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Bt HOWTOUSE THE FAULT ISOLATION PROCEDU RE§ APPENDIX
The Fauit Isolation Procedures Appendix is organized as follows:

Paragraph

Bt
B2
83
B4
84.1
B4.2
Bs
g8
87
87.1
B7.2
B8
89
810
811
B12
813
B14
B1S
818

Title
How to Use the Fault 1solation Procedures Appendix
Test Equipment Required
Troubleshooting Procsdure Chart
Emergency Unioad Troubleshooting Guide
Statlc Emergency Unicad Troubieshooting Procedure
Cynamic Emergency Unload Troubleshooting Procedure
Altarmate Mathed for Troubleshocting in Response to Emergency Unicad
Power Supply Fauit [solation Procadqure
Read/Write Troubleshooting Guide
Margin Testing, Read/Writs
Pulse Pairing, Read/Write
Head-Loading Error Troubleshooting Flowcharnt, Introduction
Speed Qut of Toierance Troubleshooting Fiowchart, introduction

‘Disk Speed Error Troubleshooting Flowchart, Intreduction

Position Limit Error Troublashooting Flowchart, Introduction

Position Transducsr Lamp Failure Troubleshooting Flowchart, introduction
Write Emergency Error

External Emergency Unload

Seek Time Error

Fower Clear

Ail references to paragraph numbers preceded by the Ietter B refer to paragraphs in this
Appendix, as do references to figures and tables. All references to the manual refer to
PERTEC Manual No. 104830, Models 03300 and D34QQ Cisk Drives.. Table B-1 directs the
reader to the appropriate troubieshooting procedure,
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Compiex troubieshooting procedures are shown In troubleshooting flowcharts, as

follaws.
Figure Number ' Title
B-1 Emergency Unload Caused by Head-Loading Error, Troubleshoceting
Flowchart
B-2 Emergency Unload Caysed by Speed Out of Tolerancs,
Troubleshooting Flowchart
B-3 Emergency Unioad Caused by Digk Speed Error, Troubleshooting
Flowchart
B4 Emergency Unicad Caused by Position Limit Error, Troubleshooting
Flowchart
B-5 Emergency Unload Caused by Position Transducer Lamp Failurs,

Troubleshooting Fiowchart

Table B-1
Trouble Location Guids

General Trouble Indicator:
- Emergency Unload
NQTE: An emergsancy unload Is ona of the following:

a. The positioner retracts during operation.
b. Pressing the AUN/STOP pushbutton does not start

cl

the disk drive motor,
The positicner does not load the heads.

Specific Troubles:

1.

2

SAFE lamp does not light.

Pressing RUN/STOP pushbutton does not start
motor.

. Emergency Unioad relay, K1 on Servo PCBA, doses

not engage. .

Spindle speed does not change to purge cycle
during start-up.

Heads do not icad properly.
Disk drive dces nct go into ready state.

READY lamh lights but positioner does not seek.
Heads unioad whan trying to write,

Disk Drive does nct read cata proparly.

. Disk drive has incorract sector count,
. Poasiticner seexs 10 wrong track locatien.
. Headscrash.

Paragraph B4 which
provides instructions
for locating the specific
causs of troubie.

Tabls 8-2, Problem 1
Tabis B-2, Problem 2

Tabie B-2, Problem 3
Table B-é. Probiem 4

Table B-2, Problem &
Table B-2, Protlem §
Tabie B-2, Problem 7
Tahie B-2, Problem 3
Table B-2, Prcbiam 9
Table 8-2, Problem 10
Table 3-2, Prebhiem 11
Tabie B-2, Probiermn 52
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B2 TESTEQUIPMENT REQUIRED -
Test equipment required for testing and troubleshooting are:

(1) Oscilloscope, dual trace, with at ieast 100 MHz bandwidth and a horizontal
module with a Delayed Sweep mcde.

Minimum sweep rate: =50 ns/division.

Vertical and horizontal sensitivity: +3 percent accuracy.
(2) Three calibrated X10 test probes with ground clips.
{3) One X1 tast probe with ground clip.

{4) Digital VoIt Meter, Fairchiid 7050 ( £ 0.1 percent specified accuracy) or equivalent,
with tast leads,

{8) PERTEC Hand-Heid Disk Exerciser, Model TE-D01.
(6) PERTEC Emergency Unioad Status Monitor, Part No. 8954890-01.

B3 TROUBLESHOOTING PROCEDURE CHART

Tabla B-2, Troubleshooting Procedure Chart, lists common probiems, probabie causes,
and recommended repairs.



‘N stdwel 3yvgouyg p

“Juasand 1ou §) peojun Aousfhiowse uy 2

{vaDd 91007) moy sAeis gL-y9EN 'q

{vaDd o1007) mog815-2bn B

:Alsnoauenuns

1n220 suorpuod Sumonog oyl §t va0d nioq

oyl narjday ~uopnqusnd 4O 1S/NNY 2y 2oerdot
‘ubiy sAmis G-24¥n N "uonngusnd JOLS/NNY

ay) Buissesd spgm g-2 bt 1 (0AB) DO YD
uolitpuo3a peojun Acunabiewa oyl Jo BIUVASQe Ue
seles|pUl 8-908N 12 Mo| ¥ "opng Bunooysejgnos]
peojun A2uabiow 3 ‘vg ydelbered oos ‘ubiy

N ¥4 91607 vo g-90cn 12 (eae) 21Boy ¥oayy
‘uopnqysnd 4O LS

#NMY o 82e1das *yBiy J1 “vaId 21007 eyy evejdes

‘Mol 11 "(vEDd 21607 Z-60LF 1 188 oBoy joau)

‘sjopow
pPEOT oL — WSAS oo eyy) slppse) "enuew
fUIGH'S ydeiBaied o) s9)el "WaISAE $I0DIN

abpirues 99y 11o1ms xoopetu) eBpILI HIBYD -

'¥8d 21607
aoe|dsas 'YBitt S| E-PEEMN UOUM MO 81 SE-FBEN It
‘g1g ydeibesed oy 19192 ‘YO 81 2-pBZN pue

MO SI GL-E8ZN JI ' VRO 91607 6y eoeides ‘moj osfe
s1 z-yazi pue 'Dunelos paddols seY YSIP BY) Ueym

MO| 51 G1L-£82N )1 "VEId HDOTUO G1-EBZN HOPYD °

‘gg YydesBesey
‘ainpasold uolie|os] iine4 Aiddng Jomod 0} 10j5H

-uoiyeod peyenas Ayn) o} yoeq sevonised ysnd
‘dwey) eonjday

't

'
1

‘welsAs yoopelu) 8BpuIes Uy SISIXs Wwe)qoid

‘epous ejes eyl Dujjqeus 104 §) NI 9iNEUD
91942 ;yeiq 9y} *010)asey) yfy off Jou saop vaOd
21607 uo §1-+acn Joig-diyy s1qeUD 91240 ayesq

‘paddols
SEY NS[P 1912 UOHIBTIO) DIBDIPIH O] SNUIUOD (vg0d

‘uoftisod peioenas

YOy G1-¥9EN 198 toU 80P YONNGYSNd JOLS/NNY

‘yoge peojun Asuolhawy -

9410 JO BA|I93JBP S| YDNIMS ¥o0IeUt alipise]

Do uo) ANDND J9JUNOT J0)IIIOP LONEYDI YSIQ
*800URIONO] Uiy Im Jou sabeyjoa Ajddns jomod

Ayng wiasf Aeme ‘N0 poAOWl SBY JBUDIWSOd -

-dwiey eanoajeg - Jub1| 1011 sr0p dwey J4YG ')

g pilal 1l
uels 10U $p0p Uolngiisnd
dOLSINNY Buissesy 2

HIvday AFANINNOIIY

ISNYI 31VYO0Ud

nieoud

uey) einpesold Bupooyssiqnaosg
z-degel




‘¥g82d 210071 eyj ecejdas
‘SPU0JBS GZ U] D10US J0) MO| SABES GL-bYEN PUR

YOty seol (vaDd 21001} S1-vgen doi)-diyy uni )
Alguasse igonpsuer; onsulew ay)

aoeyde! '{mo} 00) 1ndino) aouriao} Jo Ing s nd|ne
ayy J) "eattebau 210w 20 AW QOF— 89 15NW Gy ms
aanjefou oy “aansod e10W 10 AW Q09 + 00 §SNW
Guims eansod oyl "Z-corn 18 8d0OSOMDE0 UO

un1ojgaem einyjoa Jaonpsuen syeubews sy yosyg -

('s1by dure} AQv3Y 810)oq pue pepeo}
91T SpEAY 401)F RUHOU O} SUINEA) paads e|puldg)

~_ ‘sasind usamieq s ap = eoAo sfling
‘sas|nd uoomjeq sw gy = wdi oSt

‘adDosoI50 Hiv (waDd 21007) ZdE 18 WioeAeMm
o ¥29Y2 ‘9342 oBind ojuy 5500 eAitp NSIP )| 0BT
0] “dn-)eis J81je SPUOIaS GZ Uiylhim poeds ejpu)ds
U BSEOU| o, 00 € O $10j01 81942 efiing 110N
"BUOHIONIISW

uewutire 10) jenuews v ¢'gL g udeibered ol 13joy

*gINPoIcid UO11BI0S|
nnu 4 Aiddng remod ‘99 ydeaBesed o) Jo19y

‘¥g0d 21007 syt eoeydes ‘61249 ebind oy ButoD
usym moj ob tou sa0p pue yb s Zg-Z02r It “YE0d
oAIRS B} 90edes ‘eanIe)ep S |INOHD JOAUP

ARjal ‘MOt )| "ZE-Z0Cr Ve 19A0) 2100] %23yd ‘Buybebue
10U 1S J1 “(V@Dd ones) 1) Aeje) eaejdey

‘apine Bunooyseqnosy
peojun Aouebrew3 'yg ydesDered 0) 1ejoly

"BpU029Y GZ puoiag moj|

sde1s yaod 007 vo ci-pygn dopy-diy e1oAa elang -

"8oUueIa|0)
§0 yho Idino saonpsues] 2oubens Jemoy

‘paudyesius reonpsues) sneudiew emoy -

‘aueiB|0) JO N0 E-ZIZT 18 IPAGE —

‘inans ebeBus Aejos oajlaajop so ABia) sAl23)eQ
“B)oAd

ebind Bupnp BuGebua wol) Aear L) stuaasd
petenyior Bujaq voripuo? peojun Asusbioury

i )

: “dn-pymis
Bunp a3k efind o) aflueys
You soop peade ajpupdg

-alivDuy
JOUL SB0D 'v@d OAIRG UD
‘1Y) ‘Arjoi peojun Aovalinwy ¢

HIVdIH OIANINNOITY

3SNVO 318v80Hd

N3 1a0Hd

{penupuog) vey) esnpesosrg Buyrooysejgnoay

¢-geiqel




"YHOd O/ peay oY) eorjdos

‘s1515)0d Waqold §} "suo)anisut JuewsoIe|da
peey 1o jenuvews Uy zg g ydiBesed 01 10)o4 "speojun
SALID YSIP UaLM PA)De|as 5) JBY) peay ay) edepdey

"¥Hd 21007 aoe|dey -Gunaas doys oy lbuonsod
DY) S3SNET Y| "JAUP RSP BY1 O UOHIRUMD Y
NIV MOU DUAS O) PAMO|[Y JOU S} 18511000

oy} ‘siojaiayy -Asng APUBISUOD S| GARP HSIP 0Y)
‘Mo |1 'va0d 91007 1o 9-g92N 12 (8asy 0D yoey)
"¥90d N0G07 8owdas ‘'surewas weiqoid Jy “YOUMG
12ajeg Hun eseidass ‘{vgod 21007} mo) 81 L1-gZENn
w pue A[1221102 189S 5] YIMS 122195 Wun oY) I

{-pano|es

Ajreaqieto)ne sy | 1{UN ‘pasn &) JOBIDIONT 1OQ-IL
{ oy) f1) Jequinu Bul 880U} 1299103 19indiilod
ualew 1snw Jequinu Buglias Yyoumg 198199

nun -Bumes radosd 0} YoIMg 129198 HuN eRIOY ©

‘v@0d 2100 eoeydoy

"duwret AGv3IY eoedey

‘epng Bujlooyse|gnosg

peojun Aoualrew3 ‘pg ydeiliered of Jojoy -

"SjuswWSnipy 19U01}S0d J1IEIS ‘jenueus
uy g'9 ydeiDerey 0) sej0y “10v0||180d 18njpY

‘Jujeneer Buiddiys eacwey -

‘apow
ak1ip 0)ut ButoB ueym vonpuod Asusbiewe oympy

‘giess Asng-uou
o1 ofl 10v 80P (YEd H007) nnans sffop Asng

*JOQUINY §I01100 BY] O3 195 St 1IINIMG

120198 Hun ybnoyite pe1ostas 1ou St ealp ¥Sig -

“sequnu jyun sedosd uo |08

JOU 81 YIIMS 19019G UM [9BUMQUINY] BAND HSIQ °

‘¥g9d nBoyuo N0 Apest eandoiag
"dwe} AQY3IY 2an2ejeq

‘peojun Aoveliews -

‘Apoenoo pejsnipe you sy jeuaisod -

"pesown} JOU S§ Juienses Duiddiys savonisod

1

"BIIM
o) hindn vaym propun spesy g

§oos jou 830p Jaunticod
ng siyon duret Agv 3y 2

‘o
sa0p dwe| AGYIH eAvp HSIQ 9

-

“Apedoid peot you op spen|| ‘g

Hivd3Id GIANINWODIY

ISNVI 319vE0oUd

N3IMOoUd

{pantupuog) ueyH empadoly Bujjooysse|qnosy

c-g99e]




~apiny Bujooys

-a)qQnos| A IDROY 28 YdeiBeiey o) Jojoy -

Y34 MbBo) somda) ‘asuriIor uIYIMm St

indino seonpsuen onaubew 1smor gy §) "Alquesse
wanpsuel anpufivw ay) aserdas ‘(mo} ooy

ndinoj saurioiosy Jo N0 sy Indino eyl §) ‘eanrlou
310Ul 10 At 00y — eq 1snut Duims sanelou oyg
aansed aour 10 mitt 009 + 04 15w Buims eantsod
8y -edoaso|i1as0 ur UQ utiojerem ebettoa Indino
anpsuen snibel J5Mo| 3Y) YD0HD ‘pojsnipe

8q 12 doo| 4oo) asetid oy ) “jeRuewr 8y W) 4179
:Qmu.am_mn- U1 pajannsyy se doog) 4ooy eseyd ooy

. 'peasdsqo s| saguinu Buaim ayy )t sw gy sod sasind
2V 51 uno2 101205 wds 0051 1994400 ‘€d1 18 o
10}03s ¥2ausy ‘sut gr 1od psind suo §) voitedpul
wWds Qs L 1990107 241 VB UOIIEINUY XapLY

HIFUD NSIP JINMO] 129105 O) YIIIMS 1951238XD 195

. ‘w04 Hboq eoepdes ‘sisissod
e1qnoJt Ing gaueln)ol uim st Inding § “1INpsueH)
axe|1da) ‘oouesaiol jo jno §t nding || -eaneau s1ct

1o aQ° 1 — aq lieys Guims aanelioy “eanisod asow

10 A" | 4+ aq jreys uims aanisog ‘indino aasuriai0)
-10-1n0 giqissod J0) Jaanpsuen augoo1oyd saddn
JO uojoATMm INAINO0 YOMED ‘PIAIDSO OJE SI0103S JO
jaquinu Buoim oyl 4 -sw gy 1ad sasnd 2| 1 junoo
101995 wdl QgL 1291107 "£41 17 1UN0D 10]208 %29y
‘W gy Jod o5 |nd auo sy uorieapul wdl QoG 1222107
‘Zd 1, 1B UOHEIPUL XOPUI XI9YD ‘Y Id NBOT U0
“WS1p Jaddn 120195 0} YI)MS 19S1219X0 190G "$I01005
JO 19QUWINY 13100 PUR UOITEIIPWY XOPU| JO) Ho9UD)

"¥G0d 9IM/peeYy eoerdey
‘sjusunsnipy
epooaq peoy ‘lenuewt ui 21 g ydeibesed oy 1ojey

1dq 0022 pue wids Q0G| 0} SOYIHME JO81I8X0 108

B4
'€

T

jeuueyd peoy aAl1o9)eq g

‘BulI0129S pUR XOPY 193100 “p
Y 8Od PIHMTDEDY U0 IINDND BANDRIS] 'E

“poubyjesiuz sy yg0Od eHIm/pesy T
‘ganjes Buoim 0] (a5 soYIIMS
Jas|2Iox "Pasn §i LO0)-I] 1PpOW JesIDexg ) ‘1

-Apadord
B)2p peos |oU Se0P BAD NI B

HIvd3ad d30NINKROOIY

ISNVYI ITEVHOHI

wW3Iigoud

(ponuuo)) ey emnpesoid Gujlooyseiqnos)

1eiqef




“sip eseydey ‘PIVES|D 9 JOUUED SBIRHINE YSIP

§t ‘speay ooe(de) ‘pauesid eq jovued spesy i 4sIg
pax 4 oyl Buruesy) ‘fenuew vl g y'g ydeiDeied

of 1egey ‘speey ey Bugues)D ‘renuewt v L'r'9

ydeiDesed O} 10401 *SOIBJINS YB|P pUE SPedy ues|]

"“¥80d 21607 eomdoy
"uoneIpeD

OAIBG JUONISO ‘fenuew vy 2 g ydeiBered o) sejoy -

“wi0d n0o sy} aoejdas ‘epew
aq lovued [uauHSN{pe 4} | fenuews eyl v £1°Q

ydeiBered w po1onnsin se dooj ¥oor aseyd 1snipy -

-Aiqwasse 1aonpsuesy sovbew

ay) oaejda) ‘(moy oot Ind)no) DSURISLOY JO N0

81 Indino syt g1~ aanelou srour Jo AW (0P — aq tshw
Bunms aateBau ey "oAlSod 250w 10 AW 00G + 0Q
15nW Buims aamsod sy “2-6orn 1e edoasoy1aso uo

uriojarem abejloa Jeanpsues ojaubew sy joey)

-abpinre ¥s1p et evedar

*ea0pe 101n0 uo soyojesos sey Bugs sopas ) -
"¥H0d 21007 ey everday

‘vg0d 007 eoedas 'ecuers|o) UL M

sy indyno Jj “teonpsues) eoeqda 'gauess)o) jo 100

g Indyno )| "esjeBau srous Jo Ag° | — oq Hieys Buims
eaneBop ‘ampsod 10w 10 AG" L + 8q {jeys Duyme
BAIISOd "VEd 215071 U0 O-GZF() |€ WIojoAEm

indno Jeonpsuest 21No9joloyd seddn yoeyd -

*8990)IN8 N8P AP Jofpue spesy AiQ -

*A11991109 voiledo|
¥ORIE JUNOD JOU 8A0P Y¥Hd 21007 vo 2100} S88IpPY

‘wEd 0A0g U0 peIsn(pe Appadosdull Jeuoinsod

‘(va0d 21007) doof yo0| seyd 101708 808180 -

eoumRIao)

jo o indino teanpsue)) Mpubiel ;emo -

“Buys j0)0R8 BANDE)OP Sy aBpuVed YsIg -
‘uooun}iew sey yaId 21607 10 01013019 101035

“mdino

(DB1303V| £BY JeINpsuen )5io0jeoioyd saddn -

ysess spray Ty

‘uoeI0) Yoen
Ouoim of 54068 ISUOIHSOd Il

{sw

ed sesyind 2y = wid) poGi

'SMOIO) Se Y

o180 Uo £d 1 1e LojBAIWM

AQ PRITIPUL Y JUN0T

JOID9% 1981507)) " JUNOD 1010585
120103 SBY QAP ¥SIO 0

HIYdIY GIANINNQI3Y

ISNVYO 318VE0OHd

N3I190Ud

{panugiuo)) Heys) ampesold Bupooysejgnosl

c-geqey




Pl

B4 EMERGENCY UNLOAD TROUBLESHQOTING GUIDE
.An emergency unioad condition is defined as one of the following:
(1) The pesitioner retracts during operation.
{2) Pressing the AUN/STQOP pushbutton switch does not start the disk drive motor.
(3) The positionser does not load heads.

The emergency unicad serves two purposes: It is a safety featuyre that protects the
equipmant; it aiso provides an indicaticn of troubie somewhers in the disk drive.

There are two troubleshooting methods for finding the cause of an emergency unload;
static and dynamic. Use the static troubleshooting method first, [t will usuaily serve to
locate the sourca of trouble. If the probiem is not solved uging the static method, use the
dynamic methed.

B4.1 STATIC EMERGENCY UNLOAD TROUBLESHOOTING PROCCEDURE

The following is used to search for the cause of an emergency unioad under static
conditions:

{1) Check logic level at U306-4 {Logic PCBA). Low indlcates a head-igading error,
Refer to Paragraph B8 and Figure 8-1 for troubleshooting details,

{2) Check logic levet at U306-5 (Logic PCBA). Low indicates a speed out of tolerance
error. Refer to Paragraph B9 and Figure B-2 for troubleshocting details,

(3) Check logic level at U3C6-12 (Logic PCBA). Low indicates either a pogition
transducer lamp faiiure or a Write emergency amror. A high at J105-18 indicates a
position transducer lamp failure. Refer to Paragraph B12 and Figure 8.5 for
position transducer lamp failure troubleshcoting details. A high at J103-30
indicates a Write emergency error. Refer to Paragraph B13 for Write emergency
error troyblesthooting details.

(4) Check logic level at U306-3 (Lagic PCBA). Low indicates an external emergency
unioad; 8.4g., trouble in the computer. Refer to Paragraph B14 for troubleshooting
details.

< _ _(B) Check logic levei at U306+11 (Logic PCBA). Low indicates position limit error.
Refer to Paragraph B12 anc Figure 8-4 for tfroubleshooting details.

(8) Check logic level at U306-1 (Logic PCBA). Low indicates disk speed error. Refer to
Paragraph 810 and Figure B-3 for troubieshooting details.

(7} Check logic leved at U306-8 (Logic PCBA). Low indicates seek time error. Refer to
Paragraph 815 for troubleshcoting detaiis.

(8) Check logic ievel at U405-8 (Logic PCBA). High indicates power clear fauit. Refer
to Paragraph B18 for troubleshooting details.
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B4.2 DYNAMIC EMERGENCY UNLCAD TRQUBLESHOQTING PROCEDURE

The dynamic emergency unioad troubleshooting procedure is indicated as follows. After
pressing the RUN/STOP pushbutton switch, sither a low logic level or a negative puise
appears at U284-4 (Logic PCBA). Proceed as follows.

(1) Connect oscilioscope probe to U405-8 (Logic PCBA). Press RUN/STOP
pushbutton switch, A positive pulse at U405-8 indicates a power clear source of
trouble. Refer to Paragraph B16 for troublashocting details. If a negativa levei is |
sesn at U405-8, go to Step (2).

(2) Connect ascilloscope channei 1 probe to U306-1 (Logic PCBA). Press RUN/STOP
pushbutton switch. A negative puise at U308-1 indicates disk speed error, Refer to
Paragraph B10 and Figure B-3 for troublashoating details.

(3) Connect oscilloscope probe to U308-8 (Logle PCBA). Press RUN/STOP
pushbution switch. A low logic level at U308-6 indicates a seek time error. Refer
to Paragraph B15 for troubleshocting details.

(4) Connect oscilloscope probe to U308-11 (Logic PCBA). Press RUN/STOP
pushbutton switch. A low logic level at U30C6-11 indicates a position limit error.,
Refer to Paragraph B11 and Figure B-4 for troubieshooting details,

{8) Insert an emergency unicad bypass jumper ptug, PERTEC Part No. 103618-01 into
J128 {Logic PCBA). Connect oscilloscope probe to U306-12 (Logic PCBA). Press
RUN/STOP pushbutton switch, A low logic level or negative puise indicates either
a position transducer lamp failure or Write emergency emmor. T [solate the cause
of troubie, check fogic level at U327-5 (Logic PCBA). A high level indicates a
position transducer lamp failure. Refer to Paragraph 812 and Figure B-5 for
troubleshooting details. If U327-5 is low, check cutput at U327-6. If a positive
pulsa or high level appears at U327-6, trouble is caused by a Write emergency
error. Refer to Paragraph 813 for troubleshooting detaiis.

(6) Insert an emergency unicad bypass jumper piug, PERTEC Part No. 10381801 into
J128 (Logic PCBA}. Connect oscilloscope probe to U308-3. Press RUN/STCP
pushbutton switch. A low pulse or fow logic level at U308-3 indicates an axternal
emergency unjocad, e.g., trouble in the computer. Refer to Paragraph B14 for
troubleshooting details.

() Connect oscilioscope probe to U308-4 (Logic PCBA). Press RUN/STOP
pushbutton switch. A negative puise at U306-4 indicates a head loading error.
Refer to Paragraph B8 and Figure B-1 for troubleshooting datails.

(8) Connect oscilloscope probe ta U308-5 (Logic PCBA). Press RUN/STOP
pushbutton switch. A negative puise at U308-5 indicates a speed out of tolerance
~ error. Refer to Paragraph B9 and Figure 8-2 for troubleshooting details.

BS ALTERNATE METHOD FOR TROUBLESHOOTING IN RESPONSE TO AN
EMERGENCY UNLOAD

Emergency unload fauit detection can be accompiished through use of an Emergency
Unioad Statua Monitor, PERTEC Part No. 895480-01. The monitor provides a read-out of
the fault condition that has occurred, Plug tha 16-pin male connector into J128 on the
Lagic PCBA. Connect tha single-probe vaitaga ¢lip te TP18 on the Logic PCBA.
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Bé POWER SUPPLY FAULT ISOLATION PROCEDURE

(1) Check tuses F1, F2, F3, and F4. Refer to Power Supply assambly drawing 102741
for fuse locations

{2} Refer to Servo PCBA drawing number 102811 for test pcint locations. Use an
escilloscope or digital voitmetar to check valtages as follows.

Test Point Yoltaga
TP4 +8vde +£0.25vdc
T2 —=fvdc £0.28vdc
TP21 +10vdc +£0.8vde
P25 ~—10v de. £0.8vde

(3) it voitage at TP4 is incorrect, adjust variable resistor R158. if voitage at TP12 is
incarract, adjust variable resistor R167. Both vartable resistors are shown at the
upper laft corner of drawing 102811,

(4) If any voltage cannot be carrectly adjusted, check the input voitagas at J212, as

follows.
J2128 +10vdc 0.5 +5vd¢
J212-11 +20vde —3.0 +8vdc
J212-3 -20v de ~=5.0 +3vdc

(5) it any voltage specified in Step (4) Is not present, replace tha power suppiy;
otherwlse, go to Step (8). -

(8) if one of the voitages Is not comract, disconnect all boards that ars powered from
the Servo PCBA. if voltages are ¢arrect after the boards are disconnected, begin
reconnecting the boards cne at a time untit an incorrect voitage ia measured.
Repiaca the board that caused the incorrect voltage to appear.

(7Y If voltage at any test point I8 incorrect after the precading tests, refer io the
following [llustration and continue troubieshooting procedurs.
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o it voltage at TP21 is incorrect, check Q26 on the heatsink. If Q26 is defective,
replaca it. If Q26 checks good, replacse the Servg PCBA.

+ |f voitage at TP25 is incorrect, check Q33. If Q33 is defective, replace it. If Q33
checks good, replace the Servo PCBA.

» if voltage at TP4 is incorrect, check Q24 and Q25. If either transistor is
defective, replace it, If both transistors check good, repiace the Servo PCBA,

e |f voitage at TP12is incorrect, replace the Serve PCBA.

B7 READ/WRITE TROUBLESHOOTING GUIDE

Read/Wrlite errors are indicated by a computer printout (or other output indication)
specifying this type of error. Use the PERTEC Model TE-DO1 Disk Exerciser to locate the
Read/Write error source. Insert the exerciser plug into J101 {Logic PCBA); refer to the
PERTEC Model TE-DQ1 Disk Exerciser manual for exerciser switch settings and test
instructions. (If an exerciser is not available, use the computer to provids the required test
signals.}

Read/Write problems in the disk drive normaliy originate from three sources. These are
the heads, the disk, or the Read/Write PCBA. The foliowing ¢an be used to isclate the
probiem to one sourca.

(1) Refer to Paragraph §.12 In the manual, Read Decode Circuit Adjustments. If the
Read/Write protiiem is an error oceurring on one track location on the same disk
surfacs, the disk surface is defective. Reptace the disk, if adjustments cannot be
made properly, replace the Read/Write PCBA,

{2) If random Read errors occur on different tracks, refer to Paragraph B7.1, Margin

Testing, or Paragraph 87.2, Pulse Pairing. If the problem persista, replace the
Read/Write PCBA.

B87.1 MARGIN TESTING, READ/WRITE

Read/Write margin testing is accompiished as follows.
(1) Connect the PERTEC Model TE-D01 Disk Exerciser to the disk drive under test.
(2) Press the RUN/STOP pushbutton switch; wait for the READY lamp to light.

(3) Calibrate the oscilloscope horizontal sweep rate on the 100 ns/division scale
using the 10 MMz oscillator output of the Logic PCBA, TP13. Each period of the
oscillator (10 MH2) waveform shouid be equal to exactly one vertical graticule
division,

(4) Connect the oscilloscore channel 1 probe to TP25 and channel 2 probe to TRPZ3.
Connect both oscilloscope ground teads to TP17. (All three tast points are on the
Read/Write PCBA.)

(5) Adjust both oscilloscope vertical channels to 0.1v/dlIvision, Use normal gyne,
aitermate mode, and intermnal trigger on channal 1 pasitive (ieading) edge.

(6) Place the Fead/Writs heads over cylinder address 405, 4(625q).
{7) Write an aiterrfate cne-zero data pattern on the disk surfaca {0 be tasted.

{8) Set the exsrciser to the READ mode with the ERR toggie switch toward the
lettering (stop on data error).

{9) Make sure that the data decoder one-shots have been adjusted to their
specifications, !f nct, acjust o the specification illustrated as follows.
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I.. ate— ADJUSTMENT INTERVAL

¢ Long one-shot adjustment interval variablie resistor (R115): 510 +5 ns
(1500 rpm)

e Short -one-shot adjustment interval varlable resistor (R113): 450 +£5 ns
(1500 rpm).

{10) Observe the readback performance of the disk drive for ali surfaces. An acceptabie
goal conasists of no errors for twa full minutes of operation for each surfaca.

{11) Continue reading and adjust R115 (long one-shot) counterciockwise until a data
error occurs. Reset the exsrciser and readjust R115 until the occurrance of emrors
is approximately one every 10 seccnds.

(12) Set the exerciser to write an all-zeros data pattern. Reset to the READ mode.

(13) Note the adjustment interval. The accaptabie limits for this interval are <450 na i :

{1500 rpm).

(14) Readjust R115 until the long one-shot adjustment interval is as specified in
Step (9).

(18) Write an alternate one-zerc data pattern on the disk surfacs to be tested.

(16) Set the axerciser to the READ mode with the ERR toggie switch toward the
lettering (stop on data error).

(17) Adjust R113 (short one-shot) clockwise until the data error rate |s as specified in
Step (11).
NQTE
in some cases, connection of the oscilloscope probes to
the Read/Write PCBA reduces the Read/Writa margins.
The osciiloscope probes may, therefcre, be removed

during meargin testing and reconnectsd onliy to measure
the adjustment intervai.

(18) Set tneexercisgr ta write an all ones pattern, then reset to the READ moda.

(19) Note the adjustment intervai. The accsptabie limits for this intervai are =510 ns
(1500 rpm).

() gead]uat A113 until the short one-shot adjustment intarval is as specified in
tep (9). -

(21) If a head fails t7 moat marain tclerances as stated, replace the head. !f margins
are still out of toleranca, repiaca the disk.



B87.2 PULSE PAIRING, READ/WRITE -~

5 Follow the steps below.

; (1) Connect the PERTEC Madel TE-D01 Disk Exerciser to the disk drive under test.
(2) Press RUN/STCP pushbutton switch; wait for the READY lamp ta light.

(3) Raisethe Logic PCBA and Servo PCBA to the vertical position.

(4) Calibrate the oscilloscope horizontai sweep rate on the scaie 10 be used. Use the
10 MHz ciock output, TP13, on the Logic PCBA for this purpose.

(5) Connect oscilloscope prabe to TP25 on the Read/Write PCBA. Connect ground
lead to TP17 on the Read/Writa PCBA.

{8) Set escilloscope verticai ampllifier gain to 0.1v/division. Use Internal trigger on
positive sicps and normal syn¢ modes.

(T) Place Read/Write heads over cylinder address 40044(620g).
J (8) Write all zeros data pattern on ail surfaces,

(9) Select one surface and set exerciser to the READ mode. A series of positive-going
puises will be dispiayed on the oscilioscope.

(10) Adjust horizontal sweep rate (normal sweep mods) and triggering mode until at
least six puises are seen, if pulse pairing exists, fine tune the trigger control untii
every other pulse appears as a pair of pulses as shown in the foliowing illustration.

." i ” h‘i‘ i

(11) Using the delayed trigger mode, expand one of the pulse pairs to 50 nse/division
sweep rate, or if possible, to 20 na/division.

(12) Measure the time interval between the leading edge of the expanded pulses. This
:::terval is defined as the puise pairing error and is shown in the following
ustration.

e i Mk s ¢

. PULSE PAIRING INTERVAL

(13} Reoeat the akcve measurement for each of the remaining heads. The puise rairing
eITCr $Nail NCT 9xcoed U 13 (1500 rpm disk drive).

{14) it the speed ia out of tolerancs, replace tha head.
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B8 HEAD-LOADING ERROR TROUBLESHOOTING FLOV;‘CHART. INTRODUCTION
A low logic lavel at U306-4 (Logic PCBA) indicates a head-loading arror emergency unioad,

The following will cause an emergency unioad due tc a head-loading error.
(1) Heads are not loaded while the disk drive is in the purge cycle,
{(2) The sequencea timing pulse comaes bafore the positioner goes into position mode.

Refer to Figure 8+1, Emergency Unload Caused by Head-Loading Error, Troubieshooting
Flowchart, for the troubleshooting procadure.

B9 SPEED QUT OF TOLERANCE TROUBLESHOOTING FLOWCHART, INTRODUCTION

A low logic level at U306-% (Logic PCBA) before the READY lamp lights, indicates speed
out of toleranca emergency unioad. Speed out of tolarance is checked after the disk grive
goes into the purge cycle (spindie speed increases) but befores heads are loaded. if the
speed i3 out of tolerancs at thia time, NLDSFG (disk starting fault) is generated followed
Dy an amergency unload. Refer to Figure B-2, Emergancy Unicad Caused by Speed Qut of
Tolerance, Troubleshooting Fiowchart, for the troubleshoating procedure,

B10 DISK SPEED ERROR TROUBLESHOOTING FLOWCHART, INTRODUCTION

A low iogic level at U208-1 (Logic PCBA) indicates a disk speed error emergency unload. A
disk speeg srror emergency uniload occurs if the spindle speed varies =3 percent after the
disk drive READY lamp lights. Refer to Paragraph 6.10.2 in the manual, Spindle Speed
Accuracy Test. Refer to Figure B-3, Emergency Unioad Caused by Disk Speed Error,
Troubleshocting Fiowchart, for the troubleshooting procedure.

811 POSITION LIMIT ERROR TROUBLESHOOTING FLOWCHART, INTRODUCTION

A low logic level at U308-11 (Logic PCBA) indicatas a position limit error emergency
unioad. A pesition limit error occurs when the pesitioner axceeds the limits of track —1.5
and track 205, The error |s caused by the positionar's index signal being misadjusted or by
the servo system going out of control. Refer to Figure B-4, Emergency Untoad Caused by
Pasition Limit Error, Troubleshooting Fiowchart, for the troubieshooting procedura.

B12 POSITION TRANSDUCER LAMP FAILURE TROUBLESHOOTING FLOWGCHART,
INTRCDUCTICON

A low logic level at U306-12 (Logic PCBA) indlcates a position transducer lamp failure. An
emergency uniocad caused by a position transducer lamp failure protects the positioner
when the lamp fails because all other unicads can occur only when the lamp is working
properly. FRefer to Figure B-5, Emergency Unicad Caused by Position Transducer Lamp
Failure, Troubleshooting Flowchart, for the troubleshooting procedure,
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B13 WRITE EMERGENCY ERROR it

A low lagic level at U306-12 (Logic PCBA) indicates a Write emergency error emergency
unload. A Write emergency errar occurs when sither of the following occurs.

(1) The disk drive tries to write through two hedds simuitaneousty.
{2) The write or erase current is on but not snabied.

If the emergency uniocad caused by a Write emergency error is diagnosed, the problem is
caused by a defective Read/Write PCBA or defective head. Check heads for shorts or
openas. If heads are good, repiace the Read/Write PCBA,

B14 EXTERNAL EMERGENCY UNLOAD

A low logic levei at U306-3 (Logic PCBA) indicates an external emergency unload; e.g.,
trouble in the compuer. However, the trouble may be in the disk drive. To determine
whether the troubia is in the disk driva ¢r external device, check the logic level at US0-13
{Logic PCBA), If US0-13 is low, trouble is in the external device. If US0-13 remains high
whiie U308-3 is [ow, repiace the Logic PCBA,

P15 SEEK TIME ERROR

A low lagic level at U30B-6 (Logic PCBA) indicates a seek time error smergency uniocad. A
seek time arror occurs when the positioner takes longer than 2C0 msec to compiete a seek
to a new track location. When dlsk is turming at the correct speed, disconnect J205 (Servo
PCBA) and Ioad the head manuaily. Check to make sure that the positioner is free to move
properly. Binding may be caused by foreign matter ¢n the voice coil, or scaie on the
reticie. Look for any obstruction that would prevent free movemant of the carriage. A
defective bearing may also cause positioner malfunction, if the problem persists, replace
the Logic PCBA.

B18 POWER CLEAR

A high logic level at U405-8 {Logic PCBA) indicates a power clear emergency unjoad. This
unioad protects the disk drive and data written on the disk in the event of line dropouts or
loss of power. Tha power clear unload aiso puts togic in the correct state during power-up,

It Y405-8 (Logic PCBA) goes high, check t¢ dstermine whether the +5v dc and £20v dc
are within tolerance. Refer to Paragraph 6.6.2 in the manual. If voltages are out of
tolerance, refer 1o Power Supply Fault {solation Procadure, Paragraph B8. if voitages are
within tolerance, then the power clear circuit is malfunctioning. Replacs the Servo PCBA,

B-1&
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D3000 SERVQO ADJUSTMENT AID

O

R TP
*226 X+90 GAIN 2
158 +5V LTP 18
167 =5V LTP 19
55 SEEK TIME —m=
98 INDEX BAL 3
70 X+0 BAL 20
79 X+90 BAL 2
204 TACH BAL 16
22 SUM.AMP BAL 20
69 X+0 GAIN 20
111

CUR.FBK. 15

Cut out and paste onto
cardboarxd.

X+, X+90 GAIN: 12V p-P

SEEK TIME: LTP12 (P) LTP9(D)
134 (67) TRK.SK.=38 (35}MS.

CUR.FBK: LONG SEEK, 1.4V P-P C)

1 REVOLUTION LTP7: 40MS@1500
25M8@2400




