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SAFETY

PREFACE/SAFETY

1.
12,
13.

14.

15.

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,
Remove all power, ac and dc, when removing or assem-
bling major components, working in immediate areas of
power supplies, performing mechanical inspection of pow-
er supplies, or installing changes in machine circuitry.
After turning off wall box power switch, lock it in the:
Off position or tag it with a ‘Do Not Operate’ tag, Form
229-1266. Pull power supply cord whenever possible.
When it is absolutely necessary to work on equipment
having exposed operating mechanical parts or exposed
live electrical circuitry anywhere in the machine, observe
the following precautions:
a. Another person familiar with power off controls must
be in immediate vicinity.

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

metal cuff links.

Use only insulated pliers and screwdrivers.

d. Keep one hand in pocket.

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

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

o

. Wear safety glasses when:

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

Power or hand drilling, reaming, grinding, etc.

Using spring hooks, attaching springs.

Soldering, wire cutting, removing steel bands.

Cleaning parts with solvents, sprays, cleaners, chemi-

cals, etc.

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

Follow special safety instructions when performing special-

ized tasks, such as handling cathode ray tubes and extremely

high voltages. These instructions are outlined in CEMs
and the safety portion of the maintenance manuals.

sao0oe

. Do not use solvents, chemicals, greases, or oils that have

not been approved by IBM.

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

proved by IBM,

. Replace worn or broken tools and test equipment.

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

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

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

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

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

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

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

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.
5. Call a Doctor
Have someone summon medical aid.
6. Don’t Give Up
Continue without interruption until victim is breathing
without help or is certainly dead.

Rescue Breathing for Adults

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

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

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

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

PREFACE/SAFETY
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READ/WRITE CHECK READ/WRITE CHECK R/W 100

DATA 54
, DATA 628
During Write operations, all safety conditions are ‘ ‘ FSi . FSI MICRO MICRO
monitored to ensure that all Write controls are A _ c
functioning correctly. If a Safety Check is detected, - ﬂ - v
Read/Write Safe is deactivated which suspends all ‘
further writing. Read/Write Check (Bus In Bit 3) is - Bit 0 on
: : ' Read/Write Check. Read/Write Check.
activated to signal the C?I;:roge/l;;,hat a(rjlherrlct)r hla v hed Rg:uti:\e B3 Fault Symp- Microdiagnostics do Read/Write Check. : Read/Write Check.
occurred and the type of Rea rite Check is latched tom Code. not fail.
for further sensing. " 4 42 #14 No R/W. 180 22

Caution: Do notrun
routine B3, pass 1 more
than once after a Read/

Examine all available sense Display and Record Display and Record

Bit 7 on

Figure 1

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

Bit|Check

Muitichip Check
Capable/Enable Check
Write Overrun Check
Index Check

Delta | W Check
Control Check

Write Transition Check
Write Current during
Read Check

NOOhAWN-=O

Figure 2

Write Check as the
results of the second
run will be invalid.

Microdiagnostic

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

#2

Determine which drives

in the string are failing by

running the failing micro-

diagnostics on the drives

in the string that have
not been tested.

L

#3

Determine the type of
failure by examining rou-

information. Use R/W

102, Entry A to determine

the following:

1. Failing drive
addresses.

2. Type of Read/Write
Check.

3. Failing physical cylin-
der and head num-
bers.

#6

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

#7

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

#13

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

#15 No
- R/W130
Yes
#16 No
R/W 120
No

R/W 170
#$17

Examine Sense Byte 19 or
routine B3 Error Message
Byte 15. See Figure 2. Use

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

Figure 2.

#23

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

System Sense Byte 19 g’::e?‘;g::; ':’;esazget::‘e the bits in one of these
and Routine B3 Error bits in Error Message Byte i acrmons, 2 1olowing
M Byte 15 - Bit 4 on decisions.
essage Byte 15. 8 to make the following s
- decisions.
Bit|Check =
#e #8 No
0 |- R/W 150
1 |-
2 |-
3 |-
4 |Head Short Check
5 |Pad Gate Check
| 6 |-
7 |- RPI 100
R/W 140
No R/W 180
False Read/Write Check.
All bits are off.
R/W 160
R/W 110
EC0001 | 2358189 441300 | 441303 441305
3350 Seq.20f2 | PartNo. 31Mar76 | 30 Jul 76 | 29 Oct 76
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| R/W 102

READ/WRITE CHECK SENSE BYTE ANALYSIS

READ/WRITE CHECK SENSE BYTE ANALYSIS
Read/Write Checks R/W 100 Figure 1. Sense Byte Definitions
e Sense Byte 8, bit 3 active indicates a Read/Write Sense Bytes 0 through 23
. d/Wri . . )
gfscekByTttels fze:m/ivlvgmesgeh;f;l‘:ef‘l‘“her defined by o| 1| 2|3|4|s5|6|7|8|o|w0|lmn]|12]13]1a]|15)16]|17]18|19]|20]21]22]23
. : Cyl |Cyl [|For- R/W R/W Fault
e A Read/Write Check causes a Fault Symptom Code Read/Write Check Sense Zm Addr |Add *
to be developed from Sense Bytes 8, 12, and 19. The Byte analysis. ' Lo ' Hi/Hrd mat Chk Chi 2‘;’::10'“
- . #1 o b
51211(1111; 3?ymptom Code is then placed in Sense Bytes 22 _ P2 | \ *Sense Byte 8, bit 3 active // ;
: Use sense information and // / \ indicates a Read Mrite /
If Sense Bytes 12 and 19 are both '00', Fault Figure 1 to determine the e ) \ Check / |
Symptom Code 1400 is developed. f0||0)'virég for each error // | \ / |
receivea:
If Sense Byte 12 = '00" and Sense Byte 19, bits 4 1. Physical drive address P | \ // :
or 5 are active, Fault Symptom Code 14F4 or 14F8 from Sense Byte 4. // | \ 7/
is developed. 2. Type of Read/Write 7 | \ W4 |
) Check from Sense ,/ I . .
, If Sense Byte 12 = '01" to 'FF', Fault Symptom Bytes 12 and 19. - , \ Bit Check Bit | Check
1 Code 14XX is developed (XX = value of Sense 3. Logical cylinder and Sense Byte 4 | Physical Drive | \
i Byte 12) head addresses from in Hex Address I \ 0 Multichip Check 0 -
! yte : Sense Bytes 5 and 6. I
w2 80 0 i 1 Capable/Enable Check 1 -
Physical Drive Address :
Use the procedure on R/W 40 . 1 I[ 2 Write Overrun Check 2 -
Sense Byte 4 contains the bit significant drive address but 400 to convert the logical 20 2 3 index Check 3 _
does not indicate the string on multistring subsystems gzllgd:ﬁfgga?i?,ﬂnafe‘:r:ﬁ | \
(see Figure 1). The string must be determined from the head numbers. 10 3 | \ 4 Delta | W Check 4 Head Short Check
logical unit address. ! \
#3 08 4 | \ 5 Control Check 5 Pad Gate Check
Cylinder And Head Address 04 5 | \ 6 Write Transition Check 6 -
. Return to MAP | ) :
The logical cylinder and head addresses can be 02 6 | \ 7 Write Current During Read Check 7 - l
, determined from Sense Bytes 5 and 6. See R/W 400 to | \
convert logical cylinder and head addresses to physical 01 7 |
cylinder and head numbers. | \\
| \
/ \
! \
i)
Sense Byte 5 Cylinder Address Lo Sense Byte 6
4 Mode
18| 64]32)16) 8 2] Cylinder Address Hi Head Address
3350 and Cyl Cyl
333011 ~ {512 |26 | 6 | 8 4 2 !
, Cyl
3330-1 - 256 - 16 8 4 2 1

R/W 102

READ/WRITE CHECK SENSE BYTE ANALYSIS

2358634 441300 441303
31 Mar76 | 30Jul 76
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READ/WRITE CHECK

MICRO
R/W 100

False Read/Write Check.

Replace Cards

#

When replacing A1D4(A1S4),
ATH2(AIN2) e ] the servo velocity gain must
A1D4(A1S4) be adjusted. See ACC 800,
A1G2(A1P2) Entry B for procedure.

#2

Trouble No
corrected

1

Check

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

Maintenance procedure
complete. |

Use the circuit diagram, Error

#6 Description, and Circuit
Description on R/W 114 10
determine what causes a
Read/Write Check.

START 500

No Microdiagnostics

fail

Loop each of the micro-
diagnostic routines listed
under Read/Write Micro-

The test number can be
A determined from the third

< hex digit of the Error Code.

diagnostics on R/W 114 _~ Failing ~_ -7
to try and re-create the microdiagnostic test\
failure. listed under Scoping P
References on R/W 114 —l

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

Microdiagnostics Yes Yes

fail

Scoping Reference listed
under Diagnostic References
on R/W 114 and use the
Analysis Procedure on the
indicated page to isolate
R/wW 990 the problem.

Yes

Trouble
corrected

Maintenance procedure
complete,

R/W 990

START 500

EC0110 2358635
3350 Seq.10f2 | PartNo.

441300 441303 441310
31Mar76 | 30Jul 76 | 27 Jun 80
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READ/WRITE CHECK R/W 1 10

Figure 1. Drive Voltage

Maximum**

Voltage* Test Point Tolerance AC Ripple Page Entry

-4V A1C2 (A1T2) BO6(—) to A1K2D08(+) —-3.85t0—4.50V| 0.23Vpp | PWR 255 A

+6V A1F2 (A1Q2) B11(+) to A1F2 (A1Q2) DO8(—) | +5.76to +6.24 V| 0.08 V p-p | PWR 260, A

* Use a digital voltmeter to check voltages.

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

READ/WRITE CHECK

R/W 110



READ/ WRITE CHECK READ/WRITECHECK R/W 112

MICRO MICRO MICRO

v
Failure to force a Failure to reset a Failure to reset a
Read/Write Check. Read/Write Check with Read/Write Check with

Check Reset. R/W Check Reset.

#
#9 #1s |
4
Replace Cards Replace Cards
A1TH2(ATN2) : ATH2(A1IN2)
A1K2(A1L2) (See Note 1.) A1K2(A1L2) (See Note 1.)

A1D4(A1S4) (See Note 2.)
#10

#2

Trom Yes Yes

corrected N

Trouble
corrected

#11
MICRO 10

Microdiagnostic

#3
MICRO 10

Microdiagnostic

Loop failing test and
bypass errors:

1. Load routine
Enter 10,0x,01,00
(x = test number
obtained from the
third hex digit of
the Error Code.)

Loop failing test and

bypass errors:

1. Load routine

2. Enter 10,0x,01,00 2.
(x = test number
obtained from the
third hex digit of
the Error Code.)

#4 #12

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

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

Select the appropriate

Scoping Reference listed Seleqt the appropria‘te
under Diagnostic Refer- Scoping Reference listed

ences on R/W 114 and under Diagnostic Refer-

use the Analysis Procedure ences on R/W 114 and
on the indicated page to use the Analysis Procedure

isolate the problem. on the indicated page to
45 isolate the problem.

Trouble
corrected

Yes Yes

Trouble

Note 1. When replacing A1K2(A1L2), check the
corrected

addressing jumpers. See INST 6.
Note 2: When replacing A1C2(A1T2), ATC4(A1T4),
A1D2(A152), A1D4(A1S4), or Pwr Amp #6 Gaimmm p,mdu,D

#14

P532(P534), the servo velocity gain must be complete.
adjusted. See ACC 800, Entry B for procedure.
#8
R/W 990 START 500 R/W 990
ECO0110 2358635 441300 441303 441310
3350 Seq.20f2 | PartNo. 31Mar76 | 30Jul 76 | 27 Jun 80
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READ/WRITE CHECK READ/WRITECHECK R/W 114
Error Description Diagnostic References A1K2 (A1L2) A1TH2 (ATN2)
i--——-—-|<|<14o(|<|_140)———I o e e = KH200 (KN 200) = e o o e o e = —-i,
Read/ Write Check is a drive failure indicating that an READ/WRITE MICRODIAGNOSTICS G S l I I
unsafe condition occurred during a Read or Write o . . ¢ ate Senses OR I I
operation. Read/Write Check is sent to the controller on The following microdiagnostic routines exercise the . Diag Set ! —_ I |
Inbus bit 3 when: Read/Write circuits (see MICRO 10 for looping instruc- — - 1 r ! |
tions): < Set Read*Write | | Gate Mach or R*W Status NPL Inbus Bit 3 1
o Set Read/Write is active. 7 1 | selected | A pous = ¥
, ) L Routine AS  (MICFL 130) ! = : I’
e A drive tag that senses drive status is active. See Routine AD (MICFL 240) | | | I
OPER 100 and 101. Routine A (MICFL 320) | I I |
Routine B2 (MICFL 380) e = '
. Routine B8 (MICFL 630)
Force Read/Write Check Routine BB (MICFL 740) | :
Read/Write Check is forced on when any one of the ———— i 4
checks @Yis forced. Microdiagnostic routine B8, test F is the SCOPING REFERENCES r :
first test in the linked series of microdiagnostics that forces Use the following mi : : :
. g microdiagnostic tests along with the .
Regd/\yrlte Check. Test D fO{ces Capable/ Enaple Qheck Sequence Descriptions and charts on the indicated pages - R/W 134 Write | Check | OR I
which in turn forces Read/Write Check. Tests in micro- to isolate the problem: | |
diagnostic routines A5 and AD force Read/Write Check using Transitions Check
; | Rd*Wr Check TP |
the other check conditionso. Routine A5, test3 (R/W 250) R/W 126 E I r tLhec |
Routine AD, test 1 (R/W 260) Control Check i
) Routine AD, test8 (R/W 266) R/W 144 |
Reset Read/Write Check Routine AD, test9 (R/W 270) Delta | W Check | |
i 1
Read/Write Check is reset when the check condition that ﬁgugg: gg’ :e:: IP? gg?g %8; R/W 154 B H ’
i ing the Read/Write Check is reset. The check utl ) 8 Pad Data Gate Error |
Is causing t Routine BB, test 1 (R/W 286) g PadDa ; |
conditions are reset by: 4 i '
Check Reset. Pad Gate Error
Read/Write Reset. R/W 194 i }
Pwr On CE Reset.
W1 R/W 204 BHead Short Latch | |
Circuit Description :
R/W 164 E}Wnte Overrun Ltch 2 I :
Read/Write Check is activated when one of eleven unsafe {
conditions is active. Each of these unsafe conditions R/W 176 }Capab'e/ Enable Check | I
is sensed separately by either a Sense Read/Write or a | |
Sense Status 0 drive tag. When Read/Write Check is EE: Hg E} Index Check |_ |
active and the eleven unsafe conditions are sensed and RPI 130 | |
found to be inactive, the Read/Write Check is false. | R/W 184 D Multichip Check : :
b e —— e I
EC0114 2358636 441300 | 441303 441310
3350 Sea.10f2 | Part No. 31Mar76 | 30Jul 76 | 27 Jun 80
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WRITE TRANSITION CHECK

R/W 100

All

WRITE TRANSITION CHECK

R/W 120

No No
drives in Single
string fail 1 Trouble No head failure
Check corrected 1
Write Transition Check. : . Use the following proce- 'Userne or more of the fol-
Yes Vet;llfv that the following dures to determine if more tﬁ?friﬁfé’&eff Zii‘ﬁ SZ‘“‘*
cable connector pins are #9 than one physical head is ¥ R ’
#1 not bent or pushed in and Yes failing: [There is no logic external ! IHD_A cable, or drive
that the connectors are 1. Examine all available |to the HDA that causes a I 72 HDA Cable Swap
seated properly: sense information. Lsingle head fa"”'?' I procedure on HDA
1. Inthe first failing See R/W 102 to ana- #25 713.
?fggle in the string, lyze thg Sen.se Bytef. 2. HDA Voltage Check
#10 Inter- 2. Run microdiagnostic procedure on R/W
Replace Cards 01E-A1B2 sframe routine B2 in default 376.
01E-A1U2 ) Connectors mode (see MICRO 3. HDA Cable Check
A2T2 See R/W 326 for 60). Routine B2 per- procedure on R/W
) A2Q2 locations. forms Read and Write 372. Suspect the
Single A2P2 Controller 2. In the last working operations on all following lines to be
drive failure A2S2 module in the string, heads and stops on the cause of the prob-
A2R2 A1B3 the first failure. Error lem:
#11 #16 Message Byte 4 may e Movable Heads
be displayed to deter- Data X/Data Y
Replace Cards Trouble Yes ;“‘"et ;"‘*E"egd g:g;be' « Fixed Heads
A1G2(A1P2) see the Error Data X/Data Y
ATH2(A1IN2) corrected ) Dictionary il:l the . cm: Se/lect 0-7
A1J2(A1M2) : Z"ng :‘:‘;"02;' After 4. Head Selection Scop-
A1B4(A1U4) #17 ,00? controlpc;ptizn ing procedure on R/W
Check may be used to con- 342.
. . tinue the routine start-
Trouble Yes Yes Trouble Lfr: ::ﬁ:: ::,Odll‘levf;':; os ing with the next
corrected / corrected ! supply ges head. Routine B2 Yes Trouble i
as shown in Figure 1. Exit then run il th L/ . © 1S
to the indicated page if en runs until the in the HDA
incorrect next failing head is
#5 #12 - encountered or until
Check Check #18 normal completion of Replace the HDA. See
. the test. Do not be HDA 710 for procedure.
Verify that the following 1. Seatnng of connectors Trouble Yes concerned with the
cable connector pins are in the A2 module: corrected a\ error stop at this time. .
not bent or pushed in and A2V2 The expected error Trouble is in the
that the connectors are A1U3 stop is Error Alert, but —— HDA cable
seated properly: 2. Su%plly voltahges in A2 Data Checks may | Trouble is in the dri\E}
01C(01D)A1A2 module as shown in —] occur because a Read Illogic. ]
01C(01D)A1A3 HDA Figure 1. Exit to the An open line in the R/w operation is per-
A1Y3(A1Y4) Cables indicated page if in- ?_3"3 path Céah" Ckausse Write formed before a Write B Repair or replace as
. ope . wrorr a
See R/W 370 f ° ata path Lsing [ R/W 122 '
ee or the procedure on R/W #23 W1
locations. 350. Determine if and \]
# :rsertehg,‘:sr;?,?g ttion ex- ‘ \ $This card used only on fixed head models at Maintenance procedure
Yes Yes ! - EC level 451140 or later. complete.
Trouble Trouble #20
corrected Y corrected
R/W 350 and Return
#7
START 500
Check Figure 1. Drive Voltage Chart
Supply voltages as shown Maintenance procedure Trouble Maintenance procedure - —
in Figure 1. Exit to the complete. corrected complete. Voltage* Test Point Tolerance %gx"?"':‘ Page Entry
indicated page if incorrect. Ppe
#15 #22 -4V A1C2 (A1T2) BO6(—) to A1K2D08(+) —3.85t0 —4.50V| 0.23Vp-p PWR 255, A
#8 #21 +6V A1F2 (A1Q2) B11(+) to A1F2 (A1Q2) DO8(—) | +5.76 to +6.24 V| 0.08 V p-p PWR 260, A
l A l | A l * Use a digital voltmeter to check voltages.
** Use a scope to measure the ripple. See PWR 290 for the procedure.
START 500 R/W 122 R/W 122 START 500
ECO114 | 2358636 441300 | 441303 | 441310
3350 Seq.20f2 | PartNo. 31Mar76 | 30 Jul 76 | 27 Jun 80
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WRITE TRANSITION CHECK

MICRO
R/W 120

A defective Read Detector
card A1J2(A1M2) in any
drive can cause all mo-
dules to fail:

1. Remove A1J2 and
A1M2 cards in all B2
Modules.

2. Remove the A1M2 card
from the A2 Module.

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

#1

Test fails

Yes

« € «

#2
#2_
1An A1J2(A1M2) card I
iremoved from one of the |

]

#3

Replace the A1J2 and
A1M2 cards one at a time
in their respective drives.
Test after each card is
replaced until the failing
card is located.

#4

il

Swap the A1J2 card in the
A2 Module with any of the
A1J2(A1M2) cards previ-
ously removed.

Rerun the failing test.

Yes

( ¢ € C(

« ¢ C(

R/W 120

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

r

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

Microdiagnostics fail

R/W 990

Test fails

#6

Replace

Card removed from A1J2
in the A2 Module.

#7

Re-install the other cards

previously removed.

#8

)

R/W 990

N

Trouble
corrected

1
Re-install the other cards
previously removed.

#11

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

Determine if and where
this condition exists, then
return.

\/

12
#12 2 /W 350 and Return

Yes Troublé

Yes

#9

Maintenance procedure
complete.

)

START 500

corrected

R/W 990

EC0122
Seq.10f2

2358637
Part No.

3350

441300
31 Mar 76

441303
30 Jul 76

© Copyright IBM Corporation 1976

~
_~Failing™~_"

microdiagnostic test
listed under Scoping
References on

R/W 126

Yes

C C (

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

Select the appropriate
Scoping Reference listed
under Diagnostic
References on R/W 126
and use the Analysis
Procedure on the
indicated page to

isolate the problem.

Trouble
corrected

Maintenance procedure
complete.

L)

START 500

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

R/W 990

"

C (

(

(

« ¢ € € C (

R/W 122

WRITE TRANSITION CHECK

WRITE TRANSITION CHECK R/W 122



WRITE TRANSITION CHECK

MICRO

Failure to force
Write Transition
Check.

#3

Replace Cards

"1A1G2(A1P2)
ATH2(A1TN2)
A1D4(A1S4) (See Note .)

#3

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

1. HDA Cable Swap
procedure on
HDA 713.

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

Head Sel 2
MARS Unsafe
3. Head Selection Scop-
ing procedure on R/W

Trouble is in the

HDA cable

required. |

. r
Repair or replace as |

—————— L——.— ——|

Trouble is in the drive
logic.

L - —

1

Maintenance procedure
complete

MICRO

Write Transition
Check failed to
reset.

#17

Replace Cards

WRITE TRANSITION CHECK

When replacing

A1TH2(A1TN2)
A1K2(A1L2)

#19

b e e — o

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

#20

R/W 124

Yes Trouble 342. Perform the‘

’ corrected dynamic check twice, / No Trouble
once with head 28 corrected
selected and once START 500 \

#4 with head 26 selected. Use the diagram and ¢
Check #7 description on R/W 126 to #19 es
. . determine how Write
Verify that the following e
cable connector pins are Tf'ransmon Checks are
not bent or pushed in and orced and reset.
that the connectors are i #12
t ly: o !
seated properly Trouble is in MICRO 10
g:g(81 D;/X:Ag HDA the HDA Microdiagnostic
1D)A1A
A1Y(3(A1Y4) Cables Loop routine AD, test 8
A1B2(A1U2) and bypass errors:
A1B3(A1U3) 1. Load routine AD
Replace the HDA. See
See R/W 370 for HDA 710 for the proce- 2. Enter 10, 08, 01, 00
locations. dure 3
A2V5 A2 Board .
I #9
#5 Use the Analysis Proce-
dure on R/W 266 and the
Maintenance procedure sequence charton R/W ~
complete. g 267 to isolate the problem.
Yes Trouble .
/ corrected #11
START 500
Maintenance procedure
complete. Trouble
# corrected
#15
START 500 R/W 990
. Maintenance procedure
. complete.
Note: When replacing ATC2(A1T2), A1C4(A1T4),
A1D2(A1S2), A1D4(A154), or Pwr Amp #16
P532(P534), the servo velocity gain must be
adjusted. See ACC 800, Entry B for procedure.
START 500
EC0122 2358637 441300 441303
3350 Seq.20f2 Pan No. 31Mar76 | 30 Jul 76
© Copyright IBM Corporation 1976 WRITE TRANSITION CHECK ~ R/W 124
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WRITE TRANSITION CHECK | WRITE TRANSITION CHECK ~ R/W 126

Error Description Diagnostic References

Write Transition Check indicates that Write Transitions

cir s . X READ/WRITE MICRODIAGNOSTICS
were not detected within 8 microseconds after Write

Gate Control is turned on. Each of the following The following microdiagnostic routines exercise the
conditions must exist for Write Transitions to occur: Read/Write circuits (see MICRO 10 for looping instruc-
Head is selected. tions):
#rite Select is active. Routine A5 (MICFL 130)
Write Current is active. Routine AD (MICFL 240)
Write Data is active. Routine AF  (MICFL 320)

. .- Routine B2  (MICFL 380)
Write Transition Checks can be caused by a control line Routine B8 (MICFL 630)

failure or an open data path. These failures can be in the Routine BB (MICFL 740)
controller logic, drive logic, or in the HDA.

SCOPING REFERENCES

Circuit Description Use the following microdiagnostic tests along with the

Sequence Descriptions and charts on the indicated pages

Write Transition errors are detected in the HDA and to isolate the problem:

transferred to the Write Transition Check latch in the

drive on the MARS Unsafe line. Write Transition Check Routine AS, test3 (R/W 250)
activates Read/Write Check which causes the controller Routine AD, test 1 (R/W 260)
to send Error Alert to the storage control. Write Routine AD, test 8 (R/W 266)
Transition Check is indicated to the storage control by Routine AD, test9 (R/W 270)
Inbus Bit 6 being active during a Sense Read/Write Routine B8, test D (R/W 276)
operation. See OPER 101. Routine B8, test F (R/W 280)

Routine BB, test1 (R/W 286)
——ATHZ(AIND)
Force Write Transition Check A1G2 (A1P2) KH220 {KN220)

I
I
I
|
I
|
|
I
|
I
|

Conn KG210 (KP210) | Write Transition
Microdiagnostic routine AD, test 8 forces Write i ( CVi | Check Latch
Transition Check by selecting an invalid head and then MARS Unsafe MARS Unsafe Al FL
activating Write Gate. The Head Address Register is k Dolay
set to '3C"' (this activates Chip Select 7 and Head Select < i

2) in an attempt to select physical head 30 (a h—‘m

non-existent head). The HDA logic activates Unsafe

l— 8 us

¢ Write Gate Control

wn
o — ———————— . — S S—— — S T—

|
I
Current which causes the Write Transition Check latch to ¢ Selected i Write Transition Check {—_B-> R/W 114
set. — i
« Pwr On CE Reset || OR NPL Inbus Bit 6
! 7.
: ies Rd*Wr Reset nbus Bit
Reset Write Transition Check __Aw2Aawm2) _ R r - - K
- KJ100 (KM100) | (rCheck Reset | o A (Write Transition Chec )J’
The Write Transition Check latch is reset by the : | :
following: Selected
I Sense Read*Write
Check Reset. : Head Select (lines) | : 5
Rd*Wr Reset. - '
Pwr On CE Reset. I Write Current HDA = |_________________________________
| Write Select Movable HDA |
l Write Select Fixed HDA |
l Movable Heads Data |
| Fixed Heads Data |
I ——
ECO0126 2358638 441300 441303
3350 Seq.10f 1 Part No. 31Mar76 | 30Jul 76

WRITE TRANSITIONCHECK ~ R/W 126
© Copyright IBM Corporation 1976
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WRITE CURRENT DURING READ CHECK (Write I Check)

Yes

R/W 100

Read Check.

( Write Current during )

#2

Replace Cards

A1G2(A1P2) . X N

routine B2 in default 2. HDA Voltage Check o Microdi tics fail
ATH2(AIN2) mode (see MICRO procedure on R/W | fcrodiagnostics fal
A1J2(A1M2) 60). Routine B2 per- 376. Loop each of the micro-

A1Ba{a1ua)}

#3

#4

Trouble
corrected

Check

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

Use the following proce-

dures to determine if

more than one physical

head is failing:

1. Examine all available
sense information.
See R/W 102 to ana-
lyze the Sense Bytes.

2. Run microdiagnostic

forms Read and Write
operations on all
heads and stops on
the first failure. Error
Message Byte 4 may
be displayed to deter-
mine the head number
(see the Error Code
Dictionary in the MI-
CRO section). After
an error stop, the
'00' control option
may be used to con-
tinue the routine start-
ing with the next
head. Routine B2

Yes

Use one or more of the

following procedures to

isolate the problem to

the HDA, HDA cable,

or drive logic.

1. HDA Cable Swap
procedure on HDA
713.

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

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

Trouble is

WRITE CURRENT DURING READ CHECK (Write I Check)

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

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

Yes

Microdiagnostics fail

-
_~ Failing™~_~

microdiagnostic test No
listed under Scoping
%eferences on /\
R/W 134

Yes

C  C (

R/W 130

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

Select the appropriate
Scoping Reference listed
under Diagnostic
References on R/W 134
and use the Analysis
Procedure on the

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

01C(01 D)A1A3} HDA then runs until the in the HDA R/W 990 indicated page to

A1B2(A1U2) | Cable next failing head is isolate the problem.

See R/W 370 for location. encountered or until
normal completion of

#5 the test. Do not be Replace the HDA. See
concerned with the HDA 710 for procedure.
error stop at this time. Trouble

Yes Trouble The expected error Trouble is in the corrected
/ corrected stop is Error Alert, but HDA cable

Data Checks may —_—— —_—
occur because a Read Trouble is in the drive | Yes

45 operation is per- Yes logic. _|

Check formed before a Write L e —— Maintenance procedure R/W 990

ec operation. I complete.

Supply voltages as shown 9

in Figure 1. Exit to the Repair or replace as

indicated page if incorrect. required.

Singl A
ingle
head failure \ START 500
Yes Trouble Maintenance procedure
/ corrected #10 _ Yesy A complete.
ﬁ'here is no logic external |
jto the HDA thatcausesa | .
Maintenance procedure #8 !single head failure. _ _ _ | Figure 1. Drive Voltage Chart
complete. #11 Voltage* Test Point Tolerance x::xg?:p'::" Page Entry
1 i ;
* *;’zz card used only on Z‘g‘; r”f’t‘;r START 500 4V | A1C2 (A1T2) BOB(—) to A1K2DO0B(+) —3.85t0—4.50V| 0.23Vpp | PWR 255, A
elsa ater. +6V A1F2 (A1Q2) B11(+) to A1F2 (A1Q2) D0O8(—) | +5.76 10 +6.24 V| 0.08V p-p | PWR 260, A

) ' ‘ | .

Use a digital voltmeter to check voltages.

START 500 ** Use a scope to measure the ripple. See PWR 290 for the procedure.
EC0130 2358639 441300 441303 441310
3350 Sea.10f2 | PartNo. 31Mar76 | 30 Jul 76 | 27 Jun 80

R/W 130

© Copyright IBM Corporation 1976 WRITE CURRENT DURING READ CHECK (Write I Check)



WRITE CURRENT DURING READ CHECK (Write I Check)

MICRO

Failure to force Write
Current during Read
Check.

#1

Replace Cards

#1Y

MICRO

Failure to reset Write
Current during Read
check.

Replace Cards

ATH2(A1N2)
A1G2(A1P2)
A1K2(A1L2)

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

#2

Trouble

INST 6.

e . o — —

ATH2(ATN2)
A1K2(A1L2)
A1G2(A1P2)
A1J2(A1M2)

#8

Yes

#12

Yes

Trouble

corrected

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

-

Maintenance procedure
complete.

#9

START 500

corrected

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

#14 |

and reset.
#4
-
MICRO 10
Microdiagnostic

Loop routine AD, test 8
and bypass errors:

1. Load routine AD:

2. Enter 10, 08, 01, 00

45 ]

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

Trouble

Yes

corrected

Maintenance procedure
complete.

#10
R/W 990 A
START 500
ECO130 | 2358639 441300 | 441303 | 441310
3350 Seq.20f2 | PartNo. 31Mar76 | 30Jul 76 | 27 Jun 80
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WRITE CURRENT DURING READ CHECK (Write I Check)

R/W 134

A1J2 (AIM2) _ __
k4100 (km100~ 1

WRITE CURRENT DURING READ CHECK (Write I Check)

___A1G2 (A1P2)
KG200 (KP200)

Error Description

Write Current during Read Check (Write I Check)

Diagnostic References

READ/WRITE MICRODIAGNOSTICS

i
| | |
indicates that logic internal to the HDA detected Write I . Fixed Head Select Gate A loR

Current during a Read operation. This condition is The following microdiagnostic routines exercise the I . Write Gate Sel or Pad l

indicated to the drive logic by the MARS Unsafe line. Read/ Write circuits (see MICRO 10 for looping instruc- | y | Spec |

MARS Unsafe, Set Read*Write and MST Outbus Bit 3 tions): | | |

(Read Gate), set the Write I Check latch. Write I Check Routine A5 (MICFL 130) | . Write Gate Control ry Sel | W !

activates R/W Check (see R/W 114). Write I Check is Routine AD (MICFL 240) | T 1 I

sent to tl()ie controller Qn Inbus Bit 7 during a Sense R/W Routine AF (MICFL 320) A Bzc?g:‘uz) | . Movable Head Select Gate __J

command. Routine B2 (MICFL 380) | T |
. Routine B8  (MICFL 630) — f Write Current HDA F—————

Force Write I Check Routine BB (MICFL 740) i } _\1 | ( ATH2 (AIN2) ——

C VAN SENE SRS WSS SGUNNS SRS WENES SRR 1

Microdiagnostic routine AD, test 8 forces Write Current SCOPING REFERENCES : Force MARS Unsafe MARS Unsafe I | <HA2 Q “é';'_lzo I

. . . : NN SN RS SRS GHMNAY SN AR SERE G SN GHENRE GRS SRANES SN SN SR SN S S—— J

g}mng I:i ald tC tl: Zﬂ‘d(wrrg;;n%he:l&:’a::g%rt#: Use the following microdiagnostic tests along with the | ¢ _Pad Gate N1 l I

1agnostic fatc pe g . . . Sequence Descriptions and charts on the indicated pages | | l Write | |
command with MST Outbus Bit 3 active. The diagnostic to isolate the problem: | | Set Read*Write ' Check

latch is set by the Diagnostic Set command and Outbus ) | ' f - i Latch I

Bit 6 (see OPER 101). Routine A5, test3 (R/W 250) | | (- MST Outbus Bit 3 , —H |

Routine AD, test 1 (R/W 260) 1 | o T T T T T T T = I

) Routine AD, test 8 (R/W 266) | | | sFadControl TP OR |

Reset Write I Check Routine AD, test9 (R/W 270) I I I ¢ Selected l
. . . Routine B8, testD (R/W 276)

The Write I Check latch is reset by the following: Routine BS, test F  (R/W 280) | } i S Write | Check - :
Check Reset. Routine BB, test1 (R/W 286) : I ¢ Pwr On CE Reset OR { > |
Rd*Wr Reset. . Rd*Wr Reset R/W 114
Pwr On CE Reset | I ¢ Check Reset A | NPL Inbus Bit 7 I

| |1 ’ R (Write | Check) I

__ I !

Select

e 7Write Current HDA l I l S:nese T:ea eWrite |

f : —]===—_—"-—————[ MARS Unsafe : |1 § I

" | || |

e i — e —— N e |

| Diagnostic Latch | -
| § Diag Set Al FL |
| 6 MST Outbus Bit 6 A I
| — S  MST Outbus Bit 3 |
| < Set Rd*Wr or Pad Ctrl |
| ¢ Selected m 7 I
| L R |
O —————— ———— e -
EC0134 2358640 441300 441303
3350 Seq.10f 1 Part No. 31 Mar76 | 30Jul 76

R/W 134

© Copyright IBM Corporation 1976 WRITE CURRENT DURING READ CHECK (Write I Check)
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CONTROL CHECK controLcurck . R/W 140

R/W 100

A|
G)ntrol Check. )

#1

Single No

drive failure

|

Replace Cards
#2 | - A2F2
Replace Card A2Q2 } Controller
ATH2(ATN2) A2L2 ]
#3 #7 Use the description and

diagram on R/W 144 to
determine what causes a
Control Check.

Trouble
corrected

No

#4

The test number can be

Maintenance procedur
complete.

[
€ Loop each of the micro-
diagnostic routines listed

under Read/Write Micro-

diagnostics on R/W 144
to re-create the failure.

Microdiagnostics fail

)

R/W 990

#8
A:
START 500
EC0140
3350 Seq.10f2

2358641
Part No.

441300 441303
31Mar76 | 30Jul 76

© Copyright IBM Corporation 1976

-
_~Failing~_~

microdiagnostic test
listed under Scoping
References on

R/W 144

No

determined from the
third hex digit of the
Error Code.

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

isolate the problem.

Trouble
corrected

Maintenance procedure
complete.

9,

START 500

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

R/W 990

CONTROL CHECK

R/W 140



CONTROL CHECK

R/W 990

3350

MICRO

"Failure to force
Control Check.

Replace Card

A1TH2 (ATN2)

Check.

Failure to reset
Control

Replace Card

ATH2 (A1N2)

-

Trouble
corrected

No

Yes

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

MICRO 10

Microdiagnostic

Loop routine AD, test 8
and bypass errors:

1. Load routine AD

2. Enter 10,08,01,00

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

Trouble
corrected

Yes

Maintenance procedure
complete.

START 500

© Copyright IBM Corporation 1976
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CONTROL CHECK coNTROL CHECK R/W 144
Error Description __ ﬁ: '1"220 ((ﬁmzzo)) __________
. . X | Control Check Latch [
Control Check is caused by MST Outbus Bit 1 (Write MST Outbus Bit 1 I NN |
Gate) and MST Outbus Bit 3 (Read Gate) both being 7MST Outbus Bit 3 i |
active when Set Read*Write is active. Control Check 7Set Read*Write 1 |
activates R/W Check (see R/W 110). Control Check is TRd=Wr Check TP H Control Check
sent to the controller on Inbus Bit 5 during a Sense § SSI o ct; g = I_‘|N I~ } s i D RW 114
“Wri ¢
Read*Write command. TPwr On CE Reset J = |NPL inbus Bit §
([ Rd*Wr Reset ! j (Control Check)
Force Control Check ;Check Reset ; R A i ’
Microdiagnostic routine AD, test 8 forces Control Check | |
by a diagnostic Set Read*Write command with MST | Selected |
Outbus bits 1 and 3 active. (] Sense Read*Write |
T
I I
Reset Control Check e —J
Control Check is reset by the following:
Check Reset
Rd*Wr Reset
Pwr On CE Reset

Diagnostic References

READ/WRITE MICRODIAGNOSTICS

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

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

SCOPING REFERENCES

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

Routine AS, test3 (R/W 250)
Routine AD, test1 (R/W 260)
Routine AD, test 8 (R/W 266)
Routine AD, test9 (R/W 270)
Routine B8, testD (R/W 276)
Routine B8, test F (R/W 280)
Routine BB, test1 (R/W 286)

EC0144 2358642 441300 441303
3350 Seq.1of1 | Part No. 31 Mar 76 | 30 Jul 76

conNTROL cHECK R/W 144
© Copyright IBM Corporation 1976
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DELTA I W CHECK

R/W 100

Gelta | W Check. ’

#1

Single No

C C «(

drive failure

#2

Replace Cards

ATH2(A1IN2)
A1J2(A1M2)
A1G2(A1P2)
A1B4(A1U4)}

1

Replace Cards

A2Q2 } Controller
A2N2

#7

Trouble No

« ¢ C C C C C (

corrected

Maintenance procedure
complete.

#8

START 500

$This card used only on fixed head models at
EC level 451140 or later.

EC0150 2358643 441300 441303

3350 Seq.10f2 | PartNo. 31Mar76 | 30Jul76 | 27 Jun 80

441310

© Copyright IBM Corporation 1976

1
Use the description and
diagram on R/W 154 to
determine what causes a
Delta | W Check.

Microdiagnostics fail

1

Loop each of the micro-
diagnostic routine listed
under Read/Write Micro-
diagnostics on R/W 154 to
re-create the failure.

-
_~"Failing~_~

€ (

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

microdiagnostic test No
listed under Scoping N
References o/
R/W 154

Yes

Microdiagnostics fail

Select the appropriate
Scoping Reference listed
under Diagnostic

References on R/W 154

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

and use the Analysis
Procedure on the

R/W 990 indicated page to
isolate the problem.

Trouble
corrected

Maintenance procedure
complete.
Ai

START 500

R/W 990

DELTA I W CHECK

DELTA I W CHECK

«

R/W 150

R/W 150



DELTA I W CHECK DELTAIWCHECK R/W 152

MICRO

MICRO ,ﬂ
A
Failure to reset Delta | W
Failure to force Delta | W Check.
Check.

#8
#
Replace Card
Replace Cards IATH2(A1N2)
ATH2(ATN2)
A1J2(A1M2)
A1G2(A1P2)
#2

Trouble Yes

corrected

Use the diagram and
description on R/W 154 to
determine what causes a
Delta | W Check and how
it is forced and reset.

#4
MICRO 10

Microdiagnostic

Loop routine AD, test 9
and bypass errors:

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

#5

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

Trouble Yes

corrected

R/W 990 #7
Maintenance procedure
complete.
"
START 500
EC0150 2358643 441300 441303 441310
3350 Seq.20f2 | PartNo. 31 Mar 76 |30 Jul 76 | 27 Jun 80
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DELTA I W CHECK

Error Description

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

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

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

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

Force Delta I W Check

Microdiagnostic routine AD, test 9 forces Delta I W
Check by selecting physical head 1 and issuing a
diagnostic set command with Outbus Bit 2 active. The
diagnostic set command with Qutbus Bit 2 active 1orces
Delta Write current.

Reset Delta I W Check
Delta I W Check is reset by the following:

« ¢ ¢ ¢

Diagnostic References

READ/WRITE MICRODIAGNOSTICS

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

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

SCOPING REFERENCES

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

Routine AS, test3 (R/W 250)
Routine AD, test 1 (R/W 260)
Routine AD, test 8 (R/W 266)
Routine AD, test9 (R/W 270)
Routine B8, testD (R/W 276)
Routine B8, test F (R/W 280)
Routine BB, test1 (R/W 286)

C ¢ ¢ ¢

«

C CC (CCCCCeCec

DELTA I W CHECK

Check Reset.
Rd*Wr Reset. ————————————— — — ——ATH2 (ATN2) ——————
Pwr On CE Reset. Head Select 1 HDA H KH170 (KN170)
¢ Fixed Head SelectI Gate OE Al FL :
Delta | W On |r LrNJ Deltall W Check TP s
~—A1J2 (ATM2) — | I
| KJ100 (KM100) -l . | Write Gate Control Spec |
| §
A Spec | Delay I
| Hi | . | VCO (Servo Pulses) (See |
— Y Note.)
SellwW | | 'Sx\f” . | I |
a A : | |
Diag Set Hi | W | | R S 1
§ T J | ¢ Power On CE Reset OR Dena|| W Check@ R/W 114
'_7 —————— I Rd*Wr Reset |
l i I NPL Inbus Bit 4
| Check Reset 1 | (DeltalWCheck)
Note: This delay consists of two flip-flop circuits I 7 R I ’
controlled by servo pulses. The output of the | I
delay is active approximately 2 servo pulses times I P Selected |
after Write Gate Control comes active. } : Sense Read *Write :
| |
b e e e e e e e ]
EC0154 2358644 441300
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WRITE OVERRUN CHECK

)

When replacing
A1D4(A1S4), the servo
velocity gain must be
adjusted. See ACC 800,
Entry B for procedure.

TA1J2(A1M2)

« ¢

R/W 100

Write Overrun
Check.

Single No

C C C (

drive failure

#2
Replace Cards

ATH2(ATN2)

A1J4(AT1M4)
A1D4(A1S4)

#3

« ¢ C C (

Use the description and
diagram on R/W 164 to
determine what causes a

Replace Cards
A2P2
A2Q2 Controller
A2F2
#7

Trouble No

Write Overrun Check.

corrected

Maintenance procedure
complete.

#8

START 500

EC0160
Seq.10f2

2358645
Part No.

441300
31 Mar 76

441303

3350 30 Jul 76
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I

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

~
_~Failing~_ "

microdiagnostic test
listed under Scoping
References on

R/W 164

Yes

Microdiagnostics fail

« C C C CC C C CC CCC

WRITE OVERRUN CHECK

R/W 160

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

Select the appropriate
Scoping Reference listed
under Diagnostic
References on R/W 164
and use the Analysis
Procedure on the
indicated page to

isolate the problem.

R/W 990

Trouble
corrected

Maintenance procedure
complete.

L)

START 500

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

R/W 990

R/W 160

WRITE OVERRUN CHECK



WRITE OVERRUN CHECK WRITE OVERRUN CHECK  R/W 162

MICRO MICRO

* Failure to force Write " Failure to reset Write
Overrun Check. Overrun Check. ,

#1,%1 o I

#2 :
Replace Card

ATH2(AIN2)
#12

_No

\ drive failure

Trouble
N corrected

Bep"?’?e Cards Replace Cards
A2Q2 « ~
AP ATH2(ATN2)

;A\;F:’% Controller A1DA4(A1S4) (See prce.) #13
A2L2 #4

#1 l

No

S Yes

Trouble T No
corrected

Use the diagram and
description on R/W 164 to
determine what causes a

Maintenance procedure Write Overrun Check and
complete. how it is forced and reset.
s - -
MICRO 10

v Microdiagnostic

/ Loop routine AD, test 8
and bypass errors:
START 500 1. Load routine AD

2. Enter 10,08,01,00
#8

Use the Analysis Prace-
dure on R/W 266 and the
sequence chart on R/W

267 to isolate the problem. .

#6

Trouble

~_Yes
corrected '

10 — .
Note: When replacing A1C2(A1T2), A1C4(A1T4), # ¢ Maintenance procedure
A1D2(A1S2), A1D4(A1S4), or Pwr Amp ,, complete. )
P532(P534), the servo velocity gain must be c——
adjusted. See ACC 800, Entry B for
procedure.

R/W 990

EC0160 | 2358645 441300 | 441303
3350 Seq.ZkaZ P»anbjp. Aar 76 | 30 Jul 76 , :
T T o , WRITE OVERRUN CHECK R/W 162
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WRITE OVERRUN CHECK

Error Description

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

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

Force Write Overrun Check

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

1. Setting Read/Write
2. Orienting on Index
3. Waiting until just before the next Index then
activating Write Gate Control (MST Outbus Bit 1)
and keeping it active through Index.
Reset Write Overrun Check

Write Overrun Check is reset by the following:

Diagnostic References

READ/WRITE MICRODIAGNOSTICS

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

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

SCOPING REFERENCES

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

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

Check Reset
Rd*Wr Reset
Pwr On CE Reset
EC0164 2358646 441300 441303
3350 Seq.10f1 | PartNo. 31Mar76 | 30 Jul 76
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~ATH2 (A1N2)
™ "kH140 (kN140)

Valid Index

WRITE OVERRUN CHECK

«ccccccccccccccccccccccCcccCcCcCccccCcccccecec

R/W 164

e

Ltch 1
Al FL

Set ReadxWrite
[

¥
. Write Gate Control

5
Check Reset

OR

C
)
. Rd«Wr Reset

~

Power On CE Reset

[an
)

Not Valid Index

Write Overrun Ltch 1 TP

N

[ ——— e e Rl R

L—————_—_———————_——_—_—————_———

Set ReadxWrite

Write Gate Control

Check Reset

Rd=Wr Reset

Pwr On CE Reset

Ltch 2
A| FL
N
|
Write Overrun Lth 2
¢(Write Overrun Check) @
S R/W 110
OR
NPL Inbus Bit 2
A (Write Overrun Check)
R ¢ _—‘ pj
. Selected

J
. Sense ReadxWrite

)

WRITE OVERRUN CHECK

I
|
|
I
|
|
I
|
L

R/W 164
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CAPABLE/ENABLE CHECK

Note: When replacing A1C2(A1T2), ATC4(A1T4),
A1D2(A1S82), A1D4(A154), or Pwr Amp
P532(P534), the servo velocity gain must be
adjusted. See ACC 800, Entry B for

procedure.

R/W 100

Capable/Enable
Check.

#4

No R/W or Read

Set the R/W or Read
switch to the R/W
position.

#1

Trouble

No

switch is in the
R/W position

#5 Yes

correcy

)

#2 Yes
Maintenance procedur
complete.

#3

A
START 500

441300
31 Mar 76

EC0170
Seq.10f2

2358647

3350 Part No.

441303
30 Jul 76

© Copyright IBM Corporation 1976

Ready
lamp is on

MICRO 78
Microdiagnostic

1. Load routine BA
2. Enter 00

#7

Error Analysis

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

#8

MICRO

Yes

MICRO 68 1

Microdiagnostic

1. Load routine B4

2. Enter 10,83,10,8F,0A
AF,83,00,00,00,
00,00,00,00,00,
00,00,

#9

Bit4
in Data display lamps
comes on

#10

Replace Cardé

ATH2(ATN2)
A1F2(A1Q2)
A1E2(A1R2)
A1D4(A1S4) (See Note.)
A1G2(A1P2)

#11

Trouble
corrected

#12

Maintenance procedure
complete.

R/W 172

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

#15

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

Microdiagnostics fail

R/W 990

Yes

-
_~Failing~_ "

microdiagnostic test o
listed under Scoping
References on

R/W 176

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

isolate the problem.

L

CAPABLE/ENABLE CHECK

‘ Write Inhibit.

)

#16

Microdiagnostics

Run device checkout

with routine A1.

microdiagnostics. Start

#17

Test fails

#18

No

Error Analysis

R/W 172

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

#19

MICRO

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

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

Trouble
corrected

Yes

C C C

R/W 170

Maintenance procedu
complete.

re) R/W 990

0

START 500

CAPABLE/ENABLE CHECK

R/W 170



CAPABLE/ENABLE CHECK

MICRO

Failure to force
Capable/Enable Check.

MICRO

Failure to reset
Capable/Enable Check.

MICRO

Drive is not
write enabled.

D

R/W 170

Drive is not
write enabled.

)

CAPABLE/ENABLE CHECK

#1 1 I #14 #22
, Replace Cards Turn the R/W or Read
Single ATH2(A1N2) switch on the Operator
drive A1K2(A1L2) (See Note 1.) Panel to the R/W position.
failure #12
#2 Replace Cards Trouble
Replace Cards A2L2 corrected
ATH2(A1N2) A2G2  Controller
A1K2(A1L2) (See Note 1.) A2F2
A1D4(A1S4) (See Note 2.) (See Note 1.)
A1G2(A1P2) "
A1E2(A1R2) *
# L Replace Cards
A1F2(A1Q2)
ATH2(A1N2)
#17
No Trouble
{ corrected Trouble
Use the diagram and corrected
description on R/W 176 to
determine what causes a #9 Yes
Capable/Enable Check and #18
how it is forced and reset. / Check
MICRO 72 For +24 V at
Microdiagnostic A1F2(A1Q2)U05
Loop routine B8, test F and #19
bypass errors:
1. Load routine B8 No
2. Enter 10,0F,01,00
#5 | KF110(KQ110)
Use the Analysis Proce- R/W or Read switch or MICRO 68
dure on R/W 280 and the switch wiring is defective. - - -
sequence chart on R/W Use the ALDs to dqtermine Microdiagnostic
281 to isolate the problem. why +24 V is missing at Use routine B4 to loop the
#6 A1F2(A1Q2)U05. See following operations:
KF110(kQ110). 1. Select the CE Drive
2. Issue Drive Sync Tag
R/W 280 and Return #13
Note 1: When replacing ATK2(A1L2) and/or A2G2, / i ggns|e S’éatus. 1
ino i . isplay Bus in
check the addressing jumpers. See INST 6. Load rontine B4
Note 2: When replacing AT1C2(A1T2), A1C4(A1T4), Enter ; 0,83,10,8F,0A AF,
3,00,00,00,00,00,
A1D2(A1S2), A1D4(A 784),.or Pv.vr Amp ' Trouble Yes 00,00.00°00
P532(P534), the servo velocity gain must be adjusted. corrected \ e
See ACC 800, Entry B for procedure. #21
Maintenance procedure
complete.
#10
R/W 990 START 500
EC0170 2358647 441300 441303
3350 Sea.20f2 | PartNo. 31Mar76 | 30 Jul 76
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CAPABLE/ENABLE CHECK

I

m the R/W on Read switch—)
l is in the R/W position, bit |
4 should be on in the CE
Data display lamps. If the | |
R/W or Read switch is in
the Read position, bit 4 |

L_should be off. _|
#23

Scope

Sweep

Trigger Ext
Slope (—)
A1K2(A1L2)P10
—Drive Sync Tag TP

Ch 1 ATH2(A1N2)DO7
+NPL InBus Bit 4
volts/div 0.2
probe X 10

Ch 2 ATH2(ATN2)DO7
—Read Only
volts/div 0.1
probe x10

10 ps/div

#24

,VVhen the R/W or Read —|
Iswitch is in the R/W I
position, +NPL Inbus Bit 4

lshould be active when
ISense Status 1 is active.
| —Read Only should not be |

lactive.

#25

1

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

#26

Trouble
corrected

#27 Yes

Maintenance procedure
complete.
#28
l A ]

START 500

QN7
O O

R/W 172

R/W 990

R/W 172

A
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CAPABLE/ENABLE CHECK cAPABLE/ENABLE chEcK  R/W 173
-_ Y 7 2 —— S —— U —
Write Enable { VA Ready —:
Write operations are enabled by turning the R/W or Read E |
switch to the R/W position. The storage control determines I |
if the drive is write enabled by issuing a Sense Status 1 Tag l Conn I
and looking for an active Inbus Bit 4. Read A1A5 (A1V5)
| P633-9 o P633-4 P6354 I
l+24v o > (P638-6) ‘Peis‘g’ +24 V Write Enable I
| € I
| R/W |
t > I
~

A1F2 (A102)

A1TH2 (A1TN2)
I~ KF240 (kQ240)

—_——————————y

| A >R/W 176 | |
I l NPL Inbus Bit 4 I
! CcV | Read Only . A | FL N 1. Write Enable A HDA Status Bit 4 A (Write Enabled) HE
] 1 LI
| | |
| 5 Not Selected S , Sel Sense Status 1 I Selected l
¢ ® A ¢ — |
| L |
| N I |
| R | |
I [ |
I I |
L-———-——_—-——- ————— OSBRSS RN AR SR A SCORES GTRSEE -—————-——h——————_—,——_—————_———‘
Chart
Line Line Name ALD Test Point
No.
1 +Select A(B) KK140 (KL140) A1K2 (A1L2) G12
2 +NPL Tag Gate KK100 (KL100) A1K2 (A1L2) P09
SR SN NN IR ]
3 —Drive Sync Tag TP KK170 (KL170) A1K2 (A1L2) P10
*
4 —Sense Status 1 KK170 (KL170) A1K2 (A1L2) UO5
R
5 +NPL Inbus Bit 4* KH200 (KN200) A1H2 (A1N2) D07 Q
6 —Read Only™ KH130 (KN130) A1H2 (A1N2) G10 0 Inactive

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

3350 EC0173 2358648 441300 441303
Seq. 1 of 2 | PartNo. 31 Mar 76 30 Jul 76
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CAPABLE/ENABLE CHECK

HDA 100

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

#1

Check

1. Ready lamp defective
2. Connector
A1A5(A1V5) seated

Yes

Trouble

corrected

#3
Replace Cards

A1F2(A1Q2)
A1E2(A1R2)

#4

Trouble Yes

corrected

#5
Scope

+Rd*Wr Capable
ATH2(A1N2)G13

should be active. Use the
diagram on R/W 176 to
isolate the problem.

Yes

Trouble

corrected

R/W 990
EC0173 2358648 441300 441303
3350 Seq.2of 2 Part No. 31Mar76 | 30Jul 76
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Cﬁaintenance proced

#8
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N
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START 500
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CAPABLE/ENABLE CHECK CAPABLE/ENABLE CHECK  R/W 176
Error Description Routine AD, test 9 (R/W 270)
Routine B8, test D (R/W 276) e e e e e e e 2t e e e e e JATH2AIND)
Capable/Enable Check indicates that one of the Routine B8, test F (R/W 280) KH200 (KN200)
following conditions occurred: ~ Routine BB, test 1 (R/W 286) ' Capable/Enable

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

Read Only A Check Latch
MST Outbus Bit 1 Set Read Only Check TP OR] FL

R/W 17§ (Write Gate)
[
7

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

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

Set Rd*Wr or Pad Ctrl

Set Rd*Wr Capable Check TP

Capable/Enable Check J

s |

Check Reset OR | R/W 114
a

Rd*Wr Reset NPL Inbus Bit 1

Pwr On CE Reset A | (Capable/Enable Check) P

Force Capable/Enable Check

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

—

~

T3

. Sense Read*Write
—

¢ Selected

¥

Reset Capable/Enable Check

Capable/Enable Check is reset by the following:\

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

T —————————————————
o)

KE150 (KR150)

. Not Drive Check
fReady
" Trk Following Timer

Rd*Wr Capable

Diagnostic References

READ/WRITE MICRODIAGNOSTICS

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

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

S— . —— —— t—— —
~\
— S — — R —

SCOPING PROCEDURES

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

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

ECO176 | 2358649 441300 | 441303
3350 Seq.10f1 | Part No. 31Mar76 | 30Jul 76
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MULTICHIP CHECK

( Muitichip Check. )
#1

Replace Cards

A1G2(A2P2)
ATH2(A1N2)

#2

Trouble Yes

l-Rllultichip Check is caused -'
| by excessive current on the |
| +6V To MARS Module line
in the HDA. Thiscanbe |
| caused by: |
| 1. Ashortin the HDA or
HDA +6 V ToMARS |
| Module line. |
2. +6 V to HDA missing.
Multiple Chip Select |

L ._Iines active. Jd

P

Use one or more of the
following procedures to

Yes Trouble is

in the HDA

Trouble is in

MULTICHIP CHECK

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

No

Loop each of the microdiag-
nostic routines listed under
Read/Write Microdiagnostics
on R/W 184 to re-create

the failure,

Microdiagnostics Yes

Microdiagnostics

(CCCCCCCCECECECEEC e

R/W 180

fail

R/W 990

the HDA cable

Replace the HDA. See
HDA 710 for procedure.

corrected isolate the problem to the
HDA, HDA cable, or drive
logic.
1. HDA Cable Swap
hack procedure on HDA 713.
— 2. Head Selection Scoping
1. Verify that the following procedure on R/W 342,
cable connector pins 3. HDA Cable Check pro-
are not pent or cedure on R/W 372,
pushed in and that the Suspect that the following
connectors are seated lines may be causing the
properly: problem:
01C(01D)A1A2 ® Shorted +6 V to
01C(01D)A1A3 HDA MARS module line.
A1Y3(A1Y4) Cables ® Shorted Chip Select
A1B2(A1U2) line.
See R/W 370 for ® Open +6 V line.
locations. 4. HDA Voltage Check
Repair or replace as §r706cedure on R/W
required. -
2. Supply voltages as
shown in Figure 1.
Exit to the indicated
page if incorrect.
#4
Trouble Yes \
corrected
#5
Maintenance procedure
complete.
#14
l A l
START 500
3350 EC0180 2358650 441300 | 441303 | 441308  |441310
Seq. 1 of 2 | Part No. 31 Mar76 |30Jul76 18 Aug 78 |27 Jun 80
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Repair or replace as

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

fail _4 The test number can be de-
P termined from the third hex
- digit of the Error Code.
P td
~Failing~
microdiagnostic test
listed under Scoping SN0
Reference V l
Rwigs Use the description and
diagram on R/W 184, and
Yes the MICF L pages for the
failing test to isolate the
problem

—
Fl'rouble is in the drive |

Trouble

required. L_I.ogic. J corrected No
N
(Maintenance proce- ) C\/Iaintenance procedu5 R/W 990
dure complete. complete.
A:
START500 Fijgure 1. Drive Voltage Chart START 500
Maximum*
* H P
Voltage Test Point Tolerance AC Ripple age Entry
-4V A1C2 (A1T2) B06(—) to A1K2DO08(+) —3.85t0 —4.50V | 0.23V p-p PWR 255, A
+ 6V A1F2 (A1Q2) B11(+) to A1F2 (A1Q2) D0O8(-) | +5.76t0+6.24V | 0.08 V p-p PWR 260, A
+12V A1C2 (A1T2) D0O5(+) to A1K2D08(—) +120to+14.4V [ 0.10V p-p PWR 240, A
-12V A1C2 (A1T2) D06(—) to A1K2DO08(+) —12.0to —-144V | 0.10V p-p PWR 240, A
—-24 V A1C2 (A1T2) DO3(—) to A1K2D08(+) —240to—-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.
murticecueck R/W 180



MULTICHIP CHECK

MICRO

Failure to force Multi-
chip Check.

# |

Replace Cards

ATH2(A1N2)

A1G2(A1P2)

Trouble Yes

MICRO
Failure to reset Multi-
chip Check.

Replace Cards
When replacing A1K2(A1L2), A1TH2(A1N2)
check the addressing jumpers. “1.A1G2(A1P2)
See INST 6. A1K2(A1L2)
#16

corrected

#3

Check

1. Verify that the follow-
ing cable connector
pins are not bent or
pushed in and that the
connectors are seated
properly:
01C(01D)A1A2 |HDA
01C(01D)A1A3 {Cables
A1B2(A1U2)
A1Y3(A1Y4)

See R/W 370 for
locations.

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

Trouble

Yes

N

corrected

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

1. HDA Cable Swap
procedure on HDA
713.

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

3. HDA Cable Check

Trouble
corrected

#8

Trouble is

No

Yes

in they

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

#11
MICRO 10

Microdiagnostic

Yes Auble

Loop routine Ab, test 3 and
bypass errors:

1. Load routine A5

2. Enter 10, 03, 01, 00

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

#13

%

corrected

procedure on R/W #14
372. Suspect Chip
Select 0 or 1 lines to
be the cause of the Maintenance procedure
R/W 990
problem. Gomplete. /
4. Head Selection
Scoping procedure #6
on R/W 342.
#7
START 500
ECO0180 2358650 441300 441303 441308 441310
3350 Seq.20f2 | PartNo. 31Mar76 | 30Jul76 | 18 Aug 78 | 27 Jun 80
© Copyright IBM Corporation 1976
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MuLTicHIP CHECK  R/W 182
Replace the HDA. See
HDA 710 for the proce-
dure, then return.
#9
N%uble
corrected
#10
Maintenance procedure
Q)mplete. )
#18
START 500
Figure 1. Drive Voltage Chart
* . Maximum**
Voltage Test Point Tolerance AC Ripple Page Entry
-4V A1C2 (A1T2) BO6(—) to A1K2D08(+) —-3.85t0 —4.50V| 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
* Use a digital voltmeter to check voltages.
** Use a scope to measure the ripple. See PWR 290 for the procedure.
murticaiecieck  R/W 182
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( cCcCcC CcCcCcCcCcccCccccccccccccccccccccCcccccececec
MULTICHIP SELECTED (Multihead Check) MULTICHIP SELECTED (Multihead Check) R/W 184

A1G2 (A1P2)

Error Description e e K G210 (KP210) mem e e e s o o e e e e e e e

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

The +6 V to MARS Module line is monitored for

excessive current. If excessive current is detected, the . Movable Head Select Gate
Multichip Selected line becomes active and the 7 H
Multichip Check latch is set. Multichip Check activates ¢ HAR 2 |
Read/Write Check (see R/W 114). Multichip Check is ;t"ﬁg 2 | ip Select 1-7
indicated to the controller on Inbus Bit O during a 0 |
Sense Read/Write Status command. , i +6 V to MARS Module
] A1H2 (A1N2
(+6 V Source Current __J -KH120((KN120))_.___._..._._.___
Force Multi-Chip Check y | Monitor r Multichip
| - | Check Latch |
Microdiagnostic routine AS, test 3 forces Multichip I Multichip Selected } al fFL |
Check by setting HAR to '08' and activating Chip I I I
Select 1 line. The routine then issues a Diagnostic Set i 1
command which turns on the Diagnostic latch, forcing e — e o o e e e e e e e ey |
Chip Select 0. ’ . Set Rd*Wr or Pad Ctri Multichip Check
f T Lchip Lhec i D R/W 114
Reset Multichip Check l S |
Check Reset | OR
Multichip Check is reset by the following: ,’Rd*Wr Reset[ A I NPL Inbus Bit O
Check Reset. :,Pwr On CE Reset l (HuTtichip Check s
Rd*Wr Reset. 1 R i
Pwr On CE Reset. I ¢ Selected
: ZSense Read *Write }
7
Diagnostic References | |
READ/WRITE MICRODIAGNOSTICS ) I l
The following microdiagnostic routines exercise the e _l

Read/Write circuits (see MICRO 10 for looping instruc-
tions):

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

SCOPING REFERENCES

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

Routine A5, test3 (R/W 250)
Routine AD, test1 (R/W 260)
Routine AD, test8 (R/W 266)
Routine AD, test9 (R/W 270)
Routine B8, testD (R/W 276)
Routine B8, testF (R/W 280)
Routine BB, test1 (R/W 286)

ECO184 | 2358651 441300 | 441303
3350 Seq.10f2 | Part No. 31 Mar76 | 30Jul 76
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PAD GATE CHECK PAD GATECHECK R/W 190

R/W-100 MICRO MICRO

| 8]

Failure to force Pad Gate Failure to reset Pad Gate
Pad Gate Check. Check. Check.
#1 #7 #14
Replace Cards Replace Cards » Replace Card
ATH2(ATN2) ATH2(ATN2) A1H2(A1N2)
A1J2(A1M2)

A1G2(A1P2) A1G2(A1P2) #1e

A1J2(ATM2)

A1J4(A1M4) #8

#2

Yes Trouble

corrected P
Trouble Yes
corrected N\
Use the diagram and
description on R/W 194 to
Use the description and determine what causes a
diagram on R/W 194 to Pad Gate Check and how it
determine what causes a is forced and reset.
o Pad Gate Check.
T #10
MICRO 10
Microdiagnostic
Loop routine AD, test 9
and bypass errors:
[ The test number can be 1. Load routine AD
Loop each of the micro- determined from the 2. Enter 10, 09, 01, 00
diagnostic routines listed third hex digit of the #11
under Read/Write Micro- Error Code.
i i -
?(;a?:—g:;;seigenf/avi\llu1rg.4 ~ Failing™~_~ . Use the Analysis Proce-
microdiagnostic test ~__No dure on R/W 270 and the
listed under Scoping sequence chart on R/W
%ﬁfﬂe“ces V ~ |271 to.isolate the problem.

R/W 194
Maintena<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>