Inbus 
CONTROL Bit 6 

(Index Mark) 
.J 

Set Rd*Wr or 
Pad Ctrl 

Legend: c:::::J Inactive 

_ Active level 

f7lllllllJl To I era nee 

INDEX CHECK RPIII0 

(--
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INDEX CHECK 

Missing Index or an invalid Index Mark during a Set Read*Write 
operation activates the Index Check Select latch. Index Check 
Select latch activates Read/Write Check. Sense Read*Write and 
Selected gate the Read/Write Check to the interface as NPL Inbus 
Bit 3. Reading and writing are inhibited until the Index Check 
Select latch is reset by either Power On Rese~ or Check Reset. 

Missing Index 

Missing Index is activated, after Sector 127, by the following 
conditions: 

• Clock Counter 3 active. 
• Valid Index 1 inactive. 

Invalid Index Mark 

Invalid Index Mark consists of the following conditions: 

• Index Mark active. 
• Valid Index 1 inactive. 

Figure 1 . Expanded Sequence Chart 

Change Delay Time-Delay Sweep ,to 1 I1s/div. 

Use Ch 2 to scope each of the lines. 

-Set Rd*Wr or 
Pad Ctrl 

-Index 
G -

RPll00 

MICFL 130 
MICRO 10 

Microdiagnostic 

Loop test 2 and bypass 
errors: 
1. Load routine A5 
2. Enter 10,02,01,00 

Scope 

Sweep 10 ms/div 
Trigger EXT 

Slope (+) 
Al04(A1S4)012 
+Selected 

Ch 1 A 1 04(A 1 S4)G03 
-Index !V1ark 
volts/div 0,1 
probe Xl0 

Ch 2 A1D4(A1S4)B13 
-Valid Index 1 
volts/div 0.1 
probe Xl0 

Use the delay Triggering 
I nstructions on the 
sequence chart. 

6) 

G 

Triggering Instructions 

A1C2 (A1T2) A1D4 (A1S4) 
KCxxx I KTxxxi KDxxx I KSxxxi 

SERVO INDEX 
Conn CLOCK 
A1B21A1U2i '---

,-r--
(I- - -I :~J-1 Raw Servo 

Servo Clock 

'""'= Selected ~ L-..-..J '-'--

I 
dex Mark without a valid 
dex activates I ndex Check 
se the sequence chart and 

In 
In 
U 
d' 
te 
(+ 

lagra m on th is page to de· 
rmine why I ndex Check 
NPL I nbus Bit 3) is active. 

~ 
~ Yes 

Mai ntenance procedure 
m lete. co p 

A 

START 500 RPI990 

I Valid Index 1~ 
Index Mark ~ Al K2 (A1 L2) 

KKxxx I KLxxxi 

~ Index Gate COMMAND 
DECODE 

~ Check Reset 
R 

Pwr On Reset 

~ 
R 

Sense Status 0 

Set Read.Write I 
I Drive Sync Tag TP 

~ 

B Sweep Mode - B Starts After Delay Time 
Delay Time-Delay Sweep - 2 ms/div 

A and B Time/Div - 10 ms/div 
Delay-Time Multiplier - 6.5 

Slope - (+) 
Source - Int Ch 1 

Chart 
L Line Line Name ALD Test Point 

No. 

A1J4 (A1M4) 
KJxxx I KMxxxi 

SECTOR 
COUNTER 

Clk Cntr 3 

Sector Counter 1 

Sector Cnt Pulse 

Valid Index 1 
R 

Clk Cntr 2 , R 

Reset Sector Cntr 
R 

Valid Index 1 

I ndex Check Sel 

A1G2 (A1P2) 
KGxxx IKPxxxi 

!J' Index Check Sel 
HAR·CAR·Diff 

Check Sel 
1 +Selected K0510 (KS510) A104 (A1S4) 012 6) 

IlL 

2 -Set Rd*Wr or Pad Ctrl K0500 (KS500) A1D4 (A1S4) G02 G 
CD I J W-

+Selected 0 
-Check Reset • 
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I 

LJ 

·c "-_..Y. 

3 -Index Mark 

4 -Valid Index 1 

5 +Index Gate 

6 -Index Check Sel 

7 -Sense Read*Write 

8 -Check Reset 

r""'" 0 t''''' 
"--.. / "'-/ '-;' 

lilt 

K0500 (KS500) A1D4 (A1S4) G03 (9 
,~ 

K0520 (KS520) A1D4 (A1S4) 813 e --K0500 (KS500) A1D4 (A1S4) B07 0) 
ltwt JlllillU 1111111 1111111 111111 1111111 1111111 1111111 1111111 1111111 111111 1111.1111 

K0500 (KS500) A1D4 (A1S4) G04 CD Jfu.1, 2, 4 
~ , 

KG190 (KP190) A1G2 (A1P2) J07 Q) 

K0510 (KS510) A1D4 (A1S4) 812 4) .. 

c I~'-"" 
V 

INDEX CHECK RPIl12 

Missing Index 

G) R/W114 

I 
A1H2 (A1N2) 
KHxxx I KNxxxi 

RD/WR NPL Inbus 
CONTROL Bit 6 

Valid Index 1 (Index Mark) 

Index Check Sel 

HAR.CAR. Diff.Status 3 Set Rd.Wr or 
(Gated Index Check) Pad Ctrl 

Sense Read- Write ~ 

1111111 

Sense Status 0 

Set Read. Write 

,II" 1111111 1111111 111110. 

I 

Legend: c::::::J Inactive 

_ Active level 

rl/IIlllIJJ Tolerance 

See 
,Figure 1. --
I I 

IIIlI 111111 111111 illill HllIL 

,.- " 

-
-

INDEX CHECK RPIl12 

~ 

r)· 0 
',,--j '~.' () 0 o 
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INDEX CHECK 
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,...-- ---, 
I Index Mark width I 
I tolerance is 16 to I 
I 18 microseconds. 
L ____ -1 

Replace Cards 

A1D4 (A1S4) 
A1H2 (A1N2) 

Microdiagnostic 

Loop test 2 and bypass 
errors: 
1. Load routine A5 
2. Enter 10,02,01,00 

Yes 

r;o:-ne A5, test~s::s:l 
I special Read'Write com- I 
I mand and tt>en waits for an I 

Index to orient on. After 
I orienting, it looks for the I 
I next Index and measures 

its width. It then measures I 
I the distance from that I 
Llndex to the next one. 

-- ---' 

A 

RPI125 

MICRO 

microseconds wide. 

When replacing A1D4(A1S4), 
the servo velocity gain must 
be adjusted. See ACC 800, 
Entry B for the procedure. 

Maintenance procedure 
complete. 

START 500 

( ( c' 

MICRO 

Yes 

MICRO 

r -- -, 
I Tolerance between I 

Index Marks is 
I 16.2to17.2milliseconds. I 
L __ __ -1 

Replace Cards 

A1D4 (A1S4) 
Al H2 (Al N2) 

Microdiagnostic 

Loop test 2 and bypass 
errors: 
1. Load routine A5 
2. Enter 10,02,01,00 

r:-- ---, 
I Routine A5, test 2 issues a I 

special Read'Write com-
I mand and then waits for an I 

Index to orient on. After I 
I orienting, it looks for the 

I next I ndex and measures I 
its width. It then measures I 

I the distance from that 

~~ t~e ne~ 0':: _ -.J 

B 

RPI125 

( ( 
. , (.','-' ( 

INDEX CHECK RPI120 

MICRO 

INDEX CHECK RPI120 
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RPI120 

Index Mark out of 

Scope 

Sweep 5 ms/div 
Trigger EXT 

Slope (-) 
A 1 K2(A 1 L2)Pl 0 
-Drive Sync Tag TP 

Ch 1 A1H2 (A1N2)S02 
-Valid Index 1 
volts/div 0.1 
probe xl0 

Ch 2 A1H2 (A1N2) B02 
+NPL Inbus Bit 6 
volts/div 0.5 
probe xl0 

Use the delay Triggering 
I nstruct ions, as shown 
in Figure 1 on RPI 130. 

Use the scope information 
in Figure 1 on RPI 130 to 
measure Index width. 

Use the diagram on 
API 130 to isolate the 
problem. 

tf >'\ /--." 
f· . (--... 

I 
~. "'-J .~ 

o RPI130 

G RPI130 

No 

(-":, r~ f--"" 
''i...J .~ \..../ 

Possible Causes 

Suspect disk rotation 
speed: 
1. Change drive-motor 

belt. 
2. Check drive-motor 

brake adjustment 
(HDA 720). 

3. Drive-motor pulley 
faulty. 

4. Drive motor faulty. 
5. A182(A1N2) connector. 
6. Power supplies. See 

PWR 90 (PWA 290), 
Entry B. 

START 500 

f-"'h a V ""-j 

No 

ACC600 

r~ ;r~ 

~y ",y 

Index Mark not received 
or out of tolerance. 

Scope 

Sweep 5 ms/div 
Trigger EXT 

Slope (-) 
A 1 K2(A 1 L2)Pl0 
-Drive Sync Tag TP 

Ch 1 A1H2(A1N2)S02 
-Valid Index 1 e RPI 130 
volts/div 0.1 
probe xl0 

Use the delay Triggering 
I nstructfons, as shown in 
sequence chart on RPI 130. 

Use the sequence chart and 
diagram on RP I 130 tQ 
determine why Index 
Marks are missing or out 
of tolerance. 

Yes 

r, (~'" ("~ 

v \.. " 
'\..j 

/~.~ 

"'-.Y 

INDEX CHECK RPI125 

INDEX CHECK RPI 125 
fl:::· 0 () 0 0: 0 :: T" 
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INDEX CHECK 

Routine AS, test 2 issues a special Read*Write command and 
then waits for an Index to orient on. After orienting, it waits 
for the next Index and measures the width of it. It then 
measures the distance from that Index to the next one. 

('-' 

Conn 
A1B2 (A1U2) 

(- (' 

A1C2 (A1T2) 
KCxxx (KTxxx) 

SERVO 
CLOCK 

~ rr-r ' f- Raw Servo Servo Clock 
.. _. 

L"...,...J 

Figure 1. Expanded Sequence Char t 

Triggering Instructions 

B Sweep Mode - B Triggerable after De 
Delay Time-Delay Sweep - 2 ps/div 

lay Time 

A and B Time/Div - 5 ms/div Slope -(-I 
Delay-Time Multiplier - 3.5 Source 

I 
~1. __ --------16to 18ps---------
I 
I 

-Valid Index 1 0 ~~--+-..... --+--..... -+--~ 

+NPL Inbus Bit 6 e t----4--+--+O-*--+---i--+_ 

- Int Ch 1 

I 
~I 

I 

I 
I 

I 

• 

Triggering Instructions 

'-l....- f.- Selected 
, 

( Valid Index 1 

A1 K2 (A1 L2) Index Mark 
KKxxx (KLxxx) ) 

COMMAND Index Gate 
DECODE 1 

Check Reset 

Pwr On Reset 

Sense Status 0 

Set Read * Wri te 

Drive Sync Tag TP 
I 

( ( 

A1D4 (A1S4) 
KDxxx (KSxxx) 

INDEX 

'---
~ Clk Cntr 3 
J 
, Sector Counter 1 
I 

Sector Cnt Pulse 

Valid Index 1 

, Clk Cntr 2 
I 

, Reset Sector Cntr 
I 

Valid Index 1 

R Index Check Sel 

R 

r--
I ndex Check Sel 

I 
I 

B Sweep Mode - B Triggerable After Delay Time 

Delay Time-Delay Sweep - 2 ms/div 

A and B Time/Div - 5 ms/div 
Delay·Time Multiplier - 0.0 

Slope - (-) 
Source - Int Ch 1 

Chart 
Line Line Name ALD Test Point 
No. 

1 -Drive Sync Tag TP KK170 (KL 170) A1K2 (A1L2) P10 

2 -Valid Index 1 KH140 (KN140) A1H2 (A1N2) S02 0 
3 +5et Read*Write KH140 (KN140) A1H2 (A1N2) S13 e ... 
4 +NPL Inbus Bit 6 KH200 (KN200) A1H2(A1N2)B02 e 

3350 I 441300 I 441303 
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( ( 

A1J4 (A1M4) 
KJxxx (KMxxx) 

SECTOR 
COUNTER 

Missing Index 

R 

R 

R 

Valid Index 1 ~ 
1 Index Check Sel 

A1G2 (A1P2) 
KG xxx (KPxxx) 

HAR*CAR* Diff HAR*CAR*DifhStatus 3 
(Gated Index Check) 

Sense Read* Write 

Sense Status 0 

Set Read*Write ~ 

Orient Pulse Pulse being 

: for Microdiagnostic Measured 

(See Figure 1) 
I 
I 

I 

~ • 11 

- -

., ( ".".' (~-

INDEX CHECK RPI130 

K R/W 114 

A1H2 (A1N2) 
KHxxx (KNxxx) 

I 

RD!WR NPL Inbus 
CONTROL !J Bit 6 

(Index Mark) I 

J 

Set Rd*Wr or 
Pad Ctrl 

Legend: c::::=J Inactive 

_ Active level 

f'll1lIIllIl T 01 era nee 

16.2 to 17.2 ms 

•• 
-

-
INDEX CHECK RPI130 

( 
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INDEX ALERT ERROR 

START 500 

3350 
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(~ 

Yes 

(' ( (. 

MICRO 

Replace Cards 

A2K2 (Basic) 
A2M2 (SWFE) 
A2N2 

Check 

1. Verify that the following 
cable connector pins are 
not bent or pushed in an 
that the connectors are 
seated properly: 
A2C2 to 
01 B-A1G2 

A2A2to 
01 B-A 1 G2 

A2B2 to 
01B-A1C2 

(SWFE A) 

(SWFE B) 

CTL-ll00 

(~~' (-. (. 

MICRO 

after selection. 

Replace Cards 

A2K2 (Basic) 
A2M2 (SWFE) 
A202 
A2F2 

MICFL 20 
MICRO 10 

Microdiagnostic 

A2N2 
A2S2 

Loop test 2 and bypass 
errors: 
1. Load routine A 1 
2. Enter 10, 02, 01, 00 

Scope 

Sweep 2 /ls/div 
Trigger 

Slope(-) 
Ch 1 only 

Ch 1 A2K2J03 
+Select Active NPL 
volts/div 0.2 
probe xl0 

Ch 2 A2K2B05 
+Index Alert NPL 
volts/div 0.2 
probe xl0 

Use the diagram and 
sequence chart on RPI 162 
.to isolate the problem. 

RPI990 

(- (, (-

Yes 

" RPI162 

e RPI162 

Yes 

START 500 

( 

Ye~ 

Yes 

<: (.-

MICRO 
RPI 100 

C 

Missing I ndex Alert. 

Replace Cards 

A2K2 (Basic) 
A2M2 (SWFE) 
A202 

A2F2 
A2N2 
A2P2 

(-

Verify that the following 
cable connector pins are not 
bent or pushed in and that 
the connectors are seated 
properly: 
A2C2 to 01 B-A 1 G2 

A2A2to 
01B-A1G2 

A2B2to 
01 B-A1C2 

(SWFE A) 

(SWFE B) 

Microdiagnostic 

Loop fai ling test and bypass 
errors: 
1. Load routine 
2. Enter 10, XX, 01, 00 

(XX = test number 
from the Error Code.) 

Use the diagram and 
sequence chart on RPI 162 
to isolate the problem. 

(~' 

No 

.--- -----

('" .. (e, 

MICFL 240 
MICRO 10 

Microdiagnostic 

Loop test 1: 

( 

1. Load routine AD 
2. Enter 10,01,00 

No 

RPI990 

-. (-. (~-. ('-~ 

INDEX ALERT ERROR 

Error Analysis 

Exit to MICRO section 
and follow instructions 
under the first failing 
Error Code. 

MICRO 

("' 

INDEX ALERT ERROR 

(-
, 

C (--

RPI160 

RPI160 



INDEX ALERT ERROR 
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A1 H2 (A1N2) 
KHxxx (KNxxx) 

INBUS 

A1V2 
WLll0 

EXIT 

A2V4 
BU300 

ENTR 

Drivers NPL Inbus Bit 6 Device Bus In Bit 6 

A2G2 A2L2 
BFxxx BDxxx 

BUS OUT BUS-OP CTRL 

Op Decode Set RW Op 85 

Chart 
Line Line Name 
No. 

1 +Tag Bus 

2 +Bus Out 

3 + Select Hold 

4 + Tag Gate NPL 

5 +Bus In 

6 + Tag Valid NPL 

7 +Normal End NPL 

8 +Select Active NPL 

9 +Check End NPL 

10 +Sync In NPL 

11 +Index Alert NPL 

*xxx = Tag Bus bits 0, 4,5,6,7 and P. 
**xxx = Bus Out bits 0-7 and P. 

***xxx = Bus In Bits 0-7 and P. 

BF100 

BF130 

BF100 

BF130 

BA150 

BE160 

BE160 

BE160 

BE160 

BE160 

BE160 

ALO 

1'-..... 

\.. / 

Device Bus In Bit 6 NPL 

A2F2 A2Q2 
BAxxx BHxxx 

BUS R/W CNTRL 

Receiver Index/ 

Rd Wrt Latch Physical Index Index Alert Index Alert 

Old Tag Response ~ 
r----

Servo Mode Select Active NPL 
I 

Test Point Select Controller Reset Controller 

A2G2 xxx * Tag '09' 

A2G2 xxx ** Ctrlr Adr 

A2G2 B12 

A2G2 J11 

A2F2 xxx *** Ctrlr Adr (3-of-6) 

A2K2 G05 

A2K2D11 

A2K2J03 " A2K2005 Inactive 

A2K2D04 
Inactive 

A2K2 B05 e Inactive 

A 

0 I[~ J ~. rp /') ('\ (-"' (j'\ 0 ~' 
I: l 

\.j ~ . ",,-.j \i...j 

A2K2 
BExxx 

ASSM BUS 

Driver 

~ 

.~ r'>. 
I", 1'1: 
'-.J' ~j 

INDEX ALERT ERROR RPI162 

!J' Index Alert NPL {
To 
Storage 
Control 

Legend: c::=::::J Inactiv e 
_ Active level 

rII/IIIJII Tol era nee 

Error A126 if Index Alert is active. 

INDEX ALERT ERROR RPI162 

0·1 
, ~' I / o o 
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INDEX ALERT ERROR 

Scope Setup 

Sweep 2 msjdiv 

Trigger 
Slope (+) 
A2L2D13 
+CE Alert Execute Ind 

( 

Ch 1 jCh 2 Use the diagram and sequence chart on this page. 

Action 

Use the diagram and sequence chart on this page to 
isolate the problem. The sequence chart shows micro
diagnostic routine AD, test 1. 

Microdiagnostic 

Loop test 1 and bypass errors: 

1. Load routine AD 

2. Enter 1 0,0l ,01,00 

3350 
441300 441303 
31 Mar 76 30 Jul 76 
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Chart 
Line 
No. 

1 

2 

3 

4 

5 

6 

7 

8 

A2G2 
BFxxx 

BUS OUT 

Op Decode 

Line Name 

-Set RW Op 85 

-Rd Wrt Latch 

Set RW Op 85 

-Index Alert 

+Index Alert NPL 

-Phy Index 

+Servo Mode 

-Bit Ring 3 

-CT 63 

(-

A1H2 (A1N2) A1V2 
KHxxx (KNxxx) Wl110 
INBUS ~E-X-IT---" 

Drivers N PL I nbus Bit 6 Device Bus In Bit 6 

Device Bus In Bit 6 NPL 

A2L2 
BDxxx 

BUS.OP CTR 

A2F2 
BAxxx 

BUS 

Receiver 

A2V4 
BU300 

A2Q2 
BHxxx 

ENTR 

R/weNTRl 

Index/ 

(' 

Rd Wrt Latch Physical I ndex I ndex Alert Index Alert 

Old Tag Response 

L Servo Mode Select Active NPL , 

ALD Test Point 

BFll0 A2G2003 -. 
BA140 A2F2 S04 

BE160 A2K2006 
BR150 (SWFE) A2M2 Ul0 (SWFE) 

BE160 A2K2 B05 
BR170 (SWFE) A2M2 S12 (SWFE) 

BH170 A202 S07 

BH170 A202 Sll 

BH170 A202 Ml0 Pulses at Bit Ring Rate 

A2K2 
BExxx 

ASSM BUS 

Driver 

INDEX ALERT ERROR RPI164 

Index Alert NPL {TO 1---------- Storage 
Control 

Legend: c:::::J Inactive 

_ Active level 

rll///IllJj T 01 er;mce 

, 

• 

-
-

'" 

11111111111111111111111111111111 I 1 11111111111111111111111111111111111111111111111111 1 

BH170 A202 P10 
One CT 63 pulse each 220 IlS while Set RW Op85 is active 

INDEX ALERT ERROR RPI 164 

(' 
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INDEX ALERT DURING CORRECT OPERATION 

After an ECC Data Check and during an ECC Correct 
operation, the 'controller ceases to transfer Index pulses 
from the device to storage control. Instead, when a 
correctable ECC pattern is found, as indicated by Freeze 
Correct Op, the controller generates an Index Alert signal 
to the storage control indicating that a pattern has been 
found. The ECC Shift Register then stops shifting and 
waits for the storage control to sense the pattern byte. 
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Maintenance procedure 
complete. 

A2P2 
BGxxx 

START 500 

GAPCTR 

Yes 

Yes 

MICRO 
DATA 214 

Unexpected Index during 
ECC Correct operation. 

A2Q2 
A2P2 

Scope 

A2R4 
A2S2 

Pay particular attention 
to ECC Data Check. 
Repair or replace as required. 

A2S2 
BCxxx 

RPI 990 

SERDES 

MICRO 

Missing'l ndex Alert after 
ECC Correct operation. 

Replace Cards 

A2Q2 A2R4 
A2P2 A2S2 

Scope 

Pay particular attention to 
-Freeze Correct Op. 
Repair or replace as 
required. 

A2Q2 
BHxxx 

R/WMACRO 

Yes 

Correct 
Op Latch 

ECC Correct op ECC Zero 
t---------t Compare 

Index Alert 
I--F_re_e_ze_C_or_r_ec_t_O_P_--I Latch Index Alert 

ECC Zeros Compare 

0 rr''''' r~ 
J \\..f \~j 

Maintenance procedure 
complete. 

0 

START 500 

A2K2 
BExxx 

BUS ASSM 

Driver 

A2M2 
BRxxx 

COMMON 

Driver Wait 

,r~ r~ 
I 
\' , \ " 

..... J , .. j 

INDEX ALERT DURING CORRECT OPERATION 

Index Alert A(B) NPL 

Conn 
A2C2 
WK120 

Conn 
A2A2 (A2B2) 
WK220 (WK230) 

INDEX ALERT DURING CORRECT OPERATION 

0 ;1'-" ~. 0:, n, () ~j) 
i 

V \'<....y ~y V '-.. . ..... 

RPI170 

RPI170 

() 0 . , 0 
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TRANSMIT TARGET ERROR 

SET TARGET - '8D' 

Tag '8D' transfers the value on Bus Out to the Target Register 
of the selected drive for Rotat ional Position Sensing (RPS). 
The drive immediately begins a Search Sector operation to 
compare the Target Register with the Sector Counter until 
they compare equal. 

TRANSFER SECTOR COUNT 

Rotational Position Sensing (RPS) senses the angular position 
of a record on the disk and uses it to reduce rotational delay 
on subsequent operations. . 

The drives contain a counter that counts the 128 sectors 
between Index Marks. When a G 1 (Home Address) or a G3 
(Count field) operation begins, the Transfer Sector Count 
line is activated in the controller and sent to the drive over 
Device Outbus bit O. The drive uses bit 0 as a control to 
transfer the value in the Sector Counter into the Target 
Register. After the Read or Write operation is complete, 
the Target Register may be sensed and used for subsequent 
operations. 

See OPtR 203 through 205 for a more complete explanation 
of Rotational Position Sensing. 

Note 1: VlIhen replacing A 1 K2( A 1 L2), check the addressing 
jumpers. See INST 6. 

Note 2: VlIhen replacing A 1 C2(A 1 T2), A 1 C4(A 1 T4), 
A 1D2(A1S2), A 1D4(A 1S4), or Pwr Amp P532(P534), 
the servo velocity gain must be adjusted. See ACC 800, 
Entry 8 for the procedure. 
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FSI 
MICRO 

Replace Cards 

A1J4(A1M4) 

(-

A1K2(A1L2) (See Note 1.) 
A1H2(A1N2) 
A104(A1S4) (See Note 2.) 
A1G2(A1P2) 

MICRO 11 

Display and Record 

Microdiagnostic Error 
Message Byte 2. 

Byte 2 = Value received in 
Target Register following 
the failure. 

MICFL 510 
MICRO 68 

Microdiagnostic 

1. Load routine B4 
2. Enter 10, 83, 10,90, 

00. AF, 00, 00, 00, 
00, 00, 00. 00, 00, 
00,00,00. 

( 

~;v~e may-:w-;; -'1 
I entered into the Target 

Register by using the I 
I Data Entry switches on 

the CE Panel. Target 1 
I value received appears in 

(,-

MICRO 

Parameter definitions: 
83, 10 = Select drive 
90,00= Set Target 
from Data Entry 
switches 
AF, 00 = Sense 
Target to CE Panel 
display lamps 

~he Data display lamps J 
on the CE Panel. - - -"'I..-=-=-=-==-______ ~ 

(- ( ( 

MICRO 

Scope 

Sweep 10/As/div 
Trigger EXT 

Slope(+) 
A1K2(A1L2)G12 
+Selected 

Ch 1 A1J4(A1M4)004 
+S8t Target 
volts/div 0.2 
probe )(10 

Ch 2 See Figure 1 on 
RPI 210 and scope each 
of the Target Register 
Status bits. 

vOlts/div 0.5 
probe )(10 

Use the diagram and 
sequence chart on RPI 210 
to isolate the failing bit(s). 

RPI990 

(' .. ( --' 

eRPI210 

Ci)RP1210 

Ves 

( ( ( 

MICRO 

Replace Cards 

A1J4(A1M4) 
A 1 K2(A 1 L2) iSee Note 1.) 
A1 E2(A1 R2) 
A104(A1S4) (See Note 2.) 
A1G2(A1P2) 

START 500 

Ves 

( ( ( (-- ( 

TRANSMIT TARGET ERROR RPI200 

MICRO 

Search Sector (Status 
bit 7) not reset after 
Attention Reset. 

Replace Cards 

A1J4(A1M4) 
A 1 K2(A 1 L2) (See Note 1,) 
A1 E2(A1 R2) 
A 1 04(A 184) (See Note 2.) 
A1G2(A1P2) 

Microdiagnostic 

1. Load routine B4 
2. Enter 10, S3, 10, SO, 

~O, SF, ~O, ~O, DO, 
~O, 00, ~O, ~O, ~O, 
00.00.00. 

Scope 

Sweep 10 /As/div 
Trigger EXT 

Slope(+) 
A1 K2(A1 L2)G12 
+Selected 

Ch 1 A1J4(A1M4)010 
-Attn Reset 
volts/div 0.1 
probe x10 

Ch 2 Determined from 
MICRO entry (Access* 
Check Status Bit 6 or 71. 

volts/div 0.1 
probe x10 

RPI205 

MICRO 

Busy (Status bit 6) from 
Search Sector not reset 
by Attention Reset. 

Parameter definitions: 
83, 10= Select CE d"rive 
SO, 00 = Set Target Register 

to DO, 
SF. 00 = Sense Target Register 

e RPI210 

TRANSMIT TARGET ERROR RPI200 



TRANSMIT TARGET ERROR 
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a () (} (~ 0 0 ~ J ""')) " .. ,""~ r~ 

~J ~ ,'I ] 

RPI200 

A Set Target command 
activates Search Sector 
and causes the drive to 
activate Busy (Access-Check 
Status Bit 6). Once the 
sector value matches the 
Target Register value, Search 
Sector de-activates, dropping 
Busy for that sector. Atten
tion Reset resets the Set 
Target command. 

Use the diagram and 
sequence chart on RPI 210 
to isolate the problem. 

!~ r~ 
~y '""y 

.0. 
!'~y tj i,,- ; r\ ;,'-"" 

Ij) I J 
" i 

\"". 

Microdiagnostic 

Loop routine B4: 
1. Load routine B4 
2. Enter 10, S3, 10, SO, 

~O, SF, DO, ~O, ~O, 
00, ~O, ~O, ~O, ~O, 
00,00,00 

Scope 

Sweep 10 Ils/div 
Trigger EXT 

Slope(+) 
A1 K2 (A1 L2)G12 
+Selected 

Ch 1 A1J4(A1M4)D04 
+Set Target 
volts/div 0.1 
probe x10 

Ch 2 A1 E2(A1 R2)S04 
+Access*Check Status 
Bit6 
volts/div .0,1 
probe x10 

~SetTarget command- ~ 
I !~OUld activate Busy and I 
~a~Se~r. ___ ..J 

Use the diagram and 
sequence chart on RPI 210 
to isolate the problem. 

RPI990 

('~~ 

J 

Parameter definition: 
S3, 10 = Select CE Drive 
SO, 00 = Set Target 

Register to 00 
SF, 00 = Sense Target 

Regilter 

" RPI210 

• RPI210 

Yes 

START 500 

~\ () 0 .. ' . ,,~ /',1 0 0 0 .. 

\"" .. ' 

TRANSMIT TARGET ERROR RPI205 

TRANSMIT TARGET ERROR RPI205 

,0 0 I' '" 0 0 0 ~J 0 0 ~)J 
I 

"- t ;\ ' 'c. .y 



(- ( ( (- ( 

TRANSMIT TARGET ERROR 

Figure 1. Target Register Status Bits 

3350 

Bits ALD 

o KH200 (KN200) 
1 
2 
3 
4 
5 
6 
7 
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Test Point 

A 1 H2 (A 1N2) B05 
A1H2 (A1N2) 005 
A1H2 (A1N2) B09 
A1H2 (A1N2) 010 
A1H2 (A1N2) 007 
A1H2 (A1N2) 002 
A1H2 (A1N2) B02 
A1H2 (A1N2) 006 

. , 

--

(- ( ( ( 

I 

Chart 
Line Line Name ALD 
No. 

1 +Selected KK140 (KL 140) 

2 +Set Target KJ530 (KM530) 

3 -Sense Target KJ520 (KM520) 

4 +Access*Check Status Bit 6 KE160 (KR160) 
-

5 +Access*Check Status Bit 7 KE160 (KR160) 

6 -Attn Reset KJ530 (KM530) 

7 +NPL Inbus Bits 0-7 KH200 (KN200) 
-

( ( ( 

A1K2 (A1L2) 
KKxxx (KLxxx) 

COMMAND 

Set Target ~ DECODE 

Sense Target~ 
Selected 

Attn Reset ~ 

Test Point 

A1K2 (A1L2) G12 

A1J4 (A1M4) 004 " A1J4 (A1M4) B09 G 
A1E2 (A1R2) 504 G 
A1E2 (A1R2) M13 0 
A1J4 (A1M4) 010 e 
See Figure 1. e 

.-

A1J4 (A1M4) 
KJxxx (KMxxx) 

RPS 

( ( « 

Target Bit XX 

Sch Sector 

( 

TRANSMIT TARGET ERROR RPI210 

A1H2 (A1N2) 
KHxxx (KNxxx) 

INBUS ASSM 

A1E2 (A1R2) 
KExxx (KRxxx) 

ACCESS CTRL 

!P NPL Inbus Bits O~7 
J 

9 Access*Check Status Bit 6 (Busy) , 

.9AcceSS*CheCk Status Bit 7 (Search Sector) 

legend: c:::=:J Inactive 
_ Active level 

roJ//I4 Tolerance 

Check for active Target Register bits during 
Sense Target time. . , . 
I I 
I I 

I I 
I I 

I 
I I 
I I 

I 
I I 

I I 

1 I 

I I 
I I 

I I 

I 

TRANSMIT TARGET ERROR RPI210 
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TRANSMIT TARGET ERROR 

Target Status Bit 0 is always active when Sense Target 
command is issued. 

The Set Target command sets the Target Register to the 
value of Bus Out. Power On Reset resets the register to 
'80'. 

The Sense Target command puts the Target Register 
value on Bus In. 

Transmit Target Register error indicates that the value 
received on Bus In when Sense Target command is issued 
does not equal the value set into the Target Register by 
the microprogram. 

Device Busy is present (except during Sector Compare 
time) as long as the Search Sector latch is active. The 
latch is set by a Set Target command and reset by 
Attention Reset or Power On Reset. 

3350 
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0 (')" r~ ~, (~ 0 () \..)1 ",-y ~y 1"-.») ~jv 
1"-"', 
Iy 
\:~ G 

FSI 

Review the description on 
this page and the diagram 
and sequence chart on RPI 
210 to determine the cause 
of a Transmit Tar et error. 

#2 

INST6 

Check 

Check the address jumper 
card to make sure that the 
failing drive address and 
the drive being worked on 
are the same device. 

#3 

#4 

Check 

• Verify that the micro
program disk is at the 
correct EC level. 

• Verify that the wire 
wraps are tight and 
none are missing if 
any recent EC activity 
has occurred. 

#5 

#6 

('~ (~ 0 
"') 

I I ,}J '''-.j 

Yes 

Yes 

Yes 

Yes 

START 500 

t""~ r", If~ 

I....Y .1 I: \ 

\, j ,y 

Check 

Cable connector A 1 U2 (all 
pins) for shorts or loose 
connections. 

#7 

#8 

Check 

Verify that all voltages 
shown in Figure 1 that are 
applicable to each of the 
following cards are cor
rect: 
A1J4(A1M4) 
A1D4(A1S4) 
A1G2(A1P2) 

#9 . liA,'OOIKV1(0) 

r:j-he followi'1g routine may I 
I be used for scoping only if I 
I there is a chance a failure I 
~il!.Eccur~ ____ J 

#10 T 
MICFL 510 
MICRO 10 
MICRO 68 

Load routine 84: 

Enter 10, 83,10,90,00, 
AF,OD,OO, 00, 00, 00, 00, 
00, 00, 00, 00, 00. 

#11 
RPI210 

Any Target Register value 
may now be set with the 
CE Panel Data Entry 
switches. The value re
ceived back from the 
Target Register is dis
played in the Data display 
lamps on the CE Panel. 

#12 

#13 

RPI990 

;r=,.., 0, G' ~.) \. '-;' j/ 
0 
~.Y 

Parameter definitions: 

83,10 = Select CE drive 
90,00 = Set Target Regis-

ter (from Data 
Entry switches) 

AF,OO = Sense Target 
Register (Data 
display lamps) 

#15 

0 "-.. 0 0 ~ __ J) 0 

TRANSMIT TARGET ERROR RPI220 

Figure 1. Voltage Check 

Voltage Test Point 

-4V Use the ALD pages KA 100 

+6V (KV100) to determine applicable 

+ 12 V voltages and their test points. 

-12 V See PWR 290 for acceptable 
-24 V tolerances. 

TRANSMIT TARGET ERROR RPI220 

0 () 0 () 0 n 0 0 \' }! 

"-.11 '-. '\ . 'i..JI 
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SEARCH SECTOR FAILURE 

The Set Target command sets the value of Bus Out into 
the Target Register and starts a Search Sector operation. 
When the Sector Cou!1ter is equal to the value in the 
Target Register, a 124 to 136 microsecond Sector Compare 
pulse is generated. The Sector Compare pulse occurs at each 
revolution until an Attention Reset is issued. 

3350 441300 I 441303 
31 Mar 76 30 Jul 76 
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( 

Chart 
Line 
No. 

1 

2 

( ( 

MICRO 

Failed to receive Search 
Sector after Set Target 

Replace Cards 

A1J4(A1M4) 
A1K2(A1L2) 
A1E2(A1R2) 

Yes 

START 500 

Line Name 

+Set Target 

+Sch Sector 

( 

No 

\ 

When replacing A 1 K2(A 1 L2), 
check the addressing jumpers. 
See INST 6. 

ALO 

KJ530 (KM530) 

KJ510 (KM510) 

Yes 

(" 

MICFL 240 
MICRO 10 

Microdiagnostic 

( 

Loop test 5 and bypass 
errors: 
1. Load routine AD 
2. Enter 10,05,01,00 

Scope 

(0 

Sweep 20 IJ.s/div 
Trigger EXT 

Slope (-) 
A1K2(A1L2)Pl0 
-Drive Sync Tag TP 

Ch 1 A1J4(A1M4)D04 
+Set Target 
volts/div 0.1 
probe xl0 

Ch 2 A1J4(A1M4)B03 
+Sch Sector 
volts/div 0.1 
probe xl0 

Use the diagram and se
quence chart on this page 
to determine why Search 
Sector (Access-Check 
Status Bit 7) is missing. 

RPI990 

Test Point 

A1J4 (A1M4) 004 

A1J4 (A1M4) B03 " G 

( ( 

A1K2 (A1L2) 
KKxxx (KLxxx) 

COMMAND 
DECODE 

~~et Target 

-

A1J4 (A1M4) 
KJxxx (KMxxx) 

RPS 

9 

roo 

SEARCH SECTOR I'AILURE RPI225 

Selected 
Gate Mach or 
R*W Status 

Sector Attention 

Sch Sector 

A1E2 (A1R2) 
KExxx (KRxxx) 

ACCESS 
CTRL 

Access*Check 

Status Bit 7 

Legend: c:::::J Inactive 

_ Active level 

I1llllll4 Tolerance 

SEARCH SECTOR FAILURE RPI225 

( 
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TRANSFER SECTOR COUNT LATCH FAILURE 

TRANSFER SECTOR COUNT 

Rotational Position Sensing (RPS) senses the angular position 
of a record on the disk and uses it to reduce rotational delay 
on subsequent operations. 

The drives contain a counter that counts the 128 sectors be
tween Index Marks. When a G I (Home Address) or a G3 
(Count field) operation begins, the Transfer Sector Count 
line is activated in the controller and sent to the drive over 
Device Outbus bit O. The drive uses bit 0 as a control to 
transfer the value in the Sector Counter into the Target 
Register. After the Read or Write operation is complete, the 
Target Register may be sensed and used for subsequent 
operations. 

See OPER 203 through 205 for a more complete explanation 
of Rotational Position Sensing. 

3350 
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441300 I 441303 
31 Mar 76 . 30 Jul 76 

Maintenance procedure 
complete. 

START 500 

START 500 

Yes 

Yes 

RPI 320 
MICRO 

A 

Transfer Sector Count 
latch failed. 

Replace Cards 

A2Q2 
A2F2 
A2P2 

Microdiagnostic 

Loop test 5 and bypass 
errors: 
1. LoadroutineAF 
2. Enter 10,05,00,01,00 

Scope 

Sweep 0.2 ms/div 
Trigger 

Slope (-) 
Chl only 

Ch 1 A2F2 P03 
-Transfer Sector 
Count 
volts/div 0.1 
probe x 10 

Transfer Sector Cou nt 
should be a -level (MST-1) 
pulse. 

r::: -- -- ----Since nearly all other I 
I components of this oper-

I ation have been pre- I 
viously tested or swapped, 

I suspect back panel wiring I 
~2Q2J07 to A2F2P~ ~ 

RPI990 

o 

A2P2 
BG130 

( 

GAP COUNTER 

CT 67 

RW Op Ornted 
~ 

, B2 
) 

Chart 
Line Line Name 
No. 

1 +CT67 

2 -Transfer Sector Count 

3 -Bus Out Bit 0 

4 Rd Wrt Gate 

( 

A2Q2 
BH120 

MACRO 

BH120 

BA140 

BA140 

BA140 

ALD 

TRANSFER SECTOR COUNT LATCH FAILURE RPI230 

Transfer Sector Count ~ 
, Bus Out Bit 0 , 

Rd Wrt Gate 
I 

Test Point 

A2Q2 G07 

A2F2 P03 

A2F2 M02 

A2F2 M13 

A2F2 
BAxxx 

BUS IN * 
BUS OUT 

0 I.. 

-

Conn 
A2V5 
BU200 

Device Outbus rr--
Bit 0 NPL 

-

--I 

'-I...-

I,..egend: C==:J Inactive 

_ Active level 

rtlIIIJZII Tolerance 

- - - -

- -

TRANSFER SECTOR COUNT LATCH FAILURE RPI230 

( 



TRANSFER SECTOR COUNT LATCH FAILURE 

See OPER 203 through 205 for a more complete explanation 
of Rotational Position Sensing. 

Parameter definitions: 
83,10 = Select CE drive 
8F ,87 = Transfer Sector 

Counter 
AF,OD = Sense Target 

Register to CE 
Panel Lamps* 

40,11 = Delay of 17 ms 
*The Data lamps on 
the CE Panel contain 
the val ue received from 
the Target Register. 

Note 1: When replacing A 1 K2(A 1 L2), check the addressing 
jumpers. See INST 6. 

Note 2: When replacing A1C2(A1 T2), A 1C4(A 1 T4), 
A1D2(A1S2), A1D4(A1S4), or Pwr Amp P532(P534), 
the servo velocity gain must be adjusted. See ACC 800, 
Entry B for the procedure. 

\ ~ 
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(-~ 
-J 

o 
I I 
'----Y 

MICRO 

Target Register always = 
'80' after Transfer Sector 
command. 

Replace Cards 

A1J4 (A1M4) 
A1E2 (A1R2) 
A 1 K2 (A 1 L2) (See Note 1.1 
A1H2 (A1N2) 
A1 04 (A1S4) (See Note 2.1 

Microdiagnostic 

Loop routine B4: 
1. Load routine B4 
2. Enter 10.83, 10, 8F, 

87. AF, 00,40,11,00, 
00,00,00,00,00,00, 
00 

Scope 

Sweep 5 /ls/div 
Trigger EXT 

Slope (+) 
A1J4(A1M4) 006 
+Selected 

Ch 1 A 1 J4(AIM4) BlO 
+ Set Read*Write 
volts/div 0.1 
probe X10 

Ch 2 A1J4(A1M4)B05 
-MST Outbus Bit 0 
volts/div 0.1 
probe X10 

Yes 

RPI230 

Yes 

" RPI234 

e RPI234 

,---- ----, 
I The set and sense of the I 
I Target Register have been I 

tested. Therefore, the 
I trouble is either a bad I 
I Sector Counter or a I 
I problem in the transfer I 

of the Sector Counter 
I value. The cur,rent Sector I 
I Counter value is transferred I 
I to the Target Register I 

when Set Read"Write and 
I MST Outbus Bit 0 are active I 
I on the device interface. I 
I Looping microdiagnostic I 
I routine B4 causes the CE 

I Panel Data lamps to change I 
with the changing sector I 

I value (except for bit 0 I 
I which is wired to the active I 
~atel.__ _ ___ 1 

Use the diagram and 
sequence chart on RPI 234 
to determine the reason for 
a blank Target Register. 

~, ,---" ~ 

Maintenance procedure 
complete. 

START 500 

RPI990 

o ,F-,~, 

~_f 

TRANSFER SECTOR COUNT LATCH FAILURE 

TRANSFER SECTOR COUNT LATCH FAILURE 

;'f~, 

'v o 

RPI232 

RPI232 

o o 
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TRANSFER SECTOR COUNT LATCH FAILURE 

The Sector Counter counts from 0 (at Index) to 127. The 
Sector Counter runs continuously while the drive is track 
following. Sector Count pulses are developed from the servo 
clock. The Sector Clock Counter (s~e OPER 204) accepts 
39 sector count pulses before advancing the Sector Counter 
one count. After the Sector Counter reaches 127, the Valid 
Index 1 pulse resets the Sector Counter for the next 
revolution. 

The Target Register performs two functions: 

1. It holds the starting sector location of the record to b·e 
read or written. The register is loaded at the beginning 
of all Read, Write, and Search CCWs by a Set Sector 
command. The sector number is retrieved from main 
storage. 

2. It temporarily stores the beginning sector count transferred 
from the Sector Counter after a Write operation. 

3350 
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Chart 
Line 
No. 

1 

2 

3 

4 

5 

6 

Line Name 

+Selected 

+Set Read*Write 

-MST Outbus Bit 0 

+Sector Pulse 

-Sector Count Pulse 

-Valid Index 1 

( (- ( 

ALO 

KJ520 (KM520) 

KJ510 (KM510) 

KJ510 (KM510) 

KJ520 (KM520) 

KJ520 (KM620) 

KJ520 (KM520) 

( ( ( 

A1K2 (A1L2) 
KKx)CX (KLxxx) 

COMMAND 
DECODE 

A104 (A1S4) 
KDxxx (KSxxx) 

SERVO 

( ( ( 

A1J4 (A1M4) 
KJxxx (KMxxx) 

RPS 

Set Read*Write ~ 
MST Outbus Bit 0 ~ 

Valid Index 1 

Sector 
, CTR 1-7 . 

( f ( ( 

TRANSI'ER SECTOR COUNT LATCH FAILURE 

Sector Attention 

Sector Pulse 
~ 

Target Status Bits 0-7 

A1E2 (A1R2) 
KExxx (KRxxx) 

ACCESS CTRL 

A1H2 (A1N2) 
KHxxx (KNxxx) 

INBUS ASSM 

RPI234 

Sector NPL Inbus Bits 0-7 

Test Point 

A1J4 (A1M4) 006 

A1J4 (A1M4) B10 

A1J4 (A1M4) B05 

A1J4 (A1M4) B11 

A1J4 (A1M4) 005 

A1J4 (A1M4) 009 

Count Pulse 

• e 
Check for the presence of pulses moving 
across the scope face by changing the 
sweep time to 0.5 ms/div. 
(Index is checked in an earlier routine.) 

-

Legend: c::=::J Inactive 

_ Active level 

rll/IIIIJJ1 T 01 e ra nce 

TRANSFER SECTOR COUNT LATCH FAILURE RPI 234 
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TRANSFER SECTOR COUNT LATCH FAILURE 

RotationalPosition Sensing (RPS) senses the angular position 
of a record on the disk and uses it to reduce rotational delay 
on subsequent operations. 

The drives contain a counter that counts the 128 sectors 
between Index Marks. When a Gl (Home Address) or a G3 
(Count field) operation begins, the Transfer Sector Count linll 
is activated in the controller and sent to the drive over Device 
Outbus bit O. The drive uses bit 0 as a control to transfer the 
value in the Sector Counter into the Target Register. After 
the Read or Write operation is complete, the·Target Register 
may be sensed and used for subsequent operations. 

See OPER 203 through 205 for a more complete explanation 
of Rotational Position Sensing. 
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0 r~, ""'-11 0 ~ 0 /') () ~-)! ~J ~jJ ( ,I 
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~ 
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Transfer Sector Counter 
at Sector 127 does 
not = 'FF'. 

Replace Cards 

A1J4 (A1M4) 
A1 E2 (A1 R2) 
A1G2 (A1P2) 
A1K2(A1L2) 
A1H2 (A1N2) 

No 

r---- ---I 
I Sector val ue received at the I 

Target Register may be I 
I obtained by displaying 
I and recording Error Mess- I 
I age Byte 2. I 

L __ -·T--_J 
MICFL 130 
MICRO 10 

Microdiagnostic 

Loop test 5 and bypass 
errors: 
1. Load routine A5 
2. Enter 10,05,01,00 

0 Gi r,!\ : .; iy \<y 

Transfer Sector Counter 

When replacing A 1 K2 (A 1 L2), 

Sector Compare duration 
is too long (greater than 
134 microseconds). 

MICRO 

Sector Compare duration 
is too short (less than 
126 microseconds). 

-- - - check the addressing jumpers. 

When replacing A 1 D4(A 1S4), 
the servo velocity gain must be 
adjusted. See ACC 800, Entry 
B for the procedu reo 

Yes 

!~) 
\....J 

See INST. 6. 

I 
Scope 

Sweep 
Trigger EXT 

5 ms/div 

Slope 
A 1 J4(A 1 M4) D06 
+Selected 

Ch 1 A1J4(A1M4)D11 
+Sector Compare TP 
volts/div 0.1 
probe x10 

Ch 2 A1J4(A1M4)B09 
-Sense Target Reg 
volts/div 0.1 
probe x10 

Use the delay Triggering 
I nstructions for the 
sequence chart on RPI 238. 

r---T---, 
I Transferri ng the Sector I 
I Counter to the Target 
I Register is accomplished I 
I by issuing MST Outbus I 
I Bit 0 during a Set I 
~ead*~i~com~~ _ J 

Use the diagram and 
Figure 1 on RPI 238 to 
isolate the bit(s) in error. 

i'~ (-~, 

j; 
, , 

'''-.JI 

GRPI238 

e RPI238 

Maintenance procedure 
complete. 

START 500 

/~ I~' l ' j ~- y 

Yes 

rs;-t;':-Compa;-shO~ -1 
occur only once for each 

I revolution on the sector I 
Lb.:!.n!.s~~ed. ___ .J 

Use the diagram and 
sequence chart on RPI 239 
to isolate the problem. 

Np 

A 

RPI990 

C~ f) OJ ( ',' ;; '----
n 
~y 

TRANSFER SECTOR COUNT LATCH FAILURE 

Yes 

MICRO 

Failed to receive Sector 
Compare in one full 
revolution. 

Replace Cards 

A1J4(A1M4) 
A1D4(A1S4) 
A1 E2(A1 R2) 

Microdiagnostic 

Loop test 6 and bypass 
errors: 
1. Load routine A5 
2. Enter 10, 06, 10, 00 

Scope 

Sweep 5 ms/div 
Trigger EXT 

Slope(+) 
A1J4(A1M4)D06 
+Selected 

Ch 1 A1J4(A1M4)B03 
+Sch Sector 
volts/dis 0.1 
probe x10 

Ch 2 A1J4(A1M4)D11 
+Sector Compare TP 
volts/div 0.1 
probe x10 

Use the delay Triggering 
Instructions as shown in 
Figure 1 on RPI 239. 

G RPI239 

• RPI239 

TRANSFER SECTOR COUNT LATCH FAILURE 

1-) 
',---' 0 0 0 r) 

,,-~ 
0) 
~-_/ 

RPI236 

RPI236 

0 0 
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TRANSFER SECTOR COUNT LATCH FAILURE 

Figure 1. Target Register Status Bits 

Bits ALD Test Point 

o KH 200 (KN2001 j......:-~~~..:..=.!..-=-=-~ 
1 
2 
3 
4 
5 
6 
7 
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A1H2 (A1N2) 010 
A1H2 (A1N2) 007 
A1H2 (A1N2) D02 
A1H2 (A1N2) B02 
A1H2 (A1N2) 006 

-

I 441300 I 441303 
_ 31 Mar 76 . 30 Jul 76 

... ,. 

Triggering Instructions 

A1K2 (A1 L2) 
KKxxx (KLxxx) 

COMMAND 
DECODE 

A1D4 (A1S4) 
KDxxx (KSxxx) 

SERVO 

Set Read*writ~ 
MST Outbus Bit O~ 

Selected 

Sense Target Reg ~ 

Valid Indexl~ 

B Sweep Mode - B Triggerable After Delay Time 
Delay Time-Delay Sweep - 50 ps/div 

A and B Time/Div - 5 ms/div 
Delay-Time Multiplier - 8.5 

Slope - (+) 
Source - I nt Ch 1 

Chart 
Line Line Name ALD Test Point Transfer 

No. Sector 127 

1 +Selected KJ520 (KM520) A lJ4 (A 1 M4) D06 I 
I 

e I 
2 +Sector Compare TP KJ510 (KM510) A1J4 (A1M4) Dl1 I ..... 
3 +Set Read*Write KJ510 (KM510) A1J4 (A1M4) B10 " 

I 

:... 
4 -MST Outbus Bit 0 KJ510 (KM510) A lJ4 (A 1 M4) B05 e -
5 -Sense Target Reg KJ520 (KM520) A1J4 (A1M4) B09 e -
6 -Valid Index 1 KJ520 (KM520) A1J4 (A1M4) D09 E) 

7 +NPL Inbus Bits 0-7 KH 200 (KN 200) See Figure 1. 0 -

A1J4 (A1M4) 
KJxxx (KMxxx) 

RPS 

-

(~~' (~ (--' (C' (-", (--' (- ('--, 

,', " - --

TRANSl-'FR SECTOR COUNT LATCH FAILllRE RPI238 

A1E2 (A1R2) 
KExxx (KRxxx) 

ACCESS CTRL 

Sector Non-Compare 

A1H2 (A1N2) 
KHxxx (KNxxx) 

INBUS ASSM 

9NPL Inbus Bits 0-7 , Target Status Bits 0-7 

!'sector Compare TP, 

Transfer 
Sector 0 

I 
I 

I 
I 

I 

l.. 

-
-
-

~ 

Legend: c=:::::I Inactive 

_ Active level 

rtIII/IIIJ Tolerance 

TRANSFER SECTOR COUNT LATCH FAILURE RPI238 

(-
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. TRANSFER SECTOR COUNT LATCH FAILURE 

Rotational Position Sensing (RPS) senses the angular position 
of a record on the disk and uses it to reduce rotational delay 
on subsequent operations. 

The drives contain a counter that counts the 128 sectors 
between Index Marks. When a GI (Home Address) or a G3 
(Count field) operation begins, the Transfer Sector Count 
line is activated in the controller and sent to the drive over 
Device Outbus bit O. The drive uses bit 0 as a control to 
transfer the value in the Sector Counter into the Target 
Register. After the Read or Write operation is complete, 
the Target Register may be sensed and used for subsequent 
operations 

See OPER 203 through 205 for a more complete explanation 
of Rotational Position Sensing. 

Figure 1. Expanded Sequence Chart 

Triggering Instructions 

(-

B Sweep Mode - B Triggerable After Delay Time 
Delay Time-Delay Sweep - 20 Ils/div 

A and B Time/Div - 5 ms/div 
Delay-Time Multiplier - 4.0 

+ Sector A 
Compare V 

I I 

~1. __ ----126to134Ils----~.~1 
I I 
I I 

I 
I 

I 
I 

II I 

Chart 

Slope - (+) 
Source - Int Ch 1 

Line Line Name 

3350 
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1441303 
30Ju\ 76 

No. 

1 

2 

3 

4 

+Selected 

-Valid Index 1 

+Sch Sector 

+Sector Compare TP 

( ('" 

ALO Test Point 

KJ520 (KM520) A1J4 (A1M4) D06 
~ 

KJ520 (KM520) A1J4 (A1M4) D09 0 
KJ510 (KM510) A1J4 (A1M4) 803 G II, 
KJ510 (KM510) A1J4 (A1M4) D11 e 

~- .. -" ._--,,---

(:'. (--

A1K2 (A1L2) 
KKxxx (KLxxx) 

COMMAND 
DECODE 

A1D4 (A1S4) 
KDxxx (KSxxx) 

SERVO 

-

( (' (- (' (-- (-- (" (' f" -- ( 

TRANSI·TR SLCTOR COUNT lATCH rAileR!: RPI239 

Selected 

Set Target 

A1J4 (A1M4) 
KJxxx (KMxxx) 

RPS 

9 Sch Sector 

Valid Index 1~ 
!) Sector 

Compare TP 

-

Sectors tested: 
0,2,4,6,8,32,64,127 

See Figure 1 -

-
~ 

--- -

A1E2 (A1R2) 
KExxx (KRxxx) 

ACCESS CTRL 

, 

Legend: c::::::J Inactive 

_ Active level 

I'1lIIIlJI1 Tol era nce 

---

• .1 

TRANSI:ER SECTOR COtjNT LATCH I:AllURE RPI239 

(-
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SECTOR NON~COMPARE (Sector Compare Check) 

The Sector Non-Compare occurs as follows: 

1. Set Target sets the Target Register and starts Search Sector. 

2. At the first Valid Index (Index Mark), Sector Compare 
Check latch 1 is set. See ALD page KJ51O(KM51 0). 

3. At the fall of Index Mark, Sector Compare Check latch 2 
. is set. 

4. If no Sector Compare occurs before the next Valid Index, 
Sector Compare Check latch 1 turns off. 

5. Sector Compare Check latch 1 off and Sector Compare 
Check latch 2 on causes Sector Non-Compare. 

6. Attention is set and remains on until Attention Reset or 
Check Reset is issued. Sector Compare Check is also 
indicated in Sense Status 1, bit 1. 

7. Drive Check is turned on in Machine Status. 

Note 1: When replacing A 1 K2(A 1L2), check the 
addressing jumpers. See INST 6. 

Note 2: When replacing A 1 C2(A 1 T2), A 1 C4(A 1 T4), 
A1D2(A1S2), A 1D4(A1S4), or Pwr Amp P532(P534), 
the servo velocity gain must be adjusted_ See ACC 800, 
Entry B for the procedure. 
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441300 
31 Mar 76 

441303 
30Jul76 

Busy active during Sector 
Compare time. 

Replace Cards 

A1E2(A1R2) 
A1J4(A1M4) 
Al H2(Al N2) 
A 1 K2(A 1 L2) (See Note 1.) 
A 1 D4( A 1 S4) (See Note 2.) 

MICFL 130 
MICRO 10 

Microdiagnostic 

Loop test 5 and bypass 
errors: 
1, I;.oad routine A!;) 
2. Enter 10,05,01,00 

Scope 

Sweep 5 ms/div 
Trigger EXT 

Slope (-) 
A 1 K2(A 1 L2)Pl 0 
Drive Sync Tag TP 

Ch 1 A1J4(A1M4)Dll 
+Sector Compare TP 
volts/div 0.1 
probe Xl0 

Ch 2 A 1 E2(A 1 R2)S04 
+Access*Check Staws 
Bit 6 (Busy) 
volts 0.1 
probe Xl0 

Use the delay Triggering 
Instructions in Figure 1 
on RPI 302. 

Yes 

G 
RPI302 

G) 
RP1302' 

r S;;;;;hSe~or c~~ ;;;-1 
I drive to present Busy 
I (Access*Check Status Bit 1 
I 6) until Sector Compare I 
I time. Sector Compare I 
I degates Search Sector whichl 
~e~t~ B~v. ___ .J 

( 

---"--

( (- «. 

Use the diagram and se
quence chart on RPI 302 
to determine why Search 
Sector fails to drop Busy at 
Sector Compare time. 

RPI990 

(' (- <: (C 

Sector Compare Check 

Yes 

START 500 

(- (' (C 

Replace Cards 

A1J4(A1M4) 
A 1 K2(A 1 L2) (See Note 1.) 
Al E2(Al R2) 
Al D4(A1S4) t 
A1C2(A1T2; \(See Note 2.) 

A1G2(A1P2) 

Microdiagnostic 

Loop test 4 and bypass 
errors: 
1. Load routine A5 
2. Enter 10,04,01,00 

Scope 

Sweep 5 ms/div 
Trigger EXT 

Slope (-) 
A 1 K2(A 1 L2)Pl 0 
-Drive Sync Tag TP 

Ch 1 A1J4(A1M4)D04 
+Set Target 
volts/div 0.1 
probe xl0 

Ch 2 A1J4(A1M4)D09 
-Valid Index 1 
volts/div 0.1 
probe xl0 

(' 

e RPI304 

o RPI304 

( ( (-- (~-- (- (-" (' (C 

SECTOR NON-COMPARE (Sector Compare Check) RPI300 

Yes 

Move the Ch 1 probe to 
+Sector Non-Compare and 
the Ch 2 probe to the line 
not being reset. 

Use the delay Triggering 
Instructions in Figure 1 
on RPI 304 to isolate the 
problem. 

RPI990 

No 

MICRO 

rMicrodiag~stic ~utine_l 
A5, test 4 orients on I 

II ndex, counts past Sector 4 'I 
land then issues a Set Target 
for Sector 4. The test then I 

Iwaits until Index is 
detected a second time, I 

Icounts past Sector 1, and 
then issues a Set Target I 

Ifor Sector 1. This causes 
Sector 4 to be passed with- I 

lout a Sector Compare. 
When Index is detected 

lagain without a Sector 
Compare, Sector Non-

I
compare and Drive Check 
are activated. Attn Reset 

I is used to reset both the 
Sector Non-Compare and 

l:h~r~ Check~ _ -.J 

Use the Ch 2 probe and 
the diagram on RPI 304 
to isolate why the error 
cannot be forced. 

SECTOR NON-COMPARE (Sector Compare Check) RPI300 

( 
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SECTOR NON-COMPARE (Sector Compare Check) 

Figure 1. Expanded Sequence Chart 

Triggering Instructions 

B Sweep Mode - B Triggerable After Delay Time 
Delay Time-Delay Sweep = 0.1 ms/div 

A and B Time/Div - 5 ms/div 
Delay-Time Multiplier - 3.5 

Slope - (+) 
Source - I nt Ch 1 

+Sector Compare TP e -1 

lJL .n +Access*Check 
Status Bit 6 (Busy) G) 

+Sch Sector 0 , n 

[I 
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() ,F"l\ 0 I~ rr~ 0 (~ 
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'-JI \, ;,; '--.P' "'--Y" 
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Chart 
Line Line Name 
No. 

1 -Drive Sync Tag TP 

2 +Sector Compare TP 

3 +Access*Check Status Bit 6 (Busy) 

4 +Sch Sector 

5 +Sector Attention 

C ('"\ (~ ~-'" ,y 
"-L./ \~J 

--T--

ALD 

KK170 (KL170) 

KJ510 (KM510) 

KE160 (KR160) 

KE170 (KR170) 

KJ5l0 (KM510) 

I'~ r-"" 
~'-J 

A1K2(A1L2) 
KKxxx (KLxxx) 

COMMAND 
DECODE 

Set Target 

Drive Sync Tag TP 

A1D4 (A1S4) 
KDxxx (KSxxx) 

SERVO 

Valid Index 1 

Test Point 

A1K2 (A1L2) Pl0 

A lJ4 (A lM4) 011 e .. 
A1E2 (A1R2) S04 G) 

A1E2 (A1R2) G13 0 
A lJ4 (A 1 M4) 003 e 

(~ rr-~ 

\';",j ~tI 
r~ 
\;"'~J 

I , 

A1J4 (A1M4) 
KJxxx (KMxxx) 

RPS 

" 

-

-

SLCTOR NON-COMPARL (Sector Comp~re Check) RPI302 

A1E2 (A1R2) 
KExxx (KRxxx) 

(PSCh Sector 
ACCESS CTRL 

!i'sector Attention 

~sector Compare TP I , 

--
-
-

AcceSS*Check Status Bit 6, 

(Busy) 

Legend: c:::::::J Inactive 

_ Active level 

r1l1II/II1 T 01 era nee 

, 

SECTOR NON..('OMAPRE (Sector Compare Check) RPI302 

~ "".'"""\ /'~ I'"~ ~""'" ~ "r., 

(~' rf) \,j ( I 0 \~, f" ,\ 

~j / ~y ~y j ''l 0 :," '.' 
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SECTOR NON-COMPARE (Sector Compare Check) 

Figure 1. Expanded Sequence Chart 

Triggering Instructions 

,B Sweep Mode - B Triggerable After Delay Time 
Delay Time-Delay Sweep - 20 ps/div 

A and B Time/Div - 5 ms/div 
Delay-Time Multiplier - 3.0 

Slope - (+) 

Source - Int Ch 1 

+Sector Non- A 
Compare V 

-Attn Reset e 
+Access*Check 
Status Bit 2 • 
(Drive Check) 

+Gate Mach or 
R*W Status 

-Sense Status 1 e 
+Target Status 

Bit 1 e 

....... .. -U L 

- p-

W L 
~ 

J 

n 

I 
I II 
-to" 

.l'io-on ....., 
~ I ! 

.. -.J I 

I"'-' 
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Chart 
Line Line Name 
No. 

1 -Drive Sync Tag TP 

2 +Set Target 

3 -Valid Index 1 

4 +Sector Non-Compare 

5 -Attn Reset 

6 
+Access*Check Status Bit 2 
(Drive Check) 

7 +Sector Compare TP 

8 +GeoL Mach or R*W Status 
-

g + Target Status Bit 1 

10 -Sense Status 1 

I 

(, (' 

A1D4 (A1S4) 
KDxxx (KSxxx) 

SERVO 

(~\ (' 

Valid Index 1 

A1K2 (A1L2) 
KKxxx (KLxxx) 

COMMAND 
DECODE Set Target 

Attn Reset 

Sense Status 1 

ALD 

KK170 (KL170) 

KJ530 (KM530) 

KJ520 (KM520) 

KJ510 (KM510) 

KJ530 (KM530) 

KE160 (KR160) 

KJ510 (KM510) 

KE160 (KR160) 

KJ510 (KM510) 

KJ510 (KM510) 

---"--

( (" 

Test Point 

A1K2 (A1L2) Pl0 

A1J4 (A1M4) D04 

A1J4 (A1M4) DOg 

A1J4 (A1M4) D02 

A1J4 (A1M4) Dl0 

A1E2 (A'IR2) S10 

A1J4 (A1M4) Dll 

A1E2 (A1R2) U12 

A1J4 (A1M4) JOg 

A1J4 (A1M4) G13 

( 

~ 
~ 
~ 
~ 

(' ('" r' (' ( 

A1J4 (A1M4) 
KJxxx (KMxxx) 

RPS 

; 

!' se'ctor Non-Compare 

:9sector Compare TP 

!J' Target Status Bit 1 

(" r' f' (- (" (-~ (' ('" 

SECTOR NON-COMPARE (Scclor Compare Chcck) RPI304 

Gate Mach u~ 
or R*W Status 

A1E2 (A1R2) 
KExxx (KRxxx) 

ACCESS CTRL 

A1H2 (A1N2) 
KHxxx (KNxxx) 

INBUS 
ASSEMBLER 

!'Access*Check Status Bit 2 

(Drive Check) 

NPL Inbus Bit 1 

Legend: c:::::::J Inactive 

_ Active level 

rlllllll4 Tolerance 

' r See Figure 1. Set Target'" 4 Set Target = 1 
I I 

I 
I I 
I I 
I I .1 I I 
I I .... .. 

O· 
1 - -Oi - • e: - I 

•• • 
0. - • 
0 
e! -- • e, ..... • 

SECTOR NON-COMPARE (Sector Compare Check) RPI304 

(-
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SECTOR NON·COMPARE (Sector Compare Check) 

The Set Target command sets the value of Bus Out into 
the Target Register and starts a Search Sector operation. 
When the Sector Counter is equal to the value in the 
Target Register, a 124 to 136 microsecond Sector 
Compare pulse is generated. The Sector Compare pulse 
occurs at each revolution until an Attention Reset is 
issued. 

Device Bus In bit 7 is active (except at Sector Compare 
time) while a Search Sector is in progress. 

Device Bus In bit 6 is active except at Sector Compare 
time to indicate that the drive is busy. 

Sector Non-Compare occurs if a Sector Compare is not 
found within two Index Marks. Sector Non-Compare 
activates Drive Check. The Sector Non-Compaxe occurs 
as follows: 

1. Set Target sets the Target Register and starts 
Search Sector. 

2. At the first Valid Index (Index Mark), Sector 
Compare Check latch 1 is set. See ALD page 
KJ510(KM510). 

3. At the fall of Index Mark, Sector Compare Check 
latch 2 is set. 

4. If no Sector Compare occurs before the next Valid 
Index, Sector Compare Check latch 1 turns off. 

5. Sector Compare Check latch 1 off and Sector 
Compare Check latch 2 on gives the condition for 
Sector Non-Compare. 

6. Attention is set and remains on until Attention 
Reset or Check Reset is issued. Sector Compare 
Check is also indicated in Sense Status 1 bit 1. 

7. Drive Check is turned on in Machine Status. 

3350 
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#1 

FSI 
RPI308 

Sector Non-Compare. 

Review the description on 
this page and the diagram 
and sequence chart on RPI 
304 to determine the cause 
of a Sector Non-Compar e. 

#2 

INST6 

Check the address jumper 
card to make sure that the 
failing drive address and 
the drive being worked on 
are the same device. 

#3 

Check 

• Verify that the micro
program disk is at the 
correct EC level. 

• Verify that the wire 
wraps are tight and 
none are missing if 
any recent EC activity 
has occurred. 

#4 

#5 

( ( 

No 

( 

A Read.Write operation wa~ 
i~sued follow the Sector 
Non-Compale. Customer 
CCW (channel/command 
word). The information 
may be helpful at this time 
to determine a scope loop. 

#9 Yes 

Maintenance procedure 
complete. 

#6 

START 500 

(- ( 

Yes 
No 

Yes 

( ( 

KAl OO(KVl 00) ....--___ ...1. 

Check 

Verify that all voltages 
shown in Figure 1 that are 
applicable to the following 
cards are correct: 
A1J4(A1M4) 
A1D4(A1S4) 
A1H2(A1N2) 
A1E2(A1R2) 

Check 

Verify that cable connector 
pin A1V2B04(D04) is not 
shorted to any other con-
nector pin. 

#13 

#14 

No 

( ( ( ( ( 

SITTOR NON-COMPARE (SCc\lH Comp,Hl' Chcl'k) RPI306 

Possible Causes 

1. Bent or shorted board 
pins. 

2. Tight wire wraps. 
3. Noisy voltages due to: 

• Bad feed-through 
capaci lor5. 

• Loose wire at the 
voltage distribution 
terminal boards. 

• Poor voltage regu-
lation_ 

4. Room environment: 

• Static electricity. 

• Grounding. 

Yes 

RPI990 

Figure 1. Voltage Check 

Voltage Test Point 

-4 V Use the ALD pages KA 1 00 
+6V (KV100) to determine applicable 
+ 12 V voltages and their test points. 
-12 V See PWR 290 for acceptable 
-24 V tolerances. 

SECTOI{ NON-COMPARE (Sl,clor Comparl' Check) RPI306 
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FALSE DRIVE CHECK 

NQte: Wlen replacing A 1C2(A 1 T2), A 1C4(A1T4), 
A 1D2(A1S2), A1D4(A1S4), or Pwr Amp P532(P534), 
the servo velocity gain must be adjusted. See ACC 800, 
Entrv 8 for the procedure. 
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FSI 

#1 

Drive Check is normally 
caused by Access Check or 
Sector Non-Compare. 
Neither Access Check nor 
Sector Non-Compare are 
active. See the diagram on 
RP1310. 

#2 
INST6 KE160(KR160) 

Check 

Check the address jumper 
card to make sure that the 
failing drive address and 
the drive being worked on 
are the same device. 

#3 

Check 

• Verify that the micro
program disk is at the 
correct EC level. 

• Verify that the wire 
wraps are tight and 
none are missing if 
any recent EC activity 
has occurred. 

#4 

#6 

0 

A Read/Write operation 
was in progress or issued 
after the failure occurred. 
Check the customer's 
CCW (channel command 
word). The information 
may be helpful at this time 
to determine a scope loop. 

#11 

0 0 0 

RPI990 

() 

No 

Check 

If not previously replaced: 
A1 E2(A1R2) 
A1H2(A1N2)' 

Verify that cable connector #8 Yes 
pin A1V2D05(B05) is not 
shorted to any other con-
nector pin. 

#9 

#10 

Check 

Verify that all voltages 
shown in Figure 1 that are 
applicable to the following 
cards are correct: 
A1J4(A1 M4) 
A1 E2(A1 R2) 
A1E4(A1R4) 
A1H2(A1N2) 
A 1 D4(A 1 S4) (See Note.) 

Possible Causes 

1. Bent or shorted board 
pins. 

2. Noisy voltages due to: 

• Bad feed-th rough 
capaci tors. 

• Loose wi res at the 
voltage distribution 
terminal boards. 

• Poor voltage regu
lation. 

3. Room environment: 

• Static electricity. 
• Grounding. 

;r-lI, ("" 0 
j \,jl -j 

Yes 

Yes 

Yes 

0 

Mai'ntenance procedure 
complete. 

#21 

START 500 

0 :0 0 ( , 
II \...J \",. ...... 

Access 
Check 

B 

ACC 570 

0 0 

Use the scope or latch 
card as a monitor and try 
to isolate which of the two 
errors, Access Check or 
Sector Non-Compare, is 

the Drive Check. 

#12 

#13 

RPI306 

FALSE DRIVE CHECK RPI308 

Unable to 

If not previously replaced: 

A2G2 t Controller 
A2L4 f 
A1J4(A1M4) 
A1E4(A1R4) 

#15 

When replacing A2G2, 
check the addressing 
jumpers. See INST 6: 

Yes 

0 

#16 

Figure 1. Voltage Check 

{-~ 

~;J 

Voltage 

-4V 
+6V 
+12 V 
-12 V 
-24 V 

cf} I. "~I 
"-. 

Test Point 

Use the ALD pages KA 100 
(KV100) to determine applicable 
voltages and their test points. 
See PWR 290 for acceptable 
tolerances. 

FALSE DRIVE CHECK 

0 f) 0 r~ 
~} \C. \)1 ~-j 

RPI308 

() "'" ',:( 
, " 0 0 , 
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FALSE DRIVE CHECK 

Use this diagram for reference only. 

A1E2 (A1R2) 
rKExxx(KRxxx)---- ---- -- -- - - -- - - - - - --, 

I 
I .--
I Gate Mach or R *W Status 

N 
'\ A a A a 
" 

'1 Sector Non-Compare 
~ 

'\ Access Check 

" 
'\ Sense Status 4 

" 
'l. Servo Off track 

'" 
" 

Target Velocity 

" 
" 

Sense Status 3 

" 
" Selected 

" 
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I Drive Check 

I '---
Selected 

I .--
a 

I 
I '-- A a 

I 
I 
I 
I 

I 
t L ______________________ J 
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FALSE DRIVE CHECK RPI310 

A1H2 (A1N2) r KHxxx (KNxxx) - - -, Conn 
A1V2 

I I WL100 

Access * Check rr-
a MST Inbusl 

Status Bit 2 I Bit 2 NPL Inbu~ Bit 2 (Drive Check) 
'\ 
~ 

I I 
I I 

'--

I I 
L ____ .J 

FALSE DRIVE CHECK RPI310 
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TROUBLE NOT FOUND 

This page contains aids for problem resolution where insufficent 
error information is available to follow the maintenance analysis 
procedure. It may also be used as an aid in analyzing intermit
tent errors. 

CHECK DEVICE ADDRESS 

Check EREP printouts to determine if more than one device 
is failing. 

CHECK MICRODIAGNOSTIC DISK 

If the microdiagnostic failed, verify that the microdiagnostic 
disk used is the proper level for the device that failed. 

EC INST ALLA TION 

If an engineering change has been recently installed, check the 
EC installation instructions and determine where the change 
was made. 

Inspect the back panel for tight wire wraps. 

DRIVE MOTOR 

Drive motor speed is incorrect. Check the following: 

• Drive-motor belt (see HDA 760). 

• Drive-motor pulley loose or faulty (see HDA 760). 

• Drive-motor brake (see HDA 720). 

• Drive motor faulty (see HDA 715 for replacement 
procedure). 

CABLE 

Check for a loose or defective cable at: 

AlB2 (AlU2) 
AlY3 (AlY4) 
OlC (OlD) AlA2 
OlC (OlD) AlA3 

AlA2 
AlA3 
A1V2 
AlV3 

VOLT AGE CHECKS 

Incorrect Power Supply voltage. 

Controller 
A2 Module - PWR 90 
C2 Module - PWR 390 

Drive 
A2, B2, or C2 Modules - PWR 290 
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HDA 

Use the HDA .Cable Swap Procedure (HDA 713) to isolate 
the problems to the HDA. See HDA 710 for HDA replace
ment procedure. 

SUMMARY OF CARDS 

Reseat or replace: 

AlE2(AIR2) 
Al D4(AI S4)* 
AIG2(AIP2) 
Al C2(Al T2)* 
AlH2(AlN2) 
AlK2(Al L2)** 
A1J4(AlM4) 

*When replacing AlC2(AlT2), AlC4(AIT4). 
AlD2(AlS2). AID4(AlS4). or Pwr Amp P532(P534). 
the sen)o velocity gain must be adjusted. See ACe 800, 
Entry B lilr the procedure. 

** Whell replacillg Al K2( Al L2), check the addressing 
jumpers. See INST 6. 

REFERENCES 

Index theory on RPI 102 and OPER 126. 
Transmit Target theory on OPER 205 and 206. 

c- ( ( (- (- c:-· 

TROUBLE NOT FOUND RPI990 

TROUBLE NOT FOUND RPI 990 
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PWR CONTENTS 

3350 WITHOUT C2 MODULE ATTACHED 

Controller 

SEQUENCING 

Description 
Diagram 
Sequence Chart 

POWER SUPPLY FAILURE 

Power Supply Failure Analysis 
Power Supply Failure Analysis 
AC Circuit Failure Analysis 
AC Circuit Diagram 
AC Circuit Failure Analysis 
+24 Volt Bootstrap Failure Analysis 
+24 Volt Bootstrap Diagram 
+24 Volt Bootstrap Failure Analysis 
+24 Volt Bootstrap Failure Analysis 
-4 Volt Failure Analysis . . 
-4 Volt and +6 Volt Regulator 

Diagram . . . . 
+6 Volt Failure Analysis . . 

FIX VERIFICATION AND VOLTAGE 

PWR6 
PWR 7 
PWR8 

PWR9 
PWR 10 
PWR20 
PWR21 
PWR22 
PWR30 
PWR31 
PWR32 
PWR33 
PWR55 

PWR56 
PWR60 

CHECKS . . . . . . .. .. PWR 90 

COMPONENT AND TEST POINT 
LOCATIONS. . . . . . . . . . . PWR 91 

Drive 

SEQUENCING 

Analysis for A2 Module 
Diagram .. . . . 
Analysis for B2 Module 
AC Circuit Failur~ Analysis 
AC Circuit Diagram 
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PWR 101 
PWR 111,112 
PWR 116,117 
PWR 120 
PWR 121 

--- -- ---- -----------
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3350 WITH C2 MODULE ATTACHED 
(ALTERNATE CONTROLLER) 

Controller 

SEQUENCING 

Description 
Diagram 
Sequence Chart 

POWER SUPPLY FAILURE 

Power Supply Failure Analysis 
Power Supply Failure Analysis 
AC Circuit Failure Analysis 
AC Circuit Diagram. . . . 
AC Circuit Failure Analysis . 
+24 Volt Bootstrap Failure Analysis 
+24 Volt Bootstrap Diagram. . . 
+24 Volt Bootstrap Failure Analysis 
+24 Volt Bootstrap Failure Analysis 
-4 Volt Failure Analysis . . 
-4 Volt and +6 Volt Regulator 

Diagram . . . . 
+6 Volt Failure Analysis . . 

FIX VERIFICATION AND VOLTAGE 

( 

PWR 306 
PWR 307 
PWR 308 

PWR 309 
PWR310 
PWR 320 
PWR 321 
PWR 322 
PWR 330 
PWR 331 
PWR 332 
PWR333 
PWR355 

PWR 356 
PWR360 

( 

CHECKS . . . . . . .. ., PWR 390 

COMPONENT AND TEST POINT 
LOCATIONS. . . . . . . . . . . PWR 391 

Drive 

SEQUENCING 

Analysis for A2 Module 
Power Sequencing Analysis 

for A2 or C2 Module . 
Diagram. . . . . . 
Analysis for B2 Module 
Analysis for C2 Module 
AC Circuit Failure Analysis 
AC Circuit Diagram. . . 

PWR401 

PWR402 
PWR411,412 
PWR415 
PWR416,417 
PWR420 
PWR421 

( ( (" 
./ 

( ( 

3350 B2 MODULE 

POWER SUPPLY FAILURE 

-12 Volt and + 12 Volt Failure Analysis 
-12 Volt and +12 Volt Diagram 
-24 Volt Failure Analysis 
-24 Volt Supply Diagram 
-4 Volt Failure Analysis 
-4 Volt Supply Diagram . 
+6 Volt Failure Analysis . 
+6 Volt Regulator Diagram 
+24 Volt (Local) Failure Analysis 
+24 Volt (Local) Supply Diagram 
+24 Volt (Local) Failure Analysis 
-36 Volt Failure Analysis. 
-36 Volt Supply Diagram. . . 

FIX VERIFICATION AND VOLTAGE 

( C 

PWR 240 
PWR 241 
PWR 250 
PWR 251 
PWR 255 
PWR 256 
PWR 260 
PWR 261 
PWR 270 
PWR 271 
PWR 272 
PWR 280 
PWR 281 

CHECKS . . . . . . .. ., PWR 290 

COMPONENT AND TEST POINT 
LOCATIONS. . . . . . . PWR 291 

-------~---
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PWRCONHNTS PWR 1 

PWR CONTENTS PWR 1 
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POWER SUPPLY SEQUENCE 

INTRODUCTION 

Power for the entire disk storage string is routed through the 
A2 (control) Module. The ac power (three phase, 208 V, 
60 Hz) is controlled by the sequencing circuits in the 
A2 Module. 

line filtering is accomplished by a capacitor between each 
phase of the 208 Vac connected at the output of CB200. 
A phase-detection circuit containing resistance, capacitance, 
and an ac relay (K202) is used to detect improper power 
phasing; this is done to ensure proper rotation of the blower 
and drive motors. Relay K202 picks only if the main ac 
phasing is correct. If phasing is incorrect, K202 fails to pick 
and the power-on sequence is prevented. 

With three-phase power to the 3350 string, T201 is 
activated. The secondaries feed the convenience outlets 
(I 15 V) and the +24 V Bootstrap (BS) supply. The bootstrap 
voltage picks sequence and control relays in all modules. The 
convenience outlets are energized if the EPO control from 
the Storage Control is active to pick the EPO relay (K203). 

There are two separate power supplies; a controller supply 
and a drive supply. The controller supply consists of a 
+24 V power sequence, a lIS Vac convenience outlet, 
and a -4 V and +6 V supply (T420) for the A2 logic board. 
The drive power supply for every module consists of two 
separate supplies (T53 I and T532) that provide power for 
the Al logic board, the servo power amplifiers, and the 
+24 V Local for relay operation. 

Power-on sequencing begins with the controller and 
continues with the following steps: 

I. Controller power-on is initiated by the using storage 
control or with a local Power On switch. 

2. DC power for the-logic in each module is made active 
next, beginning with the A2 logic board in the A2 
Module and stepping to the Al logic board and servo 
amplifiers, then continuing to the end of the module 
string. The B2 Modules do not contain A210gic boards. 

3. With dc power on in all modules and all drive Start/ 
Stop switches in the Start position, Drive A in the A2 
Module starts first, followed by Drive B. Drive A of 
the next (adjacent) module then starts, followed by 
Drive B. This stepping continues with Drive B in the 
last (end) module starting last. Refer to HDA 500 for 
details of drive motor start sequencing. 

With the Power Off/Enable switch in the Enable position, a 
power-on sequence is initiated by the Power On switch if in 
Local mode, or by power pick, and power hold relays in the 
storage control if in Remote mode. AC power is provided 
to the controller power transformer and the blower motor 

3350 
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through the Subsystem (String) Power contactor (K201). 
With the dc power Sdpply transformer active, output from 
the -4 V and +6 V Regulators is available. A 6 V Sense 
relay (K602) is pick,ed by the +6 V Regulator to indicate 
that the controller has powered on. 

The dc power for drives is available when the AC Power 
Drives contactor (K331) is picked. K331 is picked from the 
controller when the 6 V Sense relay is picked. The Power 
Sequence Delay relay (K611) picks one second after K331 
is picked and from the same source of voltage. The points 
of K611 enable +24 V Power Sequence (Out) to pick the 
K331 and K611 in the next module. Monitor points of 
K611 tum on the Power Sequence Complete indicator (LED). 

POWER-ON SEQUENCE 

Controller 

1. Three-phase power is supplied from the customer's 
power receptacle to activate the +24 V Bootstrap 
Supply and the liS Vac outlets D. K202 (phase 
Rotation Detection)1J picks if the phase is correct. 

2. With the Power Off/Enable switch in the Enable position 
II ' the storage control pick relay or Power On II 
switch picks K601 (Subsystem Sequence Start)D 
if CPs are not tripped and the Logic Gate Thermal 
is not open. 

3. The K601 points pick K201 (Subsystem Power) and 
the Power On lamp II comes on. 

4. The blower motor comes on II . 
5. The ferroresonant transformer (T420) II with its 

associated rectifiers and filters provide bulk dc 
voltages to the -4 V and +6 V Regulators. 

6. K602 (6 V Sense) II is picked by the +6 V Regulator. 
+24 V Sense, -4 V Regulator, and the +6 V Bulk are 
required to activate the +6 V Regulator. 

7. Points ofK602 supply the +24 V Bootstrap Sequence 
line and the +24 V Power Sequence line to power-on 
the string f!J . 

8. The controller power-on sequence is now complete 
except for picking the String Power Sequence Complete 
relay (K603) Em by the Power Sequence Complete 
line. This line is activated through a jumper (T4 to T3) 
• in the last module of the string when its Power 
Sequence Delay relay (K611 ) is picked. K603 signals 
the controlling storage control to advance to the next 

( subsystem string. If the Service Bypass switch III of 
any module is on, K611 does not need to be picked 
for string power sequencing. 

C) () () 0 0:' 0"·0' ". ,'. \. "1 .' 
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Drives 

The drive power section components,labels, and numbers of 
each module are identical. This means that K351 lID is the 
drive motor contactor for Drive A whether it is located in an 
A2 or B2 Module. There are two exceptions, however. The 
first is that the blower II in the A2 Module receives power 
when contact or K201 is picked while contactor K331 a 
activates the blower m in the B2 Module. The second 
exception is the application of the series of auxiliary CP 
points 1m and 1m that pick K331. Both exceptions result 
because blowers must be turned on when power is applied 
to the logic boards. The drive power-on sequence for each 
module is: 

I. The +24 V Power Sequence line picks the AC Power 
Drives con tactor (K33 I ) 1m through the Off position 
of the Service Bypass switch and through the CP 
auxiliary point and Logic Gate Thermal points. 

2. Contactor K331 activates the dc power supplies and 
starts the blower motor in the B2 Module. Three
phase power is also available to the drive motor 
contactors (K351 and K361) lID . 

3. DC power from the supplies is distributed to the drive 
logic panel SJ through CPs, the +6 V Regulator, and 
the Drive DC Power switch fJI . The three-position 
Drive DC Power switch permits removal of DC power 
to one drive while the other continues to operate. 

4. The Power Sequence Delay relay (K6II) m picks 
one second after K331 is picked and from the same 
source of voltage. With K611 picked, the Power 
Sequence Complete (LED) IfJ is turned on and 
+24 V Power Sequence is sent to the next module. 

In the next module, drive power sequencing begins by 
picking K33l and K611. In the last module of the string, a 
jumper between T4 and T3 m routes the +24 V Power 
Sequence Complete line to pick the String Power Sequence 
Complete relay (K603) Em . The K603 points signal the 
storage control to advance to the next subsystem string. 
Other points of K603 provide +24 V Drive Sequence and 
+24 V Poll lines fa that with the +24 V Bootstrap line, start 
and stop the spindle drive motors. 

With the Service Bypass switch in the On position, the Power 
Sequence Complete (LED) is on and the other drives remain 
active. The drives section of this module is not sequenced 
on (K33 I dropped 1m ). K611 Em remains picked, but 
K612 (+6 V Sense) cannot pick; therefore the Power Check 
(LED) is on through K6I2-I N/C fE . 

POWER SUPPLY SEQUENCE PWR6 

POWER-OFF SEQUENCE 

Controller 

1. The Subsystem Power contactor (K201) drops all 
ac power to the string when the circuit to the 
Subsystem Sequence Start relay (K60 1) II opens. 
The hold circuit to K601 is through auxiliary points of 
CP420 and CP421 , CP311 Aux, the Logic Gate Thermal, 
the power hold relay points of control storage, and the 
Power Off/Enable switch II . 

2. With K201 dropped, power is removed from the drive 
motors, blowers, and power supplies in all modules of 
the string. 

3. Circuits that remain active after the hold to K601 is 
lost are the Phase Rotation Detection relay B ,the 
+24 V Bootstrap Supply, and the convenience outlets 
if the EPO voltage remains on. 

Drives 

When the drives section of an A2 or B2 Module loses power 
because of a tripped CP, other modules of the string remain 
on. 

1. If contactor K3311m is dropped, all power is 
removed from the dc power supplies and both drive 
motors in an A2 or B2 Module. In an A2 Module, 
K3II is held activated through CPs 531-536 auxiliary 
points 01, and the Service Bypass switch. 

In a B2 Module, contactor K331 is held activated 
through the points of the Logic Gate Thermal, CP311 
auxiliary points 1m ,and the Service Bypass switch. 
CP311 monitors the auxiliary points of CPs 531-536. 
When an auxiliary point in the series opens, the 
increased current trips CP3Il which opens its auxiliary 
points to drop K331. 

2. With K331 dropped in an A2 or B2 Module, other 
modules of the string remain on because the Power 
Sequence Delay relay (K61I ) m is still picked to 
send +24 V Power Sequence to the next module. The 
Power Sequence Complete (LED) IfJ is still on even 
though the drives are inactive. 

3. The Power Check (LED) III is also turned on when 
K331 is dropped because there is no +6 V Regulator 
output to pick the 6 V Sense relay (K612). The 
normally closed points of K612-1 ID complete the 
Power Check (LED) circuit. 

POWER SUPPLY SEQUENCE PWR6 
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POWER SUPPLY SEQUENCE POWER SUPPLY SEQUENCE PWR 7 

YAOll 

IJ T420 
....-- ......-

DC -4 V -4 V A2 CB Power CP --- ~ Reg Logic 220 Supply 421 
f- Board 

10...- 10...- +6 V 

IIA2 II 
Blower +6 V Sense 
Motor 
YA020 ....-- K602 

~ 

M 
CP +6 V +6 V ,l I 6 YA050 '- 420 Reg. 

+24 V Sense 
~ ,- ~ C:>---r K602-1 

YA026 
~ ) 

Y AOl 0 II Phase Rotation Detection 
....-- ~ __ ~ r--------------------------::~!K~2~0~2J YA010 = [)- CB I- Filter .... ____ .... _______________________________ !-: __________________________________ K.;,;;,20;.l.o~ Y AOl 0 

- 200 Caps'" I I ( ~ 
"-- 115 Vac II Subsystem Subsystem I 

CP.201 a '-"'_0,= __ ' ( I Sequ."". Powe< I \:::.:/ \:::::.) I II Start r----. o CP EPO I Power K601 I K201 I 
+24 Vdc ~ 202 ~ I ,.. 'Off/Enable ~~i~~X C) II 1 0 6 
Boot- '--- l M.)-"';""" 0 Y A050 
strap A - CPs 4,20- I Y A050 
Supply K203 K202-1""" /0 421,CP311 I 

115 Vac / Off Gate c;>--!-
Outlets (6 / Thermal K601-1u-A-Cl------..... 

/ II 
~ 
~ 

/ 
/ 

K602-2 K601-2~ A~----------~~-----------------------------------------<~--
"""'- LSLo.wer On 

Unit Source 

Power Hold 

EPO Control ~ .b-L6-
~~~------~~J 

~ 0 
~ Power On 

/ 
/ 

/ 

/ __ ------~----------------------~:~~AU / ...., 
/ Controller A2 K601-4 Y A050 

/ 

/ I Drive~ and'B2i 

I 

Controller A2 ---------- ----

+24 V Bootstrap Sequence 

+24 V Bootstrap Sequence f!J 
+24 V Power Sequence _'" _ 

Drives (A2 and B2) 

T4 +24 V Power Sequence 

Power Pick ..J-..o 
.;...::..;;""""-.;..;.;.-------+<0" I ,.. 

/ 
/ 

/ 
I ~ Connect jumper 

String Power ~ T4 T3' ''''', I to In T3 / .. --
Powering Complete 

, , 
, , 

, , , ...., Local / 

'..ll::>+--..1....;.,R:..;;,e:.;.;m:..;;,ot.;.;;e __ -./ / 
+24 V Drive Sequence, 

Sequence Complete r-IHHHI-r--_____________________________________ -I-____________________________ .!.!:la!J!.stL!m~od~u:!.!,;leL __ ~~ +24 V Power Sequence Complete 

l:T VAO_O 1 / 
Enable/ 

System Source 

To 
L..---+----cr ,/ 

Power Mode '-----'0-.... __ e-P_o_w_er--, 
Switch in Local Off , 
position 
YA048 ~~I 

; I 2 t ~I --+---+---J 

Note: CP311 trips if any of CPs 531 through 536 trip, 
or if the Blower Thermal trips (YB049). 

Ell Drive 
DC Power 
Switch 

(YB044) - - - __ r-'" -

IiIr.. .'-_l1li"', To next module 
,........ III /~ 

-12 V 

m +24 V Poll Sequence r , 

fZJ Panel 1 A-A 1 

-12 V 
.--_~ Voice Coi 

...... Motor A 

_ ~~e~2 _____ ~r~:: Seque::c~~ ~~ 

f YA044 - .-.. -

'" +12 V Power I 
I "'---+----f Amp H 

A '--_ ..... 
T531 CPs -" 

...--- - -,.... .... YA010 
CB 

10- ...., , Drive B Drive A~ 

Drives (A2 and B2) 

m PGWer 
Delay 

+24 V Bootstrap Sequence 

K611 if] Power Sequence 

230 (YB010) r--
..... ,.... 

YA010 
(YB010) 

K331 

CP 
I- 330 

DC -12 V 
535 

Power +12 V 
Supply -24 V 

534 

YA030 -4 V 
533 

(YB030) 536 

-- - +6V 
~ 

-36 V 
Reg. -12 V V Pin A 

Row Side Row 
+6 V 1------...---1 YA040 .... __ ---J 

....-___ -1 (YB04Ol 
+6 V Sense 

Sec I 0 YA055 
One 1 1 cfComPlete (LED) 

Delay rl-2 (YB055) 

CP Aux 
r - - Points of 
I CPs 531-536 

1-- ..... 
I 

L.oIQ. 
1m AC Power 

Drives 
r--

T532 

DC 
+11.5V K612) 
+24 V 532 IiL~o;ca:iI--1-1---L--J L6 6 

-12,..V_--. Voice Coi 
'--- Power Motor B 

L..-____________ -Ir-+_l_2_V-i Amp H I 
-36 V B 

YB055 3 inmj) ~~:~~ 
+24 V BS Sequenc~ I 6 (LED). 

-1 T ~..n. Service 
-r:: Bypass 

C5=- Switch 
YA055 
(YB055) +24 V Power Sequence 
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~.' 

OFF 
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, 
CP 

~ 331 

Power 
Supply 
YA030 
(YB030) 

531 ~---:----+--4 I 
-36 V 557 t-:D~r~iv..:..e-::A:...-+-+ __ --. K612-1 ! Y A055 A2 YA055 

I (YB055) 

>---..()~ 6 
YA055 1 568 Drive B _ 1'i'{-o---:iiYB055) To motor controls 

I......- ~ ~ and Ready lamps 

K331 

I!'P!' CP311 B'2 m B2 BloweL.r-®----~-=Im=· ,.-D-r-iv-e--------D-r-iv-e ___ ----J 

M;,I Motor Motor A Motor B 
Aux Points I (YB020) M K351 YA020 (YB020) K361 YA020(YB020) 

- - (See Note), f-../ (Satellite ~ ~M --p.-@ 
B2 and Logic r-""'-' ~ 

Gate Thermal Modules K361 
Only) 

YB049 

FE +24 V rr-lLl"\.KJI.--..... ·01 ~1---------4-1 Drive A 
L..-+--+--------------..... -I-o-_aol ..... )+.-----l-, Drive B 

-36 V _ ~ .... 
-36 V .... ~ 

r-

YA060 
(YB060) 
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POWER ON SEQUENCE 

,------------------ - --

Chart 
Line Line Name ALD Test Point 
No. 

Controller and Drive Power in A2 Module 

1 K202 Phase Rotation YA010 

2 K601 Subsystem Sequence Start YA050 TP9 

3 Power On Lamp YA050 TP5 

4 K201 Subsystem Pwr On YA050 TP5 

5 A2 Blower Mtr On YA020 

6 K602 +6 V Sense YA050 TP8 

7 Power Check (LED) YA055 

8 K331 AC Pwr Drives YA055 TP9 

9 K611 Pwr Seq Delay YA055 T4 (Jumper terminal) 

10 K612 +6 V Sense Drive YA055 TP7 

11 Power Seq Comp (LED) YA055 

Drive Power in 82 Module 

12 Power Check (LED) YB055 

13 K331 AC Pwr Drives YB055 TP9 

14 K611 Pwr Seq Delay YB055 T4 (Jumper terminal) 

15 B2 Blower Mtr On YB020 

16 K612 +6 V Sense Drive YB055 TP7 

17 Pwr Seq Complete (LED) YB055 

Setup to Start Spindles 

18 K603 String Power Seq Complete YA050 TP10 

19 K631 Allow Start Y A055 (YB055) TP1 

20 K632 Start Drives YA055 TP17 

21 

3350 
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o = Sequence Panel, Board A e = Sequence Panel, Board B 

Press Power On 

( 

Controller DC On 

(=~ ( ( ( (' (' ( f (~' 
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(- (' (" (" 
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POWER ON SI()l'II\Ci PWR8 

----- ------- - -- -------------, 

Drive DC On (82) 

Drive DC On (A2) Advance to next string 

0 ., 1 

" 2 

0 2 

4 

0 ,~ 4 

6,9,10 

e 6 

C) I I"f.. ~ I S-one second delay 

G ~ 8 

9 

9,14,16 

G 9 

e Repeat lines 12 l.....-s)j: 9 one second delay 
through 17 for each 
B2 Module of the string. 12 

e " 12 

14 

0 ' 14 

e 18 (in all modules) -G 19 (in A2 Module first) 

POWER ON SEQUENCE PWR 8 
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POWER SUPPLY FAILURE ANALYSIS 

An overall description of the power-on sequence is 
located on PWR 6 through PWR 8. 

SEQUENCE PANEL 

Board A 

fr5tring Power Sequence Complete 

6 P645 1 5 P643 1 
.... C.."..R6 .... 0"""2· 

e TP9@@TP8 

~TP~ 
I TP3L...:::j 9 

P641 r48 P640 

12 

Board B 
22 

@ 
TP18 
o 

K1111 

P642 

Power Soq. Delay 

CR 
631~Po ... r CR 0 Check KI12 
632 00 Power 

Soq +6 V Sen.e Drive 
TP30 "A" Comp '--___ ..J 

i CR670~O Start 
CR671 00 Stop @ 
CR672 0 Air 

OTP4 ~662 OTPS 
DASoq. Comp 

"8" Kee2 

CR68t ~DA Seq. Comp B 
CR680l0 St.rt 

CR 00 Stop L-___ ..J 

6B2 00 Air TP6 TP6 

@ 0TP7 0 
o 

P632 

3350 

©CoPVright rBM Corporation 1976.1977 

0 0' (-~ 0 ',I 

Y 

TPTP 
1413 

1 

TP1SO 000TP1~ 
TP17. 0 • ~ 

TP16 TPl~fm1 

KI32 

I.-_St_"r_t Dr_ives--l TCJI 

KG' 

AllowStlrl 

1-1 
~ 

KU' 

Dr. Motor Run A 

Kee, 

Dr. Motor Run B 

TG] 

0 0 () ,:' ' 0 

PWR 390 

() 0 

Ves 

START 140 

Module Strings 1. 2, or 
hang up waiting for 
Strings 0, 1, or 2 to 
complete power 
sequence . 

#1 

Check String Power Sequence 
Complete LED (Sequence 
Board AI in the last A2 Mod
ule in the series of strings that 
has its Main Power lamp on. 

#2 

Problem is in storage 
control sequencing or A2 
Module in the next 
string. 

#10 

PWR 10 (without C21 
PWR 310 (with C21 

(~ ".,)1 C) 0 ~y 
r1\ 
\ .. jl 

MLX 

#20 

Ves 

PWR 10 (without C21 
PWR 310 (with C21 

With the Power Off/Enable 
switch at Enable, set Power 
Mode .witch to Local and 
observe all Power Sequence 
Complete LEOs in the 
string (Sequence Board BI. 

K611 failed to pick in the 
first module with Power 
Sequence Complete LED 
off. This is the failing 
module. 

#14 

PWA 1 OS2thout C21 
PWA 401 (with C21 

n (11 () 0, 
"'---Y .. y 

"'-. .. ' 

#18 

Observe 'Power Sequence 
Complete LEOs in all 
modules (Sequence Board BI •. 

#19 

PWR32 

PWA 116 (without C21 
PWR 116 without C21 PWR 416 (with C21 
PWR 416 (with C21 

()'" 
\ ' '- o o 

POWER SUPPLY FAILURE ANALYSIS PWR 9 

START 140 START 140 

Single string. 

Ves 

#21 

With the Power Off/Enable 
switch at Enable, set Power 
Mode switch to Local 
position. 

#22 

Ves 

#23 

HDA 100 

No 

,-;----- ----
~~il!!...~dule s!!:i.!!9.. __ J 
#24 

No 

HDA 100 

o 

PWR 101 

POWER SUPPLY f AlLURE ANALYSIS 

C) 
y ~,), 

~ " o n 
\..f 

PWR9 

o 00 
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POWER SUPPLY FAILURE ANALYSIS 

--~IDANGER I LETHAL VOL TAGES are present in the power servicing 
~ area. SAF ETY cannot be overemphasized. Consider 
~ ALL CIRCUITS LIVE until measured otherwise. 
~ CAPACITORS are potentially explosive devices. I WEAR SAFETY GLASSES. After replacinq any capacitor. 
~ reinstall all SAFETY COVERS before powering on machine. 

~~~ 

An overall description of the power-on sequence is 
located on PWR 6 through PWR 8. 

See PWR 91 and LOC pages for component 
locations. 

See ZA100 for relay terminal numbering. 

Component 
Numbers Located In 

2xx 
3xx 
4xx 
5xx 
6xx 

Controller AC Compartment 
Drive AC Compartment 
Controller DC Compartment 
Drive DC Compartment 
Sequence Panel 

SEQUENCE PANEL 

BoardB 

12 

@ 

OTP4 
OTP5 

22 

TP18 
o 

P634 

~DA Seq. Camp A 

"S"' K662 

CR680&Star t 

CR681~ HDA Seq. Camp B 
CR 00 Stop 1.--__ ---' 

682 00 A,r TP6 TPS 

@ 0TP7 0 

o 
P632 
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TPTP 
1413 

TP16Cil CilOOTPll 

TP170 0 CD © 
TP15 TP12 n;ii;l 

.--__ --,Tl~ 

K632 T2~ 
Start Doves T~ 

K631 

AliowStaft 

K633 

Dr. Seq. Camp 

K651 

Dr. Motor Run A 

K661 

Dr. Motu! Run B 

TP10 
o 

T~ 

441300 441305 
31 Mar 76 29 Oct 76 

( 

~ ..... _--_. __ . _ .. __ . . __ ._-

(- (- ( 
-- (- (- ( 

Figure 1. 

Note: Tripped CPs are seldom the fault of the CP itself. 

CPorCB 

CB200 
CP201 
CP204 
CP421 
CP420 

Function 

Main AC Breaker 
AC to 24 V XFMR (Note 1) 
24 V Sequence (Note 2) 
-4 Vdc Supply 
+6 VdcSu I 

Page Entry 

PWR20. A 
PWR22. D 
PWR30. A 
PWR55. C 
PWR 60. C 

._--- ---

(-- (- (-- ( ( 

PWR9 

#3'-------~------' 

PWR7 
With the Po_r 
Off / Enable switch in the 
Enable position. set Power 
Mode switch to the Local 
position. Press Power On 
switch. 

#4 

Note': When CP201 is tripped, the white button protrudes Press Gate Thermal button 

( ('" ( (-' 

_ _ _ _ _ _ Main Power On lamp lights 
the Power On switch. 

#1 

Tripped element of CP311 
remains energized as long 
as the + 24 V Bootstrap is 
present and the blower 
thermal is open. 

#13 

#16 

No 

about 1/4 inch. When reset, the button protrudes about 1/8 indicated and attempt to power on. 
inch. page L,;S::.;88=.;F:..,:i,2g=ur:..:;e:....1;,.: . ..--___ ----I 

Mechanical drag or electri
cal overload. if marginal. 
may require time to build 
up sufficient heat to open 
the thermal. Some odor or 
noise is usually evident 
with a defective motor. Note 2: When CP204 is tripped, the red button protrudes 

about 1/2 inch. When reset, the button protrudes about 1/4 
inch. 

Check the following possi
ble causes for the Gate 
Thermal tripping: 

1. Environmental heat 
problem. 

2. Defective thermal. 
3. Blower running back

wards due to incorrect 
power phasing. 

4_ DC Compartment air 
filter. Clean or replace 
as required. 

#2 

Yes 

#10 No 

Use YA01 O. and YA020 to 
isolate the problem. Possi
ble causes are: 

1 . Blower motor leads. 
2. Internal winding open. 

#11 

#17 

(' 

#19 

#20 

( (-- ( (~ (-

POWER SUPPLY FAILURE ANALYSIS 

An overheated motor 
causes the thermal to stay 
open. Mechanical drag. a 
missing 208 Vac phase. or 
electrical overload can 
cause overheatin 

#18 

Use YA020to determine 
why CP311 trips. Possible 
causes are: 

1. Defective thermal. 
2. Defective CP311 or 

associated wiring. 
3. Short or overload in 

blower motor. 
4. Bindin motor shaft. 

After problem is corrected. 
exit to PWR 90 for Fix 
Verification and Checkout 
Procedure. 

#21 
PWR90 

POWER SUPPLY FAILURE ANALYSIS 

( (~ ( 

PWRIO 
I 

be present 

PWRIO 
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AC CIRCUIT FAILURE ANALYSIS 

~~~~~, 
DANGER I ~ LETHAL VOLTAGES are present in the power servicing I 
area. SAFETY cannot be overemphasized. Consider I 
ALL CIRCUITS LIVE until measured otherwise. ~ 
CAPACITORS are potentially explosive devices. ~ 
WEAR SAFETY GLASSES. After replacing any capacitor, I 
reinstall all SAFETY COVERS before powering on machine. ~ 
~~~~~~~~~~~~ 
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!short on the main 3-phasel 
l,eower line in this module. J - -I - -
#1 

Check 

Check for short: 

1. Disconnect ac power 
plug. 

2. Remove AC Compart-
ment top cover and 
visually inspect area 
for evidence of a 
short. 

3. Check each phase for 
shorts to ground at 
ll, l2 and l3 side of 
K201 contactor. If no 
shorts to ground are 
found, short must be 
between phases. 

#2 I 
Use PWR 21 and logic 
YA010 to isolate the short. 
Possible causes are: 

1. Phase reotation relay 
K202 and associated 
circuitry. 

2. Filter C200. 

#3 1 
Reconnect main power 
plug. 

#4 I 

(~, (~ ;F'", !I"~. 

"y' V V i 
"'-Y 

Yes 

PWR 10 

CB200 tripped. 

#5 

Isolate short: 

1. With CB200 tripped, 
disconnect P304. 

2. Reset CB200 and 

PWR 120 

(~/~ 

\.,~ "' ... ,),1 

Yes 

\ 

!short to ground or be- - l 
I tween phases i~ blower I 
motor or associated 

I 
~iri'li' _ _--.J 
#13 

Check for short: 

1. Disconnect ac power 
plug. 

2. Remove the AC Com
partment top cover 
and visually inspect 
for evidence of a 
short. 

3. Check resistance of 
each phase to ground 
at Tl, T2, and T3 side 
of K201 contactor 
(should be near 
infini ). 

#14 

;r~ 

'''-.i o 

#15 No 

1P0ssibl;internal short in l 
l.!.he blow!!' motor:- _ J 
#16 

Using PWR 21, YA010, 
and YA020 to locate the 
problem: 

1. Disconnect blower 
motor leads at TB211 . 

2. Reconnect main ac 
power plug. 

3. Reset CB200 and 

If blower replacement is 
required, see HDA 730 for 
procedure. 

#19 

After problem is corrected, 
exit to PWR 90, Fix Verifi
cation and Checkout 
Procedure. 

#20 

PWR90 

fE~\ 
~' 

Yes 

Yes 

AC CIRCUIT FAILURE ANALYSIS 

Using PWR 21, YA010, 
and YA020, disconnect 
terminals as necessary to 
isolate the short. 

#21 

#22 

Using PWR 21, YA010, 
and YA020, carefully 
disconnect terminals as 
necessary to isolate the 
short. Reconnect ac 
power plug, reset CB200, 
and attempt to power on. 
Repeat this process as 
necessary to isolate the 
short. 

#23 

AC CIRCUIT FAILURE ANALYSIS 

o ,r""", 
~y 

PWR20 

PWR20 

0', 
I', 'i G 
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AC CIRCUIT DIAGRAM (A2) 

-~~~~~, I DANGER I I LETHAL VOLTAGES are present in the power servicing I I area. SAF ETY cannot be overemphasized. Consider I I ALL CIRCUITS LIVE until measured otherwise, I I CAPACITORS are potentially explosive deVices. I I WEAR SAFETY GLASSES. After replacing any capacitor, I I reinstall all SAFETY COVERS before powering on machine. I 
-~~~~ 
See ZAl 00 for relay and contactor point location. 

AC COMPARTMENT, Top View 

I Convenience I 
I I CP I CP CP . Outlet 
I 220 201 202 I K201 CB 
I CB230 :tCR201J 200 L ___ 

~ C202 

I C200 I 

6 

I 
'It 
0 
N 
Q.. 
(J 

'--

l"-

I K2031EJ 

(") 

(Note/_'"'\, ~ 
CO 
l-

P351 

~--. ... I C201 I -N <I> T201 I R201 I +-' 
CD 0 

[ 1-2 r- ~ 

'I, 41 I TB202 J TB201 

Front 
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CP201 

TB306 

cpA Black 

</>B White 

cpC Red 

TB201 

XFMR 
T201 

230 V )--;-"""\. {}--I--.... 

208 V 

200Vr-;-~r~----~ 

Phase 
Rotation 

P304 
2 

AC to 
next (B2) 

5 module 

YA010 

YA010 CP204 

+24 V 
Seq 
Supply 
and 
115 Vac 

YA011 

TB306 

+24 V Seq 
Return 

} 
To Power 
Sequence 
Circuits 

:: 1 R311 
~r-t 

81 g P304 (") 

Y- t ~ TB351 ---
CP331 

... N (") 'It 
Lt) Lt) (!) (!) 
(") (") (") (") 
...J ...J ...J ...J 

r--- 1 

EJ K361 .... 
(!) 
(") 

'---- III 
I-

EJ .!L 

P 
1001290 I 

P304 
P36' 

6 

2W-3 (See Note 2) 

} 
115 Vac to 
Convenience 
Outlets 

Note 1: In terminal blocks TB203 and TB211, the terminals 
are numbered from top to bottom. 

Note 2: 2W indicates leads tied to ground by sheet metal 
screws inside the AC Compartments. 

Note 3: See Y A020 for circuit wiring diagrams. 

f ( 

</>A 

cpB 

cpC 

Logic 
CP330 

Servo 
CP331 

( ( 

TB211 

2 

3 

4 

7 

(' ( f (~ (" ('-

AC CIRCUIT DIAGRAM (A2) PWR21 

Tl 

Blower 
Motor 

AC CIRCUIT DIAGRAM (A2) PWRll 
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AC CIRCUIT FAILURE ANALYSIS 

'I ~:T~~~~OL TAGES are present in the power servicing ~ 
area. SAF ETY cannot be overemphasized. Consider II 
ALL CIRCUITS LIVE until measured otherwise. ~ 
CAPACITORS are potentially explosive devices. ~ 
WEAR SAFETY GLASSES. After replacing any capacitor, I 
reinstall all SAFETY COVERS before powering on machine., ~ 

~~~~~~~~~~~~~~~~~ 

An overall description of the power on sequence ;s 
located on PWR 6 through PWR 8. 

SEQUENCE PANEL 

Board A 

P641 G. 
TP7@; 

12 

P642 

3350 
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TP100~ 
TP6 • 

P640 

441300 I 441301 
31 Mar 76 I Jun 76 

(~ 

~ ~ 

---.-~ ... -.-.---~ 

(' ( (~ (" (,~ (' ('" 

Use PWR 21, PWR 56, 
VA010, and VA026 to 
determine why CP220 
trips. Possible causes are: 

1. Short to ground of 
T420 primary winding 
or associated wiring. 

2. Short between phases 
of T420 or associated 

#1 

No 

PWR32 

Check for short to ground: 

1. Trip CB200 and re
move AC Compart
ment top cover. 

2. Reset CP220. 
3. Check each phase for 

short to ground at Tl 
and T3 side of K201 
contactor (PWR 21 
andVA010). 

#6 Ves 

Using PWR 21, PWR 56, 
VA010, and VA026, dis
connect terminals as 
necessary to isolate the 

roblem. 

,7 

(' (' ( 

String power·off failure. 

M"~' ------~------~ 
Turn Power Mode sWitch to 
Local. Place Power Off 
Enable sWitch in the Otl 

No 

K601 for sticking armature 
or defective pick circuit. 
U .. PWR 31 to itlOlate the 

roblem. 

,,0 

After problem is corrected, 
exit to PWR 90, Fix Verifi
cation and Checkout 
Procedure. 

,s 

PWR90 

,,3 

Ves 

K201 Main ac contactor 
did not drop. Check for 
shorted K601-1, -2 points. 
Use PWR 31 to isolate the 
problem. 

,,4 

.\ 

C',"',,~, 

AC CIRCUIT FAILURE ANALYSIS PWR22 

Ves 

PWR90 

C 

Storage control power hold 
or power pick relay points 
do not open or wiring is 
defective from relay points 
to Power Mode switch. 
Use PWR 31 to isolate the 
problem. 

,'5 

PWR10 

CP201 tripped. 

Use PWR 21 and VAOll to 
isolate the problem. Possi
ble causes are: 

1 . Short to ground on 
T201 primary winding 
or associated wiring. 

2. Short between T201 
input lead. or asso
ciated wiring. 

,,9 

No' 

AC CIRCUIT FAILURE ANALYSIS -PWR21 
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+24 VOLT BOOTSTRAP FAILURE ANALYSIS 

I~~~~-"~~:*~' 

"".1 DANGER ~ :., LErH~lVOLTAGESarep,esentinthepowc,servicing I 
~'§ arpa. SAFETY cannot be overemphasized. C,'nsluer ~ 
o ~ L~ ALL CIRCUITS LIVE until measureu otherwISe. ~ 
~) CAPACITORS are potentially explosive devices. ~ 
;.:; WEAR SAFETY GLASSES. After replaconll any capacitor. ~ 
:"\ 'crnslJlI all SAFETY COVERS before powerrng on machine. I 
0'''.~:;.,,},,~~~~~,,*,~ ... ~\~ 
An overall description of the power on sequence is 
located on PWR 6 through PWR 8. 

For component locations. T8s. relays. etc.). see illustrations 
on PWR 31. the LOC section. or YAOOO. 

Use PWR 31. YAOll. and 
Y A048 to isolate the short. 
Possible causes are: 

1. P642-2. 
2. Power Off/Enable 

switch. 
3. Power Mode switch. 
4. Power On switch. 

113 

3350 
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Yes 

Short or overload in 24 
Ydc passive sequence start 
circuits. 

#4 

Use PWR 31. YAOll. and 
Y A048 to isolate the prob
lem. Disconnect P641. 

#5 

#7 

Isolate short between 
P642-10 and CP204 using 
PWR31. YAOll. YA050. 
and YA04S. Possible 
causes are: 

1. Blower thermal. 
2. CP311. 
3. K601-3 or K601-4 

points. 
4. K603-2 

#8 

Cel- 0 rf~ f~ A ,,,f,,, ,~ l'''' ' J) ~y 0 V I ': v: \",}i ","-y 

Ves 

PWR 10 

CP204 tripped. 

Short in system source 
step voltage circuit or 
cabling. To isolate: 

1. Reconnect P641 . 
2. Disconnect the follow

ing until CP204 does 
not trip: 
a. Pl0l 
b. Pl02 (if used) 

When short has been 
isolated to cabling or 
wiring between two con
nectors. check each indi
vidualline. 

#15 

,/"'''' (~ r~ f~ 
~j' ,,-j' ,-,' ' ..... J 

Use PWR 31 and YA010 to 
determine why K202 is not 
picked. Possible causes 
are: 

1 . K202 pick coil or 
associated wiring. 

2. A phase voltage 
missing on customer's 
input. 

3. CB200 (N/C) or the 
associated distri
bution wiring. 

4. Improper phase 
rotation of service 
voltage. 

#34 

DANGER 
208 Vae may be present, 

#35 

Short or overload in +24 
Vdc active sequence start 
circuits. 

#17 

Use PWR 31. YA048. and 
Y AOSO to isolate the prob
lem. 

1. Disconnect P630. 
2. Reset CP204. 
3. 

#18 

PWR32 

"..-"". C /~), 
r '\ 

'-J' "--Y 
r' 

... 
#36 Yes 

Relay K601 should be 
picked. Use PWR 31, 
YA048. and YAOSO to 
isolate the problem.Possi
ble causes are: 

1 . If power comes on 
only when Power On 
switch is pressed. 
check K601-4. 

2. P642. P643. P64S. 
3. TB10lorTB.422. 
4. K202-1 point. 
S. Logic gate thermai. 
6. CPs311.420.or421 

aux points. 
7. Power switch (S802) 

in the Enable position. 

#20 

1"'"), I-'! IJ ..-~ 

'0 U" ~ 

+24 Vdc sequence or 
power source defective. 

#21 

PWR 31 

PWR 31 

With Power On switch 
pressed. check for +24 
Vdc at TP9 on Sequence 
Board A. 

Use PWR 31 and YA048 to 
isolate this problem.Possi
ble causes are: 

1. P642. P641. P101 or 
associated wirin . 

#24 

After problem is corrected. 
exit to PWR 90. Fix Verifi
cation and Checkout 
Procedure. 

#25 

PWR90 

0 0 r~ 
\_J 

Ves 

(~ j 

+24 VOLT BOOTSTRAP FAILURE ANALYSIS PWR30 

PWR 31 

With Power On switch 
pressed. check for +24 
Vdc at TPS on Sequence 
Board A. 

#26 

#27 

Relay K601 should be 
picked. Use PWR 31 and 
Y AOSO to isolate the prob
lem. Possible causes are: 

1. K601 points 
2. K601 relay 

#28 

Main power lamp should 
be on. Use PWR 31 and 
Y AOSO to isolate the prob
lem. Possible causes are: 

, . Main Power-On lamp 
defective .. 

2. P642. 

#29 

Ves 

Yes 

PWR31 

Release Power On switch 
and check for +24 Vdc at 
TPS on Sequence Board A. 

1I~1 

Relay K601 hold circuit 
failed. Use PWR 31 and 
Y AOSO to isolate the prob
lem. Possible causes are: 

1. K601-4 
2. P642 
3. +24 Vdc ground 

return. 

#33 

+24 VOLT BOOTSTRAP FAILURE ANALYSIS PWR30 

(-1-1 () 0 0 n 0 () 0 \_-' '\ .. )1 0 
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+24 VOLT BOOTSTRAP DIAGRAM 

SEQUENCE PANEL 

See ZAIOO for relay and contactor point location. 

Board A 

G, 
P641 TP7 <;)1 

TP10 (9), 
TP6 (9)' 

12 

AC COMPARTMENT, Top View 

I 
I 

: K201 
I L __ _ 

C200 

9 

P640 

C202 

( 

6 

CO) 

~ (Note) 
CD ... 88 

I C201 I 
T201 I R201 I 

P351 

11 TB201 41 

Front 

Note: In terminal blocks TB203 and TB211, the terminals are 
numbered from the top to the bottom. 

3350 

If) Copyright IBM Corporation 1976 

K 

( ( 

,-Storage Control ---, 

+24 Vdc from 
Storage Control 

K20l 

230 V 

208 V 

( ( 

TB2ll 

( ( f' 

+24 VOLT BOOTSTRAP DIAGRAM 

/"-------- YA050 --------~, 
+6 V Sense 

PWR31 

r------+l 
.-1-------42 

r-___________ P6_4_3-~'(~I~I~~ 

TB202 
T20l 
XFMR 

YA010 

TB306-4 -

+24 V Sense 

~ 
7 f~~-------~ 
4 - Located on Logic Gate 

12Q) 
4 0 +24 _ --L EPa Control 
3 fA Vdc YA090 - (Ground) 

~---O_~-- K602-l P640-6 I ~ . L!~ +24 V Bootstrap Sequence I 
6----~ f) P640-5 +24 V Power Sequence _ 

K603-2 ~ f 
r------I-----1~n-- K602-2 P640-2 '"' a..n. _ »+24 V Drive Sequence (Out)---<; 

String Power \'::;;;... 7. P 4 3 ' 
Sequence Complete Ub> 6 0- +24 V Poll - J 

m. I K603 > R60l 
~ 1. I. 11. ( 1.3Kn 

r P640-4 > _ +24 V Power 
Power " CR60l Sequence Complete 

on~// ~~String Power 
P642-12 P642-ll Sequence Complete H '( (LED) 

I 

EPa 

I K203 I 

~R~ ~ Boot- ~~--~~~--------~~~~~------~ 

200 V 2 0 strap TB306-1 a 
I /">.. n,.. 1,.... _ ~ n- ~ // 'V +24V Bootstrap 

K601-1 Subsystem 
Power 

rM~l 

~ ___ ~ ~~->-~~~~4----IYAOll ~~ __ ~ -~_J-<_~~~~~~~~~~~~I 
CP201 CP204 P645-4 

~~ 

~ L...-__ +---J 
P64S-6 

\. 
// 

I K201 
1 .. 1 TB306-3 

Sequence /1' P630-6 
Board Br 

// 

I Unit Source 

g Power Hold 
c: 
8 EPO Control 

~ o Power Pick 
(j) 

'-'--

~ Powering Complete ... L System Source 

S 

2 

6 

4 

3 

Pl02 
rr- 1 

t-'-

tL 
2 

6 

4 

3 

K603-4 
6 1 
S ;: V 

L 

i 1 

K603-3 

4 .A _ 
3 -~ 
~ 

T 
'-L.... 

P642 
-1"""0 

P637-3 
'oJ 1'oJ 

CR2ll K601-2 \ 

~
601.4 

Local t P6~:8 ,-0-
1" Blower 

2 Remote Power On R3l1 CP311 
S801 \.<T').. nJ 

~':J::>--O-_~...L."T f>'14. ~\r-(:::>-----~-OL1 I l VU -:-L~ O:! .,~ K603-1 Logic Gate " 

~ B3 I LL.c) ~ TB10l-l Th:mal " TB~1-2 " '') 
4 ~P645-1 7/:: " ~ 

P643-S C AUx~) 
B6 ftrAS 
B5 4 o _ Enable 

6 5 los Off 

I 
7 A7 j B8 I P642-10 -Y 87' (-"'~-...I 

Io-L..,..II 0 ~~ _ -biD Enable (f-
Power Mode 8 9- 2 0 Off P642·9 
Switch in Local 9 3 
position (S903) Power Off/Enable 
YA048 Switch (S802) 

TB422-S ,) 

TM2':cP 

CP420 
CP421 Aux 
Aux 0 

" " 
" ~ 

P643-4 -i Subsystem 

ti l K601 I Sequence 

1.,., Start 

- I I~ 
YA048 

( 

+24 VOLT BOOTSTRAP DIAGRAM PWR31 

( 
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+24 VOLT BOOTSTRAP FAILURE ANALYSIS 

I DANGER I 
~ LETHAL VOLTAGES are present in the power servicing I 
~ area. SAFETY cannot be overemphasized. Consider ~ 
~ ALL CIRCUITS LIVE until measured otherwise. ~ I CAPACITORS are potentially explosive devices. ~ 
~ WEAR SAFETY GLASSES. After replacing any capacitor, ~ I reinstall all SAFETY COVERS before powering·up machine. 

An overall description of the power-on sequence is 
located on PWR 6 through PWR 8. 

8 

Relay K611 should be 
picked. Use PWR 31, 
PWR 1111, VA050. and 
VA055 to isolate the prob
lem. Possible causes are: 

1. P630 
2. P640 
3. P637 (Ground return) 
4. CR633 in K611 pick 

circuit 
5. K61'-2 and -3 points 
6. K611 ick coil 

III 

Yes 

114 

Relay K602 should be 
picked. Use PWR 31 and 
V A050 to isolate the prob
lem. Possible causes are: 

1 . K602 points. 
2. K602coil. 

Relay K602 has a 6 Vdc 
coil and can only be swap
ped with K612. 

115 

Note: The jumpers between T 1 and T2 or between T3 and 
T4 are designed for installation in the last module of a string. 
The string of modules will work. however. if the jumpers are 
in any unit regardless of its position in the string. 

3350 
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~.j j 

Yes 

Use PWR 31 to isolate the 
problem. Possible causes 
are: 

1. K201 coil open. 
2. K201 NIO contacts. 
3. P646. 
4. TB306 wiring. 
5. Blower motor or 

associated wiring. 

If necessary, see H DA 730 
for blower replacement 

rocedure. 

,,3 

Short or overlOad in initial 
sequence start circuits. To 
Isolate: 

1. Remove relay K601 
2. Reset CP204 
3, Attempt to power on. 

," 

PWR30 

Short or overload in +24 V 
BS Sequence circuit. Use 
PWR 111 to isolste prob
lem: 
1. Reconnect P630. 
2. Disconnect P631 and 

connect jumper from 
T3 to T 4 on Sequence 
Board B in A2 Module 
(See Note). 

3. Attempt to power on. 

#18 

PWR33 

String hangs up 
'waiting for String Power 
Sequence Complete. 
Main Power lamp is on. 

#21 

Use PWR 31 and PWR 111 
to isolate the problem. 
Possible causes are: 

t. No jumper installed 
between T4 and T3 in 
last module in string 
(Sequence Board B). 
See Note. 

2. Cable or connector 
(P630.P631,and 
P642). To isolate the 
failing module. move 
the jumpers from the 
last module to the A2 
Module in the string 
and progressively 
disconnect P63ts 
starting with the end 
module. 

3. K603 pick coil or pick 
circuit. 

4. K603-2 points. 

#22 

Use PWR 31 and VA050 to 
isolate the short or over
load in pick circuit to K601. 
Carefully disconnect leads 
or terminals until short is 
found. If no short is found. 
CP204 is defective. 

Use PWR 31 and YA050 to 
Isolate the short or over
load in pick circuit to K201, 
Power On lamp. K601, or 
associated circuits. Careful 
Iy disconnect leads or 
terminals until short is 
found. 

Short in satellite module or 
dc cable. Power off. 
Reconnect P63t . 

After problem is corrected, 
exit to PWR 90. Fix Verifi
cation and Checkout 
Procedure. 

PWR 90 

#20 

PWR iii' 

0 0 1"-"'" ;1) ,0 f"~ 01 (l\ 0 0 ~'\ () 0 [) n :~j) 
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+24 VOLT BOOTSTRAP FAILUR.E ANALYSIS PWR32 

PWR9 

+24 Vdc sequence not 
complete. Main Power 
lamp is on. 

,24 

'Use PWR 31 and logic 
YA048 to isolate the prob-· 
lem. Check for +24 V 
Powering Complete volt
age at P641-4 and -6. 
Possible causes are: 

1, K603-3 or 4 N/O 

failed to make. 
2. Sequence Cables and 

connectors. 
(P101, P102, P64ll 

#:27 

PWR10 

Use PWR 31 and YA048 to 
isolate the problem. Check 
for 24 V Powering Com
plete voltage at P6414 and -6. 
Possible causes are: 

1. P641 or P642 connec
tor. 

2. P101 or P102 
connector. 

3. Power Mode switch. 
4. Storage control 

power pick or hold 
line. 

5. Powering Complete 
signal to storage con
trol from previous 
string. 

#29 

+24 VOLT BOOTSTRAP FAILURE ANALYSIS PWR32 
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+24 VOLT BOOTSTRAP FAILURE ANALYSIS 

Iff~' .,,~,~:~l:~' ""'~~~~-"~~~~ 
h DANGER 
r~ LETHAL VOLTAGES are present in the power servicing 
§:-;: 
~ area. SAF ETY cannot be overemphasized. Consider 
," ALL CIRCUITS LIVE until measured otherwise. 
!,~~.i,· CAPACITORS are potentiallv explosive devices. 
~" WEAR SAF E TY GLASSES, Alter replacing any capacitor. 
~ reinstall all SAFETY COVERS before powering on machine 
~ . 
~z:;:~~~·.~:{~~k~~~~.~:'·.::"",~,\::,:,,)%~~~~~~~~~ 

For component locations, (TBs, relays, etc.), see 
illustrations on PWR 31, the LOC section, or YAOOO. 

Check 

1. Measure for +24 Vdc 
between TB306-1 and 
TB306-4. (See LOC 2.1 

2. Check ripple with an 
oscilloscope and a 
grounded X1 probe. 

,2 

Out of Spec 

Use PWR 31 and YA011 to 
isolate the problem. Possi
ble causes are: 

1. CP204 N/C poor 
contact. 

2. C202 or its connec
tions. (See Service 
Note 1.) 

3. CR201 diode open, 
(See Service Note 2.1 

4. Improper terminals 
used on TB202. 

5. Incorrect voltage at 
main power source. 

6. Open ground return to 
powersu I. 

,1 

3350 
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,3 
Use PWR 31 and YA011 to 
isolate this +24 Vdc 
voltage distribution prob
lem. Possible cause is: 

1 . P645-4 or associated 
wirin . 

#4 

Missing 

Yes 

PWR30 
PWR56 
PWR90 

A 

DANGER 

Be sure CP202 is not 
tripped and EPO relay 
(K203) is picked. 

208 Vae may be present. 
,15 

No 

#16 

Range Ripple 

+19.2 to +30.7 V <0.6 V pIp 

Use PWR 31 and YA011 to 
isolate the problem.Possi
ble causes are: 

1. CR201 common lead 
open. See Service 
Note 2. 

2. T201 transformer or 
its connections open. 

#8 

,18 

Use PWR 7. Y A01 0, and 
YA011 to determine why 
the voltage is missing from 
the bootstrap transformer. 
Possible causes are: 

1. Defective CP201 
(N/C). 

2. Defective T201 
primary. 

3. TB201 /TB202 or the 
associated wiring. 

4. Missing voltage 
phase on customer 
input. 

5. CB200 or its 
associated wiring. 

#19 

Use PWR 31 and YA011 to 
isolate this +24 Vdc 
voltage distribution prob
lem. Possible causes are: 

1 . CP204 defective 
2. TB306 or associated 

After problem is corrected. 
exit to PWR 90. Fix Verifi
cation and Checkout 
Procedure. 

1/9 

PWR90 

AC voltage is missing. Use 
PWR 7 and YA010 to 
isolate the problem.Possi
ble causes for this lack of 
power are: 

1. Main power connec
tor defective or dis
connected. 

2. CB to customer's 
service outlet or other 
customer power fault. 

3. CB200 (N/C) defec
tive or associated 
wiring. 

1/20 

PWR32 

CP204 tripped. 

1/12 

Short or overload in + 24 
Vdc distribution to A2 
drives. Turn Service By
pass switch on. Reset 
CP204 and attempt to 
power on. 

,21 

Use PWR 111 and YA055 
(YB055) to isolate the 
short. Possible causes are: 

1. Cable form P631 in 
previous module to 
P630 in this module. 

2. K611 or associated 
time delay wiring. 

3. Power Check (LED) 
circuit including K611 
and K612 N/C points. 

4. Off position of Service 
Bypass switch. 

5. If no short is found, 
CP204 is defective. 

#14 

No 

(~ 

+24 VOLT BOOTSTRAP FAILURE ANALYSIS PWR33 

SERVICE NOTES 

1. Capacitor Check with CE Meter 

a. With power off, discharge the capacitor by shorting 
the terminals together. 

b. Open the circuit to one capacitor terminal. 

c. Set the meter range to R x 10. 

d. Touch the meter leads to the two capacitor terminals 
and observe that the needle nearly goes to zero, 
then returns toward infinity. 

e. Reverse the leads and repeat the check. Because of 
the charge built up by the first check, the needle 
should deflect beyond zero, then go back toward 
infinity. For large capacitors, set range to R x 1 to 
speed up the process. 

2. Rectifier Check with CE Meter 

a. Disconnect leads to CR201 assembly (PWR 31). 

b. With the meter set to R x 1, measure the forward 
resistance which should be from 5 to 15 ohms. 

c. Set the meter to R x 1000 and reverse the meter 
leads. The resistance should be near infinity. 

Use PWR 111 and YA055 
(YB055) to isolate the 
short. Possible causes are: 
1. K331 contactor. 
2. Ground at Gate Ther

mal or auxiliary con
tacts. 

3. P634. P632. or P637. 

,11 

+24 VOLT BOOTSTRAP FAILURE ANALYSIS PWR33 



-4 VOLT FAILURE ANALYSIS 

~~~~~~~~'~~~I I DANGER "' ~ 
LETHAL VOLTAGES are present in the power servicing I 
area. SAFETY cannot be overemphasized. Consider I 
ALL CIRCUITS LIVE until measured otherwise. ~ 
CAPACITORS are potentially explosive devices. ~ 
WEAR SAFETY GLASSES. After replacing any capacitor, ~ 
reinstall all SAFETY COVERS before powering on machine. 

PWR 56 

A 

PWR90 

1. Measure voltage from 
A2D2B06 to W1 (Gnd) 
with digital voltmeter. 

2. Check the ripple with 
an oscilloscope and a 
grounded x1 prob~, 

,11 
Mi88ing 

.12 Yes 

PWR 60 Use PWR 56 to determine 
why there is no -4 Vdc 
output from the regulator. 
Posaibl. cau ... are: 

1. 
2. 

3350· 
235I2H 
P.nNo. 

C Copyriaht iBM Corporation 1976 

o 

No 

Use PWR 66 to determine 
why -4 Vdc is mi88ing at 
T8422-2. P088ible caU888 
are: 

1. P420 
2. TB4~d '-iated 

wirin . 

No 

Use PWR 56 to determine 
why -4 Vdc is missing at 
the logic g.te. P088ible 
cause is: 

1. Open circuit in -4 
Vdc supply or 
distribution. 

,7 

,5 

After problem is corrected, 
exit to PWR 90, Fix Verifi
cation and Checkout 
Procedure. 

121 

PWR90 

1 +fl_ I· 441301 1441365 
31 Mar,,"IJun 76 29 Oct 76 

o o 

,s 
Voltage distribution prob
lem. UseVA09O(VB090) 

" -·to"isol.te the roblem. 

·18 .. 

.. p 

Test Point 1. Range AC Ripple 

A2D2B06 -3.84 to -4.16 V <O.04V pip 

W1 (the DC Common 
Ground) is located on the 

.... logic gate. W1 is ground-

'2 

,28 

ed by • lead from the steel 
7 fr.metoW1-12. 

Any volt.ge me.suring 
less th.n 70% of its r.ted 
potenti.1 is considered 
missin 

Out of Spec 

problem. Possible causes 
are: 

1 .. C421 open. See Service 
Note 1 on PWR 56. 

2. CR421 or CR422 open. 
See Service Note 3 on 
PWR 56. 

3. Defective Regulator 
Assembly. 

,,3 

r-" l"" f~ 
'---.Ji ''--f V 

~, ,;:$l' ". 

I 
Check 

Volt.ge between P420-B 
(-) .nd P420-6 (Gnd = 
+), B.7 to 10.7 V. 

No 

With. digit.1 voltmeter, 
me.sure the voltage be
tween A2D2B06 .nd DOB. 
Adjust the -4 V Regul.tor 
Assembly for -4 V. Turn 
volt.ge .djustment screw 
clockwise to incre.se 
volta e. 

,,8 

,17 

Use PWR 56 to determine 
why -4 Vdc is out of spec 
• t the logic g.te. Posaible 
cau .... re: 

1 . Defective -4 V Regu
Jator. (Replace the 
assembly.l 

2. High resistance con
nection in -4 Vdc 
distribution. 

,,8 

1""1\ ,...-""'" rr~ () ,0' ~-j! V 

--9 
r----'---, 
I 9.7 Vdc missing. I L ______ ..J 

,,9 

Use VA026 .nd PWR 56 to 
isolate the problem.Possi
blecau .... re: 

1. P420 
2. Open CR421 or CR422. 

See Service Note 3 on 
PWR 56. 

3. Poor connection to 
C421, CR421 or 
CR422. 

4. CP421 fails to m.ke. 
5. T420 input t.ps. 

Refer to PWR 90, 
Ent C. 

Aft.r problem is corrected, 
exit to PWR 90, Fix Verifi
cation .nd Checkout 
Procedure. 

,28 

PWR90 

Cj n. 
'CIO._):J 

-4 VOLT FAILURE ANAL VSIS PWR55 

PWR10 

~ 

Disconnect wire from 
T8422-2 to TB102-2. 
Reset CP421 and attempt 
to power on. 

Use PWR 66 to isolate the 
problem. Posaible cau ... 
.re: 

1. Short or overload' at 
output. See Service 
Note 2 on PWR 56. 

2. Voltage too high, try 
decreasing voltage 
potentiometer on -4 
V Regui.tor Assem
bly. 

3. DC Regulator defec
tive or shorted com
ponent. (Replace 
R ulator A88embl ) . 

No 

Short in the -4 V distrib
ution. Use PWR 56 and 
V A090 to isolate the prob
lem. Check distribution 
win and round return. 

131 

-4VOL T FAILURE ANALYSIS PWR55 
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-4 V AND +6 V REGULATOR DIAGRAM 

~'IDANGER , ~ LETHAL VOLTAGES are present m the power servicing 
~ area, SAFETY cannot be overemphasized, Consider 
~ ALL CIRCUITS LIVE until measured otherwise. I CAPACITORS are potentially explosive devices. 
~ W~AR SAFETY GLASSES. After replacing any capacitor, 
~ remstall all SAFETY COVERS before powering on machine. 

( 
-

W1 (the DC Common Ground) is located 
SERVICE NOTES on the logic gate. W1 is grounded by a 

( 

lead from the steel frame to Wl-12. -
1. Capacitor Check with CE Meter 

a. With power off, discharge the capacitor by shorting 
the terminals together. 

b. Open the circuit to one capacitor terminal. 

c. Set the meter range to R x 10. 

d. Touch the meter leads to the two capacitor terminals 
and observe that the needle nearly goes to zero, 
then returns toward infinity. 

e. Reverse the leads and repeat the check. Because of 
the charge built up by the first check, the needle 
should deflect beyond zero, then go back toward 
infinity. For large capacitors, set the range to R x 1 
to speed up the process. 

2. Load Resistance Check with CE Meter. 

Supply Scale Gnd Lead Test Point Condition Resistance 

-4V Rxl Common TB422-2 ~P421 Tripped > 15 ohm 
(+ 01 

~P421 Reset >15 ohm 

Yes 

( (' 

PWR32 
PWR60 

( 

#4 

Possible causes for this 
regulated +6 Vdc failure 
are: 

1. P421 connector. 
2. +6 V Regulator is 

defective. 

#5 

(-- (-' 

PWR 55 

---."-~~ ----~---

(:' f (" ( (" (- (--

YA026 

T420 
,---, 
I 1 CR421 2 I 

CP421 

I I 
I I 

8 CR422 I 
I 3 I 

9 
L __ --1 

CR423 

11- - 21 
_ ..... --4>--1 

CP420 

I I R422 
I I lOOn 

12 

+24 V Sense 

TB422-6 Y A050 

r-______ ~ _____ Y~A050 DC COMPARTMENT, Front Half 

3. Rectifier Check with CE Meter 

3350 

a. Remove the lead to the rectifier heat sink from the 
capacitor (C421). The rectifier leads are soldered 
in place. Use the heat sink. as a diode terminal. 

b. With the meter set to R x 1, measure the forward 
resistance which should be from 5 to 15 ohms. 

c. Set the meter to R x 1000 and reverse the meter 
leads. The resistance should be near infinity. 

© Copyright IBM Corporation 1976 

Relay K602 should be 
picked. Possible causes 
are: 

1. P643 or P421. 
2. K602 pick circuit. 

K602 has a 6 V coil. 
It can be swapped 
only with K612. 

3. TB422/TB101 or 
associated wirin . 

#7 

After problem is corrected. 
exit to PWR 90. Fix Verifi
cation and Checkout 
Procedure. 

PWR90 

Controller Section 

8 
T420 

Bottom 

Drive Section 

1 

7 
T532 

~ 
co 
I-

1,00131 E I 

(" (". C (" ('" (~. (~ (" (~ ("~ 
~.F 

-4 V AND +6 V REGULATOR DIAGRAM ,PWR 56 

TB422 P420 -4 V Regulator 
-4 V Bulk 8 P420 r ....... __ 

-4 V Bulk 9. 

+13.6 V Bias 7 

-4 V Sense 

P421 +6 V Regulator 
4 ...... -----. 

L..---~>-_I_-l P421 

5 

DC COMPARTMENT. Rear Half 

R535 
R536 

Drive Section 

Voltage Adj. (Top) 
Overvoltage (Bottom) 

... 
/Xl <t 

g 
~ 

a. :J 
N E Q) 

;Z <t a: 
Q. ... > Q) 

~ CO 

18 & + 

r----- YA090 ----

TB102 

2 

-4 V /

------on Logic 
Gate 

-~ ....... 
L..---+--O 10 Gnd 

9 

P643-2 

Controller Section 

1 4 7 P420 0 258 
3 6 9 

TB422 + TB431 6 

I 00132E , 

551 
552 

'';1-:7'''+< 552 

I I 

TB531 P534 -.. ... -.1 16 
~------~~------~ 

Rear 

554 

555 {561 562 
563 
564 
565 

-4 V AND +6 V REGULATOR DIAGRAM PWR56 
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+6 VOLT FAILURE ANALYSIS 

I ~:.r~~~~OL TAGES are present in the power servicing 
area, SAF ETY cannot be overemphasized, Consider ~ 
ALL CIRCUITS LIVE until measured otherwise, ~ 
CAPACITORS are potentially explosive devices, Ia 
WEAR SAFETY GLASSES, After replacing any capacitor. ~ 
reinstall all SAFETY COVERS before powering on machine. Ia 
~~~~~~~~~~~~~ 

Test Point Range AC Ripple 

A2T2G11 +5.76 to +6.24 V <0.08 V pip 

Any voltage measuring less 
than 70% of its rated 
potential is considered 

#29 missing. 

Voltage distribution prob
lem. Use the diagram on 
PWR 56 to isolate the 

roblem. 

" Use PWR 56 to isolate the 
problem. Possible causes 
are: 

1 . C422. See Service 
Note 1. 

2. Open CR423 or an 
associated connector. 
See Service Note 3. 

3. Defective Regulator 
Board. 

112 

(: 

OK 

Yes 

( ('., c--' 

+6 Vdc missing or 
out of spec. 

Measure voltage from 
A2T2G 11 to ground 
(W1) with a digital 
voltmeter. 

2. Check ripple with an 
oscilloscope and a 
grounded x1 probe. 

117 

119 

Check 

For +13.6 Vdc between 
P421-6 (+) and P421-1 (-I. 

litO 

Yes 

Adjust the 6 V Regulator 
following the method out-
lined on PWR 90 and return 1111 

After problem is corrected. 
exit to PWR 90 for Fix 
Verification and Checkout 
Procedure. 

#3 

~ 
PWR90 

3350 

© Copyright IBM Corporation 1976 

here to complete the 
anal,,:,sis. 

114 

#5 

No 

Use PWR 56 to determine 
why +6 Vdc is out of spec 
at the logic gate. Possible 
causes are: 

1. Defective +6 V Regu
lator Board. Replace 
the board. 

2. High resistance con
nection in +6 Vdc 
distribution. 

#12 

No 

(--
"--.~~' 

(-- (- (' 

W1 (the DC Common 
Ground) is located on the 
logic gate. W1 is grounded 
by a lead from the steel 
frame to W1-12. / 

/ #28 

Use PWR 56. and YA026 
to isolate the problem. 
Possible causes are: 

1 . CR423 diode assem
bly. See Service Note 
3. 

2. C422 or its connec
tions. See Service 
Note 1. 

3. T420 or its output 
connections. 

#14 

(-

Yes 

Yes 

(-- ( 

PWR 55 
PWR56 

B 

+13.6 Vdc missing. 

(-" 

The input voltage to T420 
appears to be faulty. Use 
PWR 56 and YA026 to 
isolate the problem.Possi
ble causes are: 

1. Defective CP220 or its 
associated wiring. 

2. Input line voltage 
missing. 

3. Defective T420. 

#22 

The 13.6 Vdc voltage 
distribution is faulty. Use 
PWR 56 and YA026 to 
isolate the problem. Possi
ble causes are: 
1. P421 
2. CP420 
3. TB422-4 or associat

ed wirin . 
#20 

~--.~---.--

(-\ 

No 

(' . " (-- (-., 

CP420 tripped. 

Disconnect wires from 
TB422-3 to TB101-11 and 
P643-2. Reset CP420 and 

#26 

Use PWR 56 to isolate the 
short. Possible causes are: 

1 . Short at input to 
regulator. See Service 
Note 2. 

2. Short or overload at 
output. See Service 
Note 2. 

3. Voltage too high. try 
decreasing voltage 
potentiometer on +6 
V Regulator Board. 
Turn adjustment 
screw counterclock
wise two turns. 

4. Defective DC Regula
tor Board. Replace 
the board. 

#19 

After problem is corrected. 
exit to PWR 90 for Fix 
Verification and Checkout 
Procedure. 

#15 

PWR90 

(~ (' (-' (~. ('-' (" ('" C 

+6 VOLT FAILURE ANALYSIS PWR60 

SERVICE NOTES 

1. Capacitor Check with CE Meter 

a. With power off, discharge the capacitor by shorting 
the terminals together. 

b. Open the circuit to one capacitor terminal. 

c. Set the meter range to R x 10. 

d. Touch the meter leads to the two capacitor terminals 
and observe that the needle nearly goes to zero, 
then returns toward infinity. 

e. Reverse the leads and repeat the check. Because of 
the charge built up by the first check, the needle 
should deflect beyond zero, then go back toward 
infinity. For large capacitors, set range to R x 1 to 
speed up the process. 

2. Load Resistance Check with CE Meter 

Supply Scale Gnd Laad Test Point Condition Resistanca 

+BV Rxl Common TB422-3 P420 Tripped >150hm 
1+ Dl P420 Reset >15 ohm 

TB422-2 WI· > 10 ohm 

• Located on Logic Gate. 

3_ Rectifier Check with CE Meter 

a. Disconnect leads to CR423 assembly (PWR 56). 

b. With the meter set to R x I, measure the forward 
resistance which should be from 5 to 15 ohms. 

c. Set the meter to R x 1000 and reverse the meter 
leads. The resistance should be near infinity. 

Short in the +6 V distrib
ution. Use PWR 56 and 
Y A090 to isolate the prob
lem. Possible causes are: 

1. Logic gate distrib
ution. 

#27 

2. K602 or its associated 
pick circuit wiring. 

+6 VOLT FAILURE ANALYSIS PWR60 

(-
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FIX VERIFICATION AND VOLTAGE CHECKS 

PWR 

FIX VERIFICATION AND CHECKOUT 
PROCEDURE 

Complete the following checklist to ensure that the 
machine problem has been corrected. If a check 
cannot be completed, go to the referenced MIM 
page for aid in making a fix. 

Notel: It is not always necessary to check each 
step. Use your judgement for skipping all 
unneeded steps. 

1. Set Power Mode switch to Local, then power 
off the string by placing the Power 
Off/Enable switch in the Off position. ~f the 
string does not power off, go to PWR 22, 
Entry C (controller). 

2. Restore the string to normal operating 
conditions. (Remove all diagnostic jumpers 
and replace wiring, connectors, or parts that 
were removed.) . 

3. Power on the string, then set Power Mode 
switch to Remote. 

4. Verify that the Power Sequence Complete (LED) 
and String Power Sequ~nce Complete (LED) 
indicators and the blowers in each module all 
turn on. If not, go to PWR 9, Entry D. 

5. Tum on the A and B Drive Start switches on 
the problem module(s). Verify that both 
Ready lamps turn on. If not, go to START 
100, Entry B. 

6. Check power supply voltages as shown in the 
Voltage Check Chart (this page). (See Note 
2.) 

7. Examine the DC Compartment air filter and 
clean or replace as necessary. 

8. Replace all covers. 

9. Run a string check. (See START 110.) 

10. Go to START 500, Entry A. 

3350 1 441300 1441305 
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VOLTAGE CHECKS 

Note 2: The following checks should be made 
with the drives stopped or ready but with no 
Seek or Readl Write operations in progress. 

DC Voltage Checks 

Measure each dc voltage in the order listed in the 
Voltage Check Chart. Only two voltages can be 
directly adjusted (-4 V and +6 V) for the 
controller board (A2). If adjustments are 
necessary, measure with a digital voltmeter. The 
adjustment potentiometers for -4 V and +6 V 
Regulators are accessible when the rear DC 
Compartment cover is removed. Be certain that 
only the voltage adjustment potentiometer on the 
regulator assembly is adjusted. (See PWR 56.) The 
overvoltage potentiometer on each card is adjusted 
at the plant and should not be changed. Tum the 
voltage adjustment potentiometer clockwise to 
increase the voltage. . 

The + 24 V Bootstrap supply has no output voltage 
adjustment. The only adjustment possible is to 
change the transformer primary input taps. The 
primary taps at T201 determine the ac input to the 
+ 24 V Bootstrap supply. If this supply is not 
within specification, check the main 3-phase ac 
power and ensure that the machine is wired for the 
correct input voltage, as shown in the Transformer 
Primary Input Tap Wiring Chart on this page. 

If the voltage checks are not completed 
successfully, exit to the appropriate MAP indicated 
in the Voltage Check Chart. 

If this page is entered because of a known dc 
voltage problem, and the voltage checks are correct, 
the problem must be in the voltage distribution. 
Use the appropriate diagram listed in the chart to 
isolate the problem. 

('\ !~ (~"" r~ ;r"" ,[~ 
\.J ',,--j ~/ ~ \.J ~y 

FIX VERIFICATION AND VOLT AGE CHECKS PWR 90 

AC Ripple Checks 

If the peak-to-peak ac ripple exceeds the maximum 
listed in the chart, it is likely that a power supply 
part has failed. 

To measure the ac ripple, use the ac input on a 
scope having a 0.01 volt per centimeter range and a 
X I probe placed on the test points shown in the 
chart. Place the probe ground on any convenient 
ground point. 

If the ac component is greater than the maximum 
listed, exit to the appropriate MAP referenced in 
the chart to correct the problem. 

W1 (the DC Common Ground) is located 
on the logic gate. W1 is grounded by a 
lead from the steel frame to W1-12. 

/ 
I 

VOLTAGECHECKCHART / 
/ 

DC Test Point I Tolerance Adjustment 
Supply / (Volts) 

J 

+24V TB306-1 to +19.2 to +30.7 None· 
BS Seq. W1 (Gnd) 

-4V Reg A2D2B06 to -3.84 to -4.16 Turn screw 
A2T2D08 (Adjust to 4.0) clockwise to in-

crease voltage 

+6V Reg A2T2Gll to +5.76 to 6.24 Turn screw 
A2T2D08 (Adjust to 6.0) clockwise to in-

crease voltage 

PWR 

TRANSFORMER PRIMARY INPUT TAP 
WIRING CHART 

Voltage TB202 (Y A01 1) TB421 (YA028) 

200 V Phase A to TB202-2 Phase C to TB421-2 

208 V Phase A to TB202-3 Phase C to TB421-3 

230 V Phase A to TB202-4 Phase C to TB421-4 

Note 3: Before changing primary taps, check another 
dc output voltage that uses the same primary winding 
(except +24 Vdc Bootstrap). 

Logic Maximum Diagram Page Entry 
Page AC Ripple 

YA050 0.6 V pip PWR31 PWR 33, A 

YA090 0.04 V pIp PWR56 PWR 55, B 
BV100 

YA090 0.08 V pip PWR56 PWR60, A 
BV100 

• Check transformer primary input taps, change to match available voltage. (See chart above.) 

FIX VERIFICATION AND VOLTAGE CHECKS PWR 90 
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COMPONENT AND TEST POINT LOCATIONS 

-, I DANGER ~ 
A2 MODULE 

~ LETHAL VOLTAGES ale present in the power servicing I I area_ SAF ETY cannot be overemphasized. Consider ~ 
~ ALL CIRCUITS LIVE until measured otherwise. ~ 
~ CAPACITORS are potentially explosive devices. I 
~ WEAR SAFETY GLASSES. Alter replacing any capacitor, ~ I reinstall all SAFETY COVERS before powering on machine. ~ 

-~ 
See ZA100 for relay and contactor point location. 

DC COMPARTMENT, Rear Half 

AC 
Compartment 

Drive Section 

Voltage Adj. (Top) 
Overvoltage (Bottom) 

Controller Section 
R535 
R536 

1 4 7 P420 
258 
3 6 9 

o 

1 TB422 + TB431 6 

Sequence 
Panel 

r 00132E I 

r=1i~~JU 551 552 
L--........................ -+-f 552 

... NMVIt)~ 554 
~ ~ ~ ~ ~ f 555 { 561 
~~~~~u ~ 

t t 564 
1 TB531 P534 ....... ~-.1 16 565 

~--------~---------Rear 

3350 

@ Copyright IBM Corporation 1976 
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DC COMPARTMENT, Front Half 

Controller Section Drive Section 

CE 

Mode Panel 

1~ 
4~ 

8 
T420 

~-""""-=----DC Compartment 
Rear Half Bottom 

AC COMPARTMENT, Top View 

6 
TB306 I Convenience I v :: 1 R311 81 ~ I II CP I CP 

CP Outlet 0 
N ~-t 

P351 [ 

I 220 201 202 0... 

: K201 
u ~ TB351 

CB 
'--

I CB230 ICR2011 200 
L 

~ 
.... N 

C202 
It) It) 
M M 
..J ..J 

I C200 I f- EJ M 

I K20318 ~ (Not~ 
III 
l-= I Kll' I ::. "B I C201 I 
N 0 T201 I R201 I IIlZ 
1--
I--

1, 41 I TB202 I TB201 

Front 

Note: In terminal blocks T8203 and T8211, the terminals are numbered 
from top to bottom. 

y- t _L--

CP331 

M V 
co co 
M M 
..J ..J 

-1 

K361 ... 
co 
M 

'---- III 
I-

JL 

D 
1001290 I 

P304 
P361 

(' ( (' f'- (-- f- -, ( f' 

1 
o 
M 
It) 

7 

c
I-

I 00131E I 

COMPONENT AND TEST POINT LOCATIONS PWR91 

12 

SEQUENCE PANEL, A2 MODULE 

Board A 

fl String Power Sequence Complete. 
6 P645 1 5 P643 1 

ER602 
8~ --- TP9 CV(~) TP8 

J~TP21::l G 
! TP3~ K60? 
to , 
ITP4 B TP1@i 

P641 

I K603 TP1 0 @, 

1; 

Board B 

@ 
TP18 

C!l 

II 
P642 

P634 

K611 

Power Seq. Delay 

CR 

K612 
6310-Power 
C R '-7' Check 
632&power 

Seq +6 V Sense Drive 
"A" COmp '---___ ....l 

~ CR670&Start 

Il. CR671 &Stop 

CR672&Air 

OITP4 
C!lTP5 

@ 

K652 

HDA Seq. COmp A 

"8" K662 

CR680&Start 
CR681 c:::..... HDA Seq. COmp 8 

CR ~Stop '--___ ....l 

682 8+ Air TP6 TP8 @ GTP7 01 

01 

P632 

TP6 0 

TPTP 
1413 

TP16@ 0101 OITPll 
TP17C!l 01 C!l @ 

TP15 TP121jijiffi 

r--__ -.,T1~ 

K632 T2~ 
Start Drives 

'----_----'T~ 

K631 

Allow Start 

K633 

Dr. Seq. Camp 

K651 

Dr. Motor Run A 

K661 

Dr. Motor Run B 

TP10 
01 

T~ 

@ 

P640 

COMPONENT AND TEST POINT LOCATIONS PWR91 
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DRIVE POWER SEQUENCING ANALYSIS (A2) 

An overall description of the power
on sequence is located on PWR 6 
through PWR 8. 

Exit to indicated page 

CP Function Page En'ry 

531 + 24 V LOcal PWR 270, A 
532 +6 V Bulk PWR 260, C 
533 -24 V Supply PWR 250, B 
534 + 12 V Supply PWR 240,0 
535 -12 V Supply PWR 240, C 
536 -4 V Supply PWR 255, C 

Note: Tripped CPS are seldom the 
fault of the CPo 

" 
Set the Service Bypass 
switch to Off and attempt 
to power on. If attempt 
fails, see START 100 for 
a new fault indication. 

After problem is corrected, 
exit to PWR 290 for Fix 
Verification and Checkout 
procedure. 

#22 

PWR 290 

3350 
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Ves 

,9 

START 140 
PWR 9 

K612.should be picked. 
Use PWR 261 and 
Y A055 to isolate the 
problem. Possible causes 
are: 

,. K612 coil or +6 V 
return circuit. (K612 
has a 6 V coil. Do Not 
swap with other posi
tions.) 

2. K331 points. 

#3 

(- ( 

Use PWR 112 and Y A055 
to determine why +24 V is 
missing at TP9. Possible 
causes are: 

1. P534,P632 
2. Defective aux points 

on CPs 531 to 536. 
3. T8431 or connections 

to aux points of CPs 
531 to 536. 

#13 

( ( ( 

Use PWR 112 and Y A055 
to isolate the problem. 
Possible causes are: 

1. P637 
2. K331 coil or the +24 

Vdc return. 
3. TB306 or its associat

ed wiring. 

#16 

Use PWR 112 and YA055 
to isolate the problem. 
Possible causes are: 

1. P634 
2. Service Bypass switch 

fails to make contact 
in the Off position. 

,,4 

After problem is corrected, 
exit to PWR 290 for Fix 
Verification and Checkout 
Procedure. 

,20 

PWR 290 

{ 

" " / 

( 

The top center black button 
protrudes when not picked. 
If in doubt, note change in 
button position with power 
on and off. 

#21 

Power Check (LED) on. 

#1B 

Use PWR 112 and Y A055 
to isolate the problem. 
Possible causes are: 

1. P630 or P640. 
2. K611 points. 
3. Defective Power 

Sequence Complete 
(LED). 

4. K611 coil. 
5. CR633 or associated 

time dela circuit. 
,,9 

P351 

PWR9 

B 

( 

AC COMPARTMENT, Top View 

I 
I 

I K201 

I L __ _ 
CB 
200 

C200 

CB230 

( ( ( ( ( 

DRIVE POWER SEQUENCING ANALYSIS (A2) PWR 101 

SEQUENCl: PANEL 

Board B 22 
n------------p-63-4--------~T~P~T~P-n 

@ 
TP18 
o 

CA P 
631t;;;\....!Qwer 

O--Check 

K611 

Powel Seq. Delay 

K612 

CAShwer 
632 "'""Seq +6 V Sense Drive 

TP30 Comp '--___ --' 

"A" 

1413 
TP16@@@@TPll@ 

TP17 @ @ @ 0 
lP15 TP12 

r---_---,T1~ 
K632 T2~ 

S •• ,. D,;ve. T3~ 

K631 T4~ 
AliowStalt 

K633 CR6709"'Starl 

CA67t 9-Stop 

CR672e.-Aif 
@ 

01. Seq. Comp 

o TP4 
K652 

o TP5 
HDA S.~. Comp A 

"B" 
K662 

CR68a€!) .... Start 
CA6810 HDAS.~.CompB 

CR e .. Stop '--------....... 
682 S"'Ail TP6 TPB 

@ @TP7 @ 

@ 

12 

TP9 
@ 

K651 

Or. MOIOI Run A 

K661 

Or. Motol Aun B 

TP10 
@ @ 

Ou-____ ~P~63~2 ______ _UO__Uu~P6~3~7_U 
14 Ii 

6 1 
TB306 

Convenience 
~ g Outlet 0 .-

1 t N M M a... a... a... 
(.) (.) TB351 (.) 

CP331 

.- N M ~ 

C202 
It) It) (0 (0 
M M M M 
...I ...I ...I ...I 

I K20311 K202 I 8 K361 .-
(0 
M 
al 

8 
~ 

C201 I 
R201 I 8 

P304 

11 TB201 41 
P361 

Front 

Note: In terminal blocks TB203 and· TB2", the terminals are numbered from 
top to bottom. 

DRIVE POWER SEQUENCING ANALYSIS (A2) PWR 101 

( 

9 

9 

12 



j 

\ 

o 

DRIVE POWER SEQUENCING DIAGRAM 

SEQUENCE PANEL 

See ZA 100 for relay and contactor point location. 

Board A 

1 

EJ. 9 
P641 TP7 (f)i 

TP10 (f), P640 

TP6@)' 

12 

AC COMPARTMENT. Top View 

I 
I 

: K201 
I 
L 

ICP I CP CP 
220 201 202 

~~I CB230 

I C200 
r-;; 
~(Not~ 

::;::
N~ 
to 0 

[~~ P351 r 

T201 

....,.1~T~B2:-:0~2 -J,---' 

I convenienceJ 
Outlet 

IIcR201 

00 
C202 

88 
I C201 I 
I R201 I 

11 TB201 41 

Front 

~ 
H 

'I 

Note: In terminal blocks T8203 and T8211, the terminals are 
numbered from top to bottom. 
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DRIVE POWER SEQUENCING DIAGRAM PWR 1.11 

/.-----'-------- VA050,. _-----------.., 
+6 V Sense 

P643-2 P643-3 
K20l 

TB2ll 

r---------~1~_;--7 

~~--------~2~-+~ 

,,~----------_;3~_;--~ 

~ CB230 

YA010 {:: ~ -L :\ -I'\."""----~' o-,JLo-i 

~c ~-L\ \ ~ : n", 

'-Th-erm-e-' I ~ 
~• K602 

r-----------~/ ~ +24 V Power Sequence .. A 

~-~~= 
CP220 

f>... n..... DC 
u VU --v-- Power 

Supplies TB422-4 

~t- VAD" ~;;., \ 

TB4~-3 

TB201 

-0-

TB202 
T20l 
XFMR 

230V 40 +24 
208 V 3 fA Vdc 

L.-.---------f--{.'C./I>-+--I Boot-

YA010 

+24 V Sense ~ ,------I 1 

~ 
TB3~ ~ }-t------------------' 

- - Located on Logic Gate 

EPO Control 
(Groundl 

l2l""'1. -,-" _ -1-
YA090 -

200 V 2 0 strap 

~L.("":J-+-l-<2/}--+--I YAOll 1--0 
CP201 CP204 

TB306-l a ..... //'1 
- - "" P645.4 

+24V Bootstrap 

e 
c 
8 
~ 

Power Hold 

EPO Control 

£ Power Pick 

~ Powering Complete 

L System Source 

6 

4 

3 

I 

n ,~-y o o 00 

T a.. K~02-1 +24 V Bootstrap Sequence :f'"C\ 
.Cr-~~~.-", -+--~':""";;;';;'~;"':':;';;:;:;':';';'::"-..;,..j"" C, 

r-_-t--<:>-K_6_03-2 K602-2 
- A ,... 

+24 V Drive Sequence (Out)---.. E 

String Power \A.' 
Sequence Complete W, +24 V Poll 

~ I K603 ~>, R601 

I ~ L IC~>-------, 1.3 Kn +24 V Power 
Power P640-\ CR60l .......... ---Sequence Complete 

on~// ~String Power 

~2'12 P6~L.~2-_l_l"""~""'....J.:Se:.:q::.lu~en~c_e_c~o.m_p_le_te ________ ... 
~ __ /. .< (LED) 

A 

B 

... 0 

EPO 

I K203 I 
P~~2 

" ~ ,----+-----------1 B 

K601·1 Subsystem 

(~> Power 

I K201 

r---r-----------~C 

C~ 
P645·6 

" 
K601·2 

/ 
1 All 
- r 1-
CR211 \ TB306·3 

CP421 
Aux 

TB422·5 () 

CP420 
Aux :> ,...r -

Subsystem I K60l I Sequence 

1 Start 
LA 

DRIVE POWER SEQUENCING DIAGRAM PWR 111 

N .. 
.-
rx: 
~ 
c 
0 

'" .. 
2 
u 

'" C c 
8 
E e ... .. 
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DRIVE POWER SEQUENCING DIAGRAM 

CONTROLLER 
POWER 

A2 POWER 
(Drive) 

~~)n64()'5 
+24 V 
Power 
Sequence 
(In) 

~ P630·5 

CE 
Mode 

B~A 
Off 

( ( 

Service 

i::.e 
100127AI 

( 

It) 

~ 

(' ( 

AC Power 
Drives 

r------.TB431.6 P632·13 ~ 
CPs 531·536 ~.o--<k<~"--~)>-<~D--o--400 

B2 POWER 

( ( 

P634·20 ~ TB10l·l 
( ) 

9 
Off 

P632·3 

( 

Logic Gate 
Thermal 
YB090 

(- ( - ("' 

DRIVE POWER SEQUENCING DIAGRAM PWR 112 

AC Power 

TB431-5 , 

L-.....(").---(:>--( ~~>--------<>-KJ-<:~ 
P632-13 P637-6 YB055 

+24 V Sense BS 

Aux Points P 34 6 '~ P637 6 5· V . YA055 
Service 

P631-2 P634·14 T4 +24 V Power Sequence (Out) -
~~~--*-~C~----~~~~--~~---------+----4 

YB049 

@)~ __ ~)I > P64()'6 
I 

GI---+-----II 

I 
(out)-~ 

On 1 rs"~;', T8431-5 ~ ___ ---:..;+2:.;4:..V.:....:::s::.:en.:.:s::..e .:::B::,S_ 

K611-1 7 E-P...;6~34:....:....1...;4 ______ ... -...:T""4:..c:)}-_+.:,24.:....:V...;P...;o:.::we::.:...r .:,s.:,:eq::,:u;:e,;,;;nc:,:e;!!-= --:.;, -~-_-_~...:. 
.... ---o-'7r" 

+24 V BS Sequence 

R632 
1.3 KH 

Power 
Check 
(LED) 
YA055 

Power 
Sequence 
Complete (LED) 

R633 
1.3 Kn 

/ 
I 
I , 
I 
I +24 V BS Sequence Return 

\ 
\ 

,)(:) Connect jumper 
from T4 to T3 

\ in last module 
\ , 

\ 
\ 
\ 
\ 
\ 

+24 V BS Sequence 

P031'1; 

I 

P631-BI P630-6 

+24 V 
Power 
Sequence (In) 

K611-1 

K611-2 

Power 
Check 
(LED) 
YB055 

Power 
Sequence 
Complete 
(LED) 
YB055 

......- +24 V Power Sequence Complete T3 
P630-4 

P630-8 

- +24 V Power Sequence Complete 

(Picks Controller String Power Sequence Complete 
Aelay - K603. Y A050) 

+24 V Poll 

K632-4 

T2 

P631-7 P630-3 6 

Connect jumper from t.. I ~ 5 ,jJ Off ~634-3 
Off r P634-3 

P634-5 5 JtP 6 
module I - Service On 

I Bypass YB055 

I 
I 
I 

TB306-2 

TB306-9 

TB306-3 
I...()-----O-' 

P534-6 

I 
I 
I 

P534-9 

CPs 
531-536 
Aux Points TB431-6 

, 
\ ,,.. ..... , 
~-

Blower 
Thermal 
YBO.l0 

Connect 
\ jumper from 

\ T4 toT3 
\ in last module 

P637-2 

T3 

+24 V Poll 

+24 V Bs Sequence Return 

+24 V Bs Sequence 

T2 

\ 
Connect \ 
jumper from '\t--
T2 toTl 1"_' 
in last module , 

P637-3 

P631-8 

P631-5 

P631-4 

P631-7 

~~ __ ~).r~P..:64..:.:-().;.;3=---+---<~~)----a'. O,.;;:4~ ___ ....J 

LT Service .. On 

T2 and T1 in last 1\_ ""J ~634-5l..Q/ -O .... 4 ____ ~J r 

P630-2 Tl (51030) 
(Not used >--.. -IO)------4--~ +24 V Allow Start 'Tl P631-9 

inA2) 
Allow Start P631-9 P63()'2 

I 
Bypess Y A055 
(51030) 

~ _____ ~)I > P64()'2 YA055 YB3055 

3350 
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DRIVE POWER SEQUENCING ANALYSIS (B2) 
An overall description of the power-on sequence is 
located on PWR 6 through PWR 8. 

START 140 

Drives power-on 
sequence failure in a B2 
Module. 

#6 

#7 

#12 
PWR 112 YB049 

Check 

Check the following possi
ble causes for CP311 
tripping at random: 

1 . Poor connection to 
the aux points of 
CP531 to 536 or 
blower thermal. 

2. Defective aux points 
of CP531 to 536. 

3. Defective blower 
thermal. 

4. Defective CP311. 

#13 

3350 

#114 

Yes 

© Copyright IBM Corporation 1976, 1977 

DC Compartment air filter. 
Clean or replace as 
required. 

#10 

Check 

With power on, the blower 
should be forcing air out 
the top of the 10 ic ate. 

#Ill 

#112 

Check the following possi
ble causes for the Gate 
Thermal tripping: 
1. Environmental heat 

problem. 
2. Defective thermal. 
3. Blower running 

backwards due to 
incorrect power 
phasin . 

#113 

Exit to indicated a e 

CP Function Page Entry 

531 +24 V Local PWR 270, A 

532 +6 V Bulk PWR 260, C 

533 -24 V Supply PWR 250, B 

534 +12 V Supply PWR 240,0 

535 -12 V Supply PWR 240, C 

536 -4 V Supply PWR 255, B 

Tripped CPs fire seldom the fflult of the CPo 

()', 
~ 0,'"":· 0' 0" , .,1, \ () () 0 

PWR9 
Note: CPs 330 and 331 have white pushbuttons that 
protrude about 1/8 inch when reset and about 1/4 inch when 
tripped. 

No 

Turn Service Bypass 
switch to Off and attempt 
to power on. If B2 Module 
fails to power on, return to 
START 100 for a new fault 
indication. 

#lIS 

No' 

Use logic YB020 to isolate 
and correct the problem. 
Possible causes are: 

1. Wiring from K331 
N/O points 3,6, and 
9 to TB211 open. 

2. Open blower motor 
winding. 

If blower replacement is 
necessery, see HDA 730 
for procedure. 

#116 

Yes 

#120 

#123 
K331 should be picked. 
Use PWR 112 and YB055 
to isolata the problem. 
Possible causes are: 

1. P637 
2. K331 coil or +24 V 

return. 

#125 

Use PWR 112and YB055 
to iSOlate this power se
quence problem. Possible 
causes are: 

1. P630 - this modul~. 
2. P631 - previous 

module. 

The top center black button 
protrudes when not picked. 
If in doubt, note change in 
button pOSition with power 
on and off. 

#129 

Yes 

Use PWR 112, YB055, and 
YB010 to determine why 
no machine power. Possi· 
ble causes are: 

1. K331 contacts. 
2. P304 (No ac power to 

this module). 

#124 

Use PWR 112 and Y B055 
to determine why +24 V is 
missing at TP9. Possible 
causes are: 

L--____________ ---' 1. P632. 
2. CP311 (Blower ther

mal) aux points defec
tive. 

() 0 0 o 0 " n 
~ 

3. Logic gate thermal 
contacts (see Note). 

4. TB101, TB431 , TB306 
or associated wirin 

#118 

(") 
~y 0 !.r~1 (\ 

",-.J! '"' 

PWR9 
START 140 

Power Check (LED) on. 

#l3~0--------r--------

Use PWR 112 and Y A055 
to isolate the problem. 
Possible causes are: 

1. P630 or P631 in 
previous module. 

2. K611 points. 
3. Defective Power 

Sequence Complete 
(LED). 

4. K611 coil. 
5. CR633 or associated 

time del a circuit. 

#131 

After problem is corrected, 
exit to PWR 290 for Fix 
Verification and Checkout 
Procedure. 

#128 

PWR 290 

Use PWR 112 and YB055 
to isolate the problem. 
Possible causes are: 

1. P634, P630, or P631 
in previous module. 

2. Service Bypass switch 
fails to make contact 
in the Off pOSition. 

#122 

DRIVE POWER SEQUENCING ANALYSIS (82) PWR 116 

9 

12 

SEQUENCE PANEL 

Board B 

@ 

OTPl 

TP2 

22 

TP18 
~ 

K611 

P634 

~ ~ 
"'CR633 ® 

Power Seq. Delay 

CR 
631 Ohwer 

o-cneck K612 
CRehwer 
632 Tcq +6 V Sense Drive 

TP3 ~ Comp '--____ ......l 

"A" 
M CR670e-Start 
!Z D. 
no CR671 ~-Stop 

CR672e-Air 

~ TP4 
~ TP5 

@ 

K652 

HDA Seq. Comp A 

"8" 
K662 

CR6808"Start 
CR681 ~ HDA Seq. Comp 8 

CR ,,:; .. -+Stop '-------....j 
6829-Air TP6 TP8 

@ C§) ~ 
TP7 
o 

o P632 

TPTP 
1413 

TP16 ~ C§)~ OTP1~ 

TP17 0 C§) 0 ~ 
TP15 TP12 

.--__ -.., T1 1[QJ1 
K632 

T2~ 
Start Drives TJI[Q]1 

K631 

Allow Start 

K633 

Dr. Seq. Comp 

K651 

Dr. Motor Run A 

K661 

Dr. Motor Run 8 

TP10 
@ 

T4~ 

@ 

14 G 

DRIVE POWER SEQUENCING ANALYSIS (82) PWR 116 

() o 0000 o o 00 

9 

9 

12 

, 
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POWER SUPPLY FAILURE ANALYSIS 

~~~~~~'~~~~"i'~~~~)~~~~~~' .'~"~~~' I DANGER ~ 

PWR 415 
PWR 260 
PWFill16 

LETHAL VOL TAGES are present In the power servicing ~ 
~ area, SAF ETY cilnnotue overcmphaslled, Consocler ~ 

~ ALL CIRCUITS LIVE unlll measured ()Ihelwrse, ~ 
~ ~ ~ CAPACITORS are potentrally "xplosrvp dt!vlI,es, ~ 

A 

~ WEAR SAFETY GLASSES, After replJLllr~ dny cilPacit~r. ~ 
~ reinstall all SAFETY COVERS uefore puwerinq on machine, ~ 
~~~~,~~,~~\:.;~':,~~~ 
An overall description of the power-on sequence is 
located on PWR 6 through PWR 8, 

,9 

Yes 

Relay K61 2 should be 
picked. Use PWR 261 and 
YA055(YB055) to isolate 
the problem, Possible 
causes are: 

1. K612 coil. K612 has a 
6 Vdc coil. Do not 
interchange, 

2, +6 Vdc return circuit, 

#3 

Use PWR 261 and YA040 
(YB040), and YA055 
(YB055) to isolate the 
problem. Possible causes 
are: 

1. TB431 
2. P530 

" 

PWR 272 

PWR 255 

3350 
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Use PWR 261 to determine 
why +6 Vdc is missing. 
Possible causes are: 

1 . P530 contact or 
associated wiring. 

2. +6 V Regulator board 
(replace the board), 

,26 

Use PWR 261 and 
YA040(YB040) to deter
mine why +6 Vdc is miss
ing at TP7, Possible cause 
is: 

1 , P530, P534. or P632. 

#15 

(" (" ( (' 

Any voltages measuring 
less than 70()i, of its rated 
potential is considered 
missing, 

#8 

(" ( ( 

PWR 101 

B 

(-

W1 (the DC Common 
Ground) is located on the 
logic gate, W1 is grounded 
by a lead from the steel 
frame to Wl-12, 

#29 

Re-install jumper (T3 to 
T4) in last module of 
string, 

#28 

After problem is corrected, 
exit to PWR 290 for Fix 
Verification and Checkout 
Procedure. 

,22 

PWR 290 

Power off. and reconnect 
P631. Disconnect P631 in 
next module in the string. 
Attempt to power on, 

#20 

Use PWR 112 and Y A055 
(YB055) to isolate the 
short, Possible causes are: 

1. K331 Contactor, 
2. Ground at Gate Ther

mal or auxiliary con
tacts. 

3. P634. P632, or P637 

,21 

No 

No 

('" ( (.-

,,7 

Short in B2 Module or 
cabling causes CP204 to 
trip in A2 Module. 

Isolate trouble to failing 
module: 

Install jumper (T3 to T4) on 
Sequence Board B in the 
A2 Module and disconnect 
P631, 

Reset CP204 in A2 
Module and attempt to 
power on. 

#18 

There is a short in this 
module or in the cable 
from P631 in the previous 
module, 

Set Service Bypass switch 
to On to bypass circuits in 
this module. Reset CP204 
in A2 Module and 

Use PWR 112 and 
YA055(YB055) to isolate 
the short. Possible causes 
are: 

1, Cable from P631 in 
previous module to 
P630 in this module, 

2. K611 or associated 
time delay wiring, 

3, Power Check (LED) 
circuit including K61 1 
and K612 N/C points, 

4, Off position of Service 
Bypass switch. 

#25 

f (' (' (- (" (-- (- (~ 

POWER SUPPLY FAILURE ANALYSIS 

DC COMPARTMENT, Front Half 

DC COMPARTMENT, Rear Half 

R535 
R536 

CIl 
E 
0,,-

Drive Section 

Voltage Adj. (Top) 
Overvoltage (Bottom) 

3 

CD 
a. 
E « 0 ..; 

C") C1> 

3: III 

18 0 0.. 
0.. 

Drive Section 

... 
0 .... 
~ 

::J 
en 
C1> 

0:: 

> 
<0 
+ 

(" (-
. , 

-.-~-.. 

PWR 117 

1 

7 

~ 
CD 
I-

IOO135C I 

10 J:CIl 
TB422 + TB431 en 

1 6 0-
(!)~ 

100136F I 0 T531 ~ 
u 

551 
552 
552 

N C") III 
<0 554 .... (:!j C") 555 f61 C") C") C") C") III 

III III III III III 0.. 
0.. 0.. 0.. 0.. 0.. u 562 u u u u u 563 I I 

TB531 P534~~-J 
564 

16 565 

Rear 

POWER SUPPLY FAILURE ANALYSIS PWR 117 

(, 
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AC CIRCUIT FAILURE ANALYSIS 

I ~~~~~~OL TAGES are present in the power servicing 
area. SAFETY cannot be overemphasized. Consider 
ALL CIRCUITS LIVE until measured otherwise. 
CAPACITORS are potentially explosive devices. 
WEAR SAFETY GLASSES. After replacing any capacitor, 
reinstall all SAFETY COVERS before powering on machine. 

~---~~ 
PWR 117 
PWR 240 

Use PWR 21 (PWR 121) and 
Y A01 0(YB01 0) to isolate 
the problem. Possible 
causes are: 

1. K331 relay points. 
2. K331 coil. 
3. CP330 or CP331 N/C 

fails to make contact. 
4 CB230 fails to make 

contact. 
5. AC input voltage dis

tribution wiring. 

3350 

@ Copyriaht IBM Corporation 1976 

0 0 0 A, V/ 

Use PWR 21 (PWR 121) 
and YA030(YB030) to 
determine why there is no 
ac voltage at T531 /T532. 
Possible causes are: 

1. TB530 or its connec
tions. 

2. Primary distribution 
wirin . 

#37 

0 r~ 
V 0 0 

#1 

PWR 20 

interconnecting cables 
or connectors causes 
CB200 to trip in A2 
Module. 

To isolate module: 

1. With CB200 in A2 
Module tripped, un-
plug P304 connectors 
one at a time starting 
with the last module 
in the string. (P304 of 
last module is plugged 
into J304 in next to 
last module.) 

2. Attempt to reset 
CB200 and power on 
the A2 Module 
after each unplugging 
until the failing mod-
ule or cable is found. 

#2 

Check for short: 

1. With module isolated 
(P304 unplugged in 
the failing module and 
in the preceding mod-
ule), remove AC 
Compartment top 
cover and visually 
inspect area for evi-
dence of a short. 

2. Check each phase for 
shorts to ground. If 
no shorts to ground 
are found, short must 
be between phases. 
Use PWR 121 and 
logic YB010 to isolate 
the short., 

#3 

After problem is corrected, 
exit to PWR 290, Fix Verifi
cation and Checkout 
Procedure. 

#16 

PWR 290 

0 ~ (11 
~, \ic.J . ______ .J" 

CB230 tripped. 

PWR 101 
PWR 116 

Short to ground or be-
tween phases in blower 
motor or associated 
wirin 

#7 

Using PWR 21 (PWR 121), 
YA010(YB010), and 
YA030(YB030), carefully 
disconnect terminals as 
necessary to isolate the 
short. Reset CB230 and 
attempt to power on. 
Repeat this process as 
necessary to isolate the 
short. 
#8 

r", ", ~, (" 
\../ '0 ~Ji ,,"y 

Short to ground or be-
tween phases in a drive 
motor or associated 
wirin 

#tl 

PWR 121 
LOC 12 

Check for short: 

1. Remove the AC Com-
partment top cover 
and visually inspect 
for evidence of a 
short. 

2. Check resistance of 
each phase to ground 
at N/O 3, N/O 6, and 
N/O 9 side of K331 
contactor (should be 
near infinity). 

#t2 

No 

#13 

Using PWR 21(PWR 121), 
YA010(YB010), and 
YA030(YB030), disconnect 

#15 

t-"', 0 ~ 0 \'''' \...j ....... ,..; 

#20 

Check for short to ground: 

1. Trip main drive CB230 
and remove AC Com-
partment top cover. 

2. Reset CP330. 
3. Check each phase for 

short to ground at 
N/O 3, N/O 6, and 
N/O 9 side of K331 
contactor (LOC 12). 

#21 

Using PWR 21 (PWR 121), 
YA010(YB010), and 
YA030(YB030), disconnect 
terminals as necessary to 
isolate the problem. 

#23 

Use PWR 21(PWR 1211, 
YA010(YB010), and 
YA030(YB0301. to isolate 
the short. Possible causes 
are: 

1 . Short between phases 
to T531 primary wind
ing. 

2. Short in T531 wind
ings or associated 
wiring. See 
YA030(YB030) . 

#17 

(~ 
j 

t'~ 
~ "', y 0 0 f~ 

V 0 

AC CIRCUIT FAILURE ANAL YSIS PWR 120 

PWR 101 
PWR 116 
PWR 240 
PWR 415 

CP331 tripped. 

1. Trip main drive CB230 
and remove AC Com-
partment top cover. 

2. Reset CP331. 
3. Check each phase for 

short to ground at 
N/O 3, N/O 6, and 
N/O 9 side of K331 
contactor (LOC 12). 

#27 

No 

Using PWR 21(PWR 121), 
YA010(YB010), and 
YA030(YB030), disconnect 
terminals as necessary to 
isolate the problem. 

#29 

Use PWR 21(PWR 1211, 
YA010(YB010), and 
YA030(YB030) to isolate 
the short. Possible causes 
are: 

1 . Short between phases 
to T532 primary wind
ing. 

2. Short in T532 wind-
ings or associated 
wirin . 

AC CIRCUIT FAILURE ANALYSIS PWR 120 

~"" 0' r'" r'-~ ,0 0 ~jJ ~y '"J! 0 V ' . 0 
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AC CIRCUIT DIAGRAM (B2) 

~~~~~~~, 

I DANGER, I I LETHAL VOLTAGES are present in the power selvicong ~ 
~ area. SAF ETY cannot be ovelcmphaslzed. Consldel ~ I ALL CIRCUITS L1VE untrl measured otherwise. .~ 
~ CAPACITORS are potentially explosIve uevlces. . ~ I WEAR SAFETY GLASSES. After rcplacing any capacItor, I 
~ reinstilll all SAFETY COVERS before powering on machine. ~ 
~ ~ ~~~~~~~~ 

See ZA 1 00 for relay terminal numbering. 

AC COMPARTMENT, Top View (earlier machines) 

CB230 

P351 

Front 

AC COMPARTMENT, Top View (later machines) 

CB230 

[:J 
co co 

0 iii co 0 M M - al al 

N ~ ~ 

al L351 L363 
~ L352 L364 

J351 

~. 
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CP331 

8 

K331 

[:J 

(' 

AC 
from 
previous 
module 

P304 
P361 

J304 

J361 

I 00148 I 

( f~ (-. 
. . 

(. (- (~~ 

P304 

2 )~. -----------------------

.1 )>----------------
5 

7 
3 

2W-7 
(See 
Note 2) 

Convenience 
Outlet 
YB010 

2W-3 
(See Note 2) 

Note 1: In terminal block TB211, the terminals are 
numbered from top to bottom. 

Note 2: 2W indicates leads tied to ground by sheet 
metal screws inside the AC Compartments. 

(-: (~ (~ ('\ ( .. (~ .. ' (~" (- (~ ( ('" ('" (-
.". 

AC CIRCUIT DIAGRAM (B2) PWR 121 

T1 
1/>1 

1/>2 

AC Power Drives 1/>3 Blower 
K331 

Cl~ 

C4~ 

C7 

P304 

2W-1 i (See Note 2) 

-
K351 

K361 

TB530 230 V 4 
Logic 208 V 3 

Motor 

YB020 

2 

5 

7 

3 

~: 

To Blower 
CP311-L 1 
YB049 

AC 
to next 
module 

Ground 
Shield 

I To Drive 
Motor B 
YB020 

T531 

CP330 :> ____ ---.Jr~n ~~2~00~V~....;2~~ 
r4 Com 1 

Servo 
CP331 

T532 

200V 2 
208V 3 
230V 4 

YB030 

AC CIRCUIT DIAGRAM (B2) 

Drives 
DC Power 
Supplies 

PWR 121 
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-11 VOLT AND + 11 VOLT FAILURE ANALYSIS 

~~~~~~~~~ I DANGER ~ 
~ LETHAL VOLTAGES are present in the power servicing ~ 
~ area. SAF ETY cannot be overemphasized. Consider 1 
~ ALL CIRCUITS LIVE until measured otherwise. ~ 1 CAPACITORS are potentially explosive devices. ~ 
~ WEAR SAFETY GLASSES. After replacing any capacitor .. _1 
~ reinstall all SAFETY COVERS before powering on machine. ~ 
~~~"~~~ 
Drive VolUp Teat Point R8nge AC Ripple 

A -12Vdc A1C2D06 -12.0 to -14.4 V <0.10Vp/p 

A +12 Vdc A1C2D05 +12.0 to +14.4 V <0.10Vp/p 

ACC 600 
ACC 630 

PWR 280 

PWR 290 

Measure voltage and ripple 
from test points to ground 

/ (W1) if not measured on a 

./ 

W1 (the DC Common 
Ground) is located on the 
logic gate. W1 is ground
ed by a lead from the steel 
frame to W1-12. 

#40 ./ 
./ 

./ 

./ 

/./-r------------------
Any voItagea mea.uring 
I ... than 70% of its rated 
potent.1 is conaidel ed 

,13 

ACC 600 
PWR 117 

MiSSing +12 Vdc. 

#38 

#39 

ACC 600 
ACC 630 

E 

Missing +12 Vdc 
or -12 Vdc. 

,23 

Use PWR 241 to isolate 
the problem. 
Possible causes are: 

1 . P530, P531, P532. 
and P542 connectors. 

2. CP534 or CP535. 
Any Voltage Missing 

PWR 120 
(without C21 

PWR 420 
(with C21 

3. Drive DC Power 
switch. B -12 Vdc A1T2D06 -12.0 to -14.4 V < 0.10 V pip 

B +12 Vdc A1T2D05 +12.0 to +14.4 V <0.10Vp/p 

Voltage distribution prob
lem. Use YA090(YB0901 
to isolate the problem. 

rvOIt- too low - - J ~ =-'1<-_-,- __ 
Use PWR 241 to isolate 
the problem. 
Possible causes are: 

1. Low line voltage or 
wrong T531 primary 
taps used. (See PWR 
290. Entry C.) 
Note: Before chang
ing taps, check voltage 
at TBIOl-3 for 
-24.0 to -28.8 V. 

2. High resistance con
nection at terminal 
block or connector on 
12 Vdc line or 12 Vdc 
return line. See Serv
ice Note 4, PWR 241. 

3. Check voltage across 
C534 (-12 V) or 
C533 (+12 V) to iso
late the problem to 
the supply or voltage 
distribution network. 
See Service Note 1, 
PWR 241. 

#4 

After problem is corrected, 
exit to PWR 290, Fix Verifi
cation and Checkout 
Procedure. 

#19 

PWR290 

3350 
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No 

0 0 0 0 " 

Use PWR 241 to isolate 
the problem. , 
Possible causes are: 

1 . C534 (-12 V) or 
C533 (+ 12 V) open. 
See Service Note 1, 
PWR 241. 

2. CR533 or its connec
tions open. See Serv
ice Note 3, PWR 241 . 

Use PWR 241 and YA030 
(YB030) to isolate the 
problem. 
Possible causes are: 

1 . AC line voltage. 
2. T531 primary taps. 

See PWR 90, Entry C. 
3. Open in + 12 V return 

line causes a higher 
than normal voltage. 
See Service Note 4, 
PWR 241. 

_ #6 

Use PWR 241 to isolate 
the missing -12 Vdc 
problem. 
Possible causes are: 

1. CR533 or diode con- ,11 
nection open. See 
Service Note 3, PWR 
241. 

2. Poor connection to 
C534 or the associat-
ed wiring. See Serv-
ice Note 1, PWR 241. 

3. CP535 is defective. 
4. Drive DC Power 

switch common. 

,12 

441300 I 441301 441306 
31 Mar 76 1 Jun 76 1 Apr 77 

0 ~ r-~ r"~ ~ C\ ("'~ 
V ~-"i 

I) 
V \,Y ~J 

4. Open circuit in the 
voltage distribution or 
the return line. 

PWR 241 
#24 

Both 
Missing 

\0 
~ 

Measura the voltage from 
TB101-8 (-12 V Drive A) 
and TB101-4 (-12 V Drive 
B) to W 1 (Ground). 

,14 

One Missing 

Uae PWR 241 to isolate 
the problem. 
Possible causes ara: 

1. Drive DC Power 
switch fails to make. 

2. TB531 or associated 
wiring. (Check the 
return line). 

M .. sure the voltage from 
TB101-9 (+12 V Drive A) 
and TB101-5 (+12 V Drive 
B) to W 1 (Ground). 

.25 

Both 

Voltage distribution prob
\em. Use YA09O(YB090) 
to isolate the 

Use PWR 241 to isolate 
the missing + i 2 Vdc 
problem. 
Possible causes are: 

,18 

I~' tf~ (~~ 

0 ~ 
- , 0 

Use PWR 241 to isolate 
the problem. 
Possible causes are: 

1. Drive DC Power 
switch fails to make. 

2. TB531 or associated 
wiring. (Check the 
return line). 

,22 

!"''\, I'-~ (~ r) ' ' 

0 \: I ' Y "'-__ Y 

1. CR533 or diode con
nection open. See 
Service Note 3, PWR 
241. 

2. Poor connection to 
C533 or the associat
ed wiring. See Serv
ice Note 1, PWR 241. 

3. CP534 is defective. 
4. Drive DC Power 

switch common. 

#26 

(-~ ,0 0 \'~ .. -j/ '~-j 0 " 

-12 VOLT AND +12 VOLT FAILURE ANALYSIS PWR140 

CP535 tripped . 

PWR 101 
PWR 116 
PWR 401 
PWR 415 
PWR 416 

#2~7~=====c====~~ 
Reset CP535 and then 
CP311 if this is a B2 Mo
dule. Attempt to power 
on. 

#28 

,211 

Check 

Uae a CE meter to check 
-12 Vdc load reaistance. 
See Service Note 2, PWR 
241. 

,30 

Thera is a short or over
load in the -12 Vdc sup
ply or its distribution. Uae 
the diagram on PWR 241 
to isolate the problem. 

,31 

CP534 tripped. 

PWR 101 
PWR 116 
PWR 401 
PWR 415 
PWR 416' 

Reset CP534 and then 
CP311 if this is a B2 Mo
dule. Attempt to power 
on. 

,34 

Short or overload on 
+ 12 V power supply. 
Use PWR 241 and a CE 
meter to check + 12 Vdc 
load resistance. See 
Service Note 2, PWR 241 . 

,35 

After problem is corrected, 
exit to PWR 290 for Fix 
Verification and Checkout 
Procedure. 

#36 

PWR 290 

-12 VOLT AND + 12 VOLT FAILURE ANALYSIS PWR140 

0 r~"(:\ 0 ~, r, 0 (~ 0 0 V 
I -, 

:j 'I , ,-J V ",--j 0 
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-11 VOLT AND +11 VOLT DIAGRAM 

I ~:.r~~~~OL TAGES are present in the power servicing 
area. SAFETY cannot be overemphasized. Consider 
ALL CIRCUITS LIVE until measured otherwise. 
CAPACITORS are potentially explosive devices. 
WEAR SAFETY GLASSES. After replacing any capacitor, ~ 
reinstall all SAFETY COVERS before powering on machine. 

See ZA 1 00 for relay and contactor point location. 

SERVICE NOTES 

1. Capacitor Check with C£ Meter 

a. With power off, discharge the capacitor by shorting 
the terminals together. 

b. Open the circuit to one capacitor terminal. 

c. Set the meter range to R x 10. 

d. Touch the meter leads to the two capacitor terminals 
and observe that the needle nearly goes to zero, 
then returns toward infinity. 

e. Reverse the leads and repeat the check. Because of 
the charge built up by the first check, the needle 
should deflect beyond zero, then go back toward 
infinity. For large capacitors, set range to R x 1 to 
speed up the process. 

2. Load Resistance Check with C£ Meter 

Note: Meter slowly rises to value. 

Supply Scale Gnd lead Test Point Condition 

-12V ~xl Common Load side ~P535 Tripped 
l+nI of CP535 

~P535 Reset 

+12V Rxl Pos Load side f>P534 Tripped 
1+ 01 of CP534 

~P534 Reset 

3. Rectifier Check with C£ Meter 

B. Disconnect the leads to CR533 assembly. 

Resistance 

> 60 ohm 

> 20 ohm 

> 30 ohm 

> 20 ohm 

b. With the meter set to R xl, connect the common 
lead to one ac terminal and the other lead alternately 
to the + and - terminal, measure the resistance 
which should be from 5 to 15 ohms. 

c. Set the meter to R x 1 and measure the resistance 
between the two ac terminals. The resistance 
should be near infinity. 

4. An open 12 Vdc return line to the T531 12 V secondary 
center tap causes rile -12 Vdc to drop below and the 
+ 12 Vdc to rise above specifications. 

5. The power amp -12 volts is controlled by a transistor 
switch on the +6 volt regulator board. A drop in the 
+24 Vdc sequence supply immediately cuts off the 
-12 volts to the Dower amps. 
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YAOJO r---------- (YB030) ---------, 

r---CR5331 

T531 I AC + I 
~-------~---~--O 

441305 
29 Oct 76 

13 I I 
I I 
I I 

14 

15 I AC - I L _____ ...J 

DC COMPARTMENT, Rear Half 

o 
;1; 
u 

Drive Section 

R535 Voltage Adj. (Top) 
R536 Overvoltage (Bottom) 

C1> 
E 
0,

:I:C1> 
III 

0-
<.!:let 

T531 

N 
M 
LO 
0.. 

18 

3 

« 1 a. 
E 12 « 0 
'- M C1> 
~ LO 

0.. 
0 

0.. 

co 

0 D .... 
'" :l 
01 
C1> 

E a: 
> 
<£) 

+ ... 
A Drive 
Off 
(B- On) 

~C~~.4)551 r 552 
'--...,...-rL...-.-+-1 552 

<£) 554 
M ~ ~ ;;; ~ [rl 555 {561 
LO LO LO LO LO 0.. 562 
o..o..o..o..o..u 563 UUUUU II 

564 
L-T~B~5~3~1 ____ P5~3_4_~~_~_-_J ___ 16 565 

Rear ,.-0-0-' 3-6-F"'" 

o 

2 3 .. 
Both 
Drives 
On 

,---- -- - - - ---, 
+6 V Regulator 

-12 VOLT AND + 12 VOLT DIAGRAM PWR141 

~-----------~ P53~3 YA040 I 
(YB040) I 

YA060 
~---(YB060)-----"" 

0 
4 

...------""\. P53~6 I 
I 

On 
logic 

......gate 

0 
5 

0 
6 

K 0 

L 

M 

7 

, 
I -12 V _or-,....., 

I------~ 

P530-7 

-12 V Cln---4 }-"'----i-----, ~~-+I~(~---------. I 
I P53~8 P531-3 I L ___________ ---I 

TB531 TB101 
R554 

r-___ +l_2_V_(A_)+-(J-+-_-+~Hr__"' A 1 Cl Cl1 
KA100 

R564 
+12V 

10 0 11+12V(B) 
'-=--~-:"":"---------iH)--t---+-o-r-; A 1Tl El1 

R553 
-12 V (A) 

10 

R563 

° 11 11 -12 V (B) 

8 

4 

KV100 
-12 V 

A1Cl B11 
KA100 

-On Logic 
Gate 

... ... ... ... '-------------tH:r-t---t--{}--t--i AH1 D11 
KV100 

B Drive A Drive Both B Drive YA044 YA090 
(YB090) 

Off Off Drives .Off 
(A-On) (B- On) On (A- On) (YB044) 

Rear DC Power Compartment 

A Drive 
Off 

(B-On) 

Both Drives 
On 

~ B ~~ive 
~ (A-On) --Drive 

DC Pwr 
S531 

--

The Drive DC Power switch has 15 wafers (A through Q) 
with 12 or fewer terminals per wafer. The three detent 
positions for contact wipers are: 
1. A Drive Off - terminals 1 and 7. 
2. Both Drives On - terminals 3 and 9. 
3. B Drive Off - terminals 5 and 11. 

----
00128 

-
Caution: When restoring power, do not 
turn the Drive DC Power switch past the 
Both Drives On position. If the other 
drive in the module is online, verify that 
it is still Ready after power is restored. 

-12 VOLT AND +12 VOLT DIAGRAM 

Power 
Amp 
A 

Go Home 
Pulser 

Power 
Amp 
B 

PWR141 



-24 VOLT FAILURE ANALYSIS 

IDANGER I LETHAL VOLTAGES are present in the power servicing 
~ area. SAFETY cannot be overemphasized. Consider 
~ ALL CIRCUITS LIVE until measured otherwise. 

CAPACITORS are potentially explosive devices. 
WEAR SAFETY GLASSES. After replacing any capacitor. 
reinstall all SAFETY COVERS before powering on machine. 

/ 

W1 (the DC Common 
Groundl is located on the 
logic gate. W1 is grounded 

/ by a lead from the steel 
frame to W1-12. 

#25 

Drive Te8t Point Renge AC Ripple 

Any voltage measuring less 
than 70% of its rated 
potential is considered 
missin 

- A A1C2D03 -24.0 to -28.8 V < 0.08 V pIp 

Both Missing 

causes are: 
1. Defective CP533. 
2. Drive DC Power 

switch or the return 
circuit. 

#2 

#124 

Measure voltage from 
TB101-7 (-24 V Drive AI 
and TB101-3 (-24 V Drive 
BI to W1 (Ground). 

#13 

One 
#4 Missing 

Use PWR 251 to isolate 
the problem. Possible 
causes are: 

1 . Drive DC Power 
switch fails to make 
contact. 

2. TB531 or associated 
distribution wiring. 

#5 

Use PWR 251 and 
YA030(YB030) to isolate 
the problem. Possible 
causes are: 

1 . CR532 or its connec
tors open. See Ser
vice Note 3. 

2. Poor connections to 
C532 or its associated 
wiring. See Service 
Note 1. 

3. T531 secondary 
#6 windin 0 n. 
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~\ 0 V' • 

After problem is corrected. 
exit to PWR 290. Fix Verifi
cation and Checkout 
Procedure. 

#23 

PWR290 

Missing 

Both OK 

Voltage distribution prob
lem. Use the diagram on 
PWR 251 to isolate the 
problem. 

#11 

Isolate this voltage distri-. 
bution problem using 
YA090(YB090). 

#7 

B A1T2D03 

No 

#17 Yes 

~oltage too low:-_ -=- J 
#15 

Use PWR 251 to isolate 
the problem. Possible 
causes are: 

1. C532 open. See 
Service Note 1 . 

Use PWR 251 to isolate 
the problem. Possible 
causes are: 

2. CR532 or its connec
tions open. See Serv
ice Note 3. 

,. Low line voltage or #18 

wrong T531 primary 
taps. See PWR 290. 
Entry C. Before 
ch!:Jnging taps. check 
-12 V to determine if 
it is low at TB101-8; 
-12 to -14.4 V. 

2. High resistance con
nection at terminal 
block or connector. 
Check voltage across 
C532. 

#16 

". .. ~ r-~ 

i~ V 
~ (~ rf~ , ' 
\..j ,y 

Yes 

Use PWR 251 and 
YA030(YB0301 to isolate 
the problem. Possible 
causes are: 

1 . AC line voltage. 
2. T531 primary taps. 

See PWR 290. Entry 
C. 

#14 

('~ r""", E", 
0 '-J/ ,y ...... 

No 

(~-, 

\. / 

CP533 tripped. 

PWR 101 
PWR 116 
PWR 401 
PWR 415 
PWR 416 

Use PWR 251 to isolate 
the problem. Possible 
cause is: 

Short or overload on -24 
Vdc supply. See Service 
Note 2. 

#22 

After problem is corrected, 
exit to PWR 290, Fix Verifi
cation and Checkout 
Procedure. 

#12 

PWR290 

,0 ~ ,..,-", 
'I(Y ~J! ~y 

,tf"""" 
~j 

-24 VOLT FAILURE ANALYSIS PWR250 

SERVICE NOTES 

1. Capacitor Check with CE Meter 

a. With power off, discharge the capacitor by shorting 
the terminals together. 

b. Open the circuit to one capacitor terminal. 

c. Set the meter range to R x 10. 

d. Touch the meter leads to the two capacitor terminals 
and observe that the needle nearly goes to zero, 
then returns toward infinity. 

e. Reverse the leads and repeat the check. Because of 
the charge built up by the first check, the needle 
should deflect beyond zero, then go back toward 
infinity. For large capacitors, set range to R x 1 to 
speed up the process. 

2. Load Resistance Check with CE Meter 

Supply Scale Gnd Lead Test Point Condition Resistance 

With Drive DC Power switch set to both on 

-24V Rx10 Common CP533 ~P533 Tripped >750 ohm 
(+ 01 Load 

Term. ~P533 Reset > 75 ohm 

With Drive DC Power switch set to one off. 

-24V Rx10 Common CP533 CP533 Tripped > 1500 ohm 
(+ 0) Load 

Term. rp533 Reset > 75 ohm 

3. Rectifier Check with CE Meter 

0 

a. Disconnect the leads to CR532 assembly. 

b. With the meter set to R xl, measure the forward 
resistance which should be from 5 to 15 ohms. 

c. Set the meter to R x 1000 and reverse the meter 
leads. The resistance should be near infinity. 

-24 VOLT FAILURE ANALYSIS PWR250 
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-14 VOLT SUPPLY DIAGRAM 

I DANGER ~ 
LETHAL VOLTAGES are present in the power servicing I I area. SAFETY cannot be overemphasized. Consider I 

~ ALL CIRCUITS LIVE until measured otherwise. §ii! 

~ CAPACITORS are potentially explosive devices. ~ 
~ ~ ~ WEAR SAFETY GLASSES. After replacing any capacitor, ~ 

reinstall all SAFETY COVERS before powering·up machine. I 

DC COMPARTMENT, Rear Half 

3350 

R535 
R536 

Drive Section 

Voltage Adj. (Top) 
Overvoltage (Bottom) 

:552 f=1=r:¥=~h,..4J 551 
L--........ ~ ........ -+-I 552 

- ('II M C') an ~ 554 
fri fri fri an fri ~ 555 { 561 
~~~~~u ;~ 

, , 564 
~T~B~~~1 __ ~P~5~~~'_~ __ ~_-_J __ ~16 565 

Rear 

© Copyright IBM Corporationt976 
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The Drive DC Power switch has 15 wafers (A through Q) 
with 12 or fewer terminals per wafer. The three detent 
positions for contact wipers are: 
1. A Drive Off - terminals 1 and 7. 

( ( ( ( 

Rear DC Power Compartment 

Both Drives 
On 

( ( ( ( ( ( 

-24VOLTSUPPLYDIAGRAM PWR 151 

Caution: When restoring power, do not 
turn the Drive DC Power switch past the 

2. Both Drives On - terminals 3 and 9. 
3. B Drive Off - terminals 5 and 11. 

-24 Vdc Supply A Drive I B Drive i ----
_ - Both Drives On position. If the other 

drive in the module is online, verify that 
it is still Ready after power is restored. 

T531 

10 

11 

12 

CR532 

YA030 
(YB030) 

r----l 
I 2 I 

I 
I 
I 3 

I I L ____ ..J 

To +6 V Regulator 

8 9 10 11 

Off ! Off 
(B-O~/· (A-On) 

/' 

I 

I 
I 
I 

_...1 

Drive 
DC Pwr 
S531 

YA030 
(YB030) 

G Q----(:>--<:I:J o 0 0 0 
Drive A -24 V 4 -24 V 

OC7~~--~------~~~------------~~-C~~~ 

DC COMPARTMENT, Front Half 

Drive Section 
Top 

1 

7 

Drive B; 

~ 
ID 
I-

IOO135C I 

YA044 
(YB044) 

6 -24 V 

-24 V . ~-. 

W1 

8 

9 

YA090 
(YB090) 

A1Z03 

" . On LogiC Gate 

TB101/ 

7 ToB1C11 Drive A 
KA100 

3 To U1D11 Drive B 
KV100 

-24VOLTSUPPLYDIAGRAM PWR 151 
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-4 VOLT FAILURE ANALYSIS 

I DANGER 
LETHAL VOL TAGES are present in the power servicing ~ 
alea. SAF ETY cannot be overemphasized. Consider I 
ALL CIRCUITS LIVE until measured otherwise. ~ 
CAPACITORS are potentially explosive devices. ~ 
WEAR SAFETY GLASSES. After replacing any capacitor, 
reinstall all SAFETY COVERS before powering-up machine. 

Drive Test Point Range AC Ripple 

A A1C2B06 

B A1T2B06 

'1 No 

-3.85 to -4.5 V < 0.23 V pIp 

Yes 

Yes 

Use PWR 256 to isolate 
the problem. 
Possible causes are: 

1. C530 or C531 open. 
See Service Note 1. 

2. CR530 or CR531 
open. See Service 
Note 3. 

,5 

.,-...-

Out of Spec 

YA090(YB090) 

,3 
YA030(YB030) 

Use PWR 256 to isoiate 
the problem. 
Possible causes are: 
1. Low line voltage or 

wrong T531 primary 
taps. See PWR 290, 
Entry C. Before 
changing taps, check 
-12 V and determine 
if it is low at A1T2D06 
(-12 to -14.4). 

2. High resistance in volt· 
age distribution wiring 
and circuits. Be sure all 
connections are clean 
and tight. See Service 
Note 4. 

3. CR530 or CR531-
See Service Note 1. 

,4 

3350 

Use PWR 256 to isolate 
the problem. 
Possible causes are: 

1. AC line voltage. 
2. 1531 primary taps. 

See PWR 290, 
Ent C; 

© Copyright IBM Corporation 1976. 1980 

PWR290 

-4 Vdc missing 
or out of spec. 

'7~------~------' 
1. 

2. 

18 

Measure voltage from 
test points to ground 
(W1) with digital volt
meter . 
Check the ripple with 
an oscilloscope and a 

rounded x1 probe. 

, 
/ , , 

W1 (the DC Common 
Ground) is located on the 
logic gate. W1 is grounded 
by a lead from the steel 
frame to W1-12. 

,26 

Any voltage measuring less 
than 70 % of its rated 

, potential is considered , .. 
/ mISSIn. , 

/ 
/ ,25 

, Either Missing 

Voltage distribution prob
lem. Use the diagram on 
PWR 266 to isolate the 

Y A090(YB090) 

Measure voltage from both 
TB102-5 (Drive A) and 
TB102-4 (Drive B) to 

roblem 

,10 

W1-11 (Gnd). 

'12 

,13 
One 
Missing 

Use PWR 256 to isolate 
the problem. Possible 
cause is: 
Open circuit in -4 Vdc 
distribution. 

,11 PWR 256 

Use YA044(YB044) 
YA090(YB090) to isolate 
the problem. 
Possible causes are: 

1. Drive DC Power 
switch. 

2. TB531 connections or 
essociated wiring. 
(TB531-13 is -4 V 
ground return.) 

'1.4 

After problem is corrected, 
exit to PWR 290, Fix Verifi
ca'tion and Checkout 
Procedure. 

,18 

PWR290 

Both 
Missing 

~) 0 0 o o o 0," 
C () 0:· 0 

.' -

~, 0 () /-\ 
~j ( 11 "'--. "-- 0: .... 1:: 

: ' 

Yes 

PWR 101 
PWR 401 

Reset CP536 and then 
CP311 if this is a B2 Mo
dule. Attempt to power 
on. 

Use YA030(YB030) and 
YA04O(YB040) to deter
mine why -4 Vdc is miss
ing at TB102. 123 
Possible causes are: Use PWR 256 to isolate 

the problem. 1. Defective CP536. 
Possible cause is: 2. Common output or 

return wirin . 1 . Short or overload on 
output of -4 Vdc 
supply. See Service 
Note 2. 

,18 

() () 

Attempt to operate each 
drive separately (Drive DC 
Power switch) to isolate 
the fault. 

PWR256 

Use YA030(YB030) and 
YA040(YB040) to isolate 
missing voltage problem. 
Possible causes are: 

1. CR530. CR531 , or their 
connection. See 
Service Note 3. 

2. Poor connections to 
C530 or C531. See 
Service Note 1. 

3. No 1531 primary 
voltage. 

4. T531 input taps. See 
PWR 290. Ent C. 

#20 

0 n ~ :,j; ~lY 0 0 
\V f) I"" : 

-4 VOLT FAILURE ANALYSIS PWR2SS 

SERVICE NOTES 

1. Capacitor Check with CE Meter 

a. With power off, discharge the capacitor by shorting 
the terminals together. 

b. Open the circuit to one capacitor terminal. 

c. Set the meter range to R x 10. 

d. Touch the meter leads to the two capacitor terminals 
and observe that the needle nearly goes to zero, then 
returns toward infinity. 

e. Reverse the leads and repeat the check. Because of 
the charge built up by the first check, the needle 
should deflect beyond zero, then go back toward 
infinity. For large capacitors, set range to R x 1 to 
speed up the process. 

2. Load Resistance Check with CE Meter 

Supply Scale Gnd lead Test Point Condition Resistance 

-4V Rx1 Common CP536 CP53B Tripped >15 ohm 
1+ fll Load side 

CP53B Reset >10 ohm 

3. Rectifier Check with CE Meter 

a. Remove heat-sink assembly from top of C530 and 
C531. The rectifier leads are soldered on. Use the 
heat-sink as the diode terminal. 

b. With the meter set to R x 1, measure the forward 
resistance which should be from 5 to 15 ohms. 

c. Set the meter to R x 1000 and reverse the meter 
leads. The resistance should be near infinity. 

4. The voltage across C530 and C531 should normally 
measure about 0.3 to 0.6 volts higher than the voltage 
measured at TB102-5/6 or TB102-3/4. Other typical 
voltages measurements are: (Refer to PWR 256) 

• to CD 0.06 volts (Drives A & B) 
.. to. 0.07 volts (Drives A & B) 

• to CD 0.15 volts (Drive A) 
• to. 0.15 volts (Drive B) 
CD to 0 0.11 volts (Drive A) 

• to CD 0.11 volts (Drive B) 
o to A 1C2B06 0.02 volts (Drive A) 
CD to A 1T2B06 0.02 volts (Drive B) 
o to. 0.06 volts (Drives A & B) 
• to Ct 0.12 volts (Drives A & B) 
Ct to A 1C2DOB 0.02 volts (Drive A) 
Ct to A 1T2DOB 0.02 volts (Drive B) 

" voltage drops exceed these typical examples and 
voltage as measured at card is still below specification, 
recheck connections and/or replace parts as required. 

-4 VOLT FAILURE ANALYSIS PWR2SS 
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-4 VOLT SUPPLY DIAGRAM -4 VOLT SUPPLY DIAGRAM PWR256 

-4 V de Supply 
~ DANGER YA030 
~ LETHAL VOLTAGES are present in the 
~ power servicing area. SAFETY cannot be 

~------_________________________ (YB030) ______________________ ~ 

~ overemphasized. Consider ALL CIRCUITS 
~ LIVE until measured otherwise. 
~ CAPACITORS are potentially explosive 
~ devices. WEAR SAFETY GLASSES. 
~ After replacing any capacitor, reinstall all 
~ SAFETY COVERS before powering-up 
~ machine. 

~~~~~~~ 

DC COMPARTMENT, Rear Half 

R535 
R536 

Drive Section 

Voltage Adj. (Top) 
Overvoltage (Bottom) 

3 

1 In « 
Q. 

N E N 

~ « fri 
Q.. Q.. ... 

CP 
~ 

18 0 
Q.. 

T531 
rCR530' 
I I 

7 I I 

8 CR531 

9 I 
I 
L. 

1 TB422 + TB431 6 

o 
~ 

T531 
U 

rl[~~AJ551 552 
--""""""""r--r-+-t 552 

.... NM~It)~ 554 
fri fri fri fri fri :r 555 { 561 
~~~~~u ~~ 

I I 564 
...... T~B~5;.;;3_1 __ P....;;534;.;;..;._·--+ __ ~_-_J __ 16 565 

Rear 

3350 
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50n 

R530 

Note: The voltage across C530 or C531 should 
normally measure about 0.3 to 0.6 volts higher 
than the voltage measured at the gate. 

DC COMPARTMENT, Front Half 

Wl 

YA030 
(YB030) 

A TB531 
-4 V Return~ 13 

~-+----------------------------------------------~~ 

11 

(-0.03 V to -0.10 V) 

To+6V 
Reg. 

2 3 

R562 

4 

YA044 
(YB044) 

o 

" 

R552 

TB531-1~ Drive B 

YA090 
(YB090) 

~ TB102 3 

'-______________ -+ __ {)4 

rT~B~5~3~1-~1~2~~·~>-______ D_r_iv_e_A ________ ~-{)5 

11 

'--------------~~-O6 

ti~ 
YA090 
(YB090) 

" The Drive DC Power switch has 15 wafers (A through Q) 
'\. with 12 or fewer terminals per wafer. The three detent 

On Logic Gate 

Drive Section 
" positions for contact wipers are: 

, 1. A Drive Off - terminals 1 and 7. Top 

1 

7 

~ 
In 
I-

" 2. Both Drives On - terminals 3 and 9. 
" 3. B Drive Off - terminals 5 and 11. 

" " Rear DC Power Compartment 

'\. Both Drives 

" On __ --

A Drive "f B Drive 
Off ! Off 

(B - On) . (A- On) 

Drive 
DC Pwr 
5531 

Caution: When restoring power, 
do not turn the Drive DC Power 
switch past the Both Drives On 

- position. If the other drive in 
the module is online, verify that 
it is still Ready after power is 
restored. 

-4 VOLT SUPPLY DIAGRAM PWR 256 
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,+6 VOLT FAILURE ANALYSIS 

LETHAL VOLTAGES are present in the power servicing 
area. SAFETY cannot be overemphasized. Consider 
ALL CIRCUITS LIVE until measured otherwise. 
CAPACITORS are potentially explosive devices. 
I DANGER 

WEAR SAFETY GLASSES. After replacing any capacitor. 
reinstall all SAFETY COVERS before powering-up machine. 

Drive Test Point 

A A1F2B11 

B A1Q2B11 

Range ACRippla 

+5.76 to +6.24 V <O.08Vp/p 

Y A090(YB090) 

Measure voltage from 
TB101-10 Drive A and 
TB101-6 Drive B to W1-6 
(Ground). 

#2 

I 

~ 

Missing 

Use PWR 261 to isolate 
the problem. Possible 
causes are: 

1. P530-9 

One 
Missing 

Use PWR 261 to locate 
missing +6 V at the logic 
gate. Possible cause is: 

2. Common distribution 
through the Drive DC 
Power switch or the 
+6 Vdc return. 

1 . Open circuit in + 6 

#25 

#26 

Use PWR 261 to isolate 
the problem. Possible 
causes are: 

1. Drive DC Power 
switch. 

#5 

2. TB531 or TB101 
connections or asso
ciated wirin . 

,u 

Yes 

After problem is corrected. 
exit to PWR 290 for Fix 
Verification and Checkout 
Procedure. 

PWR 117 (without C2) #11 
PWR 417 (with C2) 

PWR290 

3350 

© Copyright IBM Corporation 1976 

Vdc distribution. 

PWR290 

Measure voltage from 
A1F2B11 and 
A102B11 to ground 
(W1) with a digital 
voltmeter. 

/ 
/ 

W1 (the DC Common 
Ground) is located on the 
logic gate. W1 is grounded 
by a lead from the steel 
frame to W1-12. 

#27 

2. Check the ripple with Any voltage measuring less 
than 70% of its rated 
potential is considered 
missing. 

an oscilloscope and a 
L-_Er:.::o:.::u::.:n=.ded::;:...::.x1.:..c::.;ro;.:b:.::e::... ---1/ 

#7 
#28 

Out of Spec 

#s 

Voltage distribution prob
lem. Use the diagram on 
PWR 261 to isolate the 

roblem. 

Use PWR 281 to Isolate 
the problem. 
Possible causes are: 

1. C538. See Service 
Note 1. 

2. Open CR536 or an 
associated connector. 
See Service Note 3. 

3. Defective Regulator 
Board. 

#10 

Use PWR 261 to isolate 
the voltage adjustment 

No 

For 11.5 Vdc across C538 
terminals. 

#13 

PWR 261 

Adjust voltage to spec: 

1 . Measure the voltage 
between A1F2B11 
and ground with a 
digital voltmeter. 

2. Adjust the voltage 
potentiometer on the 
DC Regulator Board 
for +6 V. Turn the 
adjustment screw 
clockwise to increase 
volta e. 

#15 

problem. Possible causes #18 Yes 
are: 

1 . Defective + 6 V 
Regulator Board. 

2. High resistance con
nection in +6 Vdc 
distribution. 

#17 

+11.5 Vdc missing. 

#19 

No 

Use PWR 261 and 
YA030(YB030) and 
YA040(YB040) to isolate 
the problem. 
Possible causes are: 

1. CP532. 
2. CR536 assembly. See 

Service Note 3. 
3. TB531-2 connection. 
4. Line voltage distrib

ution to T532. 
5. T532 input taps. See 

PWR 290, Entry C. 

#20 

'0-' "- o o 00 o () o o Q C~· y" 
" 

f)", 
'"' 

() 
\:J 

Reset CP532 and then 
CP311 if this is a B2 
Module. Attempt to power 

Use PWR 261 to isolate 
the problem. 
Possible causes are: 

1. Short at input to 
regulator. See Service 
Note 2. 

2. Short or overload at 
output of regulator or 
voltage distribution. 
See Servica Note 2. 

3. Voltage too high. try 
decreasing voltage. 
Turn adjustment 
screw on + 6 V Regu
lator Board. Turn 
counterclockwise to 
decrease voltage. 

4. DC Regulator Board 
defective. 

5. K612 or its associated 
ick circuit wirin . 

#24 

After problem is corrected, 
exit to PWR 290. Fix Verifi
cation and Checkout 
Procedure. 

#18 

PWR290 

() o o 

+6 VOLT FAILURE ANALYSIS PWR160 

SERVICE NOTES 

1. Capacitor Check with CE Meter 

a. With power off, discharge the capacitor by shorting 
the terminals together. 

b. Open the circuit to one capacitor terminal. 

c. Set the meter range to R x 10. 

d. Touch the meter leads to the two capacitor terminals 
and observe that the needle nearly goes to zero, 
then returns toward infinity. 

e. Reverse the leads and repeat the check. Because of 
the charge built up by the first check, the needle 
should deflect beyond zero, then go back toward 
infinity. For large capacitors, set range to R x 1 to 
speed up the process. 

2. Load Resistance Check with CE Meter 

Supply Scale Gnd Lead Test Point Condition Resistance 

+6V Rxl0 Common CP532 rp532 Tripped >400 ohm 
(+ OJ Load side ~P532 Reset > 30 ohm 

(- 01 

With Drive DC Power switch set to both on. 

Wl TP7 tP532 Reset > 150hm 
Seq Bd 

B 

With Drive DC Power switch to one off. 

Wl TP7 CP532 Reset > 20 ohm 
Seq Bd 

B 

3. Rectifier Check with CE Meter 

a. Disconnect the leads to CR536 assembly. 

b. With the meter set to R x 1, measure the forward 
resistance which should be from 5 to 15 ohms. 

c. Set the meter to R x 1000 and reverse the meter 
leads. The resistance should be near infinity. 

+6 VOLT FAILURE ANALYSIS PWRl60 
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+6 VOLT REGULATOR DIAGRAM 

1IIImlllllllllllll;IIII~"IIi~~ II DANGER 
~ LETHAL VOLTAGES are present in the power servicing I area. SAFETY cannot be overemphasized. Consider 

ALL CIRCUITS LIVE until measured otherwise. 
CAPACITORS are potentially explosive devices. 
WEAR SAFETY GLASSES. After replacing any capacitor. I ,,',,"" ., 'AmY cov,", .. ,,,. _'"'' _"M. 

See ZA100 for relay and contactor point location. 

DC COMPARTMENT, Rear Half 

Drive Section 
R535 Voltage Adj. (Top) 
R536 Overvoltage (Bottom) 

T532 

13 

(' (~ 

CR536 r-- -, 
lAC + I 
I I 
I I 
I I 

1 TB422 + TB431 6 

o 
~ 
U 

551 

r.~~-A~552 552 
CD 

.... NM:!LnM 

rnrnrninrn Ln 
£I..£I..£I..£I..£I..f:; 
uuuuu 

"",,",T ... B_5..;.3~1 _...;..P..;.534;;..;... ..... __ ~_-_.I_J16 

Rear 

3350 
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554 

555 {561 562 
563 
564 
565 
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+6 VOLT REGULATOR DIAGRAM PWR261 

Caution: When restoring power, do not 
turn the Drive DC Power switch past the 
Both Drives On position. If the other 
drive in the module is online, verify that 
it is still Ready after power is restored. 

Rear DC Power Compartment 

YA030 ---------------------, 
(YB030) 
(YC030) 

~-------------- YA040 
(YB040) 
(YC040) 

CP532 
+6 V Bulk Drives 

P530 
12 

C538 
36J.1f 

~C~P~53~6~ __ -~4~V __ ~<:~4-+ __ ~ 

Jr...;..C~P~5~34~ __ +~12~V~ __ ~<:~3~+-~ 

/".5 ~ CP531 +24 V Loc.1 < 2 

- TB531·2 +6 V Return 11 

f TB431·6 +24 V Sense BS(l~l_-t-___ -{ 

SEQUENCE PANEL 

Board B 

@ 

@TPI 

TP2 

~ @ 

22 

TP18 
@ 

P634 

K611 

Power Seq. Delay 

TPTP 
1413 

TP16 @ @@@TPll~ 

TP17 @ @ @ '\QJ 
TP15 TP12 

r--_----,Tl~ 
K632 T2~ 

Start Drives 

+6 V Regulator 

All inputs are 
required to 
provide an 
output. 

9 

o..CR633 ® ~---------IT3 

9~~CR~~~--~----~~-

p 

@8-Air 
TP6 TP8 TP10 
@ @ @ @ TP7 TP9 

@ @ 

0 P632 0 
14 6 

P530·10 1 P5~7 M 

P632·5 

G> 

YA044 
(YB044) 
(YC044) 

YA090 
(YB090) 

The Drive DC Power switch has 15 wafers (A through Q) 
with 12 or fewer terminals per wafer. The three detent 
positions for contact wipers are: 

1. A Drive Off - terminals 1 and 7. 
2. Both Drives On - terminals 3 and 9. 
3. B Drive Off - terminals 5 and 11. 

TB531 TB101 

To +6 V Drive A 
A1E1Dll 
KA100 

3 6 +6 V 
To 
Al R1Cl1 
KV100 

A1Z4 

~------------------------+----

YA090 
(YB090) 

DC COMPARTMENT, Front Half 

Top 
Drive Section 

1 

7 

~ 
CD 
I-

Frame 
Ground 

+6 VOLT REGULATOR DIAGRAM PWR 261 



+14 VOLT (Local) FAILURE ANALYSIS 

-~, 
~I DANGER ~ ~ LETHAL VOLTAGES are present in the power servicing ~ 
~ area. SAFETY cannot be overemphasized. Consider 
~ ALL CIRCUITS LIVE until measured otherwise. 
~ CAPACITORS are potentially explosive devices. 
~ W~AR SAFETY GLASSES. After replacing any capacitor, 
~ reinstall all SAFETY COVERS before powering-up machine. 

CP531 tripped. 

#7 

PWR 101 
PWR 116 
PWR 401 
PWR 415 
PWR 416 

Reset CP531 and then 
CP311 if this is a B2 Mo
dule. Attempt to power 
on. 

#8 

Yes No 
~--------------c 

3350 
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800 () 
'- 0 

B Drive Off (A-On) 

Using PWR 271, isolate a 
short or overload in the 
circuit to Drive A. Discon
nect P633 to isolate the 
switches except for the Air 
switch. With power re
moved from module and 
CB230 tripped, locate 
failure with volt-ohm 
meter. 

#1 

Reconnect P633 and other 
connectors. Reset CB230 
and CP631. 

#2 

Set Drive DC Power switch 
first to A Drive Off and 
then to B Drive Off. Reset 
CP531, as required, and 
attempt to power on after 
each switch settin 

#3 

Possible short or overload 
on common output of +24 
V Local supply. See Serv
ice Note 2, PWR 272. Use 
PWR 271 to isolate prob
lem. Possible causes are: 

1 . Drive DC Power 
switch. 

2. CE Mode switch. 
3. Common distribution. 

0 0 ~. 0 0 0 0 f"'t 
~y 0 

#9 

A Drive Off (B-On) 

Using PWR 271, isolate a 
short or overload in the 
circuit to Drive B. Discon
nect P63S to isolate the 
switches except for the Air 
awitch. With power re
moved from module and 
CB230 tripped, locate 
failure with volt-ohm 
meter. 

#10 

Reconnect P63S and other 
connectors. Reset CB230 
and CP531. 

#11 

After problem is corrected, 
exit to PWR 290, Fix Verifi
cation and Checkout 
Procedure. 

#12 

PWR 290 

0 .~\ ~." n : '\ 

'",-y '-~ '-....Y 
n 
~y 

PWR272 

B 

O'~\ ., G·, 
:, ;'/ 

j 
O"j "J! 

+24 VOLT (Local) FAILURE ANALYSIS 

DC COMPARTMENT, Rear Half 

Drive Section 
Voltage Adj. (Top) 
Overvoltage (Bottom) 

3 

PWR170 

1 TB422 + TB431 6 

551 
552 

.... ~+<552 

I I 

1 ~T..;;B..;;5.;;.3~1 _..;..P.;;.534;:..:..--. __ .. ...;-...;J;.....J16 

Rear 

DC COMPARTMENT, Front Half 

Top 

554 

555{561 562 
563 
564 
565 

Drive Section 

+24 VOLT (Local) FAILURE ANALYSIS 
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rf) 
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+14 VOLT (LoaII) SUPPLY DIAGRAM 

~~~_~mmm;mmI;;[mm~;;m:~~I~' Caution: When restoring power, I DANGER ~ 
Rear DC Power Compartment 

, LETHAL VOLTAGES are present in the power servicing I do not turn the Drive DC Power Both Drives 
area. SAFETY cannot be overemphasized. Consider ~ switch past the Both Drives On On 
ALL CIRCUITS LIVE until measured otherwise. ~ position. If the other drive in the 
CAPACITORS are potentially explosive devices. ~ I"Iodule is online, verify that it is "'"' ~ 
WEAR SAFETY GLASSES. After replacing any capacitor, ~ A Drive ...... , 

still Ready after power is restored. Off I reinstall all SAFETY COVERS before powering on machine. --.;.,;....;.~.::..:..;;.:;.:".::;,=..::.:.=.:....::...;=:.::.;.;;.;:;.:..'J ' 
(B-On) . 

See ZA100 for relay and contactor point location. 
Y A030 (YB030) ,------------ +24 V Local 

to +6 V Regulator 
Y A040 (YB040) 

Drive 
DC Pwr 
S531 

B Drive 
Off 

(A-On) 

( (' 

Drive Motor(A) 
S750 JtIJStart 
YA071 ~ N/O 
(YB071) ON/C 

Stop I 
L--__ --< 

( 

Air Switch P634-19 
P~>~&O~N~/O~ ______ ~~ 

~N/C +24 V Rezero PB On A AirOK 
CR672 

+24VOLT(Local)SUPPLYDIAGRAM PWR 171 

Drive Motor 
P635-10 Run (A) 

YA071 
(YB071) 

Panel Al P635-3 

(Note) HDA 
Sequence 

Drive A 
Complete 
(AI 

P635-5 P635-2 

) 
I 
I 
I 
I 

I 00128 
~( 

56 ~_3_-3 __ ~~<~2_4_V __ R_e_ze_ro __ P_B_0_f_fA ____ ~~~ 

Attention (A) P633-1 P635-4 

P635-7 
) 

(Note) Ready (A) 
(lD751) 

P635-1 YA072 

I : 
I I 
I I 
L __ 1~ L_-~-_--l ____ _ 

SEQUENCE PANEL Board B 

12 

22 

@ 
TP18 
o 

P634 

K61' 

Power Seq. Delay 

CR 

K612 
631~Power 
CR "7' Check 

632&Power 
TP3 0 g:"p +6 V Sense Drive 

"A" 

~ CR.670~O Start 
CR671 00 Stop 

CR672 0 Air 

OTP4 
OTP5 

@ 

K652 

~DA Seq. Camp ~ 

"8" K662 

CR680&Start 
CR681~ IHDA Seq. Camp 8 CR. 00 StoP '--____ --J 

682 00 Air TP6 TP8 

@ 0TP7 0 
o 

P632 

33S0 

c eop,rtpt IBM Corpondoe 1976 

TPTP 
1413 

TP160 OOOTP11 

TP170 0 0 @ 
TP15 TP12 g;iiffi 

r--__ --..Tl~ 

TP9 
o 

K632 T~ 
Start Drives T~ 

K631 Tm 
Allow Start 

K633 

Dr. Seq. Camp 

K651 

Dr. Motor Run A 

K661 

Dr. Motor Run B 

TP10 
o 

I 441300 
31 Mar 76 

@ 

441301 
1 Jun 76 

N 

S755 
Y A072 (YB072) 

P635-6 ( (YB072) 

~ 
(Note) 3 

PU-:-'IJ"-'IJ"-'IJ"-V 

aD--n--< o YA044 (YB044) 
+24 V Local A P633-7 2 

+24 V The Drive DC Power switch has 15 wafers (A through Q) Read Only (A) 
Local Return with 12 or fewer terminals per wafer. The three detent S756 P633-4 +24 V CE Active A 
TB431-2 positions for contact wipers are: 3 

1, A Drive Off - terminals 1 and 7. 
Wl-4 2. Both Drives On - terminals 3 and 9. CE Mode OA On 

--
~ P634-21 3. B Drive Off - terminals 5 and 11. 2 

YA090 ~ )~Off (YB09O)·L---+--+-----------<·E----------P6434_9 YA072 
~ P634-1 P632-10 B 0 

K531-8 (YB072) 0 n 
YA060 Read Only (B) 5 1 

(YB060) 

Note: Near ground 
level to activate 
component. 

P534-11 

P632-9 

+24 V Local B S766 3 0 
+24 V Write Enable B 

Attention (B) 
S765 

3 

4 P638-6 

P636-4 

YA072 (YB072) 
Air Switch 

P634·16 Slll N/O 

P638-8 Og-« +24 V Rezero PB On B 

( +24 V Rezero PB Off B 

-------=l~~N/C 

P638-3 ~ P6: 
~-Ul----+---------~~ ,,~:/~L<8-7 

,ro-- Drive Motor (B) ~N/C 
S760 I 

._--u-K- 66- 1-3 4\ YA081 (YB081)I 0 P638-5 
~~V'_~) I 

P638-2 

- P636-2~ 

~AirOK 7. 

CR682 
P • ~ 

~Drive Motor 
Stop (B) P636-7 

CR681 > 
~Drive Motor 

Start (B) 

P638-9 P634-10 

< 

Panel Al 

Drive B 

r---"""" HDA 

P636-6 

+24 VOLT (Local) SUPPLY DIAGRAM PWR171 
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+24 VOLT (Local) FAILURE ANALYSIS 

~~~~~~~~~~~@,~~~ .~~~, 

~I DANGER I ~ LETHAL VOLTAGES are present in the power servicing I 
area. SAFETY cannot be overemphasized. Consider ~ 
ALL CIRCUITS LIVE until measured otherwise. ~ 
CAPACITORS are potentially explosive devrces. ~ 
WEAR SAFETY GLASSES. After replacinq any capacitor. I 
reinstall all SAFETY COVERS before fJowenng on machine. ~ 

~~~~~~~~~~~~~~~~,'~::~~i~ 

One drive only 

Mi .. ing voltage ia drive 
related. Use PWR 271 to 
isol.te the problem. Poni
blec.u .... re: 

1 . P534 or P832 
2. Drive DC Power 

switch or + 24 V dis
tribution to one drive. 

,1 

'I" 

3350 
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With the blower oper.ting, 
two LEOs should be on for 
e.ch drive. A low volt.ge 
results in dim indicators. 

Missing voltage is unrelated 
to the LED indicators. 
Use PWR 271 to locate the 
failing components. Set the 
drive Stop/Start switches 
to the Start position and 
use test points on Sequence 
Board B to isolate problem. 
For HDA sequencing prob
lems, see HDA 202, Entry A. 

,4 

I 441300 
31 Mar 76 

441301 
IJon 76 

(--

Yes 

DEV-1104 
PWR 290 

A 

+24 Vdc missing 
or out of spec. 

#5~------~------~ 

Observe Drive A and Drive 
B (LED) indicators 
(Sequence Board B). 

Yes 

PWR 117 
PWR 417 

~ 

8 
#8 

No or Questionable 

Any voltage measuring less 
than 70% of its rated 
potential is considered 
missing. 

#19 

PWR 270 

PWR271 

Measure voltage and ripple 
from CP531 load terminal 
to TB431-2. (See LOC 4 or 
LOC 14.) 

Missing 

Use PWR 271 and 
YA030(YB030) to isolate 
the problem. Possible 
causes are: 

1. P530 
2. CR535 or open con

nection. See Service 
Note 3. 

3. CP531 defective. 
4. Open connection to 

output filter or its 
distribution. See 
Service Note 1. 

5. r rimary input voltage 
to T532 missing. 

,9 

After problem is corrected, 
exit to PWR 290, Fix Verifi
cation and Checkout 
Procedure. 

#10 

PWR290 

,13 

Use PWR 271 to determine 
why +24 Vdc is missing. 
Possible causes are: 

1 . P530. P534, P632 or 
associated wiring. 

2. Drive DC Power 
switch common or 
input lead. 

#14 

THtPoint 

.. CP531 Lo.d - terminal 

Out of Spec 

,IS 

Use PWR 271 to isolate 
the problem. Possible 
causes are: 

1. C537 open. See 
Service Note 1. 

2. CR535 or its con
nectors open. See 
Service Note 3. 

#15 

( 

R.nge ACRipple 

+21.6 to +26.4 V <O.35Vp/p 

No 

~o~ t~ low. =- -'=--:J 
,17 TYA030(YB030) 

Use PWR 271 to isol.te 
the problem. Po .. ible 
causes are: 

t . Low line voltage or 
wrong T532 prim.ry 
taps used. Before 
ch.nging taps, check 
-36 Vto _ if it is 
low (rneMUf8 from 
TB431~toTB431-t 
for -38 V to -43.2 
V). 

2. High resistance con
nection .t termin.1 
block or connector. 
Check voltage acfOU 
C537. 

#18 

(-

+24 VOLT (Local) FAILURE ANALYSIS PWR272 

SERVICE NOTES 

1 . Capacitor Check with CE Meter 

a. With power off, discharge the capacitor by shorting 
the terminals together. 

b. Open the circuit to one capacitor terminal. 

c. Set the meter range to R x 10. 

d. Touch the meter leads to the two capacitor terminals 
and observe that the needle nearly goes to zero, 
then returns toward infinity. 

e. Reverse the leads and repeat the check. Because of 
the charge built up by the first check, the needle 
should deflect beyond zero, then go back toward 
infinity. For large capacitors, set range to R x 1 to 
speed up the process. 

2. Load Resistance Check with CE Meter. 
Drive DC Power switch in the Both Drives position. 

Supply Scale Gnd lead Test Point Condition Resistance 

+24V Rx1 Common load side ~P531 Tripped > 100 ohm 
1+01 of CP531 

~P531 Reset > 15 ohm 

3. Rectifier Check with CE Meter 

a. Disconnect the leads to CR535. 

b. With the meter set to R x I, measure the forward 
resistance of each diode which should be from 5 to 
15 ohms. 

c. Set the meter to R x 100 and reverse the meter 
leads. The resistance should be near infinity. 

+24 VOLT (Local) FAILURE ANALYSIS PWR272 
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-36 VOLT FAILURE ANALYSIS 

LETHAL VOLTAGES are present in the power servicing "I DANGER 
area. SAF ETY cannot be overemphaslzel!. .. Consider 

~ ALL CIRCUITS Lly~til measured oth'erwise. 
~ CAPACITORS are potentially explosIve devices. 
~ WEAR SAFETY GLASSES. After replacing any capacitor, 

reinstall all SAFETY COVERS before powering on machine. 

An overall description of the power on sequence is 
located on PWR 6 through PWR 8. 

1. Power off. 
2. Reset CP557 and/or 

CP568 - Drive B I CP568 
=C.:....:P5::.:5:..:7_--=.D:..:.rive:.:...::A:!..... __ ~r - - 3. . ,2 4. 

If not previously checked 
on ACC 600, measure the 
voltage at 
A1C2(A1T2)B10. Voltage 
should be between -19.6 
and -20.4 Volts. See 
Service Note 5. 

#23 

Yes 

Proceed as follows: 

1. Remove P532 or P542 
from power amp card 
of the failing drive. 

2. Reset CP557 or 
CP588. 

3. Attempt to start 
failin drive. 

,3 

Short or overload in -38 V 
distribution. Use PWR 
281 to isolate the problem. 
Possible causes are: 

1. P532 (P542) 
2. Drive DC Power 

switch. See Service 
Note 2. " 

3 Defective CP557 or 
CP568 

,1 
3350 
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No 

0 0 0 ~ v} 

,7 
Check 
On the power amp card, 
verify that the voltage at 
P532·13 (P542·13) is 
+12.0 to +14.4 Vdc. See 
Service Note 4, 

,8 

PWR240 

Use PWR 281 and 
YA08O(YB060) to isolate 
the drive problem.Possi
ble causes are: 

1. Defective Power amp 
card. 

2. P532(P542)or short 
to ground ~een 
power amp and voice 
coil motor. 

(~ ,0 n, 
V v...J '''''-..JI 

Yes 

rf"~, 

V 

#12 

,15 

Check 

For an open -38 Vdc 
supply or ground return. 
Use PWR 281 to isolate 
the roblem. 

,10 

Possible Causes: 

1 . Common connection 
in return circuit on 
CR534. See Service 
Note 3. 

2. Defective C535 or 
C538. See Service 
Note 1. 

3. Associated con
nections. 

4. Drive DC Power 
switch. 

#11 

~ r~, !,f"~ 
V ''----f V 

W1 (the DC Common 
Ground) is located on the 
logic gate. W1 is grounded I 
by a lead from the steel 
frame to W1-12. 

#25 

Teat Point Range 

TB431-4 -36.0 to -43.2 V 

Out of Spec 

Any voltage measuring less 
than 70% of its rated 
potential is considered 
missin 

#26 

r'"~ 
,~, 

Use PWR 281 to isolate 
the problem. Possible 
causes are: 

1. C535. C538 open. 
See Service Note 1. 

2. CR534 or its connec
tora open. See Serv
ice Note 3. 

,17 

After problem is corrected. 
exit to PWR 290. Fix Verifi
cation and Checkout 
Procedure, 

,18 

PWR290 

f'~ C (''1!1, 
'I', , 

';-:;-. ,,-J 
~-

Yes 

ACRipple 

<0.14 V pip 

#20 

Use PWR 31 to isolate the 
problem. Possible causes 
are: 

1 . Low line voltage. 
2. Improper T532 input 

taps selected. 
3. High resistance con

nection at terminal 
block or connector. 
Check voltage across 
C535. 

#21 

,.r'~ i<f'~ I'l\ 
V V J 

Voltage distribution prob
lem is isolated to one drive 
onl or round return. 

#27 

Use PWR 281 and 
YA060(YB060). 

Possible causes are: 

Drive A Drive B 
1. P532 P542 
2. CP557 CP568 
Both Driv. 
3. Drive DC Power 

switch or its associ at
edwirin . 

#28 

Yes 
. . ~....... . 

Use PWR 281 to isolate 
the problem. Possible 
causes are: 

1. AC line voltage. 
2. T532 input taps. See 

PWR 290. Ent C. 

#22 

1""\ ,0 C) 0 
~j V IV 

~ 

V 

-36 VOLT FAILURE ANALYSIS PWR280 

SERVICE NOTES 

1. Capacitor Check with CE Meter 

a. With power off, discharge the capacitor by shorting 
the terminals together. 

b. Open the circuit to one capacitor terminal. 

c. Set the meter range to R x 10. 

d. Touch the meter leads to the two capacitor terminals 
and observe that the needle nearly goes to zero, 
then returns toward infinity. 

e. Reverse the leads and repeat the check. Because of 
the charge built up by the first check, the needle 
should deflect beyond zero, then go back toward 
infinity. For large capacitors, set range to R x 1 to 
speed up the process. 

2. Load Resistance Check with CE Meter 

Supply Scali Gnd Lead Tilt Point Condition Resistanci 

-36V RxlO Common CP557/ ~P557 /CP568 > 750 0 
Rxl 1+ Q) CP568 ripped > 3D 0 . load Side ~P557 /CP568 

~eset 

3. Rectifier Check with CE Meter 

a. Disconnect the leads to the CR534 assembly. 

b. With the meter set to R x 1, measure the forward 
resistance which should be from 5 to 15 ohms. 

c. Set the meter to R x 1000 and reverse the meter 
leads. The resistance should be near infinity, 

4. + 12 Vdc missing at the power amplifier(s) causes an 
overload on the -36 Vdc supply which may cause 
CP557 and/or CP568 to trip. Measure voltages at 
P532-13 and P542-13 shown on PWR 281. 

5. If -20 V is missing at A1C2(A1T2)B10. an overload is 
placed on the -36 Vdc supply which may trip CP557 
and/or CP568. 

-36 VOLT FAILURE ANALYSIS PWR280 
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-36 VOLT SUPPLY DIAGRAM 

-, II DANGER I I LETHAL VOLTAGES are present in the power servicing I 
~ area. SAF ETY cannot be overemphasized. Consider ~ 
~ ALL CIRCUITS LIVE until measured otherwise. ~ I CAPACITORS are potentially explosive devices. I 
~ WEAR SAFETY GLASSES. After replacing any capacitor, ~ 

reinstall all SAFETY COVERS before powering-up machine. ~ 

DC COMPARTMENT, Rear Half 

o 
~ 
(J 

R535 
R536 

Drive Section 

Voltage Adj. (Top) 
Overvoltage (Bottom) 

3 

a:I « 1 0. 0. 
N E N E 12 
~ « M « It) 
c... ... c... ... 

Q> Q> 

~ ~ 
18 cf 18 cf 

T531 

... 
o ... 
~ 
:J en 
Q> 
a: 
> co 
+ 

1 TB422 + TB431 6 

rl[~~jj551 552 
L-....J.~,.........---+--I 552 

1L-T~B~5~3~1_~P~534~~ __ ~_-~J~-,16 

Rear 

3350 
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554 

555 {561 562 
563 
564 
565 

YA030 
~--------(YB030)-----------' 

T532 

9 

8 

7 

AC + TB431-1 

CR534 r- W1 
YA090 

I (YB090) 

I 
I 
I 

AC I -

L-----------.;v')~~--~ TB431-4 

DC COMPARTMENT, Front Half 

Top 

R561 R551 

000 
----.,.--,-----

B~~o-~J-~>--O 0 '~-~~J-~r--O 
t.....::_3~6~ ______ 2 __ 3 __ 4 __ 5 __ 6_~,1,8 9 10 

YA044 (YB0441 \ 
Drive Section Rear DC Power Co~partment 

"-
, On , 

1 

A rive "t Off ! 
(B-On) . 

B Orive 
Off 

(A-On) 

~ O · " five "'-
OCPwr " !Xl 

I- 5531 "'-

-36 VOLT SUPPLY DIAGRAM PWR 281 

....--______ YA060 

Go Home 
Pulser 

(YB060) 

~f; ~542 A ] 

~~ 
.~ 

Voice 
Coil 
Motor A 

Voice 
Coil 
Motor B 

The Drive DC Power switch has 15 wafers (A through 0) 
with 12 or fewer terminals per wafer. The three detent 
positions for contact wipers are: 

1. A Drive Off - terminals 1 and 7. 
2. Both Drives On - terminals 3 and 9. 
3. B Drive Off - terminals 5 and 11. 

7 " 
Caution: When restoring power, do not 
turn the Drive DC Power switch past the 
Both Drives On position. If the other 
drive in the module is online, verify that 
it is still Ready after power is restored. 

-36 VOLT SUPPLY DIAGRAM PWR 281 

( 



~) 
' . 

'-. 

FIX VERIFICATION AND VOLTAGE CHECKS 

PWR 

~ 

3350 

FIX VERIFICATION AND CHECKOUT 
PROCEDURE 

Complete the following checklist to ensure that the 
machine problem has been corrected. If a check 
cannot be completed, go to the referenced MIM 
page for aid in making a fix. 

Note 1: It is not always necessary to check each 
step. Use your judgement in skipping all 
unneeded steps. 

1. Set Power Mode switch to Local, then power 
off the string by placing the Power 
Off/Enable switch to Off. If the string does 
not power off, go to PWR 22, Entry C 
(controller) . 

2. Restore the string to normal operating 
conditions. (Remove all diagnostic jumpers 
and replace wiring, connectors, or parts that 
were removed.) 

3. Power-on the string, then set Power Mode 
switch to Remote. 

4. Verify that the Power Sequence Complete (LED) 
and String Power Sequence Complete (LED) 
indicators and the blowers in each module all 
turn on. If not, go to PWR 9, Entry D 
(controller). 

5. Turn on the A and B Drive Start switches on 
the problem module(s). Verify that both Ready 
lamps turn on. If not, go to START 100, 
Entry B. 

6. Check power supply voltages as shown in the 
Voltage Check Chart (this page). (See Note 
2.) 

7. Examine the DC Compartment air filter and 
clean or replace as necessary. 

8. Replace all.covers. 

9. Run a string check. (See START 110.) 

10. Go to START 500, Entry A. 

© Copyright IBM Corporation 1976 
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PWR 

C) 0 

VOLTAGE CHECKS 

Note 2: The following checks should be made 
with the drives stopped or Ready but with no 
Seek or Read/Write operations in progress. 

DC Voltage Checks 

With a digital voltmeter, measure each dc voltage in 
the order listed in the Voltage Check Chart. Only 
one voltage can be directly adjusted (+6 V) 
to the drives logic board (Al). If adjustments are 
necessary, the rear DC Compartment top cover 
must be removed. Be certain that only the voltage 
adjustment potentiometer on the regulator card is 
adjusted. (See PWR 261.) The overvoltage 
potentiometer is adjusted at the plant and should 
not be changed. Turn the voltage adjustment 
potentiometer clockwise to increase the voltage. 

All power supplies, except the one mentioned 
above, have no output voltage adjustment. The 
only adjustment possible is to change the 
transformer primary input taps. The T531 primary 
taps determine the ac input for the -12 V, + 12 V, 
-4.0 V, and -24 V supplies. The T532 primary 
taps determine the ac input for the -36 V, + 11.5 V 
and + 24 V Local supplies. If any of these supplies 
are not within specification, check the main 3-phase 
ac power and ensure that the machine is wired for 
the correct input voltage, as shown in the 
Transformer Primary Input Tap Wiring Chart on this 
this page. 

If the voltage checks are not completed 
successfully, exit to the appropriate MAP indicated 
in the Voltage Check Chart. 

If the voltage checks are completed successfully, 
but this page is entered because of a known dc 
voltage problem, the problem must be in the voltage 
distribution. Use the appropriate diagram listed in 
the chart to isolate the problem. 

AC Ripple Checks 

If the peak-to-peak ac ripple exceeds the maximum 
listed in the chart, it is likely that a power supply 
part has failed. 

0 l~, 1) 10 ,,0, t~ ,0 
~ \,- " ~y <; ~jY "-.. .. 

FIX VERIFICATION AND VOLTAGE CHECKS PWR 290 

To measure the ac ripple, use the ac input on a 
scope-having a 0.01 volt per centimeter range and a 
Xl probe placed on the test points shown in the 
chart. Place the probe ground on any convenient 
ground point. 

If the ac component is greater than the maximum 
listed, exit to the appropriate MAP referenced in 
the chart to correct the problem. 

WI (the DC Common Ground) is located 
on the logie gate. WI is grounded by a 
lead from the steel frame to WI-12. 

/ 
/ 

VOLTAGE CHECK CHART 
I 

I 

/ 

DC Test Points / Tolerance Adjustment 
Supply I (Volts) 

+24 V Local CP531 Load 
I 

+21.6 to +26.4 None· 
Terminal to W1 
Ground Bus 

-24V A1C2D03 (Dr A)I -24.0 to -28.8 None· 
A 1T2D03 (Dr B) 
to A1K2D08 

+12V A1C2D05 (Dr A)I +12.0 to +14.4 None· 
A 1T2D05 (Dr B) 
toA1K2D08 

-12V A1C2D06 (Dr A)I -12.0 to -14.4 None· 
A 1T2D06 (Dr B) 
to A1K2D08 

-4V A1C2B06 (Dr A)/ -3.85 to -4.5 None· 
A1T2B06 (Dr B) 
to A1K2D08 

+6V Reg A1F2B11 (DrA)/ +5.76 to +6.24 Turn screw 
A1Q2B11 (Dr B) (Adjust to 6.0) clockwise to in-
to A1F2D08/ crease voltage 
A1Q2D08 

-36V TB431-4 to W1 -36.0 to -43.2 None· 
Ground Bus 

PWR 

~ 
TRANSFORMER PRIMARY INPUT TAP 
WIRING CHART 

Voltage TB530 YA030 
(YB030) (YB030) Note 4 

200 V Phase A to TB530-3 
Phase C to TB530-7 

208 V Phase A to TB530-2 
Phase C to TB530-6 

230 V Phase A to TB530-1 
Phase C to TB 530-5 

Note 3: Before changing primary taps, check another 
dc output voltage that uses the same primary winding. 

Note 4: Phase B to TB530-4 is common to both 
transformers. 

Logic Maximum Diagram Page Entry 
Page AC Ripple 

YA030 0.35 V pip PWR 271 PWR 272, A 
YB030 

YA090 0.08 V pip PWR 251 PWR 250, A 
YB090 

YA090 0.10 V pip PWR 241 PWR 240, A 
YB090 

YA090 0.10Vp/p PWR 241 PWR 240, A 
YB090 

YA090 0.23 V pip PWR 256 PWR 255, A 
YB090 

YA090 0.08 V pip PWR 261 PWR 260, A 
YB090 

YA030 0.14Vp/p PWR 281 PWR 280, A 
YB030 

• Check transformer primary taps and change to match available voltage. 

FIX VERIFICATION AND VOLT AGE CHECKS PWR 290 
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COMPONENT AND TEST POINT LOCATIONS 

~~~, 

DANGER ~ 
LETHAL VOLTAGES are present in the poWer servicing ~ 
area, SAFETY cannot be overemphasized. Consider ~ 
ALL CIRCUITS LIVE until measured otherwise, ~ 

~ CAPACITORS are potentially explosive devices. ~ 
WEAR SAFETY GLASSES. After replacing any capacitor, ~ 
reinstall all SAFETY COVERS before powering on machine. 

See ZA 100 for relay and contactor point location. 

DC COMPARTMENT, Rear Half 

Drive Section 
R535 Voltage Adj. (Top) 
R536 Overvoltage (Bottom) 

1 a:l 
Q. 

N E 
~ « 
0.. Ii; 

~ 
18 rf 

1 

N 

fri 
0.. 

18 

3 

... 
Q) 

~ 
rf 

... 
0 
+" 
(II 

:; 

B2MODULE 

AC 
Compartment 

Sequence 
Panel 

1 TB422 + TB431 6 

T531 
IOOl36F I 

551 
'=l-a~~U ·552 ~"""T""-'lr--T--t--tr 552 

!D 554 
- N M :t It) fri 55~ { 561 frifrifritnfrio.. 
~~~~~u ~ 

• f 564 
1 '--T;..;B;;.;;5;.;;;3;.;.1_...;P..;;534;.;;;..;.._,----__ " __ J_~ 16 565 

P351 

Rear 
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DC COMPARTMENT, Front Half 

CE 
Mode Panel 

:--:::;:,1;;..--- DC Compartment 
Rear Half 

AC COMPARTMENT, Top View (earlier machines) 

CB230 

Front 

4 

8 
EJ 

CP331 

B 

Note: In terminal block TB2", the terminals are numbered from top 
to bottom. 

Top 

P304 
P361 

( (-

Drive Section 

J351 

(-' 

1 

7 

~ 
a:l 
I-

('~ ( (CA, e (~ 
••• )c 

(~' (' ('\ 

COMPONENT AND TEST POINT LOCATIONS PWR 291 

SEQUENCEPANEL,B2MODULE 

Board B 

TP18 
e 

KI11 

Po_r Seq. DeilY 

CR 
631{;\-Power 
CR ~a.ock KI12 
632&Po_r 

Seq +6 V Sense Drive 
, "A" Comp L..-___ -' 

i CR670~0 Start 
CR67100 Stop @ 
CR672 00 Air 

TPTP 
1413 

TPI6e eeeTP1~ 

TPl1e e e \Q, 
TP15 TP1~f§l] 

KI32 Tm 
Start Drives ~ 

L..-_----'T~ 

K831 

Allow Start 

~ 
~ 

IOO135C I 
eTP4 b;J 

K861 
eTP5 

DASeq. Comp 

~ "8" b;JKII2 

CR680~St ... t 
CR681 DA Seq. Comp 8 

'2 CR 00 Stop 

682 0 Air TP6 TPB @ eTP7 e 
e 

P632 

AC COMPARTMENT, Top View (later machines) 

CB230 

c:J 
co co 

0 iii CD 0 M M - IlD IlD 

i l- I-
. L351 l363 

I- L352 L364 

(Note) 

Dr. Motor Run A 

K8I1 

Dr, Motor Run 8 

TP10 
e 

K331 

Gd 

@ 

~ 

J304 

J361 

COMPONENT AND TEST POINT LOCATIONS PWR 291 
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POWER SUPPLY SEQUENCE 

INTRODUCTION 

Power for the entire disk storage string is routed through the 
A2 (control) Module. The ac power (three phase, 208 V, 
60 Hz) is controlled by the sequencing circuits in the A2 
Module. (See PWR 307.) 

line filtering is accomplished by a capacitor between each 
phase of the 208 Vac connected at the output of CB200. 

A phase-detection circuit containing resistance, capacitance, 
and an ac relay (K202) is used to detect improper power 
phasing; this is done to ensure proper rotation of the blower 
and drive motors. Relay K202 picks only if the main ac 
phasing is correct. If phasing is incorrect, K202 fails to pick 
and the power-on sequence is prevented. 

With three-phase power to the 3350 string, T201 is acti
vated. The secondaries feed the convenience outlets (I IS V) 
and the +24 V Bootstrap (BS) supply. The bootstrap voltage 
picks sequence and control relays in all modules. 

All modules have a drive power supply _ The control modules 
(A2 and C2) each have an additional supply for the control
ler board. The controller supply in the A2 Module consists 
of a +24 V power sequence, aIlS Vac convenience outlet, 
and a -4 Vdc and +6 Vdc supply (T420) for the A210gic 
board_ The controller supply in the C2 ModUle consists of 
only the -4 Vdc and +6 Vdc supply (T420), which supplies 
the A210gic board. The drive power supply for each module 
(A2, B2, or C2) uses two transformers (TS31 and TS32) 
and associated components to provide power for the Al logic 
board, the servo power amplifiers, and the +24 Vdc Local 
f~ {elay operation. 

Power-on sequencing is initiated in the A2 Module and con
tinue~ through the last module on the string. 

POWER-ON SEQUENCE 

References are to the Power Supply Sequence diagram on 
PWR 307 and the sequence chart on PWR 308. 

Controllers (A2 and C2) 

1. Three-phase power is supplied from the customer's recep
tacle to active the +24 V Bootstrap Supply" and the 
liS Vac outlets B. The EPO relay (K203) must also be 
picked to provide lIS Vac at the outlets. K202 (Phase 
Rotation Detection) II picks if the phase is correct. 

2. In the A2 Module, the Power Pick line or Power On switch 
III picks K601 (Subsystem Sequence Start) II if the 
Power Off/Enable switch is in the Enable position II. The 
Controller AC contactor (K221) II, Blower AC contactor 
(K222), and the Gate/Blower Thermal Sense relay (K606) 
are picked through CP Aux points and the gate thermal 
when K60l is picked. 

3350 
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3. With K601 picked, K20l (Subsystem Power)lIis picked, 
the Power On lamp is on, and the +24 V BS Sequence line 
is active. The +24 V BS Sequence line picks two contactors 
and a relay in the C2 Module; Controller AC contactor 
(K221) m, Blower AC contactor (K222), and Gate/Blower 
relay(K606). K201 makes ac power available through the 
K222 relays of both modules to their blowers, and through 
the K221 relays of both modules to the power supplies 
for each A2 logic board II and m. 

4. The +24 V Power Sequence line is also activated by K601 
to pick the AC Power Drives contactor (K331) f!1 and 
start the one-second delay in the pick of Power Sequence 
Delay relay (K61 I ) 1m. 

5. The controller power-on sequence is now complete except 
for picking the String Power Sequence Complete relay 
(K603) III by the Power Sequence Complete line. This 
line is activated through a jumper (T4 to T3) PI in the 
last module of the string when its Power Sequence Delay 
relay (K611) is picked. K603 signals the controlling stor
age control to advance to the next subsystem string. If 
the Service Bypass switch Imof any module is on, the 
K611 does not need to be picked for string power 
sequencing. 

Drives 

The drive power section components, labels, and numbers of 
each module are identical. This means that K351!mis the 
drive motor contactor for Drive A whether it is located in an 
A2, B2, or C2 Module. There are two exceptions, however. 

The first is that the blowerlmin the A2 Module receives power 
when contactor K201 is picked while contact or K331 activates 
the blower fa in the B2 Module. The C2 blower also receives 
power whenK201 is activated. The second exception is the 
application of the series of auxiliary CP points flD and fJI 
that pick K331. Both exceptions result because blowers must 
l,e turned on when power is applied to the logic boards. The 
urive power-on sequence for each module is: 

I. The +24 V Power Sequence line picks the AC Power Drives 
contactor (K331) f!1 through the Off position of the Ser
vice Bypass switch and through the CP auxiliary point and 
Logic Gate Thermal points. 

2. Contactor K331 activates the dc power supplies and starts 
the blower motor in the B2 Module_ Three-phase power is 
also available to the drive motorcontactors (K351 and 
K361) fl. 

3. DC power from the supplies is distributed to the drive 
logic panelPJJthroughCPs, the +6 V Regulator, and the 
Drive DC Power switch fI- The three-position Drive DC 
Power switch permits removal of dc power to one drive 
while the other continues to operate. 

f"~ r~ I'~ r""" (" r'~ ("! ~"" ~-J'-< ,y 0 0' '-' ,,-y j' 
.... y 
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4. The Power Sequence Delay relay (K611) 1m picks one 
second after K331 is picked and from the same source 
of voltage. With K611 picked, the Power Sequence Com
plete (LED) m is turned on and +24 V Power Sequence 
is sent to the next module. 

In the next module, drive power sequencing begins by picking 
K331 and K611. In the hist module of the string, a jumper 
between T4 and T3 fB routes the +24 V Power Sequence 
Complete line to pick the String Power Sequence Complete 
relay (K603) III. The K603 points signal the storage control 
to advance to the next string (if used). Other points of K603 
provide +24 V Drive Sequence and +24 V Poll lines IJ that 
with the +24 V Bootstrap line, start and stop the spindle drive 
motors. 

The Power Sequence Complete (LED) is turned on if the 
string is active even when the Service Bypass switch is in the 
On position. The module is not sequenced on but K6111m 
is picked and K612 1m is not picked. With K612 (6 V Sense) 
dropped, the K612-1 points turn on the Power Check 

(LED) 1m. 
POWER-OFF SEQUENCE 

String 

The entire string is powered off if the hold to the Subsystem 
Sequence Start relay (K601) is removed. 

I. The hold to K601 is through the Power Off/Enable switch 
in the Enable position", K603-1 points III, K601-4 
points, the Power Hold line to the ISC, from the ISC on 
the Unit Source line, and to CP204 in the +24 V BS 
SupplyD. K60l removes the hold to K2011l. 

2_ With K20ldropped, power is removed from the drive mo
tors, blowers, and power supplies in all modules of the 
string. 

3_ Circuits that remain active after the hold to K601 is lost 
are the Phase Rotation Detection relay II, the +24 V 
Bootstrap Supply, and the convenience outlets. 

Controller 

Since either controller will operate the string, the type of 
power failure determines whether the drives in the same 
module will be available. An open CP in the controller power 
supply affects only the controHer, but an open Logic Gate 
Thermal or tripped drive CP causes loss of power to the drives. 

CONTROLLER (OPEN THERMAL) 

1. When the Logic Gate Thermal or Blower Thermal opens, 
the Controller AC contactor (K221), the Blower AC con-

,'-", ;'1'-'" t) (-~ 0 (-" r~ 
0' U J ~ ~.jl V 
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POWER SUPPLY SEQUENCE PWR 306 

tactor (K222), and the Gate/Blower Thermal Sense relay 
(K606) morm are aropped.'This removes power from 
the A210gic board lIorlB, from the blowers, and 
opens the hold for K331 {AC Power Drives)f!1. 

2. The Power Sequence Complete {LED)m and Power 
Check (LED) 1m are both on. K611 (Power Sequence 
Delay) 1m is held from the +24 V Bootstrap supply and 
K612 (+6 V Sense)mis dropped because dc drive power 
is off. 

CONTROLLER (TRIPPED CP) 

I. A tripped CP in the power circuit for the controller (A2 
or C2) 10i'c board drops the Controller AC contact or 
(K221) : orm. The hold circuit to K221 is through 
CP420 Aux points and CP42 1 Aux points. 

2. The modules (A2 and C2) maintain blower and drive 
power while the Power Sequence Complete (LED) is on 
and the Power Check (LED) is off. After control is trans
ferred to the other controller, full string operation is main
tained. 

Drives 

When the drives section of an A2, B2, or C2 Module loses 
power because of a tripped CP, other modules of the string 
remain on. 

I. If contactor K331 f!1 is dropped, all power is removed 
from the dc power supplies and both drive motors in an 
A2, B2, or C2 Module. In an A2 or C2 Module, K331 'is 
held activated through CPs 531-536 auxiliary points Em, 
~rough the Service Bypass switch, and through points of 
K606. 

In a B2 Module, contactor K331 is held activated through 
the points of the Logic Gate Thermal, CP311 auxiliary 
points fJI, and the Service Bypass switch. CP311 monitors 
the aUxiliary points of CPs 531-536. When an auxiliary 
point in the series opens, the increased current trips CP311 
which opens its auxiliary points to drop K33L 

2. With K331 dropped in an A2, B2, or C2 Module, other 
modules of the string remain on because the Power Se
quence Delay relay (K61 I ) 1m is still picked to send +24 V 
Power Sequence to the next module. The Power Sequence 
Complete (LED) m is still on even though the drives are 
inactive. 

3. The Power Check (LED)lmis also turned on when K331 
is dropped because there is no + 6 V Regulator output to 
pick the 6 V Sense relay (K612). The normally closed 
points ofK612-111!1 complete the Power Check (LED) 
circuit. 

POWER SUPPLY SEQUENCE PWR306 
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POWER SUPPLY SEQUENCE POWER SUPPLY SEQUENCE PWR 307 

II Phase Rotation Detection 
YA010 r-----------..::.QK~2~0~2JI YA010 Blower -J-. - .---. ! II K201 ~ AC to any B2s and on to C2 Module I ~- Blower AC Moto 

- CB ~ Filter .... --"t------;i':':-=-----t'--------:~~==~==::_~=~- i ("'0---<' II CB 1 --.....()""!"O .... ----~ 
- 200 Caps I .115 Vac , II Subsystem K601 Subsystem I - m DC -4 V A2 I _230· 

- CPI2.! 0 1""'-, t_ol f I, II Sequence Power I CB CP ~o- Power Logic I YC020 
\:::;I 'CI r-_____ S_ta_rt ___ ~o : 0 I K201 I 23:1 221 roo 'Supply Board K222 T420 

Logic Page Numbers D cp ~PO , Power I Y A050 ..1.. - K221 I YA026 +6 V '----...... IN L - r6 6 DC 1-4 V A2 
IvAxx-;for A2ModuTe"l +24 Vdc - 202 r' ~ ,.. ,Off/Enable I () U ~ J.. T420 ~ CP , 0- Power r-- Logic 
1 (YBxxx) for B2 Module 1 Boot- '-- ~ r-<~}-_..:.-,. _ _ CP311 Aux I YA050 1 u !WI' I~o 221 I Supply f-- Board 

strap n. ,...,.. and Gate CPs 420 Controller AC MY II I YC026 +6 V I (YCxxx) for C2 Module I Supply K203 K202-1 "/0 Thermal 1 ,421 Aux YA050 Blower Motor E - '-----.... 
1 1 /Off (~ iIII... ','0' ® 10 YA pages are also used 115 Vac 1 T " • .)-.------ M N U ~CPs 420- I 
~r~~odule.:...- __ J Outlets ) 0 / K601-1 ILl--"-0-----' .-....1.---, "2 421 Aux K221 Controller AC 

~ Storage Control 

Unit Source 

/ ~ A I K222 Blower AC YC020 ~ I 1 

204 / u. '-+ __ --e~J. 1 YA050 E iCP3 Aux 
YA011 ~P / K601-2L4-"-Q-_____ ---. 0 ~ U YC050 

~ gower On - U 81 r-Iand I Gate/Blower /..----1I---------___ <-.)-.L\A I K606 Gate/Blower . IT'-____ I K606 Thermal Sense 
/ ~ Thermal Sense 1 I I"'C""G' L 

/ ControllerA2 _ K601-4 YA050 ~_6 __ ~tro~2.L~ __ ---2.._~I!!...£!._ 

I Drive;('A2 and'B2i +2rnoo;;;;;;; Se;':;: II - - - Drives (A2 and B2) ,1" 
/ 

+24 V Power Sequence +- .'" -+ r /// I 
/ I T4~ 

/ r:m Connect jumper ,Q~ 

,l T Power On 
" 

/ Power Hold 

EPO Control 
A -r - 0 

Power Pick J-o. 

+24 V Bootstrap Sequence ; 

111 . 
!.AJ''T""'T'' Local 

, 
+24 V Power Sequence 

/ String Power 5aI T4 T3' 'V, ,'', I to In T3 / .... 
/ Sequence Complete last module .<Ji> +24 V Power Sequence Complete , / DBI K603 ~~I~~~r---------------------------._---------------~~~~~--("al>--+-2-4-V-D-ri-ve-Se-q-u~en-c-e--~-~: 

-I ... 
Powering Complete I-

Remote 

1...c.:H------/,/ J. " 1 YA050 I flWI +24 V Poll Sequence 1 , 
Enable/ y U Note: CP311 trips if any of CPS 531 through em Drive ~ -"" , I 536 trip or if the Blower Thermal trips (YB049). DC Power 

II 
System Source .-J... 

T 0 

L.--~-a'~ Po ... , _ ~ I / ~~~ _ ~ 
L..-0_ff _____ I __ -+-_o-~_ 4 I (YB044) - - - - _ - -

; I 2 t ___ 1-+-+-+..... 1/ / / / ~ 
-12 V 

III 
Power Mode 
Switch in Loc .... a-:"I---' 
position 
YA048 

_ ~~e~2 ______ ~ring PC:: Seque,:"Comp~ ~~ 

Drives (A2 and 62) +24 V Bootstrap Sequence 

I'r.I Power Sequence 
MIl Delay 

K611 II PQwer Sequence 
One 1 1 C¥f:comPlete (LED) 

..... ~--t Sec ~ I u YA055 
Delay ~ 2 (YB055) 

YA055(YB055) r y - (YC055) 

CP Aux 

YA010 
(YB010) 
(YCOlO) 

K331 

.010-! 1 K606-1 
r- Points of r- I ..... , I!IJ AC Power 
, CPs 531-536 A2 Drives 
, YA055 

r-
CP 

!IIII 330 
'---

T531 CPs -" - -r--
DC -12 V 

535 - -Power +12 V ~ ~~ 

Supply -24 V 
534 

YA030 -4 V. 
533 

(YB030) 536 !------...... --IYA040 ....... - ...... fE 
....----1 (YB040) 

T532 ,.....-_-t(YC040) +6 V Sense 

DC +11.5 V 532 I K612 I 
Power +24 V tlL~o;:;ca:iI--III--L--.J I 1 " 1 

f1D Panel 1 A-A 1 

-12 V 
,--_-. Voice Coi 

- Motor A 
'" +12 V Power I 
' '--+---I Amp H. 

A '--_ ..... 

-12,..V_--. Voice Coi 
---- Power Motor B 

....... _______ -+_+_1_2_V-I Amp 1. J 
-36 V B -

(YC055) I IIiI Power 
3 Y . Check 

+24 V BS Sequence~ ""j--O (LED) 

A2 or (YB055) K331 I 
or YA055 G.2 (YC055) 

YC055 " .A 1 C,2 ,----uT U 

r-
CP 

- 331 Supply t--...;;3...;;.6_V~ ~~; ......."..D_ri_ve_A~-+-+_---. "--V I U 

YA030 1 Drive 8"'"- --0{~ To motor controls 
(YB030) . _568 1 1 and Ready lamps 

L..Y~A~06~O 
(YB060) 

...... -1 

1&1 ! :::7 
YA055 

+24 V Power Sequence (YB055) 
'-------'----------' (YC055) 

YA055 _ ~ ........ Drive A 
....... +-+"(Y..;."..-:;.B~/Y~C;;;..;O;;",;5;..;;5~) _+~2::,:4~V~"""-<"'J-~;:D+ ___ -I Drive B 

-36 V : .. -", 

ON I ,L..-__ ..... _~~ _________ . ___ 
lID () PI CP311 fa B2 Blower II Drive Motor A Drive Motor B 
,.. " Aux Points B,2 Motor ®- YA020(YB020) YA020(YB020) 

r-:::--:--:----C_~........ (YB020) M or (YC020) or (YC020) -c:r--J- -_- (See Note). r-""/ ' P-® 
OFF B2 and Logic ~--:-- M - ~ 

Gate Thermal K351 K361~ 

-36 V ~ : 

YB049 
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POWER ON SEQUENCE 

r--

Chart 
Line Line Name ALD Test Point 
No. 

Controller and Drive Power in A2 Module and Controller in C2 Module 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

3350 

K202 Phase Rotation 

K601 Subsystem Sequence Start 
K221 Controller AC (A2) 
K222 Blower AC (A2) 
K606 Gate/Blwr Thermal Sense (A2) 

Power On Lamp 

K201 Subsystem Pwr On 

K221 Controller AC (C2) 
K222 Blower AC (C2) 
K606 Gate/Blwr Thermal Sense (C2) 
DC to Both Controllers 
(A2) first, followed by C2) 
A2 Blower Mtr On 
C2 Blower Mtr On 

Power Check (LED) 

K331 AC Pwr Drives 

K611 Pwr Seq Delay 

K612 +6 V Sense Drive 

Power Seq Comp (LED) 

Drive Power in 82 or C2 Module 

Power Check (LED) 

K331 AC Pwr Drives 

K611 Pwr Seq Delay 

B2 Blower Mtr On 

K612 +6 V Sense Drive 

Pwr Seq Complete (LED) 

Setup to Start Spindles 

K603 String Power Seq Complete 

K631 Allow Start 

K632 Start Drives 

441301 
1 Jun 76 
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YA010 

TP9 
TB422-6 

YA050 TB422-5 
TP8 

YA050 TP5 

YA050 TP5 

TB422-6 
YC050 TB422-5 

(C2 Module) TP8 

YA026(YC026) TB10l-ll (Logic 
+6V Gate) 

YA020(YC020) 

YA055 

YA055 TP9 

YA055 T4 (Jumper 
terminal) 

YA055 TP7 

YA055 

YB055(YC055) 

YB055(YC055) TP9 

YB055(YC055) T4 (Jumper 
terminal) 

YB020 

YB055(YC055) TP7 

YB055(YC055) 

YA050 TP10 

Y A055(YB055) TPl (YC055) 

YA055 TP17 

--~--~-- .. -----

(-- ( (- ( (:--

0= Sequence Panel, Board A 

G = Sequence Panel, Board B 

Press Power On _Both 
Controller 
DCOn 

( 

rive DC On (A2) 

• ,It ., 1 ., 
2 

• 2 

Ie 2 

4 

4 

--
2,10,11 

G 2 

- ------------ --- ----~-~--. 

(' (- c- (' {-- (--- (' (-' (- (--- (~ (- ( (--' (-" --, 

.,.-

POWER ON SEQUENCE PWR 308 

------------, 

-Drive DC On (B2 or C2) 
..... Advance to next string 

G I ~oneseconc delay 

G 9 

10 

--
\ 10,15,17 

G J 10 

G Repeat lines 13 ~r 10 one second delay 
through 18 for each 
B2 Module of the string 

14 and the C2 Module. 

G I 14 

, 
15 

e' 15 

G 19 (in all modules) -G 20 f (in A2 Module first) 

POWER ON SEQUENCE PWR 308 
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POWER SUPPLY FAILURE ANALYSIS 

~~~"'~,~~:~~, I DANGER ~ 
LETHAL VOLTAGES are present in the po~er servicing ~ 

~ area. SAFETY cannot be overemphasIzed. ConsIder ~ 
ALL CIRCUITS LIVE until measured otherwIse. ~ 
CAPACITORS are potentially explosive devices. ~ 
WEAR SAFETY GLASSES. After replacing any capacitor, ~ 
reinstall all SAFETY COVERS before powering on machine. ~ 
~~'~~~~~~\~L~~ 

An overall description of the power-on sequence is 
located on PWR 306 through PWR 30& 

See PWR 391 and LOC pages for component 
locations. 

See ZA 1 00 for relay terminal numbering. 

Component 
Numbers Located In 

2xx 
3xx 
4xx 
5xx 
6xx 

Controller AC Compartme·nt 
Drive AC Compartment 
Controller DC Compartment 
Drive DC Compartment 
Sequence Panel 

SEQUENCE PANEL 

Board B 

-" 
~ 

12 

@ 

(H 

TP18 
o 

hJl & ~I\':~I"~ 
klR70p,!w", 

$"11 
Cump 

o ,P4 
OTPS 

K611 

P"\\i'" ~,,'i 

K652 

P634 TP TP 
1413 

1).1",. 

@ 

TP160 OOOTP"@ 
TPll0 0 0 0 

TP1!) TP17 ~ 

r--__ ....,Tl~ 

K632 T2~ 
SId!! DII~"<" 

T1m 

K631 TaJ 

Alluw 5101,1 

K633 

Dr $"q COIllI' 

K651 

jHOA 5.-q C"ll~ A 01 MoTor Rll" A 

··B·· K662 K661 

CAG80&S, ... rr 
D, Mill'" RUI! H CR681~ jHDA S,·" e""", B 

00 5101' 
CR 
682 00 A.! TPG TP8 TP10 

@ 0 0 0 @ o TPI 
0 

P632 

~ 
if 

10011981 

3350 
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Note· Tripped CPs are seldom the fault of the CP itself 

CPorCB Function Page Entry 

CB200 Main AC Breaker PWR 320, A 
CP201 AC to 24 V XFMR (Note 1) PWR 322, 0 
CP204 24 V Sequence (Note 2) PWR 330, A 

Note 1: When CP201 is tripped, the white button protrudes 
about 1/4 inch. When reset, the button protrudes about 1/8 
inch. 

Note 2: When CP204 is tripped, the red button protrudes 
about 1/2 inch. When reset, the button protrudes about 1/4 
inch. 

,r~ ,0 ~\ tf~, ("") () 0 '",-Y '",-); ~j! V ~y 

Main Power On lamp off. 

#3'-----r---
PWR 307 

PWR 332 

indicated 
page 

~ 
.--~ jl 

With the Power 
Off / Enable switch in the 
Enable position, set Power 
Mode switch to the Local 
position. Press Power On 
switch. 

PWR 330 

0 0 0 V ' . 

Main Power On lamp lights 
- - - - - - the Power On switch. 

#1 

() . . 0 F) ~ " () 
,=-.", 
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POWER SUPPLY FAILURE ANALYSIS PWR 310 

PoWER SUPPLY FAILURE ANALYSIS PWR 310 

(!: () () 0 0 0 0 , .);J 0 .. 0 ~- .. 
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AC CIRCUIT FAILURE ANALYSIS 

_~~~~J~III~;r~ , 
DANGER 
LETHAL VOLTAGES are present in the power servicing 
area. SAFETY cannot be overemphasized. Consider 
ALL CIRCUITS LIVE until measured otherwise. 
CAPACITORS are potentially el(plosive devices. . 
WEAR SAFETY GLASSES. After replacing any capacitor, 
reinstall all SAFETY COVERS before powering on machine. 

~~~~ ~~~~ ~~d 
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!short on the main 3-phasel 
~er line in this module. J - -T - -
#1 

Check 

Check for short: 

1. Disconnect ac power 
plug. 

2. Remove AC Compart-
ment top cover and 
visually inspect area 
for evidence of a 
short. 

3. Check each phase for 
shorts to ground at 
L 1, L2, and L3 side of 
K201 contactor. If no 
shorts to ground are 
found, short must be 
between phases. 

#2 I 
Use PWR 321 and logic 
Y A01 0 to isolate the short. 
Possible causes are: 

1. Phase reotation relay 
K202 and associated 
circuitry. 

2. FilterC200. 

#3 I 
Reconnect main power 
I plug. 

f#4 I 

Yes 

( ...• 

Isolate short: 

1. With CB200 tripped, 
disconnect P304. 

2. Reset CB200 and 

PWR 420 

( 

Yes 

---_._------_.-

(- ( C" 

!short to ground or be- - l 
I tween pha888 in blower I 
motor or associated 
~iri':!S: _ _-1 
#13 

Check for short: 

1 . Disconnect ac power 
plug. 

2. Remove the AC Com
partment top cover 
and visually inspect 
for evidence of a 
short. 

3. Check .resistance of 
each phase to ground 
at T1, T2, and T3 side 
of K201 contactor 
(should be near 
infini ). 

#14 

('. (; (' (~' 
.. 

(~ 

#15 No 

fPossibl;jnternal short in l 
I.!!'e blow!!" motor _ _ J 
#16 

Using PWR 321, Y A01 0, 
and Y A020 to locate the 
.problem: 

1 . Disconnect blower 
motor leads at TB211 . 

2. Reconnect main ac 
power plug. 

3. Reset CB200 and 

If blower replacement is 
required, S88 HDA 730 for 
procedure. 

#19 

After problem is correctea, 
exit to PWR 390, Fix Verifi
cation and Checkout 
Procedure. 

#20 

PWR 390 

Yes 

Yes 

(-~. ( .,. '. ('\ (C 
"1,.-

(' 

AC CIRCUIT FAILURE ANALYSIS 

Using PWR 321, Y A01 0, 
and Y A020, disconnect 
terminals as necessary to 
isolate the short. 

#22 

Using PWR 321, Y A01 0, 
lind Y A020, carefully 
disconnect terminals as 
'necessary to isolate the 
short. Reconnect ac 
power plug, reset CB200, 
and attempt to power on. 
Repeat this process as 
necessary to isolate the 
short_ 

AC CIRCUIT F AlLURE ANALYSIS 

(\ (-~ (--

PWR 320 

PWR320 
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I 

AC CIRCUIT DIAGRAM (A2) 

DANGER I ~ LETHAL VOLTAGES are present in the power servicing I 
area. SAFETY cannot be overemphasized. Consider ~ 
ALL CIRCUITS LIVE until measured otherwise. ~ 
CAPACITORS are potentially explosive devices. ~ 

~ WEAR SAFETY GLASSES. After replacing any capacitor, .~ 
~ reinstall all SAFETY COVERS before powering on machjne. ~ -See ZAl 00 for relay and contactor point locations. 

cpA Black 

cpB White 

cpC Red 

YA010 

TB201 

YA010 

XFMR 
4 T201 

230 V f-+--< n--ll--.... 
208 V 3 

CP201 200 Vt-+--{/~+---< 

AC COMPARTMENT, Top View 

P351 

I 
I 
I K201* 
I 
I L __ _ 

,":-__ ~7 

·Not in C2 Module. 
Front 

8 
I KID I 

K361 -
~ 
III 
I-

8 

100141 

Note 1: In terminal blocks TB203and TB211 the terminals are numbered from the 
top to the bottom. 
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o ti'~ :,,-y 

441301 '1'441~06 
1 Jun 76 _ I.Apr n 

~'" ",-Y. 
I'''\., 
\~i 

P304 
P361 

t("~ 
'~! 

+24 V 
Seq 

Phase 
Rotation 

YA010 

Supply 
and 
115 Vac 

YAOll 

2W-3 

2 
P304 

AC to 
next (B2) 
module 

YA010 

CP221 

L1 

L2 

TB306 

CP204 

CB 230 

Tl 

L1 
T2 

L2 
T3 

L3 
YA010 

Contr 

T1 7 

T2 9 

} 
To Power 

+24 V Seq Sequence 
Return Circuits 

P304 

(See Note 2) 

} 
115 Vac to 
Convenience 
Outlets 

Note 2: 2W indicates leads tied to ground by sheet 
metal screws inside the AC Compartment. 

(~""" ,<'" ,E'" r 0, c 0 r,r~ 

0 " i.: 
" ,i 

f ., 

'<.J Vi .J '--.J' 

Blower AC 
Cl K222 

3-N/O 

C4 
6-N/O 

C7 
9-N/O 

Cl K331 
3-N/O 

C4 A...n 
~ 6-~ 
C7 A -

~ A ~ 
oller AC " ,.. 
v ~4 -

K221 

v ..... 6 

r"'" 0 n <-y ,y 

cpA 

cpB 

cpC 

Logic 
CP330 

AC CIRCUIT DIAGRAM (A2) PWR 321 

TB211 

2 

3 

YA020 

TB421 

1_ C 

2\U 
200 V 

3.17\. 208 V 
'""' 

4(). 230 V --
K351 

2-0P,n. L351 
~ A -r''''' cpA 

1-0P .... ~/C L3;2 
/ ..... cpB 

. l-N/C - cpC 

K361 
2-0P .... L363 

A .... cpA 
1-0P ,... 

_ TTY 

2-N/C L364 c/>B 
- A ---v-

lN/C ..... cpc 

, . YA020 

TB530 

1 230 V 4 -

1 

2 

3 

4 

Blower 
Motor 

.. ~ 
To 
Blo wer 

311 
049 

CP 
YA 

T4 20 

ooC 

ooC 

~ 

YAO 

Controller' 
DC Power 
Supply 

26 

TB351 

4 

2 

6 

TB361 

4.(7) ..., 

2 

6 

T531 

I To Drive 
Motor A 
YA020 

I To Drive 
Motor B 
YA020 

3 .) 

L.obtJ1o 2,.,. 208 V 

""' 2 ... 3 200 V 

Servo 
CP331 

-- ..... 

r""', r""'\ 
\)1 '-

4,.,. Com 

T 
7(/) 200 V 

6,.,. 208 V 

5- 230 V 

1 .~ 

1 T532 

2 ~ -
3 ... 

4 ... 

YAOOO 

Drives 
DC Power 
Supplies 

AC CIRCUIT DIAGRAM (A2) PWR 321 

(") n ~ {\ 0 1 0 " .il 
\ " 'J "'-f "J 'l l' 

' .'1 0 0 
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AC CIRCUIT FAILURE ANALYSIS 

-~, I DANGER . I 
~ LETHAL VOLTAGES are present in the power seoviclng ~ I area. SAF ETY cannot be overemphasIzed. Consider ~ 
~ ALL CIRCUITS LIVE untIl measured otherwise. ~ I CAPACITORS are potentially explosive devices. I 
~ WEAR SAFETY GLASSES. After replacing any capacitor, I 
~ reinstall all SAFETY COVERS before powering on machine. ~ 

-~~ 
An overall description of the power on sequence is 
located on PWR 306 through PWR 308. 

SEQUENCE PANEL 

Board A 

fr String Power Sequence Complete * 

6 P645 1 5 P643 1 

~602 (0 - - TP9 @. TP8 

1 @TP2r-:::l r-:::I 
1
0TP3L:j ~ 

P641 rP4 J::.l,_ TP10 0 ! 
12 

L::J TP6' 

P642 

*Not used in C2 Module. 
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00142 

441301 
1 Jon 76 

9 

P640 

441305 
29 Oct 76 

('" ( (-

Use PWR 321, PWR 356, 
Y A01 0, and Y A026 to 
determine why CP221 
trips. Possible causes are: 

1. Short to ground of 
T420 primary winding 
or associated wiring. 

2. Short between phases 
of T420 or associated 
wiring. 

#1 

-- ---------_.- . --~-----

(' 

No 

(" ( (" 

PWR 332 

CP221 tripped. 

Check for short to ground: 

1 . Trip CB200 and re
move AC Compart
ment top cover. 

2, Reset CB200 .. 
3. Check each phase for 

short to ground at T1 
and T3 side of K201 
contactor (PWR 321 
and YA0101. 

#6 

Using PWR 321, PWR 356, 
Y A01 0, and Y A026, dis
connect terminals as 
necessary to isolate the 
problem. 

#7 

(- (~ -- (- (- ('" 

No 

#11 

(" (-.. 

START 100 

String power-off 
failure. 

f-' 

Turn Power Mode switch to 
Local. Place Power Off/Enabl 
switch in the Off position. 

Yes 

K601 for sticking armature 
or defective pick circuit. 
Use PWR 331 to isolate the 
problem. 

#10 K201 Main ac contactor 
did not drop. Check for 
shorted K601-1, -2 points. 
Use PWR 331 to isolate the 
problem. 

After problem is corrected, 
exit to PWR 390, Fix Verifi
cation and Checkout 
Procedure. 

#8 

PWR 390 

#14 

-~--. 

(~ (-- (' C (' (-. C" ( '. --. 

AC CIRCUIT FAILURE ANALYSIS PWR 322 

Yes 

PWR 390 

C 

Storage control power hold 
or power pick relay points 
do ,not open or wiring is 
defective from relay points 
to Power Mode switch. 
Use PWR 331 to isolate the 
proplem. 

#15 

PWR 310 

CP201 tripped. 

Use PWR 321 and Y A011 to 
isolate the problem. Possi
ble causes are: 

1 ' Short to ground on 
T201 primary winding 
or associated wirmg. 

2. Short between T201 
input leads or asso
ciated wiring. 

#19 

No 

AC CIRCUIT FAILURE ANALYSIS PWR322 

-

( 



+24 VOLT BOOTSTRAP FAILURE ANALYSIS 

~~~~, II DANGER . . . I ~ LETHAL VOL TAGES are present In the power servIcing i~ I. area. SAFETY cannot be overemphasized. Consider ~ 1 ALL CIRCUITS LIVE until measured otherwise. I 
~ CAPACITORS are potentially explosive devices. I I WEAR SAFETY GLASSES. After replacing any capacitor, I I reinstall all SAFETY COVERS before powering on machine. I 
-~ An overall description of the power-on sequence is 
located on PWR 306 through PWR 308. 

For component locations (TBs, relays, etc.), see illustrations 
on PWR 331, the LOC section, or YCOOO. 

Use PWR 331, V AOll, and 
VA048 to isolate the short. 
Possible causes are: 

1. P642-2. 
2. Power Off/Enable 

switch. 
3. Power Mode switch. 
4. Power On switch. 

1t3 

3350 
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o 

Yes 

Yes 

Short or overload in 24 
Vdc passive sequence start 
circuits. 

#4 

Use PWR 331, VAOll, and 
V A048 to isolate the prob
lem. Disconnect P641. 

#7 

Isolate short between 
P642-10 and CP204 using 
PWR 331, VAOll, V A050, 
and V A049. Possible 
causes are: 

1. Blower thermal. 
2. CP311. 
3. K601-4 points. 
4. K603-1 points. 

#8 

441301 
1 Jun 76 

o 

441305 
29 Oct 76 

(E~ 
V 

Yes 

r-' 
~j 

CP204 tripped. 

Short in system source 
step voltage circuit or 
cabling. To isolate: 

1 . Reconnect P641 . 
2. Disconnect the follow

ing until CP204 does 
not trip: 
a. P101 
b. P102 (if used) 

When short has been 
isolated to cabling or 
wiring between two con
nectors, check each indi
vidual line. 

#15 

"F~ 
"'-J 

~ 

"_.f 

Use PWR 331 and VA010 to 
determine why K202 is not 
picked. Possible causes 
are: 

1 . K202 pick coil or 
associated wiring. 

2. A phase voltage 
missing on customer's 
input. 

3. CB200 (N/C) or the 
associated distri
bution wiring. 

4. Improper phase 
rotation of service 
voltage. 

#34 

DANGER 
208 Vac may be present. 

#35 

Short or overload in + 24 
Vdc active sequence start 
circuits. 

#17 

Use PWR 331, V A048, and 
VA050 to isolate the prob
lem_ 

1. Disconnect P630. 
2. Reset CP204. 
3. 

#18 

PWR 332 

I~ C: r:f"'~ 

"'-J \...y 
r-"" 
'\. .. f 

#36 Yes 

Relay K601 should be 
picked. Use PW,R 331, 
VA048, and V A050 to 
isolate the problem. Possi
ble causes are: 

1. If power comes on 
only when Power On 
switch is pressed, 
check K601-4. 

2. P642, P643, P645. 
3. K202-1 point. 
4. Power Off/Enable 

switch (S802) in the 
Enable position. 

#20 

1"'" I~' () ., 
,--j ~f 

+24 Vdc sequence or 
power source defective. 

#21 

PWR 331 

With Power On switch 
pressed, check for + 24 
Vdc at TP9 on Sequence 
Board A. 

Use PWR 331 and V A048 to 
isolate this problem. Possi
ble causes are: 

1. P642,P641,P1010r 
associated wiring. 

#24 

After problem is corrected, 
exit to PWR 390, Fix Verifi
cation and Checkout 
Procedure. 

#25 '~ 
PWR 390 

Yes 

r" r~ 0 (1] 
~-) 0' " ,I '\......F C': 

f 

+24 VOLT BOOTSTRAP rAILURE ANALYSIS PWR 330 

PWR 331 

With Power On switch 
pressed, check for + 24 
Vdc at TP5 on Sequence 
Board A. 

#26 

#27 

Relay K601 should be 
picked. Use PWR 331 and 
V A050 to isolate the prob
lem. Possible causes are: 

1. K601 points 
2. K601 relay 

#28 

Main Power On lamp should 
be on. Use PWR 331 and 
V A050 to isolate the prob
lem. Possible causes are: 

1 . Main power On lamp 
defective. 

2. P642. 

#29 

Yes 

Yes 

PWR 331 

Release Power On switch 
and check for +24 Vdc at 
TP5 on Sequence Board A. 

j/~1 

Relay KSOl hold circuit 
failed. Use PWR 331 and 
V A050 to isolate the prob
lem. Possible causes are: 

1. K601-4 
2. P642 
3. +24 Vdc ground 

return. 

#33 

+24 VOLT BOOTSTRAP FAILURE ANALYSIS PWR330 

r~ 0 0 ~, I~) #"~'" 0 \. P I,~ .~ ~_'p \.J ~. V' . '. 0 ~, 0 
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+24 VOLT BOOTSTRAP DIAGRAM +24 VOLT BOOTSTRAP DIAGRAM PWR 331 

SEQUENCE PANEL /r-------YA050---------~, 

K201 

AC COMPARTMENT, Top View A --L-~ 

Y AO 10 ..;..",_B...."t.:-o 
6 1 

TB306 I 
{ 

..;.."'--~o"" "S=' 0 Through K222 

",C 
rlrr-----Tr---,.-r-- ---.-.----1 Convenience 

l~: ~ L--r=o=u~tl-;e~t _______ ! j 0/ 
~1 

C20l 

U640.5 +24 V Power Sequence _I 

K603·2 
P640·2 

- /\. " _ ~ +24 V Drive Sequence (Out)-; 
String Power .~' , 
Sequence Complete W~>640.3 +24 V Poll - I 

~ I K603 ~~(1 Phase Rotation 

P351 

• M 
~ (Note) 
co 
I-

C200* 

T201* 

L-.. ___ ...J 7 

* Not in C2 module. 

C202* 

8 I K202*1 

I C201* I 
I R201* I 

/, TB201 * 41 

Front 

Note: In terminal blocks TB203 and TB211 the terminals are 
numbered from the top to the bottom. 

...J 
~ 

-1 

1 

TB201 

-H----
4 

G;., 

r- L~ 
TB202 

230 V 40 

208 V 3 n. 
"-' 

200V 20 

~1-0 
CP201 

I K202 I 
L-6 YA010 

~ 
7' 

T20l 
XFMR 

TB30~ 4.1?\ ~ 
.... _D-+-'--xJi/l - Located on Logic Gate 

12 
+24 '--_-- -1- EPO Control 
Vdc YA090 - (Ground) 
Boot· r-~--~~~----------~~~~------~ 
strap , 

YAOll ....... -O~ 
CP204 

TB306-1 
// +24V Bootstrap 

~ .1.. L .1.. 1.3KU 

I 1>640:1, +24 V Power 
Power " CR6O;-- Sequence Complete 

on~// ~String Power 

~2-12 P6~L ~2.-1-1 ....... ~t----l.!Se::.:q:.::u:.Len-c-e-c-o-m-p-le-te----------------.., • /. .f: (LED) 

I 

EPO 

K601-1 Subsystem 
(~~ Power 

P645-6 l K201 

I K203 J 

~ 
I_~l 

>---:;:: , 1. L 1 TB306-3 
~--+-~ ~-o~~>-~OHC 

K601-2 / CR21~ 
I Sequence 1P630-6 

Board Br 
'/ , 

P637-3 -
I Storage Control ---, EPa Connector 

P101 P641 ,,'---------------t---, 

See ZAl 00 for relay and contactor point locations. 

Board A 

1 

8; 
TP10t>! 

P641 

9 

P640 

TP6t>' 

P642 

*Not used in C2. 
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___ -o_-= .. !:=~I~U~n~i!.t ~So~u!.!:rc~e~ ____ ~rr-1_1"----------------__tr -L....;,.' ...... _-1 ~601-4 Blower { 

v ~ I ~ P642 YA020 
t7 r-? T Local t P6~42-S,-o- Thermal -----., 

.1 ~ II Power Hold 5 9 / Blower 
I "'i'G"l r-r-, 2 Remote Power On R311 CP311 

~ ___ --.,'----__t SSgl ~ .... \..(T).. n. 
+24 Vdc from System ; EPa Control ~ 2 W ~OJ1.1 P64~.(4. I'" . v - 1; l VU L~ 

Stepping Circuit I Power Pick ---.. 6 7 A3 o:! ~,.,,-----. ~3-1 Logic Gate ''-, 
+24Vdcto I --n 3 A B3 I ~)- TB10l-l Thermal TB10l,2 ''') 
Storage Control ....--1 Powering Complete 4 K603-4 ~ ~P645-1 ~ ~ <>+---0-- ~ - C ~ /~m 
+24 from I L 6 1 'j P643·5 Aux. NI ) 
S C I I~S So =- V B6 P645-5. " torage ontro ystem urce -+- 3 5 ,~ K202-1 -\ I' -4 V Ctrl +6 V Ctrl 

I r- Unit Source '-'- J:.!~ 1 f::::,. T h6 A~_ 0 B5 4 Enable C~) ~ C~421-Aux CP420~AU~ 
I r- U K603·3 ~~:::t:;-!5~;_TI "- Off ~ I\t:- -..It.-~-o-''_''''o--.....J -,- TB422-5 

4 J. I "'6 ~ +24 V Sense - .----------' ri-- 3 ~ V I I- YA026 Blower AC 
e 
~ c: 
8 

Power Hold 

& 
I!! 

J5 

~ .... 

EPO Control 

Power Pick 

Powering Complete 

L System Source 

2 - ij"'!'" T 7 A7 L BS I P642-10 Controller AC l K222 J 
~ B7' ~-

6 '- _ '-~ I ° ,..k~ _ _ 1 oEnffable 'L-... I K221 IlIA 
~ 1,.1 -roo 

4 Power Mode 8 9- 2 03 P642-9 A .... A 
Switch in Lace I 9 - ~-

3 position (5903) Power Off/Enable 
'- _ YA04S Switch (S802) 

YA048 tJil I Subsystem 
K601 Sequence 

... 1 Start '" P643-1 

+24 VOLT BOOTSTRAP DIAGRAM 

Gate/Blower 
Thermal Sense 

K606 I 
1 ..... 
- I~ 

PWR 331 

( 
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+24 VOLT BOOTSTRAP FAILURE ANALYSIS 

~ ALL CIRCUITS LIVE until measured otherwise. I ~~~~~~OL TAGES are present in the power servicing I area. SAFETY cannot be overemphasized. Consider 

I CAPACITORS are potentially explosive devices. I WEAR SAFETY GLASSES. After replacing any capacitor, 1_ reinstall all SAFETY COVERS before powering-up machine. 

~ 
An overall description of the power-on sequence is 
located on PWR 306 through PWR 308. 

Note: The jumpers between T 1 and T2 or between T3 and 
T 4 are designed for installation in the last module of a string_ 
The string of modules will work, however, if the jumpers are 
in any unit regardless of its position in the string_ 

3350 
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#5 

,PWR9 

String hangs up waiting 
for String Power Se
quence Complete. Main 
Power lamp is on. 

Relay K611 should be 
picked. Use PWR 331, 
PWR 411, Y A050, and 
Y A055 to isolate the prob
lem. Possible causes are: 

1. P630 
2. P640 
3. P637 (Ground return) 
4. CR633 in K611 pick 

circuit. 
5. K611-2 and -3 points 
6. K611 pick coil 

#1 

CP204 tripped. 

#13 

Short or overload in initial 
sequence start circuits. To 
isolate: 

1. Remove relay K601. 
2. Reset CP204. 
3. Attempt to power on. 

#11 

Short or overload in +24 V 
BS Sequence circuit. Use 
PWR 411 to isolate prob
lem: 

1. Reconnect PS30. 
2. Disconnect PS31 and 

connect jumper from 
T3 to T4 on Sequence 
Board B in A2 module 
(See Note). 

PWR 333 

String hangs up 
waiting for String Power 
Sequence Complete. 
Main Power lamp is on. 

#21 

Use PWR 331 and PWR 311 
to isolate the problem: 
Possible causes are: 

1. No jumper installed 
between T4 and T3 in 
last module in string 
(Sequence Board B). 
See Note. 

2. Cable or connector 
(P630, P631,and 
P642). To isolate. the 
failing module, move 
the jumpers from the 
last module to the A2 
Module in the string 
and progressively 
disconnect P63ls 
starting with the end 
module. 

3. K603 pick coil or pick 
circuit. 

4. K603-2 points. 

#22 

Use PWR 331 and Y A050 to 
isolate the short or over
load in pick circu'it to K601. 
Carefully disconnect leads 
or terminals until short is 
found. If no short is found, 
CP204 is defective. 

Use PWR 331 and Y A050 to 
isolate the short or over
load in pick circuit to K201, 
Power On lamp, KS01, or 
associated circuits. Careful 
Iy disconnect leads or 
terminals until short is 
found. 

Short in satellite module or 
dc cable. Power off. 
Reconnect P63l. 

,/"" 0 0 O· n, f,"'", 
V ~j \..y ''''-. . \:...J 

After prOblem is corrected, 
exit to PWR 390, Fix Verifi
cation and Checkout 
Procedure. 

1117 

PWR 390 

n 0, () '<y' I j "'-- . 
n 

I., ~J/ 

#20 

o 

PWR 417 

o o o () 

+ 24 VOLT BOOTSTRAP FAILURE ANALYSIS PWR332 

+24 Vdc sequence not 
complete. Main Power 
amp is on. 

#24 

Use PWR 331 arid logic 
Y A048 to isolate the prob
lem. Check for +24 V 
Powering Complete volt
age at PS41-4 and -S. Pos
sible cau~es is: 

1. K603.J or -4 N/O 
fail.ed to make. 

2 •. Sequence Cables and 
connectors. 
(P101, P102, P64.1) 

#27 

String power-on circuitry 
defect. 

#28 

Use PWR 331 and Y A048 to 
isolate the problem. Check 
for 24 V Powering Com
plete voltage at P641-4 and-6 
Possible causes are: 

1 . P641 or P642 connec
tor. 

2. Pl0l or Pl02 
connector. 

3. Power Mode switch. 
4. Storage control unit 

power pick or hold 
line. 

5. Powering Complete 
signal to storage con
trol from previous 
string. 

#29 

+24 VOLT BOOTSTRAP FAILUREANALYSIS PWR 332 

o 0·: , 09 0"" 0'·' . ... :$ "-... ' 00 
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+24 VOLT BOOTSTRAP FAILURE ANALYSIS 

~IDANGER . I LETHAL VOLTAGES are present in the power servicing 
~ area. SAFETY cannot be overemphasized. Consider 
~ ALL CIRCUITS LIVE until measured otherwise. 
~ CAPACITORS are potentially explosive devices, 
~ WEAR SAFETY GLASSES. After replacing any capacitor, 
~ reinstall all SAFETY COVERS before powering on machine. 

For component locations (TBs, relays, etc.), see 
illustrations on PWR 331, the LOC section, or YAOOO. 

Out of Spec 

Use PWR 331 and Y A011 to 
isolate the problem. Possi
ble causes are: 

1. CP204 N/C poor 
contact. 

2. C202 or its connec-
tions. (See Service 
Note 1.) 

3. CR201 diode open 
(See Service Note 2). 

4. Improper terminals 
used on TB202. 

S. Incorrect voltage at 
main power source. 

6. Open ground return to 
power supply. 

#1 

3350 
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Check 

1. Measure for +24 Vdc 
between TB306-1 and 
TB306-4. (See LOC 22.1 

2. Check ripple with an 
oscilloscope and a 
grounded Xl probe. 

#2 

Use PWR 331 and Y AOll to 
isolate this +24 Vdc 
voltage distribution prob
lem. Possible cause is: 

1. P645-4 or associated 
wirin. 

#4 

441301 
1 Jun 76 

PWR 330 
PWR 356 
PWR 390 

A 

DANGER 

Be sure CP202 is not 
tripped and EPO relay 
(K203) is picked. 

208 Vac may be present. 
#15 

No 

1116 

Range Ripple 

+19.2 to +30.7 V <0.6 V pip 

Use PWR 331 and Y AOll to 
isolate the problem. Possi
ble causes are: 

1. CR201 common lead 
open. See Service 
Note 2. 

2. T201 transformer or 
its connections open. 

#8 

#18 / 

/ 

#17 

/ 
/ 

/ 

Use PWR 307, Y AOl 0, and 
Y A011 to determine why 
the voltage is missing from 
the bootstrap transformer. 
Possible causes are: 

1. Defective CP201 
(N/C). 

2. Defective T201 
primary. 

3. TB201 /TB202 or the 
associated wiring. 

4. Missing Voltage 
phase on customer 
input. 

S. CB200 or its 
associated wiring. 

#19 

Use PWR 331 and Y A011 to 
isolate this +24 Vdc 
voltage distribution prob
lem. Possible causes are: 

1. CP204 defective, 
2. TB306 or associated 

After problem is corrected, 
exit to PWR 390, Fix Verifi
cation and Checkout 
Procedure. 

#9 

PWR 390 

AC voltage is miSSing. Use 
PWR 307 and Y A01 0 to 
isolate the problem. Possi
ble causes for this lack of 
power are: 

1. Main power connec
tor defective or dis
connected. 

2. CB to customer's 
service outlet or other 
customer power fault. 

3. CB200 IN/C) defec
tive or associated 
wiring. 

#20 

(-~' (- (~ 

CP204 tripped. 

#12 

Short or overload in +24 
Vdc distribution to A2 
drives. Turn Service By
pass switch to On. Reset 
CP204 and attempt to 
power on. 

#21 

#13 

Use PWR 411 and Y A055 
(YB055 for B2; YC055 for 
C2) to isolate the short. 
Possible causes are: 

1. Cable form P631 in 
previous module to 
P630 in this module. 

2. K611 or associated 
time delay Wiring. 

3. Power Check (LED) 
circuit including K611 
and K612 N/C points. 

4. Off position of Service 
Bypass switch. 

5. If no short is found, 
CP204 is defective. 

4 

(-' 

No 

-- ~-~--- -."--~ 

( 
~. 

(~-" (~' (- (-"" f~ " (" ( 

+24 VOLT BOOTSTRAP FAILURE ANALYSIS PWR333 

SERVICE NOTES 

1 . Capacitor Check with CE Meter 

a. With power off, discharge the capacitor by shorting 
the terminals together. 

b. Open the circuit to one capacitor terminal. 

c. Set the meter range to R x 10. 

d. Touch the meter leads to the two capacitor terminals 
and observe that the needle nearly goes to zero, 
then returns toward infinity. 

e. Reverse the leads and repeat the check. Because of 
the charge built up by the first check, the needle 
should deflect beyond zero, then go back toward 
infinity. For large capacitors, set range to R x 1 to 
speed up the process. 

2. Rectifier Check with CE Meter 

a. Disconnect leads to CR201 assembly (PWR 31). 

b. With the meter set to R x I, measure the forward 
resistance which should be from 5 to 15 ohms. 

c. Set the meter to R x 1000 and reverse the meter 
leads. The resistance should be near infinity. 

Use PWR 411 and YA055 
(YB055 for B2; YC055 for 
C2) to isolate the 
short. Possible causes are: 

1. K331 contactor. 
2. Ground at Gate Ther

mal or auxiliary con
tacts. 

3. P634, P632, P637, 
or P645. 

~11 

+24 VOLT BOOTSTRAP FAILURE ANALYSIS PWR 333 



-4 VOLT FAILURE ANALYSIS 

~~~ .. ~~, 

~I DANGER ~ ~ LETHAL VOL TAGES are present in the power servicing ~ 
~ area. SAF ETY cannot be overemphasized. Consider II 
~ ALL CIRCUITS LIVE until measured otherwise. ~ 
~ CAPACITORS are potentially explosive devices. _ ~ 
~ WEAR SAFETY GLASSES. Alterreplacln~Janycapacitor, ~ I reinstall all SAFETY COVERS belere powering on machine. I 
~~~~ 

No 

Use PWR 356 to determine 
why -4-Vdc is missing at 
TB422-2. Possible causes 
are: 

#2 
PWR 360 Use PWR 356 to determine 

why there is no -4 Vdc 

3350 

output from the regulator. 
Possible causes are: 

1. P420 or P421 
2. Defective -4 V 

Re ulator. 

#3 

© Copyright IBM Corporation 1976 

o 0 

1. P420 
2. TB422 and associated 

wiring. 

#5 

441301 '" 
1 Jun 76 . 

~~ 
V 

rf'~ 
,)1 

,f)I\ 
'{)i' 

PWR 356 

~ 

Missing 

No 

Use PWR 356 to determine 
why -4 Vdc is missing at 
the logic gate. Possible 
cause is: 

1. Open circuit in -4 
Vdc supply or 
distribution. 

#7 

After problem is corrected, 
exit to PWR 390, Fix Verifi· 
cation and Checkout 
Procedure. 

#21 

PWR 390 

0 r~ ("-
0 '\.f 

0 
'''-.J 

#10 

PWR 390 
PANEL 150 

1. Measure voltage from 
A2D2B06 to W1 (Gnd) 
with digital voltmeter. 

2. Check the ripple with 
an osci lIoscope and a 
grounded x 1 probe. 

#11 

Voltage distribution prob
lem. Use YA090 
to isolate the problem. 

#9 

rf~, r) !""~~ ,,-,, ~y 'VI 

Test Point Range AC Ripple 

A2D2B06 -3.S4 to -4.16 V <0;04 V pip 

# 

W1 (the DC Common 
Ground) is located on the 

.".- logic gate. W1 is ground-
ed by a lead from the steel 

27 frame to W1-12. 

Any voltage measuring 
less than 70% of its rated 
potential is considered 
missing. 

#28 

Out of Spec 

#12 

Use PWR 356 to isolate the 
problem. Possible causes 
are: 

1. C421 open. See Service 
Note 1 on PWR 356. 

2. CR421 or CR422 open. 
See Service Note 3 on 
PWR 356. 

3. Defective Regulator 
Assembly. 

#13 

r';; _/~- (tf~ 
,"-y '\~J' 0 () 

! 
Check 

Voltage between P420-S 
(-) and P420-6 (Gnd = +) 
for S.7 to 10.7 V. 

With a digital voltmeter, 
measure the voltage be
tween A2D2B06 and 008. 
Adjust the -4 V Regulator 
Assembly for -4 V. Turn 
voltage adjustment screw 
clockwise to increase 
voltage. 

#16 

#17 

Use PWR 356 to determine 
why -4 Vdc is out of spec 
at the logic gate. Possible 
causes are: 

1. Defective -4 V Regu
lator. (Replace the 
assembly). 

2. High resistance con
nection in -4 Vdc 
distribution. 

#18 

_f~ 

v' o 

r:--~ --, 
I 9.7 Vdc missing. I 
L ______ ...J 

#19 

Use Y A026 and Pwr 356 
to isolate the problem. 
Possible causes are: 

1. P420 
2. Open CR421 or CR422. 

See Service Note 3 on 
PWR 356. 

3. Poor connection to 
C421, CR421 or CR422. 

4. CP421 fails to make. 
5. T 420 input taps. Refer 

to PWR 390 Entry C. 
6. Missing ac input to T420 

at TB421. The ac power 
is fed through K221 
points (PWR 321 for A2 ' 
Module; PWR 421 for C2 
Module). The pick cir
cuit for K221 is shown 
on PWR 411 for the A2 
Moduleand PWR 412 
for the C2 Module. 

After problem is corrected, 
exit to PWR 390, Fix Verifi
cation and Checkout 
Procedure. 

#26 

PWR 390 

r" l '1 

\,.,j>-

-4 VOLT FAILURE ANALYSIS 

PANEL 150 

Disconnect wire from 
TB422-2 to TB102-2. 
Reset CP421 and attempt 
to power on. 

#29 

Use PWR 356 to isolate the 
problem. Possible causes 
are: 

1. Short or overload at 
output. See Service 
Note 2 on PWR 356. 

2. Voltage too high, try 
decreasing voltage 
potentiometer on -4 
V Regulator Assem
bly. 

3. DC Regulator defec
tive or shorted com
ponent. (Replace 
Re ulator Assembly). 

#25 

PWR 355 

No 

Short in the -4 V distrib
ution. Use PwR 356 and 
Y A090 to isolate the prob
lem. Check distribution 
wiring and round return. 

#31 

-4 VOLT FAILURl:. ANALYSIS PWR 355 

c 
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-4 V AND +6 V REGULATOR DIAGRAM 

ilDANGER ~ LETHAL VOLTAGES are present in the power servicing 
~ area. SAFETY cannot be overemphasized. Consider I ALL CIRCUITS LIVE until measured otherwise. ~ I CAPACITORS are potentially explosive devices. ~ 

WEAR SAFETY GLASSES. After replacing any capacitor, I I ';"''' .ISAFHY COVERS "'ore ..... ,' ... 0" m~h'~. III 
~ 

( 

PWR 360 

Yes 

SERVICE NOTES 
Wl (the DC Common Ground) is located 
on the logic gate. Wl is grounded by a 
lead from the steel frame to Wl-12. 

1. Capacitor Check with Cf Meter 

a. With power off, discharge the capacitor by shorting 
the terminals together. 

b. Open the circuit to one capacitor terminal. 

c. Set the meter range to R x 10. 

d. Touch the meter leads to the two capacitor terminals 
and observe that the needle nearly goes to zero, 
then returns toward infinity. 

e. Reverse the leads and repeat the check. Because of 
the charge built up by the first check, the needle 
should deflect beyond zero, then go back toward 
infinity. For large capacitors, set the range to R x 1 
to speed up the process. 

2. Load Resistance Check with Cf Meter. 

Supply ScalI GndLud Tlst Point Condition Rllistencl 

-4V Rxl Common TB422-2 rp421 Tripped > l50hm 
1+ 01 

~P421 Reset >150hm 

3. Rectifier Check with Cf Meter 

3350 

a. Remove the lead to the rectifier heat sink from the 
capacitor (C421). The rectifier leads are soldered 
in place. Use the heat sink as a diode terminal. 

b. With the meter set to R x 1, measure the forward 
resistance which should be from 5 to 15 ohms. 

c. Set the meter to R x 1000 and reverse the meter 
leads. The resistance should be near infinity. 

441301 
1 Jun 76 

441305 
29 Oct 76 
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Possible causes for this 
regulated +6 Vdc failure 
are: 

1 . P421 connector. 
2. +6 V Regulator is 

defective. 

#5 

YA050 

Possible causes for the 
missing voltage are: 

1. TB422 or associated 
wiring. 

2. TB 101-11 or associ
ated wiring. 

#7 

After problem is corrected, 
exit to PWR 390, Fix Verifi
cation and Checkout 
Procedure. 

#6 

PWR 390 

(-

~4 VOLT AND +6 VOLT REGULATOR PWR 356 

YA026 ,---- YA090 ----., 
(YC026) 

P420 -4 V Regulator P420 
TB422 

.- CR42'-' CP421 
T420 I I -4 V Bulk 8 TB102 

10 I I 
I I -4 V Bulk 9 2 

8 CR422 I 
I I +13.6 V Bias 7 

9 
L __ -.J 

-4V 

CR423 
-4 V Sense 

P421 
rAc-~ 

CP420 +6 V Regulator 
4 

P421 W1 
10 I R422 

I lOOn 

11 

12 
5 

4 

+24 V Sense YA050(YC050) 
6 

Controller Section 
DC COMPARTMENT, Rear Half R535 

R536 

Drive Section 

Voltage Adj. (Top) 
Overvoltage (Bottom) PWR 355 

DC COMPARTMENT, Front Half 

Controller Section 

1~ 
4~ 

8 
T420 

Bottom 

Drive Section 

T532 

1 
o 

7 

fa 
a:l 
I-

100131 E I 

147 P420 0 258 

IX! 3 6 9 
Co 

N E N 
;Z <C M 

I.C) 
a.. ... a.. ... 

Q) Q) 

3: 3: 
18 & 18 0 a.. 

TB422 + TB431 6 

o 
;Z 
U 

551 
~~t:h4< 552 .... 552 

554 

, , 
L-T;..:B:.;:5;.;;3;..:.1 __ P;..;5;.;;3;..:4_~ __ ~_-_.I;.....-...J 16 

Rear 

555 {561 562 
563 
564 
565 

-4 VOLT AND +6 VOLT REGULATOR 

r 00132E I 

PWR356 
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+6 VOLT FAILURE ANALYSIS 

~~~~~~, 
~ DANGER ~ I LETHAL VOL TAGES are present in the power servicing ~ 
~ area. SAF ETY cannot be ovclcmphaslzed. Consider ~ 
~ ALL CIRCUITS LIVE until measured otherwIse. ~ 
~ ". ~ CAPACITORS are potentially explosIve deVIces. ~ 
~ WEAR SAFETY GLASSES. After leplacing any capacitor. ~ 
~ reinstall all SAFETY COVERS before powering on machine. ~ 
~ ~ ~~ 

Test Point 

A2T2G11 

Range AC Ripple 

+5.76 to +6.24 V <0.08 V pip 

Any voltage measuring less 
than 700/0 of its rated 
potential is considered 

#29 missing. 

Voltage distribution prob
lem. Use the diagram on 
PWR 356 to isolate the 
problem. 

#1 
Use PWR 356 to isolate the 
problem. Possible causes 
are: 

1. C422. See Service 
Note 1. 

2. Open CR423 or an 
associated connector. 
See Service Note 3. 

3. Defective Regulator 
Board. Replace the 
board. 

#2 

Yes 

Adjust the 6 V regulator 
following the method 
outlined on PWR 390 and 
return here to complete the 
analysis. 

#4 

After problem is corrected. 
exit to PWR 390 for Fix 
Verification and Checkout 

. #5 

Procedure. 

#3 

PWR 390 

#6 

PWR 390 
PANEL 150 

+6 Vdc missing or 
out of spec. 

1 . Measure voltage from 
A2T2G 11 to ground 
(W1) with a digital 
voltmeter. 

2. Check ripple with an 
oscilloscope and a 
grounded x1 probe. 

#7 -
OK 

Yes 

#9 

Check 

For 13.6 Vdc between P421-
6 (+1 and P421-1 (-I. 

#10 

Yes 

#11 

No 

Use PWR 356 to determi ne 
why +6 Vdc is out of spec 
at the logic gate. Possible 
causes are: 

1. Defective +6 V Regu
lator Board. Replace 
the board. 

2. High resistance con
nection in +6 Vdc 
distribution. 

#12 

3350 
441301 1441305 
1 Jun 76 . 29 Oct 76 
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o o o o tf"~" 

~)) 

No 

/ 

/ 

W1 (the DC Common 
Ground) is located on the 
logic gate. W1 is grounded 
by a lead from the steel 
frame to W1-12. 

#28 

Use PWR 356. and 
Y A026(YC0261 to 
isolate the problem. 
Possible causes are: 

1. CR423 diode assembly. 
See Service Note 3. 

2. C422 or its connections. 
See Service Note 1. 

3. T420 or its output 
connections. 

4. Missing ac input to 
T420 at TB421. The ac 
power is fed through 
K221 points (PWR 321 
for A2 Module; 

#14 

PWR 421 for C2 
Module!. The pick cir
cuit for K221 is,shown 
on PWR 411 for the A2 
Module and PWR 412 
for the C2. 

Yes 

Yes 

#13 

#21 

PWR 355 
PWR 356 

B 

13.6 Vdc missing. 

The input voltage to T420 
appears to be fau Ity. Use 
PWR 356 and Y A026(YC0261 
to isolate the problem. 
Possible causes are: 

1. Defective CP221 or its 
associated wiring. 

2. Input line voltage miSSing. 
3. Defective T420. 
4. K221 points. 
5. K221 pick coil or its 

associated circuits. 

The 13.6 Vdc voltage 
distribution is faulty. Use 
PWR 56 and YA026 to 
isolate the problem.Possi
ble causes are: 
1. P421 
2. CP420 
3. TB422-4 or associat

ed wiring. 
#20 

r"\ 0, ,t'~ 
0 ~y V 

No 

~~ 
~} 

PANEL 150 

CP420 tripped. 

Disconnect wires from 
TB422-3 to TB101-11 and 
P643-2. Reset CP420 and 

Use PWR 356 to isolate the 
short. Possible causes are: 

1 . Short at input to 
regulator. See Service 
Note 2. 

2. Short or overload at 
output. See Service 
Note 2. 

3. Voltage too high. try 
decreasing voltage 
potentiometer on + 6 
V Regulator Board. 
Turn adjustment 
screw counterclock
wise two turns. 

4. Defective DC Regula
tor Board. Replace 
the board. 

#19 

After problem is corrected. 
exit to PWR 390 for Fix 
Verification and Checkout 
Procedure. 

#15 

PWR,390 

0 tf"~ 0 V " '. 

+6 VOLT FAILURE ANALYSIS PWR 360 

SERVICE NOTES 

1. Capacitor Check with CE Meter 

2. 

a. With power off, discharge the capacitor by shorting 
the terminals together. 

b. Open the circuit to one capacitor terminal. 

c. Set the meter range to R x 10. 

d. Touch the meter leads to the two capacitor terminals 
and observe that the needle nearly goes to zero, 
then returns toward infinity. 

e. Reverse the leads and repeat the check. Because of 
the charge built up by the first check, the needle 
should deflect beyond zero, then go back toward 
infinity. For large capacitors, set range to R x 1 to 
speed up the process. 

Load Resistance Check with CE Meter 

Supply Scale Gnd Lead Test Point Condition Resistance 

+6V Rx1 Common T8422-3 P420 Tripped >150hm 
1+ 01 P420 Reset >15 ohm 

T8422-2 W1· > 10 ohm 

• Located on Logic Gate. 

#27 

3. Rectifier Check with CE Meter 

a. Disconnect leads to CR423 assembly (PWR 56). 

b. With the meter set to R x I, measure the forward 
resistance which should be from 5 to 15 ohms. 

c. Set the meter to R x 1000 and reverse the meter 
leads. The resistance should be near infinity. 

Short in the +6 V distrib
ution. Use PWR 356 and 
Y A090 to isolate the prob
lem. Possible causes are: 

1 . Logic gate distrib-
ution. 

2. K602 or its associated 
pick circuit wiring. 

~, 
\ y o 

+6 VOLT F AlLURE ANALYSIS 
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FIX VERIFICATION AND VOLTAGE CHECKS 

PWR 

3350 

FIX VERIFICATION AND CHECKOUT 
PROCEDURE 

Complete the following checklist to ensure that the 
machine problem has been corrected. If a check 
cannot be completed, go to the referenced MIM 
page for aid in making a fix. 

Note 1: It is not always necessary to check each 
step. Use your judgement for skipping all 
unneeded steps. 

1. Set Power Mode switch to Local, then power 
off the string by placing the Power 
Off/Enable switch in the Off position. If the 
string does not power off, go to PWR 322, 
Entry C (controller). 

2. Restore the string to normal operating 
conditions. (Remove all diagnostic jumpers 
and replace wiring, connectors, or parts that 
were removed.) 

3. Power on the string, then set Power Mode 
switch to Remote. 

4. Verify that the Power Sequence Complete (LED) 
and String Power Sequence Complete (LED) 
indicators and the blowers in each module all 

• turn on. If not, go to PWR 9, Entry D. 

5. Turn on the A and B Drive Start switches on 
the problem module(s). Verify that both 
Ready lamps turn on. If not, go to START 
100, Entry B. 

6. Check power supply voltages as shown in the 
Voltage Check Chart (this page). (See Note 
2.) 

7. Examine the DC Compartment air filter and 
clean or replace as necessary. 

8. Replace all covers. 

9. Run a string check. (See START 110.) 

10. Go to START 500, Entry A. 

© lopyright IBM Corporation 1971\_ 1977 

PWR 

VOLTAGE CHECKS 

Note 2: The following checks should be made 
with the drives stopped or Ready but with no 
Seek or Read/ Write operations in progress. 

DC Voltage Checks 

Measure each dc voltage in the order listed in the 
Voltage Check Chart. Only two voltages can be 
directly adjusted (-4 V and +6 V) for the 
controller board (A2). If adjustments are 
necessary, measure with a digital voltmeter. The 
adjustment potentiometers for -4 V and +6 V 
Regulators are accessible when the rear DC 
Compartment cover is removed. Be certain that 
only the voltage adjustment potentiometer on the 
regulator card is adjusted. (See PWR 356.) The 
overvoltage potentiometer on each card is adjusted 
at the plant and should not be changed. Turn the 
voltage adjustment potentiometer clockwise to 
increase the voltage. 

If the voltage checks are not completed 
successfully, exit to the appropriate MAP indicated 
in the Voltage Check Chart. 

If this page is entered because of a known dc 
voltage problem, and the voltage checks are correct, 
the problem must be in the voltage distribution. ' 
Use the appropriate diagram listed in the chart to 
isolate the problem. 

f' (' (' ( (" 

FIX VERIFICATION AND VOLTAGE CHECKS PWR 390 

AC Ripple Checks 

If the peak-to-peak ac ripple exceeds the maximum 
listed in the chart, it is likely that a power supply 
part has failed. 

To measure the ac ripple, use the ac input on a 
scope having a 0.01 volt per centimeter range and a 
X 1 probe placed on the test points shown in the 
chart. Place the probe ground on any convenient 
ground point. 

If the ac component is greater than the maximum 
listed, exit to the appropriate MAP referenced in 
the chart to correct the problem. 

Wl (the DC Common Ground) is located 
on the logic gate. W1 is grounded by a 
lead from the steel frame to Wl-12. 

I 
/ 

VOLTAGECHECKCHART / 

/ 
DC Test Points - I Tolerance Adjustments 

Supply I (Volts) 
I 

+24 V TB301-6 to I 
I 

+19.2 to +30.7 None* 

BS Seq. W1 (Gnd) 

-4 V Reg A2T2B06 to -3.84 to -4.16 Turn screw 
A2T2D08 (Adiust to 4.0) clockwise to in-

crease voltage 
+6 V Reg A2TG11 to +5.76 to +6.24 Turn screw 

A2T2D08 (Adjust to 6.0) clockwise to in-
crease voltage 

*Check transformer primary input taps and change to match available 
voltage. (See chart above.) 

PWR 

~ 
TRANSFORMER PRIMARY INPUT TAP 
WIRING CHART 

Voltage TB421 (YC026) 

200 V Phase C to TB421-2 

208 V Phase C to TB421-3 

230 V Phase C to TB421-4 

Logic Maximum Diagram Page Entry 
Page AC Ripple 

YA05G- 0.6 V pip PWR 331 PWR 333, A 

YA090 0.04 V pip PWR 356 PWR 355, B 
BV100 -

YA090 0.08 V pip PWR 356 PWR 360, A 

BV100 

FlY VERIFICATION AND VOLTAGE CHECKS PWR390 
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COMPONENT AND TEST POINT LOCATIONS 

-, I DANGER ~ 
~ LETHAL VOLTAGES are present in the power servIcing ~ I area. SAFETY cannot be overemphasized. Consider ~ 
~ ALL CIRCUITS LIVE until measured otherwise. ~ I CAPACITORS are potentially explosive devices. ~ 
~ WEAR SAFETY GLASSES. After replacing any capacitor, ~ I reinstall all SAFETY COVERS before powering on machine. ~ -See ZA 1 00 for relay and contactor point location. 

DC COMPARTMENT, Rear Half 

R535 
R536 

Drive Section 

Voltage Adj. (Top) 
Overvoltage (Bottom) 

Controller Section 

1 4 7 P420 (2) 
258 
3 6 9 

1 TB422 + TB431 6 

A2MODULE 

Sequence 
Panel 

o t 00132E , 

~ 
U 

rl(~~AJ551 552 
L..-....... .........,r--T-+--4 552 

to 554 
C;; ~ '~ ~ ~ fa 555 { 561 
~~~~~~ ~ 

f> f> .f> f> f> U , , 563 
564 

1~T_B_5_3_1 __ P_534 ___ ~ ___ ~_-_~ __ J16 565 

Rear 

3350 
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;r~ 
'Vi 

~ 
Vi o 

DC COMPARTMENT, Front Half 

Controller Section 

1~ 
4~ 

T420 

:--:::-~--- DC Compartment 
Rear Half 

Bottom 

AC COMPARTMENT, Top View 

CP201 6 
CP202 , TB306 

I CP221 I 
l Convenience J * :: 1 R311 I N Outlet 

v 
0 I N N ~r-t 

I K201* 
N ~ 
~ ..2. ~ TB351 

Drive Section 

81 ~ M y- f> --

1 
o 

7 

fa 
ell 
~ 

100131 E 1 

: 7r CB230 ,CR201*, CP331 

P351 

L ___ -1 
~ 

.... N 

C202* ~ ~ 

CB200· M M 
-I -I 

I-;-
M 

(Note) I C200* I 0 

8 N 

8 I K203*1 I K202*1 
ell 

~~ rt:. 

I Kn,l r-
1 C201*1 .... -..... ~ 

T201 * N 0 I R201*1 
[ 

ellz 
~-

r0- Il TB201* 41 11 TB202 b 

Front 
*Not in C2 Module. 

~ Note: In terminal blocks TB203 and TB2", the terminals are numbered from 
top to bottom. 

("~ t'",), ,1(''"), I'" 
0 ''Lf ',3 \ 

"'----Y o 

M v 
to to 
M M 
-I -I 

-1 

K361 .... 
to 
M 

- ell 
~ 

JL 

1 00141 

] P304 
P361 

........... 

COMPONENT AND TEST POINT LOCATIONS PWR391 

12 

SEQUENCE PANEL, A2 MODULE 

Board A 

/jString Power Sequence Complete. * 

6 P645 1 5 P643 1 

~602 8 -- TP9 €i • TP8 

1 @TP~ ~ 
I0TP3~ ~ i 9 

P641 rP4 ~ TP'ooi P640 

L::J TP6 • 
12 

P64:? . 00142 

*Not used in C2 Mod/Jle. 

Board B 
22 

@ 
TP18 
o 

P634 

K611 

Power Seq. Delay 

CR 

K612 
631t;;;;\,Power 
CR 'Cr"Check 
632&Power 

Seq +6 V Sense Drive 
"A" Comp "-----..... 

OTP4 
OTP5 

K652 

@ 

~DA Seq. Comp A 

"B" K662 

CR680&Start 
CR681~ HDA Seq. Comp B CR 00 Stop ~ __ --J 

682 00 Air TP6 TP8 

@ .•• 
TP7 • 

P632 

TPTP 
1413 

TP160 O •• TPll 

TP170 .'0 @ 
TP15 TP12 ~ 

,---__ ---.Tl~ 

K632 
T~ 

Start Drives Ta 

K631 

Allow Start 

K633 

Dr. Seq. Comp 

K651 

Dr. Motor Run A 

K661 

Dr. Motor Run B 

TP10 • 

T~ 

@ 

COMPONENT AND TEST POINT LOCATIONS PWR391 

o O 0-, " 
.: ',' ,': 
;, _.1 
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DRIVE POWER SEQUENCING ANALYSIS (A2) 

An overall description of the power
on sequence is located on PWR 306 
through PWR 308. 

Exit to indicated page 

CP 

531 
532 
533 
534 
535 
536 

Function 

+24 V Local 
+6 V Bulk 
-24 V Supply 
+12 V Supply 
-12 V Supply 
-4 V Supply 

Page Entry 

PWR 270, A 
PWR 260, C 
PWR 250, B 
PWR 240, 0 
PWR 240, C 
PWR 255, C 

Note: Tripped CPs are seldom the 
fault of the CP. 

" 
Turn the Service Bypass 
switch to Off and attempt 
to power on. If attempt 
fails, see START 100 for 
a new fault indication. 

,2 
After problem is corrected, 
exit to PWR 290 for Fix 
Verification and Checkout 
Procedure. 

#28 

PWR 290 

33S0 
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K612 should be picked. 
Use PWR 261 and 
Y A055 to isolate 
the problem. Possible 
causes are: 

1. K612 coil or +6 V 
return circuit. (K612 
has a 6 V coil. Do Not 
swap with other posi
tions.) 

2. K331 points. 

,3 

441301 
1 Jun 76 

Yes 

('" (". (:' {C' e- (--. 

Use PWR 411 and Y A055 
to determine why +24 V is 
missing at TP9. Possible 
causes are; 

1. P534,P632 
2. Defectiveaux points 

on CPs 531 to 536. 
3. TB431 or connections 

to aux points of CPs 
531 to 536. 

,,3 

Use PWR 411 and Y A055 
to isolate the problem. 
Possible causes are: 

1. P634 
2. Service Bypass switch 

fails to make contact 
in the Off position. 

,,4 

PWR 402 

After problem is corrected, 
exit to PWR 290 for Fix 
Verification and Checkout 
Procedure. 

,20 

PWR290 

(' 

" " / 

. __ ._._-----

('~. (~' {-" 

The top center black button 
protrudes when not picked. 
If in doubt, note change in 
button position with power 
on and off. 

#21 

Power Check (LED) on. 

#18 

Use PWR 411 and Y A055 
to isolate the problem. 
Possible causes are: 

1. P630 or P640. 
2. K611 points. 
3. Defective Power 

Sequence Complete 
(LED). 

4. K611 coil. 
5. CR633 or associated 

time delay circuit. 
,,9 

P351 

('" (" (~ (-' (' (~ ('" c (~ ("" c . , (~ 

DRIVF POWER SH)lJENClN(j ANALYSIS (:\2) PWR 401 

PWR 9 

B 

AC COMPARTMENT, Top View 

SEQUENCl: PANEL 

Board B 27 

~----------------------~ ,PTP 

12 

@ 

CR 

TP18 
II> 

K611 

631 t::"::\... P(IIW! 

~ eh,·11.. K612 
CR~. 

P634 

632\..::r"P,IWI" 
\"1/ -6 V 5,'/1\,' O,.VI' 
(;'111111 L-___ ---I 

"A" 

o TP4 
II>TP5 

K652 

"R" K662 

@ 

CR680&St'lIl 
CR681~ HOA Sl'q CllrllP!j 

CR ~S'njl L ___ ---I 

682 & Ad TPG TP8 

@ 0TP7 0 

o 
P632 

1413 
TP160 OOOTPll 

TP170 0 0 @ 
TP15 TP12 Ji!IIi!ii1 

...-___ ----, Tl~ 

K632 T~ 
S ... tD"vo~ T~ 

K631 T~ 
Alluw Sid'! 

K633 

Or St'll Cump 

K651 

01 MulOt Run A 

K661 

01 Motu! Ru!' H 

TP10 
0 @ 

'" M 

'" Cl. 

6 10011981 

~===:==~~-l_T~B~30~6JL ______ ~~ 
r-T"I'"----.'T""-....... -r--- --..,.,...--1 Convenience * 

I 
I 

I K201 * 
I 
I L __ _ 

* M 
~ (Note) C200' 
co 
I-

r-L.-----__ .....lo.--, 

::. ]" 
N 0 T201' 
~~ 

L-____ ~7 

Outlet ;g 

C202* 

N 
0.. 
U 

8 EJ IK202*1 

I C201" I 
I R201" I 

L TB201 * 41 

... 
M 
0.. 
U 

Ln ~ 
M M 
...J ...J 

K33.1 

Y-
CP331 

M 
CO 
M 
...J 

K361 

0 
M 
M 
0.. u 

V 
CO 
M 
...J 

... 
CO 
M 
CO 
I-

a 

Front 00141 
• Not in C2 module. 

Note: In terminal blocks TB203 and TB211 the terminals are numbered from the 
top to the bottom. 

DRIVE POWER SEQUENCING ANALYSIS (A2) 

P304 
P361 

PWR 401 

(~ 
•. t 
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DRIVE POWER SEQUENCING ANALYSIS (A2 or C2) 

An overall description of the power-on sequence is 
located on PWR 306 through PWR 308. 

Use PWR 411, Y A050, and 
YA049 (PWR 412, YC050, 
and YC049) to determine 
why +24 Vdc is missing at 
TP8. Possible causes in the 
A2 Module are: 

1. TB422-5, TB1 01, or 
P64J.5. 

2. Logic Gate Thermal 
points. 

3. CP311 Aux points. 

Possible causes in the C2 
Module are: 

1. TB422·5, TB1 01, TB306 
TB306-2, or P637·2. 

2. Logic Gate Thermal 
points. 

3. CP311 Aux points. 

3350 
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No 

Yes 
r----- -----, 
I Tripped element of CP311 I 

I remains activated as long as I 
the +24 V Bootstrap is pre- I 

I sent and the blower thermal I 
I is open. L ____ _ 

rAn -;er~ted mo-;;;r - -, 
I causes the thermal to stay I 
I open. Mechanical drag, a I 

missing 208 Vac phase, or I 
I electrical overload can 
~u~ overheating.:...... _ -.J 

Use YA010and YA020 
(YC010 and YC020) to 
determine why CP311 trips. 
Possible causes are: 

1. Defective thermal. 
2. Defective CP311 or 

associated wiring. 
3. Short or overload in 

blower motor. 
4. K222 points failing to 

make contact (A phase is . 
missing). 

5. Binding motor shaft. 

After problem is corrected, 
exit to PWR 290 for Fix 
Verification and Checkout 
Procedure. 

PWR 290 

441301 \441305 
1 Jun 76 29 Oct 76 

No 

Yes 

Check the following possi
ble causes for the Gate 
Thermal tripping: 

1. Environmental heat 
problem. 

2. Defective thermal. 
3. Blower running back· 

wards due to incorrect 
power phasing. 

4. DC Compartment air 
filter. Clean or replace 
as requ ired. 

5. K222 coi I open. 

f'Mech;ni~ drag o~le-;;'i- -, 
I cal overload, if margiRal, I 
I may require time to build I 

up sufficient heat to open 
I the thermal. Some odor or 
I noise is usually evident I 
~ith~ d':!:.ctive m~r ~ .-I 

(-

No 

Use PWR 411 and Y A050 
(PWR 412 and YC050) to 
isolate the problem. 
The possible cause is: 

P64J.1 or associated wiring. 

No 

Yes 

( 

PWR 401 
PWR 416 

Use PWR 411, Y A050, and 
YA055 (PWR 412, YC050, 
and YC055) to determine 
why TP9 has +24 Vdc but 
TB306-6 does not. Possible 
causes are: 

1. K606 coil or the +24 Vdc 
return. 

2. K606-1 points. 
3. TB306-5, P637-6, or 

P645. 

After problem is corrected, 
exit to PWR 290 for Fix 
Verification and Checkout 
Procedure. 

PWR 290 

Yes 

(- ( (- (--

DRIVE POWER SEQUENCING ANALYSIS tA2 or C2) PWR402 

SEQUENCE PANEL, A2 MODULE 

Use PWR 411 and YA055 
(PWR 412 and YC055) to 
determine why K331 is not 
picked. Possible causes are: 

1. K331 coil open. 
2, +24 Vdc return circuit. P641 

12 

AC COMPARTMENT, Top View 

CP201 

B 
TP10 0 ! 

TP6° 

P642 00142 

*Not used in C2 Module. 

9 

P640 

CP202 ~ r-:::::==:=l-.-,.."..lr.!!~~--~T'r-'" r-"TT-----,I"'I'"'----,I"T"--'---,.r---14 Convenience 

P351 

* 

I 
I 

I K201* 

I 

N 
N 
N 
~ 

CP221 Outlet 

CB230 

L ___ t---
CB200* C202* 

~ (Note) C200* 

'8 81 K202*1 

'al 

_L.... ___ ~......, 

I C201*1 
T201* I R201*1 

'--___ ..... 7 11 TB201* 41 

0 
M 
M 
a.. 
U 

CP331 

..... N M o:t 
It) It) 

~ CD 
M M M 
...J ...J ...J ...J 

I K351 I K361 -CD 
M 
aI 

EJ 
~ 

8 

I 00141 Front 
• Not in C2 module, 

Note: In terminal blocks TB203 and TB211, the terminals are numbered from top to 
bottom. 

P304 
P361 

DRIVE POWER SEQUENCING ANALYSIS (A2 or C2) PWR402 



DRIVE POWER SEQUENCING DIAGRAM 

CONTROLLER 
POWER 
TPs (Test Points) 

/.---------YA050-------..... , on Sequence 
Board A 

+24 V Power Sequence ~ 

+24 V Bootstrap Sequence ~ 

T201 
XFMR 

TB306-4 K603-2 

EPa Control P645·2 

P643-4 
K60l·l 

~ __ ~-+~24-V~B~oo~t~st~~~p~---+~ 

P641 

CR203 

+24 V Drive Sequence (Out) ~ 

+24 V Poll ~ 

..... ~ __ +24 V Power 
Sequence Complete 

String Power 
Sequence Complete 
(LEO) 

(Ground) 

Blower { 
Thermal ____ .., 
YA020 

R3l1 
Blower 
CP311 

DRIVE POWER SEQUENCING DIAGRAM PWR 411 

A2POWER 
TPs (Test Points) 
on Sequence Board B CE 

Mode 
Service 
Bypass a 

B~A 
Off 

~~0 >ln64
G-5 ~V ~ 

power;, ~ rb Seque~ce d;) ~ ~ 
(In) P634.20!7P534.9 ,.----'T8431.6 P632·13 ~ 

~ P63O·5 ~f HH CPs 531·536 H~;}-()----' 
9 Aux POints 6 P637 6 P634·5 8 P632·3 P534·. . 

I Service 
Bypass +24 V Sense BS 

On ? (510301 TB431·5O----.....:..:;:....:...:::::.:::::.::=... 

if 
P63G_6 

K611.1 7 yt--P_6_34_.1_4 _____ --, 

.... ---o--wo 

.. ----0--4000 

R632 
1.3 KH 

Power 
Check 
(LED) 
YA055 

P645-2 

J ACPower 
K606-l ~ Drives 

P645-3 ~ 
TB306-6 ~-o--IO(,,) 

YA055 

Power 
Sequence 
Complete (LED) 

T4 +24 V Power Sequence (Out)~ '>{9 
P631-2 A 

P637·3 R633 
1_3 Kn 

\ 
\ 

+24 V BS Sequence 
Return 

\ Connect jumper 
from T4 to T3 

\ in last module 
\ 

>IV P63l-sl . 
N 
~ 
a: 
~ 
c: a 

P631-5 >E> .... 
I C 

g 
u .. L-____ ~p~~P64~G-~6~-+~2~4~V~B~S~Se~q~u~en~ce~-~l-~~-------------____________ ~~--+~2~4-V~B~S~~~u~e~nce~~--~ 

P631·4 -4-- +24 V Power Sequence Complete T3 

3350 

Also shown 
on PWR 331 

© Copyright IBM Corporation 1976 

000 

Power Mode 
Switch in Local 
position (S903) 
YA04S 

441301 
1 Jun 76 

iJ "-- ' 

441305 
29 Oct 76 

~~, t:~~ 
''LJ! 0 

~ 
~-y 

-4 V Ctrl 
TB422-6 CP421-Aux 

r"', r'~ 
'-Y' ""J 

Subsystem 
Sequence 
Start 

,~-~ 

IV r----""" 
I 

'-./ 
I"~ f'~ tf~-" 
, " ,. "i : ,I 

"----Y "j ",-y 

P631-4 >eJ 
c: 
c: a 
u 
E ,g 

>tV 15 
a 

r (Picks Controller String Power Sequence Complete 
Relay - K603. Y A050) 

+24 V Poll T2 

Of.,.;:f~ _____ r~ P6~3 P~G_3 P6~5 5 ~6 
L-~----~W~~~~-+--<~~~)____<Y'y04 

Service On 
Bypass Y A055 
(51030) K632:1_. 

r----...., ,/-"" 1"'").., ~~" rf'.~\ r'~ r) ,r=>, ,I""" 
',,---~ 0 J ~j 0 ",Y' ',,---J il ~ ~J;i 

P631-71 
Connect jumper from '\,-
T2 and Tl in last 1\_ ") 
module I -

I 
P63().2 T1 >(!] 
(Not used >--.. -D---------+,-4 B 
in A21 

Allow Start P631-91 

YA055 

I-

DRIVE POWER SEQUENCING DIAGRAM PWR 411 

y \" ,; () () 
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(-" (' (" ( (' (~\ (' 

DRIVE POWER SEQUENCING DIAGRAM DRIVE POWER SEQUENCING DIAGRAM PWR 412 

:;;: 
a: 
if 
c: 
o 
'" o 
ti ., 
c: 

B2 POWER 
TPs (Test Points) 
on Sequence 
Board B 

+24 V 
Power 

~ Sequence (In) 
KSll-l ~f-+-----' 

PSJO.5 (r-ox 

9 
Off 

Logic Gate 
Thermal 
YB090 

AC Power 

TB431-5 , 

~~~~~~>-----~~~~ 
PS32-13 PS37-S YB055 

+24 V Sense BS 

C2 POWER 
It) 

TPs (Test Points) ~ cb KS06-1 
on Sequence: g I 4 AC 

Board B~ff-PS34l0 )~-9 "'-CP-S-5-3-1--53-6:T_B-C43)-1_-S<H(-13 )rL<~ ~ 
P634-5 8 9 PS32-3 Aux Points P5346 '¥i P637-S P645-2 P64!>-3 

Service II TB306-6 

0, 1 ~s"~;'J TB431-5 o-________ +-=2..;.4...;V'-S"'e;;;.n-=se;;..;;;.B"'S_ 

7 P634-14 
~------------~ 

Ferro 
Controller 
AC 

Yr.050 r K221 

PS~~_14 __ ~.-~~~ ________________ ~ ____________________ ~ ___ P_S_3_1-~?J,-_. ,~ T4 +24 V Power Sequence (Out) - ;7' .-
A 

+6 V Ctrl 

Power 
Check 
(LED) 
YB055 

Power 
Sequence 
Complete 
(LED) 
YB055 

YB049 
TB306-2 TB306-3 

L...(>----~>_, 

P534-6 

I 
I 
I 
I 

I 
I 

TB306-9 CPS 
531-536 

, 
'r-) 
~-

Blower 
Thermal 
YB010 

Connect 
\ jumper from 

\ T4 toT3 
\ in last module 

P534-9 AUK Points TB431-S 

• P637-3 

+24 V BS Sequence Return 

K611-1 

10> 
Power 
Check 
(LED) 
YB055 

Power 
Sequence 
Complete 
(LED) 
YB055 

Blower 
Thermal 
CP3ll-Aux 

C CP42o-Aux 

CP3l1 
Blower 
Thermal 

CR221 

+24V Sense to 
P421-5 YC026 

Blower AC 

YC050 
A ..,..----r~ 

L.--------1C}J 

P643-1 

Sequence 
Board 

A-+ 

Gate-Blower 
Thermal/Sense 

..... -..,....B 

8 ~ ~~~--------e---~~~ 
~'~o-6 

P631-8 1 
~~~~---.--..---*-+--...., 

Thermal 
in Blower 

TB306-4 

o 
to-

KSll-2 P63O-S KSll-2 

PS37-2 +24 V BS Sequence Return P631-8 

T4 +24 V Power Sequence (Out) -+ P631-2 

+24 V Poll T2 P63l-7 

+24 V BS Sequence +24' V BS Sequence P631-5 
PS3O-4<~---4t-___ -----+-24--V-p-0-we--r-s-~-u-e-n-ce-c-o-m-p-l-et~et----T-3--r-------------------~-----------------------+----~-~----P63--o--4-<:~--~~ ___ ----+-2-4-v--p-owe--r-s-e-q-ue-n-c-e-c-o-m-p-le~t~e----T-3-----f~~----~--~~~~~-------------------rP~6~3~1~-4~ 
P6JO.8~~----K-6-32-_-4----------~------~------~~----------------------------------------~r---~ P6JO.8~~----K-6-3-~-4----------~------~--------rD~-------c-on-n-e-ct-----------------------------r~--~ 

'

jumper from , 
T4 to T3 . 

T2 P631-7 +24 V Poll in last module 

P630-3 < 6 ,> P630-3 <: 6 

* _ ,jJ Off Connect \ * _ ,jJ Off ~S34-3 Connect \ 
P634-5 ~ -O~4_--_-... jumper from 'v- P634-51...V' -O~4----J~ r jumper from 'F-

On T2 to T1 I' -) On T2 to T1 _) Service Service 
Bypass YB055 in last module I Bypass YB055 in last module I 

/:l / (S103O) +24 V Allow Start I T1 P63l-9 (51030) +24 V Allow Start I T1 P631-9 
~·~----------------------------------~~]~~~~~r~----~<~------------~~~~--------------~~~~~~~~ 

PS3o-2 P630-2 

I 
YB3055 YB3055 

3350 441301 
1 Jun 76 

441306 
1 Apr 77 

© Copyright IBM Corporation 1976, 1977 DRIVE POWER SEQUENCING DIAGRAM PWR 412 



~I DRIVE POWER SEQUENCING ANALYSIS (B2) 
An overall description of the power-on sequence is 
located on PWR 306 through PWR 308. 

,6 

START 140 

A 

rives power-on 
sequence failure in a B2 
Module. 

No 

DC Companment air filter. 
Clean or replace as 
required. 

,10 

Check 

With power on. the blower 
should be forcing air out 
the top of the I ic ate. 

,II 

Note: CPs 330 and 331 have white pushbuttons that 
protrude about 1/8 inch when reset and about 1/4 inch when 
tripped. 

No 

Turn Service Bypass 
switch to Off and attempt 
to power on. If B2 Module 
fails to power on. return to 
START 100 for a new fault 
indication. 

,IS 

,20 
The top center bleck button 
protrudes when not picked. 
If in doubt. note change in 

No /' button position with power 

Yes 

,2 
'PWR 412 YB049 

Check 

Check the following poIIsi-
ble causes for CP311 
tripping at random: 

1. Poor connection to 
the aux points of 
CP531 to 536 or 
blower thermal. 

2. Defective aux points 
of CP531 to 536. 

3. Defective blower 
thermal. 

4. Defective CP311. 

'3 

',4 

3350 
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a o 

,12 

Check the following possi
ble causes for the Gate 
Thermal tripping: 
1 . Environmental heat 

problem. 
2. Defective thermal. 
3. Blower running 

backwards due to 
incorrect power 
phasin 

,13 

Exit to indicated e 

ep Function Pe,eEntry 

531 +24V Local PWR 270. A 

532 +6 V Bulk PWR260, C 

533 -24VSupply PWR250. B 

534 +12VSupply PWR240. D 

535 -12VSupply PWR240, C 

536 -4 V Supply PWR255. B 

Tripped CPs are seldom the fault of 'the CPo 

441301 441306 I 1 Jun 76 1 Apr 77 

f'" 0. ("! t~ ,r',,\ 
. I I~ "-~' '-J '\....Ji '-Y' 

Use logic YB020 to isolate 
and correct the problem. 
Possible causes are: 

1. Wiring from K331 
N/O points 3,6. and 
9 to TB211 open. 

2. Open blower motor 
winding. 

If blower replecement is 
necessary. see HDA 730 
for 

,,6 

n r)\ 

'--f ,y 
.", . 

;' /' on and off. 

,23 

K331 should be picked. 
Use PWA 412 and YB055 
to isolate the problem. 
Possible causes are: 

1. P637 
2. K331 coil or +24 V 

,211 

Yes 

Use PWR 412, YB055, and 
YB010 to determine why 
no machine power.Possi
ble causes are: 

1 . K331 contacts. 
2. P304 (No ac power to 

this module). 

,24 

Use PWA 412 and YB055 

l"~ 
'~ 

to determine why + 24 V is 
missing et TP9. Possible 
causes are: 

1. 
2. 

3. 

4. 

,,8 

P632 
CP311 (Blower ther-
mal) aux points defec-
tive 
Logic gate thermal 
contacts (see Note). 
TB10l. TB431. TB306. 
or associated wirin 

o 
~j () 

After problem is corrected, 
exit to PWR 290 for Fix 
Vermc:.tion and Checkout 
Procedure. 

,28 

PWR 290 

Use PWA 412 and YB055 
to isolate the problem. 
Possible causes are: 

1. 

2. 

,22 

P634.P630.orP631 
in previous module. 
Service Bypass switch 
fails to make contact 
in the Off position. 

o (."J' "'" .' 

DRIVE POWER SEQUENCING ANALYSIS (82) PWR415 

SEQUENCE PANEL 

Board B 

12 

'" M 

If 

CR 

TP18 
o 

6310... POW1'f 
~Chl·(·k 

CR c::._ 

P634 

K611 

K612 

63'2 \::r Pl)Wer 
SI'll ·6 V Sen\f! D'lv~ 
CUIlII'L... ____ ..J 

"A" 

OTP4 
.TPS 

@ 

K652 

~DA Seq, Com!) A 

K662 

CR680&St.,t 
CR681~ JHDA 5<"1, Comp B 

CR 00 StoP L... ___ --' 

682 00 An TP6 TP8 

@ ·TP7· 

• 
Pl32 

:rPTP 
1413 

TPI6 •••• TP11 

TP17. • • @ 
TPIS TP12 ~ 

~ ___ --,Tl~ 

K632 T~ 
Start DrlYes ~ 
~ __ --'T~ 

K631 

Allow Stdft 

K633 

Dr. Seq. Camp 

K651 

Of MUlor Run A 

K6IIl 

Of Motor Run B 

TP10 • 

TaJ 

@ 

DRIVE POWER SEQUENCING ANALYSIS (82) PWR 415 

;r~ ('''01 0 0 ~ .)/ ~l ~.'. o o o 



DRIVE POWER SEQUENCING ANALYSIS (C2) 

An overall description of the power
on sequence is located on PWR 306 
through PWR 308. 

Exit to indicated pege 

CP Function 

531 + 24 V Local 
532 +6 V Bulk 
533 -24 V Supply 
534 + 12 V Supply 
535 -12 V Supply 
536 -4 V Supply 

Page Entry 

PWR 270, A 
PWR 260, C 
PWR 250, B 
PWR 240, 0 
PWR 240, C 
PWR 255, C 

Note: Tripped CPS are seldom the 
fault of the CP. 

" 
Set the Service Bypass 
switch to Off and attempt 
to power on. If attempt 
fails, see START 100 for 
a new fault indication. 

,2 
After problem is corrected, 
exit to PWR 290, Fix 
Verification and Checkout 
Procedl!rl.!. 

#19 

PWR 290 

• 

3350 
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Y .. 

K612 should be picked. 
Use PWR 261 and 
Y A055 to isolate 
the problem. Possible 
causes are: 

1. K612 coil or +6 V 
return circuit. (K612 
has a 6 V coil. Do Not 
SWIP with other posi
tions.) 

2. K331 

,3 

441301 1441305 
1 Jun 76 29 Oct 76 

Use PWR 412 Ind YA055 
to determine why +24 V is 
missing at Tpg. Possible 
cluses Ire: 

1. P534,P632 
2. Defective aux points 

on CPa 631 to 636. 
3. T8431 or connections 

to aux points of CPs 
531 to 536. 

,,3 

Use PWR 412 and YA055 
to isolate the problem. 
Possible causes are: 

1. P634 
2. Service Bypass switch 

fills to mike contact 
in the Off position. 

,,4 

PWR 402 

After problem is corrected, 
exit to PWR 290 for Fix 
Verification and Checkout 
Procedure. 

120 

PWR290 

The top center bllck button 
protrudes when not picked. 
If In doubt, note chlnge in 
button position with power 
on and off. 

#21 PWR 9 

#26 

Use PWR 412 and YB055 
to isolate this power se
quence problem. Possible 
causes are: 

1. 
2. 

#27 

P630 - this module. 
P631 - previous 
module. 

After problem is corrected, 
exit to PWR 290 for Fix 
Verification and Checkout 
Procedure. 

#28 

PwR 290 

P351 [ 

co, (-. (" (~' ('" (_., 

DRIVE POWER SEQUENCING ANALYSIS (C2) PWR416 

PWR 9 
START 140 

C 

Use PWR 412 and Y A055 
to isolate the problem. 
Possible causes are: 

1. P630 or P631 in 

2. 
3. 

4. 
5. 

#31 

previous module. 
K611 points. 
Defective Power 
Sequence Complete 
(LED). 
K611 coil. 
CR633 or associated 
time delay circuit. 

SEQUENCE PANEL 

Board B 

0 ,., 
'" 0.. 

12 

@ 

CTP1 

TP7 
0 

CR6.1:l@ 

CR 

TP18 
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TP170 0 • @ 
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r--___ ......,T1~ 

K632 

Start DriVIOS 

K631 

Allow Sldll 

K633 

Dr ~q. Comp 

K651 

Dr Mulor Run A 

K661 

0, Motur RUI1 B 

TP10 
o 

T~ 
T~ 

T~ 

@ 
AC COMPARTMENT, Top View P632 
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I I 
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v 
0 

I N N ~~t I ~ 
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N Q. 
~ J:2... ..:: TB351 y-~ 
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~ 

...- N 

C202* 
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CB200' M M 
-I -I 

'* M 
(Note) I C200* I 0 

EJ N 
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~ ...!:::. 

I <la' I ~ 

IC201*1 ...--..... ~ 
T201* N 0 I R201 * I coz 

~-- 1, TB201* 41 11 TB202 17 
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* Not in C2 module. 

Note: In terminal blocks TB203 and TB2", the terminals are numbered from 
top to bottom. 
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~! POWER SUPPLY FAILURE ANALYSIS 

. ' .'~~~~~~~~~~~' '\"~~' I DANGER ~ 
~ LETHAL VOL TAGES are present in The power serviClIlg ~ 
~ area, SAF ETY cannot be overtlmphaslled. Consider ~.~ 
~ ALL CIRCUITS LIVE unt,l measu,ed o,herwlse, ~ 
~ CAPACITORS are potentially explos,vl' devICes, ~ 
~ WEAR SAFETY_GLASSES, Alter repl~cHl!l <.Illy c~pacitor. ~ 
" remstall all SAFETY COVERS before powering on machine. ~ 

~~~~~~~~~~~~~'~,,*~~~~,,~~~~~-d 
An overall description of the power-on sequence is 
located on PWR 306 through PWR 308. 

#3 

Relay K612 should be 
picked. Use PWR 261 and 
YC055 to isolate 
the problem. Possible 
causes are: 

1. K612 coil. K612 has a 
6 Vdc coil. Do not 
interchange. 

2. +6 Vdc return circuit. 

Use PWR 261, Y A040 
and YC055 to isolate 
the problem. Possible 
causes are: 

1. TB431 
2. P530 

,I 

PWR 272 

PWR 255 

No 

No 

No 

U .. PWR 261 to determine 
why +6 Vdc is missing. 
Possible causes are: 

1. P530 contact or 
aS80ciated wiring. 

2. +6 V Regulator board 
(re lace the board). 

PWR 260 
PWR 416 

Yes 

Use PWR 261 and 
YA040 to determine 
why +6 Vdc is missing 
at TP7. Possible cause 
is: 

A 

1. P530, P534, or P632. 

#15 

3350 
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o o 

126 

441301 
1 Jon 76 

441305 
29 Oct 76 

~"",. 
Vi 

Any voltage measuring 
less than 70'}(. of its rated 
potential is considered 
missing. 

#8 

PWR 401 

B 

W1 (the DC Common 
Ground) is located on the 
logic gate. W1 is grounded 
by a lead from the steel 
frame to W1-12. 

#29 

PWR 420 

Re-install jumper (T3 to 
T4) in last module of 
strin 

#28 

After problem is corrected, 
exit to PWR 290 for Fix 
Verification and Checkout 
Procedure. 

,22 

PWR290 

Af". ('1': 
"---1 ,y 

Power off. and reconnect 
P631. Disconnect P631 in 
next module in the string. 
Attempt to power on. 

#20 

Use PWR 412 and Y A055 
(YB055 for B2; YC055 
for C2) to isolate the 
short. Possible causes are: 

1. K331 Contactor. 
2. Ground at Gate Ther

mal or auxiliary con
tacts. 

3. P634, P632, or P637 

#21 

() ,- I' ~j 
I~'" 
"j 

No 

No 

n"" . . 

V 

Short in B2 or C2 Module 
or cabling causes CP204 to 
trip in A2 Module. 

#17 

Isolate trouble to failing 
module: 

Install jumper (T3 to T4) on 
Sequence Board B in the 
A2 Module and disconnect 
P631. 

Reset CP204 in A2 
Module and attempt to 
power on. 

#18 

There is a short in this 
module or in the cable 
from P631 in the previous 
module. 

Set Service Bypass switch 
On to bypass circuits in. 
this module: Reset CP204 
in A2 Module and 
attempt to power on, 

#23 

1#24 

Use PWR 412and YA055 
(YB055 for B2; YC055 
for C2) to isolate the 
short. Possible causes are: 

1. Cable from P631 in 
previous module to 
P630 in this module. 

2. K611 or associated 
time delay wiring. 

3. Power Check (LED) 
circuit including K611 
and K612 Nic points. 

4. Off position of Service 
Bypass switch. 

#25 

POWER SUPPLY FAILUIlE ANALYSIS 

DC COMP~~TMENT, Front Half 
~'. 

Top 

DC COMPARTMENT, Rear Half 

R535 
R536 

QJ 

E 
0 ... 

Drive Section 

Voltage Adj. (Top) 
Overvoltage (Bottom) 
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QJ QJ 

3: 3: 
18 0 18 &. 0.. 
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AC CIRCUIT FAILURE ANALYSIS 

I ~~~~~~OL TAGES are present in the power servicing 
~ area. SAF ETY cannot be overemphasized, Consider 
~ ALL CIRCUITS LIVE until measured otherwIse. 
~ CAPACITORS are potentially explosive devices. 
~ WEAR SAFETY GLASSES. Alter replacing any capacitor,. 

reinstall all SAFETY COVERS before powering on machine. 

(~ 

~~'~~----~ 

1133 

LaC 24 
PWR 421 

1135 

PWR 417 
PWR 240 

Use PWR 321 (PWR 4211 and 
YAOl 0(YC01 0) to i~olate 
the problem, Possible 
causes are: 

1. K331 relay points, 
2, CP330 or CP331 N/C 

fails to make contact. 
3. CB230 fails to make 

contact. 
4. AC input voltage 

distribution wiring. 

1136 

3350 
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Use PWR 321 (PWR 4211 
and Y A030 to determine 
why there is no ac voltage 
at T531/T532. Possible 
causes are: 

1. TB530 or its connec
tions. 

2. Primary distribution 
wiring. 

1137 

441301 
1 Jun 76 

(-" 

111 

(~ C· 

or connectors causes 
CB200 to trip in A2 
Module. 

(-' 

To isolate module: 

1, With CB200 in A2 
Module tripped, un
plug P304 connectors 
one at a time starting 
with the last module 
in the string. (P304 of 
last module is plugged 
into J304 in next to 
last module'! 

2. Attempt to reset 
CB200 and power on 
the A2 Module 

112 

after each unplugging 
until the failing mo
dule or cable is found. 

Check for short: 

1. With module isolated 
(P304 unplugged in 
the failing module and 
in the preceding mo
dule), remove AC 
Compartment top 
cover and visually 
inspect area for evi
dence of a short. 

2. Check each phase for 
shorts to ground. If 
no shorts to ground 
are found. short must 
be between phases. 
Use PWR 421 and 

113 

logic YC010 to isolate 
the short. 

After problem is corrected. 
exit to PWR 290. Fix Verifi
cation and Checkout 
Procedure. 

1116 

PWR 290 

(' (~ f 

PWR 401 
PWR 416 

Short to ground or be
tween phases in blower 
motor or associated 

Using PWR 321 (PWR 421 I, 
YA010(YC0101, and 
YA030, carefully discon
nect terminals as necessary 
to isolate the short. Reset 
CB230 and attempt to 
power on. Repeat this 
process as necessary to 
isolate the short. 

118 

('" 

No 

("- (-- (~ 

Short to ground or be-
tween phases in a drive 
motor or associated 
wirin 

1111 

PWR 421 
LaC 22 

Check for short: 

1 . Remove the AC Com
partment top cover 
and visually inspect 
for evidence of a 
short. 

2. Check resistance of 
each phase to ground 
at N/O 3. N/O 6. and 
N/O 9 side of K331 
contactor (should be 
near infini ). 

1112 

#13 

Using PWR 321 (PWR 421 I, 
YA010(YC0101, and 
Y A030, disconnect 
termi nals as necessary 
to isolate the short. 

1115 

.------~--- ._-----

('" ('''- ("' (- (" 

1120 

Check for short to ground: 

1. Trip main drive CB230 
and remove AC Com
partment top cover. 

2. Reset CP330. 
3. Check each phase for 

short to ground at N/O 3, 
N/O 6, and N/O 9 side of 
K331 contactor 
(LaC 12 or 22). 

Using PWR 321(PWR 4211, 
YA010(YC0101, and 
Y A030, disconnect 
terminals as necessary to 
isolate the problem. 

,23 

Use PWR 321 (PWR 4211. 
YA010(YC0101, and 
Y A030 to isolate the 
short. Possible causes 
are: 

1 . Short between phases 
to T531 primary wind
ing. 

2. Short in T531 wind
ings or associated 
wiring. See 
YA030(YB030). 

1117 

f" ( f"" (~ (-' (' (~ (" 

AC CIRCUIT FAILURE ANALYSIS PWR420 

PWR 401 
PWR 216 
PWR 240 

Check for short to ground: 

1. Trip main drive CB230 
and remove AC Com
partment top cover. 

2. Reset CP331. 
3. Check each phase for 

short to ground at NIO 3, 
NIO 6, and N/O 9 side 
of K331 contactor 
(LaC 12 or 221. 

Using PWR 321 (PWR 4211, 
YA010(YC0101, and 
Y A030, disconnect 
terminals as necessary to 
isolate the problem. 

,29 

No 

Use PWR 321 (PWR 421 I, 
YA010(YC0101, and 
Y A030 to isolate the 
short. Possible causes are: 

1. Short between phases 
to T532 primary wind
ing. 

2. Short in T532 windings 
or associated wiring. 

AC CIRCUIT FAILURE ANALYSIS PWR420 
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AC CIRCUIT DIAGRAM (C2) 

-~~, II DANGER I ~. LETHAL VOLTAGES are present in the power servicong ~ I area. SAFETY cannot be overemphasrzed. COl15rder ~ 
~ ALL. CIRCUITS LIVE untrl mllilsured otherwise ~ 
~ CAPACITORS are potentidlly explosrve devIces. . ~ 
~ WEAR SAFETY GLASSES. Alter reJ)lacony any capacrtor, ~ 
~ rconslilll all SAFETY COVERS beforl! powering on machine. ~ 
~. ~ ~~~~~\~~ 

See ZC100 for relay and contactor point location. P304 

2 

AC 
1) 

from 5 
previous L3 
module 3 

7 

4q2W.7 
6 -=- (See Note 2) 

AC COMPARTMENT. Top View 
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Note 1: In terminal blocks TB203 and TB211 the terminals are numbered 
from the top to the bottom. 
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Note 2: 2W indicates leads tied to ground by 
sheet metal screws inside the AC Compartments. 
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LOCATION INDEX 

LOC 2, 4, and 6 for A2 Module. 
LOC 12, 14, and 16 for B2 Module. 
LOC 22, 24, and 26 for A2 or C2 with a C2 Module attached. 

A 
Absolute Filter LOC 2, 12, 22 
AC Compartment LOC 2, 12, 22 
Air Filters LaC 2, 12, 22 
Air Switches LOC 6, 16, 26 

B 
Blower LOC 2, 12, 22 
Boards 

Al Logic LaC 2, 12, 22 
A2 Logic LaC 2, 22 
Sequence A LOC 4, 24 
Sequence BLOC 4, 14, 24 

Brake, Solenoid LaC 2,12,22 

C 
Capicitors 

C2xx LOC 2, 22 
C4xx LaC 4, 24 
C5xx LaC 4, 14, 24 

CB (Circuit Breaker) 
CB2xx LOC 2, 12, 24 

CE Mode Switch LOC 6,16,26 
CE Panel LaC 6, 26 
CE Mode Panel LaC 6, 16, 26 
Choke (see Inductors) 
Connectors 

Control Interface LOC 2, 22 
EC601 LOC 2,12,22 
EPO LOC2 
Jxxx (see P connector number) 
Plxx LaC 2 
P3xx LOC 2, 12, 22 
P4xx LaC 4, 24 
P5xx LOC 4, 14, 24 
P6xx LOC 4, 14, 
01C(OID) HDA LOC 6,16,26 
0lE(Frame to Frame) LOC 12,22 

Contactor (see Relays) 
Controller, A2 Board LOC 2, 22 
Convenience Outlet LaC 2, 12, 22 
CPs (Circuit Protectors) 

3350 

CP2xx LaC 2 
CP3xx LOC 2, 12, 22 
CP4xx LOC 4, 24 
CP5xx LaC 4, 14, 24 

© Copyright IBM Corporation 1976 

( 

D 

DC Compartment LOC 2,4,12,14,22,24 
Drive, Al Board LOC 2,12,22 
Drive Motor LaC 6, 16, 26 

F 
Filter DC Compartment LOC 2,12,22 
Flapper Valve Assembly LaC 6,16,26 

G 
Go Home Pulser (P535) LaC 4 

H 
HDA Baseplate LaC 2,12,22 
HDA Cables LOC 6, 16, 26 

I 
Inductors 

LIxx (Solenoid Brake) LaC 2,12,22 
I.3xx LaC 2, 12,22 
Solenoid Brake Loe 2, 12, 22 

Interface A LaC 2, 22 
Interface B LOC 2, 22 
Interframe Connector (OlE) LaC 12,22 

J 
Jumpers 

L 

T1 to T2 LaC 4,14,24 
T3 to T4 LaC 4,14,24 

Lights and Indicators 
Air A (LED) LaC 4,14,24 
Air B (LED) LOC 4,14,24 
Alternate (LED) LOC 26 
Attention LaC 6, 16, 26 
CE Dr Selection LOC 6, 26 
Data (Lo Byte) LaC 6, 26 
Execute Request LaC 6, 26 
Parity Check 

CTL-I Bus Out LaC 6, 26 
CTL-I Tag Bus LaC 6, 26 
DEV-I Bus In LaC 6, 26 

Power Check (LED) LOC 4,14,24 
Power On LaC 6 

( 

Power Sequence Complete (LED) LaC 4,14,24 
Primary (LED) LaC 26 
Program Control (Hi Byte) LaC 6, 26 
Ready LaC 6, 16, 26 

(' ( ( 

Start A (LED) LOC 4,14,24 
Start B (LED) LaC 4,14,24 
Stop A (LED) Loe 4,14,24 
Stop B (LED) LaC 4,14,24 

( ( 

String Power Sequence Complete (LED) LOC 4 

N 
Nipple with Cap LaC 2, 12, 22 

o 
Operator Panel LaC 6, 16, 26 

R 
Rectifiers 

CR2xx LaC 2 
CR4xx LaC 4, 24 
CR5xx LaC 4,14,24 

Regulators 
-4 V Regulator (Controller) LaC 4,24 
+6 V Regulator (Controller) LaC 4, 24 
+6 V Regulator (Drive) LOC 4, 14, 24 

Relays 
K2xx LaC 2, 22 
K3xx LaC 2, 12,22 
K6xx LaC (Sequence Panel) Loe 4, 14, 24 

Resistors 

s 

R2xx LaC 2 
R4xx LaC 4, 24 
R5xx LaC 4, 14, 24 

Sequence Panel, Board A LOC 4, 24 
Sequence Panel, Board BLOC 4, 14, 24 
Service Bypass LaC 6, 16, 26 
String Switch Enable/Disable LOC 6, 26 
Switches 

Air Switches. LaC 6, 16, 26 
Attention LaC 6, 16, 26 
CE Mode LaC 6, 16, 26 
Channel Enable LOC 6, 26 
Data Entry LaC 6, 26 
Drive DC Power LaC 4, 14, 24 
Execute LOC 6, 26 
Interface Enable (A/B) LaC 6, 26 
Power Mode LaC 6, 26 
Power Off/Enable LaC 6, 26 
Power On LaC 6, 26 
Primary/Alternate LaC 26 

LOCATIOl\i INDEX LOC 1 

R/W Read LOC 6, 16, 26 
Service Bypass Loe 6, 16, 26 
Start/Stop, Drive Loe 6, 16, 26 
Slxx Loe 6,16,26 
S531 LaC 4,14,24 
S7xx LOC 6, 16, 26 
S8xx LaC 6, 26 
S9xx LaC 6, 26 
S10xx LOC 6, 16, 26 

T 
Tailgate LOC 2, 22 
TBs (Terminal Blocks) 

TBlxx LaC 2, 12,22 
TB2xx LOC 2, 12, 22 
TB3xx LaC 2, 12, 22 
TB4xx LaC 4, 14, 24 
TB5xx LaC 4, 14, 24 

Thermals 
Blower Motor, not shown 
(Thermal is internal to motor; resets 
as a result of cooling.) 
Logic Gate LaC 2, 12, 22 

Transformers 

v 

T2xx LaC 2 
T4xx LaC 4, 24 
T5xx LaC 4,14,24 

VCM Terminals LaC 6, 16, 26 

w 
WI LaC 2,12,22 
2Wnot shown 

(2W indicates a lead grounded in the 
AC Compartment by a sheet metal screw.) 

LOCATION INDEX LOC 1 
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CONTROL MODULE LOCATIONS 

A2 MODULE, Front View 

Nipple with Cap 

A2 MODULE, Rear View 

AC 
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Prefilter 

~Gate Thermal 
~-......= I (Under Wire 

Mesh) 

I--_I"~~--Gate and 
A2 lJ Frame 

~--~Re~a:;;r---TB101' Wl, and 
TB102 Hinge 
End of Gate 

KRearHalf 
DC Compartment 

() 

GATE A AND FRAME 

Drive Board, Card Side OIA-Al 
ABC D E F G H J K L M N P 0 R STU V 

Row11_ 
Row 12 1 
Row 13-

2 

3 

4 

5 

6 

· DU [KJ · · 
C C t!) t!) 
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*This card used only on fixed head models at 
EC level451140 or later. 

Controller Board, Card Side OIA-A2 
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l- I- t-
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a: Vl I- I- ""2 alD.. I ~ a: 0 uu 2 _ ::> ::> «w 
- ...J I- I- ::ii:~ gu s: a: Uo P351 
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5 

6 

C indicates connector installed for basic machine. 

C* indicates connector installed for String Switch feature (SWFE). 

CONTROL MODULE LOCATIONS LOC 2 

BOARD Al TOP ROW 
CONNECTOR PIN ALIGNMENT 

Y3 B02 = A1Hl A13 
002 = A1Hl All 
B13 = A1Kl B13 
013 = A1Kl Bll 

Y4 B02 = Alll013 
002 = A1L1 011 
B13 = A1Nl E13 
013 = A1Nl Ell 

Refer to logic page AA 1 00. 

~ .. 

AC COMPARTMENT, Top View 
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CP l Convenience J ;g .... R311 81 0 
I Outlet .... r1-+ M 

M M 
I 220 201 202 N 

~ I ~ ~ 

I K201 ~ ~ TB351 XU -- "---
I CB 

CB230 I LCR201 
CP331 

I 200 
L.. -

~ 
N M .". .... 

C202 Ln Ln (0 (0. 

M M M M 
...J ...J ...J ...J 

I C200 I r--- 1 

B -
88 a (Note~ K361 .... 

(0 
N M 
til ---- til 
I-- I--
~ I I B ~] 

C201 
T201 I R201 I .L 

I--I~ 
I--

11 41 I TB202 I TB201 

Front 

Note: In terminal blocks T8203 and T8211, the terminals are numbered from top 
to bottom. 

0 P304 
P361 

CONTROL MODULE LOCATIONS LOC 2 

( -'" \<J! ( t . J,l ;r-'1! 
"j) C} o o ( 1'1 ,,; o o 0,' 

~ 
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CONTROL MODULE LOCATIONS 

A2 MODULE, Front View 

Front 00109C I 
SEQUENCE PANEL 
Board B 

12 

@ 
TP18 

C!I 

P634. 

K611 

o TP2 
~ 0 Power Seq. Delay 

CR633@ 

CR 
631 Q..Power 
CR ~Check K612 
632&Power 

Seq +6 V Sense Drive 
Camp L..-___ -' 

"A" 

C!lTP4 
C!lTP5 

@ 

K652 

~DA Seq. Camp A 

"s" K662 

CORBSl 0 0 HDA Seq. Camp B 
CR6BO~O Start 

CR 00 Stop L-___ ..J 

682 00 Air TP6 TP8 

@ 0TP7 0 
C!I 

P632 

3350 

@ Copyright IBM Corporation 1976 

TPTP 
1413 

TP160 000TP11 

TP170 0 0 @ 
TP15 TP12°~ 

r------, Tl~ 
K632 T~ 

Start Drives T~ 

K631 

Allow Start 

K633 

Dr. Seq. Camp 

K651 

Dr. Motor Run A 

K661 

Dr. Motor Run B 

TP10 
o 

T~ 

@ 

Power 
Switches 

P641 

12 

DC COMPARTMENT, Front Half 

Controller Section 

Bottom 

Board A rAString Power Sequence Complete. 

6 P645 1 5 P643 1 
CR602 

•• -- TP9 e· TP8 

o~ r-=l 
I TP3L:.:j ~. 9 rp4 i::l T~~6:' P640 LJ TP6° 

Sequence 
Panel 

Drive Section 

100131 E I 

A2 MODULE, Rear View 

I 00108A I 

(' ("., 

CONTROL MODULE LOCATIONS 

DC COMPARTMENT, Rear Half 

R535 
R536 

Drive Section 
Voltage Adj. (Top) 
Overvoltage (Bottom) 

Controller Section 

o 

LOC4 

1 4 7 P420 
258 Voltage Adj 
3 6 9 

Rear Half 
DC Compartment 

Caution: When restoring power. do not 
turn the Drive DC Power switch past the 
Both Drive On position. If the other 
drive in the module is online, verify that 
it is still Ready after power is restored. 

1 TB422 + TB431 6 

Both Drives 
On 

A Drive , 
Off ! 

(B-On) . 

/ 
/ 

/ Drive 
DC Pwr 

/ S531 

I 00132E J 

B Drive 
Off 

(A-On) 

I 00128 

CONTROL MODULE LOCATIONS LOC4 
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~, I 

CONTROL MODULE LOCATIONS 

A2 MODULE, Front View 

POWER PANEL 
Front 

A2 Module (Basic) or (String Switch with 
Remote Switch Attachment feature) 

S801 ~ 

Enable i 
5802 Power I 

Off I 

00123A 

A2 Module (String Switch without Remote 
Switch Attachment feature) 

Enable Enable IlfF-iin 
A D~/' 8D~b/' ~ 

5806 5805 

Enable ij 
Power " 
Off 

00109C I 

00124A I 

3350 
Ea.4 13,.,1 
Seq. 2 of 2 Part No. \ 

441300 \441303 \441305 
31 Mar 76 30Jul76 29 Oct 76 
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() 

OPERATOR PANEL (A) 10751 

~ (8)10761 

r------~ ......... · (A) 5755 

I READY IIAneNT/ONII RR/EWAD ~ I ...... -fol-- (B) S765 
~ ~ Read Only (A) 5756 I Read Only (B) 5766 

START 1.1 • Drive Motor (A) S750 
STOP \I' Drive Motor (B) S760 

I 00121 A2 MODULE, Rear View 

UDA AND BASEPLATE 

~ HDACabies 

~'-----OlC (OlD) A1A2 

VCM Terminals ~. 01C (OlD) A1A3 

Voice Coil 

Moto,~ 

1001108 I 

('"""" /"~ ~"~, 

p' ..... )/ ''V'' ~-) 

Drive Motor 

0 ;r'~, (") ,&'-~ 
~)i ~} 

r', 0 I~ 
~y ~ ',I _.JI 

CONTROL MODULE LOCATIONS LOC 6 

CEPANEL 

Program Control 

1 0 1 2 311 4 5 6 7 
©© © ©©©© © 

Data 

5902-;--t::======~ 

S904~E--------

S903--!!---1 

S905 --if---------' 

Interface 
Select 
B A 

IR\CTL-I IR\CTL-I 'B'DEV-I 
~Tag Bus ~Bus Out~Bus In 

I 00126 

CE MODE AND SERVICE BYPASS 

CE Service 
Mode Bypass 

On 

(S) B~A @ 

Off Off 

I 001278 I 
S1052 51030 

CONTROL MODULE LOCATIONS LOC 6 

o o 
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SATELLITE MODULE LOCATIONS 

B2 MODULE, Front View 

HOA 

Housing 

Nipple with Cap 

B2 MODULE, Rear View 

3350 

© Copyright IBM Corporation 1976, 1977 

Operator 
Panel 

C (-- ("- (" ( ( ( 

Row11_ 
Row 12 1 
Row 13-

2 

3 

4 

5 

6 

GATE A AND FRAME 

Drive Board, Card Side OtA-At 

ABC 0 E F G H J K L M N P Q R STU V 

· DO OU · · 
C C (!J (!J 

0 a: a: 0 ...J ...J 0 O...J ...J 
r-- r-- 0.. « 0 I- 1-0 «0.. r--:1i z a: u u a: z:1i « « I- w (/) (/) w I- «« 

C ~ 0 Z I- ::> ::> Iii z 00 C 8 w III III 0 C > e l- I- e » 
a: a: ::> ::> u a: a: 
ww e e 0 0 e e ww 
(/)(/) « a: 

u" c.J 
a: « (/)(/) 

~ - I--- ~ ...J W W 
a: ...J • • a: e e > 0 « ::> ::> « 0 > 

« a: u III ...J...J III U a: « C ...J ...J I- Z 0 0 Z I- ...J ...J 
W 0 z e 5 a: a: 5 e z 0 w 

uO a: 0 z l- I- Z 0 a: 0 u 0 0 !z « 0 (!J z z (!J 0 « !z - > u u > al---I--- I--- (!Ja: w t; a: w 0 0 w a: t; w a: Ow 0 U I- a: U U a: I- U 8 w g ...J(/) U Z W Z l- t;" 1-" I- Z w z .!!? 0 .... 0 W ...J 0 W w 8 ...J W 0 X ~ C C > ~ w U (!J U (!J W > ::> (/) w w (/) a > w 
a: e a: 0 ~ a: ...J ...J a: 

~ a: e a: 
Wz w w e ~ w w ~ e w w ~ W 
(/)- (/) (/) J: a: (/) (/) a: J: (/) (/) (/) 

*This card used only on fixed head models at 
EC level 451140 or later. 

BOARD At TOP ROW 
CONNECTOR PIN ALIGNMENT 

Y3 B02 = A1Hl A13 
002 = A1Hl All 
B13 = Al Kl B13 
013 = A1Kl Bll 

Y4 B02 = Al L1 013 
002 = Alll0ll 
B13 = A1Nl E13 
D13 = A1Nl Ell 

Refer to logic page AA 100. 

C 

-
C 

C 

-
C 

(- (- ( (-

SATELLITE MODULE LOCATIONS LOC12 

AC COMPARTMENT, Top View (earlier machines) 

4 

-
~ 

~ (Note) 

CB230 

lconvenience I 
Outlet 

J TB306 I 
;: 1 I R3ll I 81 g 
~-+ l ~ u TB351 ~ u 

'-- /"--
CP331 

lla ib 
C') C') 
...J ...J 

r--l 

K36l iii 
C') 

L-...- III 
I-

P35l [~ 

B 
B 8 

'--JP304 
P361 

J351 

Front 

AC COMPARTMENT, Top View (later machines) 

CB230 

K331 

Q 
III III 

Q 0 in iii 0 C') C') 
III III 
l- I-

L351 L363 
L352 L364 

Note: In terminal block T8211, the terminals are numbered from top 
to bottom. 

J304 

J361 

SATELLITE MODULE LOCATIONS LOC 12 



SATELLITE MODULE LOCATIONS 

B2 MODULE, Front View DC COMPARTMENT, Front Half 

Top 

Front 

SEQUENCE PANEL Front Half 
Board B DC Compartment 

22 B2 MODULE, Rear View 
P634 TPTP 

TP18 1413 

@ 
0> TP160 000>TP1© 

TP170 0.. 0 
TP15 TP12 ~ 

Tl 

K611 K632 T2~ 
Power Seq. Delay Start Drives 

TG 

CR 
T~ 631&pOWer K631 

R 00 Check K612 

~32&Power 
+6 V Sense Drive Allow Start Seq 

Camp 
"A" 

@ 
K633 

Dr. Seq. Camp 

O>TP4 K652 K651 
O>TP5 

HDA Seq. Camp A Or. Motor Run A 

'" 
CD 

'" Ii! 
'" "-"-

"6" K662 K661 

CR680&Start 
Dr. Motor Run 8 CR681&- HDA Seq. Camp B 

12 00 Stop 
CR 
682 & Air TP6 TP8 TP10 

@ 0 0 0 @ o TP7 
0 Rear 

P632 

3350 
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800 00 () 0 000 00 C) 

Drive Section 

o 
'< J' 

1 

7 

a 
aJ 
I-

o 

SATELLITE MODULE LOCATIONS LOC 14 

DC COMPARTMENT, Rear Half 

Drive Section 
R535 
R536 

Voltage Adj. (Top)-_ ... 
Overvoltage (Bottom) 

o 
~ 
u ,,0) 

LnLn 
Ln Ln 
~~ 
UU 

++ 

aJ 
0. 

N E 
~ « 
~ .... 

II) 

~ 
18 &. 

T531 

.... 
0 ... 
IV 
3 

N 8' 
M a: 
Ln 
~ > 

(C 

18 + 

Caution: When restoring power, do not 
turn the Drive DC Power switch past the 
Both Drive On position. If the other 
drive in the module is online, verify that 
it is still Ready after pOwer is restored. 

0 

1 TB422 + TB431 6 

Both Drives 
On 

B Drive 
Off 

(A-On) 

SATELLITE MODULE LOCATIONS LOC 14 

00 () 4l\ ( b 
'-.y o () o o 
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SATELLITE MODULE LOCATIONS 

B2 MODULE, Front View 

3350 
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IOOl12C\ 

Flapper Valve 
Assembly With 
Air Switch 
S110(S111) 

1 441300 1 441303 
31 Mar 76 30 Jul 76 

( 

OPERATORP~~ ______ ~ (A) 10751 
............... _ (B) 10761 

r:::::::-I c::::J I R/W 0 1+--7-1_-Read Only (A) S755 
~ . ~~EAD If' 'I Read Dnly (B) 5765 

I (A) S755 
START I.l (B) S756 
STOP ~ • 
C-=-_~j------------;-- Drive Motor (A) S750 

I 00121 

HDA AND BASE PLATE 

~ HDACabies 

~-""""""01C(01D)A1A2 
veM T.,m;nal, '\.. ~ ____ Ole (am) A lAO 

Voice Coil 
Motor 

Drive Motor (B) S760 

B2 MODULE, Rear View 

Drive Motor 

I 001108 I 

(_ .. {' 

,"".' .• ,. 

(-' ('. ('. (, C'" ("': ('" ('" 

SATELLITE MQDULE LOCATIONS LOC 16 

CE MODE AND SERVICE BYPASS 

CE 
Mode 

S1030 

Service 
Bypass 

On 

SATELLITE MODULE LOCATIONS LOC 16 
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CONTROL MODULE LOCATIONS (A2 or C2 Module) 

A2 or C2 MODULE, Front View 

~_~ ... Operator 
Panel 

A2 C2 

( ( ( ( 

GATE A AND FRAME 

Drive Board, Card Side OIA-AI 
ABC D E F G H J K L M N P 0 R STU V 

Row11_ 
Row 12 1 
Row 13-

2 

· · · 
C 

I--

C 

I--

DU 

<.:1 
0 a: 
...I ...I 0 

0.. « 0 ti ::2: Z a: 
« « I- w 

0 z I-

[K] 

C 
<.:1 

a: 0 
0 ...I ...I 
I- 0 «0.. - I-
u a: z::2: V) V) w I- «« :::> :::> I- z 00 

or Controller C C ~ 0 w CD CD W 0 C C > 0 I- I- 0 » 
a: a: u :::> :::> u a: a: 

3 

Nipple with Cap 

A2 or C2 MODULE, Rear View 

AC 

3350 

@ CoPyrilbt IBM Corporation 1976 

Prefilter 

OlE 

1--- Gate and 
Frame 

~--~R::"elll:ar~---TB10l. Wl and 
TB102 Hinge 
End of Gate 

~RearHalf 
OC Compartment 

Select 
Panel 

w w 0 0 
a: 00 0 0 ww a: V) V) « u' u' « V) V) 

4 

5 

6 

0.. ~ ~ 0.. 
...I a: en ww en a: ...I • 00 >- 0 « :::> :::> « 0 

« .a: u CD ...1...1 CD ua: 
C ...II- O~ 00 Z o I- ...I ...I Oz a: a: 5 0 w z:::J z z 

0 uO a:o I- I-
«8 

a:o 
-> I- u «0 t!) z z t!) 0 1-> 

l- f- t!)a: z w I- II: W 00 w a: I- w Za: 
Ow °u U I- a: uu a: I- Uu Ow ...IV) U z wz l- I-' 1-' I- Z wz Uv) 
0 ..... Ow ...10 W W 0 ...I w 0 ..... 

C >~ wu t!) uu t!) u w:::> >~ > :::> w w 
a: 0 a:o V) :s: a: ...I ..J a: 

~ 
v)o a: 0 

w z w w 0 ..... « ww « Ow wz v)- v) v) I a: I- v) v) I- a: IV) V) _ 

*This card used only on fixed head models at 
EC level451140 or later. 

Controller Board, Card Side OIA-A2 

ABCDEFG HJKLMNPORST UV 

r-

C· c· C C 
a: 
I-

3 

a: u 
f-l- I-U Z 0 a: 0.. w u.. 

C· 
w« a: > C· C* C I-t!) 
Z en 0 25 

~ w=> ..J 
w ..J V) 0: a: 0.. V) u.. 0 0 f-« z w!!2 3:U a: 

iij 0 V) 0 ~t!) I-
i=- z w z ~ z 

C* 
wiii j:: u w iii °u o z 0 c· c u.. u.. => w u.. u.. 0.. ..... U C C 
3: 3: ...I 3: 3: 

v) v) ~ -0 w..J ~ « w 
~~ V) wv) ~ a: a: 

o 15 0 
:::> 

v)- ..... 1- 0 0 « CD III 
..... « III ~u u a: ~ V) f-f-

I- I- Z 
t!)V) V) CD 0.. I ~ a: 0 

a: V) 
uu ~ :::> :::> 

~52. Uu 
« w 

C* C* C w W ..J l- I- t « 
3: a: u O . 

C C ..J ..J V) ...I « « V) V) ..... u ua: 
w w :::> o l- I- v):::> 3: a: o « Uw v) v) III 0.. V) V) « III V) I- a: ~ w V) 

4 

5 

6 

C indicates connector installed for basic machine. 

C* indicates connector installed for String Switch feature (SWFE). 

• >-
~ C 
w 

uO 
51-
0 t-
...I 

~ C C 
a: 
w V) 

P351 [ 

( ( ( f' 

CONTROL MODULE LOCATIONS (A2 or C2 Module) LOC22 

BOARD Al TOP ROW 
CONNECTOR PIN ALIGNMENT 

Y3 B02 = A1Hl A13 
002 = A1Hl All 
B13 = A1 K1 B13 
013 = A1Kl Bll 

Y4 B02 = All1013 
002 = Alll011 
B13 = A1Nl E13 
013 = A1Nl Ell 

Refer to logic page AA 100. 

AC COMPARTMENT, Top View 

CP201 
CP202=:i I Convenience I • I N Outlet '<t 

0 I N N N a.. 

6 

I CP221 I 
I K201' ~ ~ 

: 7T CB230 ' ICR201* 
L __ -t-t 

~ C202* CB200' .-
M 

(Note) I C200* I 0 
N 

8 I K203*1 I K202* I co 

~ tl=-

-.... - I c201*1 ...... ~ 
T201 * N 0 I R201 * I CO2 

t---
11 TB202 17 11 TB201' 41 

Front 
* Not in C2 Module. 

TB306 

:: 1 t R311 81 g 
~I-'- I M U a.. 

"-- TB351 y_~ 

CP331 

.... N M '<t 
La La to to 
M M M M 
..J ..J ..J ..J 

8 
....--1 
K361 .... 

to 
M 

'--- co 

i Kn'i 
t-

.§... 

Note: In terminal blocks T8203 and T8211, the terminals are numbered from top 
to bottom. 

0 P304 
P361 

CONTROL MODULE LOCATIONS (A2 or C2 Module) LOC 22 
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CONTROL MODULE LOCATIONS (A2 or C2 Module) 

A2 or C2 MODULE, Front View 

SEQUENCE PANEL 
Board B 

12 

3350 

@ 

CR 

22 

TP18 
o 

631&pOWer 
00 Check 

CR& 632 00 Power 

"A" 

OTP4 
OTP5 

Seq 
Comp 

P634. 

K611 

Power Seq. Delay 

K612 

+6 V Sense Drive 

@ 

K652 

HDA Seq. Comp A 

"B" K662 

CR680&Start 
CR6Bl ~ HDA Seq. Comp B 

CR ~Stop L--__ ---..l 

682 &Air TP6 TP8 

@ 0TP7 0 
o 

P632 

© Copyright IBM Corporation 1976 

()I 0 () () 

TPTP 
1413 

TP160 OOOTPll 

TP170 0 CD @ 
TP15 TP12 I;;i!;l 

..--_~----. Tl~ 
K632 

Start Drives 

K631 

Allow Start 

K633 

Dr. Seq. Comp 

K651 

Dr. Motor Run A 

K661 

Dr. Motor Run B 

TP10 
o 

0 

T2~ 

T~ 

T4~ 

@ 

0 

DC COMPARTMENT, Front Half 

Controller Section 

T420 

Front Half 
DC Compartment-______ -=========::::; 

10 
\" .It 

Board A 

frString Power Seq'uence Complete. * 

6 P645 1 5 P643 J 

€V -- TP9~ 0 TP8 ~60' 

1 @TP2~ ~ 
I0TP3~ ~ 9 

P641 rp4 i::l TPIOO! P640 

L::J TP6° 
12 

P642 

*Not used in C2 Module. 

0 0 () rr"\ 
~y () 

"-~ 

n 
~ Jl' 

Sequence 
-Panel 

() (~ 'Z ;! ",-,~ 

Drive Section 

1 

7 
T532 

~ 
co 
I-

A2 or C2 MODULE, Rear View 

0 1"11 
0 

d"'"\ 
I.' ;/ 

('~ 
( .. Y () () 

CONTROL MODULE LOCATIONS (A2 or C2 Module) LOC24 

DC COMPARTMENT, Rear Half 

o 
(1) 
u 

Rear Half 

Drive Section 

Voltage Adj. (Top) 
Overvoltage (Bottom) 

DC Compartment 

Caution: When restoring power, do not 
turn the Drive DC Power switch past the 
Both Drives On position. If the other 
drive in the module is online, verify that 
it is still Ready after power is restored. 

Controller Section 

1 4 7 P420 
258 

(2) 
Voltage Adi 

3 6 9 

1 TB422 + TB431 6 

A Drive 
Off 

(B-On) 

Both Drives 
On 

~ 
/...D· / rive 

/ DC Pwr 
S531 

B Drive 
Off 

(A- On) 

CONTROL MODULE LOCATIONS (A2 or C2 Module) LOC 24 

0 ,f) 0 0 () rf) 0 () i'l\ 0 , ;: 

\. .. 7 \~ . ''''-..y ~ .. 'j 0 <~ d 
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CONTROL MODULE LOCATIONS (A2 or C2 Module) 

A2 or C2 MODULE, 
Front View 

POWER PANEL 
Front 

A2 Module (Basic) or (String Switch with 
Remote Switch Attachment feature) 

Enable ij 
S802 Power 

Off Ii 

00123A 

A2 Module (String Switch without Remote 
Switch Attachment feature) 

r 
Enable Enable 

A~ 8~ raE] 
Disable Disable 
S806 S805 

Enable ij Power 
Off 

\;. 

"'\ 

f--

f.-

t-

I-

I 00124A I 

S801 

S802 

3350 441301 1441305 
1 Jun 76 29 Oct 76 

@ Copyright IBM Corporation 1976 

OPERATOR PANEL (A) 10751 

.--____ . / i (B) 10761 

::::::::-== /. I (A) S755 

~ ~ Read Only (B) S766 
~ EJTTENTION r~:+. -+, __ (:~a:7~~,y (A) S756 

START Cl • Drive Motor (A) S750 
STOP q; Drive Motor (B) S760 

I 00121 

C2 Module (Basic) or (String Switch with 
Remote Switch Attachment feature) 

Pri 
Primary/ Alt 

Alt 
@ @ 

CR808 
5807 

CR807 

00143 

C2 Module (String Switch without Remote 
Switch Attachment feature) 

Enable Enable 

Disable Disable. 
5806 S805 

Pri Primary/Alt Alt 

@ <€I) @ 
CR808 5807 CR807 

I 00143 I 

HDA AND BASEPLATE 

Flapper Valve 
Assembly with / 
Air Switch 

511015111 1"'-/ 

(~' (. ( •.... (" -"\ -
! . 

- , 

CONTROL MODULE LOCATIONS (A2 ur C2 Mudule) LOC 26 

CEPANEL 

Program Control 

I 0 1 2 311 4 5 6 7 
© © © ©© © © © 

Data 

I 0 1 2 31 4 5 6 7 

~©©©©©©© 

S901---:~·1 

5902 -t-t:======:=:J 
S904---=c---------

S903 
(Not in 
C2 Module) 

S905~~----~~--~ 

1001108 I 

tR\CTL·1 tR\CTL·1 fS\DEV.1 
\l& Tag Bus ~ Bus Out \l& Bus In 

I 00126 

CE MODE AND SERVICE BYPASS 

, , r~ 

S1052 

CE 
Mode 

S1030 

Service 
Bypass 

,...--_-, On 

Off 

I 00127B I 

CONTROL MODULE LOCATIONS (A2 or C2 Module) LOC 26 

( 
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INSTALLATION PROCEDURES 

Preliminaries 

Introduction -----_"""-- EI- INST 2 

Pre-installation Check ----__ II _ INST 2 

Unpack Units 11_ INST 2 

POSitioning and Ground Cheek 

Locating Units-______ m -INST 2 

Baseplate Ground Check II-INST 2 

Cabling 
I 

Control Module to Control ___ I1_ INST 3 
Interface 

Level and Bolt Frames _ II -INST 3 

AC Power Cables Ii) _ INST 3 

Sequence Cables and m -INST 4 
Termination 

Interframe Connectors (01 E) ---- D -INST 5 

Primary/Alternate Control 13 -INST 5 

Remote Switch Attachment II---INST 5 Feature 

Addressing 

Drive "-' ~-----___ II _ INST 6 

ControlIer ________ m -INST 6and 7 

Power Wiring Checks 

(60 Hz and 50 Hz) ----__ m -INST 10 

Power Olecks __________ II -INST 14 

Testing 

Power On and EPO Check ___ m _ INST 14 

String Checkout 11- INST ]4 

System Test II-INST ] 4 

Records_ D -INST 14 

Installation Problems ---------INST 16 

3350 

© Copyright IBM CorpOration 1976. 1977 
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" 

I!,{STALLATION PROCnDVRES INST 1 

3350 DISK STORAGE 

<'\11""':1 ~ ~~ ~r"3l ~;~\ 

d-11 ~ 
....... 

~ ~.,~ 

dIll ~- At 
{\~" 

r-tJ r =-~ -w ~ 
l.... 1/ r---L_ ~ l .... ,..--'\ - -- s:J --,....-

[]J 

---"~ 

~ \ ~ B2MODULE ~ ---
A2MODULE 
Drives 0 and 1 
Primary Controller 

B2MODULE 
Drives 2 and 3 

B2MODULE 
Drives 4 and 5 

Drives 6 and 7 
or 

C2MODULE 
Drives 6 and 7 
Alternate Controller 
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INSTALLATION PROCEDURES 

m INTRODUCTION 

1 

2 

3 

4 

Follow each procedure in sequence. 

When installing an A2 Module only, OMIT the 
following procedures: 

m Steps 3, 4, and 5 

II Steps I and 4 

III Step 1 

.. Step 1 

13 Step I 

When installing an A2, one or more B2s, and a C2 
Module, perform ALL procedures. 

When adding a B2 Module to an existin~ring, 
perform all procedures except II, II, g, II, m Steps 3 through 8, lind II Steps I, 2, and 4. 

_5 When adding a C2 Module to an existing string, 
perform ALL procedures. 

SPECIAL TOOLS AND TEST EQUIPMENT 

Required for installation: 

Tools 
Part 
Number 

Digitec Voltmeter t 453585 
(Branch office) 

Scope 453 453047 
(Branch office) or 

454 453550 

or 
475 453215 

CTlrI Test Card 2758440 
(Branch office) 

Bobbin Pushrod 2758393 
(A2 Shipping Group) 

C2 Terminator Cards 
(C2 Shipping Group) 

Card (1 wide) 4516956 
Card (2 wide) 4516953 

t Trademark of United Systems Corporation. 
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m PRE-INSTALLATION CHECK 

Check with the IBM Branch Office or area Physical 
Planning Representative to ensure that installation 
planning requirements are met (service receptacle vol
tage, phase rotation, grounding, and cable length3). 
When attaching a 3350 to an existing system Stor-
age Control, check that the correct attachment fea-
tures are installed. The attachment feature should be 
ordered on an MES by the responsible sales office before 
installation of the 3350. 

The installation of a C2 Module requires the Primary 
Controller Adapter feature in the A2 Module. See Figure 
1 for all 3350 Feature codes and Field Bill of Materials. 
Note: If Primary Controller Adapter feature is required 
but not installed, the procedure in step II will allow for 
temporary installation of the C2. 

II UNPACK UNITS 

1 

_ 2 

Use packing/unpacking instructions that are taped 
to the cover. Remove packing. Check for damage. 

Do not remove the bobbin shipping rod from the 
rear of the voice coil motor at this time. 

Inventory the parts in the shipping group. Use 
the Bill of Material listing: 

m LOCATE UNITS 

If installing an A2 Module only, OMIT Steps 3, 4, and 5. 

1 

2 

3 

_4 

5 

Remove all covers, except the top. . 

Position the A2 Module. 

For multiple module installation, remove the end 
cover and mounting hardware from the A2 Module 
for re-installation on the last B2 or C2 Module. 
See diagram on INST 1. 

For multiple module installations, determine the 
operating mode of each spindle from the customer 
and locate the modules as required. Keep modules 
approximately 6 inches apart. Do not adjust 
leveling jacks yet. 

If installing a B2 or C2 Module, remove the end 
cover and mounting hardware from the previous 
last module on the string and re-install the end 
cover on the new last module. 

BM 2758190 (A2) Figure 1. 3350 Features 

0 0 :. 

BM 2758191 (B2) 
BM 2758590 (C2) 

r-) 
'< JI 

(-) 
~ ... , C) 

Feature 
Code 

8150 

String 
Switch 

1320 
Primary 
Controller 
Adapter 
without 
8150 

1320 
Primary 
Controller 
Adapter 
with 
8150 

6148 

Remote 
Switch 

() {li 
'J! '''-. 

Factory 
BIM 

2757400 To 
(Complete Add 
B/M) 

2757405 To 
(FEALDs) Remove 

2757392 
(60 Hz) To 

Add 

2757856 
(50 Hz) 

2757406 
To 

(FEALDs) 
Remove 

2757393 
(60 Hz) To 

Add 
2757857 
(50 Hz) 

2757632 To 
(FEALDs) Remove 

2757399 
To 

(8150 is 
Add 

Prerequisite) 
To 
Remove 

0 0 

Field Bill of Material Numbers 

8150 wlo 1320 1320 wlo 8150 8150w/1320 1320 w/8150 8150+1320 

2757395 
(A02/A21') 
or 2757424 2757418 4516959 
«,02/(,21') 

2757396 
(A02/A21') 
or 2757426 2757419 4516960 
«'02/('21') 

2757394 
(60 Hz) 

2757850 
(50 Hz) 

2757404 
(60 Hz) 
2757851 
(50 Hz) 

2757405 2757427 
(60 Hz) (60 Hz) 

2757854 2757852 
(50 Hz) (50 Hz) 

275:]429 2757428 
(60 Hz) (60 Hz) 

2757855 2757823 
(50 Hz) (50 Hz) 

2757397 4517010 
(For A2) (For C2) 

2757398 2757398 
(For A2) (For C2 also) 

0 () 0 C-, (~ 0i ,1"), 
1'1 J) ",-)I ,j'i 

INSTALLATION PROCEDURES INST2 

II BASEPLATE GROUND CHECK 

Modules must be separated and no cables connected 
between modules during this check. 

1 Remove the jumper from WI-l 2 to frame ground 
at the WI end for each 3350 being installed. WI 
is located on the logic gate (lNST 4). 

_2 If installing an A2/C2 Module, pull the ribbon con
nectors from the following locations to remove 
ground connections at the tailgate: 

• On a basic machine without the string switch 
feature: 

A2C2,A2C3,A2C4,A2C5 

• With the string switch feature: 

A2A2,A2A3,A2A4,A2A5 
A2B2,A2B3,A2B4,A2B5 

_ 3 Check that the resistance between each baseplate 
and frame ground is at least I megohm. 

Baseplates are connected through the servo and 
R!W matrix card cables and by leads to the dc 
common terminal block (WI) on the logic gate. 

_4 If resistance is less than 1 megohm, a grounding 
condition exists. Correct this problem first. For 
additional information, see the Power section of 
the Logics (Y A/YB/YC) and the PWR pages in 

() 

the MIM. (Check that HDA shipping blocks are 
removed, the Power Amp card in the DC compart
ment is not loose, and that the shock mounts are 
properly installed.) 

5 Reconnect the jumper at the ground bus and 
reinstall the ribbon cables. 

Note: If a ground check is required between the host 
system and the 3350, the interface cables should be 
disconnected. 

INSTALLATION PROCEDURES INST2 
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INSTALLATION PROCEDURES 

III CABLING CONTROL MODULE (A2/C2) TO 
CONTROL INTERFACE 

1 

_2 

Connect EPO cable (PIN 5351178) from control 
module tailgate (A2 only) to Storage Control EPO. 
The EPO cable pigtail (ground) does not need to 
be connected at the 3350 end. It should be taped 
back against the cable body. Connect HOI to 
storage control I and H02 to storage control 2. 

Note: If it is inconvenient at this time to connect 
the EPO cable, use the shorting plug assembly 
(PIN 2282264 in A2 Shipping Group), but the EPO 
cable should be connected as soon as possible. 

Connect interface cables (PIN 5466456) from the 
control module tailgate to the control interface. 
Plug the light grey cable connector into the black 
tailgate connector and the black cable connector 
into the light grey tailgate connector. To deter
mine the color of the new style tailgate connectors, 
look at the center portion of the connector where 
it is not plated. 

( 

Control 
Module 
Tailgate '-.. 

Note: The plating on the tailgate connectors pro
vides a ground path from the cable shield through 
the tailgate to the 3350 frame. 

EPO lim Connectors 

~fli. 
6 5 4 

_3 

_4 

_5 

3350 

Plug two bus terminators (PIN 2282675) into the 
Bus Out and Tag Out positions in the control 
module tailgate. These terminators are shipped 
with the storage control. 

If installing multiple controllers, connect interface 
cables in Bus Out and Tag Out positions. Termi
nate at last controller by plugging two bus termi
nators (PIN 2282675) into the Bus Out and Tag 
Out positions. These terminators are shipped with 
the storage control. 

If installing a C2 Module, connect it in the same 
way as an A2 Module. Perform Steps 2, 3, and 4 
of this procedure at the C2 Module tailgate. This 

(Wiring Side) 

means that Interface A in the A2 Module connects 
to Interface A in the C2 Module and Interface B to / 
Interface B. 

Remote switch . 
attachment feature (J100) 

.@Copyright IBM Corporation -<176,1977 
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AC POWER CABLES, LEVEL AND BOLT 
FRAMES 

Ifinstalling an A2 Module only, OMIT Steps 1 and 4. 

1 Move all units together. 

DANGER 

( 

If attaching to a previously installed A2 or BI/B2 
Module, the AC power must be removed by turning 
off the main line disconnect (CB201) in the A2 
Module. 

Connect ac power cable from B2/C2 to the con
nector on A2 or B2 AC Compartment (P304). 

If the last module is a C2 Module, relieve the strain 
on the AC power cable in the preceding B2 
Module by using the screw (PIN 2181004) and 
cable clamp (PIN 350664) in the C2 Shipping 
Group. Place the screw in the upper tapped cover 
latch hole. This hole, shown in left hand module 
on INST 4, is available because the latch is not 
required in the last B2 Module 

Figure 1. 

( 

_2 

_3 

_4 

_S 

INSTALLATION PROCEDURES INST3 

Verify with a CE meter that a direct short exists 
between the AC Compartments of the modules. 
(Check the green and yellow ground wire from 
AC Compartment to AC Compartment for 0.1 
or less ohms.) If the reading is not within this range, 
investigate and correct the condition. 

Adjust leveling jacks for appearance andlor ease 
of inserting frame tie bolts. 

Caution: Before tightening bolts, check that no 
cables are caught between frame members. 

Bolt frames together using: 

3 bolts (PIN 59652 in B2/C2 Shipping Group) 
3 washers (PIN 6935 in B2/C2 Shipping Group) 
3 nuts (PIN 39600 in B2/C2 Shipping Group) 

Remove the bobbin shipping rod (Figure 1) from 
the rear of the voice coil motor. 

Note: Store the bobbin shipping rod in the clips 
located at the rear of the module on the VCM 

Caution: The tool must be re-installed whenever 
the machine is moved even for short distances. 

If at a later time the bobbin must be retrieved at 
the inner diameter (ID), thread the bobbin push rod 
(PIN 2758393) into the shipping rod. Loosen the 
wingnut and washer and insert the combined tools. 
After the bobbin is returned to outer diameter 
(OD), slip the washer and wingnut back over the 
stud on the shipping rod and hand-tighten. Prevent 
the rod from turning by applying an open-end 
wrench to the stud at the end of the shipping rod, 
which has flats provided for this purpose. 

Caution: Do not overtighten the rod or wingnut. 
Fingertight is tight enough. 

Bobbin Shipping Rod (PIN 2758392) 

~F===========~C=~3 

==========================CC=~~ C Bobbin Push rod (PIN 2758393) 

Unplated section 
Combined Tools 

O===~ /dlWlit(j 

Flats 

c:::> 
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INSTALLATION PR.OCEDURES 

III SEQUENCE CABLE AND tERMINATION 

i[installing an A2 Module only, OMIT Step 1. 

Caution: Do not connect th~ A2 Module to ac wall 
receptacle now. 

1 

_2 

Connectthe de Sequence Cable (PIN 2757781) 
between modules at •. The cable is pre
installed in the B2 and C2 Modules. Route the 
cable and plug the connectors into P63l on 
Sequence Board B. 

In the last module (A2, B2, or C2), install jumpers 
from: 

T1 toT2 e 
and 

T3toT4 e 
Thesejumpers (PIN 2757790) are shipped in the 
A2 Module plugged in Sequence Board B. 

A: 
Upper ~apped 
latch hole 

I~ r",,· 0 0 fll /) , ("'1 ( , ~ ~- ' \j \. ~/ \.- ~ \' - \. ;!/ "-.j 

3 

Mode 

333()'11 
333()'1 
3350 

4 

0 G I . 

Ensure agreement between the Customer's desired 
. operating mode, the operating mode shown on the 
HDA, and the plug wiring as shown in the following 
chart. 

A-Side ~Side 

A 1 F2G08 to F2J08 A 1 02G08 to 02J08 
A 1 F2M08 to F2P08 Al 02M08 to 02P08 
A 1 F2S08 to F2U08 A 102808 to 02U08 . 

Be sure jumpers e and e have been re
moved on all Sequence panels other than in 
the last B2 or C2 Module. Check for loose 
cards and cables. If cards were removed, be 
,sure to reseat them. 

A1U2 A1A2 
A1V2-...... --1 

A1A3 

(~ 
' • ~ 'j 
~, ;;,1 

(-ll 
\. J. 

,4'~ 
~y 

A162 

A163 

n 0 .. ¢.' .. ~ 

I~ J I, 

Y "j \.. ' \..' "-. / 

SEQUENCE PANEL 

Board B 

22 

............... _ .TP18 
@) 

@ 

@)TP1 

TP2 
~ @) 
Q.CR633 @ 

P634 

K611 

Power Seq. Delay 

CR . ,..-----..., 
631~wer 

o-cneck K612 

CR8hwer 
632 . Teq +6 V Sense Drive 

TP3 @) Comp '"-____ -' 

9 

12 

"A" 

M CR670@-Start 
!6 Q 
Q. CR671 ~-Stop 

CR672e-Air 

@) TP4 
@TP5 

@ 

K652 

HDA Seq. Comp A 

"8" 
K662 

CR6808·Start 
CR681 c:;:.. HDA Seq. Comp 8 

CR ~-Stop '-------' 
682 9-Air TP6 TP8 

@ @TP7 @) 
@ 

o P632 

t"",\ 0 0 l"r~ n I' .• 
\. j) \, j.! Iy "'-- ,,', 
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TPTP 
14 13 

TP16 @. @)@ @TPll~ 
TP17 @ @ @ \Q; 

lP15 TP12 
r--____ ...,Tl 

K632 
T2 

Start Drives 
'"-----.... T3 

K631 

A"ow Start 

K633 

Dr. Seq. Comp 

K651 

Dr. Motor Run A 

K661 

Dr. Motor Run 8 

TP10 
@ 

14 

T4 

.@ 

6 

00 
M 

if 
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INSTALLATION PROCEDURES 

II CABLING INTERFRAME <:;ONNECTORS 

Ifinstalling an A2 Module only, OMIT Step 1. 

1 

2 

Plug the ribbon cables in the appropriate slot in 
the interframe connector. .. 

Insert the 2-wide terminator (P/N 5863806) in 
the 2-wide card guide (P/N 811804). These items 
are supplied in the A2 Shipping Group. Instl,lll 
the assembly in Al A2 (Drive Board 01 A) in 
piilce of the cables in the last module on the string. 

Insert the I-wide terminator (PIN 8250634) in the 
I-wide card guide (P/N 811802). These items are 
supplied in the A2 Shipping Group. Plug it into 
Al B3 (Drive Board 0 I A) in place of the cables 
in the last module on the string. Tie the three 
flat cables (from AIA2, AIA3~ and AIB3) together 

. on the ou_e of the gate using cable tie PIN 
1159519 (in A2 Shipping Group). 

If a B2 Module is being added to the string, move 
the terminators to the new last module, and replug 
the cables as marked on the cable-ends. Follow 
the procedure above for plugging the terminator 
cards. . 

If a C2 Module is being installed, the terminator 
cards are not needed; termination is done by the 
A2F2, A2G2, A2L2, and A2T2 cards. Replug 
the cables in the previous last module afterremov
ing the terminators~ 

(" ( ( ( 

13 CABLING PRIMARY/ALTERNATE 
CONTROL CABLE 

3350A2 Module with Primary Control Adapter (PeA) 
feature or C2 Module only. 

1 Route the cable (P/N 2758575), looped on the 
side of the C2 Module, through all B2 cable 
troughs and install at A2U3 in the A2 Module. 

The following allows for temporary installation 
of A2 and C2 modules when either Primary 
Control Adapter (PCA}is not installed on A2 
module or when the PeA is present and C2 
'module is not present. Action should 
be taken to restore the string to normal 
configuration as soon as possible. (See 
INST 2, Figure I.) 

a. To install a C2 module on a 3350 A2 Module 
without the Primary Control Adapter feature 
(pCA - feature code I 320): 

• Install in the normal configuration. 
• Do not plug the cable PIN 2758575 into 

A2U3 in the A2 module. 

Note: The C2 module cannot be used as a 
controller until the peA feature is installed on 
the A2 module and the cable plugged into 
A2U3 ofA2 module. 

b. To install a 3350 A2 Module with PCA (feature 
code 1320~ and shipped without a C2 Module: 

CONTROL. 
MODULE 
01A-A1BOARO 

SATELLITE 
MODULE 
01A-A1 BOARD 

SATELLITE 
MODULE 
01A-A1 BOA~D 

• Install in the normal configuration. 
• Connect the following to jumpers in 

the A2 module 

U u 

( 

3350 

© Copyright IBM Corporation 1976, 1977 

A2M2MII t6 ground 
U B A2M2P03 to ground 

]3
2 } T' Terminate normally in the last B2 Module. ermlnator 
4 (PIN 8250634) . 

5 

A 

]~ } Terminator 
(PIN 5863806) . 4 

5 . 

.. 
( (' ( 

CONNECT REMOTE SWITCH ATTACHMENT 
FEATURE PLUG' 

3350 A2/C2 only. 

This feature permits the selection of Channel A or B at 
the CPU Console instead of at the Power Panel on the 
A2 Module or at the Controller Select Panel on the C2 
Module. Thus; if String Switch is in$talled with the 
Remote Switch Attachment feature, the A2/C2 Module . 

. has no Enable/Disable A or B switches. 

The cable from the CPU connects to the A2/C2 Module 
at HOO located on the Control Module Tailgate (see 
INST 3). l100 is shown on ALDpage ZA040. 

( 
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INSTALLATION PROCEDURES 

mJ DRIVE ADDRESSING 

1 Install customer-assigned physical address labels 
(PIN 5412746 in A2 Shipping Group) in the 
recesses on the Operator Panel. 

When in 333(}'1 Compatibility Mode, each spindle 
has a primary and a secondary address. The second
ary address equals: 

Primary address + '20'. 

Examples: 
Primary address 

Secondary address = 143 + '20' 

Primary address 

Secondary address = 18E + '20' 

= 143 

= 163 

= 18E 

= IAE 

Operator Panel 

I "fADY ! ... A_T_T_E_N_T_IO_N-J I =~D Q I L--___ ---J 

START [) 
STOP qJ 

_2 

3350 

Establish each drive address by connecting jumper 
points on card AIK2(AI L2). The drive addresses 
need not be in sequence, but no two can be plugged 
alike. The jumper (PIN 816645) is on the card. 

Top 

000 

:---: ~ Device Address 
• • CO< Plugging 
• • M 

• • V •• <t) CARDA1K2(A) 
•• \0 CARDA1L2(B) · . ~ 

Card is plugged for 
Address 0 

000 

©Copyright IBM Corporation 1976.1977 

m CONTROLLER ADDRESSING 

3350 A2 and/or C2 Module only. 

Plug the address card(s) for the controller address(es) 
assigned. Addresses are shown in Chart A, see 
Note. Plug the address cards (see Figures J and 2) by 
selecting the correct Controller Configuration in 
column one of the chart on INST 7 and folloWing 
the plugging instructions to the right of that 
configuration. 

Jumpers are included on the A2G2, A2D2, and A2E2 
cards and may require re-plugging for correct addressing. 

Check that Storage Control addresses are correct for 
this configuration. 

Figure 1. 

Controller 
Type 

!!l c: 
tV 0 ~ 
c: E '" 
; E .§ 
~ 8 ~ Top 

c: 
~ 0 
'p E ~ 
~5B Eu< 

______ Controller Address 

<II ~ Plugging 

!! ~ CARD A2G2 
.~ .. ~ 

Card is shown plugged for: 
Address 0 
Primary Controller 
Address Compare Active 

Figure 2. 

Top 

Controller Address Plugging 

CARD A2D2/A2E2 

Card is shown plugged for 
Address 0 
Alternate Controller 

4 32 
••• 

cc:c 
r-... • 

~ 

Controller 
Type 

Bit=1 
Common 
Bit=O 

INSTALLATION PROCEDURES INST6 

Chart A 
If attached to 3880, see Note. 

Controller Plug Addresses 

432 XOO - X07 

• • • X20 - X27 
0 

X40 X47 c:c:c: -

X60 - X67 
X80 - X87 
XAO - XA7 
XCO - XC7 
XEO - XE7 

432 X08 - XOF 

c: · · X28 - X2F 
1 

X48 X4F· .Cc: -
X68 - X6F 
X88 - X8F 
XA8 - XAF 
XC8 - XCF 
XE8 - XEF 

432 Xl0 - X17 

· c:. X30 - X37 
2 

X50 X57 c:.c: -
X70 - X77 
X90 - X97 
XBO - XB7 
XDO - XD7 
XFO - XF7 

432 X18 - X1 F 

c: c: · X38 - X3F 
3 

X58 X5F •• c: -
X78 - X7F 
X98 - X9F 
XB8 - XBF 
XD8 - XDF 
XF8 - .XfF 

.... \\.". 

Note: If attachment is to a 3880 use the 3880 INST 
section to determine the correct controller for the 
given address range and string configuration. Plug 
A2G2 using chart A and INST 7 for the controller 
assigned. 

INST ALLA TI ON PROCEDURES INST6 
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CONTROLLER ADDRESS PLUGGING 

Figur(! 1, Figure 2, and Chart A, referenced in this chart, are iocated on INST 6. 
-

Controller Configu ration Address Plugging Address Compare Primary I Alternate 

Basic A2 Module A2G2 (Figure 1) with address (0-3) Common to Active on A2G2. Common to Primary on A2G2. 
Without String Switch feature from Chart A. 
Without a C2 Module 

A2 Module with String ~witch feature A2G2, A2D2, and A2E2 (Figures 1 and 2) Common to Active on A2G2. Common to Primary on A2G2, A2D2, and A2E2. 

~ 
Without a C2 Module with identical addresses (0-3) from Chart A. 

~ Both A and B Interface addresses of A2 Module are identical 

A2 Module with Strin!! Switch feature A2D2 (Figure 2) with Interface A address (0-3) Common to Inactive on A2G2 (Figure 1 ). Addresses Common to Primary on A2G2, A2D2, and A2E2. 
Without a C2 Module and A2E2 with Interface B address (0-3) from L:hart A. are compared by the A2D2 and A2E2 cards. (A2G2 
Interface A and B addresses of A2 Module are different (Plu!! A2G2 with either address.) must be plugged.) 

A2Moduie with a C2 Module A2G2 (Figure 1) in both A2 and C2 Modules are Common to Active on A2G2 in both the A2 and Common to Primary on A2G2 in the A2 Module ill')d 
Without Stri'ng Switch feature on either A2 or C2 Module plugged with the same address (0-3). See Chart A. C2 Modules. Common to Alternate in the C2 Moqule. 

A2 Module with a C2 Module A2G2 (Figure 1), A2D2 (Figure 2), and A2E2 with identical ad- Common to Active on A2G2 in both the A2 and Common to Primary ,on all three cards in the A2 
With String Switch feature on either or both A2 or C2 Module dress ,(0-3). See Chart A. Address plugging must be performed C2 Modules. Module and Comm-o~' to Alternate in the C2 Module. 
Interface A and B addresses identical in both A2 and C2 Modules if both Modules have the String , 

Switch feature. 

A2 Module with a C2 Module A2D2 (Figure 2) with Interface A address and A2E2 with Common to Inactive~n A2G2{Figure 1) in, the A2 c(jmmon to Primary on all three cards in the A2 
With Strina Switch feature on either or both A2 or C2 Module Interface B address (0-3). See Chart A. Interface A in and C2 Modules. A~resses arEt'compi!red by the Modu~eand Common to Alternate inthe C2 Module. 
Interface A and B addresses different both the A2and C2 Modules must have the same address, A2D2 and A2E2 cards in both the A2 and C2 Modules_ 

and Interface B in the A2and C2 Modules must have the (A2G2:mus~.be plugged.) . , ,. 

same address. (Plug A2G2 with either address.) " 

" 
, ' - , 

''::;/' " 

, " ',.' 

;;':~' - , 

3350 
/ 
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INSTALLATION PROCEDURES 

m POWER WIRING CHECKS 
Steps 3 through 8 arc .ti,,. A2 Modules ollly. 

This procedure is for all A2, B2, and C 2 Modules. Do 
not leave this page until all modules being installed are 
checked using this procedure. 

1 In all modules being installed, set the drive Start/ 
Stop switch to Stop. 

_ 2 In all modules being installed, turn off the drive 
disconnect circuit breaker (CB230). 

_ 3 Turn the Power Mode switch on the CE Panel to 
Local mode during installation. 

4 Turn off the main line disconnect (CB200). 

s 

_ 6 

Verify with a CE meter that a direct short exists 
between the irregular size pin (GND) of the power 
plug or the green and yellow lead of the line cord 
and the control module frame ground (0.1 ohms or 
less). Investigate and correct this condition first 
if this is not the case. 

For 50 Hz machines only, see PWR 92 and verify 
that the line cord neutral is connected properly 
on TB203 (YAOIO). 

_ 7 Turn on wall receptacle CB and check ac voltage 
at the receptacle. 

_,8 

3350 

DANGER 
Letal Voltage. 

If the voltage measured at the wall receptacle agrees 
with the voltage label located on the frame above 
the AC Compartment, go to step 9. For 50 Hz 
machines, see Figure 1. 

If the voltage is different: 
• For 60 and 50 Hz machines, see Figure 2 for 

transformer tap wiring changes. 

• For 50 Hz machines only, go to PWR 92 for 
Delta/Wye jumper changes on the terminal 
boards (TBs) shown in Figure 3. 

If a voltage coi1Version is made, record the change 
on the voltage label. 

©Copyright IBM Corporation 1976, 1977 

o o o 

9 If a 3350 B2 or C2 Module is also being installed, 
perform the following steps. If not, go to step 12. 

_ 10 Check that the voltage specified on the voltage 
label on the frame above the AC Compartment 
agrees with that specified on the A2 Module. If 
the voltage is the same, go to Step 11. 

_11 

If the voltage is different: 
• For 60 and 50 Hz machines, see Figure 2 for 

transformer tap wiring changes. 

• For 50 machines only, go to PWR 92 for Delta/ 
Wye jumper changes on the terminal boards 
(TBs) shown in Figure 3. 

If a voltage conversion is made, record the change 
on the voltage label. 

If more than one B2 Module is being installed, 
perform Step 10 for each B2 Module. 

After each module being installed has been checked 
using this procedure, go to II on INST 14. 
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Figure 1. 3 Phase Table - 50 Hz 

Delta Voltage 

200 + 10% ~ no + 1 0% LL~ne to 
me 

235 + 10% 

Wye Voltage 

380 + 10% to Neutral 

= 220 V 

408 + 10% to Neutra,1 

= 235 V 

Figure 2. Transformer Primary Tap Wiring 

Voltage 

60 Hz 50 Hz Bootstrap 

Wye Delta TB202 (YA011) 
See Note. 

A2 

200 V - 200 V 1- 2 

208 V 380 V nov 1 - 3 

235 V 408 V 235 V 1-4 

Transformer Taps 

Controller Drive Ferro 
Ferro TB421 TB530 
(YB/YC026) (YB/YB/YC030) 

A2and C2 A2, B2, and C2 

1 - 2 3-4-7 

1 - 3 2-4-6 

1-4 1-4":'5 

Note: For Japan installations (60 Hz only), change the convenience outlet lead at TB202 
if 110 V test equipment is issued (see Y A011). 

Figure 3. (50 Hz Machines Only) DeIta/Wye Terminal Boards (TBs) 

Module TB Number 

TB201 TB211 TB330 TB351 
(Y AIVB/YC01 0) (YAIYB/YC020) (YAIYB/YC010) (Y A/YB/YCO,?-O) 

A2 * * * * 

B2 * * * --

C2 * * * * 

*To be checked. 

TB361 
(Y A/YB/YC020) 

* 

* 

* 
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II POWER CHECKS 

3350 

If installing a 3350 B2 Module, OMIT Steps 1 and 3. 

If installing a 3350 C2 Module, OMIT Step 1. 

1 Turn off wall receptacle CB and install power 
cable. Turn on wall receptacle CB, turn on CB200, 
place Power Off/Enable switch in the Enable 
position, and press the controller Power On switch. 
Assume that power is on when the controller Power 
On light and the drive Power Sequence Complete 
(LED) on Sequnce Panel Board B (LOC 4) are on. 
The Power Check (LED) is also on because CB230 
is tripped. If power comes on, go to Step 2. 

If power does not come on, phase rotation may be 
incorrect. K202 is picked if phase rotation is 
correct. Have customer maintenance personnel 
check the phase rotation at the wall receptacle. 
Contact the Branch Office Installation Planning 
Representative if assistance is needed. 

If changing rotation at the wall receptacle is not 
possible, disconnect power cable from ac outlet. 
Correct the phasing by reversing any two input 
leads on the A2 Module, TB 203. 

Repeat the beginning of Step I. If phasing is 
correct and power does not sequence on, go to 
START 100, Entry B. 

2 Turn on CB230 in all modules. 

3 Check the controller voltages shown in 
Figure I. Use a Digitec 251 Voltmetert 
(P/N 453585). Set the +6.0 V to + 6 Vdc 
and -4.0 V to -4.0 Vdc to nominal at 
installation time. If adjustment is required 
see PWR 90 or 390, Entry B. 

t Trademark of United Systems Corporation 

©CoPVright IBM Corporation 1976.1977 
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Figure 1: Controller Voltages 

Supply Range Test Point 
A2 C2 

+24 Vdc + 19.2 V to +30.7 V TB306-1 --
Bootstrap (Not adjustable) 

-4 Vdc -3.84 V to -4.16 V A2D2 B06 A2D2 BOO 
(Adjust to 4.0) 

+6 Vdc + 5.76 V to + 6.24 V A2T2 G11 A2T2 G11 
(Adjust to 6.0) 

Note: Voltages are measured with reference to W1. 
See INST 4. 

Figure 2: Drive Voltages 

DC Test Point Tolerance 
Supply (Volts I 

+24 V Local CP531 Load +21.6 to + 26.4 V 
Terminal (Not adjustable) 

-24V A1C2D03 (Dr A) -24.0 to -28.8 V 
A1T2D03 (Dr B) (Not adjustable) 

+12 V A1C2D05 (Dr A) + 12.0 to + 14.4 V 
A1T2D05 (Dr B) (Not adjustable) 

-12 V A1C2D06 (Dr A) -12.0to -14.4 V 
A1T2D06 (Dr B) (Not adjustable) 

-4V A1C2B06 (Dr A) -3.85 to -4.50 V 
A1T2B06 (Dr B) (Not adjustable) 

+6 V Reg A1F2B11 (Dr A) +5.76 to +6.24 V 
A102B11 (Dr B) (Adjust to 6.0) 

-36 V TB431-4 -36.0 to -43.2 V 
(Not adjustable) 

4 

_5 

( ( ( 

Ensure that the Service Bypass switch is in the Off 
position in all modules being installed (LOC 6). 

DANGER 
Power off the drive before removing or replacing 
the DC Compartment cover. (Remove cover for 
adjustment only.) 

Check the drive voltages in each drive as shown 
in Figure 2. Use the Digitec 251 Voltmetert 
(P/N 453585). The +6.0 Vdc should be 
set at nominal during installation. If 
voltage is out of tolerance, see PWR 290. 

If powering on problems are encountered, check 
the symptom list on INST 16 first. If trouble is 
not corrected, follow the normal maintenance 
procedure beginning on START 100. 

m POWER ON SEQUENCE AND EPO CHECK 

1 With module power on, set the drive Start/Stop 
switch to Start. 

a. Check that the disk rotates counter clockwise 
as viewed from the top. If the rotation is wrong 
use PWR 21 or 321 (A2 Module), PWR 121 
(B2 Module) or PWR 421 (C2 Module) and 
ALD's to locate drive phase rotation problem. 

b. The drive Ready lamp must come on within 
30 seconds. If the lamp does not come on, go 
to START 100. 

_ 2 Perform these steps: 

a. Install back panel jumper between: 
C4D09 (T4D09) and ground 

to put servo in zero mode. 

b. Check for carriage binding by inserting the 
bobbin pushrod into the back of the VCM and 
threading it into the coupler. Move the carriage 
between the outer and inner stops with the 
pushrod. If resistance or binding is felt (over 
100 grams), use the procedure on HDA 712 to 
correct the problem. Return here and continue 
once the trouble is corrected. 

c. Remove the bobbin pushrod and back panel 
jumper. 

( 

3 

4 

5 

6 

_ 7 

_ 8 

9 
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Press the Attention pushbutton and verify the 
rezero function. The Ready lamp should go off 
as long as the Attention pushbutton is pressed. 

Repeat the above steps for each drive. 

Bring all drives to Ready. 

Power off the subsystem at the storage control 
(check that controller Power Mode switch on the 
CE panel is in the Remote position). (LOC 6) 

Power on at the storage control and observe the 
following: 

a. Control module power comes on. 

b. All drives start through the cycle within seconds 
from each other and should go to Ready. 

If powering on problems are encountered, check 
the symptom list on INST 16 first. If trouble is 
not corrected, follow the normal maintenance 
procedure beginning on START 100. 

Install all covers. Adjust hinges and cover latches 
for alignment, appearance, and ease of operation. 
The conductive rubber seals must be slightly com
pressed against the frame when the covers are 
latched to provide a path for electrostatic discharge. 
For top cover adjustment, see HDA 770. 

INSTALLATION PROCEDURES INST 14 
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iii STRING CHECKOUT 

1 
2 

3 

4 

Drive 

AO 

A1-BB 

A7 

B1 

B2 

AB 

Make all drives Ready. 

Use the microdiagnostic facility checkout proce
dure to check all drives (see MICRO 8). Recom
mended procedure is to run routine AO once. 
Use Checklist below for procedure. 

If problems are encountered, check the symptom 
list on INST 16 first. If trouble is not corrected, 
follow the normal maintenance procedure beginning 
on START 100. 

With String Switch feature, run routine B6 also 
(see MICRO 70). 

If the Alternate Controller feature is installed, run 
microdiagnostic routines Al to BB at least once, 
using the CE Panel in the C2 Module. 

Checklist for Microdiagnostics 

A BC D E F G H Remarks 

Run once 
(See MICRO 20) 

Description (starts 
on MICRO 20) 

See ACC 800, 
Entry B 

See MICRO 56 

See MICRO 60 

See MICRO 28 

5 Execute the '30' option (Reset Diagnostic Control). 

3350 

See START 500 for additional information on load
ing the Fault Symptom Code Generator (3830-2 and 
ISC only) and on resetting the CE mode latch. 

©Copyright IBM Corporation 1976,1977 

f" ( ,'I 
r- ~I 

\ " 
r~'~\ 
\: ';I 

II SYSTEM TEST 

1 

_2 

_3 

Configure OLTEP, OLTSEP, and ST370 to in
clude the 3350 string. 

Check that the CE Mode switch is in the Off posi
tion (online). Push all Attention pushbuttons to 
rezero the HDA. 

Run the following online tests from the CPU on at 
least one spindle (see OLT section) to check the 
test programs for proper configuration (PSB, TO 
200A, and T3350 WT). 

Run PSC in default mode on each spindle to 
build the SD (Skip Displacement) Directory. 

Note: If an SD directory already exists on the 
HDA it is not necessary to rewrite the directory. 

If PSC is not run because an SD directory 
already exists PSA must be run. 

If the compatibility mode jumper was changed 
to run PSC, restore the jumper to customer 
configuration. See Figure I on HDA711. 

Misleading errors can occur if two control 
modules on the same channel have the same 
address. Refer to INST 6, Item II for proper 
plugging. 

4 Ensure that the EPO cable is installed. Do not 
leave the shorting plug installed. 
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i- -1 

;} 

II. RECORDS 

1 

2 

3 

4 

_5 

Assist the customer with his checkout of each 
string. 

Complete all installation records and report that the 
installation is complete to the Branch Office dispatcher. 
See Figure I for Installation Activity Document (lAD) 
codes. 

Note: Machine serial tag is located on the lower 
frame member left front. 

Insert these installation procedures in the Main
tenance Information Manual for future reference. 

Update the Account Management Plan book to 
include this installation. 

If the String Switch feature is installed, a decal 
(PIN 2745548) is located on the A2 Module 
frame member below the CE Panel. Complete 
the information required on the decal to indicate 
the cabling route. Repeat this procedure at the 
C2 Module, if installed_ 
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4 6 
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4 9 
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Figure 1: Installation Activity Document Codes 

3350 &3830 
SITE READINESS/PROBlEMS----......:.--

- power/air condo 
- other - explain 

SHIPPING DAMAGES/PROBlEMS------
(If SIC 39 is written on a regular IR; record activity 
code and 0 actual hrs. on lAD) 

- bent covers, broken hardware, paint 
- late arrival of cables and/or units 

FEATURES--------------
wrong, missing or extra features 

- machine does not match factory order 
- other - explain 

DOCUMENTATION-----------
- incorrect or misleading - explain (PDP's, MAPS, 

installation instructions) 
- missing - explain (e.g. parts catalog, MAPS, etc.) 

INSTAllATION ACTIVITY----------
wait time - explain 

- problem indicated - trouble not isolated 
- installation time - non problem related (partial/total) 

TECHN ICAl PROBLEMS/DE FECTS --'-----

- voice coil, VCM, 5 5 - operator panel 
hycraulic actuator 5 6 - brake assembly 

- drawer assembly 5 7 - pulley/belt 
- disk brush unit 6 1 - sequence/distribution 
- disk pack/data (power) 

module/HDA 6 3 - AC compartment 
- spindle assembly 6 4 - power supply DC 
- carriage 6 5 cables, contact, CB, 
- heads relay 
- retract mech/DM 6 7 - logic board 

load mech 6 9 - card-replaced/adjusted 
- bobbin/head load 7 0 - signal cable 

linkage 7 3 - cable-RW/ PLO/matrix 
- photo cellltransducer 7 4 - power amp 
- base/cool i ng/fil ters/ 7 6 - CE panel 

covers 8 0 - diskette drive 
- motor/drive 8 8 - diagnostics will not 
- wiring error run - explain 
- wrong EC level/ 8 9 - microcode 

part number 9 0 - other - (general technical) 
""- air flow system 

INSTALLATION PROCEDURES INST 15 
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INSTALLATION PROCEDURES 

INSTALLATION PROBLEMS 

Use the Symptom Checklist to assist in isolating installation 
type problems. Do not spend a great deal of time. If a pass 
through the symptom list does not result in a fix, go to 
START 100 and follow the established maintenance proce
dure in the MIM. 

The following is a list of general hints. Use it when problems 
are encountered during installation that do not have obvious 
symptoms: 

1. Check interframe connector cables and terminators. 
See INST 5 and DEY-] 90 or DEY-] 100. 

2. Check controller and drive addressing. See INST 6. 

3. Check cables between controller (3350 A2/C2) and 
storage control. Yerify cables are not reversed. See 
INST 3. 

4. Check all voltages. Procedures are on PWR 90 (PWR 290). 
For 50 Hz, motor conversions are on PWR 92. 

5. Verify that the correct Functional Microprogram disk is 
loaded in storage control, ISC, or IFA 

6. Verify that the correct Microdiagnostic disk is loaded in 
storage control, ISC, or IF A 

7. If the String Switch feature is installed, verify that both 

(-

A and B Enable/Disable switches are in the Enable position. 

8. Check Addressing cards, (A2G2; with String Switch feature, 
A2D2 and A2E2). Verify that Address Compare, Primary/ 
Alternate Controller, and Controller Addresses are plugged 
properly (see INST 7). See also the 3830-2/ISC Installa
tion for address plugging. 

9. Return to normal established maintenance procedures in 
the MIM. Go to START 100. 

3350 

©Copyright IBM Corporation 1976. 1977, 1980 
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SYMPTOM CHECKLIST FOR INSTALLATION PROBLEMS 

Failure Symptom 

Power Power sequences on but drive motors 
Sequence do not start. 

Some drives power on, others do not. 

Drive motors turn slowly. 

Ready Lamp Drive never comes Ready. Drive 
not on motor starts and then stops. 

Drive never comes Ready. but drive 
motor runs. 

Microdiagnostics Microdiagnostics will not load. 
Execute Request LED on 
continuously. 

Microdiagnostic Error Codes: 
A158 
A211 
A220 

, Microdiagnostics run slowly with the 
Alternate Controller only. 

Fault Fault Symptom Code 9120. 
Symptom 
Code 

(' (-" (' ("" (- (' ( (-' f (- (--; ( ( ( C~ " 
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Recommended Action Reference 

Check that jumpers are between T1 and INST3.112 
T2. and T3 and T4 in the last module Y A/YB/YC052 
only. PWR 8 or PWR 308 

Check that the ac power cable is plugged INST3, iii 1 
into P304 and properly seated. Y A/YB/YC01 0 

Check that a pin is not pushed back Y A/YB/YC01 0 
into P304. 

1. Check that Mode jumper is installed INST4. III 3 
correctly. 

2. Check for proper seating of Mode KF110, 120 
cable. (KQ110.120) 

1. Check servo adjustment. Go to ACC INST 14.m 
800. Entry A. 

2. Check for other servo problems or a PWR 290 
missing voltage. 

3. Check that disk rotates counter PWR 21 and 321 (A2 Module) 
clockwise as viewed from the top. PWR 121 (B2 Module) 
If not check drive phase rotation. PWR 421 (C2 Modulel 

Ensure that one of the following is not INST3, II 
the failure: ZA090 

1. Control Interface cables swapped; 
Bus In to Tag In connector. 

2. Wrong terminator is used. 

3. The Switch Unit (for example, 
IBM 2914) not set up correctly. 

4. Control Interface cables loose. 

Ensure correct plugging at the inter- INST 5.11 
frame connector. DEY-I 100 

Ensure that card A2G2 (A2D2 and A2E2 INST6 II 
with String Switch feature) is not wired 
for Primary Controller but installed in 
the C2 Module. 

Ensure that cards A 1 K2 and A 1L2 are INST6 II 
not wired with the same address (no 
two cards in a string can have the same 
address). 

INSTALLATION PROCEDURES INST 16 
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