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PREFACE

MAINTENANCE lNFORMATION MANUAL
ORDERING PROCEDURE (IBM Internal)

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

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

© Copyright International Business Machines Corporation 1976

SAFETY

PREFACE/SAFETY

CE SAFETY PRACTICES

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

1. You should not work alone under hazard=us conditions
or around equipment with dangerous voltage. Always
advise your manager if you MUST work alone.

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

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

4. When it is absolutely necessary to work on equipment
having exposed operating mechanical parts or exposed
live electrical circuitry anywhere in the machine, observe
the following precautions:

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

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

metal cuff links.

Use only insulated pliers and screwdrivers,

. Keep one hand in pocket.

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

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

5. Wear safety glasses when:

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

Power or hand drilling, reaming, grinding, etc.

Using spring hooks, attaching springs.

Soldering, wire cutting, removing steel bands.

Cleaning parts with solvents, sprays, cleaners, chemi-

cals, etc. :

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:

ae

soopoe

el

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.

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-
chinery. Shirt sleeves must be left buttoned or rolled above
the elbow.

19. Ties must be tucked in shirt or have a tie clasp (preferably
nonconductive) 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 rules 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 ready to resume respiration if
necessary. o

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 4 -
and tilt head way back. (Quickly )
remove any noticeable food or . ‘

objects from mouth.)

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. |f 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.

DA0000 2358631 441300
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3350 DC0001 2358187 441300 441303
Seq. 1 of 2 | Part No. ( ) 31 Mar 76 | 30 Jul 76

© Copyright 1BM Corporation 1976

HDA CONTE;QTS HDA 1



DRIVE-MOTOR POWER SEQUENCING

HDA 203

HDA 200

START 140
PWR 9

Multiple drives fail to
sequence to State 6
(Ready).

#2

Set all Start/Stop switches

to the Start position.
#3 '

. All
drives in the string
fail

Set the Start/Stop switch
in Drive A of the A2
Module to the Stop position.

#5

Any
drive sequences
to Ready

Set the Start/Stop switch
in Drive A of the A2
Module to the Start
position.
MICFL 710 ;
MICRO 10
Microdiagnostic

Run routine BA:

1. Load routine BA
2. Enter 00

Error Code
BAGO

A
HDA 201
: MICRO
DC0001 2358187 441300 441303
3350 Seq.2of 2 Part No. 31 Mar76 | 30Jul 76
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oo U OO 0000

HDA 205
MICRO

Message indicates the
HDA sequence is in
State 6 (Ready).

#7

Ready lamp on

Ready lamp off

MICRO

Incorrect Access status.
HDA sequence is in Stat
6 (Ready).

#11

Failure

Ready lamp on

when drive is RIW 174
START 500 stopped
Ready lamp stays on
after Start/Stop switch
is placed in the Stop
position, MICFL 630
MICRO 10
Microdiagnostic
Run routine B8:
1. Load routine B8
HDA 240 2. Enter 00
#12
Yes Test fails
#13
MICRO 10 |
Microdiagnostics
Run device checkout
microdiagnostics. Start
with routine A1.
#14
Yes T .
% est fails
Error Analysis #15 No
Exit to MICRO section and
follow instructions under Maintenance procedure
the first failing Error Code. complete.
#10 416
MICR
CRO START 500
FERN AY Y 3
J 4 EO 4 W% ﬁ’ §

303000 3 0

START 140

Grive Ready problem. >

#17

v Turn on CE Mode switch in

the drive that failed.

#18

MICRO 10

Microdiagnostics

Run device checkout
microdiagnostics. Start

with routine A1.

#20

Test fails

#21 Yes

HDA 100

DRIVE-MOTOR POWER SEQUENCING

DEV-1 410
MICRO
HDA sequence is not
in State 6 (Ready).

#22

Turn on CE Mode switch in
failing drive.

#29

The HDA sequence
unloaded when the error
occurred. The error condi-

Placing Start/Stop switch tion is latched for sense
in Start position resets error| Linformation.
sense information. #23

#27 AN

Do not change position of
Start/Stop switch.

#24
MICFL 710
MICRO 10

HDA110

Microdiagnostic

Run routine BA:

1. Load routine BA
2. Enter 00

#28

~

Error Analysis

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

#25

MICRO

"HDA 100

DRIVE-MOTOR POWER SEQUENCING
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DRIVE-MOTOR POWER SEQUENCING HDA 110

DRIVE-MOTOR POWER SEQUENCING

MICRO FSI HDA 202
START 100 HDA 100 HDA 711

START 140
v

HDA sequence proble@ Failure cannot be G)_—ﬂ Single drive Ready lamp
reproduced. / problem. Fault
424 I Symptom Code
I 12xx, 15xx, or
| Errors sensed by Sequence 16xx
Yes Noise | Card ATF2(A1Q2) return
problem | the sequence to State 0. #19
| The drive motor stops and MICRO 10
Ithe error is retained for Microdi .
#25 |Sense information. Icrodiagnostics
Set Start/Stop switch to J Run dgyice Cht('aCkoustt "
the Stop position. 1. Turn on CE Mode microdiagnostics. Sta
4 switch in the failing with routine AT.
drive. #20
Ready Y 2. Do not change posi-
lamp goes és tion of Start/Stop
off switch.
No
) MICFL 500
Exit to #5 MICRO 64 D
indicated page If microdiagnostics or CE Microdiagnostic
Panel appear to operate
Symptom Page incorrectly, exit to PANEL Run routine B3. See #21 | Yes
Noisy Blower Motor. HDA 730 150 and perform Panel detailed instructions on Error Analysis
; ; Checkout procedure. If — = T|MICRO 64. Run Pass 1 Exit to MICRO section and
Noisy Drive Motor. HDA 715 problem is not corrected, and record Fault Symptom follow instructions under
Noisy Drive Motor return here and continue Code. the first failing Error Code.
Brake. HDA 720 _Fault analysis procedure. 1 Fault Symptom 22 l
Symptom #9 Common Error Codes Code developed
Yes Ae of 11XX was B301 - B307 Test U
\Qailable at the time | results
of customer <~ MICRO 10 MICRO
“failure Microdiagnostics Fault
N . #12 Yes Symptom
L . I o Run device checkout Code 1100 to 11FF Locate the Fault Symptom
Exit to indicated page "” — microdiagnostics. Start m:g;na 710 0 Code in the FSI section
e problem re-occurs, with routine A1. 1 and follow the mainte-
Sense Bytes 9 and 10 Page Entry instruct the customer to Microdiagnostic #15 nance procedure indicated.
leave the drive in the #10
Sense Byte 10, bit0 = 1. HDA 300, A failing condition and call Run routine BA: #23
the CE. Tell him not to 1. Load routine BA
Sense Byte 9, bit2 = 1. HDA 313, A change the position of the 2. Enter 00
Start/Stop switch. J
#13 FSI|
Sense Byte 9, bit3 = 1. HDA 330, A #8 %
Fault
Sense Byte 9, bits 2 and HDA 990, A Error Analysis r!g_ - Symptom Code
3 = 0 and Sense Byte 10, HDA 990 91xx to 92xx
bit 0 = 0. Exit to MICRO section and or 14xx
follow instructions under
the first failing Error Code. #6
#14
Pass 1 of
routine B3 has
been run twice
MICRO
#17
DCO110 2358315 441300 441303 441305 441306
3350 Seq. 1 0of 2 Part No. 31Mar76 | 30Jul 76 |29 Oct 76 1 Apr 77
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SEQUENCE LOCKED IN STATE 0

Yes

HDA 205

HDA 100

All drives fail to
sequence to Ready.

#10

Only
one module on
the string

Set all Start/Stop switches
to the Start position.

#4
LOC 6

Set Service Bypass switch
to On in the controller.

#5

HDA 204

1. Set Service Bypass
switch to Off.

2. Go to next module
and set Service

Bypass switch to On.

Any
drive sequences
to Ready

Last
module on
string

#7

Set all Start/Stop switches
to the Stop position.

#1

LOC 4
Check

In the A2 module: ‘

Measure from TP1 (+) on
Sequence Board B to frame
ground (—) for +24 V.

|_S-uspect drive inter- - -]
i i bi .
Loznnectlng cable probEn J

#14

LOC 4
Check

Measure from TP13 (+) on
Sequence Board B to frame
ground (—) for +24 V.
Start with the controller.

#1
No Trouble
corrected
#8 Yes Last
HDA 201 modgle on
Maintenance procedure string
complete.
#e lGo to next module.
#16
START 500
DCO110 2358315 441300 441303 441305 j 441306
3350 Seq.20f2 | PartNo. 31 Mar76 | 30Jul76 | 290ct76 . | Apr77
1
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Replace Card
A1F2
#17

Trouble Yes

corrected

Power the drive off with
the DC Power switch.

#19

Check

Verify that the following N
cable connector pins are not
bent or pushed in and that Maintenance procedure
the connectors are seated complete.
properly:
A1A5(A1V5) #25
P635
Repair or replace as
required.
#20 START 500
Trouble
corrected
#21
LOC 4
Check
For continuity across the
K632—4 N/C points with Check

the relay removed from
Sequence Board B.

#22

#23
LOC 4

Replace
Defective K632 relay.

#24

Verify that the following
cable connector pins are
not bent or pushed in and
that the connectors are
seated properly. In the
controller:
« P630 on Sequence
Board B
« P640 on Sequence
Board A
Repair or replace as
required.

#26 k

SEQUENCE LOCKED IN STATE 0

LOC 2

1. Set the Power Mode
switch to Local and
power off the string.

2. Trip CB200 in the
controller.

3. Check continuity of
jumper between T1
and T2 in last drive on
the string. See HDA
508.

#26

Continuity

HDA 200

No.-

between T1 and
T2

#27

Use the diagram on HDA
508 to determine why the
+24 V Poll is missing.

Repair or replace as
required.

#31

pa
e
N
oo
A

Ty

Trouble
corrected

#29 Yes
Maintenance procedure
complete.

430

START 500

SEQUENCE LOCKED IN STATE 0

HDA 990

HDA 200

30 50
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SEQUENCE LOCKED IN STATE 0

MICRO, HDA 100,
HDA 200, HDA 203,

HDA 205, HDA 342
v
Drive A does not
sequence to Ready.
#5 |

Replace Cards
A1F2 (See Note 3.)

A1C2

A1D4 (See Note 1.)
A1K2 (See Note 2.)
ATH2

Some problems cause CP557
to trip intermittently after
swapping cards.

Trouble
corrected

Yes

LOC6,
LOC 16

Set Drive A Start/Stop
switch to the Start

position.

#6

LOC4,
LOC 14
Two LED indicators should

be on:
1. Start LED (CR670)

2. Air LED (CR672)

#7

Both
LEDs on

#8

Check

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

A1A5

P635—-10

Repair or replace as
required.

#9

Trouble
corrected

#10

HDA 313

Yes

Start
LED on

Air problem or faulty Air
switch,

(CR670)

#15

Set Start/Stop switch to
the Stop position.

No

HDA 201

SEQUENCE LOCKED IN STATE 0

Check

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

P663-8

P632-12

Repair or replace as

Note 1: When replacing A1C2(A1T2), A1C4(A1T4),
A1D2(A152), A1D4(A154), or Pwr Amp P532(P534),
the servo velocity gain must be adjusted. See ACC 800,

Entry B for the procedure.

Note 2: When replacing A1K2(A1L2), check the
addressing jumpers. See INST 6,

Note 3: ATF2(A1Q2) can be damaged by a shorted

diode across the relay coil of K651(K661) or K652(K662).
Before swapping relays with K651(K661) or K652(K662),
check for a shorted diode on both the relays removed
from, and installed into these positions. The resistance
should be approximately 3 ohms in one direction and

50 ohms with the meter leads reversed.

Maintenance procedure
complete.

#11

A

START 500

DC0201
Seq.10f2

3350

2358316
Part No.

441300
31 Mar 76

441303
30Jul 76

441305
29 Oct 76

441306
1 Apr 77
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#16
#12
Stop
LED on
HDA 330 (CR671)
r A 7
i Possible faulty Start/Stop |
iswitch. _____ _______ d
#18
HDA 509
LOC 4, LOC 14
Check
Return Start/Stop switch
to the Start position and
measure TP3 (+) to frame
ground (—) for +24 V on
Sequence Board B.
LOC 6,
LOC 16
Replace
S§750 Start/Stop switch
#13
Yes Trouble No HDA 203
corrected
#14 Use diagrams on HDA

508, 509, and PWR 271 to
determine why Start LED
(CR670) is not on.

#22

required.

#23

Trouble
corrected

Use diagram on PWR 271
to determine why +24 V
Lcl (A) is missing to this
drive.

#24 Yes

#27

Yes Trouble
corrected

Maintenance procedure
complete.

#26

HDA 990

START 500

SEQUENCE Lockep INSTATEo  HDA 201




SEQUENCE LOCKED IN STATE 0

Both

' [ «kr260
Check

Verify that the following
cable connector pins are
not bent or pushed in and
that the connectors are
seated properly:
A1A5B13

P635-2

Repair or replace as
required.

#33

Trouble

drives sequence
to Ready

#38

Maintenance procedure
complete.

#39

START 500

No

corrected

LOC 4,

HDA 509

Check

Measure from TP4 (—) to
frame ground on Sequence

Board B, for 0 Vdc.

Yes

LOC 14 |

Replace

K652 Relay (See Note 1.)

#34

MICRO
HDA 203
HDA 342

Drive B does not
sequence to Ready.
#6 |

Replace Cards

A1Q2 (See Note 1.)
A1S4 (See Note 2.)
A1TN2
A1T2 (See Note 2.)
A1F2 (See Note 1.)
A1L2

D

#14

Trouble

When replacing A1K2

_| (A1L2), check the

addressing jumpers.

corrected

#15

Drive A

See INST 6.
Yes -
Maintenance procedure
complete.
#
No START 500

can be taken
offline

#7
LOC 4, LOC 14

HDA 206
Set DC Power switch to
A-Off, B-On position.

#8

Drive B No

I?his path does not check |
|the possibility that Drive A |
| may be the source of the

| failure. See theory on !
|HDA 206. J

#10

now sequences
to Ready

#9 Yes

Replace Card'

Restore power to both
drives and set Drive B
Start/Stop switch to the
Start position.

Both LEDs

#3 No

on
(CR680)

#19
LOC®6, LOC 16

Start k
LED is

Yes

areV

Yes

)

HDA 313

Set Start/Stop switch to
the Stop position.

#20

Stop
LED is

Yes

[‘Air problem or faulty Air |

lswitch.
#22

HDA 330

SEQUENCE LOCKED IN STATE 0

on
(CR681)

#21

Use diagram on PWR 271
to determine why +24 V
Lcl (B) is missing from this

HDA 205
Trouble Yes
corrected
#35
Check
Drive DC Power switch in
the Both Drives On position.
#36
Yes
No Trouble

A1F2 (See Note 1.) drive.

#11 |
#2 l LOC 14 ’
Set both drives Start/Stop
switches to the Stop .
position and the Drive DC be on:
Power switch to the Both 1. Start LED (CR680)
Drives On position. 2. Air LED (CR682)
#43 #12

#16

Two LED indicators should

Trouble
corrected

Set the Sfart/Stop switches
to the Start position in

corrected Mai . the following order:
C : 2. Drive B
#37 #42 " Note 1: A7F2(A1Q2) can be damaged by a shorted diode
HDA 110 # across the relay coil of K651(K661) or K652(K662).
STARY 500 Before swapping relays with K651(K661) or K652(K662),
check for a shorted diode on both the relays removed
from, and installed into these positions. The resistance
DC0201 2358316 441300 441303 441305 441306 should be approximately 3 ohms in one direction and
13350 Seq.20f2 | PartNo. 31Mar76 | 30Jul 76 | 290ct 76 | 1 Apr 77 50 ohms with the meter leads reversed.
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HDA 990

N S

l;ossible faulty Start/Stop
lswiteh.
#24

HDA 509

LOC 4, LOC 14

Check

Return Start/Stop switch
to the Start position and
measure TP15(+) to frame
ground (—) for +24 V on
Sequence Board B.

LOC 4,

HDA

202

LOC 14

#26 Yes Replace
K632 relay f(See Note 1.)
K652 relay

LOC 6,

LOC 16 #31

Replace

$760 Start/Stop switch

#27

V

Trouble
corrected

Use diagrams on HDA
508, 509, and PWR 271 to
determine why +24 V
Start Switch On signal is
missing.

#29

Trouble
corrected

#30

N

complete.

Qaintenance procedu

#32

Note 2: When replacing A1C2(A1T2), A1C4(A1T4),
A1D2(A1S2), A1D4(A1S4), or Pwr Amp P532(P534),
the servo velocity gain must be adjusted. See ACC 800,

Entry B for the procedure.

SEQUENCE LOCKED IN STATE 0

,e>

START 500

HDA

202




SEQUENCE LOCKED IN STATE 0

HDA 201

Yes

No

HDA 100

More than one, but not
all drives on a string fail
to sequence to Ready.

#5

All failures
in same
module

Both drives in

-

ﬁ/lultiple single drive fail- -}
|ures. Troubleshoot one at |
latime _ __ _ _ ]
#32

HDA 100

No

one module fail

#8
LOC4,L0C 14

Check

In the last module with a
failing drive, verify that the
following cable connector
pins are not bent or
pushed in and that the
connectors are seated
properly:

P630-1

P631-9

Repair or replace as
required.

#9

Trouble
corrected

#10

Maintenance procedure
complete.

HDA 201

/

Yes

— e e

ﬁhe first drive with the —I

IStart/ Stop switch in the
Start position but not
Ready should initially be

|
|
—_—

|considered the failing
Lorive___
#16

LOC 6, LOC 16

Set initial failing drive
Start/Stop switch to the
Stop position and all
others to Start.

#17

Any
other failing drive

Drive A
failing

HDA 202 HDA 201

sequences to
Ready

#18
Set the Service Bypass switch
to the On position in the
module with the initial
failing drive.

Any
other failing drive

LOC 6, LOC 16|

Return the Service Bypass
switch to Off and the
Start/Stop switch to the
Start position.

#13

I requires a working module

Caution: The next step l
to be varied offline. |

Note 1: ATF2(A1Q2) can be damaged by a shorted 431 L——— -t

diode across the relay coil of K651(K661) or K6562(K662). #14

Before swapping relays with K651(K661) or K652(K662), A LOC 6, LOC 16

check for a shorted diode on both the relays removed In the last working module

from, and installed into these positions. The resistance START 500 set both Start/Stop )

should be approximately 3 ohms in one direction and switches to the Stop

50 ohms with the meter leads reversed. position and then set the
Service Bypass switch to

Note 2: When replacing ATC2(A1T2), A1C4(A1T4), the On position.

AI1D2(A1S2), A1D4(A154), or Pwr Amp P532(P534), #15

the servo velocity gain must be adjusted. See ACC 800,

Entry B for the procedure.

DC0203 2358317 441300 441303 441305 441306 441310
3350 Seq.10f2 | PartNo. 31 Mar76 | 30Jul76 | 290ct76 | 1 Apr77 | 27 Jun 80
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sequences to
Ready

#20
Replace Cards

In the initial failing drive:
A1F2(A1Q2) (See Note 1.)

A1D4(A1S4) 2
A1C2(A1T2) § (See Note 2.)

#21

Trouble
corrected

#22
Maintenance procedure
complete.

#23

START 500

Check

Verify that the following
cable connector pins are
not bent or pushed in and
that the connectors are
seated properly:
A1A5(A1V5)

P631

Repair or replace as
required.

Trouble

No

(CCCCCCCCCCCCCCCCCeCC e

HDA 203

SEQUENCE LOCKED IN STATE 0

Any No
failing drive sequences

to Read/

Yes

#26

A
| Interconnecting cable

|
| problem or an open land :
—_—

#34

Check the following for
bent pins or loose connec-
tions in the last working
drive and first failing drive:
P630

P631

P632
P634
P637

Trouble

corrected

~

)

HDA 204

corrected

HDA 990

Maintenance procedure
complete.
#33 | '

START 500

HDA 203

SEQUENCE LOCKED IN STATE 0
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SEQUENCE LOCKED IN STATE 0

HDA 200
HDA 203

The failing module is the
module that allows sequenc-
ing to continue when the
Service Bypass switch is set

Check

Supply voltages as shown in
Figure 1. Exit to the indi-
cated page if incorrect.

LOC 4
LOC 14

Set the Service Bypass -
switch to On in the failing
module and swap relays
K631 with K633.

SEQUENCE LOCKED IN STATE 0

HDA 204

- to On. Attempt to make
Drive relay sequence both drives Ready in this
problem. module by:

1. Setting the Service By-
pass switch to the Off
position,

2, Setting the Start/Stop
switch to the Start

One
or both drives in
failing module come
Ready

Working
drive(s) now fails
to come Ready

Yes No

|

Use diagram on HDA 508

| 1

Set DC Power switch to Set DC Power switch to

Eaution: A1F2(A1Q2)
can be damaged by a shorted

diode across the relay coil position. No A-Off, B-On position, B-Off, A-On position. to determine why drives
of K651(K661) or K652 - tgg i fail to pass +24 V Dr Seq
(K662). Before swapping Comp (Out).

Repair or replace as required.

relays with K651(K661) Replace
or K652(K662), check for Relay in K631 location.

a shorted diode on both the
relays removed from, and

Set the Start/Stop switch to
the Stop position, then back HDA 205 ny of Any of

installed into these positions. to the Start position in all yes/the drives on the string N6 (the drives on the string_ No

The resistance should be drives that sequenced to \that are not Ready, ny_' that are not Ready, now '

approximately 3 ohms in Ready when the Service By- sequence to Ready sequence to Ready

one direction and 50 chms pass switch was placed in \/ Trouble Yes Yes Trouble

corrected

corrected

with the meter leads reversed. the On position. Yes

[——-—‘ LOC 4 -
Log 14 Replace Card Replace Card
| YA055/YB055

Check A1F2 ) A1Q2
Power Sequence Complete
LED (CR632) is on.

Verify that the following
cable connector pins are
not bent or pushed in and
that the connectors are
seated properly:
A2 Module

P640-2(P640-1)
Repair or replace as required.

Use diagram on HDA 508
to determine cause of
missing +24 V Dr Seq Comp. HDA 990

Check

Yes Yes Repair or replace as required.

Maintenance procedure LOC 4
complete, LOC 14

Repair or replace relay
K662—1 N/O.

Trouble
corrected

Trouble
corrected

Yes

LED
" on
(CR632)

Yes

Repair or replace relay
K652-3 N/O or K652-4.

A
No t

Trouble
corrected

N

Maintenance procedure
complete.

Trouble

correy START 500
Use diagram on Y A055
Yes (A2 Module) or YBOS5 HDA 990 A
(B2 Module) to determine
cause of_m'ssmg’ +24 V Dr No Trouble START 500
Seq. Comp. corrected
Figure 1. Drive Voltage Chart
heck i
Check Voltage* Test Point Tolerance r(a:x['a?u';;“ Page Entry
/ Verify that the following ia
cable connector pins are Maintenance procedure - 4V A1C2 (A1T2) BO6(—) to A1K2D08(+) -3.85t0-450V | 0.23 V p-p PWR 255, A
Maintenance procedure Trouble not bent or pushed in and complete. + 6V A1F2 (A1Q2) B11(+) to A1F2 (A1Q2) DO8(—) | +5.76 to +6.24 V | 0.08 V p-p PWR 260, A
complete. corrected that the connectors are . +12V A1C2 (A1T2) DO5(+) to A1K2D08(-) +120t0o+144V | 0.10Vp-p | PWR 240, A
seated properly: -12V A1C2 (A1T2) D0O6(—) to A1K2D08(+) —-12.0t0o -14.4V [ 0.10V p-p | PWR 240, A
A1A5(A1V5) —-24V A1C2 (A1T2) DO3(-) to A1K2D08(+) —240t0o—28.8V | 0.08Vp-p | PWR 250, A
Repair or replace as required.
A A * Use a digital voltmeter to check voltages. 001060
** Use a scope to measure the ripple. See PWR 290 for the procedure.
START 500 HDA 990 START 500
DC0203 2358317 441300 441303 441305 441306 441310
3350 Seq. 20f 2 | PartNo. 31 Mar 76 | 30Jul76 | 290ct76 | 1Apr77 | 27Jun80
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SEQUENCE LOCKED IN STATE 0

SEQUENCE LOCKED INSTATE0 HDA 205
HDA 200 2
HNA 204 HDA 201 Ho
A a
A
. - HDA Sequence
Both drives fail in one Set the Start/Stop Complete failure.
module. switch to the Start
position. ) |
LOC 4,L0OC 14 L Continue isolating the
Check —_ e — —_— - problem on Drive A.
: MCaution: A1F2(A102; |
With the Drive A (can be damaged by a shorted | |
Start/Stop switch in the diode across the relay coil Scope
Start position, check Start of K651(K661) or K652 | Sw 50 ms/div
LED CR670 within 15 }(K662). Before swapping | veep
seconds after placing the :W'a'z';svéi(t:zslész?":‘(s?(‘f) TrlggersI o
Start/Stop switch in the or 0b<s), check Tor ope \—
Start position. ja shorted diode on both the | Ch 1 only
i Irelays removed from, and Ch 1 A1A5 B13
installed into these positions. |
The resistance should be | —HDA Sequence
Start LED lapproximately 3 ohms in Complete
—— Oon one direction and 50 ohms volts/div 0.2
(CR670) with the meter leads reversed.| probe X10
#20
HDA 508,
A 48 HDA 508 HDA 509, HDA 510
Check
HDA 201 +24 Vdc Use ALD page YA071 or
Set the Drive A Start/Stop Measure from TP12 (+) to LOC4,L0C 14 YBO71 and the Scope to
swt;tc: toktl'é: Sttg lgoa’.mon trame ground (—) for +24 Replace determive why HDA
?:r;‘ 6;180 op Vdc on Sequence Board B. 414 K631 Relay Sequence Complete from
- HDA 508 | Drive A is inactive.
# Check | # T
1
Measure from TP17 (+) to :
Stop LED On frame ground (—) for+24 Vvdc| Trouble
(CR671) on Sequence Board B. corrected
#15
#10
HDA 509
Use diagram on HDA 509 LOC 4 C 14
to determine why +24 Vdc , LO N
is missing from CR670 and Replace D
CR671. HDA 508 K632 Relay
Repair or replace as Check 422
ired. L—_ N T I
required Measure from TP8 (+) to co:?:c:)t:d
#11 frame ground (—) for
+24 Vdc on Sequence
Board B.
Trouble Use the diagrams on HDA
corrected 508 through 510 to isolate
Yes the problem.
LOC 4, LOC 14 Repair or replace as
Replace required.
HDA 990
LOC 4, LOC 14| No K612 Relay #25
Replace
23
Maintenance procedure K633 Relay * Trouble Yes
complete. corrected Maintenance procedure
complete.
#5
#26 No 27
A A
START 500 HDA 990 START 500
DC0205 2358318 441300 441303 441306
3350 Seq.10f2 Part No. 31 Mar76 | 30Jul 76 1 Apr 77
© Copyright IBM Corporation 1976, 1977 SEQUENCE LOCKED INSTATE0 HDA




SEQUENCE LOCKED IN STATE 0

To advance from State 0 to State 1, the following lines
must be in the indicated condition:

e 24 V Start Sw On is active *.

e State 0 is active.

e Inhibit HDA Recycle is inactive.

e HDA Sequence Ck Lth is inactive.

® Power On Reset is inactive.

‘ *Relay K632 must be picked in order to activate the +24

} V Start Sw On line in Drive A. The +24 V Start Sw On

1 line in Drive B is activated by both K632 and K652 being

‘ picked. If the Drive DC Power switch is in the Drive A

| Off (Drive B On) position, the +24 V Start Sw On line in
Drive B is activated by K632 only.

See HDA 508 through 510 for additional theory.

DC0205 2358318 441300

441303
3350 Seq.20f 2 Part No. 31 Mar 76

30 Jul 76

441306
1 Apr 77

© Copyright 1BM Corporation 1976, 1977
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SEQUENCE LOCKED INsTATE0 HDA 206
A1F2 (A1Q2)
Drive A KFxxx (KQxxx)
YAO071
071_ _ e e e HDA
FB 1 SEQUENCING 9
' K651 I State 0 HDA 1 Latch A(B) TP
Start P633-2 "6331 0 24 V Start Sw On A(B) ’
P633-8 g0 T ¥ 24V Stop Sw On A(B)
s | HDA Sequence
' top K632-2 _Ck Lth A(B) TP
| CR670 | 4 Control Reset
Start Sw On A(B)
P P635-8 <
| E"EG 1 1 4 Inhibit HDA Recycle A(B)TP
P4
l I
l CR671
L - - - - - - Z___1
Drive B
YAO081
YBO81 . - — - ==
I—Dnve DC Power p632 6 Kee13
| Switch in Both '
Drives On posmon K652 4 Start P638-5 P636-7
P638-2 <———I—
] Drive DC Power K632 3
Switch in Drive P632 9 : smp ' |
| A Off position !
' (Drive B On) PE38.3 : Start CR680 |
o7 P6387 P636-8
| <__|__
Stop |
| Legend: T Inactive
I CR681 | mmmmm Active level
l__ Jl Tolerance
Chart . States
Line Line Name ALD Test Point 0
No. pra—— 1
1 424V Start Sw On A(B) KF100 (KQ100) A1F2 (A1Q2) U12
2 |+Start Sw On A(B) KF100 (KQ100) A1F2 (A1Q2) U11
3 +Inhibit HDA Recycle A(B) TP KF190 (KQ190) A1F2 (A1Q2) GO5 Inactive
4 7 | + HDA Sequence Ck Lth A(B) TP |KF190 (KQ190) A1F2 (A1Q2) B12 Q Inactive
5 |+HDA 1 Latch A(B) TP KF190 (KQ190) A1F2 (A1Q2) BO7 e
*
_ 32_3 N/O YAO071 (YA081)
6 |K632—2N/O (K6 ) YBO71 (YBO81)
7 Power On Reset KF140 (KQ140) A1F2 (A1Q2) P02 Inactive
HDA 206

00

SEQUENCE LOCKED IN STATE 0

093200000

J O
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SEQUENCE LOCKED IN STATE 1

SEQUENCE LOCKED INSTATE1  HDA 210

MICRO
e  HDA Sequence Ck Lth
is inactive
¢ FmtError (Mode HDA sequence stopped
Parity) is inactive ™ 7 T\ inState 1
e 24V AiIrSwOnis )
active #
*  Motor is not at speed
#2
Replace Cards
A1F2(A1Q2) (See Note 1.)
ATH2(ATN2)
A1K2(A1L2) (See Note 2.)
A1G2(A1P2)
A1D4(A1S4) (See Note 3.)
#3
Trouble
corrected
#4
Note 1: A7F2(A1Q2) can be damaged by a shorted diode Check
across the relay coil of K651(K661) or K652(K662). Be-
fore swapping relays with K651(K661) or K652(K662), v Supply voltages as shown
heck for a shorted diode on both the relays removed from n E'gure : E).('t.to the
Ci A A n. ) , indicated page if incorrect.
and installed into these positions. The resistance should be
approximately 3 ohms in one direction and 50 ohms with 45
the meter leads reversed. Scope
. . . Use the sequence chart
!\lote 2: l/W7en, ,Cs'p/acmg ATK2(A1L2), check the addressing and diagram on HDA 214
jumpers. See INST 6. Scope the following lines
in the sequence indicated.
Note 3: lWhen replacing ATC2(A1T2), ATC4(A1T4), Look for MST-1 levels at
A1D2(A1S2), A1D4(A154), or Pwr Amp P532(P534), the the point where State 1
servo velocity gain must be adjusted. See ACC 800, Entry advances to State 3. N
B for the procedure. 1. ngll)otor At Speed 9
2. 424 V Air Sw On Q
A(B) (B
3. +Native Fmt Mode ? HDA 214
4. 43330-11 Fmt Mode
5. +3330-1 Fmt Mode
6. —Start Timer A(B) g
. . 7.
Figure 1. Drive Voltage Chart :;: 2&)3 S C_'i 4
: Only
- Repair or replace as
. Maximum** : one
* d.
Voltage Test Point Tolerance AC Ripple Page Entry require _ active
#6
— 4V A1C2 (A1T2) BO6(—) to A1K2DO08(+) —-3.85t0 —4.50V | 0.23 V p-p PWR 255, A
+ 6V A1F2 (A1Q2) B11(+) to A1F2 (A1Q2) DO8(-) | +5.76 to +6.24 V | 0.08 V p-p PWR 260, A Trouble Yes
+12V A1C2 (A1T2) DO5(+) to A1K2D08(-) +12.0to+14.4V | 0.10Vp-p | PWR 240, A corrected N
-12V A1C2 (A1T2) DO6(—) to A1K2D08(+) —~12.0t0o —-144V | 0.10 V p-p PWR 240, A Mai d
—24V | A1C2 (A1T2) DO3(-) to A1K2D08(+) ~24.0t0-28.8V | 0.08Vp-p | PWR 250, A # Q;;’;‘:’t‘:_““ procedure
* Use a digital voltmeter to check voltages. 001060 #9
** Use a scope to measure the ripple. See PWR 290 for the procedure.
HDA 360 START 500
DC0210 2358319 441300 441303 441310
3350 Seq.1of2 | PartNo. 31Mar76 | 30Jul 76 | 27 Jun 80

© Copyright IBM Corporation 1976 sEQUENCE Lockep INsTATE1 ~ HDA 210



SEQUENCE LOCKED IN STATE 1

To advance from State 1 to State 3, the following lines
| must be in the indicated condition:

® 24V Air Sw On is active.

o One of the three Fmt (format) Mode lines is active.

o HDA Sequence Ck Lth A(B) TP is inactive. See INST 4 for mode

e Motor At Speed is inactive. Jjumper installation,

See HDA 500 through 510 for additional theory. 3
Ground

HDA 334

HDA 214

SEQUENCE LOCKED IN STATE 1

A1F2 (A1Q2)
KFxxx (KQxxx)

HDA
SEQUENCING

HDA Sequence Ck Lth A(B) TP ﬁ
HDA 1 Latch A(B) TP
Drive Motor Run A(B) (HDA 2 Latch)

24 V Air Sw On A(B) 9

Native Fmt Mode @

N

N

1o

Start Timer A(B)

3330-11 Fmt Mode A

4 - O

3330-1 Fmt Mode

)
9

HDA 318 Motor At Speed A(B)

Legend: C—3 Inactive
mmmm Active level
Tolerance

Chart
Line Line Name ALD Test Point States
No. 1 — 3 ;'
1 |+HDA 1 Latch A(B) TP KF190 (KQ190) A1F2 (A1Q2) BO7
+Drive Motor Run A(B)
2 | HDA 2 Lateh) KF200 (KQ200) A1F2 (A1Q2) D09
_
3 [+24V Air SwOnA(B) KF100 (KQ100) A1F2 (A1Q2) $10 (A
_
4 [+Motor At Speed A(B) KF130 (KQ130) AlF2(a102U03 (@ Inactive
5 |—Start Timer A(B) KF170 (KQ170) A1F2 (A1Q2) GO9 (G Inactive
6 |+HDA Sequence Ck Lth A(B) TP  |KF160 (KQ160) A1F2 (A1Q2) B12 G Inactive
7 |+Native Fmt Mode KF110 (KQ110) A1F2 (A1Q2) S08 Q
8 |+3330-11 Fmt Mode KF120 (KQ120) A1F2 (A1Q2) GOS8 Q .
One mode always active
(shown in Native Mode)
9 [+3330-1 Fmt Mode KF120 (KQ120) A1F2 (A1Q2) MO8 Q

DCO0210
Seq.20f 2

2358319
Part No.

441300
31 Mar 76

441310
27 Jun 80

441303

3350 30 Jul 76

© Copyright IBM Corporation 1976
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SEQUENCE ERROR OCCURRED IN STATE 3

To advance from State 3 to State 2, the following
conditions must exist:

e Drive Motor Run is active.
o 15-Second Timer ends.
e HDA Sequence Ck Lth is inactive.

At the end of 15 seconds, if Motor At Speed is active, the
HDA 1 Latch turns off, advancing the HDA sequence
from State 3 to State 2.

See HDA 500 through 510 for additional theory.

24 V Air Sw On is
active

Fmt Error (Mode
Parity) is active
Motor is at speed

15 Second Timer ends

T|A1D4(A1S4) (See Note.)

MICRO

AI
False HDA Sequence CK
Lth active during State 3,

#1 !

Replace Cards
A1F2(A1Q2)

ATH2(A1IN2)
#2

SEQUENCE ERROR OCCURRED IN STATE 3

CCCCCCCCCCCCCCCC e

HDA 220

Trouble

#7
corrected

Note: When replacing A1C2(AIT2), AICHAIT4), #éheck
AID2(A1S2), A1D4(A184), or Pwr Amp P532(P534),
the servo velocity gain must be adjusted. See ACC 800, Supply voltages as shown

in Figure 1. Exit to the
Ent’y B f or the p rocedure. indicated page if incorrect.

#4

Scope

Use the sequence chart

and diagram on HDA 221.
Scope the following lines
in the sequence indicated.
Look for MST-1 levels at
the point where State 3
advances to State 2.

1. 424V Air Sw On
N AL

2. +Motor At Speed e HDA 221
A(B)

3. +HDA Sequence Ck G
Lth A(B) TP

Repair or replace as
required.

#5

Trouble
corrected

Figure 1. Drive Voltage Chart #8

Maximum** Page Entry
AC Ripple HDA 222

— 4V | AIC2(A1T2) BO6(—) to A1K2D08(+) —385t0—4.50V | 0.23V p-p | PWR 255, A (Maintenance proceduB

Voltage* Test Point Tolerance

+ 6V A1F2 (A1Q2) B11(+) to A1F2 (A1Q2) DO8(—) | +5.76 to +6.24 V | 0.08 V p-p PWR 260, A complete.
+12V A1C2 (A1T2) DO5(+) to A1K2D08(—)

12V A1C2 (A1T2) DO6(—) to A1K2D08(+) —12.0to -14.4V | 0.10 V p-p PWR 240, A e
—-24V A1C2 (A1T2) DO3(—) to A1K2D08(+) —24.0to —288V | 0.08 V p-p PWR 250, A

* Use a digital voltmeter to check voltages.

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

+120t0o+144V | 0.10V p-p PWR 240, A @

START 500

DC0220 2358320 441300 441303 441310
3350 Seq.10f2 | PartNo. 31Mar76 | 30Jul 76 | 27 Jun 80

© Copyright IBM Corporation 1976 SEQUENCE ERROR OCCURRED INSTATE3 HDA 220



SEQUENCE ERROR OCCURRED IN STATE 3

To advance from State 3 to State 2, the following
conditions must exist:

o Motor At Speed is active.

e 15-Second Timer ends.

e 24 V Air Sw On is active.

e HDA Sequence Ck Lth is inactive.

At the end of 15 seconds, if Motor At Speed is active, the
HDA 1 Latch turns off, advancing the HDA sequence
from State 3 to State 2.

See HDA 500 through 510 for additional theory.

SEQUENCE ERROR OCCURRED INSTATE3  HDA 221

A1F2 (A1Q2)
KFxxx (KQxxx)

HDA
Q SEQUENCING 9 HDA Sequence
24 V Air Sw On A(B) Ck Lth A(B) TP
HDA 334 » 5
See INST 4 for . !
correct mode wiring. HDA 1 Latch A(B) TP
é’”\t‘% Native Fmt Mode /
Drive Motor Run A(B)
Ground & o o 3330-11 Fmt Mode (HDA 2 Latch) @
3330-1 Fmt Mode
©° O HDA 318
ao @ s
HDA 318 Motor At Speed A(B) Start Timer A(B) P
15 Sec Delay A(B) .
RJ
Legend: /33 Inactive
mmmm Active level
Tolerance
Chart :
Line Line Name ALD Test Point States
No. «——3(15 Sec) 2
1 +HDA 1 Latch A(B) TP KF190 (KQ190) A1F2 (A1Q2) BO7 4,12
l—_—
+Drive Motor Run A(B)
2 (HDA 2 Latch) KF200 (KQ200) A1F2 (A1Q2) D09
3 | —Start Timer A(B) KF170 (KQ170) A1F2 (A1Q2) GO9S 1,2
.|
4 —15 Second Delay A(B) KF170 (KQ170) A1F2 (A1Q2) G11 3

5 | +HDA Sequence Ck Lth A(B) TP KF160 (KQ160)

A1F2 (A1Q2) B12

Inactive

6 |+ Motor At Speed A(B)

KF130 (KQ130) A1F2 (A1Q2) U03

7 | +424V Air Sw On A(B)

000 0

KF100 (KQ100) A1F2 (A1Q2) S10

/////////M

—

DC0220 2358320 441300 441303 441310
3350 Seq.20f 2 Part No. 31Mar76 | 30Jul 76 27 Jun 80

© Copyright IBM Corporation 1976
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SEQUENCE ERROR OCCURRED IN STATE 3 SEQUENCE ERROR OCCURRED INSTATE3 ~ HIDA 222
To advance from State 3 to State 2, the following /_._ /_>® A1F2 (A102)
conditions must exist: s | l ' KFxxx (KQxxx)
e Motor At Speed is active. Check — = - — — 7 , Scope gIIE)(;UENCING HOAS
. ly volt h Reset status of timer Use th h Start Sw equence
e 15-Second Timer ends. iSnu';:)i;;l\j/r\::; 'agiist ?2 fh: wn Iiontrols has been checked. | Scope ans: di:g?:?:i:csi:p:r:he SOn A(B) Ck Lth A(B) TP
e 24V Air Sw On is active. indicated page if incorrect. - - - — Use the sequence chart and following lines in the !
46 l #9 gagfafx(tg)scope k—f1 5 Sec sequence indicated. Look Start Timer A(B)
The 15-Second Timer is used to indicate excessive time - elay - Look foran for inactive MST-1 levels. K
in arriving at Motor At Speed in State 3. From State 5, Check the drive-motor Trouble active MST-1 level. Set the Start/Stop switch
: . brake using the Brake corrected . State 3 A(B) .
to State 4 and State 4 to State 0, the timer is used to Checkout procedure on To activate the 15-second e to the Start position. {
indi ive time in ¢ i timer: After 15 ds, :
indicate excessive time in changing States. HDA 720. Return here 1o et the Start/Stop er 15 seconds, scope @ 15 Sec Delay A(B)
See HDA 500 through 510 for additional theory. if the problem is not #10 switch to the Start - Reset %
resolved. iti d ob: . ; imer Res
ll\-IAI'DCAHSZO HDA 250 Scope gzzel'on and observe 1 L‘Q)mer Reset Control Q Control A(B) )
HDA 260, HDA 270’ Use the sequence chart and 2. Set the Start/Stop 2. +HDA Sequence Ck Q )
[ HDA 720 and Return diagram to scope —Start swn§c~h to the Stop Lth A(B) TP
Timer A(B). Look for position and then to Repai
. L pair or replace as
an active MST-1 level. the Start position. required.
Chook r’:‘:gf;;rs'“:g fezsthe e Note: A1F2(A1Q2) can be damaged by a shorted
CDA sequence stopped 155 g timer de}lay pulse diode across the relay coil of K651(K661) or K652(K662).
in State 3, 4, or 5. -Second Timer: Set the Start/ St itch ’ ; ;
in State or ) T et the Start/Stop otine Sta posigg ::?1 ; Repair or replace as Re-install motor plug Before swapping re/a;{s with K651(K661) or K652(K662),
#2 _[_ switch to the Stop observe —Start Timer required. P351(P361). check for a shorted diode on both the relays removed
r-—r———77"—7™ position. active for 15 seconds. ' from, and installed into these positions. The resistance
| Suspect a timer problem | 2. Remove motor plug Repair or replace as #15 9 should b imately 3 hp j directi d
L Suspect. " problem. P351(P361). required. e approximately 3 ohms in one direction an
#3 —l . Set the Start/Stop switch to Trouble 50 ohms with the meter leads reversed.
the Stop position.
o o DA TOM Replace Cards ‘ #z #16 I corrected
en replacin ,
the servc?:elocgity gain must A1F2(A1Q2) (See Note.) Scope Yes Trouble #20
be adjusted. See ACC 800, |~ — ~|A! E‘“A'ﬁ‘” Use the sequence chart corrected Troubl v
Entry B for the procedure. ATH2(A1N2) and die.\grar‘n to 'scope the co:recteed es/ HDA 360
#4 following lines in the
sequence indicated. Look #13
Yes Trouble for inactive MST-1 levels. ) -
corrected Set the Start/Stop switch #17 Maintenance procedure
to the Stop position.
: 1. +HDA Sequence Ck Q complete.
Maint d Lth A(B) TP #14
aintenance procedure .
complete. p 2. —Start Timer A(B) e #21 Legend: C—= Inactive
( 3. —15 Sec Delay A(B) 0 .
” 4. +Timer Reset Control mmmm Active level
A(B) 0 START 500 Tolerance
Repair or replace as Chart States
START 500 required. I Line Line Name ALD Test Point
#8 No. —0— —] | ———— 4—2—5
Figure 1. Drive Voltage Chart 1 +Start Sw on A(B) KF120 (KQ120) A1F2 (A1Q2) D13
H * %
Voltage® Test Point Tolerance I\Aﬂ?:x;‘l::)upl;'; Page Entry 2 |+HDA Sequence Ck Lth A(B) TP |KF160 (KQ160) A1F2 (A1Q2) B12 (A
— 4V A1C2 (A1T2) BO6(—) to A1K2D08(+) —3.85t0 —4.50V | 0.23 V p-p PWR 255, A 3 |—Start Timer A(B) KF170 (KQ170) A1F2 (A1Q2) GO9 9
+ 6V A1F2 (A1Q2) B11(+) to A1F2 (A1Q2) DO8(-) | +5.76to +6.24 V | 0.08 V p-p PWR 260, A p— fp—
+12V A1C2 (A1T2) DO5(+) to A1K2D08(-—) +120to+14.4V | 0.10V p-p PWR 240, A 4 —15 Sec Delay A(B) KF170 (KQ170) A1F2 (A1Q2) G11 G
-12V A1C2 (A1T2) D06(—) to A1K2D08(+) —12.0to —144V | 0.10V p-p PWR 240, A oy
—24V A1C2 (A1T2) D0O3(—) to A1K2D08(+) —240to —28.8V | 0.08V p-p | PWR 250, A 5 |+Timer Reset Control A(B) KF170 (KQ170) A1F2 (A1Q2) J13 Q
* Use a digital voltmeter to check voltages. '
6 State 3 A(B F
** Use a scope to measure the ripple. See PWR 290 for the procedure. + (8) KF220 (kQ220) A1F2 (A1Q2) BO9
3350 DC0222 2358321 441300 441303 441305 441310
Seq.10f2 Part No. 31Mar76 | 30Jul 76 | 29 Oct76 | 27 Jun 80

© Copyright IBM Corporation 1976 SEQUENCE ERROR OCCURRED INSTATE3 HDA 222



= T

SEQUENCE ERROR OCCURRED IN STATE 2

SEQUENCE ERROR OCCURRED INSTATE2  HDA 230

To advance from State 2 to State 6, the Rezero Access MICRO
operation must be completed. Access Complete turns on A 1E2 (A1R2 A1F
the HDA 4 Latch, advancing the HDA sequence from lK\E XXX (( KRxx ,3) Kgxfx ((ﬁé?xzx) )
State 2 to State 6.
SERVO HDA
See HDA 500 through 510 for additional theory. Q%A Seqzuence stopped CONTROL Access Q SEQUENCING 9
In State 2. Complete A(B) Sequence Rezero A(B)
# %ﬂ Drive Motor Run A(B)
. — — (HDA 2 Latch) P
rror
No Message Byte 5 = b-_\_,—\_ Rezero Mode A(B) HDA 4 Latch A(B) TP °,
N '01" or 'OE" HDA Ready A(B)  /
MICRO 10 =)
Microdiagnostic #2
Run the link series starting Replace Cards ( )
with routine A1: When replacing A1C4(A1T4),
X A1F2(A1Q2) f i
1. Load routine A1 A1E2(A1R2) = e e Ao g00
- er A1C4(A1T4) Entry B for the procedure.
#13 ATH2(AIN2)
A1C4 (A1T4)
MICRO Yes Trouble KCxxx (KTxxx)
corrected SERVO
LOGIC
< Maintenance procedure ) 4 Trk Following Timer A(B)
complete. } |
Scope
#9 +Sequence Rezero A(B)
A1F2(A1Q2)G12 for Q
MST-1 level.
START 500 #5
_ Yes +level
r (MST-1)
Legend: C—3 Inactive
ScAope - — " o mmmm Active level
—Access Complete
A1F2(A1Q2)P10 for 0 Tolerance
MST-1 level.
M Chart States
Line Line Name ALD Test Point
No. 2 6
\ . '
+Drive Motor Run A(B)
< 1 (HDA 2 Latch) KF200 (KQ200) A1F2 (A1Q2) D09
ope .
#12 Use the description, diagram, 2 |+HDA4 LatchA(B)TP KF210 (KQ210) A1F2 (A1Q2) D11
and sequence chart on this - -
page to isolate the problem. T
3 [+Sequence Rezero A(B) KF150 (KQ150) A1F2 (A1Q2) G12 (s IR
—
Yes Trouble 4 |—Access Complete A(B) KF150 (KQ150) A1F2 (A1Q2) P10 Q
[ corrected ' —
Maintenance procedure 5 +HDA Ready A(B) KE150 (KR1 50) A1E2 (A1 R2) J13 1'2
complete. #8 —  ———
#10 | 6 |+Rezero Mode A(B) KE150 (KR150) A1E2 (A1R2) D13
*
HDA 990 7 |4Trk Following Timer A(B) KE110 (KR110) A1E2 (A1R2) MO4 '
START 500 ———
' DC0222 ‘, 2358321 441300 441303 441305 441310
3350 Seq.20f2 | PartNo. 31 Mar76 | 30Jul76 |29 0ct76 | 27 Jun80
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SEQUENCE ERROR OCCURRED IN STATE 6 SEQUENCE ERROR OCCURRED INSTATE6  HDA 240
The HDA sequence advances from State 6 to State 7 HDA 100 A1E2 (A1R2) A1F2 (A1Q2)
when either the Start/Stop switch is placed in the Stop KExxx (KRxxx) KFxxx (KQxxx)
position or the Run Status is bad. The Inhibit HDA Seq SERVO HDA Drive Mot
line blocks the changing of states when Selected and Set CONTROL SEQUENCING R::r\:eA(é) ) or
Read/Write are active or the HDA is busy. Drive does not unload. Inhibit HDA Q (HDA 2 Latch) @
See HDA 500 through 510 for additional theory. Ready lamp remains on. Seq A(B) HDA 318
#11 HDA 1 Latch
[The Start/Stop switch was | 2UB) TP 2]
[} a op switch was
Iplaced in the Stop position . HDA 4 Latch
Ibut the Ready lamp , 24 V Start Sw On A(B) A(B) TP .
|remains on. The HDA ’
[sequence is in State 6. 24 V Stop Sw On A(B) HDA Ready A(B)
g%
#12 P
No Error Message Record Error Message Stop Sw On A(B)J)
Byte 4, bit 0 Byte 4 before powering Start Sw
r______l______ﬁ off. See MICRO 12. On A(B) .
[stortiatenisorr. | i ' Drive B L
# #5 Yes Replace Cards - YAO081
Merart tateh e o] A1F2(A1Q2) YBO081
|Startlatchison. | A1E2(A1R2) F=- - T - = == == = = = — = — = =
Scope #6 A1TH2(ATN2) l Drive DC Powﬁr P632-6 K661-3
Trigger (Auto) Switch in Both §—<e
+Inhibit HDA Seq |} [Scope e Drives On position K652-4 Start P638-5 P636.7 |
A(B) Use the sequence chart and Troubi | ‘J P638-2 go—< e—]—-
Use the description, diagram, diagram on this page to scope rouble A £&—0 : o
and sequence chart on this the following lines in the se- corrected I Drive DC Power P632-9 K632:3 ! Stop |
page to isolate the problem. quence indicated. Look for Switch in .Drlve <<€ 1
MST-1 levels at the point I A Off (Q('Ve B : s Start LED l
#2 where State 6 advances to #15 Yes On) position - tart CR680
State 7. e | o ¥° P638.7 P636-8 |
1.  +Stop Sw On A(B) o O—<4

2. +Start Sw On A(B)

@
3
°

3. +Inhibit HDA Seq

rouble Repair or replace | l Legend: C— Inactive
corrected as required. I Stop LED -
CR681 | mmmm Active level
#9
L - — - - _ _ _ _ _ Y | vz Tolerance
HDA 990 Yes Chart States
Trouble Line Line Name ALD Test Point
corrected N\ No. 6 7 5
Maintenance procedure 1 |+HDA 1 Latch A(B) TP KF190 (KQ190) A1F2 (A1Q2) BO7 6.8
complete. #10 Maintenance procedure - . . —
complete. 2 |} ]ive Motof Run A(B) KF200 (KQ200) A1F2 (A1Q2) D09
#4 atc ‘
HDA 990 #16 @ 3 |+HDA 4 Latch A(B) TP KF210 (KQ210) A1F2 (A1Q2) D11
START 500 START 500 4 |+HDA Ready A(B) KF220 (kQ220) A1F2 (A1Q2) B10 1
5 [+Stop Sw On A(B) KF100 (KQ100) A1F2 (A1Q2) S09 Q ;
6 |+Inhibit HDA Seq A(B) KF130 (KQ130) A1F2 (A1Q2) B13 o Inactive
7 |+24 Vv Stop Sw On A(B) KF100 (KQ100) A1F2 (A1Q2) U10
8 |+Start Sw On A(B) KF100 (KQ100) A1F2 (A1Q2) UNM Q 5
9 |+24V Start Sw On A(B) KF100 (KQ100) A1F2 (A1Q2) U12 2
_
DC0240 2358322 441300 441303 441310
3350 Seq.1of2 | PartNo. 31Mar76 | 30Jul 76 | 27 Jun 80
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SEQUENCE ERROR OCCURRED IN STATE 7

SEQUENCE ERROR OCCURRED INSTATE7 HDA 250

The HDA checks the Run Status and sends Carriage Go MICRO
Home to the servo. If Run Status is bad, the Inhibit
HDA Recycle latch is set, signaling an HDA Sequence
error to the system. Run Timer Gated is activated by A1E2 (A1R2) A1F2 (A1Q2)
. ps . . KE120 (KR120) KFxxx (KQxxx)
Carriage Go Home. Within 220 ms, Access Timeout is 11DA se -
. . quence failed to HDA
activated, generating Go Home Complete. HDA 2 Latch advance from State 7 to SERVO Q O ENCING
is turned off, advancing the HDA sequence from State 7 State 5. CONTROL | Go Home _
to State 5. Carriage Go Home is reset in State 3 of the " I ; Complete A(B) . Carriage Go Home A(B)
next HDA load sequence. | Replace Cards - 9Run Timer HDA 1 Latch A(B) TP
.. ' Gated A(B) ;
See HDA 500 through 510 for additional theory. Check A1F2(A1Q2) % | $ ?l;g;'\gototf rRI;J" A(B)
Supply voltages as shown in A1E2(A1R2) < ——— atc .
Figure 1. Exit to the indi- ATH2(A1N2) b_v_‘ g HDA 4 Latch A(B) TP ?
cated page if incorrect, A1C4(A1T4) (See Note.) . HDA Ready -
#1 #5 Access | State 3 A(B) 5
A1C4 (A1T4) Timeout
KCxxx (KTxxx) A(B)
Scope Trouble SERVO LOGIC
corrected
Use the sequence chart and
diagram and scope the
following lines in the #6
sequence indicated. Look
for MST-1 levels at the
point where State 7 ad-
vances to State 5.
1. —Carriage Go Home
e |
2. —Run Timer Gated e
A(B)
3. +Access Timeout G Maintenance procedure
A(B) complete.
4. +State3 (E )
Repair or replace as #7 A
Note: When replacing A1C2(A1T2), A1C4(A1T4), required. Legend: 1 Inactive
A1D2(A1S2), A1D4(A1S4), or Pwr Amp P532(P534), #2 START 500 mmmm Active level
the servo velocity gain must be adjusted. See ACC 800, Tolerance
Entry B for the procedure. Trouble Chart
ted .
correcte Line Line Name ALD Test Point States
o.
#3
HDA 990 1 |+HDA 1 Latch A(B) TP KF190 (KQ190) A1F2 (A1Q2) BO7
+Drive Motor Run A(B) —
2 (HDA 2 Latch) KF200 (KQ200) A1F2 (A1Q2) D09 5
Figure 1. Drive Voltage Chart 3 |+HDA4 Latch A(B) TP KF210 (KQ210) A1F2 (A1Q2) D11 )
. Maxi % _ .
Voltage* Test Point Tolerance ACxll;i"puprll: Page Entry 4 Carriage Go Home A(B) KF150 (KQ150) A1F2 (A1Q2) M02 Q
-4V A1C2 (A1T2) B06(—) to A1K2D08(+) —3.85to0 —4.50 V| 0.23 V p-p PWR 255, A 5 |—Go Home Complete A(B) KF200 (KQ200) A1F2 (A1Q2) GO2 G 8
+ 6V A1F2 (A1Q2) B11(+) to A1F2 (A1Q2) DO8(—) | +5.76t0 +6.24 V | 0.08 V p-p PWR 260, A —
+12V A1C2 (A1T2) DO5(+) to A1K2D08(—) +120to+144V | 0.10V p-p PWR 240, A 6 |+State 3 A(B) KF220 (KQ220) A1F2 (A1Q2) B0O9 e Inactive
-12V A1C2 (A1T2) DO6(—) to A1K2D08(+) —12.0to —144V | 0.10Vpp | PWR 240, A
* Use a digital voltmeter to check voltages. .
** Use a scope to measure the ripple. See PWR 290 for the procedure. 8 |+Access Timeout A(B) KE120 (KR120) A1E2 (A1R2) M10 e L

DC0240 | 2358322 441300 | 441303 | 441310
3350 Seq.20f2 | PartNo. 31Mar76 | 30Jul 76 | 27 Jun 80
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HDA SEQUENCE ERROR OCCURRED IN STATE 5 HDA SEQUENCE ERROR OCCURRED INSTATES ~ HIDA 260
The following actions occur as the HDA sequence enters MICRO Q;:?x ((Q"Q?xzz)
State 5: —
e 15-Second Timer starts. HDAS ok Lt TP SEQUENCING
. equence ]

e Drive-Motor Run is de-activated. DA sequence stopped § . Timer
e The brake de-energizes. 'f’;jstzn‘iérsusmm : ¢ Start Timer 15 Sec Delay |
aton s uned off. advameing the HIDA soquence from " Rese the eror by placing gTimer Reset Control

s the Start/Stop switch in
State 5 to State 4. Replace the Stop position, wait 15

. seconds, then back to th
See HDA 500 through 510 for additional theory. A1F2(A1Q2) Stann pisitio:. Wa;t?or fhe
#3

drive to reach the Ready
state. Use the diagram,
sequence chart, and scope
to determine why the
timer does not function
after the drive is turned off,

Trouble
corrected

Yes

—

Repeat this procedure as
Maintenance procedure #4 E_O_ o necessary.
complete. [The error indicates the
#1 [15-Sec Timer did not I

I function during State 5 of
| the Stop sequence. This

Trouble

A |problem is not detected : corrected
until the next Ready |
START 500 isequence. "
B Check
Scope i
Supply voltages as shown in
Sweep 50 ms/div Figure 1. Exit to the indi-
Trigger cated page if incorrect.
Slope (—)
Ch 1 only
Ch1 A1F2(A1Q2)G10
—Start Timer
volts/div 0.1 Trouble
probe X 10 corrected
#6
#10 Maintenance procedure
complete.
#11
HDA 222
A
START 500
Figure 1. Drive Voltage Chart Chart
Maxi o Line Line Name ALD Test Point
Voltage* Test Point Tolerance Aéxg;::;:; Page Entry No.
— 4V | A1C2(A1T2) BOB(—) to A1K2D08(+) —38510—4.50V | 0.23V p-p | PWR 255, A 1 |—Start Timer KF170 (kQ170) A1F2 (A1Q2) Go9
+ 6V A1F2 (A1Q2) B11(+) to A1F2 (A1Q2) D0O8(—) | +5.76 to +6.24 V | 0.08 V p-p PWR 260, A
+12V | A1C2 (A1T2) DO5(+) to A1K2D08(—) +12.0t0+14.4V | 0.10Vpp | PWR 240, A 2 |+HDA Sequence Ck Lth KF170 (KQ170) A1F2 (A1Q2) B12
-12V A1C2 (A1T2) DO6(—) to A1K2D08(+) —-12.0to -14.4V | 0.10 V p-p PWR 240, A
—24 'V A1C2 (A1T2) DO3(—) to A1K2D08(+) —24.0to -28.8V | 0.08 V p-p PWR 250, A 3 —15 Sec Delay KF170 (KQ170) A1F2 (A1Q2) G11
. Use a digital voltmeter to check voltages. | 4 |+Timer Reset Control KF170 (KQ170) A1F2 (A1Q2) J13
*¥* Use a scope to measure the ripple. See PWR 290 for the procedure.

DC0260 2358323 441300 441303 441306 441310
3350 Seq.10f2 | PartNo. 31Mar76 | 30Jul76 | 1 Apr77 | 27 Jun80
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SEQUENCE ERROR OCCURRED IN STATE 4

To advance from State 4 to State 0, the following lines
must be in the indicated condition:

e HDA 4 Latch is active.

o 15—Second Timer is active.

The 15-Second Timer was started in State 5. The End
15-Sec Delay line resets the HDA 4 Latch, advancing the
HDA sequence from State 4 to State 0.

See HDA 500 through 510 for additional theory.

. #3

MICRO

AI
HDA sequence stopped
in State 4.

#1

Replace Cards

A1F2(A1Q2)
ATH2(ATIN2)
1f trouble remains, re-install
original card.,

#2

Trouble
corrected

Check

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

#4

Scope

Use the description and dia-
grams on this page to isolate
the problem.

#5

Trouble
corrected

#6

Figure 1. Drive Voltage Chart HDA 222
. Maximum**
Voltage* Test Point Tolerance AC Ripple Page Entry
-4V A1C2 (A1T2) BO6(—) to A1K2D08(+) —3.85t0 —4.50V | 0.23V p-p PWR 255, A
+ 6V A1F2 (A1Q2) B11(+) to A1F2 (A1Q2) D08(-) | +5.76 to +6.24 V | 0.08 V p-p PWR 260, A
+12V A1C2 (A1T2) DO5(+) to A1K2D08(—) +120t0+144V | 0.10V p-p PWR 240, A
-12vV A1C2 (A1T2) D0O6(—) to A1K2D08(+) —-12.0to —-14.4V | 0.10V p-p | PWR 240, A
-24V A1C2 (A1T2) DO3(—) to A1K2D08(+) —24.0t0o—-28.8V | 0.08V p-p | PWR 250, A
¥ Use a digital voltmeter to check voltages.
** Use a scope to measure the ripple. See PWR 290 for the procedure.
DC0260 2358323 441300 441303 441306 441310
3350 Seq.20f2 | PartNo. 31Mar76 | 30Jul76 | 1Apr77 | 27Jun80
© Copyright IBM Corporation 1976, 1977
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HDA 270

SEQUENCE ERROR OCCURRED IN STATE 4

A1F2 (A1Q2)
KFxxx (KQxxx)

HDA
SEQUENCING

HDA 4 Latch A(B) TP

4

15 Sec Delay A(B) .

7

.——-\
Maintenance procedure
complete.
#7
Legend: C—=3 Inactive
START 500 mmmm Active level
Tolerance
Chart
Line Line Name ALD Test Point
No. I 3
1 +HDA 4 Latch A(B) TP KF210 (KQ210) A1F2 (A1Q2) D11
2 |—15 Sec Delay A(B) KF180 (KQ180) A1F2 (A1Q2) M04
SEQUENCE ERROR OCCURRED INSTATE4 HDA 270
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HDA FMT ERROR (MODE PARITY) HDA FMT ERROR (MODE PARITY)  HDA 300
HDA 110
Sy . HDA 342
The HDA Fmt Error (Mode Parity) is checked in State 1, MICRO
State 3, and in State 6. If mode parity is incorrect, an Mode Wiring (only one wired)
Fmt error occurs in State 1 or State 3 and the HDA Native | A1F2 (A1Q2) S08 to UO8
Sequence Ck Lth is turned on. If an Fmt Error (Mode 3330-11 | A1F2 (A1Q2) GO8 to JO8 Q:fxzx ((QZ)(X)XZX))
Parity) occurs in State 6, the HDA then sequences to
Statey()) q "IDA format ervor mode 3330-1 [ A1F2(A1Q2) M08 to P08 HDA
’ parity). . SEQUENCING
See HDA 504 through 510 for additional theory. & "y Native Fmt Mode
#1 é 7
3330-11 Fmt Mode
Check
S0 o
Mode wiring. 6
(See diagram on this page.) 3330-1 Fmt Mode
—o o
" <]
Trouble No
corrected 1
Replace Cards
Y A1F2(A1Q2)
#2 e ATH2(ATN2)
#5
Yes Trouble
/- corrected
#6
Check
Supply voltages as shown
in Figure 1. Exit to the
indicated page if incorrect.
Figure 1. Drive Voltage Chart
H * % #7
Voltage* Test Point Tolerance mxg;rp';; Page Entry Scope
- - Use the diagram on this
— 4V A1C2 (A1T2) BO6(—) to A1K2D08(+) —-3.85t0 —4.50V | 0.23 V p-p PWR 255, A page and scope to check the
+ 6V A1F2 (A1Q2) B11(+) to A1F2 (A1Q2) D08(—) | +5.76 to +6.24 V | 0.08 V p-p PWR 260, A f10|lov:r;“g I;.nes:F Vod e
+12V | A1C2 (A1T2) DO5(+) to A1K2DO08(-) +12.0t0+14.4V | 010V p-p | PWR 240, A 2 1333011 Pt Mode 0
-12V A1C2 (A1T2) DO6(—) to A1K2DO08(+) —12.0to —14.4V | 0.10 V p-p PWR 240, A 3. +3330-1 Fmt Mode
=24V A1C2 (A1T2) DO3(—) to A1K2D08(+) —24.0t0 —28.8V | 0.08 V p-p PWR 250, A Only one line should be active. e
Repair or replace as required.
* Use a digital voltmeter to check voltages.
** Use a scope to measure the ripple. See PWR 290 for the procedure. #8 n
Yes Trouble
! corrected
. Chart
@;\f;ee::m PFOCGd@ Line Line Name ALD Test Point
. o.
#4 HDA 990 1 |+Native Fmt Mode KF110 (KQ110) A1F2 (A1Q2) S08 (A
STARY 500 2 |+3330-11 Fmt Mode KF120 (KQ120) A1F2 (A1Q2) GO8 (8]
‘ 3 [+3330-1 Fmt Mode KF120 (KQ120) AlF2(a102M08 | @
DC0300 2358324 441300 441303 441310
3350 Sea.1of1 | PartNo. 31Mar76 | 30Jul 76 | 27 Jun 80
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HDA MODE PARITY CHECK

FSI

@A format mode error. )

#1

HDA 300
';—4\ jumper is required to

KF120(KQ120)

|indicate which mode (3350 |
'(Native), 3330-1, or 3330-11) [
the drive is to simulate. An

error occurs if no mode is
jwired or if more than one

is wired. This is indicated

by a Format 1, Sense Byte
UO bit 1 being active,
#2

INST 6

I
I
I
|
—_——

card to ensure that the
failing drive address and
the drive being worked on
are the same device.

Check the address jumper

#3

Trouble
corrected

#4

Check

¢  Verify the microdiag-
nostic disk is at the
correct EC level.

e  Verify that the wires

are tight and none are

missing if any recent

EC activity has

occurred.

#5

Trouble
corrected

#6

@aintenance procedurD

ITl'-he following cards were 1
Ireplaced on an FSI page:
1A1F2(A1Q2)
IATH2(AIN2)

#7

Check

Verify that the following
cable connector pins are
not bent or pushed in and
that the connectors are
seated properly:
A1V2B02(D02)

Repair or replace as
required.

#8

Trouble
corrected

Possible Causes

1. Bent or shorted board

pins.

Open board circuit.

Open jumper wire.

Noisy voltages due to:

o Bad feed-through
capacitors.

® Loose wires at the
voltage distribution
terminal boards.

® Poor voltage

pwnN

regulation.

Trouble
corrected

complete.
#13
A
START 500
DCO0305 2358342 441300 441303
3350 Seq.10f2 Part No. 31 Mar 76 | 30Jul 76

© Copyright IBM Corporation 1976

Ground

See INST 4 for
correct wiring

7

~ =~ 3350 (Native) Mode

A1F2(A1Q2)

KFxxx (KQxxx)

HDA
SEQUENCING

. 3330-11 Fmt Mode

RAS Latch

. 3330-1 Fmt Mode

Fmt Error

ATH2 (A1N2)
KHxxx (KNxxx)

INBUS

HDA MODE PARITY CHECK

Conn
A1V2
WL100

MST Inbus Bit 0 (

HDA 305

NPL Inbus Bit 0

HDA MODE PARITY CHECK

HDA 305
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MOTOR AT SPEED ERROR

No +24 Vdc
#38 " T ves
Replace Replace
K351(K361)relay gg?,\(,ﬁgs:?) r?lay
#37 #39
No Trouble
LOC 4, I corrected
LOC 14
Scope
Use the diagram on HDA #40
509 and scope to determine
why K351(K361) is picked.
It should not be picked in
State 1 and State 5, Repair
or replace as required.
#18
Trouble
corrected N
Maintenance procedure
complete.
#12
HDA 990
START 500
Note 1: A7F2(A71Q2) can be damaged by a shorted diode
across the relay coil of K651(K661) or K652(K662). Be-
fore swapping relays with K651(K661) or K652(K662),
check for a shorted diode on both the relays removed from,
and installed into these positions. The resistance should be
approximately 3 ohms in one direction and 50 ohms with
the meter leads reversed,
Note 2: When replacing A1C2(A1T2), A1C4(A1T4),
A1D2(A1S82), A1D4(A1S4), or Pwr Amp P532(P534),
the servo velocity gain must be adjusted, See ACC 800,
Entry B for the procedure.
DCO305 | 2358342 441300 | 441303
3350 Seq.20f2 | PartNo. 31 Mar 76 | 30 Jul 76
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MICRO

HDA sequence in State
1. Motor At Speed is
active.

#13

Set the drive Start/Stop
switch to the Stop position
and wait 15 seconds.

#36
Check

Drive motor should not be
running. Visually check
drive-motor pulley for
rotation.

#14

Drive motor
turning

Replace Cards

A1F2(A1Q2) (See Note 1.)
ATH2(A1TN2)
A1D4(A1S4) (See Note 2,)

#16

Trouble
corrected

#17
Check
Measure on Sequence

Board B from TP16(TP14)
(+) to frame ground (—)

False Motor At Speed
signal.

#21

Replace Card

A1F2(A1Q2) (See Note 1.)
ATH2(A1N2)
A1D4(A1S4) (See Note 2.)

#24

Trouble
corrected

#42

Scope

A1F2(A1Q2)U09
+ Motor At Speed A(B) for
MST-1 level.

#22

+level
(MST-1)

#23

Scope

Use the diagram on HDA
318 and scope to deter-
mine why Motor At Speed
is active. Repair or replace
as required.

#26

A

HDA 318

©

HDA 318

MOTOR AT SPEED ERROR  HDA 310
Scope .
ATF2(A1Q2)J11
+HDA Status Bit 7 A(B) Q
for MST-1 level. HDA 318

#27

No

Maintenance procedure
complete.

START 500

for +24 Vdc.
#41
#43
Y ) (/\‘ «
' 4 W N ¥ %

Replace Cards
#28 ATH2(A1IN2)
Replace Card A1F2(A1Q2) (See Note 1.)
A1D4(A1S4) (See Note 2.)
ATH2(A1IN2)
#29
Trouble
corrected
#32
Scope
Use the diagram on HDA
318 and scope to deter- G
mine why there is a false HDA 318
Motor At Speed error.
Trouble
corrected
N HDA 990
Trouble
corrected
#30
HDA 990
Maintenance procedure
complete.
#35 ‘
START 500
MOTOR AT SPEED ERROR  HDA 310
Ve TS e WS § f} Ny
Y A SR N AN »
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MOTOR AT SPEED ERROR

No

r

Check

Supply voltages as shown #9
on HDA 313, Figure 1.
Exit to the indicated page if

C

Trouble
corrected

incorrect.

#13 o

complete.

C\/Iaintenance procedurD

I?he State Sequence card 1
| returns the drive to State O |
I‘on error, thus requiring

that the Start/Stop switch
be activated at least 3 |
| times for the following |
LProcedures. —_— -

#12

A

START 500

Check at the AC Compart-
ment for 208 Vac across
J351(J361)-1, 2, and 3 by

On 50 Hz machines, see
YAO020, YB020, or
YCO020 for voltage level.

using the following proce-
dure:

1. Set the Start/Stop
switch to the Stop
position.

2. Unplug P351(P361).

3. Attach a CE meter to
the terminals to be
measured.

4. Set the Start/Stop
switch to the Start
position and take a
reading.

5. Set the Start/Stop
switch to the Stop
position and repeat
Steps 3 and 4 for the
next two pins.

#34

208 Vac
between each of
the three pins

#14
HDA 715
Replace HDA 312
Drive Motor
#15
Trouble Yes

corrected

Maintenance procedure

« € ¢ ¢

C

HDA 313

The drive motor has a manu-
ally resettable thermai (See
Note 5 for 50Hz machines).
Tripped thermals are diffi-
cult to recognize. To verify
if thermal is tripped, remove
P351(P361) and check across
plug connectors 1, 2, 3 (on
the motor side of the plug)
with ohmmeter. if continu-
ity is missing (greater than

5 ohms) across all three, the
thermal is tripped.

Motor

[

Replace cards

A1F2(A1Q2)(See Note 1.)
A1D4(A1S4)
A1C2(A1T2) 2 (See Note 2.)
ATH2(ATN2)

#6

Trouble
corrected

#7

CTL-1 993 No

Check

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

A1A5(A1V5)

P635-2(P636-6)

complete. P635-10(P636-7)
Repair or replace as re-
quired.
HDA 990 #8
START 500
DCO311 | 2358325 441300 441303 441306 441307 441308
3350 Seq.1o0f2 Part No. 31Mar76 | 30Jul 76 1 Apr 77 30ct77 18 Aug 78
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thermal
tripped

#11
Reset thermal and initiate
another Ready cycle.
Restore ac power.

#17

Thermal

retrips

raverheated motor problem -l
| may re-occur. (See Notes 3 i

... [ Maintenance procedure
i, complete. : :
RO i )

! #20

START 500

« € € € (

Notes 3 and 4.)

Check the motor drive brake
using the procedure on HDA
720 and return here if pro-
blem is not resolved. (Also
for 50Hz machines, see Notes

#22

HDA 720 and Return

v

Check

Verify that the followin

seated properly:
P351(P361)

quired.

9

cable connector pins are
not bent or pushed in and
that the connectors are

Repair or replace as re-

#24

Trouble
corrected

#25

Maintenance procedu
complete.

)

#26

START 500

«

« (C(

)

HDA 312

( ¢t c(

HDA 311

MOTOR AT SPEED ERROR

Notes:

1. A1F2(A1Q2) can be damaged by a shorted diode across
the relay coil of K651(K661) or K652(K662). Before
swapping relays with K651{K661) or K652(K662), check
for a shorted diode on both the relays removed from, and
installed into these positions. The resistance should be
approximately 3 ohms in one direction and 50 ohms with
the meter leads reversed.

2. When replacing A1C2(A1T2), A1C4(A1T4), AID2(A1S2),
AI1D4(A1S84), or Pwr Amp P532(P534), the servo velocity
gain must be adjusted. See ACC 800, Entry B for the pro-
cedure.

3. On 50 Hz machines wired for 380/440 Wye, a shorted
drive motor filter capacitor can cause the motor thermal
to trip. The capacitor is C351 or C532 for Drive A and
C364 or C365 for Drive B.

To check for a failing capacitor, use one of the following
procedurees:

a. Place the Start/Stop switch on the failing drive to the
Stop position, then reset the motor thermal. A shorted
capacitor will cause the thermal to trip again.

b. Remove power from the drive by manually tripping
CB230. Remove the cover from the AC Compartment
and be sure to observe the safety precautions
(Dangerous Voltages). Locate TB351/TB361. Discon-
nect one end of the capacitor between screws 4 and 8
or 2 and 7 and check for continuity. Replace the
capacitor if defective.

4. On 50 Hz machines, if a replacement drive motor or capac-

itor is not available for immediate installation, turn off the
main line ac power (CB230). Reset the failing motor thermal
and unplug the drive motor cable. Turn on the ac power

and place the non-failing drive online.

AC power to both drives must be off during motor replace-
ment unless the thermal switch for the failing drive is by-
passed

5. On 50 Hz machines, disregard the contiunity check. The
thermal causes a circuit protector, external to the motor,
to open. See YA020 (YB020) for the thermal and YA
049 (YB049 ) for the circuit protector. Aux points for
the circuit protector are shown on YA055 (YB055).

HDA 311

MOTOR AT SPEED ERROR



MOTOR AT SPEED ERROR

Yes

YAO081
YB020

Suspect that the ac voltage
is missing through
K351(K361) contacts. Use
YB020 to determine the
cause of the failure.

Yes

YAO71(YA081)
YBO71(YBO81)

Both
drives in module
fail

50 Hz
machine

Yes

HDA 311

Drive-motor relays
inactive. ~ * e

#1

[A1F2(A1Q2) can be dam-
Iaged by a shorted diode

across the relay coil of i

Ik651(K661) or .
|K652(K662). Before swap-
|ping relays with
K651(K661) or

| k652(K662), check for a

shorted diode on both the |

relays removed from, and
installed into these posi-
tions. The resistance
should be approximately 3
ohms in one direction and
EO ohms with the meter

leads reversed. |

#27

HDA 509
LOC 14

Check

0 Volts No

#12

LOC 4,
LOC 14

Replace
K651(K661) relay
#12

Trouble
corrected

Use ALD page YA020 or
YBO020 and MIM pages
HDA 508 through HDA
510 to determine why the
drive motor is not turning.

Measure from TP16(TP14)
(+) to frame ground (—)
for 424 V on Sequence
Board B while starting
another Ready sequence
by setting the Start/Stop
switch to the Stop posi-
tion, waiting 15 seconds,
then back to the Start
position.

#2

Check #29 No
YA071(YAO081)
Trouble 1. P637-4(P637-5) for YB071(YBO081)
corrected loose or pushed in
pins. Check
2. CP351(CP361) Aux
points. : 1. P637-4(P637-5) for
foose or pushed in
#6 pins.
Trouble No
HDA 990 corrected
LOC 12
i #7 Yes Replace
i K351(K361) relay
: #
, Trouble
i corrected
; #5 No
i YB020
Suspect that a line is open
between K351(K361)
contacts and the drive
motor. Use YB020 to
determine the cause of the
error.
#8
Yes Trouble
N/ corrected
Maintenance procedure #9
complete.
#10
HDA 990
START 500
! DCO0311 2358325 441300 441303 441306 441307 441308
3350 Seq.20f2 | PartNo. 31Mar76 | 30Jul76 | 1Apr77 | 30ct77 | 18 Aug78
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HDA 509 No

LOC 4,

LOC 14

Check

Measure from TP5(TP10)

(+) to frame ground (—)
for 0 volts on Sequence
Board B while starting
another Ready sequence
by setting the Start/Stop
switch to the Stop posi-
tion, waiting 15 seconds,
then back to the Start
position.

#11

Trouble
corrected

]

[HDA sequence problem. _]

#22

Scope

Sweep ‘50 ms/div
Trigger
Slope (—)
Ch 1 only
Ch 1A1F2(A1Q2)U13
—Drive Motor On
Relay A(B)
volts/div 0.2
probe x10

#23

Use the diagram and se-
quence chart on HDA
‘318 to determine why
Drive Motor On Relay
A(B) is not active. Repair
or replace as required.

Trouble
corrected

HDA 990

m)

HDA 990
Maintenance procedu
complete.
#26
A:
START 500
Notes:

1. A1F2(A1Q2) can be damaged by a shorted diode across
the relay coil of K651(K661) or K652(K662). Before
swapping relays with K651(K661) or K652(K662), check
for a shorted diode on both the relays removed from, and
installed into these positions. The resistance should be

approximately 3 ohms in one direction
the meter leads reversed.

and 50 ohms with

2. When replacing A1C2(A1T2), A1C4(A1T4), A1D2(A1S2),
A1D4(A154), or Pwr Amp P532(P534), the servo velocity
gaiii must be adjusted. See ACC 800, Entry B for the pro-

cedure.
e OO RS
b VY R 4 4 N No_ ¥ e RN S

HDA
318

MOTOR AT SPEED ERROR

HDA 311

HDA 312

Replace Cards

A1F2(A1Q2)(See Note 1.)
A1D4(A1S4)
A1C2(A1T2) % (See Note 2.)
A1H2(A1N2)

#35

No

Trouble

1. Set the Start/Stop
switch to the Stop
position.

2. Unplug P351(P361)
from the the AC Com-
partment.

3. Place one end of a
jumper on
A1F2(A1Q2) D09.

4. Set the Start/Stop
switch to the Start
position and within 2
to 3 seconds place the
loose end of the jump-
er on any D08

(ground) pin.
1

Restore ac power and set
the Start/Stop switch to
the Start position.

#30

#36

corrected

Maintenance procedure
complete.

START 500

Check

Measure across
J351(J361) 1, 2, and 3 for
208 Vac.

#31

208 Vac

—

On 50 Hz machines, see
YAO020, YB020, or
YCO020 for voltage level.

No

between each of
the three pins

#32
HDA 715

Replace

Drive Motor

#33

—

Use ALD page YA020.
YBO020, or YC020 to
determine the cause of

the missing voltage.

Yes

Trouble

i

Maintenance procedure
complete. #28

corrected

HDA 990

MOTOR AT SPEED ERROR - HDA 312

#29
START 500
Y Y oy
N N R 4 N

eV

A

A !
A

@

P

o



« C C

MOTOR AT SPEED

C € (

(

€ (

MICRO
HDA 110

Lost Motor At Speed in
State 6 (Ready state).

#2

Replace Cards

—|A1D4(A1S4)

~]A1C2(A1T2)

— ATF2(A1Q2)

ATH2(A1TN2)
A1K2(A1L2) (See Note 2.)

% (See Note 1.)

Trouble
corrected

Maintenance procedure #4 1
complete. Set the Start/Stop switch to

the Stop position, then back
# to the Start position.

« ¢ C ¢

1
Check

Verify that the following
cable connector pins are
not bent or pushed in and
that the connectors are
seated properly:
A1A5(V5)B13
P351(P361)
P632-12(P630-6)
P635-3(P636-5)
P637-4(P637-5)

Repair or replace as
required.

#8

Exit to brake checkout
procedure on HDA 720.
Return here if problem is
not corrected.

HDA 720 and Return

[ l 9
A #
START 500
Trouble No
corrected
| Intermittent loss of Ready | #10
lcondition. | ACC 600
#7 Maintenance procedure
complete.
#11
START 500
Figure 1. Drive Voltage Chart
. Maximum**
Voltage* Test Point Tolerance AC Ripple Page Entry -
-4V A1C2 (A1T2) BO6(—) to A1K2D08(+) —3.85t0 —4.50 V| 0.23 V p-p PWR 255, A
+ 6V A1F2 (A1Q2) B11(+) to A1F2 (A1Q2) DO8(—) | +5.76 to +6.24 V | 0.08 V p-p PWR 260, A
+12V A1C2 (A1T2) DO5(+) to A1K2D08(-) +120to +14.4V | 0.10V p-p PWR 240, A
-12V A1C2 (A1T2) DO6(—) to A1K2D08(+) —12.0to -144V | 0.10V p-p PWR 240, A
-4V A1C2 (A1T2) DO3(—) to A1K2D08(+) —24.0t0 —-28.8V | 0.08 V p-p PWR 250, A
* Use a digital voltmeter to check voltages. 00106D
** Use a scope to measure the ripple. See PWR 290 for the procedure.
DC0313 2358326 441300 441303 441306 441310
3350 Seq.10f2 | PartNo. 31Mar76 | 30Jul76 | 1 Apr77 | 27 Jun 80
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Yes

Yes

MICRO HDA 202
HDA 201 HDA 342

(

Motor at Speed
inactive.

)

#18

MOTOR AT SPEED

Check

Supply voltages as shown in
Figure 1. Exit to the indi-
cated page if incorrect.

#21

I

Open the top cover of the
failing drive to observe the
top disk through the HDA
housing. Set the Start/Stop
switch to the Stop position,
wait 15 seconds, then back
to the Start position.

Check

Cable
01C(01D)A1A3

#12

Trouble

corrected

#22

Replace

A1F2(A1Q2)
A1D4(A1S4)

A1C2(A1T2) % (See Note 1.)

ATH2(A1N2)

Yes

Trouble

No

HDA 311

#20

HDA 760

No

Check

Remove the trim panel and

belt tension

Replace

Drive belt. (See HDA 760
for the procedure.)

#17

HDA 760

corrected

Maintenance procedure #24
complete.

#14

START 500

Note 1: When replacing A1C2(A1T2), A1C4(A1T4),
A1D2(A1S2), A1D4(A1S4), or Pwr Amp P532(P534),
the servo velocity gain must be ad/'usteof. See ACC 800,

Entry B for the procedure.

Note 2: When replacing A1K2(A1L2), check the
addressing jumpers. See INST 6.

8

1.

Set the Start/Stop switch to
the Stop position. Remove
dc power to the A1 Board.

Place one end of a
jumper on
A1D4(A1S4) DO7
(+Motor At Speed).
Restore dc power.

Set the Start/Stop
switch to the Start posi-
tion. When the disk
starts spinning, place
the loose end of jump-

#25

er on any D08 pin.
|

Disk now No

 C ¢

HDA 313

spins continuously

Yes

|The problem must be in Bl

the inputs to Motor At |

#26

ACC 600

Yes

1

[The jumper on the A1 1
| Board that activated the

| Motor At Speed line did I
| not result in the drive
|reaching the Ready state. _!

#29

Remove the jumper from
the board. Set the Start/Stop
switch to the Stop position.

#30

Trouble

Yes

corrected

#32

Check

Verify that the following
cable connector pins are
not bent or pushed in and
that the connectors are
seated properly:
A1A5(V5)B13
P351(P361)
P632-12(P632-6)
P635-3(P636-5)
P637-4(P637-5)

Repair or replace as
required.

#33

Trouble

d

Maintenance procedure
complete.
#28

START 500

MOTOR AT SPEED

corrected

HDA 314

HDA 313



; MOTOR AT SPEED

HDA 313

Exit to the brake checkout
procedure on HDA 720.
Return here if trouble is
not corrected.

#18

HDA 720 and Return

Trouble Yes

corrected

START 500

#19
Replace
Relays:
K351(K361)
K651(K662) (See Note.)
#20
No Trouble Yes
| T )
Scope ]
#21 Maintenance procedure
Sweep 10 ms/div complete.
Trigger
Slope (+) #22
+Ch 1 only
Ch 1 A1D4(A1S4)D07
+ Motor At Speed e
AlB) HDA 318
volts/div 0.1
probe x10
#15 |
Use the scope procedure
above and the sequence
chart on HDA 318 to deter-
mine why Motor At Speed
is not active,
#16
Trouble
corrected
#17
Maintenance procedure
complete.
#14
HDA 990
START 500
DCO0313 2358326 441300 441303 441306 441310
3350 Seq.20f2 | PartNo. 31Mar76 | 30Jul76 | 1Apr77 | 27 Jun 80
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HDA 314

MOTOR AT SPEED

Note: A7F2(A1Q2) can be damaged by a shorted diode
across the relay coil of K651(K661) or K652(K662).
Before swapping relays with K651(K661) or K652(K662),
check for a shorted diode on both the relays removed from,
and installed into these positions. The resistance should be
approximately 3 ohms in one direction and 50 ohms with
the meter leads reversed.

HDA 314

MOTOR AT SPEED

DO OO0
A 4 N N

N

A e Gl a2



. Ccc . CcCc . CCCCC CCCc CcC

MOTOR AT SPEED ERROR

VCO pulses are applied to a counter to detect Motor At
Speed. The counter is reset by sync pulses on the Servo
Clock line. As the speed of the motor increases, the rate
of VCO pulses increases. When the motor reaches 80%
of speed (2880 rpm), the counter completes its count
before being reset by the sync pulse on the Servo Clock
line and the Motor At Speed line is activated.

The AGC Open line remains active until the motor
reaches 3400 rpm to inhibit variation on the Motor At
Speed line.

HDA 221 }
HDA 240

. Sense Status 3 A(B)

A1F2 (A1Q2)
KFxxx (KQxxx)

HDA
SEQUENCING

;Sense Status 1 A(B)

” Drive Motor Run A(B)

A1D4 (A184)
KD570 (KS570)

Initial Status Good A(B)

HDA Status Bit 7 A(B)

{
-’
<
R

HDA Status Bit 2 A(B)

HDA Seq CompleteA(B) TP

it

/0

MOTOR AT SPEED ERROR

K652 (K662)
YA071 (YA081)

| L

( 124 Vdc Lcl A(B)

Drive Motor On Relav A(B)

K651 (K661) *

> (See PWR 271)

«( C C ¢ C C C C C C C C(

HDA 318

~oonTen YA071 (YA081)
veoam [
 Timer Gate A(B) 9 . +24 Vdc Lcl A(B)
. Servo Clock A(B) Motor At Speed A(B) 7 (See PWR 271)
 AGC Open A(B)
'F&wer On Reset A(B)
* See HDA 508 through HDA 510 for
HDA Sequence relay diagram,
HDA 214 timing chart, and additional theory.
'@ HDA 221
Chart
Line Line Name ALD Test Point
No.
1 |+VCO A(B) KD570 (KS570) A1D4 (A1S4) D13 l . l . ' l M l l 11 ..‘
2 |+AGC Open A(B) KD570 (KS570) A1D4 (A1S4) B11
3 |+Timer Gate A(B) KD570 (KS570) A1D4 (A1S4) J13
—.
4 |+Servo Clock A(B) KD570 (KS570) A1D4 (A1S4) G10 Fmm = me—— SYncPulses—01uo  ____{
S ISR Smm.  mm s swm - ' '
5 |—Drive Motor On Relay A(B) KF260 (KQ260) A1F2 (A1Q2) U13 Q el , ----7
6 |+Motor At Speed A(B) KD570 (KS570) A1D4 (A1S4) DO7 Q
7 |+HDA Status Bit 7 A(B) KF240 (KQ240) A1F2 (A1Q2) J11 Q Inactive
8 |—Sense Status 3 (A)B KF130 (KQ130) A1F2 (A1Q2) BO4 Inactive
9 |+HDA Status Bit 2 A(B) KF230 (KQ230) A1F2 (A1Q2) BO2 Inactive
10 |-Sense Status 1 A(B) KF130 (KQ130) A1F2 (A1Q2) D04 Inactive
11 | -HDA Seq Complete A(B) TP KF260 (KQ260) A1F2 (A1Q2) SO2 (D) 6
——

DCO0315
Seq.1of 1

2358327
Part No.

441300

3350 31 Mar 76

© Copyright IBM Corporation 1976
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( C(CCCCCCCCcCccccccccccccccccccccccccecc

AIR SWITCH FAILURE AR switcH FAILURE  HDA 330

HDA 110 HDA 342 HDA 201
MICRO MICRO HDA 202

a

C_ost air. ) Gr switch is not active,) Check )
T Verify that the following

cable connector pins are

LOC 4 :
Initiate another HDA Ready not bent or pushed in and
sequence. Set the Start/Stop Check that the connectors are
switch to the Stop position, Refer to diagram on _ Visually check Air LED seated properly:
wait 15 seconds, then back HDA 334 for circuit diagram. [ | cr672(CR682) is on. P634-19(P634-10)
-to the Start position. P634-7(P634-16)
Repair or replace as
required.
Ready lamp Yes No
turns on j
Intermittent problem. _I Yes Trouble No
_ _] D | Yes corrected HDA 334 _I
Check
. With blower running, mea-
Replace Cards ! sure P634-19(P634-10) (+)
- A1F2(A1Q2) to frame ground (—) for
When replacing Ajl K2'(A1 L2), A1K2(A1L2) +24 V.
check the addressing jumpers. |- - - ATH2(ATN2)
See INST 6.
A1D4(A154) 2 (See Note.)
A1C2(A1T2) )
No Yes

+24 V
HDA 735
No Trouble ] [ \/ HDA 334
HDA 334 r \\;Ag;; corrected Replace Replace
B $110(S111) Air switch. .
Check Repair or replace as
Verify that the following See HDA 735 for procedure. required:
cable connector pins are 237657(272256)82)
not bent or pushed in and R674(R684)
that the connectors are Trouble No
seated properly: corrected
A1A5(A1V5)B07 HDA 334
P635- 2
6:?5 11(P636-2) Use the diagram on HDA
Repair or replace as 334 to determine the cause
required. _ . of the missing voltage.
Trouble Yes
corrected N
Vs Yes Trouble
corrected
Note: When replacing A1C2(A1T2), A1 C4(A1T4),
A1D2(A1S2), A1D4(A1S4), or Pwr Amp P532(P534),
the servo velocity gain must be adjusted. See ACC 800,
Entry B for the procedure.
HDA 990 Maintenance procedure
complete.
HDA 990
START 500
3350 DCO0330 2358328 441300 441303
Seq.10f2 Part No. 31 Mar 76 | 301Jul 76
N
AalRswiTcH FAILURE  HDA 330

© Copyright IBM Corporation 1976



AIR SWITCH FAILURE

YAO071 (YA081)
YB071 (YB081)

Conn

- - - - - — - 7 7 77 A1AS (A1VS) . Sel Sense Status 3 [~ — — — —1 (Sense Status 3) $
F KQ100) : Air Switch _—
I P634-19 R674 P635-11 | X 100 524V AirS ; ﬁ Air Sw On A(B) |
P634-7 n/c  (PB34-10) (R684)  (P636-2) On A(Bl)r N d
' (P634-16) o—> >>
+24 Vdc Lel A(B) ——>>——0, : \
N/O R675
l Air Switch (R685) I
| S110(S111) |
Air
| LED |
L CR672
+24 Vdc Lcl Return —| (CR682) | ~\ HDA 214
L N HDA 221

Blower Motor YA020 or YB020

AIRswITCHFAILURE HDA 334

A1F2 (A1Q2)
KFxxx (KQxxx)
HDA

SEQUENCING | HDA Status Bit 3 A(B)
(Sense Status 1)

Sel Sense Status 1
" Air RAS Latch

-[—_——-—1 (Note 1)
- o T1
T8231 : ' 1 Blower thermal
K201 | A2 oA ! T2 T3
YA010}ModuIe o8 —2 o N \
' T

K331 B2 3 2( .|
YBO10 }Module oc =

(Note 2)

YA020

Note 1: All components are located in the primary enclosure
except motors.

Note 2: Motors are capable of operating with 200, 208, or
230 Vac.

441303
30 Jul 76

441300
31 Mar 76

DC0330
Seq. 2 of 2

2358328

3350 Part No.

© Copyright IBM Corporation 1976

200800 030 O O

3000003300000

S0 8 ¢
Nl “ “_’:' \M]i/ L Ey

Chart
Line Line Name ALD Test Point
No.
1 |424 V Air Sw On A(B) KF100 (KQ100) A1F2 (A1Q2) S10 Q
2 |+AirSwOnA(B) KF100 (KQ100) A1F2 (A1Q2) S11 Q
AIRswITcCHFAILURE HDA 334

ey’
)[":

S—
P
o

HDA Status Bit 5 A(B)



(C CCCCCCCCCCCCCCCCCCCCCCeeeeeeecd

INVALID STATUS ERROR | INVALID STATUSERROR ~ HDA 340
A logic sequence of events happens during each Ready MICRO Error Message Bytc)e 3
cycle from State O to State 6 (sece HDA 500). If there is A (Sense Status 2
s of e s, Mot A Sy, r i o r0 W iz i Az ton
ode Parity), the error is recognized and the sequence MICFL 710 -
returns to State 0 and sets the appropriate indicators. Run routine BA a second gggg§go ?IIEDgUENCING ? :82 zﬁtdfc:dmy (Fmt error)
The exception is State 1, which stops the sequence and time and record the Error 2 HDA 2 L:tch
waits for a reset. Message Bytes. Sense Status 2 Bus In Bits 0—7 (Error Message Byte 3) 3 HDA 1 Latch
A 15-Second Timer is used to indicate excessive time in # g :42{:’_883;?? Chef k
reaching Motor At Speed. Replace Cards 6 nhibit ecycle
If the sequence stops in any states other than O or 1, 2: 522(('0:1%22)) L Odd Physical Track
an invalid error condition results. A1G2(A1P2)
A1D4(A1S4) (See Note 1.)
A1K2(A1L2) (See Note 2.)
Trouble Yes
Note 1: When replacing A1C2(A1T2), A1C4(A1T4) corrected
AID2(A1S82), A1D4(A1S4), or Pwr Amp P532(P534),
the servo velocity gain must be adjusted. See ACC 800, -
Entry B for the procedure. Chack
Note 2: When replacing A1K2(A1L2), check the o Fre 1. Exit 1o tha Figure 1. Drive Voltage Chart
addressing jumpers. See INST 6. indicated page if incorrect. Maximum®**
i . .
Voltage Test Point Tolerance AC Ripple Page Entry
Yes ~ 4V | A1C2(A1T2) BO6(—) to A1K2D08(+) —-3.86t0—4.50V | 0.23Vpp | PWR 255, A
orouble. + 6V | A1F2(A1Q2) B11(+) to A1F2 (A1Q2) DO8(—) | +5.76t0 +6.24 V | 0.08 V p-p | PWR 260, A
+12V A1C2 (A1T2) DO5(+) to A1K2D08(-) +120to+144V | 0.10Vp-p | PWR 240, A
Maintenance procedure -12V A1C2 (A1T2) DO6(—) to A1K2D08(+) —12.0t0o —-144V | 0.10V p-p | PWR 240, A
P——ry complete. ~-24 V A1C2 (A1T2) DO3(—) to A1K2D08(+) —24.0t0o —28.8V | 0.08 Vp-p | PWR 250, A
nalyze error iviessage
tht'ist()ist?se Status 2) for #2 * Use a digital voltmeter to check voltages.
actve oS, ** Use a scope to measure the ripple. See PWR 290 for the procedure.
#10
START 500
No Bit 4 AYes
\)/
#11

Y
QPER101 | _ _ &
El'he sequence stopped in -l

orenror | _ _

[State 0. Bits 1,2, and 3 I #3 Yes T |
should be off, indicating OPER 101 An error oc.:curred while in s N
[State 0. L= — = = |State 3. Bits 1.2, and3 | PER 101 o
_ - —_ = An error occurred while in should be off, indicating ’9. R101_ —_— -
# State 6. Bits 1,2, and 3 | |§tate 0. ] Bit 3 shou!d be on, indicat--l
should be off, indicating - - - - ing an error in State 1. |
(State 0. __ — _ 1 #12 This stops the sequence in
4 |_Stale_ 1 waiting for a reset._|
#14 -lg
HDA 342
DC0340 2358329 441300 441303 441310
3350 Seq.10f2 | PartNo. 31 Mar76 | 30Jul 76 | 27 Jun 80
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INVALID STATUS |

INVALID STATUS

HDA 342

Figure 1. Microdiagnostic Error Message Bytes 2 and 4.

@ A1K2 (A1L2) A1F2 (A1Q2)

/ KKxxx {KLxxx) KFxxx (KQxxx) Bus In | Error Message Byte 2 Error Message Byte 4
OPER 101 COMMAND DA Bits (Sense Status 1) (Sense Status 3)
[Two additional bytes of | DECODE SEQUENCING . _

data were stored by the Sense Status 1 Y Drive Start Switch
microdiagnostic. Use 1
IFigure 1 to analyze the Sense Status 2 ) ) 2 Motor At Speed Latched
Error Message Bytes. Sense S Bus In Bits 07 3 Air Switch Latched
Error Message Byte 2 MICRO 10 Sense Status 3 4
Bits 2 or 3 on indicates the Microdiagnostic ¢ Power On Reset 5 Air Switch
Ifunction is missing. ! X 7 6
Loop routine BA and
IError Message Byte 4 l bypass errors: 7 Motor At Speed
Bits 0,5, or 7 not on indi- 1. Load routine BA
| cates the function is miss- l 2. Enter 07,00
ing. #13
Error Message Byte 3 l Error Message Byte 3
Bit 0 on indicates HDA Scope (Sense Status 2)
| Mode Parity error mes- | . - T
sage. See Figure 1 on ?:’I"geg"; 20 ps/div Bus In Bit Definition
|R/W 340 to analyze Error l Slope (—) 0 HDA Mode Parity (Fmt error)
(Message Byte 3, bit 0. A1F2(A1Q2)D03 1 HDA 4 Latch
—Sense Status 2 o 2 HDA 2 Latch
Ch 1 A1F2(A1Q2)J12
. v +HDA Status Bit4  |(@) 3 HDA 1 Latch
Any bit es A(B) 4 HDA Sequence Check
in error volts/div 0.1 5 Inhibit HDA Recycle
probe x10 6 —
> Ch 2 A1TF2(A1Q2)J07 7 Odd Physical Track
# HDA Mode Parity +HDA Status Bit 5 G Y
(Fmt error) A(B)
Error occurred volts/div 0.1
in States probe X 10
HDA 300 #4
#6 Air Yes -
MSusomt Power onRese switch Isolate failing component
PUSpect Fowe! latched and repair or replace as
e _ —_ - d required.
#1 T #9 #15
HDA 330 Legend: 3 Inactive
Using the sequence chart .
on this page, set the DfiVE .Start‘ mmmm Active level
Start/Stop switch to the switch inactive Trouble Tolerance
Start position and scope corrected
Power on Reset. It should #10 chart
not be active. - — - - ha .
EM°32' At Speed failure. _IJ v #16 I'.G?: Line Name ALD Test Point
#? 1 HDA 360
Maintenance procedure 1 |~Sense Status 2 KF130 (KQ130) A1F2 (A1Q2) DO3 e
clroune, &) —
OV a13 > 2 |+Inhibit HDA Recycle A(B) TP |KF140 (KQ140) A1F2 (A102) GO5 (C ) Inactive
" No v 3 [+HDA Sequence Ck Lth A(B) TP |KF160 (KQ160) A1F2(A1Q2) B12 (5 ) Inactive
4 |+HDA Status Bit 4 A(B) KF240 (KQ240) A1F2 (A102) J12 (D)
START 500 : - ——— - ——
START 500 ¥ Yes 5 | +HDA Status Bit 5 A(B) KF240 (KQ240) A1F2 (A1Q2) JO7 e .
u HDA 202 8 | —Power On Reset KF140 (KQ140) A1F2 (A1Q2) GO8 Inactive
HDA 201
DC0340 2358329 441300 441303 441310
3350 Seq.20f2 | PartNo. 31 Mar 76 | 30Jul 76 | 27 Jun 80
© Copyright IBM Corporation 1976 INVALID STATUS HDA 342
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HDA SENSE STATUS CHECKOUT

3350

HDA 210
HDA 222
HDA 342
QDA Sense Status )
incorrect,
#
MICRO 10
MICRO 37
MICFL 510
Microdiagnostic
1. Load routine B4
2. Enter 10,
83,10,8F,83,
8F,43,8F,23,
8F,13,00,00,
00,00,00,00.
2
Scope
Sweep 10 ps/div
Trigger
Slope (+)
Ch1 only
Ch1 A1F2(A1Q2)P05
+Selected A(B)
voits/div 0.1
probe x 10
Ch2 A1F2(A1Q2)D04
~Sense Status 1
voits/div 0.1
probe x10
Ch2 A1F2(A1Q2)D03
—Sense Status 2
voits/div 0.1
probe x10
Ch2 A1F2(A1Q2)804
~—Sense Status 3
volits/div 0.1
probe x10
Ch2 A1E2(A1R2)S12
—Sense Status 4
voits/div 0.1
probe  x10

#3

® 0 © 0 ©

Parameter definitions:

83,10=Select CE drive.
8F,83==Sense Status 1.
[~ — — — — -{8F,43=Sense Status 2.
8F,23=Sense Status 3.
8F,13=Sense Status 4.

#5

Replace Cards

A1K2(A112)
A1F2(A1Q2)
A1E2(A1R2)
A1J4(A1M4)
ATH2(A1N2)

See OPER 101 for defini-
tions of bit positions.

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

#6

Trouble

No .
Signals correct Maintenance procedure
compilete.
" #8
HDA 990 START 500
DC0360 2358330 441300 | 441303 441306
Seq.10f2 Part No. 31 Mar76 | 30Jul 76 1 Apr 77

© Copyright IBM Corporation 1976, 1977

Selected A(B)
j————-
A1K2 (A1L2)
KKxxx (KLxxx)
COMMAND
DECODE

HDA SENSE sTATUS CHECKouT HDA 360

A1J4 (ATM4)
Kdxxx (KMxxx)

SECTOR
COMPARE

A1F2 (A1Q2)
KFxxx (KQxxx)

HDA
SEQUIFNCING

Sense Status 1

Sense Status 2

Sense Status 3

L9090

Sense Status 4

I

A1E2 (A1R2)
KExxx (KRxxx)

ACCESS
CONTROL

Device Bus In

Legend: CT—3 Inactive

s Active level

Tolerance

Chart
Line Line Name ALD - Test Point
No.

1 |+Selected A(B) KF130 (KQ130) A1F2 (A1Q2) PO5 ‘

2 |-—Sense Status 1 KF130 (KQ130) A1F2 (A1Q2) DO4

—p—
3 |-—-Sense Status 2 KF130 (KQ130) A1F2 (A1Q2) DO3
-
4 |-—Sense Status 3 KF130 (KQ130) A1F2 (A1Q2) BO4 '
_ —— ,
5 - |—Sense Status 4 KE160 (KR160) A1E2 (A1R2) S12

HDA SENSE STATUS CHECKouT HDA 360



HDA READY SEQUENCE THEORY

The objectives of the HDA Ready sequence are to:
o Start and bring the drive motor up to speed.

e Allow only one drive motor at a time to start and
come up to speed (see description on HDA 100).

e Rezero Access.

The output of the HDA State Sequence latches (HDA 1

latch, HDA 2 latch, and HDA 4 latch) is fed to the State
Decoder. The binary value of these latches is decoded as
States 0 to 7. The Ready sequence steps from State O through
State 1, State 3, State 2, to State 6 (Ready).

HDA 504

-

STATE 0

To advance from State O to State 1, the following lines
must be in the indicated condition:

e +24 Vdc Dr Mtr A(B) Start is active (turns on Start
latch)

e HDA Sequence Ck Lth is inactive
e Inhibit HDA Recycle is inactive

o Power On Reset is inactive

e State 0 is active

Note: Relay K632 must be picked to activate +24 V
Start Sw On in Drive A. The +24 V Start Sw On
in Drive B is activated by both K632 and K652
being picked (see HDA 206).

Power On Reset is active
and Start/Stop switch is

\&¥/

{n Start position.

STATE 1

To advance from State 1 to State 3, the following lines
must be in the indicated condition:

e 24V Air Switch On is active

e One of the three Fmt (format) Mode lines is active
e Fmt Error (Mode Parity) is inactive

e HDA Sequence Ck Lth is inactive

sequenh::tgmplete HDA Start Status consists
L A of:
'n ;:‘r:zl:us o  Drive Start switch
active
‘2 ¢ Inhibit HDA Recycle is
inactive
[Pick k632 (see Note). | “|s  HDA Sequence Ck Lth
is inactive
7/ e Control Reset is
/ inactive
#8
HDA Initial HDA Status good
consists of:
Start Status good e 24V Air Switch On is
active
s|*  FmtError (Mode
} /7 Parity) is inactive
[Tumon HDA 1 Lateh. | s Motor At Speed is
v d inactive
#5 / e HDA Sequence Ck Lth
is inactive

mnn on HDA 2 Latch. ]

Initial

#7

status bad and Stop

sw or Check Resy
and Selected

#11 \l/Yes

Reset HDA Ck Lth and
return to State 0.

C 412

2358330
Part No.

441300
31 Mar 76

DC0360
Seq.20f2

441303

3350 30 Jut 76

441306
1 Apr 77
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HDA READY SEQUENCE THEORY

O

STATE 3

To advance from State 3 to State 2, the following
conditions must exist:

e Drive Motor Run is active

e State 3 is active

o 15-Second Timer ends.

e HDA Sequence Ck Lth is inactive

At completion of the 15-second timeout, the HDA sequence -
checks the Motor At Speed line. If the motor is at speed, the
HDA 1 latch is turned off, advancing the sequence from
State 3 to State 2. If the motor is not at speed, the HDA
Sequence Ck Lth and Inhibit HDA Recycle latch are turned
on and the sequence returns to State 0. An active HDA
Sequence Ck Lth activates Sequence Complete, allowing the
next drive in the string (with its Start/Stop switch in the
Start position) to sequence to Ready.

HDA 500

Drive Motor Run (HDA 2
Latch) does the following:
° Starts 15-Second
Timer
e Resets:
Any bad status in
RAS Register.

Carriage Go Home
Complete latch, if
on.
. Activates Motor At
Speed line
¢ Releases Brake
Picks K651 (K661).
e K351 (K361) picks,
and drive motor starts

15-second timeout

Motor At Speed becomes
active within the 15-
second timeout.

#16

turning.
#13 ' This blocks any other drive
X motor from starting until
::3:.‘9'.;;“ (after 30 to 300 - — -|either Motor At Speed

becomes active or a
Sequence Check occurs.

#22

No

Motor is at speed

#17

Turn off HDA 1 Latch,

#18

STATE 2

To advance from State 2 to State 6, the Rezero Access
operation must be completed. Access Complete turns on
the HDA 4 latch advancing the HDA sequence from

State 2 to State 6 (Ready).

Rezero signal is sent to
Servo.

[Turn on HDA 4 Latch.

#21

STATE 6 (Ready)

HDA 504

HDA READY SEQUENCE THEORY

1

Turn on HDA Sequence Ck
Lth.

#23

. Set Carriage Go
Home.

¢ Set Inhibit Recycle if
run status is bad.

o Load RAS latch.

#24 I

Geturn to State O. ’
#25 \é

HDA 500

2000000003023 0030300330
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HDA READY SEQUENCE CHART

Legend: C—— Inactive

] HDA READY SEQUENCE CHART
mmmm Active level )

STATES

Tolerance
Chart
Line Line Name ALD Test Point 0 1 3 2 6
No. 15 Seconds
(| 1 |+AirswoOn A(B) KF100 (KQ100) A1F2 (A1Q2) S11
2 +24 V Start Sw On A(B) YAO071 (YA081) A1A5 (A1V5) D10
States 0-1 4 h
4 |+HDA 1 Latch A(B) TP KF190 (KQ190) A1F2 (A1Q2) BO7 2 5 6 12 15
5 |+Control Reset KF190 (KQ190)
6 | +Inhibit HDA Recycle A(B) TP KF140 (KQ140) A1F2 (A1Q2) GO5
-
r .
7 —Initial Status Good KF130 (KQ130)
States 1-3 < 8 [—Start Timer A(B) KF180 (kQ180) A1F2 (A1Q2) M05 8 75
JENE
HDA 2 Latch
L 9 +Drive Motor Run A(B) {1KF200 (KQ200) A1F2 (A1Q2) D09
-
10 |—15 Sec Delay A(B) KF180 (KQ180) A1F2 (A1Q2) MO4
11 [K651(K661) Drive Motor Run YAQ71 (YA081) 10 ‘
States 3-2 < 12 |K351(K361) Drive Motor YA071 (YA081) 13
*
13 |—Run Status Good KF190 (KQ190)
*
14 |+HDA Sequence Ck Lth A(B) TP KF160 (KQ160) A1F2 (A1Q2) B12
-
f ] o
15 [+Motor At Speed KF130 (KQ130) A1F2 (A1Q2) UO3
16 |4 Sequence Rezero A(B) KF150 (KQ150) A1F2 (A1Q2) G12 '
. o
17 |+HDA Ready A(B) KE150 (KR150) A1E2 (A1R2) J13 "
States 26 < Y (A1R2) '
18 |+HDA 4 Latch A(B) TP KF210 (KQ210) A1F2 (A1Q2) D11 22 16
19 |—Access Complete A(B) KF150 (KQ150) A1F2 (A1Q2) P10 ' ‘
20 |K652 (K662) Drv Mtr Seq Comp YAO71 (YA081) 18 ’ I
\
DC0502 2358331 441300 441303
3350 Seq.10f2 | PartNo. 31Mar76 | 30Jul 76
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HDA READY SEQUENCE CHART

HDA 502

HDA 502



HDA STOP SEQUENCE THEORY

The objectives of the HDA Stop sequence are to have
the: ,

o Ready lamp turned off

e Carriage moved to Home position
e Motor stopped

¢ HDA sequence advanced to State 0

The output of the HDA State Sequence latches (HDA 1
latch, HDA 2 latch, and HDA 4 latch) is fed to the
State Decoder. The binary value of these latches is
decoded as States 0 to 7.

The Stop sequence steps from State 6 (Ready) through
State 7, State 5, State 4, to State 0.

HDA 500

HDA 504

HDA STOP SEQUENCE THEORY

Carriage Go Home
complete

#12

| Turn off HDA 2 Latch,

#13

STATE 6

The HDA sequence advances from State 6 to State 7
when either the Start/Stop switch is placed in the Stop
position or the Run Status is bad. The Inhibit HDA Seq
line blocks the changing of states when Selected and Set
Read/Write are active, or the HDA is busy.

The following status is set
in RAS register:

Drive Start/Stop switch
in Stop position or Run

e Condition of
‘| Motor At Speed

7 | e Condition of 24 V Air
Sw On

@ Condition of Fmt Error
latch

Run Status
bad

Inhibit HDA Sequence is
active if the drive is either:

STATE 7

The HDA checks the Run Status and sends Carriage Go
Home to the servo. If Run Status is bad, the Inhibit HDA
Recycle latch is set, signaling an HDA sequence error to

the system. Run Timer Gated is activated by Carriage
Go Home. Within 220 ms, Access Timeout is activated
generating Go Home Complete. HDA Sequence 2 Latch
is turned off, advancing the HDA sequence from State 7
to State 5. Carriage Go Home is reset in State 3 of the
next HDA load sequence.

#3 No ~ ._ |+ Selected and Set
Y Read/Write is active.
] e Selected and drive is
N busy.
#8
mrn on HDA 1 Latch. ) I" - 'I Ready lamp turns off
#4 #9
No Cun Status Yos [Dr<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>