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1.1 SCOPE OF BOOK

This matntenance guide provides the diagaostc and
troubleshooting  information needed 1o implement the
RABO disk drive corrective maintenance procedures.
Chapter 2 illustrates the location of the major Ficld Re-
placeable Units (FRUSs). Chapter 3 describes how to per-
form the field adjustments. Chapter 4 explains how 1o
use the drive-resident diagnostics. Chapter 3 contains the
fault isolation procedures that Field Scrvice engineers
use ta troubleshoot the disk drive. Appeadix A conlains
some hexadecimal conversion charts to convert to binary
or decial.

12 RELATED DOCUMENTATION

The following documentation may be ordered from Prin-
ting and Circulation Services, 444 Whimey 5t., Nortie
buro, Massachusetts G1532.

s« RAS0 Disk Drive User Guide (EK ORAR0-UG)

s RAX0 Disk Drive Service Manuiul (FK-ORAB0-
5V)

® RASO Disk Drive Hlustrated Parts Breakdown
{ER-ORARD-1P)

s N



2 INTRODUCTION

The following documeniation may be ordered from the
Software  Distribution Center, Order  Adminis-
traton/ Processing, 20 Forbes Rd., (NR4), Nurthboro,
Massachusetts 1532,

e RAS( Field Maintenance Print Set (MP-01286)

o UDASO Maintenance Documentation Kit (QP904-
GZ) - This kit consists of the maintenance guides
for the UDASO and disk drives ia a looseleal binder.

o Additional small looseleal maintesance guide bind-
er {AV-LIB0A-TK).



REMOVAL AND
REPLACEMENT

21 INTRODUCTION

This chapter shows the focation of the major RARO ficld
replaceable units, Hois a very abbreviated form of the re-
moval and replacement aformation that appears in the
RAJO Disk Drive Service Muanual, Refer (o the RA80
Disk Drive Service Manual for dum]ui removal and re-
phu CIENE IBrEcHons.

2.2 LOCATION  OF  MAJOR  REPLACEABLE
UNITS

The RABD disk drive s separated into three dlustrations

o show the locations of ts major hield replaceable units.

The first sdlustration, Figure 2-1, shows all the logic mod-

ules 1n the togic ehassis area. The second illustration,
Figure 2-7, shows the major asscrmblies Jocated in the
RARD lower base plate area. The thrd ihhustranon, Fig-
ure 2-3, shows the rear view of the RAR0 with the power
supply removed,
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3 ADJUSTMENTS

3.1 INTRODUCTION

This chapter describes the adjustment procedures for the
R A8O disk drive. The two adjustments that can be made
are the belt tension adjustment and a servo adjustment.

3.2 BELT TENSION ADJUSTMENT

The belt tension should be checked whenever the maotor,
drive belt or HDA is replaced. Since the belt may stretch
shightly with use, belt tension should also be examined
anytume a corrective action call is made. To check or ad-
just belt tension, use the following procedure (refer to
Figure 3-1 and 3-2) with the HDA in place.

b Spin down the HDA by depressing  the
RUN/STOP switch on the operatos control panel,

Pk

Raise the drive logic chassis and determing if the
brass-colored stider is flush with the outside edge of
the metal reference marker.

NOTE
If the brass-colored slider needs adjustment,
turn off the ac power at the power controfler.
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Loosen the locking nut and adjust the belt wnsion
serew unti the brass-colored slider is flush with the
relerence marker shown, Turn the serew clockwise
o move the slider forward.

Tighten the jocking nut afier the adpustment s
made.

Restore the ac power to the drive and spia-up the
HDA by depressing the RUN/STOP switch.

3.3 SERVO ADJUSTMENTS

The serva adjustments must be performed after replac-
ing 4 scrvo module or HDA. Refer 1o Figare 3-3 for the
locations of the maintenance controls. Use the following
procedures ta make these adjustments.

1.

Tl

Switch on the circuit breaker at the rear of the
H766 power supply.

Enter the diagnostic mode using the following pro-
cedure.

i, Turn the rotary switches w FFL

b. Push the ENTER switch, The LEDs will blink
FE.

¢. Push the ENTER swich again and the LEDs
will display a steady state I

d. Turn the rotary switches 1o 00

¢. Push the ENTER switch. The LEDs will display
a steady state 00
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12 ADJUSTMENTS

f. Push the ENTER switch again and the LEDs
will display the blinking EC prompt,
3. Call the static servo test using the following pro-
cedure.

a. ‘Turn the rotary switches o 27, )
b, Push the ENTER switch. The LEDs will mo-
mentarily display 27 and then AA when the test
completes successtully. I an ervor code occurs,
replace the servo module and repeat the adjusi-
ments from Step T the test ended with an AA,
then proceed to Step c.
¢. Push the ENTER switch again and the LEDs
will display the blinking EC prompt.

4. Spin-up the disk using the following procedure

a. Turn the rotary switches to HE.

b, Push the ENTER switch. The LEDs will mo-
mentarily display 1E and then a steady stute E7.

c. Push the RUN/STOP switch on the operator
control panel. The drive will spinup and the
LEDs will display an AA when the spin-up s
complete.

NOTE
The READY indicaior will not be lit when the
disks are spinniag in diagnestic mode.



ADJUSTMENTS 13

. Push the ENTER switch and the LEDs will dis-
play the blinking EC prompt.

5. Call the servo velocity adjustment utibity using the
following procedure

a. Turn the rotary switches to 26,

b. Push the ENTER switch. The LEDs will mo-
mentasily display 26, then E7, and then one or
two LEDs will remain lit. 1 the LEDs display an
error code of 3, 7D or 7E, proceed 1o Step o
Otherwise proceed to Step d

¢. Look up the LED error code i the following pro-
cedure and do what o says,

elrror code 7 - Positioner aceess time is 100 slow and
reguires that the R281 potentiometer be turned countee-
clackwise two revolutions. (Refer 1o Figure 3-4). Then
push the ENTER switch to return to the blinking EC
promipt and repeat Step 5

ebrror cade 7D - This error code indicates that there aee
too many seek errors. The servo module or the HDA may
be defective.

ebrror code 7E - Posttioner access Linue is o fast and
requires that the R281 potentiometer ve turned clock-
wise two revolutions. Then push the ENMNTER switch o
return to the blisking EC prompt and repeat Step 5.
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Read the LED display. 1f any LEDs other than
the center two LEDs are on or Nashing {refer wo
figure 3-5), adjust the R28! potentiometer on
the servo module (refer to Figure 3-4). The goal
is to adjust the potentiometes until only the cen-

wise to move the LED paltern towards the EN-
TER switch, and coumerclockwise Lo move the
LED pattern away from the ENTER switch.

NOTE

Rotate the serve velocity adjustiment potenti-
ometer (R281) slowly since there is a time de-
lay before the LED patterns react to the ad-
justment, ' '

@

e

Run the serva veloctty test jor 20 minutes until
the positioner motor temperatuie stabilizes
Read the LED display. Re-adjust the R281 po-
tentiometer until only the center two LEDs of
the display are on ar Mashing.

Turn the rotary switches 1o DD,

Push the ENTER switch. The LEDs will display
AA or blink BC depending on how long the EN
TER switch is pushed.

Push the ENTER switch again if the LEDs dis
play an AA. The LELs should then display the
blinking EC prampt.
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6. Call the entire unii test using the following pro-
cedure.

A

b.

.

d.

Turn the rotary switches to 25

Push the ENTER swiich. The LEDs will mo-
mentarily display 25 and then E7. Wait until ail
the tests are run and the LEDs display AA.
Push the ENTER switch and the LEDs will dis-
play the blinking EC prompt

. Return on-tine using the followiag procedure.

Turn the rotary switches to 11,

Push the ENTER switch. The LEDs will mo-
mentarily disptay 11 and then E7.

Furn the rotary switches 1o 00,

Push the ENTER switch, The LEDs will display
00 and the drive will be on-line. A test for deter-
mining o the drive is ondine is to push the
WRITE PROTect switch. It the WRITE PRO-
Teet indicator is Lit, then the drive is back in the
on-line mode,
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DRIVE-RESIDENT
DIAGNOSTICS

4.1 INTRODUCTION

This chapter describes how to use the RABO drive-resi-
dent diagnostic capabilities. The dove-resident diagnos-
tic gives two kinds of fault indications. It reports general
fault codes through the operator control panct on the
front of the drive. These generad Taule codes are illus-
trated in Figure 4-1. 1t also reports specific ervor codes
through the internal maintenance 1 EDs on the micro-
processor medule.

4.2 DIAGHOSTIC CONTROLS AND INDHCATORS
The RASO internal maintenance comtrols and LEDs are
located in the front left-hand corner of the micro-
processor module. Refer to Figure 2-1. These mainte-
nance controbs and LEDs are divided into three function-
al areas: rotary switches, an ENTER/RESET switch,
and an eight bit LED display.

4.2.1 Rotary Swiiches

There are two hexadecimal rotary switches (52 and 53}
next to each other. The switch on the night is the least
signmificant hexadecimal digi. The switeh on the left 15
the most significant hexadecimal digit. The rotary posi-
tion of each switch is shown by a hexadecimal digit on
the top surface of the switch. The testselect codes and
input parameters 1o run the utility routines and diagnos-
tics are entered through the rotary switches.

19



S S R PSSR 8 A0t S 0 5 5

20 DRIVE-RESIDENT DIAGNOSTICS
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Figure 41 General Fault Indicators

4.2.2 ENTER/RESET Swiich

The ENTER/RESET switch (S1) is a dual-throw, cen-
ter-off-pusition switch. When the toggle switch is pushed
to the right, it is in the RESET position, which is marked
by an R on the cireunt module. When the togple switch is
pushed 1o the left, it 15 in the ENTER position, which is
marked by un E on the circuit module.

iy
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4.2.2.1  The ENTER Position - The ENTER position is
periodically polled by the firmwaure 1o determine if a new
action s required: The ENTER switch provides the
Fietd Service engineer with g means of commmunicating
with the finnware. To inittate a diagnostic test, place a
test-select code i the rotary switches and push the EN-
TER/RESET switch to the ENTER position.

4.2.2.2  The RESET Position — The RESET position is
connected 1o interrupt line RST 5.5 on the anero-
processor chip. RST 5.5 is a maskable interrupt that is
disabled by the firmware during seck operations. Push-
mg the RESET switch while the drive is in Tunctional
maode torces the firmware o remnitialize the drive logic.
if the drive halts on a hardcore fault during power up,
pushing the RESET switch places the drive in functional
mode. While in diagnostic mode, pushing the RESET
switch terminates the test.

4.2.3  LED Display

The LED display consists of o row of eight LEDs. The
least sigoificant LED s o the right. The codes displayed
m the LEDs are vead as two hexadecimal digits (four
L.EDs to each digit). Several kinds of codes appear in the
LEDs. They display error codes, prompt codes, fest-com-
plete codes and testselect codes for entry verification.



22 DRIVE-RESIDENT DIAGNOSTICS

4.3 TEST-SELECT CODES ,

Fach utility routine and diagnostic test bus a unigue test-
select code. The test-select codes are listed in Table 4-1.
To call a routine or test, insert the test-sclect code into
the rotary switches and push the ENTER/RESET
switch to the ENTER position, The firmware reads the
contents of the rotary switches when it detects that the
switch is in the ENTER position. The LEDs momentar-
ily display the test-sclect code to verify that the firmware
has received it

Table 4-1  Tesi-Select Codes

Lesi-

Select

Codes Tests

01 Examine diagnostic extended status
arca utility

G2 Examine previous ersor utility

03 Fxamine drive state utility

04 FExamine operational counters utility

as Memory examine-up utility

(36 Memory examine-down utibty

07 Three module bus test

18 Microprocessor module bus test

09 Microprocessor and personality
module bus test
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Table 4-1  Test-Select Codes (Cont)

Test-

Select

Codes Tests

0A Microprocessor ané serve module bus
{est

oB Personality module microsequencer
test X

O Sector/byte counter test

oD Control pancl, serial £, and drive # test

o Head select muluplexer test

oF General purpose counter test

t Track counter test

2 Read /write fault toree test

13 Servo position loop test

14 Servo velocity loop test

[ Servo functional test

16 Random seck test

b7 Seek - seek test with mput parameters

18 Seek - seck test wich fixed parameters

9 Incremental seek test with tnput
parameters

1A Tncremental seek test with fixed
paramelers

1B Read-only test

HC Write /read test

(D Go un-line
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Test-Select Codes (Cont)

22

Test-

Select

Cades Tests

IE Spindle control utlity

IF Head-select and seck utility

2 Maintenance controls and indicators

1est

21 Read-only cylinder formatter utility
' Logic tests

23 Servo tesis

24 Read/write tests

25 Eniire unit test

26 Servo velocity adjustment utility

27 Stauc servo test

28 Personality board test

Cr Loup mode set utitity

£ (Go ofi-line)
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Byl

A test termination code of DD provides the user with a
way of halting diagnostic drive tests. Mast tests complete
so guickly that they cannot be termsinated in this way.
However, seck-seek and incremental seck tests are of saf-
ficient duration that they may be terminated pre-
maturely tn this manner. Also, tests with the loop made
set can be run for long periods of time. To stop all tests
safely, use the DY test termination code.

It the drive is in loop made, it will continue in this made
when the tests are halted with a DD code

4.4 PROMPT AND STEADY STATE CGDES

o The firmware uses several blinking prompt codes and
steady state codes to notify the user when it is waiting
for information, is active, or has completed a test. These

codes are listed in Table 4-2.
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Table 4-2  Prompt and Steady State

Coides

Code

Significance

Blinking EC
{men0e000))

Blinking 01
[DOGDODOR ),

032 (060000es),
03 (DoGoanes ),
ar 04 {00o00e0u0)

Blinking BE
{pespEnec)

Steady State AA

[X ISTTRT TT 163

This indicates that
firmware is waiting
for a test-select
code

This indicates the
number of current
inpul parameter
required by the
dragnostic utility
or test.

This indicates an
invahid testselect
code hus been
entered. It
requires entry of a
valid test-select
code.

This indicates test

completion. Operator
should return o the

EC prompt belore

running another test.
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Table 4-2  Prompt and Steady Staze
, Codes  (Cont)

Code Siguificance

Steady State B This indicates that

(swep00es) the firmware is
actively execuling a
test.

Steady State This indicates why a

brror Codes test or utility has
failed. Refer to
LED evror code list
in Chapter 5. Push

o the ENTER swich to

recaver from an error
code.

NOTE: e = LED ON o = LED GIF
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4.5 RAS0 UTILITY AND DIAGNOSTIC PROCE-
DURES

The procedures for running the drive utilities and diag-

nostics are deseribed in Table 43 a fault occurs dur-

ing these tests, fook up the error code in Table 5-2)

Table 4-3  RARO Ultility and
Diagnostic ‘
Procedures
Test-
Select
Caode Operating Procedures
01 Examine Diagnostic Extended Status Area

Utility

Purpose: To examine the 16 bytes of status
information of the diagnostic test just run.

a.  Set rotary switch to 01 and push
EMNTER switch, LEDs momentarity
display 01 {oovoooos). [.LEDs then
display the first status byte,

b, Push the ENTER switch 15 times wo
display cach remaining status byte in
the LEDs.
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Table 423 RABO Utility and
Phagnostic
Procedures (Cont)

Fest-
Select
Cade Operating Procedures

.

Byte I == test select code

»  Byte 2 through 7 = nput
fraranmctens

»  Byte ¥ = otest risult (AA or error
code)

.

Byte 9 through 16 = diagnostic
dependent test data

ceo Push ENTER switch. LEDs display
steady AA (sesos0wo),

St d: Push ENTER switch again. £ EDs
display blink EC (eswowena).

02 Examine Previous Errar Utility '

Purpose: To examine the 16 latest LED error
codes stored i the drive,
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Table 4-3  RABO Utility and
Dingnostic
Procedures (Cont)

Test-
Select
Cade Operating Procedures

a. Setrotary switch to 02 and push
ENTER switch, LEDs momentarily
display 02 {ovooooso). LEDs display the
most recent error code

b Push the ENTER switch unil all i6
erior codes are examined.

@ Push the ENTER switch again after
examniming all 16 error codes. LEDs
display steady AA (sosce0sn).

d. - Push the ENTER switch again. LEDs
display blinks EC (wesneson).

03 Examine Drive State Utiliry

Purpose: To exanmiine the twenty sofltware

state words maintained by the functional

firmware.
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RABO Utility and
Dhsgnostic
Procedures (Cont)

31

Operating Procedures

A
Tuble 4-3
T Fest-
k=g Sefect
Code
04

a. Set rotary switch 1o 03 and push

contents of first state word.

state words are examined.

&

sicady AA (wosusisn).

blinks FC (ewsenweno).

Examine Operational Counters Utility

and the read and no enable counter.

ENTER switch. LEDs momentarily
display 03 (ooovoce ). LEDs display

Push ENTER switzh. LEDs display

d. Push ENTER switch. LEDs display

Purpase: To examine the contents of the
seck /read error counter, the seek counter

b, Push ENTER switch 19 times antil all
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Taide 4-3

RARO Utiity and
LHagrostic
Procedures (Cont)

Tesi-
Select
Code

Operating Procedures

4. Sctrotary switch to 04 and push
ENTER switch. LEDs womentarily
display 04 {ooooosca). LEDs display the
{irst byte of the iollowing hst,

s Seek/recalibranon ervor counter
conlents

Byte |- overflow indicator
Byte 2 - low byte
Byte 3 - high byte

e Seek counter conlents
Byte 4 - overflow indicator
Byte 5 - low byte

Byte 6 ~ middle byte
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Table 4-3  RABO Utility and
Biagnostic
Procedures (Cont)

Test-

Select

Code

Operating Procedures

Byte 7~ high byte

»  Read and no enable counter
Coriends

Byte 8 — averflow indicator
Byte 9 - tow byte
Byte 10 - high byte

b, Push the ENTER swvitch 9 or more
times to examine the remaiming 9 bytes.

€. Push the ENTER switch again. LEDs
display steady AA (s0ena080}.

- 4. Push the ENTER switch again. LEDs.

display blinks B (#eeses00),
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Tabte 4-3

RAS0 Utility and
Diagnostic
Procedures (Cont)y

Test-

Select
Code Operating Procedures
NOTE

These counters are reset during drive power up
or whenever the RESET switch is pushed while
the drive is on-line in a functional mode. When
a counter overflows, its indicator byte will
contain an FE.

0s

Memory Examine-Up Utility

Purpose: To examine the contents of any
memory location by incrementing through
the address Jocations.

a. Set rotary switch o 05 and push
ENTER switch. LEDs momentarily
display 05 {voooosae). LEDs blink 01
(000000Ge ).
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Table 4-3  RARO Utitity and
Dhagnostic
Procedures (Cont)

Fest-
Seleet
Code Operating Procedures

b.  Set rotary switch to low byte of memory
address and push ENTER switch.
LEDs momentarily display contents of
rotary switch, LEDs blink 02
{ocoouosn).

¢ Sei rotary switch to high byte of
memaory address and push ENTER
switch., LEDs momentarily display
contents of rotary switch. LEDs display
the § bits of data stared at that address.

d. Push the ENTER switch each tume you
wish 1o increment the address,

¢.  Exit this utility by setting the rotary
' svatch to DD, Push the ENTER switch.
LEDys will display either a steady AA
{s0s0e0s0) o1 a blinking EC (eescesnn).
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Table 4-3

RABO Utility and
Dingnostic
Procedures (Cont)

Operating Procedures
f. Push the ENTER switch again if a
steady AA is displayed and return 1o the
EC prompt.
06 Memory Examise-Down Utility

07

Purpose: To examine the contents of any
nemory location by decrementing through
the address locations.

This utility operates similarly to the memory
exaimine-up utility described above. The only
difference is that the address pointer is
decremented cach time the ENTER switch
is pushed, instead of being incremented. Use
a test-select code of 06 1o call this utility.

Three Module Bus Fest
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Table 4-3  RAZ0 Utility and
Piagnastic
Procedures (Cont)

Test-
st Select
Code Operating Procedures

Purpose: This test checks the microprocessor
data bus, the servo bus and the personality
bus. All cables must be connected to serve
this test.

a.  Set rotary switch to 97 and push
ENTER switch. LEDs momentarily
display 07 (oovooees) LEDs display
steady AA (sos0w0e0).

b, Push ENTER switch. LEDs blink EC .

{es800900).
. 08 Microprocessor Module Bus Test

Purpose: This test checks the microprocessor
data bus with the servo and personality

b modules disconnected. This test assumes

that the three module bus test is run first and
indicates a microprocessor bus error. I the
error is no longer present, then the servo or
personality module is the cause of the error.
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Table 4-3  RASU Uulity and
Disgnaostic
Procedures (Cont)

Test-
Select
Code Operating Procedures
. Set rotary switch to 08 and push
ENTER switch. LEDs momentarily
display 08 {oooosooc). LEDs display
steady AA (e0w080%0).
b Push ENTER switch, LEDs blink EC
{seenne00),
09 Microprocessor and Pecsonality Module Bus
Test

Purpose: This test checks the data bus
between the personality and microprocessor
modules. The test s ran with the servo
module disconnected. The microprocessor
module bus test should be successtully
completed before running this test.
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Tuble 4-3  RASG Utitity and
Diagnostic
Procedures (Cont)

Operating Procedures

a.  Set rotary switch to 09 and push
ENTER switch. LEDs momentarily
display 09 (onooscoss. LEDs display
steady AA (soeceaec).

b. Push ENTER switch, LEDs blink EC

{ews0we00),

04 Microprocessor and Serve Module Bus Test

Fiapget

Purpose: This test checks the data bus
between the servo and the microprucessor
modules. This test is run with the personality
mothide disconnected. The nucroprocessor
module bus test should be successiully
completed before running this test




40  DRIVE-RESIDENT DIAGNOSTICS

Table 3-3

RARO Utility and
DHagnostic
Procedures (Cent)

Test-
Select
Code

Operating Procedures

o

a.  Set rotary switch to 0A and push
ENTER switch, LEDs momentarily
display 0A (pocoeoea). LEDs display
steady AA (#0%08080),

b, Push ENTER switch, LEDs blink £C

{wev08e00).
Personality Module Microsequencer Test

Purpose: This test checks out the ECHO b
path on the personality niodule and then
calls the mucroprocessor and personaliy bus

st

Ao Set rotary switch (o OB and push
ENTER switch. LEDs momentarily
display 0B (vooosaes). 1.EDs display
steady AA (v0s0s080),

b Push ENTER swich. LEDs blink 1O
{pa00@e00).
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Table 4-3  RABQO Utility and
Diagnostic
Procedures (Conty

Test-
Select
Code Operating Procedures

6C Sector/Byte Counter Test

Purpose: To test the secior/byte counter by
means of diagnostic controls,

@ Set rotary switch te 0C and push
ENTER switch. LEDs momentarily
display 0C (coooseso). LEDs display
steady AA (susceoso).

b, Push ENTER switch. LEDs blink EC

(soeiee00).
D Control Paacl, Seviai # and Drive # Test
Purpose: This test checks out the operator

contral panel indicators, the drive serial
sumber and the drive uait plug number.
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Fable 4-3

RAR0 Utitity and
Diaguestic
Procedures (Cont)

Test-
Select
Code

Operating Procedures

Eed

Set the rotary switch Lo 0L and push
ENTER switch. LEDs momentanly
dizplay 0D {ooooeseas) The LEDs
display the cantrol panel swich settings

Push front panel RUN switch. LEDs
display 01 {ooo0covs).

Push front panel WRITE PROTea
switch, LEDs display steady 02

{0O00O0R0 ).

Push lront panel Port A switch. LEDs
display steady 04 (avosoeao).

Push front panel Port B switch. LEDs
digplay steady 08 (ovoosaoo).

NOTE

‘The front panel indicators should Fight us cach
switch is pushed.

et
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Pable 4-3  RAS0 Utility and
Diasguostic
Procedures (Cont)

: o Pest-
Tee Select
Code Operating Procedures
[, Push the FAULT switch. The FAULT
mdicator should light
g Remove the it addrgss plug. READY
indicator should go vut.
h. Replace the unit addiess plug. READY
e indicator should be it

i Push ENTER switch LEDs display
LSB of drive serial numbers,

i, Push ENTER switch. LEDs display
second byte af drive serial number,

k. Push ENTER switch. LEDs display
third byte of drive sertal number.

I Push ENTER switch. LEDs display
drive unit plug number.

L'
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Tuble 4-3 RABY Utility und
Diiagaostic
Procedures (Cont)

Test-
Sefect
Caode Opirating Procedures
me Push ENTER switch. LEDs display
steady AA (soe0e060).
. Push ENTER switch, LEDs blink EC
(#@8)Hee00 )
HE Head-Sedect Multipiexer Test
Purpose: This test checks the head select
multiplexer on the micropracessor module
4. Set rotary switch to 0F and push
ENTER switch. LEDs momentarily
display OF (ooosesa). LEDs display
steady AA (sosas0s0).
b Push ENTER switch. EEDs blink BC
(eewies00},
or Gencral Purpose Counter Test
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Table 4-3  RABG Utility and
Diagnostic
Procedures (Cont)

Test-
g Select
Caode Operating Procedures
Purpose: This test checks the operation of
the two RAM chip general purpose counters.
y s, Setrotary switch to OF and push
ENTER switch., LEDs momentanly
display GF {ooooesss) LEDs display
steady AA (s080e030).
b Push ENTER switch. LEDs blink EC
{emoseena].
Hl Track Counter Vest
Purpose: This test checks the aperation of
the track difference counter.
4. Setrolary switch to 11 and push
ENTER switch, LEDs momentarily
display 11 (ovvecoos). LEDs display
steady AA (sosceceo)
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Table 4-3

RABO Utility and
Diagnostic
Procedures (Cont)

Test-
Select
Code

Operating Procedures

b, Push ENTER swiich. LEDs blink EC

(ewoeeo0}
Read/Write Fault Force Test

Purpose: This test checks the read/write
safetly sense circuits. The spindle must be
spinning for this st

a. Sctrotary switch to 12 and push
ENTER switch. LEDs momentarily
display 12 (voosooeo). LEDs display
steady AA (eceawoeo)

b, Push ENTER switch. LEDs blink EC

(wee0ee0).
Servo Position Loop Test

Purpose: This test checks the servo position
haop circurtry i a static mode,
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‘Fable 4-3  RARO Utility and
Diagnostic
Procedures (Cont)
Test-
- Select
Code Operating Procedures
a.  Set rotary switch 1o i3 and push
ENTER switch, LEDs momentanty
display 13 (c0os0ose). LEDs display
steady AA (wowueasn).
b, Push ENTER switck. LEDs blink b
(wewpmecn).
14 ‘Serve Velocity Loop Test
Purpose: This test checks the serve velocity
loop with a sawtooth wavetorm that forces
the acceleration threshulds.
A, Set rotary switeh to i4 and push
ENTER swilch. LEDs momentarily
display 14 (cooeosoc] LEDs display
steady AN (sosieues).

b, Push ENTER switch. LEDs blink EC

{(wenowes0).
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Table 4-3

RAS0 Utility and
Diagnostic
Procedures (Cont)

Fest-
Select
Cade Operating Procedures
15 Serva Functional Test
Purpose: This test checks the operation of
the servo system by pecforming seeks and
recalibrations.,
A, Setrotary switch 1o 15 and push
ENTER switch. LEDs momentarily
display 15 (coosoeae) [ EDs display
steady AA (s0v0e080).
b Push ENTER switch. LEDs blink EC
{sae0es00),
16 Random Seck Test

Purpose: This test does 32 cepetitions of o
random sequence of 32 seeks.
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Table 4-3  RABO Utility and
Biagnestic
Procedures (Cont)

Test-
Select
Code Operating Procedures
a. Set rotary switch to 16 and push
EWNTER switch, LEDs momentaniy
display 16 {ooveoess). LEDs display
steady B7 (eewoasea), LEDs display
steady AA (soeueoen).
b Push ENTER switch. LEDs bhink EC
[ THL TGS
i7 Seeh-Seek Test with tupat Pavameters

Purpose: This test does 32 repetitive secks
between evlinders that are entered at the
beginning of the test.

a Setrotary switch te 17 and push
ENTER switch, LEDs momentarily
display 17 {ocoeusss ). LEDs blink 01

(CUOOOUUR )
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Table 4-3

RABG Utility and
Biagnostic
Procedures (Cont)

Test-
Select
Code

Operating Procedures

b

d.

Set rotary switch 1o the low byte of the
starting cylinder and push ENTER
switch. LEDs blink 02 {voaoonea).

Sei rotary switch to the high byte of the
starting cylinder and push ENTER
switch, LEDs blink 03 (woooooes),

Set rotary swateh to the low byte of the
ending cylinder and push ENTER
switch, LEDs blink 04 (nooocsau).

Set rotary switch to the hagh byte of the
ending cyvlinder and push ENTER
switch. LEDs display steady E7
{ssacuess) L EDs display steady AA
(@ece080),

Push ENTER switch. LEDs blink EC
{sse0weq0).
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g

Table 4-3  RABO Utility and

’ Diagnostic
Procedures (Cont)
Yoo Test-
Select
Code Operating Procedures
18 Seek-Seek Test with Fixed Parameters
, Purpose: This test does 32 repetiitve sceks
between cyhinders 0 and 560
& Setrotary switch 1o 18 and push
ENTER switch. LEDs momentarily
display 18 {oooseoco). LEDs display
steady E7 (esoooese) 1 EDs display
steady AA (soeosaeg).
b, Push ENTER switch. LEDs blink £EC
(wnageuin).
19 tncremental Seck Test with laput Parameters
Purpose: This test does an ncremental seek
,,,,,,, between cylinders entered at the beginning
of the test.
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Table 4-3  RARO Utility and
Phagnostic
Procedures (Cont)

T est-
Select
Code Opervating Procedures

b,

d.

Set rotary switch to 19 and push
ENTER switch, LEDs momentarily
display 19 {oooesous),

Set rotary switch to the low byte of the
starbing cyvliner and push ENTER
switch, LEDs blink 2 {oonoooso),

Set rotary switch to the hugh byie of the
starting cylinder and push ENTEK
switch, LEDs blink 03 (ooaoioes ),

Set rotary switch to the low byte of the
ending cylinder and push ENTER
switch, LEDs blink 04 {ooouoson),

Set rotary switch to the high byte of the
ending cylinder and push ENTER
switch. LEDs display steady 17
(esocoees) LLDs display steady AA
(sneiwoa0]
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RABO Utifity and
Diagnostic
Procedures (Cont)

53

Purpose: This test reads with each

Fest-
Select
Code Operating Procedures
f. Push ENTER switch. EEDs biink BC
{ose(ne00).
1A [ncremental Seek with Fixed Parameters
Purpose: This test does an incrementing scek
between cylinder 0 and 560
a.  Setrotary switch 1o EA and push
ENTER switch. LEDs momentarily
display TA (oooesosn). LEDs displuy
steady E7 (sescoees). LEDSs display
steady AA (sosoepen).
E b, Push ENTER switch. LEDs blink EC
" (enn0ew(i)
13 Read-Only Test

read/write head using the prerecorded read-

andy cylinder.
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Table 4-3

RARO Utility uad
Phiagnostic
Procedures (Cout)

Test-
Select
Caide Operating Procedures
a. Set rotary switch to 1B aad push
ENTER switch. LEDs manentariy
display 1B {0ovesose). LEDs display
steady AA (soeceosn),
b Push ENTER switch. LEDs blink £C
{ses0eein]).
1 Write/Read Test

Purpose: This test does a write followed by a
read with each read /write bead on the two
write /read eylinders in the guard band

EN

Set rotary switch to 1C and push
ENTER switch, LEDs momentarily
display 1C {vooesean). LEDs display
steady AA (suwoene)

Push ENTER switch, LEDs blink £C

{ewenean0)
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Table 4-3  RAEO Utility and
Diagnostic
Procedures (Cont)

Test-
Select
Code Operating Procedures

1D Go On-Line

Purpose: To return the drive to functional on-
line mode,

a.  Sct rotary switch.to 1D and push
ENTER switch. LEDs mamentarily
display 1D (oo0eseie).

b, Set rotary switch 10 00 (oo00v000).
LEDs display steady 00 (voooonoo).
DRIVE IS BACK ON-LINE WHEN
READY LIGHT COMES ON.

e Spindte Control Utility
Purpose: This utility atlows the spindle to be

spun up or down from the drive diagnostic
maode.
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Table 4-3

RASG Litiliy amd
Diagnostic
Procedures (Cont)

Test-
Select
Code

OGperating Procedures

wo Setvotary switeh to TE and push
ENTER switch. LEDs mamentarily
display 1E {ocoeswen). LEDs display
steady E7 (wesnowes),

b, Push the Front pancl RUN switch, The
spincle wilt spin sp. LEDs display
steady AA (eae0e)es). '

To spin down from the diagnostic made, call
the spindie control wtility again wih the TE
test-select code and release the RUN switch,

¢ Push ENTER swuch. LEDs Blink EC

{eeeGueyn).
Head-Select and Seek Ulility
Purpose: This utility cnables the field

engineer to seck 1o a specilic head and
cylinder address,
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Table 4-3  RABO Utility and
Diagnostic
Procedures (Cont)

T Test-
s Select
Code Operating Procedures
a.  Set rotary switch to 1F and push
ENTER switch. LEDs momentarily
display 1F (cooeeses) | ELs blink 01
{(0C0000e)
b Set rotary switeh ta the head number
and push ENTER switch. LEDs blink
S 02 {o0oonneo ).

. Setrotary switch woihe cyvlinder low
byte and push ENTER switch, LEDs
blink® 03 (Looounes).

4. Set rotary switeh to the cylinder high
byte and push ENTER switch, LEDs
display 7 (essinese )

¢ Selrotary switch o DD and push
ENTER switch to terminate this test.
LEDs blink EC (eseoeenn)
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RABO Utility and
Diagnostic
Procedures (Cont)

Fest-
Select
€ ode Operating Procedures
20 Maintenance Controls and adicaiors Test

Purpose: This test cheeks the abitity of the
firmware 1o read the rotary switches and
control LEDs

A, Set rotary switch to 20 and push
ENTER switch. LEDs mamentandy

display 20 {(vosuacoo). LEDs blink FE

{ansonane]

B, Set rotary switch o FE and push
ENTER switch. LEDs display steady
Fi {(wseonson)

e Setrotary swireh to 00 and push
ENTER switch, LEDs display steady
00 {0ouB0000

d. Push ENTER switch, LEDs display
steady AA (s0e080%0)

s
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RABO Utility and
Diagnostic
Procedures (Conty

Test-
Select
Code Operating Procedures
e Push ENTER switch. LEDs blink FC
(sesceecn).
2 Read-anly Cylinder Formatter Utility

Purpose: This ulility enables the field service
engineer w reformat the prerecorded read-
enly cylinder in the guard band. As u safety
precaution, pin 13 of E11 on the
microprocessor or module nmst first be
grounded to the center pin of the E/R
switch. Figure 4-2 shows the lecation of E11.

4. Setrotary switeh to 21 and push
ENTER switch. LEDs momentarily
display 21 (poevooos). LEDs display
steady AA (woe0e0e0),

b, Push ENTER switch, LEDs blink EC

(see09e00)
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‘Table 4-3  RA80 Utility and
Disgaostic
Procedures (Cont)

Test-
Select
Code Operating Procedures

ENTER RESET
i

Figure 4-2 Ground Jumper for Formaiter

s

SO &
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RABO Utility and
Diagnostic
Procedures (Comt)

Test-

Select

Code Operatiag Procedures
22 Logic Test

Purpose: This test runs the logic tests called
by the following rest-select codes:

07 == Personality module microsequencer
test

0C = Sector/byte counter test

OF == Head-select multiplexer test

OF = General purpose counter tesi

A set rotary switch 1o 22 and push
ENTER switch. LEDs momentarily
display 22 (ooeoooso}. LEDs display

steady AA (sos0s0e0),

b, Push ENTER switch. LEDs blink EC

IELE T L RNYR
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Table 4-3  RABO Utility and
Diagnostic
Procedures (Uonty

Test- ,
Select e
Code Operating Procedures
23 Servo Test
Purpose: This test runs the servo diagnosues
calied by the following testselect codes 11
and 13-16
a. Setrotary switch to 23 and push
ENTER switch, LEDs momentarily
display 23 toosovowe ). LEDs display
steady E7 (sesoosss), LEDs display
steady AA (eosos0e0),
b, Push ENTER switch, LEDs blink £C
{@weaa00).
14 Read/Write Test
Purpose: This test ruas the read-only und the
wrile fhead s
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Table 4-3  RABO Utility and
Diagnostic
Procedures (Cont)

Testo

Select

Caide Operating Proceduares

4. Set rotary switch to 24 and push
ENTER switch: LEDs momentanly

display 24 (voeoowan). LEDs display

steady AA (sosowoen)

b Push ENTER switch. LEDs blink EC

(ewee200).
Eutire Unit Test

Purpose: This test runs the diagnostic

programs catled by the Tollowing test-select

codes; 07, 0C, 0F, OF, 11, 42, 13, 14, 15, 16

1B, 1C

4. Setrotary switch to 25 and push
ENTER switch. LEDs mamentarily
display 25, LEDs display steady I7

(esenoees) LEDs display steady AA

(e0ece0e0).

T
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Fable 4-3

RASY Utility and
Dhagnustic
Procedures (Coni)

Test-
Select
Code Operating Procedures
b, Push ENTER switch, LEDs blink EC
{swa(ws00).
26 Serve Velocity Adjustment Utility St

Purpose; This vttlity enables the field service
engineer to adjust the servo velosity
polenticmeter. Before this adjusumeny, the
random seek test should be run for 20
minutes 16 stabilize the temperature of the
serva system. Adjust the servo fara 1% or
better serva speed as shown in Figure 4-3.

4. Set rotary switch to 26 and push
EMTER switch. LEDs momentacily
display 26 (vosoowsaj. LEDs display
servo speed pattern. ADJUST SERVO
SPEED {sce adjustinents cnapler).
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Table 4-3  RAB0 Utility and
Diagnostic
Procedures (Conty

Test-
Select
Code Operating Procedures
LED DISPLAY
% OQOQQOQ‘
QOO0 e
ot o OO000080
W 00000680
“ 00008800
L= 0000C®000 |
BLINKING womm (% O 016 ] ‘ OQ 9] ﬁ%i;;g]ngié?w
00080000 | |
» 0080000
wow 4+ O@®00000
o e O@O00000
#  ®$®O000000
L @O0000000
MOST LEAGT
SIGNIFICANT  SIGNIFICANT
£2-i584

Figure 4-3  Servo Velocity LED Pattern

LUOT jeliet)s
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Tabie 4-3

RAKO Utility and
Giagnostic
Frocedures ({ont)

Test-
Select
Cuode Operating Procedures
b, Set rotary swiich to D and push
ENTER switch, If LEDs displuy AA
(ensoeowcy, push ENTER switch, L EDs
bhink BEC (#ss0se00),
27 Static Servo Yest
Purpose: This test runs the s1at1C servo Lests
called up by test-select codes H1, 13, and 14,
a. Setrotary switch to 27 and push
ENTER switch. LEDs momentarily
display 27 {ousooeew). LEDs displuy
steady AA (soe0w0#0).
b, Push ENTER switch. LEDs blink EC
(ame00000}
28 Personality Bourd Test
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RARO Utility and
Diagnostic
Procedures (Cont}

67

Test~
Select
Code

Operating Procedures

Purpose: This test checks the operation of

status registers and the communication path
on the personality module. This test cannot

be run while the disk is spinning, and the

loop back plugs must be inserted as shown in

Figure 4-4 before the test is run.

a.  Sctrotary switch to 28 and push
ENTER switch. LEDs momentarily

display 28 (oosoe000). LEDs display

steady AA (eusos0e0).

(sme0we0n).
Loop Mode Set Utility
Purpusc: This utility enables the Fietd

Service engineer to set up the diagnostic
lirmware to do one of the following.

b, Push ENTER switch. LEDs blink EC
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Table 4-3

RAKG Urility and
Diaguosic
Procedures (Cont)

Vet~
Select
Code

Operating Procedures

Figure 4-4

ok E-uBYE

Personalily Board Loop Back Plugs
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NOTE

Lo Loop-back plugs must be inserted in 201 and P22
before running the personality board test 28 The
loop-back plugs shauld be in the motor start capaci-
tor compartment located to the right of 1he logic
chassis,

Table 4-3  RA80 Utitity and
Diagaostic
Procedures (Cont)

Fest-
Sclect
Code Operating Procedures

s Loop forever on the test - OF
«  Loop forever but halt on errar - 4F
+  Halton error or at end of test - FF

Once a Joop mode is selecied, the firmware
will remain an this state until the utility is
recalled and an alternate mode is selected.

4. Setrotary switeh to CF and push
ENTER switch. LEDs momentarily
display CF {secowese). LEDs blink 01
(00V0DOO0e ).
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Table 4-3  RAB0 Utility and V
Diagnastiv
Procedures (Cont)
Fest-
Select i
Cale Operating Proceduies
b, Sel rotary switch o foap mode desired
and push ENTER switch. LEDs display
steady AA (s0ece0sn).
¢ Push ENTER switch. LEDs blink BEC.
FF Go Off-Line
Purpose: To plice drive into diagnostic
mode.
4. Set rotary switch o FF and push
ENTER switch, LEDs blnk FF
{sonvessn)
b.  Pash ENTER switch, LEDs blink
sicady FF (ewsnssus)

¢, Setrotary switch to 00 aed push
ENTER switch. LEDs display steady
CH) £00n0anon ).




DRIVE-RESIDENT DIAGNOSTICS 71

Table 4-3  RABO Utility aud
Diagnostic
Procedures (Cont)
g Test-
o Select
Code Operating Procedures
d. Push ENTER switch. LEDs blink EC
{ssopmwenn),
NOTE
The drive is now in diagnostic mode.
NOTE: & = LEDON ¢ = LED OFF

sl
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S FAULT ISOLATION

5.1 INTRODUCTION

This chapter describes the RARQ fault isolation pro-
cedure. It begins with a description of the subsystem er-
vor messages. Next, the LED error code troubleshooting
charts are presented. Additional troubleshooting tips are
given at the end of the chapter,

5.1 HDA FORMATTING PROCEDURE
Keplacement HDAs have RMB0 formatting and must be
reformatted for the RABO Disk Drive. To reformst the

© maintenance cylinders, run the RABO formatier utility

(test-sefect code 21). Refer to Table 4-3. To reformat
customer data areas, run the host-resident formatier pro-
gram.

5.3 SUBSYSTEM ERROR MESSAGE INFORMA-
TION

* . Subsystem error messages printed out in the ervor log or

the subsystem diagnostics, will contain specific drive er-
ror information. The RABO crror messages will show up
in bytes 9 1o 15 of the status error message. A sample

© printout of the status message is shown below.
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Error Message Sample Printuul:

L EPAHRE HRO ERR 00044 ON UNIT 98 TS 6dd S0# 630 PO w2
SK ENERCISER DM PC:SUH UDA AT 172050 DRIVE 433 w®i 023
ENTIRE ROT AREA SEARCHED, COVELD NOT FIND RBN 30 REVLACE
LN WITH HEADER COMPARE ERROR

SEARCHING FOR LBN: 908

UIARED SET ERR miols ON L NET UGB TST B0 SUB od PO BI04

5K FXERCISER DM POSIZE UDA AT 92186 DAY E 032 RUNTIME 800037
FTiMEOUT OF DRIVE DURING WiIT EATTEMOT

WRITE ATTEMPT RETRIES: @

LDBN NUMBEHR 5152

ACTVAL L/HDEN &

FHE L ORP G UYL 6

GRIGIN OF LAST SEEK wWAS CVL § LRGUP T

REAL TIME BRIVE 5TATE 8081

STATUS: U861 1108 DGR Palt  Be0d TS KR 1

Refer 1o Figure 5-1 to locate bytes 9 (o 15 of the status
message. Reler 1o Figurg 32 10 sce contents of each sta-

tus byte.
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KERK EXEX XAXK. BAKXE HXEX XEXE RALX

$Y1E 15
BYTE 14

BYTE 13
BYTE 12

BYTE 8 e oot s

BYTE 10

dYTE B [
BYTE B

BYTE ¥ -
[ 12 £ 3 : JSEr—

BYTES | o S
BYTE 4

BYTE 3
BYiE 2 -~

[ A

Figure 5-1  Status Message Interpretation
NOTE

i, The content of these status bytes is shown in Figure
5-2. '
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AEGH [ 2123

UNIT
Csusonitmase | woumd
4 k‘fﬁl{ : El B3| WU PREG ,KE .
BYTE & wfc\u oo 3¢} m 57 | MUGDE BYTE Sf@‘«fitli

BYIE ¢

2YIe 10

DER ADDRESE

BYTE 15 FRUONY PANEL FAULT COI

LAy

Figure 52 Response to Get Status Connmnand

& Bywe 8 of the status message contains the following
cXamples:
* Seek UMD = hex code 0A
» Recal UMD

hex code 8E

U comtaims bits 3 10 S and 7 of the drive regis-

e

o

i
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e Bit 3 (Overrun Error) - This bit is set when ¢i-
ther a read or 4 write extends past the sectar or
index pulse following that sector that the oper-
ation is taking place on.

e 3it 4 (Parity Error Found) ~ This bit is set when
a parity error is discovered on the realtime con
troller status line during a real-time command.

» Bit 5 (Control Pulse Errory - This bit is set dur-
ing a reak-time command if two or more pulses of
the same polarity are detected on the real-ume
-controiler status line of the SDL

s Bit 7 (Data Pulse Error) - This bit is set during a
real-time command if two or more pulses of the
same polarity are detected on the write com-
mand data line of the SDL '

Bytes 11 and 12 contain the head location informa-
tion of the previous group cylinder.

Byte 13 contains present head location information.
{A group is a logical point that is accessabie from

~ the present head location in less time than one disk

rotation.}

Byte 14 contains the hexadecimal LED error codes
displayed in the RABO disk drive: Refer 1o pura-
graph 5.4

Byte 15 contains the hexadecimal code for the front
panel fault indicators. (Refer to Figure 5-3) Their
hexadecimal codes are listed in Table 5-1.
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Figure 53 Fault Identification Codes

NOTE

g

i The indicator state will be the same as it wis belore
the fault switch was pushed.
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Table 5-1 Hex Representation of Front

Panel Fault Codes

19

Front Hex
Panel Faults Codes
Spin-up H
R/W diagnostic 12
Read write unsafe 13
Spindle motor interlock lo
Spindle motor speed 17
Drrive dhisabled by DD big ]
HDA or servo Bd overtemp 1A
Microcode iB
Servo diagnostic D
Initial recahibration tE
Microprocessor hardcore test F

24 LED ERROR CODES

CHARTS

TROUBLESHOGTING

Table 5-2 provides a list of the LED error cades for the
drive and the errors they represent. The numbers in the
right-hind columm corrcspond o reference numbers in
Table 5-3 and denote the most, to least, likely causes ol

the crror,
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Tahle 3-2 LED Error Codes and Possilile
Causegs)
Frror
Caode Possible Cause(s)*
V3] ) 1,25, 28 i
2 A,
03 s,
G4 5, .
05 ¥
) ¥
0y ¥
{19 ¥ o
A ¥
(1 T
0 ¥
G f
al t
RN 38, 1,32
12 38,20, 42
13 A8,21, 32
14t 38,21, 32

*See Table 53

FThis errar may not indicate a hordwuare problem. Retry
the test apain, IF Gilure persisas, further roublesheoting
may indicate a controtler or drive persenadity mudule
problem.

FPerfurm the serva adjustments before replacing the e
nodules.
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LED Error Codes and Possible
Cause(s) (Cont)

81

Code Possible Cause(s)*
15% S6, 38,21, 32,39, 23,1
161 38,210,132 23,1

17% 38, 21,32, 23,1

tA 21, 31, 46, 47

iF t

20 +

21 t

22 t

23 57,21, 15,39

24 38, 21, T’ 30, 23,
5% 38, 21,3223, 1

26 5,58

27 5,59, 60, 17, 20, 35, 21
28 6, 59,38, 32,21
H‘) t

)&a +

2B t

*See Table 5-3

+This error may not indicate a hardware problem. Retry

the test again, 1 failure persists, Yurther tronbleshuoting

may indicate a controller or drive persanality module

problem.
tPerform the servo adjustments before replacing the
maodules.
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Table 5-2 LED Error Codles and Possibide
Cause{sy (Count)

Eyror

Code Possibie Causeqs)®

20 ¥

D ¥

2 t

2F i

A0 20,2135, 2%

3 21,33 46, 47

iz 21,43 20, 32 35,34, 23
33 21.20,43, 35,33

34 2143, 3]

35 20, 35,34, 21, 23

16 20,35, 34, 21,23

17 20,35,34.21.43, 33, 46, 47,23
38 b O3S,34, 2023

19y 3120, 38,29, 23

ia 21,41, 35

4 i

41 t

*See Tuble 5-3

FThis crror may not indicate a hasdware problem. Retry
the test again. If fatlure persists, fundier teauldeshonting
may indicate a controller or arive personality module
problem.

FPerform the servo adjustments before replacing the
modules.
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Table 5-2 LED Error Codes and Possible
Cause(s) (Cont)

Exvor
Code Possible Cause(s)*
42 t
43 +
44 1
: 45 t
46 t
: 47 t
R 11 t
49 +
4A 1
51 21,37, 31
B 43,21, 30
54 21,43, 20, 32, 34
57 21
58 21
o0 21,20, 32, 34, 33,22
61 43,21, 30
62 C20, 24,32, 34, 33,22

*See Table 5-3

“.  ¥This error may not indicate a hardware problem. Retry
the test again, If fatlure persists, further troubleshoating
may indicate a controller or drive personality module
prablem.
FPerform the servo adjustinents before replacing the
modules.
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Table 5-2 LED Errer Codes and Possible
Cause{s) (Coniy

Fovor

Code Possible Cause(s)*

63 D0,3%,022,0834 21,32

64 3702151, 22

65 37,20, 3,43, 32

Hés 53,37, 22

67 i3

£ 20, 21,43, 32, 34, 33, 22

Hi 313,20, 34,42, 32

74 21,44 30

7% 2

72 77,43 21, 31

T3 17,44, 21, 3

74 T4 2000

T TR, 4%, 2103

16 7043, 21, 3

7% VA3 2L, 30

75 T4 21031

74 TT7.4%, 20, 31

*he Table 523

1 his error may not indicate a hardware problem. Retry

the test again, i fadure perssts. Turther troubleshooting

may indicate a controller or drive personality mosdule

pioblen

FPerform the serve adpustments before replacing ihe

modaies,
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Table 5-2 LED Error Codes and Possible
Cause(s) (Cont)

Error
Code Possible Cause(s)*
TA 77,43, 21, 31
n T8
¢ 62
Th 37,42, 31,22, 1
Tk 61
T 64

80 21

81 77,43, 21, 31
82 77,43, 21, 3]
83 77,43, 21, 31
¥4 77,43, 21, 31
8§ 21
86 21
87 21
8A 65
B 21
8F 21
94 T7.43, 21, 31

*See Table 5-3
TThis error may not indicate a hardware problem. Retry

the test again. If failure persists, further troubleshooting

wiay indicate a controller or drive personality module

problem.

TPerform the servo adjustments before replacing the

modules.
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Table 5-2 LED Error Codes and Possibie
Cause{s) {Conl}
Eiror
Cuoale Possible Cause(s)y*
91 77,43, 21, 1
92 77,43, 21, 31
% 77,43, 21 34
94 T1.43, 28, 34
95 T 45,21, 01
94 77,43, 21, 31
vy 21
Y9I 21
A 20,43, 200 31,33, 35,73
Al 21,45 3431
Ad 21043 4
AS 21,43, 31
Ady 21
AT 21
ASf 38,43, 20,21, 32
ABT 38, 20,32, 23,1
AF 2
B 21
*5ee Table 5-3
TThis error may not indicate a havdware problem. Reury
the test again. If failure persists, further roubleshooting
may indicate a Controlier or drive peisonality module
problem
FPerform the servo adjustments before replacing the

madules,
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Table 5-2 LED Error Codes and Possible

; Caunse(s) (Comt)
Error
Code Possible Cause(s)*
B1 43,21, 31
B2 38,21, 32
B3 21
B4 43,21, 31
B3 38, 24, 3
<2 38, 21, 31
3 38,21, 31
C4 34, 21, 31
C5 38, 21, 31

Ch 38, 21,31

: C? 38, 21, 31
B 38,21, 32
(M )] 38, 31
CEf 38,21,32, 23,1
CFi 38, 21,32, 23,1
DOt 34,21,32,23, 1
DIt 38, 21,32, 23,1
D2t 38,21, 32,23, 1
*Sece Table 5-3

r FThis errer may not indicate a hardware problem. Retry

the test again. If Tatlure persists, further troubleshoating
miay indicate a controfler or drive personality module
probien.

Perform the servo adjustments belore replacing the
modules.
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fable 5-2 LED Error Codes aud Possible
‘ Cause(s) (Cont)
borrar

Code Possible Cause(s)*
(DR} IR, 21,32, 23,1
43 38, 21,32, 23,1
st 38,021,322
Dot 38,21, 32,231
7% 38,21,32. 23,14
DyE 38, 21,32, 23,1
Ui 38, 21,32, 23,1
EOF 38,21, 31,221
bt oh, b7

EA 68

138 a9, 10

Lr 71

1 2

*See Table 543

FThis error may not indicate a hacdware problerm. Retry
the test again. I failure persists, further troubleshooting
may wndicate a controller or drive peraanahity module
problem.

FPerform the servo adjustmens belore replacing the
modules.

g
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NOTE ,
The part numbers listed for the FRUs in Table
5-3 are accurate up to the time of this manual
edition. When ordering FRUSs, always vefer to
the tatest RABU Series Hlustrated Parts Break-
down Manuul for the most up io date part num-
bers.

Table 5-3  FRU/Service Reference Fable

Ref.

No. Description

1 Power supply, 115 ¥, 60 Hz (H766-C)

2 Power supply, 220°¥, 50 Hz (H766-12)

3 Motor start cap., 115 V, 60 Hz (10-
16924-00)

4 Muotor start cap., 220V, 50 Hz (10-
F7217-00)

3 Fan, and bracket assembly (70-16745-00)

6 Froni bezet fan (12-10719-03)

7 Belt, 60 Hz (12-12635-03)

B Belt, 50 Hz (12-12635:04)

9 RUN/STOP switch cap (12-12714-00)

O WRITE PROTect switch cap (12-12714-
01) ' '

1 FAULT switch cap (12-12714-02)
i2 A port switch cap (12-12714-03)

*SV o RABO Service Guide
FUG = RABO User™s Guide
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Table 5-3  FRU/Service Refércmv Table {Cont.}

Ref. )

No. Description

i3 B port switch cap (12-12714-04}

14 Wedge lamp. 6.3 V {12-12716-00)

iP5 Beli tension micioswitch (12-14014 3 -04)

16 HDA speed sensor optical switch (12-
1681 7-00)

17 HDA thermal switch (12-16870-00)

I8 Gas spring assembly (12-17072-00)

1¢ Encaders switch cap (12-18199-0G0}

20 Read/weite module (5413 A96-00)

21 Microprovessor and ROM asscmbly {54-
15284013

22 Brush ground assermbly (70-1621 5-00)

23 Fiead disk assembly (70-15225-00)

24 Wing pivot assembly (70-16230-00)

25 Motar/brake assembly, 113 V60 Hz
(70-16723-00)

26 Motor fbrake assembly, 220 V. 50 Hz
(70-16723-01)

21 Motor actuator assembly (70-16724-003

2% Logic de power cable assembly (70-

16732-00)

*SV o RABO Service Guide
TUG = RABY User's Guide
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Table 5-3  FRU/Service Reference Table (Cont.)

Ref.

Mo,

Description

29
30
B3|

32
33

34

36
37
38
39

40

Logic ac power harness assembly (70-
16733-00)

Servo prcamp cable assembly (70-16735-
06}

Personality data cable, 40 cond. (70-
1673700}

Servo data cable, 40-cond. (70-16737-01)
Personality data cable, 20 cond. {70
16738-00)

Read/write data cable, 20 cond. {70-
16738-01) '
Read/write cable, 50 cond. (10-16739-
00)

Operator control padel cable assembly
{70-16740-00)

Shock mount assembly {70-16742-00)

- Bervo module /stiffener (70-16976-00)
Belt tension switch harness assembly (70-

16980-00)
Line cord assembly, 115 V. 60 Hz (70-
18345-00)

*SY = RABO Service Guide
UG = RABO User's Guide

TR
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Table 5-3

FRU/Service Reference Tabie (Conty

Ref.
Na.

Description

Line cord assembly, 220 V, 50 Hz (70
1834501}

Control panel assembly (70-158324-00)
Porsonality module/stiffener (70-18327.
00) :

Cabinet /O bulkbead assenbly {70
1834001

Seguence wemimator {70-09490-0G0)
Vanable lengths of externat 51170 cable
(BC26V-XX)

Fnternal ST /O cable (70-18487-68)
Muotor tension spring {74-224:4-00)
Front bezel foam air filter (7422816000
UDASH vacroprocessor board {M-7161)
LIDASO ST intertuce (M-7162)

Belt teasion adjustment (*SY Chap 3)
Servo adjustments (*SV Chep 3)

Drrive 170 cables not connecied properly
(YUG Chap 2y

Drive sequence cable not connecied
properly or defective (VUG Chap 2)

*HV o= RABU Service Guide
TG = RABO User's Gude
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Table 5-3  FRU/Service Reference Table (Cont.)

Ref.
Ne. Description
36 HIDA positioner lock in wrong position
{*SV Chap 2) ' '
57 Belt tension lever in wrong position (*SV
Chap 2) '
58 Spindle motor overheated (*SV Chap 5)
. 59 Ambient room temperature too high
{Decrease temp.)
60 Speed transduger cable not connected
{*SV Chap 2)
61 Read-only test fuled (*SV Chap 5)
62 Pasitioner motor going o slow (*SV
- Chap 4)
63 Positioner motor going too fast (*SV
Chap 4)
64 Spindle not spinning (*5V Chap 5)
65  Cables not connected properly (TUG
i Chap 2)
Hé © Drivesunsafe condition (*SV Chap 4)
67 Recalibration failure (*SY Chap 5)
£ 68 Test inhibited by drive error (*SV Chap

*SV o= RABO Service Guide
UG = RABO User's Guide
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Table 5-3  FRU /Service Reference Tuble {Cont.)

Ref.

No. Diescription

69 Starting and ending address same as tor
scek test fenter correct address)

70 Jumper for read-only eylinder formatier
utility missing {*SV Chap 4) '

71 Cylinder address greater than 560 has
been entered (enter correct addressy

12 Wrang procedure used or wrong value
entered (*SV Chap 4)

i3 Software problem (Check prog.)

14 Cable probiems (TUG Chap 2)

15 Operator error (*SY Chap 4)

7% Low ac power input {(FUG Chap 1}

77 ‘ Loop back plugs need to be in (*SV
Chap 4)

73 Spin motor down (*SV Chap 4) 201,

drive sequence cable (70-18328-00}

6 £t anternal drive sequence cable {70~
18457-06)

8 1. drive sequence cabile (70-18458-08)
Variable lengths of external drive
sequence cable (70-18458-XX)

SV = RABG Service Guoide
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5.5 POWER SUPPLY FAULT ISOLATION

Power supply failure symptoms are listed tn Table 5-4.
Power supply voltages can be meuasured on the Circuyt
modules at the connector pins indicated in Figure 5-4,
and the wlerances for these measurements are given in
Table 5-5.

Table 5-4  Power Supply Failure Indications

Sympiom Check Action

Fans Check that all four fans
are spinning.

+ 5 volt Check that the operator
indicators control pancl indicators
and the internal LED

| display flash on momen-
tarily when power is
applied to the drive.
The flash will indicate
that 45 volts is

present. :
WRITE PROTect | Check that +5 volts is
switch , present at the operator

control panel WRITE
PROTect switeh. The

| WRITE PROTect switch
should lighi when pushed
if -F 5 volts is present

and the drive is on-

line.
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Table 5-4  Power Supply Failuce Indications (Cont)

Sywmpiom Check

Action

+ 12 volt LEDs

FAULT indicator
oft. All other
aparalor control
panel indicators
Are on

Check that the two 12
volt LEDS on the servo
module next 1o the heat
sink are o, When hit,
they indicate that both
4 b2 and 12 valis are
present

Check if anly the FAULTY
indicator un the operatos

control panel is not it This

condition ocours only
when the DC LOW signal
is asserted.

Possibie causes could be
the power supply, micro-
processor maodule, or
serve module

i
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POWER !
SUPPLY PERSONALITY MODULE
. ‘Ji"zm;, PIM BV F206 | 4205
; ) - 1.2,3)
\‘\, 5 & |
s o -5 2V A
MICRO PROCESSOR
J702§ P02 306 6 | MGDULE
] ocrow | Pa0epI06
4, 5. 6 S8y 6.7 @
o 12N 13
13, 14 5.3V i5, 14
et | SERVO MODULE
703 | PT03 Y #403f 1403
23,4 - 6.7, 8
? 28 1
9 e
i d e B2 b s
- PAD4
- | 1603 | PBO3
Rt 1§2
HDA il2 ola

BL-0414

Figure 3-4 Voltage Test Points
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Table 5-5 DO Voltage Tolerances
Tesi Points
DO Voltages (Sce Figure 5-4y
+ 3, +0.2 volts Pins 1,2, or 3ol
J205 :
~5.2, 0.2 volts Pins 15 or 16 of 1306
+ 240+ 3, -1 volts Pin 13 0f 1403
240 1, Fvolis Py 11 of 443
DO Low in 1ol 1306

5.6 TROUBLESHOOTENG TIPS

The following text deseribes some general trouble-
shooting tips that may be useful when performing RABD
drive fanlt isolation, '

5.6.1 Check Firmware Revision and ROM Ser Numbers
The firmware revision and BOM set numbers are o the
fast Tew bytes of each ROM. The easiest way to examine
these numbers is by wusing the niemory examine-down
~utility, lestselect code “067. Enter the address of the
last byte of the ROM to be examined. Then push the
EMNTER switch 1o examine cach byte location starting
with the last byte in the ROM. Refer o Table 5-6 for the
last address of each ROM. Figure 5-5 shows whal is con-
tatned in the last eight bytes of cach ROM.

s
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Table 5-6  Last Byte Address of Each ROM

. ROM | Address of Last Byte

0 O07FF

i OFFF

2 1 7FF

3 1FFE

4 27FF

5 20FF

; - ROM | DM s RO .

o | 10w SEY SEY anos | S0 G chrok
BYTE BYTE :ﬁ? :‘,3}; (LHLISED]) CHECK EHECK Sk
MEKE KMKG X*Xﬁ ’xu& KXRE XEXE X;}AE KAEXE

Figure 5-5  Last Eight Bytes of 1 ROM

5.6.2 Testing the Write-Protect Function :
The write-protect function in the RA8G Disk Drive may
be tesied while the drive is in the functional mode mth
the ;uﬁawmg procedure.

&pm«mwn the disks by releasing the PUN/&»’I DP
switch.

2. Push in the WRITE PROTect switch.



100 FAULT iISOLATION

Lad

Spin-up the disk by pushing i the RUN/STOP
switch. It the write-protect function s workiug, the
FAULT indicator s Hit The internal LEDs on the
microprocessor modute will display an error code of
“OA".

Push the FAULT switch to enter the fault display
mode. The operator control panel will display a
R/W diagnostic fault code. Both the FAULT and
PFort A indicators should be on.

Push the FAULT switch again o clear this fauli
condition.

Release the WRITE PROTeot switch.

5.6.3 Sgindle Motor Thermal Timeouts
The RAB0 Engincering Specification calls for o three

minuie wait period between successive start-up cyeles of

the spindle motor. This wait period s required 1o prevent
the spindle motor from overheating and setting an intee-
aal thermal switch in the motor. A spindle motor ther-
mal tiimeoul may be caused by one of the Tollowing.

+ Frequent spindle motor start-up,

*

Loss of cooling due 1o a fan failure.

I the spindic motor thermal swilch was set, it would re-
sult in the following symptoms.

-

*

LED error codes of 01, 02, 03, 04, or 26

Spin-up fault on the operator contiol panel
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To recover from a spindle motor thermal timeout, check
the Tans fisst. If the fans are operating, let the mator cool
off for 10 10 13 minutes while power is applied to the
drive, '
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APPENDIX A
- BINARY TO HEXADECIMAL
" CONVERSION

The LED display on the microprocessor module consists
of eight LEDs in a row which are read as two hex-
adecimal digits. Use Table A-t to convert the binary

LED code into hexadecimal.
ot Table A-1  Binary To Hexadecimal Conversion
Hexa-
Binary decimal
(Riely 0
0001 1
aa1¢ 2
0011 3
0104 4
6101 5
0114 b
[ORE! 7
1000 8
10 9
1018 A
161t B
,,,,, 1160 C
HLOY ]
11 E
bilg F

103
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