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INTRODUCTION

1.1 SCOPE

This maintenance guide provides diagnostic and
troubleshooting information for the RASI Disk Drive and
outlines corrective maintenance procedurss. manial
is a condensed version ofthe RAZ] Diisk Dirive Service
Aarual,

A RFLATED DOCUMENTATION

hs: fo l]ﬁwmg doecumentation may be ordered from P“* 1
2 and Clreulation Services, 444 Whitnay Street, Ne
oro, MA. 01532,

e RASZ! Disk Drive User Guide (EXK-ORA8I-UGH

e RARI Disk Drive Service Manual (EK-0BAZI-5V)

e BAST Disk Drve IHustrated Parts i ]
{EK- ORABL-IP)

om the

The following documentation may be ::)r'ierad fre
(R4,

Softwars Distribution Center, 20 Forbes R
Northbore MA. 01532

&« RARKI Field Maintenance Print Sef (MP-(01359}
s [J[2AS0 Maintenance Documentation Eir®

« Iooseleal binder for maintenance guides
(AV-LOBOA- TK)

This kit containg the D480 Mzainre £
CUFTE! { v available disk drive mai *nﬁnm ce i’“}ﬁ‘*’ﬂ ina
looseteal hinder.}
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REMOVAL AND
REPLACEMENT

2 1 FRU LOCATIONS
ows the location of the RARL i
eplaceable unit iPR{ ) No removal/replac ent pro-
s are doecurmented in this chapter. Fﬁr 51 : di e
1ons o1 how m remaove fmdms ?"E‘&L
\, AT !

S‘*x» srale ¢ ‘
the logic mgduée:ﬁ in s‘fﬁrse upper «
shows the RARY assemblies in the
F!ww 2-3 shows the lower chassis
: e 2-4 shows the ba
e raw-vr supply removed.
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ADIJUSTMENTS

3.1 !Pﬂ RQ{}U{"H(}'\
This g woribes the belt tension adiustment on ths
R/ xS! ”hst is the only diu&:‘ went necessary and needs
tes be performed by field personnel

3.2 BELY TENSIONM ADJUSTMENT

i

e the RUN switch in the OUT po
s spindle drive motor.

NGTE
Hefore performing this adjastment, ensure that
the power is turned off ai the ac power
ontrofler,

2. Raise the drive logic chassis.

4, : L}z d should be even with the
z.gr&:x {Fig 23 I not, an adjustiment
i 3tyand a2
s-colored
iustment "’:Cii,alfﬁﬂ Turn the
move the slider forward.,
7.
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Fint

DRIVE-RESIDENT
DIAGNOSTICS

4.1 INTRODUCTION
This y*%pfu describes Bow to run the drive-resident

diagnostics using the field servics ﬁ,aagmfsk,m terminal
distribuied in the CD kit

4.2 DIAGNOSTIC TERMINAL CONNECTION AND
SET-UP

The following paragraphs tell how io connect th

service diagnostic terminal to an RABL Disk Drive.

C ot

NOTE
Anyv 300 baud, FIA compatible terminal with
an RS222 interface can be used to communicate
with the RABI.

Jomans

i:‘x ure that the RUN/STOP switch and both port
select switches are in the OUT position.

2. Apply power to the drive. At this time, the drive
runs 1he hardeore test sequence (Appendix B, All
front panel lights turn on, Successful completion
of the power up sequenge is indicated by the fromt
panel lights going off in about 3-4 seconds. Refer
10 Appendix F for front panet erroy code defini-
ticas if any lights fail to turn off,

s
3. The drive idle Ioop test sequence is run next. This
test = sutomatically 30 seconds {oliowing the
Lo end of the hardcore test sec 2. Ad

3 ;(mr%s 5‘5:;*‘ zh=
iest.
X s go ol
(S ‘"sf?‘»uff =¢ |

LB s

T 4 SuCCe!




Anects

iz‘s

naect the di

-Hesident Dia

CHLOT COomys ar?mf‘ﬁt
R&Sq gk Drive,

Figure 4.1

Hagnostic Terminal Connections
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Dirive-Resident Diagnostics 1%

7. Wait for the ter mmz’i
promnt RAED >

in one of the ien di ¢ commanas.

DI \i: JOSTIC COMMANDS

i N'\Lh f””‘x)l‘: AT e ymands : g

abbreviations are listed below. ﬁﬁf;c”xpt
inchud Chapeer 4 of th

e Man: di“

A B,.‘eiﬁi‘v Sfi".i" TN

Fun Diasnostics
BB A

Hon CGianraiil
DAL Run T

Y

Jdatios may be typed on the terminal
e A fac"la diagnostic (o ren. kff !}U\G
I’ xx must include a test rumber in the xx positior
+f the command. The vali st numbers that may be us
ed with this command are found in Appendix [ as well
as descriptions of the tests,

j]




i6 Irive-Resident Diagnostics

MNOTE
The ferminzl displays COMMAND NOT
PN for any copunand that is miskeved,

spetied wrong, ur not preceded by the word
BUM,

Appeadix B Hsis the subtests
test Sequences.,

e in the va

Ais‘ﬁ?f‘ i ;’f.

b l iy
HELFR

gar Ter
BET

Saow Dtasnostvic Loos Mode
40k DIAG LOGP

s

g

g

el
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Drive-Resident Diagnostics 17

Command Name/
ABRBEEYIA

Cinthe tus £ t A >
*em once and then s

wx UNIT
erintad hees:

WReHRL-FRU. tanmstruotions to fix tne seracifie faalil
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YSTEM ERROR ME:S

#

“tatas Lige Interpretati
the evror om :




16 14

HraTLE (i

o

1312 e

FREEN Ay T

R ETATUS

BYTE 11

1 ADD

EYTE 12

BYTE3

BYTE

-

Status Detail
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tollowing par:
s byie.

5.2.1.1 Byte ! (Hesponse (s’;s’ie Field} ~ This byte is the
s code tooa wo ler command,

ber) — The umt number con-
sists of two hﬂﬁad:cimal digits r&pfﬁ&mtmg the unit
number of & . g the staius
{0-254).

5.2.1.3 Byte 3

@ °'1b,1n Mask Bits - 'Tiqis pg;timl of bym 3 con-
rains & fon J»ui *e, i

i‘;iommgwbum:(}. O;ﬂs’o: htc 1 f:%et ata tf%sw

# High Unit Number Bits — This portion of Byte 3
contains the upper four bits of a 12-by
adecimal digits} unit number.

5204 Byte d

= OA Bit — A legical 1 in this bit position indicates
thar the Jrive is unavailable 1o the controller. A
Iogical 0 indicates that the drive is available to the
contralier,

# HR Bif - A logical 1 ir this hit position mémz
that drive red an internal readju

Sc‘;me rz* es do not use this bit,

- A logical 1 in this bit position indi
is & reguest for a digguostic o be 'l
ive microprocessor memory. A logical G




] I in this bit positic
arive s ied 03 LA
drive spindle is not up 1o spe

b1 -‘lt b
%’i\ia mf‘f}w

thal thers 1& ioa

%

indicates
soniroler

fat the

52015 Byiesd

® 1%44;‘«/1 if%m - Logical 1s
HOSITion :
subunit represented. {e

st 0 within the selecre

D Bit — A losl

Umx the

$ in ’am 73 1%:3%% four bit

% togical O indicat
cogtrotler srror

b3

it

S




Syt

®

-~ A josical 1 in this bit position in
ive error has gocurred and
¥ be on.

11 the dr ve and the controller.
TOr caaz!d bea LE;C?J“(S{UT‘ arror or an incorrectly for-

matied co

PE Bit — A logical 1 in this bit position indicates
tha mpmpa oromnand codes o meters wars
issued to the drive.

F B~ Adlogical 1in bir this postion inds :
¢ in the init »sls.f;a;mn routine of the drive.

WE Rsé ~ A logical 1in 11 is bit pesition indicates
k oerror has occwrrad.

UL FRIZCE

¢ the con-
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24 Faulr lsolation S

smmend in which attentlon

Are not

31f ation pr
mwm m}i: numuzaﬁm : suCCes
aliza- h
dz‘i‘ve’;
xecuted by *%m drive, ;
Command Opende
«mgs mede o

flags 8!
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stiate seek
szli'ﬁ.c

Run

Read memaory

® apgrzh erwr %gumh — This rvi‘t sets when 2
ing v?iff saion of

f ol er state

w cunaao‘im state Hng of the D3

¢ following four commands ") the

3. Write gate
oy ready
N '-*r:s pu

I 1 U,‘l?ﬁ‘f §

S8

Lzl



2.1.12 Byte 11 -
bits of the oylinder ..dfjre S

i.ocations

Fgr
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Fault Isclation

g a
‘:3%331,

%iten i*‘n f"A’{"“f\i‘é
¢ status iw f.\‘

5.2.2.4 Receiver ready {RCVR RIMYY — This ‘r’i; ir»
chivates that the drive is ready 1o receive and negs

the drive is processing a command.

2.3 TROUBLESHOOTING PROCEDURES AND
TiPs

The following text describes general troubleshooting tips

that are ugeful in performing RAS1 fault iselation.

¥




B U R

g

;sz Fie j
¢ also disp avid a8 &
T
out an FRU
shon aad be i»ﬁr%ﬁ i o { s oR
to display an error code. Sse App
?fi{"lf@ 5-3 is a flowchart for RAS! trounleshooting
dures,

S—
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RARL Troubleshooting (Sheet 1 of 7}
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T HGTES

1. The host errar fog s ustrd W S0 pro
blams to tha o nityofier and @
gy P nemitent athaess.

atrediar ar diive

auh Hgh miny

Grn ey e
pid T HAH

A Tre deve Faul light may have
3 by the sub g
of

whe gven though ¢
e BUN

irowhisshoating
it b et

SErine
this cnmmantt,

Figure 3-3

BAR] Troubles

Fagit

-y
e

7. e ioor didgeostos e

saconds evary 1
vidds? the por selest sndiohiss aw
OUT position. The drbve msy be g
spun up o down

B Mormal epersting 3l
drive:

post seiant seobes o by

e &5 spun

SRS

g

hooting (Sheet 7 of 7)
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36 Fault isclation i

12
it comer of the
r tha énw
tios of thase di
EDs as discreis error oo

s missing or in- :
s mMicToproCessor

130 may indicate
BX”oil 020

e one on the ¢
s prapably defecs

the slave i

q

Oine 1 HS ;nmm ionthe e f t m: of the servo module
ey £

B
ot
@
Y
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Eable 5.1 Power Sapply Checks

Cheek Action

indicators Lmh on ﬂmn’
power is appiied to the d
mdicates that 5 volts

drive cannot be powere

"’ei!,khﬁ:&k e f mm z::z%nm

+12 voit

a.hs cor té:
out, the sex
defective.




Tabie 5-1

seiation

Power Bupsly Cheeks (Jont

Agtien

ingicat

1y

ors o1

the 24 and +:0 voit
properly. If any are out,

swer supoly

: drive
noduled oc
W

s
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Fault Isclation

Fower sgg sly
5.

Oniai

£ Ieas "ltiﬁf"ﬁt Al
nectar ping as ind

=N

Tuble 5-2 DO Voltage Testpoints and Tolerances

Voltage Test Foints

Pins 1, 2, 3 of J205

Pins 15, 16 of 1306

Pin 13 of J403

Pin 11 of 1403
Clow Pin 1 of 13046
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Fault Isclation

KN
R

V.S 4 HDA Vermutiing Procedure
eplaceme ﬂt ;—l‘“}Av {s‘;a:x n «m*!& 74 x-i 4%“54"

} 4‘%@ ‘)n’

£.3.5 HBPA Identification

HDAs are identified by labels found on the front plastic
cover, RARIzto bet ;J for 16-bir applicarions have the
following label: RB1 16BIT (black letiering on a red
background).

5.3.6 HDA Fault Isclation
It it appears that the HDA i3 d&fectéve ch ccéﬁ t%s: v wl’d&ex
applied 1o the HDA hefore veplaci :
nectars are found on the rea{isw&m pgnimp mcﬁds—ie.

i, 601, pins 7, 8 contain —4v.
2, 6%, ping ¥, 10 contain 6w
3,0 1602, pin 2

It either of the first 2 waig
is N}buﬂ}} T;.» i
on the read/

associated vo
and not o de



Run the on-lins ho

s fthedia

o
wr

Fault Isclation

led previously.

fail using the new HDA, return
e dirive.

HIDA is probably not the

the orig

that the s
if all of the host-level diagnostics run without er-
SO, drive shiould be reformaited and refurn-
ed to the customer.

o

S

ot




k position.
e HDA

houst
The Fi

carion

A repair fag

femnoval Tc‘*in should b
1t and the HDA.

3}7% 2;‘ bs
sary nformati

absility Fugineeri“g CHOI-1/N27
gquipiment Corperation
rimmon Beulevard Scuth

1 Ser-
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5.3.9  Write-Prodect Punction Tess

I. Spin-down the disk by releasing the RUN/STOP
gwirch,
Push in the WRITE PROTect switch,
Spin-up the disk by pushing the RUM/STOP switch
IN, The FAULT indicator Hghts if the wriu
function is working properly.

b

Lid

2 e et
L-Drotect

4. Push the FAULT indicaior 1o enter the fault displ
sde. The operator contral panel dis 2
¢ fault code. Both
ors should be OM.

LA

ase the WHITE PROTect switch,

‘Sssmfiée Mﬂmv Thermal memuu

erheai eiﬁ

br”“ef in hE
g front panel

¢ Operator control panel spin-up fanlt code of 18
* Microprocessor LED error code of 02, 63, 04

zmi breaker

cover from a motor
the cooting fans ¢

1&.! N'S i3
fs"’)x'




e 5-3

diagram.

Figure 3-8

is provided az a cabli
and all cables between modules are represented bn this

B

tabs 1

O 2Xay i

HEAR #:5 CONPIGURAYION

BAE1 Bignat DHagram

U
Disive Unit Address Plug
12 reference. All signals




Fault Isclation

T B LT
1A LT
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T P
1
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Figure 5-% RASIL
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Fault Isolation 5
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Fault isclation

TROL GUT

SONROL BT
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St
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J20s
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5.4 RAY DRIVE CHECK-
Uset

cach RAR

bt

Lad

=

fault Isolation 57

by

O T PROCEDU ?l?%
Fe following procedure ! )
after installation or correstive ::4:

(A and B the OUT

E‘ia’"“ the RUN/STOF switch i the OUT positicn.

Cpen the logic access cover i & 5erve
mouﬂn (alsc the personality mmiule in earlisy ver-
sions of the drivel.

back of the drive

sinal drive dingnostics (hardeore test s
run auiomatically when the circuit breaker
ed on.

nee}
is turn-

the fost

; an eY indicatars turs on wh
is va:“ executed.
s The front 1 indicarors go off fn ar
W three to four seconds if the dnw passes the
rests,

s (ne or more of ‘hs* frent panel indicators
Can error i found ¢
5. Refer to Ap;:f: ndix E.

MOTE
d;!,!!x)‘-iic terminal must not be conneeted
to the hefore the drive is powersd up.
Some fermivals will canse the hardeore fests to
fail.




NOTE
dizgnostic termins! may be any 390 band,
EiA compatible terminal.

Ii pznt s \(,: on 2 terminal. RARI> is

( A ixl., C {
: rocommands,

3. TONT) ke

Ko, x-C

v on the terminal o

st sequence is run with the drive

URABT-LOMPLETED TESTNIAL SUBTEST; ux

SBFNOE

e The microproc
tle ona hexs

ssor LEDs increme

e T




red order of FRU replacement to correct the
yhler,

13, Push the RUN/STOP switch to spin-up the drive,
% The terminal displ

v the followi

LIS Eage:

FRONY . PaNEL HONPCRETION 1w E20

* Dhuring the spin-up, the drive logic executes a spin-
Ui Lest sequence.

¢ The microprocessor LEDs remain off while the
drive sning ugp.,

* When the drive is up to speed, the LEDs ¢
an E7 code.

& The terminal displays the following messaps
each subtest rup in sequence:

ARABL-DOMPLETED TEBT:DIAG SUBTEST:sx

® At the completion of the sequence (about 45
seconds), the terminal displays ihe diagnosi
prompt,

11, Type RUN DIAG to initiate the entire drive check-
outl test sequence with the ds

# The terminal d ¥s m
displayed when the dri

saent and then sei-

* The microprocessor LEDs ing

5 . e
tie on

hexadecimal E7 while the test is being
execste




on procedures if any er-

time,

H

RLC w\(, {3 terminaie the

i monitor

Ct butien fo placs the drive

tem diagnostics.
By g

12, Upon suecessful completion of all tests:

# Disconnect the diggnagréc terminal.
s Hold the fand personalii
when p c back into the proper position,

& Close and secure the logic access cover on the
drive,

s



HEXADECIMAL NUMBER
CONVERSIONS

% i
g

intenance terminal used (o execute

i displays error codes in hexaded
Table A-1 may be used (o converi the !
numbers to binary, decimal, ar octal.
é«.;,w"g
Table A-1 Hexadecimal Number Conversions
- HEXADECIMAL BINARY DECIMAL QCTAL
L @ 00000 G 0
1 (0001 i 1
2 (o010 2 2
1 0001t 3 3
4 Q0106 4 4
3 00101 5 b
& 001G s 6
7 00111 t 7
s 8 01000 8 10
‘ g 01001 P 11
A Q1010 1 1z
B i1l 13 13
,,,,,, C 01100 12 14
5] 01101 13 S
E 01110 14 16
¥ (L1300 & 17
10 10000 16 20

i1 1600 17 21
12 10010 18 22
13 SLUS 19 23
1 1oToe 20 24
15 10161 21 3
16 10118 22 26

61




62 Hexadecimal Numb

Teble A-1 Hexadeshmal

Mumber

s Conversions

Canversions{ont.}

HEXADECIMA  BINARY

BECIMAL

DLTAL

16811
11800
11001

[ UL

23
24
28

26




DIAGNOSTIC
SEQUENCE
LISTS

Test sequences make up many of the diagnostics i}
executed using the terminal. There ave also s
automacically run tests that are sequences. This appen-
dix Hste the various test sequences with th biest names
and hexadecimal codes. Refer to Table B-1,

MNOTE
The Iast four tests in the spin-up seguonce are
not executed if the drive i3 in an ou-line stafe
when the RUN/STOP buttes is pushed. The
iast four tesis comprise the read/write sequence
{test 13h,

Tabie B-1 Diagnestic Sequence Lists

Fest
Code Mame

Hardeore Seguence {run on power-up)

[t
(233 ?
a3 Board bus test
LART rest
Stave BAM teat
o Siave ROM check test

ol
R



b
=
o
£
&
>
a
b
S
I
&
o
=
g
124
h
L
Lol
po

¥

astic Reguoesce Lists (Contl}

03 Board bus test
i9 Slave RO}
1B PLO test

1A Slave con
HE Serviy 32
i ADC te

20 Track ¢

ae as tesy 17

dule




L

Diagnostic Sequence Lists

Fable B-1 Diagnostic Sequence Lists {Cont.}

Test
Code Name

19 Siave ROM check

18 Serve PLO check

1C Servp sanity thner test
1D ADC/DAC test

tE Positioner loop test
1¥ Velocity loop test

20 Track counter test

Entire Drive Checkout, Spun-Up (same as test 16)

0z Master LLED check

01 Master ROM check

o7 Head select MUX test

08 Sector byvte counier iest
0B Master RAM timer fest

(3 Board bus test

19 Stave ROM check test

1% PLO test

1< Servo sanity timer test

in ADC/DAC test

iE Positioner loop test

¥ Velocity loop rest

20 Track counter test

21 Servo slow seck test

22 Guard band detect test

23 Random seek test

26 Sesk-seek test, defavit mode
27 lucremental seek fest, default mode
OA Siream test

oF Read check test

1 Write check test

(FL Read/write force fault test

2A Servo recalibration

* Used only in drives with persopality module



6%

Blagnestic Hequence Ligts (£ont)

Hardeors Bequence (sames as test 12}

vard bus tesg

3%

ianes (same

2ead che

ck test
x @0g L
[e123 Read/write fanlt foree west

as fest 14}

Euntire Serve Sequence (same as test 15)

1%
1A
1Bk
1<
IEs

1

s
Slave commu
P ieat

gt




g\)k’% 4

Table Bl

Diagnostic Sequence Lists 67

Diagaoestic Seguence Lists (Coni.)

Test
Cade

Mamne

Velogity loop te
Track counter
Servo slow seck t
Guard band detect
Random seek test
Seck-seck test, def
Incremental seek fest, defanll more
Serve recalibration

Wit

+

# Used only in drives with personality module
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SUBSYSTEM RUN
DIAGNOSTICS

Table C-1 contains a list of the drive-resident tests that
can be initiated by the preseni subsystem diagpnostics
through the SDI controller.

Any of the tests in Table -1 may be run under control
of the host-resident diagnostics and may be called in us-
ing the drive-resident diagnostic for the subsystera. For
a UDAS0 subsystem, the host-resident diagnostic i3
CZUDCxx, part two. Use the following procedure to call
in one of the tests listed in Table C-1.

Answer Y to the question CHANGE SW (L)?

[

2, Answer Y to the question ERNTER MANUAL INTERVEN-
TION MODE FOR SPECIAL DIAGNOSIS (L)

3. The diagnostic allows the drive to begin the drive idle
oo test sequence. It then responds with the follow-
ing message:

T RUN A DIAGNUEETID:

TLIUNING:

o REGIGCN AND ODFFRET ARE HEW e

(A3 ? Type in the D followed by the specific test number foundd in
Tabie C-1)

{A} 7 (Type in another test number or an B to exit the questioningy

6%



it Zubsystem Run i

Table - Subsyvsiem Hup

Test o
ode Mamne

o1

VE spanugp test
!Ikm/e idle t~" :

n bus tesg

riest

7Y

]

Used ¢




Subsystem Run Diagnostics 7l

2 lnop e
: quence, the t
is once again asked and legitime

sequence. Al the
st

HOTE
3o not depress the FAULT bufion (¢ obiain g
wvwﬁw fault code during this time, The

iy
iy 1o clear the fauli it ﬂu FAULT buttan has
hum depressed is 1o N C the dagpostic.

an result i
2 out),

This is also accompanied by a front panet display o
SDY error, Both of these Taults smay be ignored under
circumstances only.




i

gt




DIAG 1T Tr:m:.Sw::c ssful completion of any tes
by the ter pi a\mg *hx dm{,riﬁ ic proung
Drescripti :
RA&F Service Mam;as,

¢ test selection entered under the RUN DHIAG/TEST =
is nat available or not defined on the drive, the temmm
regponds with the Toliowing message:

ERACL-TEST DIAG SUBTEST txn ERBOREEUNIT ux

! FARL L FRUT ENDT AUATLABLE
Table D-1 HARL IMagnostie Tesi List
Test
Number Mame
Entire c‘r‘ve lest sequenes
(1 Miast
- 2 LED te
4
#

PRI R S )

i

A1 timer fest

with perse

S



Table D-1 RAST Disgnestic Test List (Cout.)

Test
Number Name
Tesi C Personality module fogle test (when this module

is used}
Interface wrap test (when personality module is
not U,&‘-.‘d y]

Personality module wrap test {when this module
is used

Usart test {(when perscnality moduls is not used}
RAW 7 il
Read only tes
Write and read rest

Read only cylinder formatter
Muster hardoors seguance tes
Master read/ wr;i:f? wouence 1e

defay ;ia mode

ental zeﬁ-k,

sed only in drives with person

maodile

S 6




Table D-1

Run Diag. Test List 7

L4

PART  Diagnostic Test List

Test
AMumber

Name

fest 28
Test 29
Tesr 24

Fervo outer guard band seek

* {ised only in drives with persenality module
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SYSTEM FAULT CODES

Table E-1 lists the RA&L drive errer codes and fault

condizions.

Tuble ¥-1

Tirive Error Disglay Codes

LED
Exror
Code

Condition

i

04

05

Spindle motoy speed fransducer tineout

Spindle speed of 1000 r/min not reached in &
seconds d ¥ Spin-up

Spindle not acoelevating during spin-up

Spindle spesd of 3420 r/min not reached in 40
seconds during spin-up

mee of start
legithnate status)

guencing grant or P
(B1Py. (This could be

Microcede fault
Level 2 message frame seguencing error

L=

* Uhsed only i
¥ Used only &

ok



Takle £-1

Drive Error Display Codes {(Copil)

LED
Ereor
Lode

.

Condition

aA

P

3

Invalid operaticn code parity for a

Message

‘T position
the drive

2

i error code sent by slave

£ on

D transfer command w
pending

815 tran

Fine tr:

at ¢ forr

Tox much

i

i



i

Tabje E-1

System Fault Codes 79

Drive Error Display Codes (Cent)

LED
Error
Cade

Condition

=

17

Guard band detected while performing a seek
command

Seek logie difference counter decremented past
zero before expented cylinder reached

Seek command contains an invalid cylinder address
Velooity calibration detects 1o many bad sceks

Unsuccessful recalibrate command detecied dus-
ing & velocity calibration

arive seeks more than 10% too fast
Prive seeks more than 15% o siow

Sector pulse detected during execution of sector
sad 0F write

Farity arror detected on contraller real-time state

e

21 0%

T %

Leste

oller write o
error)

“ atity module,
£

nality madule,



30 >

System Fault Codes

Tabie E-1 Drive Error Display Codes (Cont,)

LED
Yrrer
Code Condition

Serva error (SYOCHK) detested, off irack dur-
ing detent mode

26 Spindie speed detected as being less thas 3420
A { 23]

27 HOA THIre 100

7

B fnvalid region specified in gnostic command

dle

2C Sesk or recal cominand attempted while s
syAnnIng

205

26

e aitemp.

¥ RUNSSTOR switch in
ting run oo

¥ Used only in drives with nersonalis

maodule,
¥ Used only o drives wit i ] i

e

i




i

Table E-1

Systern Fault Codes 81

Irive Errer Display Codes {Cont.)

LED

Error

Code Condition

30 Write current turned on without write gaie being
asserted

3l Read command attempted with write gate asserted

32 Read or write command attempted while drive
faulted

33 Burst ervor detected while writing

34% Fead data separator/encoder erroy

15 Write unsafe error detected while attermpting a
write command

36 Short civeuit detected in head winding

A7 Mo write current detected with write pate asserted

as Read command attempeed. with multiple heads
selected

34 Write command attempted while positioner is ofT
track (not detentsd)

A Write command altempied while drive is
write-protected

3B Servo/HDA intertock broken

3C Servo riock broken




2%

tay Cades

CUondition

R/W interlock breken

SE Control panel interiow

safety interrupt ocourrs with no cause

47 Disconnest cominand

v in drives with personali
e diives v
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it System Fault Codes

Table E-1  Drive Error Dispiay Codes (Cont)

LED
Error
Code Condition

4A Drive disabled by 3D bit

48 index pulse crror

; 40 Had embedded serve data duning write command
4 # Can write or format when drive write-protectad
G w* S0 transfer error
30 Slave diagnostic timeout (error could be result of

iner lock lever in lock po

pele 31

}

ftigat,

g

i1 Seator ¢ fails to count properiy

szx Group zero cannot be sel

53 Group one cannot e selested

BAW nead selec
head selecy multiplexer test

37 Master timer faulty

&0 R/W head select error detected while executing
read/write test

&1 SW o set-up error {diagnostic write data
"""iﬁl‘uf!ﬂ.» gijual to disgnostic read data

Hity mud,,ue

¥oang melude,

* Used only in drives with person

i ves without per




84

Tuble -

System Fault Codes

P Bdrive Error Display Codes (Contl}

LED
Errar
Cotle

Condition

62

65

&6

Bad dota from three or more hicads while sxecuting
vead-only tesi i
Bad data from one or two heads while executing
read-only fest

Read/write test sector pot found within twa
revolutions of 1he disk

Read failore cansed by servo being off-track

Wiite test not execured because Test F has not run
ar faile

Read-only cvlinder cannot be reformaned without
jumper

Read/write diagnostic comparison circuitry never
detects erron

Diagnostic write attempied w

Command available timeout evror during ex
tion of POB w

SDE NI atway

No wontral clock or framing errar &
tion of PUR wrap test

3

in deives with personality module.
nly in drives without personality module.




System Fault Codes 55

Table ¥-1  Drive Error Display Codes {Cont.))

LED

Ervar

Code Condition

ik \-ﬁiupprpwsgﬁr and PCB board data bus com-
municalion error

T4 0% initial personality board status incors for off
line condition

iz x Failure in contro! clock error detect circuit

768 * Failure in data clock error detect circuit

T Failure of port A select Jaich

TR fort A data wansmitter/receiver error

Ty Port A control line tansmitter/receiver error

TA Y Failure of port B select lawch

B Spindle maotor spinning while attempting PCB test

FOE Receive error in frame code during PUB wrap test

T Recpive ervor in data byte durtng POB wrap test

el Consisiency fault defected in master ROM

51 Commang available not reset after reading data

82 Frame code not reset after reading data

* Used anly in drives with personality madude.
** Used anly in drives without personality module.



Takle

Systemn Fault Codes

Prive Trror Dispiay Codes (Cont.d

LED
Erear
Code

Condition

Lxy
1ad

S0 INIT not received from Port B
INIT bit not reset following INIT

Master RAM G fails BAM tost

Master RAR |

Eiror during fra

Checksum ¢rror in mas

SIVED CTIOY

regeiver erray

Port & wraparound error

Response serializer error

Loop-arcund frame not received properly

ngd frame not dece

s
g




System Fault Codes 87

L Tabte E-1 Drive Ervor Display Cedes (Cont}

Condition

94 Imp»amund frame data byte not recsived

9F perror 3o master ROM 2

QF ervor i masier ROM 3

Al} Unable 1o clear faults at BSW safery register

Al tinable to force head shory error while writing

A2 tnable to foree multiple head select error while
reading

A2 Linable to foree vead gate and write gate aetive at
the same time

Ad Linable to foree write current without write gaze

A% {mable to Toroe write gaie withou write

[nable fo foree a miscompare of the dara from
write compensation logic and the read encoder

AT F soksum error in master ROM 4

AY Serve fault causes & RAW forced fault

AA DHagnostic frmware has good prompt code
U B ]ﬁx.x&/ﬁ&s iy module,

** Used mzv 1;1 zﬁnw:s without personality module,




48 System Fault Codes

Table Dirive Errer Display Codex (Cont.)
LED

Error

Code Cundition

AF * Checksum error in master ROM 5§

BO Test not running due to drive fault

B3 Bus test error in microprocessor module
B4 # Bus test error in personality module

86 UART transmitter/receiver error

A8 Stream test write clock not active

By Stream read <lock not active

8Aa Stream buffered servo clock notb active
BB Stream ECL write data not present

BC Stream encoded wrile data not present
B Stream: decoded yead data not present
RE Stream BCL read data not present

BE Unable 1o reset stream bi

<0 Fine track timer error

1 Fine track status not asserted

Lty module.
ersonaity module.




System Fauit Codes Y]

Tabie E-~-1 Drive Ervor Display Codes {(Cont.}

LED
Errar
Code Condition

(o) Fine track status not deasserted

C3 Fine track over range error

C4 Fine track under range error

3 Wrong fing track channel

Ce PLO error

C8 ADC/DAC reference voltage not within range

9 ADC/BAC bit ervor

CA ADC/ODAC bit error

CB Servo weloeity test acceleration staius error
C Seek difference counter not loading correctly

<D Seek difference
code bits

counter errar o wrong old gray

CE Bervi sanity 1ests thiner eryor

j& Y Load mtempt falled

I3 Thuter guard band detesred foliowing head load
operation

* o Used only in drives with personality module,

% Lived only in drives withour personality module.



Table E-1 Drive Error Dispisy Codes (Cont.}

Condition
D2 Inuer guard band detected following head load
03
4 3 foallowing

1 puter guard band

N outer guard band failed e

36 ¢ not 9p 1o ipecd
D7 v guard band failed -
D&

DG Load frem inner guard band failed

Spindie not spinning

rs eptered during exe
n0stics

calibrate error

DE iow velocity seek

@
puct
!
=y

System Fault Codes s

: with ne ¥ e .
withoat personality module,




P

Table FE-i

System Fault Codes a1

Brrive Error Display Coedes (Cont}

LED
Brror
Code

Condition

E2

Spin-up falled

Random seek error

intogrator error

Slave ROM consistency error
Checksum error on slave ROM 6
Checksum ervor on slave ROM 1

Checksum ersor on slave ROM 2

Checksum error on slave B(
Test exgcution code

Error in slave RAM O

P

irrar in slave RAM |
Incarrget test parameter entersd
Blave vnepmmanded spin-down

Slave load timeout

ent unexpecied message

only
! only

in
in dr




92 Systern Fault Codes

Table E-1 Drive ©

ror Display Codes (Cont.}

Conditicsn

received bad command packst

¥4 Slave operation code parity srror

ad invalid operation code

e

¥6 Master received bad status packe

Slgve

odulie,
lity module.

s’
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Table F-1 Dirive Front Panel Fault Codes

FRONT PANEL FAULT
IDENTIFICATION

H

i

Th s used to identify faults called out by the frant panet indicator fights. Table
Fei ws the status of the from pane! lights for sach wype of error reported. The column

at the extrenze right contains the hex code that appears in atus byte 15 when a particular

fault ccours, The hex code is not what is displaved by the front panel indicator lights.

NOTE ?
The die fow condition tocks up the dvive logic sad therefore caunod have a hexadecimal
code represested by the host systum disgnostics,

H
| . ! !
FAULTY | ORUN/ FAULY ROY | WRITE A B BYATUS
LSO LOPROT BYTE
! ] b ' 15 HEX
i : . LODE
e ot A 131
? i
Sfamer/Sla o Poohem £
Serve diagpostic et < i Lon 12
i i : Loy 4
on on { on i3
i oY 0% £ i
i {
ie hlly foop test error ; on o Pojon o i
b I i on : 7 18
Write and bad enbedded data oa o H ol 1%
Serve fine positioning error oan on ioon 1A
i ¢
s ] ‘ : ;
RAYW dingpostic st enor oo el Poolon ! boon iR
_— | i
ELM pevor et Lo b i
i H
: :

comatity mandaie

« Onlv in deives with g pér



94

ont Panel Fault [dentification

Table F~1 Dirive Front Panel Fault Codes (Condl}

1 T
i i
RUN/ 1 | ORDY WHITE A I ¢
STOP PROT |
{ t
. Wekte ennbic and write-profect assried error o on ] 2t en i
i ¢ ‘ |
Bedusdie moar i ok wrioy H o7 o <55 T 133
Servo or HDA overtemp esvor ; ol on k]
Serve module/Microprocessor interlock error f on o on 3z
i 1
o et an 34 o
v interfock error o1 on i on on 36 3
on U on i s
|
Resd/ Write miceoprocesses interfock error ! § o on ‘ o oon 24
. ¥ i + 5 i i o~ 3
Servo/HDA interfock error of on on on 3¢
4
: F
Personality/Micraproosssor interdock errar * ; art an | onm I on i oen B
{ [ 1
. { | ;
Miceoprooessor hardeors i enor 7 et e ; on poon I en 3F
i
DU dow ¥ en git o on o1
i

*

Only in drives v

sounality n




ERROR CODE
TROUBLESHOOTING
TABLE

fable G-1 correlates the error codes that are displayed
by the subsystem diagnostics or the field service diagnostic
terminal to an FRU reference code. Appendix H provides
names and part numbers for FRUs. Note that more than
ane error code can result in the same FRU reference.

Table -1 Drive Hyrovr Code/FRU Reference List

LER

Hrror Prohable FRU Cause

Code

[H Motor/brake assembly, belt, serve module, power

supply, spred transducer

¢ hw,k
z mmp

“‘:g isp *g ﬂ”ﬁ"%
h ;x:)wsrﬁequmcm

Replacs p&r‘sﬂmﬁ iy mo&}.xls fm drives f
moduled, micrprocss d
ween two drives, {f drive d
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Table G-1

Brror Code Troubleshooting Table

Dirive Error Code/FRU Reference List (Cont.)

LED
Error
Code

Probable FRU Cause

®
5

9
®

wv,_.,.w_u.mm._ww.
B0 el £ LA tad B see 05
B
3

iA

provessor meduly (personalit
drives that use this madule), SUT cables, controller

¥ alit dule (microprocessor modude in

A8k 1
drives without personality maduie), SI31 cables,
conireller

Microprocessor madule, controlier
vo module, HIA

Servo moedule, microprocesser module

Personality module (micraprocessor module in
drives withou personsglity medule), S cables,
controiler

Servo module, B/W module, HDA

¥* 1ised on

nality meduls
ersonality madules




%
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Error Code Troubleshooting Table 97

Table G-1  Drive Ervor Code/TRU Reference List {Cout.}

LED
Error Probable FRU Causs
Cade

113 Serve modale, HDA

15

1¥ Microprocessor module, SIH cables, contratier
20 0% Personality module, SD cables, controlier

21 % Personality module, SIM cables, controlier

3

23 heck cables or motor/belt interfock

23 Sarvg  madule, migroprosesor  module,

moter/brake assembly, belt, power supply, HDA

2& Motor/brake assembly, belt, servo module, power
suppiy, speed transducer
e Check fans, ambiest room temperature and
temperabure senser for proper of ion. Check
proper seating of cabkle from R/W 1o
: socessor module: 11 above checks out,
repi.ice the /W module, microprocessor module,
cahles, HDA,
g@ﬂd
module,
Vi hmuulﬁg:

*  Used only in drives with perscralty module
*= Ulsed only s drives withour personality woduoles




9%

rror Code Troubleshooting Table

Table G-1 Drive Error Code/FRU Reference List (Cont.}

LED
Error
Code

Frobable FRU Canse

28
24
2B
C
2D
2E
2F

3¢

31

S cables. contreller

Microprocessor module, /W madule, personality
maodule {in drives thai use this module), HDA

Microprocessor module, personality module (in
diives that use this module), SDT cables, controller

Microprocessor module, B/W module, personality
moduie, HDA

RAW maodule, mieroprocessor modals, HD

Serve moduale, /W modulz, HDA

nodule, S cables, oo

St

o




i

Error Code Troubleshooting Table 49

Table G-1- Drive Error Code/FRLU Reference List (Cont)

LEY
Errer Probable FRU Cause
Code

iB Check servo/HDA cable, read-write/HIDA cable

3¢ Check servo/microprocessor cable

3D Check read-write/microprocessor cable

3E Check control pancl/microprocessos cable

qF Check personality/microprocessor cable

40 Personality module (microprocessor module in
drives without personality modulie), SIXM cables,
conrroller

41

42

43

44

45

48 Micvoprocessor madule, power supmy

47 Personality module (microprocessor module
drives withowt personality module), SD cables,
controller

49

44

4i Serve  mods MHLTGRrae

=}
o
=
=]
=
.,
o
bl
&
=
o
o

ssembly, belt, power supph




fable -1

Hrror Code Troubleshooting Table

Tirive ¥rror Code/ERE Reference List (Ulomt.)

LED
Error
Code

Prabable FRU Cause

4D

4E **
4F **

9

&0

&

E}

R/W  module, serve  module, HDA,
e pr - moeduie

Szrepr

rnoedule, conirolier

s positiover motor lock is in the unlack
0. if in correct position, replzee servo

oprocessor module, personality module {in

i uee thi

dr

sHCIOpsC

v modules, @

sdule, B/W module, HidA

ity module

B 53 158 S AN

R

i

G
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Hrror Code Troubleshoo

Tabie G-1 Drive Frrer Code/FRU Reference List (Cont.}

LED

Error Probable FRU Cause

Code

57 Test 10 (write and read test) ix atfempted before
a successful vomplation of test OF,

&3 Insiall the jumper o run test 11 successfully

63 Migroprocessor module, R/W maodule, reformat

the resd only cvlinds

c using Jest 1.

aF Remove wiite-protect statas from drive. If goad,
then replace microprocessor madule, control! panel
[iatelchiEioN

Microprocessor maslule, personality module

78 * inscrt SDI loop-ba N
module, ?emmaim msdma

79 * Micraprocessor module, personality madule
AT
7B Spin-down the disk

A only in drives wi v module
o s&d only in drives me(}m ;\erszmahw maodules

31



Table 15-3

Drive Frror Code/FRU Keference List (Conr.)

LED
Errer
Code

Probable FRU Cause

Hon

iD#

Microprocessor module, personality maodule
Microgrocessor madule, personality madule
Microprocessar module

Microprocessor module
drives that tHis m

persanality module (n

)

Mizropy

r moduies

S




Error Code Troubleshooting Table 102

Table G-1 Dwive Error Code/FRU Reference List {Cont.}

LED
Ervor Probable FRU Cause
Code

97 Microprocessor module
9F
Al

Al Microprocessor moduie, R/W module

AZ Microprocessor module, R/W maoduie

A% Microprocessor module

Ad

v mxodule

AS Microprocess
Af

=}
* ¥

Al Serve modele, RAW moduls, HDA

e
o

B

Wik

B

Ba * Microprocessor moduale, personality module

anali
Sut perss
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Table 03-3

Frror Cade Troubleshooting Table

firive Hrror Code/FRI Befercace List {Conts

LED
Error
Code

Probable FEU Cause

Bé

terminal cabi
2»% \{ﬂit mpp‘v

B Comn
the

3 lf‘ govd replace t}ze mcrnpwcesser mod

R Womodule, rru;mpr-)m*s@r madul pemenmty
wadile fn i ¢

LYGPIOCEssOT z
drives that use this moduled

rvo moduls

ssor madule, s

ROT odnie

R/W moeduie, microprocessor module, FIDA
HDA

Microprocesser madule

Sy




Error Code Troubleshooting Table 104

Table G-1  Drive Error Code/FRU Heference List (Cont.}

LED
Error Probable FRU Cause
Code

6 Servo module
i
C

, C3
o 4
{5
6
o8
o]
CA
(845}
CC
O
CE

’ Do Servo module, R/W module, HDA
i i
D2

I3 Servo module, HDA
D4 Serve module, W maodule, HDA
155 Servo module, HDA
3% Motor/brake assembly, belt, serve medule

supply, speed transducer

7 Servo module, RAW module, HDA

S *  Used oniy iz drives with personality module
L #% Used only in drives without personality modales




106 Error Code Troubleshooting Table
Table (-1 Dirive Error Code/FRU Reference List {Cont.)
LED ; .
Error Probable FRU Canse : Sspas
Code

DR
09
DA
DB
e

Dk

DF

ey
o

o

[salinet
b

¢

EER N

Serve module, HDA

Servo maodule, R/W module, HDA

Spin-up disk

Servo module, R/W module, HDA

Re-enier parameters e

Servo module, R/W module, HDA

Mator/brake assembly, belt, servo module, power
supply

. speed transducer
Servo maodule, B/%W module, HDA

servo module

Servo moednle

Servo module

{ilegal tes: parameter

* o Used only in drives wi iy : .
=% Used only in drives M?h out personality ‘nr}juies it



Table (-1

Error Code Troubleshooting Table

oy
f
et

Drive Error Code/FRU Reference List (Cont.)

LED

Error Probable FRU Cause
Code

Fé

K2

F3
k4
F5
Fa

F7
Fg

F9

FA
FB
FC
FD
FE

Motor/brake assembly, belt, servo module, power

supply, speed transducer
Serva module, RAW module, HDA

Servo module, microprocessor module

ssor module, servo module

Serve module, microprocessor moduke

Servo module, R/W module, HI2A

Serve module, microprocessor madule

£l

Uzed oply in Jrives with personality moduie

## {sed ondy in drives without personality modules
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FRU PART NUMBER
LIST

Tables H-1 and H-2 contain Usts of the FR1s and their
part oumbers. P:,ari nuInbers may dimm ’*Qéﬁ p» fina-

tn tbe Ers est ?«1%5
for part number m;»:xrma,f:i@ﬂ,.

Table H-1  FRY Part Number List for 60 Hz - RASI-AA Drives

Part Mumber  Deseription

Power suoply, 120v/60Hz
Maotor 3 o, 115w/ 60k
: P Wl E

* Used only i drives with personality module,

108



Table 3.1 FRU Part Mumber List for 60 Hr - RAS1-AA Drives

Part Number Description

rite module
mmd assemibly
\h ing pivot assembly

1560 H 2 maior brake assembly {use
FA81 A~\ serial number 3470 and below:
sombly foan

015
T0-1472

s with ality mod

Llsea only in &

st

g

“"mwfﬁ
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FRY Part Mumber List

S
pu—y
o

Table H-1  FRU Part Nuwber List Tor 60 Hz - RAST-A A Drives

Part Number

Drescription

1969111
T-19693-01
T 15713-08
TG-2621-06
70-20021-08
2002112
T2 23

TH-20021-50

Tih 20021 B

internal drive spin-up seguenee cable (20 inches}
Latch cable assembly, upper lid

Spin sequence cab 170 bulkhead assernbly
RAR0 o RAR] sequence spin-up adapter cable,
§ toot

RARG 10 RAST sequence spin-up adapter cable,
8 foor
RARG 20 RAKT sequence spin-up adapter cabls,

12 font
RARG (o RARL sequence spir-up adapter cable,
25 fout

R W&t 10 RAR] sequence spin-up adepter ca

lded ‘51‘11? 120
33 1/ ’)

= Uised only 1

o drives with per
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DIAGNOSTIC
TERMINAL
INSTRUCTIONS

This appendix provides instructions on how to use the
fisld service diagnostic terminal,

L1 INTRODUCTION

Refer to Figure {-1. The terminal comtains a two fevel L LB
dignlgy and a kevboard. The itmi:w ?'mjs a nm

of 32 characters while ¢
charactees for the display, The
dard ASCI set of alphanumeri:
character on cach kevbutton iy the defa
displaved when the button is pushed.

Figurs 1-1  Diagnostic Terminal Keypad
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2 SHIFT KEYS
Tn obtain cne of the other three possible characters shown
on any key, one of the three shift keys on the right side
of the terminal raust be used. When the upper shift key
on the terminal is pushed simultaneously with a keybeard
button, the left most character is dislayed,

As an example, push the middie shift key and the number
five key. The letter K is displayed. Pushing the lower shifi
key and the zero key results in the letier (¥ being displayed,

1.3 CONTROL CHARACIERS

A control character {e.g., AC) is obtained by using the

{L"E'RE key, s‘w shi ?t Levy, m the a;amprva« eiter key.
shift kevs

t Eey.

The following steps should

Examnle: A AL s desige
be used.

1. Push and release the CTRL kev.
ey on the vight hand side of

3. Push the number zero key sumultanecusly with step
(W,

R} KEYS

td COMNIIMNUE (CONT) AND CLEAR (CL

Sl
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trapsmission. For the RAST drive. disable the automatic
¥-Om, X-OFf feature,

1.5 X-ON, X-OFF KEYS ;

These keys manually control the display buffer of the ter-
ninal. If the buffer ig full, an awtomatic X-Off 5
stops all transmission 10 the buffer. The X-On Key is us-
ed ta refoad the buffer with new information even though
the buifer has not been read.

The X-OFFf key may be used 1o stop buffer loading even
though the is not full. For example, the automatic

messages are received at a faster rate than can be read
s human gve. Pushing the X-OfF key stops the
enostic testing and the messages, This enables the ¢

1.6 DELETE KEY

The delete kay is used to correct mistakes in kevboard
entries. Once a mistake 1s discovered, the delete may be
pushed cansing a backslash 1o be displayed with the
iast character input. The new character may now be keyed

in. For example, if RUN DIAF was keved in, the delew
key could be used as Tollows.

PUR DEAF ANE NG

The command RUN DIAG is now input correctly.
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¢ iﬂﬁhrﬁ
OG5 ‘v’ H liu‘
Caperation.

1% CREDY (CARIIAGE RETURN)
This zey is pushed after typing a ¢ i
is hike an enter key on other computers,

I ﬂ) l:*.:s( APE é(b}

L3 LINEFEEDEEY (L
This kev causes the display m advaace 16 characters in the
dizplay bufler fone lin

l 33 SPALCE

&

LKEY (89
i28¢8 & space to be input between characters in a

LI3 UPAND DOWN ARBOW KEYS
These keys cause the cursor to be nositioned at either the
i e chamcier,

1.14 TOF AND BOTTOM BEYS (TOF/RIM)
position the display to either the wp or bottom
{ the di‘%ﬂxﬂ y buffer

string . Its effecs

i
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