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Chapter 1
Introduction

1.1 Product Description

The RYEN optical disk drive i a rendom-scoess mass storage dewice using ve-
toowable media, The BV} v o WrileDoce Resd-Wany {WORM) drive that uaea
a lazer avstem to weite and read datp, Bach RY20 disk cartndpe tun store up
tir ome rigabyte of information par side.

The RV20 deive paes ite own internal bus. the 131 bus, The ISI bus can sup-
pork up to frne drives in a subaystem jone master withe theoe daisychaned
slaves|. Eoch drive in a subsvatean mmesh Tues & amque 78T addresa {pnntend
madule numbert, & e 3,

1.2 Subsystem Description

The RVE) subsystemn is containad in an G4} cebinet, All deives in the sub-
aystern are powered fheough an 574 power cnntroller slso eontained o the
112643, The power contrnller ronaecta to aite porer, The T10842 may also cor-
toln an RA- seviea disk drmee that is independeot of che BVED subsvsten,
Tigure 1-1 gshows tha HiG4d rubinoe with four BVE0s and an BA- series disk
drive inscalled.

Tuerocdoesior I-T



Fipure 1-1 1Y 21} Subaysten

{ 7
1
5

SHE s gy

Tho IR subsyetem eomaiacs of up ta four AY20s cabled v a daisy-chinin con
figuration. A subsrstem can be any combinetion from the minimm conlignre-
wion af one master drive 1o a moxicoonn confooocetion of four [ 205 ae
marter drive with thres slave drives daisp-cleined off of the oesker). A mastes
drive containg a drive subsysbem conteolter sodule that is the intertoce be-
tween the 181 bus and LERI The HI643 can #lso hold four wester 1RY20
drives fuur separate subayatema). The LEERT data eaves Lhe drive sulyyatem
conteolber o the master snd snters a KLES] adaptar madule in the BI- ar
G-Fus host system, Figare 1-2 i 8 bloek diegram of a four-irive RV20 subuys-
ten fone master wich threo slaes).

-2 Frirocfuction



Figmeee 1-2 BRV20 Subsystem Block Diagram

VAX HOST

FV20 SUBSYSTEM

FU

LR wE HEL] 1£1
SURSTSTEY I-n—-.« AIORFE | MASTEF
GONT20L FR !
| I
3 15l SLAVE
WFT D el o ADLREES
i
!
Rl s | sLavE
P S ..l:--!ﬂ':s.. >
-— _
R'v22 |I— . _'-3 S_AYE
[InEa [ TEEA N = oAl ._1|-.!H ]

1.3 Field Repiaceable Units
The subsystem Fisld Lieplocvuble Units (FRUA) are Hated o Table -1

[FIRE L B

Tntrpcdiendfoe:  0-5



Table 1-1 IField Heplaceabls Uinlig

——ALL et —

Fart blumber Fart Mame

L1 4 BLESL-2 adaptar maiule
L1774l KLEST-G adapler moduls
HO17Y-MX LE&I incerfare cahle
2W-L 800 151 interfaca cable
29EH4 5804 151 terminacnr assembly

202640000
20-2064 3410
20-206 130
20-265 800
20-2845 3010
20-Ea4AH-000
20-2554 3 2000k

2h-22 k0
h-2E-E k00
2h-Re -0
20-244 -0
2R-Fi4 25700
dh-r a0
a2 dE-0H)
302 BR-1)
2N-2Rd 3711
A2 440G IH)
224 H)
Ai-diEdlg-A0)

Lo-Ehd X400
PEhT A
20-2644 000
P0-26 5 1-00
P0-064 40401
P0-0E4 15 7-00)
FG-Bd 23000
20-26.4 7 200
20254 B3N]
SPGB
LI IR

F=ar pane] groood stropy 162

Filter gri:l

Aar il

Blart/Scop switel foperetor panel)
Wrike Prutect switch {opeocator panel)
Operalae panc] T

Maintenance panel

Finver supply

Card rack backplace

drive subsvstem conbroller
RO PCA

18T TA

aerrnidrive conbeol (ST POA

Modulator demodutator svocivomizer (RIS} POA

Readfvereito conbrol (IO FUA
Servo syslems PCA

Errar signal generalor TESG) PCA
Fan aszembly

Spindle

Spindis palley helt
sSpindle grounding Brnsh
Spindle bratne

Spindle mutor vescmobly
Spindlle brake

Bascplate tonninator FOUA
Carriag

Tachwmetoer sepssor
Cruasdband sewsor
Tecarlee k. gerieaisd
Carriage ok soleoid

-4 Ffeeshiiotion



1.4 Diagnostics

The suhsvatem an be teatad throogh the hose or ao individoal drive can he
talcent nft-line and tested.

The subsysteim, is tested wsing bwo fypes of hnst diagmaatics. listed oext and
deacribad o detail in Chapter 2,

. Lavel IT] diagnostica chet ere run thronghs the bost supersisors
{VAX Diagnoatic Sopervisor un Bl systems and WicroVAT
Liygnostie Mogitor oo Micra¥ aX srstems),

* Level IIR Dala Rebalvlity Thagnostics (Bi-hared host syatamas only)

These disgnostics jvuiate pooblums b o simple corrective artion o en one i
two foiled items: an BY2Q deive nr the sommuaication path to the host.

The drive subsystem conmenller has a set of basic selt-tezts thee ore imple-
mented on power-ap, Test resules ave shown in the series of LED ndicators on
tlz hoard, Thir pewer-up sequence is described o Chepioer £,

When pn BRY 24 drivre 1z isolated as the Failed tbem, o Eailuee eode and subtalhme
cnde {wwhen one .[I,FlF]iI:Er are alsoe called aul, '|'|__',.' LI diagurm:u’.. These todes corre-
spond to the codes listed in Chapter 3 of cthis guide. Chapter § outlines spevitic
coroective ackions ta take to corrert problemz n an 10Y20 drive,

1.5 Toeis and Egquipment

Thete are no special toole or sguipment peeded bo cepair the BY 20 rubsystem,
but be saore wm huwe o stukie kit

Yiau esnnet uae oustomer medie to run soree of bhe Lesis, Yoo will need a dadi-
cated diagnostic tesb disk b o the Tasel 1M1 tezes oo the rubsyrtem. Chapter
# grives instructions on how o create a dedicatad diagmostic teec divk from a
blank disk, T wom arve munning tests on a multideive subsystem. il is recom-
moawdod Lhst you have ene taac disk for sach drive in the subsysiom,

inirpcfuecding A8



1.6 Reiated Documeniation
Tuble -2 lists dorumentation releted to the £y 290 mbsystem.

Takde 1-2 Belaled Daeotne ] e

1 FRekit: Farc Muntbes Daseriplion

R0 Optical Dhisk EREGEVERDM  Customer decumenc that explsios
Huasyatam Owner's thi Dasic cperstions of the
Tlpial BEV20 drive, Insfructious ore givan

i By enaouad fur Joadingr, weloasd-
ing, anil weite-prrotectiog diska,
s mantual slso contodns husdic
mamnLeEnanee and Losting

intnrmation.
BvE0 Optical Disk EK-ORVERIN  Containg Insorwckions Toe
Subsretem Instullecion installimg an EVED subsyatem af
Cuide o eustomer site from vnpacking

theouely verification This manoal
Alsn camraing hashe powec-up conii-
clanice cherks om the system, as
well az instragtions Tor ingballiogs
an add-oin EVIN 1o 2n axisilngy
anhayacemn:.

1.7 Drive Operation

The frond, meincensnce. and rear panelz of che RVE) drive are shown in
Tigpares 143, 14, and 1§ The follvwing peragruphy desenibe the panals.
1.7.1 Front Panal

‘I'he fromt punel {Figure 1-#! cnnsistz of che revtridge door. the tilcer grill, the
uperntor panel and the maintenance panel. These are deserihad nexk.

Cartridge dogr — When opensd, allows for a disle 1o ke inserted ok the dove,
¥hen closed, proteces indarnst parts of che deivs Troo gxposecs W dest and
dirt.

Filer geill -— Houses the air filbee, whicl profects the infernal compuensnts of

Fhe drise From escessive dust aond dick, The e shoold b inspected repelarly,
ceaned as meeded, and coeplaced whon feawed oo dooared.

i3 Tdeodfyodini



igure |-7 BV3 Front Pencl

CASTRIZGE
1EA0R

't\ |
FILTER L L BN TE® AR

111N TIHI PaMEL GECESE
MUKBER  1810A

1 [L14) Anlx -
Shiez Pl S

uIEPLEY i

AFzRATOR PaLFL PR N

Operator pansl — The operaine panel consists of o hexadecimal display.
StartStop-Ruody switehiindicacor, Write Prolect sedtchiindicntor, ard Power
indicatorfaddress plog. Table 1-8 lists Lhese cnnfrnls and indicaturs fnoed de-
grethes theic funglions.

TMECE waik number — This recessed aeea on the front perel 5 foe the num-
borad lahels Lhat cmrsapond to the THSCFP enit oumbee you assign during -
etaliation.

Blyiniznanoe panet wocess door — Allnss wecess to the maintanance punel.
which = shown in Figuee 1-4, Tahle 1-4 descrilies al the ardtches wod indica-
bors O Ce MATRCEREDUE (R

Srdroetgetion 1T



Tuble 1-3 Opeealor Panel Conteols ond Todicators

Ew Lol indieator Tyeialiar

Bt

Hezxadecimal dizplay T red LEIMS

Start'Stup switch ¥ puzition pushbutton

Ready indicatng Creen TET
slocaied oo Lhe
SiariBtap swicrhl

Thig display gives o Z-lizit
hexadecimal slalus code,
When a failuee is deterted
caring mormal aperation, T4
iz digplayed aud the drive
acps tunetioming. Daviag a
diagnostic sessinn, this dis-
nlewr tlashes resrn resulis,

Pragzing chis aaitch in e
&Scart pozitiont will cause tha
spaincle mobor to oapin thie
disk up ro spood,

Whien Lhis switch bs io the
Srark pusilion, pressing this
swiceh et he Sr00 oostciun)
will vavee the spindle motor
tu zpin the diak daosm.

When on. indireces chat

the spindle mntor is unp o
sped,

When flashing, indicales
spindle (5 in the process of
SPin-up O spin-guven.

When off, ndicales thar spin-
fle mneoe s alf,

I8 Dervodveicn



Tuble 1-5F Operator Ponel Controls and [acicators 1Cont)

Swilteh/Indbratne Ty pe!Coalor Al

Write Protact 2 porition pushbutton Presaing this switch will

Swiich PTEVERD &0y WIiting to the

dizk inside the KYIU.

Write Frucect Yoetow LD Whoen an, indicates that

Lndicatar {Incated on the the disle inside the RVE)
Wit Probeat switchit 1% write nrotectad. This indi-

vabor wilt be on regardlesa of
which of the two nethods of
write profecting & disk has
heetr used [hnst somimand,
Write Protecr awiteh, o with
the Write Protert tab on the
disk carceidge).

Porrer indicator Cireen LELY "Thiz Lght is vn wheo
{luekted oo tha puwer s proseot inside
address plug) the drkn.

Acddreuy plug Swilcheag T.ahell=d oo cop wich contral

racelule {0 numbear. Toe
fromt beral nuist e comosned
Loy wee the COW aumber 1hae a
drive hag been assipgned,

rfeocfecding 147



1.7.2 Malntenance Panzl

The maintenasoe panet 1Fimiee 1-41 k5 Tocated behind 1he maiedesance panel
access door on the Ieone panel, TL conlaing a bwo-digit pexadecimal display and
the conteols and indicalors descrlbed i Takble 1-2,

The boesadecicnal disploy e wacd Lo disalay data opul w0 el deivo, This duta
ncludes 168t opuiong, 1est aombers, 1est parameters, and ewmoey localioos,
Tha display gres blank whils you press the ENTER key, indicating the drive
has received the input deca. When appropriate, the deive outpats dute (on the
digplay) in reply tw the inpats, I oo invalid test number d9 wpet. the display
flushes theee cioes and TTP is displaved in the operator paoel hesedecimul dis-
play,

During divgnostic testing, cwodezil Mesadecimall test and subdes: aombors dis-
plav, Diagnastle testlog s desceibed [ wore detall in Chapier 3,

Figure 1-4 BVE0 Maintensoce Pancl

HERLOECII AL
DIEFLGY

IMCA R¥32 I“CR LAl
KEY KEv
ETART-3TOF KLY EniEH KRS

A0 RDIZaeCR LR IRRIe FL o The b

ML AET
SHIE [RIPAL AR

== MEM KEY
AfD IMDICETOR

/

Fi K'Y sl r”’ WASTEIR
IMOESO RESET <E¥
HeELael"
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Teoble |- Maincananes Fanol Contrels and Todicaiors

Cronnent

Concenlilodicator  Deseriplion Purpnse

Hexadecimal LEDR Thisays data

digplay inputs g
rwinpnita

INCH MSD ke hemlpane ey Increnzents
market sirnaiBivunt
digit uf Hie
hexidecinmal
display,

o INCIL LS hey plamnbrane key lncromenis
least wighilleant.
digil ol the
hexaslacinal
Hiaplay.

Blanks whilc you
press cthe ENTELR
Jeery,

e dhala inpur is
represeied as a
hexarecitnal vatue from
it B, le 05 diz-

taved as the left

ar ot Fienificent
digrit in the

H-dliyrit hescadoerdmal
displuy,

Steppoed vr continuouy
by prossing cvcles
tlue tlizmin froi 5o F,
resLarting at 0 nnce

F is raarhed.

The datu input is
rapregestod s o
bexvdecirual valug
frumm O Lo T, 1L iR
displaved as the
righr nr least
aigmitirant digit

w1 rhe 2-Jigit
hexaclanimai displuy,

Stepoed or contlouas
kay pressiog cycles
the digit. rem Q62 F,
restucsng al [ ence

F s reoched,
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Tabkle 1-4 Maintenance Paie] Condrels end Indicstora [Conzl

Control'Indicacnr  Dresatcipeiion

Furpoge

L mnm ens

FUANTST T ey Membrane key

HTART/STOIR I.FET}:
indicwzor
ENTER Loy Membrans key

When in Tl
e, e sing
thiz kay haping
exerticon of &
didgnaslie [esk
nr vaiitlakes an
nprinmn.

Tien in Bun o,

pressing this ey
stopy exerutiom
of tha diagmostic
test comrantly
TUNMNIing.

Wi 3 Stoppesd
rocsds:, prossing
thiz ke reacarts
the cesk ar
auhtaat.

Llaminates to
iolicute the
STARTSTOR kuv
has e

prossel,

This kiew caeses
the firraware n
save bhe date
vt ewrcently
displaved on the
MMt nATIes
peml,

Terswingr this ey
cxiks Stopped
rawpedy pod coders
Tdia vl
allrwing
yelactinn nt 7
taat ar amition,

Taocated i e
STARTIETOT ke,
Flushes while a
test or suhbtest
EXEMINRS,

Helooringr a tast,
in Szunped mode
terminales # i
cibrant resl gl
niares tha
anhsysrem i Ml
micle.

The naw reeh muamibey
raplares the last

tost nurber

ke,
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Tuble | -4 DMalncenance Panel Concrols and Tndicwtors (Conep

Contralllndleator  Daceription Purpuss Coanunent

ENTFER indicater  LLEL Elaaks whils Lorated in thu
the FMTER key  EMTEIL key,
iz presacd,

LIS WIEM key Kembrone key When in Klle YWhen in Lisplay
e, peessing mnie after &

15 F G hd
indivutiar

DE MONE ke

LET)

Membrune ey

thiz ey enlecs

the Tigplay mode.

This allows 8
RN N
paTAELEY
localismn T be
displayed andior
Tsditied.

Whea in Srupped
i, prassing
this zeyv antars
Display miexde.

Llarminetes whcn
ISP MEM key
how T pressed,

Wlien in Mnrmal
mile, pregaing
thiz ey enters
the €I puand e,

memary loratinn
ne parametesr s
displuzed. prossing
the ey roturns

thie ddrive tu

ldle muode.

When in Dhsplay
merde. presSsing
the key returns
the drive to
Stopped mesds,

Lrescatad i the
THEP R EM key.

All muintensoe:
pane] fnnetions
Ll roagrer reset
ore enabled gr
Li=abled wia the

CE e kay,
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Table 1+ Malntenanee Painel Contepls @i! Trdicodors {Goenll

Control/lndieator

Dreacriptio

Pk jinss Crodnign,

Chi MODE

toediva ko

FL key

LEL

Membrone key

Muminatsa o~ Tncared in 1he

indicate che UE mnde kay.

Rv20is in CL

enaude, Upun entry of C18
mnde. all maintenance
panel indirators
tleninste while the
hexadecinn! display
cvcles shroael 4,
I, 228, ., FI, This
i5 fallowed Ty 2 sinulur
cherk of 1he nperatur
panel hexadasimal
dizplay.

Frouonw

diagrmustic

in Stupped ur

Tdle wvocle and

an errnt is

encnentered.

pragzingr this

ke displavy

subfailure cudes

on the vperetor

panel,

When in THsplay
ke, Pressing

this kay displays
the mnst signifirane
byte of the murrent
miemoey addrass an
the vperutor panel.

1-id
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Tukle 1-d Walutenanze Pancl Conlruls and Tndleacnea (Conth

ControlTodlcatar  Daseripéion Purpnse Comammse g

F! ingdizat LR llluminates whes  Localed in the F1
thie 11 Loy Tas keay.
boeon presecd,

- Master lesod key  Wembrane ey Pressing thes ker  Thia key con b umed

eowses B BV20 aosdtdme. regordloess
o o through nf earrent
a powir-n reret  pperetions,
SROUSTICE,

1.7.3 Raar Pans!

The rear panel {Fipure 1-81 crnaista of the tullowing,

Cirrmit brenker JCR1Y — ORI iz maed co apply power to che T2, This brealoer
wall exrip in the event nf 8 serivoy eoreceol or wollage problem.

At jnoat connector 11201 — This vounects the prwer cord to the 874 pnwees
contruller,

Ciroundd strep [B# — Al BVE0 drives most be fitted with a groand stiep.

LRRT conneccor 4610 - This connecta the master drive to the BLERT odapler
In the host vie she BCITY-XX LESL inderconnget rable.

181 1M conpector &1 1R — In the HV20 master drive. this conoetlor terminatas
at J14. [n u dgisy-chain configuration, the TR intertoes calle coanerts from the
provious dreive to s cononceclar,

@1 OUT coanercnT W17 — Inoa daigr-chain confiznecation, the 151 interface
peibile: connects from clds connector auc to the oext deive. This connector wwst
be ternineted at JE2 whoen i s (he laac flese dnou dadsy-chain contiguration o
on 4 caeelrive mibavace,

Blawser erminador somnockor (J18 — A tormdnoior aszambly must be jnstelled
12 J10 [fran J18E for the master ByE0 fnoo sulsystem lincloding 4 subsystam
that eomaista of vow drive

ave terminatur coneectoy LEY - A Lerminazor assewdly mast be inatallsd in
JE2 PFrom JLT Do tha last slave defee inan BV subsvstee 1EDis inclodes o
subavstem thad consista ot o Ao,

tatrodmetioey T-TE



Pigrope: 106 V2D ear Panel
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Chapter 2
Subsysiem Testing

2.1 Gsanaral

Thix chapter giea instruccinna o how co man tests on the BY2D subeyste.

Purpernphs 2.2 and 2.3 give instructions on ronning Tewvel T diagnogtics
thrangh che YAX [Mapnoatic Bopevrisor 1V and TdbeenVAS DHagnostic
Momitor IMTIA), The Tewal] [T diapnostics are mae i stondalong mode) the sys-
tean st he taken off-line to run thean, Thoese Lesks decect #rrors and aperity
one of the following fadled bons,

n An B drive

n The voowedealion path Lo the last

When an V20 doive 1s isolaced 25 the tfailed itam, a failore code wnd sobdiadloe:
covle iwrhen ome appliss] see olso called out by the diagnostic. These codes curre-
spond to the oodes Hated o Chapcer 3 of this guido. Chaptec § oullines speclils
correcive actions oo cake to cormeet problems in o BV2D drive.

Paragraph 2.4 givea instructione oo roonng che extengive Level (1 Date
Relizlilivy riagnostics for Bl systems, Those daia eslinbilicy dizgnostiea can
only be mm in uzer mode.

Parzgraph 2.0 gives instructivny oo rurning the nn-line Level (L TP tests and
Faragraph 2.6 gives informutivn ue ¥ erear logs. Paragraph 2.7 dustribes
the poer-up best the deive subsystem conirnlier module perforne whe @ mas-
et RYZ iz powered ep,
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2.2 Hunning Level {1 D'ﬂgﬂﬂﬁ"ﬂg Ti'ifﬂl.igh Vg

(n Bl-besed systems. tha Lewel TI1 diagnnsfics are mm throngh ¥TE, Leve] 1L
diagnosticy an only be run in atandalane mode. The svatem mnst e taken
uif-ling fo mun Lewel 111 diagnostics.

2.2.1 Equigment

Ta van Lewel TIT dipgnostics, FYRVA must be gvailable Lo bbe Ficld Service
arpount or on 8 leadabla desace.

You muac alan use your awm fest disk to best drives; sevwer o cuslomer medin
fon testing. A test disk can be crestad From a blank disk wirh cest 32, WMake
sure: thot tho driva fo be tested hnz e tesc diak instelled and the Starc'Stnp
switeil 1s pressed o,

2.2.2 HELP

Help is available throughout, VIXE. Tyniag HELI will diswlay a Izt of topics
that heve on-line help, Drping HEGLE follmsed by the desited tnpic of command
will dispior information sbout that topic.

Additional information can e shained from e host svstem deeameatation
A also the VAX IHaewostie Supervisor Ueer’s Guide {IER-YEDSU-UGh

2.2.3 Bringing Y05 g and Leading EVRVYA

Bagin the test sessivn by running the Megnostic Supervisor. Entry into the
Liggmostie Supervizor is indiceted by the LS = prompt.

Lo the Level TIN diggnestics with the fillossing command sl press the
RETURN key {={R=}L

DS» LJAD EVAVA <CR=
DE»

When the dispoostics ere lcaded. the U8 > prompt comes up.

2.2.4 ATTACH and SELECT

The ATTAUH command is psed bo specily a device 06 Lhe system undes fout,
A devire canant he accessed by VI8 wnless b hes Dest beon ATTAUT Lod,

22 Subeystewn Testing



Bafore she RV con be tested. s Sype, loration, and cheracteristics g, be
ATTACHed. The subsyuture is connected w1 the dive subsystom conbrolles in
the masgcer V2L The masker connects to the KLESEE odaples in the host,
which s epanectol Lo Lhe prosesany. The cumplete poth [rom prosazenr tre da-
wrica must Lo eskallished snth twen ATVACIL soguencas hafore tasting can begin.

To AVTACIL the subsystem ure the followlyr stardard ATTACH sequente tor
all WIS dipgnoslic packages.

ATTACH DEVICE_TYPE DEVICE_LiMY GEVICC_WAME BI HODE &

The ATTACH sequence can b polansd on ona Jine or row will e provnyded for
cach paraecer in the cormand,

Exampl::

0%: AFTACH DWALA FUE BLAD & <CAX
2tz

Iy

DS5» ATTAHLH <CR>

Device Type? DWELA <CR=
Device Link? HUB <CR»
Device Hame? 3LA0 <gR=>
A MODOE # (HEX2Y? & O[>
ns=

The first ATTACH seguene ju sueressfil when the DS = promph reappeara
withoul oy eeror messages, The neet ATTAUH sequencs has the toilnwing
frrmak,

ATTAHLEH DEVICE_TYPE DEYICE_NAME pEYITF LCER_ADDREIS ViLTOR ER

Bacauss the subsvetem hae been ATTACHed with the first ATTAUH csmmand
strioy. the supervisor now eeogniues the DEVICLE TYTE sz RV The
DEVIOE iz che bxmica] uome ot rhe eopceoler (RITRCEL Fariher, yow st
Lrow 1he OCRE end vector adidveseaz, ng well ve the BR level because they acc
also pact of the ronmend steing
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Here iz an axamnle of the second ATTACIT sequener. liemember. the ad-
fdrerzes are prabahly differear for vour subsyslom,

DS> ATTACH RvZ0D BLAOD KUAD 774500 300 5 <{Rp>
G5>

Fhe serond ATTACH sequence is successiul when the T > prompt reappears
without ans vroor messsges.

The nuxt step i ko SELECL the drive subsvstem contrallee,

DE» LELECT MUALD <CR>
B&r

2.2.% Running the Tasic

¥When che concroller iz SELECTel, vou can SELECT end 9ET che test parpm-
etere youu wanc to use in this fasning sessimn.

‘Thet tests pnly Tun on drives that have disks inslalled wnd spinnino. {Chis is the
cases §f thie Brady indicetur, leated nnche drive's S0aelSoop switch, s o)
Wl o ek of tests o minning on a pmltideive sobseslem, o test runa on each
edeive hatore the nexl Lest by performed.

CARUTION
Mevar vse cugtomer media whan running Lavzl 1 igsts. Use g
gprefch digi or 5 dedlcalad teei disk.

There are 32 Lewel TTT tears, Table 2-3 lists the tests wod the duration nf easl
ome. There are two fecs of testar Funclional Lests (1 te 19 and atility teats (20
e A2]. The crmplets funcuional wesk s2i kkes obout teencr minuzaas per deive
& TUm.

Sume of the utilicy teata are not artually tests, THLiy fowr 22, for ceoamiple,
forces a slakisticu] report to be printed gat atrer the corrent fests o complete.
Thu: eenlete sut of utilicies and adlity teste takes hetween 8wl 6 Lours per
alrive Lo rol

Parwgrapd 246 giver descriptioms of all the Lests, whal ey do, and sny eguin-
ment or wser ioput needed frr the tescs Lo rwn.
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The Tollpwing ave some of the moee conuman commands used o Y DS,

SHOW TESTS - This command listz all the 10¥ 20 cosks, Table 2-1 lists the
1ev i) testy and gives the duration of each Ipee drive w che subaystem).

107 THACE — Teaces the tast sod cutput status of each tear a2 it rana.
SL1AIT - Runs the reata.

The cumplete funrtional teac set §s che defaolt testing monde. To run the com-
plece funetinnal cest set ftosts 1 wo 194 Lype START without any guulificrs,

35> START <CR>

To ran a specifc funetional teat. type STALLT followed Dy tha test iumber. For
eadrnpls, to Ton tere 10, grpe the following,

P> START/TEST=10:10 <CR>
Ta runt & series of tests in sequence, trpe the atarting and the coding test

strehers i the teat number field of the string. For examphe. to cun bests 6
through 10, gpe the following.

D5» STARTSTEST=D4z%3 <CR>

Tu run wtility heats 1testa 20 to 32h tloe seclion gualifier muoae be veed with the
START cnmmand. The START eoimunand muses be in the followinge format.

ETARTSEECTIDN:UTILITY/TEET=pn:nnN

TF nn (TEST guelificr is given in the command. the entice ability Lest set will
eun. o run el thoe utilicy bests, Gpe the tollorwing,

DE> START/SECTIOR:UTILITY <<R=

To ran a specific utiliy cest, include the test oumber in the string. For sxam-
ple, to run wbility test 20, use the foliowing command.

p&r START/SECTIDN:UTILETY/TEST=20:20 <{RZ>

Suhaperen Festing &8



Ter run & series of vtilicy testy in sequenna. type the aAcarting and the ending
teat numbers in the Lest number Geld of the string, Mor example. co o wiilisy
toata 265 through 42, tpe che fallowiog,

D3> START/SECTION:UTILITY/TEST=253:37 <CH>

To v 3 $est o series of tests o specitivd nember of times, use the FARS RS
guaalifiar with che START corncsnd, for coeample. o run arcility tescs @5
chtough A2 three times, tepe Lhe following,

—

Tl

Talile B-F Lesed TTT Tesis

PS*START/BECTION :UTILITY/TEST 25:32/PASSES=3 <CR>

T,

Dumber MNumber Trsl Tuat
ﬁ"ﬂs:l MMl MNapie Thirmtion
Punetional Teats

1 1 Koty existence L-1 sevomelr

2 ¥ Power-up initialization L-4 secomda

3 3 Sleps 1-4 Initinkienbion 1-4 seconds

4 4 Dhiagnas Lic SA wrap 1-4 seconds

& f Yartar and BR lewvs] 1.4 secunds

£ i Purge and pall 1-4 suevndy

i T Hmall ring lifter iniciglizatinn i-4 &ernnds

d i Large ning butfer initializaticn -4 sannnds

g i Crat DIUET status -4 geconets

10 10 CHUiservar bas clata I-4 gernnds

11 11 Internul drive microdiagnngstio A minitas per drive
12 12 Dirive spin-up 1 minute per doive
|5 13 Diejwz §pin-down 1 minute per drive
14 14 Telogal conenend and funckion 1 minutz per drive
L5 I 5 Fasic seck 4 minucce per drive
L I Jerpen i purtp seok ¢ nuimatu per drive
LT 17" Rasin raad # mrinukey prer drive
19 19* Liaain write 2 emiowL2g per drive
14 14 GPLMeire bos data I pinnice par o
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Tent

Takle 21 Level i]._l _'_I'El:'ls [Caan

Test

Mumber Mumber Tes:
V&) MDME Muunc

Tusl
Tlekiiine

2
1
X
24
24
2h
26
27
25
24
3
3l
32

Thilicy Testa

| Enable Y0 firweewarye craoe logs
2 Tipdate seriad IGART covisioen leinel
3 Fruoe diegrnvstic statistical vepoic
1 Seele petalilily

i Sloord e relialilicr

i Feadl daca reliability

K Tiata reliability spin-dowlspin-n

Y Wiile dara reliability

4 Thick alloeation acility

10 TITiVE TRRFED LLELLELILS

13 Update drive revision eeels
12 Write protect

13 Initialize dinpoostic s disk

* MIIFM crorcissr lesta

2.2,

& Tast Descriptions

Tunctinnal Tast L - Tegister Fxiacerne

< L0 geconds

< L0 secunds

= L0 s s

43 rpirmaties per drive
& roinntes e drive
2 hinwrs per drive

5 minutey por deive
% hrvats per drive

2 minbtes per drive
20 minutey

= M serondy

1 seconcds

2 minutis

Thia test tirut clioeis lor the existencs of Lhe address of che LB end SA

registers fur tho subsystem.

B chwwy register addresses wre nooesistent, che subsystem will be dropper

from Leshing ard the errur reprLed.

Funciioenal Test 2 — Poweer-Tp Tnitialization

This 1287 initistes und roports She resalta of the drive subsystem vonteollar

Lavel A disgnuacics

The follosing trpee of osting ave perforiasl by (he Tevel A icrodieg ooy

Y

FETROA — 1his rosl cherkamne wnd, verilies 1he nceprity of the EPRUN

in the dove conkeollee.
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MET) — This st werilicy basic fooefinaading of the M1,
RAM — This tests and veriflies the intepeicy of the RAW,

TIMERS — The twn internal prograimmabie dmers ave ceeced and vorified
to L vperationol,

Functional Test & — Steps 1-4 Initializalion

Greps 1,2, 3 and 4 of che inibialization seguenee we performed 2o all
brilg are: cheoked in che BA regiscar 1o make suce che stepa were completed
rartectly and Whoere were no sreors.

Funrtinrmzl Test 4 - DHagnostic &4 YWrean

The drive subsysben controller is initialfized W Tiegnostic Wrap mode,
Then tha tesc floats a 1 kit throwgh the SA vegireee 0 malie sure it echoes
properly. This pracess iz then eepeated, flonticg a 0 bit thenoegh the SA
reyriater.

Doacdnna! Test 5 — Verlor and B Lovel

The initialization apquence is stprbed with the ncerrupl enable Lic aet ta
iy Lhe sulppslom's veezor and BR levd, The priceice lavel ol the ipter-
rupt requesc is alsn verificd

Failure of the drive sohgpeareon controllar to veckae aeopecly will rause this
teat to tail Possible regsons for vo ineoveect interrupt juelnde incnrrect
Lardware contignuratiar, hroken hardwers, and nperalor orrur therdwsre ar-
bach poriurned neoeectlyl. A complered interrups at the woome B Lesel
will b reprorted.

Functional Test & — Porge sad Tall

R

This lest gecformz the firad three siopy of the inidelizatinn seguence, When
the hisl respeendy to cie step 3 crangitiaun b weices o 1 ki ce L 13 of che
SA remister, therchy requesting the exerylion of purge and poll tesilng,
The host then wails o the §A regiszer to wansilion to U, simulating a
Upurge eomplated” hosk action. Then the host weiles the S5 register Lo ()
und reads che T repisler bo simuolate 3 “zrart. Pl cocmansd from 1he
hoat to the port. This st be compleced by bhe Bost witlin OG0 maillisee-
oncs. I'he tast s enmplete when the deime oontvoller puueunces the cransi-
tiun to mtep 4 in the 8A rugister.
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Fungtionet Test T — Small Bing Boffer initiclization, Steps 3-4

The drive suberscem controiles 5 mitlulized withoul imferiupie and using
the smalizst rng buffer. This s the first ime Lhat te initiaiization ze-
quence is carvied out o conpletion, Tnilialization with the amellest ring
lnffar selectad minimizes the kost memory area wich which the dedve sube
gyatam eontroller joust be able to gomimunicete and verifics Dugic THISCT
commumiretions hetwesn che st and the eomteoller, The srmpllesl sl
ring buller is a offer of tavn Ai-bit sloty,

Tunerional Test & -— Large ling Buffer bntial=ation

WLl intenupts disabled. thy initialization sequence is exeruted with the
Largest, pragibie Ting butéer svivcbed. The lazgest possible ring batfer 1= o
bufter writly 264 JE-Lil slols.

A failure to eomplete the Ddbializeion sequenre withot error will e ore
pinited.

Functional "leat 4 — Goet TTST Siakns

The Gel TMIST seatus test reguests and tests Pl TFTET statuz of each
subsyvarem under cest tor the folluwing cese specifin rasas,

> o mowclifiars aet
- Thegal modifier et

DUST scatus o cecetved from e suhsyatem ander best after the peagram
issues the GET DMUST STATUS rommand gvailable i DT, The reaponse
puclet rovebved fenm the subsystem ia tested peainst & known gond maak.
If the capecicd and received packets do ooc matel (Exclading variable hita,
which will he Mgrnanted!, o ceror s reportad, When no moditiers ave set,
ghe submyarera shonld recuen sweeessfel stams. When modifiors are sel, che
subzyatem sloald votuen bad skama and also indicabe which byte of the

cimmmand peclel s ineorvece (A1
Fanctineal Test 10 - TS Bus Lraco

Thir test trunsfurs data From che bost o the doive sulsysiem contraller,
ard then the dsla s ceansferrad b the eontooilee bock 1e Lhe host. The
deta s cermpzecd by the Baac oo ensure ity dntogrity, The goals of this teat
are tu verily corcect TiRP semver operation and Mo integricy of the deta
puth frem e host o che ronbeoler, Tl teonsier lengTn vavies becwesn
o word and ane kbpte and aeilines woulliple host baffers oo snoolaty nor-
il bug transfers. This test passcy i all data comparea covrectly amd thecs
aru 0 B2l during the coocnamlnesnonse gxehanges
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Funetional Teat 1§ — Taternal Thedve Bicrodiaanoetic

Thiy test initiatea and wvenfies roreect operation of the drive microduagnns-
tivs. This test iy osed to verity the rorvect opeealion of the RVE0 drive. T
euns all RY20 CE mode diagnoatics exceph the 43 fests, Thaplor 3 pives
dletails on the drive’s tests and the varioua ervar codes,

Thia test calla rut emly che deive Hsclf vy u fuiled vnit, 1t elso calls ot
primary and serondary (il applicabled fajluce codes, ‘These codes eormes o
to the SAM eoder given in Chapler 3. Chaptor 3 alue lists eovrective ae-
tioma msnally FRI replacernents! to pet tle drive weorldng again, This best
paszes 1t the dvive's intermal microdiaguostics complete witlvat amaor,

Functivned Test 1¥ — Drive Snin-Tlp

This tust verifies that the SPINTP ommand is sperabicnal, & peeses if
the drive unit aping wip peoperly wilh oo eccors.

Functionel Test 13 — Drve Spin-Diows

This test verilies 1hal the SFINDOWN command ia operabionat Te passes
if the dvive anit spins dewn propeely with oo errur,

Functionul Teat 14 — llegal Command aeid Fosction

This ceet igsues all illegal drive T8T commands and verilics that the eon-
trulior will respond RAth an “iilegal cnmanand” response, Tt pusees F the
iNegal corunind iy repurted with the correet iliegal rommand respos:
macket.

Fuartinnal Test |5 - Basic Sock

Thiz test will seek to 1he lask plivsicsl seetor on che disk and then recurn
tw track {). That last physical gector address is chen halved, A seek to che
o sector address iz then dene, folleesed Ty a eetwen to track 0 'Thia eom-
tinues wntil the sector address is less chan &, This test theo skacta at trark
I} and perfurma SN0 two-track sseks, This best males sure that the debve is
capable of performing o beriv ast of seek onerations.

Functional Test 16 - SerpentionyPump Sesk

Thig cegt perlonns a seepectine seck puttern on the disk. [t is used Lo
verily thut the drive is copable of partnrming a ronyplex zet of seek opors
ations, This test pusses only if al? seeks are compleced with nn 211075,
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Funetional Tese 17 — HBesic Tead [Non-nlank Disk Reguiced!

This test veads and vecilies dera from fhe tivet 16 scctors &fler BOT. If a
diagnnetic test disk is used, knmen daty pecoorny will be read, allmering for
data eomperizuns, If 2 condizguestic test Sislk iy used, daia wiil be rzad
amel stored Do o befFer. Another cead will b pesfremnad and the date mead
will be cumpaesd against the data o Lhe hufter. Tlua test verifics Lhat the
drive oon read data romAiatencly.

Funcsinnal Lest 18 W@rike Dmca jUdapnostic Test Disk lequired)
Thia test will weite ne sector of cach of 16 date patberns ab the and of
any previcusly weizten datw, The tesi @il chen vond verily (hat the daca is
eorrecl, This beat passcs wlen a8l daca iz written fo and read from
corTECiiy.

Fanetonul Tes: 1§ — CPWDrive Bus Tlaks

Tlis tesk tranafers daba given hy the host bu the RV drive subsyutem
crmtrailes s data boMer, and cher roods S data back oo che bost, Tha Tos),
ardoware verifies that the detu tronsfesresd i2 roceect. Thiy test otllizes mmd-
tiple buffors and emulates novmal trenslers tram the dreive t Lhe hosi.

TTeility Test 20 {UMils Test 1w MTRMI — Eneble W¥20 Firmware Eror Logs

This fs wol @ 1esh. bac an dnslevelion bnoedable the fiemsare svor logs @
he priswec ouk duoving the sesi session.

Utilicy Test 21 (Wlity Test 2 i MM — Update Seial RAM Hevision Luevel

Uhis weilicy reads wond updales tha controllor rovision level in th: voncroiler
seeiab Rabi. The prugeam reads and displies the mimrent coutroller revision
lesral tur the operatsy, and then prempcs the nperetur {ur e new ropcrol-
leF ravision bu Do weitren tato el coneepller gedial WARL Biolh values are in
derimnel. = Ctrlil = cam be used al any time to et 1os ulilig.

Teility est 28 (Tiliry Teat ¥ o MTIM — Froee Disgodglic Srarisheal 1teport

This {5 nei, # kest bac b cunmand o tarce a stalisties] veport after the

aurrel Leshing seusion cods, The statistical report eincains infurimetion
pertaining 1o the perfunnence of the deive decing Lhe feats Thiv reprort
gloo calls ool ke failed LR i the avent of a fufled les.

Trtilicy Tewt 28 {Unlicy Test ¢ in MR} — ool Twehahility

Thie trata che drive b the aneritied soek creoe 2ate b desning 1013 ek
contrancla, 1t o wsod b verify that the drive has no eooers o0 1G# Reaks.
This teat passes unly 17 no ervers are doeweciad o 1105 zouks,
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Ltility Test 24 — Bhort Nata Relisbility 1Mun-blank Liske Teagnived)

‘Thiz test reeds known diaganstde data patberns on the test disk for a
fiveeminube period of dme. IF sufficient tracks hove oot heen mritten on che
test disk. choe rest staves osar at BOT and cuntinues teetinge vneil anpessi-
maialy et minutey heve elepsed. This fest vorifies chot the diivs ren read
data propercly, T coan alse run on g nonbeet dick b reading w sectnr ot data
lwice and camparing the tvwo bufera returned, Thicy cumpures are per-
frerned as miueh as possible, but the tesr rries o keep the drive straaming,
This teat passes il no hand coours are deteacced. The reiul relisbilicy rate is
aot celenlatesl by this Lest,

Utility Tesc 26 — Read D Reliability (Non-blank izl Required)

Uhis test reads kmewn disgnostic datu puttecns onche west disle, 1 sudti-
vient tracka heve nok heen weitten un the tesc disk, the wesl slars wver at
BOT awl continues testing. The complebe test tukes appeessimalely 39 min-
vies per drive and leepz & stacistical sreoe fog, To heve confidence that the
redil greor rage hee been met. thia tesc st e run for five passes. This
test passes if o Land deta or fuocrionat ervoes ocear I one ot these ereors
doas peewr, then the rest iy pbortad. Thin tesr cakes sipnfficantly longer
(pnssibly ppice a4 long! i the disgnnstie disk iz nol ssed.

MNOTE

Whern invekad individually, 1his lesl can be used to perlorm ax-
lenfive drive campatfbillty tesiing By swapping ihe disk car-
Irldge with a disk certridge written I another drive.

tilicy Tesk 26 |Tilicy Test 7 in MDM} — Tiala Reliobility Spin-down Spineugs

a2

IMnt-hlank Thsls Fasquired)

"Thiz teat pertorms o read deto reliability cest 1similar Lo tost 551 for a ran-
dnmn paried O thine. Nexso the drive (s spon dewo, Afeer o perind o ano;
mare than seven seoondy, the drive i= spun ek up, Thix veele Tepeats Tor
apprnximataly fve minutes, This tesc vevifies thay daig oliubility s not
atfected by the constant spin-up and zpin-drem of 1he drive motor. It
paesses ooly If there are no hard detu oroors. mpsre AMors, ar orrors of
uey rther type.
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Lirility Test 47 — Write Deca feliability (Test sk Heqguived!
Thin toet worifics the weite celisbilicy of oot moee than 200% of the aveil-
ahlz secbors, The deive’™s dieect read ducingy weite copability verifion that che
duta is wriktoo correctle, The deta patserns weicken are disgnostic dato pust-
terng, This Lest sl be spaoilezlly invoked and shonld nnly 5e pxecopted §f
the wiice ervor veliahility nf the drive ir in quascinn. Each pass of this fesk
fills & Targe pnrtion ot the free apckors This fest passes if there are nn
havd clata ne foocsional evives. Tn have comfidence that the wnite errne 1rata
has bwen mat. this teac zshmld be 1un tnr the pasaes.

Eltility Test 28 cility Teat ¥ in MERD) — Disk Adlveezion Utility [Mon-Blank
Diak lieguired
This bost reads tie colice disl arel Ddicaes che gweiee of celived Blocls
and &b amount of asebde spece arveilebde oo Qe diale, 1 dues ol pecfonm
dote compaces of Lhe data on the disk, The test tims is dependent. oo che
amount of dara on che dizk. Thiz cest passes aniv it chere are oo hard data
aerrara, or exvora of any othar e

Elrility Test 29 (Ucility Teat 110 in MDA — Drive Powar Monecis {'Uest Disk
[Reguired)

Thiz utility allwss the npetator i do s text of the subsystem's voltupe
margining capability, This vtiity teste tle subsrstew by onniog the
drive's Inreenal recroliagoostics Sest L) osing + - 5% offsecs oo the
puvect supply eollages 143, -8, 12, -121 Tiis test verifies that che drve’s
pravesse argining is within spacificatinnz. 1rn passes whan che unit completes
i withixit errne.

ULility Tesl 30 WLty Tasr 18 in WMDM — Undate rive Haviainn Levels
This utilicy readsupdaces the dekre's cnp revision leve] and ezude the
drisa's serial mumber. This vtility doer ani run by defauls,

TMility "Pest 31 (UGGt Tesc 12 o MUM] — Yrite Protect 1Test Thsk Boguiredp
This tost werifivs the weite provech funcbionalily of che disk carocidge and
disk drive swilch, This Lesh 8 nac can 88 pact of the asir test sequenrs
und cowst B specifically invoked due rn the mamial incarsventinn reguire«
for soeting e weile peodeet conditiona. 17t passes anly it che drive cannac
B writen b0 when weiie peotect is enahled. and can be written when write
profect is disabled.
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Utldity Test 32 0TIedliny Test ¥3 o0 MTINE Taoitieliee Diugoostic Test Disk
(Blank Thsk Ragquirgd)

This test creates a diggnostic rest disk Trom a blank Jigk, 77 whe disk ja oo
Mank, wiwn are prompred as to whethes wan wish e creale @ diggnastie toat
oisk. Cince o test disk iz craated. any daty previeashs o cha disk iz lost,
The ces: creoces o tost dislk by furmuecting the disg asing the ANSL tepe
formnac, wricing L0 sectovs of daty peceeres en the disk

If au error code o 1B (hext waz returned durng & presdons read test. ihis
cezt must be run to retormes che disle, Onews thiz cest s an. the disle Al
always e g disgnogiis sl disk,

2.2.7 Crror Bsparting

If an erter rennit 3= venuesten wWhen sebling ap the 12808, Do pumbees anc
called ot in an error rapact. Thayr ave the mezsage tield, error class, o
rode. and the prosedure where the ervnr orcersed iche “where 'l The where ii-
formation hes to do vith TRISCE protoral wluch s proprietacy snformacinn of
Digitul Equipment Uorpocation. The ocler three numbers are given in the fol-
rwing tabivs: Table 2-2, Meossurs Fields: Table 4-3. Brooc lassea. and Fable
2-4, Ervor Carles

Tokle 2-8 Mywvape Field:®

Flilad Woaning

Rit ¥ Set iF diggnagiic test iz being alwrled —

Bit & Set if cnornaned ravsing ecrone is 3 TMECT cammard.

Bit 5 Set iF eommand causing crror is an 1E0 command.

Frity (-

QO QO Diugrizustic tost oxie stocus i nocciol, Commond wes com-
pleted suervsefully witls pe orror Jups.

Q0L Q0 L Diiagnoslie 1esr has eomplelad sooressully.

LTI LRI Y L Pariet containg nnlr an amvar Ing Ina ereor eode o arenr olags

i1 TEROATL.

(OGO Q01 Tackel rontaing only e errar coge,

(IICY (16000 Parket, containg the e meassags infarmation fran a ThTSCT
MOTTLITLALG.

(M0 U101 Faeket voncaing the end messape inforoetion froun on 151
cumrarn]
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ik 2-4 Message Fialels® 1Ceni)

Fleldd

Mlepring

Ma00 110
(Wil 1111
MHHICE LEICALE
T 1001
(a0 18010
(RO 107 1
(UL adg)
OUul 09T
QO THELO

QO Ll
O00L G1ud
000, 1111

Ab u;-;puu_-mx.l. errnr waR fonnd.

Upesepecten measage from controller vodior deive unil,
Diagnostin abnrh ia pending.

Thggnnacira were unable to seud 1o hast,

TWiite protent mtormation i provided.

THsk rapacity Difurmakion iz providea

Dhiagmostic test nob avalable.

Resultas of the baternsl driee misrodidgnoscics.

Thar filegal eommand given to che drive was oot handled
pruzely.

Tl poker conkaing bete cumpure cooor inlormation.
Thuy iesl ia veady to roecive data Fram che host.

The pachiot conain: kest daia.

* The iiaginostin prines these valoes e e

‘I'ehle 2% Brear Clazass

Ciluss Meaning

}1] M1k arrur

1] Seel wrror

0i D et

(|5 Dhrdve: stalus

12] Lts grenr

L] Frilus £renT

(M Lyt fail e1renr

07 L oespecied srror nooboer
(1 Swetam servicr vrrer
A Conrcrnllar error

wa Tarmmnerzar ermu

(W Hrzr hutter access coror
il HeTions excoprivn

oE Tapa Zransfur ereoe
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Tueble 2-4 Errer Codes
Cand Wiuning

vl Trecadid T chunnol was speritied
oz Trsraticd inlereopt tyrpe
A Tesralich sermin:
04 Tewalid numb<ce of scounds speritied
F ] Buffer pninger was a null painter
(1] T'wik name was invalid
7 Tusk i2 olrzady ereaned
(EE] Eevice beings apeaed is an unkinen Jovicn
[ Lrevice apecitied iz already allocalisd
A Itim code for infnomiakian alueal ae 0D decdes was nsealid
10 Tratw buifor polnter wras loac
H Thain Duffer cownter is bad
LE Hnsl packet was not prosenc srhen exnented
L3 Anonvalid cogamund uuober vy rven
L1 Taere was nn roem ba store v reference onoa local daeta boller
15 o data baller in e TR informezion ok lefs
Lk Command inforitatinn was Tl
¥ Dwza paccern mmmhers de nnn agros
14 An ilbewal prozern numhar was s pecifiod
14 Moseetor reed error noratreed
1A The detee was in che wooor pariting for 1he mad
1R Tnvalial dota vottern tormat {Bun Initialize Tigguostio Test DHske uril-
1y ko reloemnal disled
(I [Magmosrie coda bug
il i'iE'qI.I:F:ﬁI'.-P-I'J Aerves iy pnpevailaile
41 Fatal drise arrny e
ua Unit L3 spon 1T
2:4 LInic hes 4 snhane moaned
24 Lnic is write protented
25 Unit hay a dupiicate woi. aumlyge
2 Jtart/Seup switeh iz nur
7 Wity Protect switeh iz in
] Unit has o blank disk monnted (a ank isk slowdd noe be monnted)
L] Uit duee oo huse a blank dizls mowoeed 1o blumic diss slneld ba
mauniod
ia Uil duee nob have a diagoostic disk mnannked
SR iinakle Lo sead 2w host
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Talle *4 Erear Codes ({Cont)

T— O —

Crde Meaming

2L Coit has o feolt condifaon

"] Unit cdoss not B a hlanle ar diagnoatic disk mounted (o blunk or
dieeoostle disk should he mnanbed)

BE Tt dnes nnt axist

46 Thave is still rannerted

41 Thiplicate T M&CF unit number

43 Tlive is alvesdy on-line

43 Drive is s5till or-lini:

44 FLT emeoounsarad

dk Frive 05 &5l on-line — wideowd fpstoved

54] TInit iz unkoiran

ol Mn wolume

ne Unit iy Jeopocative

Fh Uit s fisaldol

g Liaig is hacdwara wrike protentad

A1 Unit 14 sAnfoware wiite protected

52 1Tnic 19 data safecy write protvcbod

0 Lamp pup encowtered

il Unrecoveraole rowd coeoe

T Pt Beld detecte:d

T Creensrite uttosapted

T Soft werite ceror

T Suft reod creer

T Licoovoralle hared voad eeroi

7T ELC read error

TH Unrecoverable read stror

T Snpondary revercnr control table nsed

T Hernndary replacament are usued

7L Bad media limics tound

T Pl of mnadia fonmd

Hi Tliknowe haost buafor

A1 fids! transter address

BE (dd oo comnt

nd Blowexistenl st memoy

a4 Parity vrroac

ah Loveaid poge Lok enlry

bt

Coitipare tedified raac nr waite evrar
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Tekiz #-2 Frrur Codes Wiont)

e T i

ag Cnnlinller eocle Ting:

0l Lriire has available siatus

i Vorecssyrnized ervor Ing svenc rode

i Unrecornized ermov Ing Formar rode

-l fnconsistant fncevnat corceel ARoractinre
HE L3 pority orrur frum LUES adapter o deive aubsysiem oontralber
i LESI purity crour from deive subavstem oomtooller o LESI adaprer
w7 Dirjve subwvston conccolior moezoury oroee
Lk Dipives cwamumandd Huweouk

Ml Coontroflec-deteonined brunsior oo
My Povgilign orror

M3 Theiwen ot oclid creor

Md Contealier-etepnined  prawsesl eecoe
MG Thevesr Lailen] iniLigelizalicon

MG TIrive ipnarerd initialinarion

AT Drive clocke ropont

AR Coattoller detected soate pority stvor
Al Livive secls reoey wpplicd

An Bufe seek creor

au Mot tepr formeat

E1 o gecondacy rives Lo eonbenl able
B2 Hannadary vesecinr cnmiral tahle s Fall
Rl M geegndary caplaremeni area

F4 Sernrdary replacemant avea s full

e Invalidd messapse lengeh

LT Inwsticl roenitand

T¥] Crmmacd ahnthed

I3 {Inmmare grrer

[ REYT eevrau i beleil

Fid Tarve mark aormmterenl

Lifi Heoord data fruncates

Lt Foeition lost

L7 Surbons cxevplion

Iis LEGT detectod

Lt Flresopge mn odeonel digenoszic

[ Murwitter oroor
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The follonsing are bro exumples of areor saporis generatad by the dingmoetivs.

The firat example calls out the ercor tat vecureed and then names the drise
that tailed iDrdve 21, The report Leging wilh che name nf the test thae feiied
{Test 11: Ioterned Livive Microdiagnostic Testl and alao joclodes o mossagme fickd
IIieszage: 11

Table 2-2 buce the messigre folds o binary once. When you cuneert 11 Lex te
bimary, the resalt is G001 00, Tabie %-2 detfines thiz Zivhl as "Resulis of che
internal drive micoodiaenostes,”™

I this exampple, bach primary and secondacy Lovll ¢odes wate paneratad after
thi message teld {712 and O}, respoctively] These endes cocvespond oo the
SAM failuwe end subfaduce erdes deserlbed in Chapter 3 of thiz moaide,

Tase 11: tnterral brive Hizrodlagneatic Sest

Evs1en Sarwvice crrar accurred On RY2N subsysten

B*1 waluas sre grinted in Hegzmderelnal

oart ddrive? asing tesked jar fE

Massage: 11 Prinskry Faulk Cad=, TH
zecondary Fault Coge: O

Byte= in Errari aaao SalL Seak EPrars: paono
S5emk Retry Auplisd: oaco Safe Kilie Errnrse pana
Hard Sesk Eyrora: aaco Lecoy Safr Bzad Errars:  DO0O
Kecew Hergl Raad €rrars: 00900 Hapraegw RAAd Errors: ooago
Data Ep<ar Jaunte 0aCo Qiher Ortva Errors: ooa2
L0 Erper Crnunte ngne Fatry fount: Daano
Kbytas rrad: annanoyFrnR Ehwkns Writtonm: oapDoce?
BaiErgrs Addressod: AN FIKITE 1 = 10_5 Tereks: nago
+ w 109 dritess g 1 # 10_F Rezds; napn

The next example calls out B eveor thac norormed and thuo sames the drive
that failed (Drive 21 The ceporl heging wAth the name of ehw rest vhal filed
{Taat ™H: Drive Power Marging Testl and also colls out message Geld, gerar
cipme, vrror coile, and "where informution ceietier By Lhe @rnr thet cagsed the
treust L Eail.

in this cxomple, message fiald 58 is called vat. dicaling that the diagmostie
ahurted 1Talic 2-21. Erear rlasa (2 da celled out, sodieating thac a deive error
couser Lhe peallam (Table 231 And veror code 24 05 called vt indicoting that
a diagnostic test dizk wes not moonled in the difve (Table 2-410 In this case.,
v weuld insert 3 teat disk e the deive and rue e resk emain
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TR 2% Nhriwe fgwer Marging Tesdt

Avaiey Servwige =r-or accurrad ap RYZ] ruksvzzanm

Al Yaldes wre printed ‘n Hexagdecinal

Torl (dpivda) being tested 15 (3 .

Harsagad L Errar class: qaa

Errnr Cndas P& Ynera: Xy

Brtas in Errer: 0a00 S¢lL Sesk Errors: pn
Eark satry Appl fagd: 0aoad Buf+ Write Errars: )2
Hard Sack Frrofs; 0acad Fecay Bcft Read Errars:  DOOR
Tacav Hard RKagd Errors: 0000 Humrecaw Read Errars: Lo
Data Sr+rar TAURL: Oaco Jiher Orive Errors: pd2
ECC Errcr Counk: nogz Falry Counts 1o
farkes rEad: D0a0d7F] Enytas Aritten: Nrdsnca?
frckars mfgdressod: (R Tl IR N 1 = 110 5 Se=bls; d004
T g 167 drikes: Lnan 1 x 10 9 Faada: J004a

2.3 Running Level il Diagnoastics Through MDM

O the MicroVAX. the T.evel TT] divpoostics zre mn throngh BRI, The sve-
ey must be caken off-line onorun MEDKL

2.2.1 Equlpment :

To run the BYER divgoozcics under MTIRT, vou need che varsion of RTTIR thal,
cebaing the V2 disgmnacics. )

Yina rmust alse wse your ven test disk cn tesl drives; nover uee customer media
tw tescing, A test disk cun be created wAth tesn 18 Make swee chot the drive
being tescad has 4 Lesl disl, installed eed the StaveBlop swileh e pressed in.

24.3.2 HELP

Halp §s available thranghoul MO, Vype HELP at the M7 > = peompe and e
summury of all avallebla coamands s displaved on the acksen. Addirional Jnfur-
mption vuan be obiained from che hnst syseon decumerontion and the

Mlpra VAN Diggeosie Momdtor Use's Goide 1AATMTAAL A sample HELP
seretn fulluws,
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£.3.3 Bringlng MOM Up

T ziart the teats, sou st fices book MBPR. Opoe MITW 35 boaled, Lhe dis-
rlAINBr HOPEAT APPEHTA.

MiciroWhY Majonlapsnga Svetea - Tersinn 2_kx
COHMTIDENTIAL NITAGHOSTIC SOFTHARE
IRNPEATY OF
DTGITAL EOUIPHMENT CORDSMDRATINH

oo putharizad Daly Pursuant to a valid fight-to-use Licenss

Tapyeight o) 884
Oigital EmuipRant farparation

Tha currant dats and tioe i5: S-HAY-1937 14:D§:54.33

frass tha RETUAN key ta canktinue;
ar antar the new date ard tiwe; thep prepd Lka AETUAN REAY.

[oe-KAS-YYYY HHaNE]:

40N> HEIF

CLEAR LCFU_DTRALAY - Bet th= CPU display to 0,
il FAR ERSCR_LAG - Gl=ar El= evrure LOgd,
COHFICURE - CupnFigdes Lhe £2abamn.

COHMECT osr FIVE_HAME Fil<£_pame WECTJR wactor BR_LEVEL br_level
- Assign A diagrostic ®o o CEE.

CamlLNUE - Pracdasd from ADH LTRL-C>w,

DlEKBLE — Dimakle salected diagrostics.

olEABLE fLL - Disebkle all the diagnostics.

DIZAGLL didgnnualii_pads - BFisable the eapcution of 2 disgnastic.

DLEAGLE Jivunuaifc_pidwhar - bisable tho diagnastics indexed by the
nunber.

cHAHLL - Enable solected diagnestics.

EHAHLLE ALL - Emaklo atl the diagnostics,

CHARLE Hischnastls_nass Enabta the maecution of & Jdisgnasgcic,

CHHRLE dimamastle_rnunhar - Enable th= disgno=tit= inddaed by the
nunk=r.

CEIT - Exit From HEH,

FALT - Btep diwornudtig dwecutlen with clegnep.

TTHORE <=r - hyn't load & disgnastdic tor C5R.

RESTART = Bdturn to the nmasn ncAd.

SELELCT - Belect the follawing diagnestic.

SELELS diaquustic_riAna - Eelect the indicated disgpostic,

SELECT diagunesiic_repbep belect the diegavstics ind#aied by [ha
naeber.
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SFIFCT NERT
FT EELL NFF
EELL NH .
CLCCK DD-FHAN-YYVYY qH2Hd
CEIKL_ED_FMESSRGE NF-*
FEIALLED_PE55AEE DN
LeROk COM:rduz
ERROR #IALT
¥ONF BFEAWICE
WERIFY
PASEEE nuabar
PRUGIEEZE BAIEF
FRIGREES FLLL
FHALRERS UFF
S5eCIJIM EXERLLSER
FUNCTLOIHAL
IrLeiry
IE%i ALL

zest_range

'1HE oonp HH:%M25% CL
SHOW BL'S

INCK

COHFIGEMATIEH RRTEF
FIIL 3

JEFANLT

TEVICE

JEVWICE FRU
ALWICE 1LE1S
af¥]ce UHITS
OCWICC UTILITICE
QlECLATHLR

“RAJRS
HOHORY
A
AR ALL

SIMAT sddiaqnustic_aane
ETART fimygrustic_riunber

IHITS diagqrnostic SHARBLE nl g,
LMLT4 d5agncssti1c DISARBALE ulisr

g iy, |'.l.'-'.1..-'.=.'|'£:.'|.l Teui |:r|.E_r

(clect the fallawineg diggrestiz,

pizakle bBrY1 an dlaedasljc erreg .

Engble bel?t on dS%agnasiic avror,

et ithe systza clock.

Pigaale ine display of detailam waszagex,

Fuyhte tlhe nisplay of dotailed messages.

Al werlSnae an o=erora

Sat hall nn 2ecg),

2ot The fssb'ng smla ta zervice.

et th:> tost mn wnda ra war Ty,

et th= npunmfacr of passes.

Crgble bri=f progross nassages.

Friglile Full prasress mossagas.

Bieabies progrege yassages.

Sel Lhe tewi =estioa to 2Acrcisar.

Sel the tesk =mpceEion to functiamal .

Ral tlhe Leyk =epckion ito utifiitby.

Eralle sl texze that match scoctianm and
mgide

Frnabgle Legis *n kest_range, for cxanpla,
Iy J5-%,

g1 the ealal =x=gutian tine.

Slhud che sutive C5Kz an the bues.

Shaw the currsnl dete and ties,

GFad The ay¥slan <upfiguiratian.

Shaa the tu® cysrem genlinuration.

ihow tha cwrrsnt swl®jge,

Shoa che devwice's CER, waatap, apd GR
lewsl

Ghua Ehe devwicz's FAUS

Ghwa the fumctioral and cxerciscr teslc,

Shid bhe deyice's ariks.

Ghed Lhe gt Lity tests,

Shed Lhe disvlainer me=ssage.

Shew Lhe avcumuelat=d =rrors.

Fhed Lnw svskemy meEqary Usagc.

Srary 1 he seleckes d7agnestic,

Etart &8 | h4 enybled diagaeszics.

Szart rha indjgated J3iaygrostic,

Ezart tha Alagaesrie “rdecwsd by =he
runk:r.

Frigble or Disaals wvnit testing.
Blist: O, 1, & sr 3-5 &tc.



tnput the dake sod f3me al bhe disclaimer arreen. The display onhoes Lhe date
and time wou Wwiped in and then asis if Fou want to coebor mom: mnde.

Bvter Menw mode by svping 1oand pressing the JE'TUER Loy, Proceed Lo
Parpgrraph 2,84 Eor delails on Mane mnde.

' 7 wan eon't want to enber menu mods, pross the 3 key pnd LTI, The
following soreen s displaped.

The gcu=prent date ang time is: G-HAY-1%&T 14033902 -1A
' Lo oy Want =n erkAr thne neru rode?

1T - Y¥es

- He
Tyes= t4a rmuotiery than aress the RETURH kew. * £
CHRUTTOY: ¥Yeuw ara abavt to en<er copvsnd LIne noos

Theprs 4F2 [0 DARUS ance yau erker 2his packe.
f Refer 1y IP'a HDR Users Guide far detgilad Inskructions.

Ta petarn ta the 3cnp sede froem somessd T'ne nade
type “RESTART® and gresz th= RETURY key, cr rcboot th: syster.

Typr 2 and or=xe the IFTIRH key to cracuved,
ar tyae 1 and press iha RETURK kev to enter penle Amda, > 2

MLMDx

Prews 2 wnl RETURM in encer eomzpend line mede, whare tests can be aet op
and o, The MDD = = prumpt by dwplaved, signifying thar von wre in the
Micro¥AX disgroustic mocitor,

Al the WMTIRT = = prompt, crpe CONTTGUTRE and then pross RETUEN, Wihhes
vhe configure is done. wouther BT > > promps oonies up. Sk Elhad. prdangst,
selarl the RY 20 sou wank oo test god Lhen prass [ET UM,

HDF»> COMFISUHE LR
NDK>=> SELECT HW20h <00=x
HOA=>

¥hen the MDM: = prompt displays agaln, you mwny bogin lesling (he B0
silaystizm. Froceed to Poragreph 23,5
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B

2,33 Manu ode

If wan chidse Boeater mcnn mode, the Mein kenw s displared.

H&IH HERU
1 - lest thro systeEn
2 - Display Svsten Zar*igural icrn a-1d Dewjcus
3 - 2izplay tnho Tystbtes UtSliFiAas Haonu
ho= A7cplay the EFervwics Henn

5 - Lxit Microvak waintmnancA Spsben

Cipeinm | pevformes basie Vorily wmede testing (oo smite opsvarinnzt an che RVED
aubevstem as well as the acher selectod deviges on the avstem.

Oprivn ¢ displogs the mrvent spscem conliguration mod lists the devices the
UTMT recognizes on Lhe srstem. This allovs vou tnguickdy check the sesben, 1
a device physically present on the system s oot listed oo che system ronfigura-
rinm and devices disolay, then theee 35 ¢ problem.

ihptinn 4 selects the Seevice Mes, This s the option to select when youn wane
tn oran BY20 dlagnostics,

ATk MFHI
SERVICE KIHU

CEITICH; This wemu is dintendred for vsa by qoaliTied aspyipe
Preraarnul ernly. Misuse af the cornards could deszrey cfarta.

ZSRL fas1 Bl mpguzye paravetmErs

2 Exzreise avsian coal inucisly
3 Disclay tha dewlece aann
i - krter svstem commands

True *the number; ther oress Rhs SETURH kay,
u~ trpe J and press the HETURM kry tr raiurs o the Nuing Hepu, -
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I oo Chopse opuines 1, the basic testing parwoctors correnlly SELECTed will
b displaved. Yom may SET new paronictors ot 1his screen.

I yoer cluopse aption 2, o will min the Service mode teses, These fests per-
fiem write vperativas oo the diagnnetic teat diske If vou wish to ron che
Sarvive mode besls withoue overariting date oo che disgnostic tesh dish, press
i1 the Wrike Thaech awitch nin the fioat ponel of the BV2N being tested.
Annther way to write protece the diagnosce best diske ia ta taen the Write
Frocsot tub on the divle WG rhe WHRITE PAOTECT pusition.

Qption 4 rakes ya muk of Menu mode aod edngs von infe Line mode, where
via will e ab the MM = = prompt.

(iptiom % bringw you to tha Devics Wemm, wrhere Fou cen ecloct an BY20 cons
teoller from the dovices available on the systerm. When an V20 conteeller bas
hoen selocted, woo can ran specific tescs und sedes of bests,

2.2.5 Running the Tesis

I Line meads, oo the RV auhsyacem is 3LLEC Ted, von may SETECT and
BLCL the Lest peegmeters wnn want o uee in this testing session.

The tests only run oo drives that haee disks installed and spinning. This is the
care 19 the lteedy indiveter, Teales] on the deire's SoarbStup swicch, s on)
Whan u pot of tests is ruoning on a muoicidrive subsystem, o test runs on each
drire before el ool Lesl it netfnrmead.

CARUTION
Mevar use customa’ medle when ranning Lavel I fegls,. Use &
Aol disk or & dedlcaled 1eat disk,

Thara mra 4% Lavel 110 <ewes, Table -0 lisie the tasce and the duration of vuch
oite, Thete are cwo scky of Lests. foncrional tests 1 tu 191 aoodd whiliby tests 20
tn 221, The complete functicnal tesn set talees about ewenty niinutes pee drive
ot

Zome nf the utility costs ace oi actoally resrs. Dtality test 18, for cooomple.
forrer A statistiont report to b prindasg ouk ster che corrent tests soe coamplote
The complets aot of seilithes aod ulilitr testa cakea bobwoen 5 and & bowrs per
(s fo 1T

Furagrapll 2.2,6 gives descvipbions of wil tle Lesls, what thay do. gnd mny equip-
mant or uger inpul needsd for fhe teats to rac
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The fedlowing ave somce of Hie more cosmenon oomeesnds weed m MDA Teping
TTRLT will ghianlas &l the available coououe.ds

SET NRETALLDEGD MESSATFE OFF - This cowimend piees a briet messrge if a
Lest Fails lin eithar madeal,

BT DETAITE MBSSAGE O — This eomand ransas g dedailed eroor re-
pears Lo cdisplay an Wb sevesnowhog o feae teils,

ART FROGEESS OFF — This vurcuoad docs MO give 8 noogress report an
L sereon,

SET PROCGRESE BHIEL - 'Ihiz command gives a arreen message al suocesy-
Mal eompletion ol 3 Lesh fIoll ogoeber of pavacsl, For example, ©F you mn 1est
mumber & tew times. the anveren dispiavs & messee efler the teacs pass of the
teat.

SET PIOCHLESSS ULL — Thiz rommacd pives o screen s ot each un
s ol each fesk Iregacdless of whedher the test paszes ne failzl 0 2 cest
Mails, & detailed errme eepos] iy Fives,

SET MODE YERTTY — This conunond sclects Verify mnde (functional bests |
P D1k See Talde 2-1 Toe st ooogs, These tosie taike five oo sl minones per
drizre to .

BLT BULE SLIVICLE — This entamand selecls Seevioe wode Jtests 1 cirough
1491, These tests tule vbout 10 minutes per drive to mun.

ST SEOTTON FUNCUICNAL — This command selaess Tuactioma] tosty 1
theneghy T8 Werify migdle runy regks 1 fo 11 Service mode runse all |9 tescs,

SET SFRCTHM IFPTLITY — This cormenpnd seleets vtilig testa 20 chrongh 32,
Thesa are exienzive teshs thal Lale Delwoon seven and cight howrs per drisee tn
mn. Refer e Favegranh 22206 Toe moen wforecndion vz sl utilitiey

SET ZECTION EXERCIRER — TMin Werily tode, ks comenund selects only
one tagt, the besic read taaz It in Rervice mode, 10 conunenl seleets only cpe
tantz, the basic coad cest and the hasic write fasi The aworeiser s osed at el
pamie time uy other devicse nn the swatem. Fr evamiple, if wan have 2 TER(
tupe drive in vour swvetens the sxscrieer can am oan RYEQ basie eoad fose wldlo
alen running o TEGD besin rezdiwrize cesr

SETTEST ALY This cewnoiand wos el sesta Do che mode sod sertion see
lected. For gwgmle, W vl leocticwel soction, Yerity mode cass tests |t 1
il Sopvive vwede ros bests 12 o 14,
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SET LS N - This sonunand vuna b ospeeific tosh of @ speriic serias of
testa.

SETITST 3 - rung kest 2
ST TEST 2-4 — vuns teata Y. 4, vl 4
QET TRST 2,4-0.8 — rons tests X4, 8. 8. and #

ST PASSTES NN — Thiz sormend rung Lests a specificd rambeer of 1imes.
For caample, the coommend SET TASSFES 10 rans each tost that is sel te run
10 Lienss.

SITOW (INMFIGURATION - This command abows the swmber of RYE0 com-
trollers heing cested.

STIOW DESAULT —- This cormonand alea che currend seleceed Testing
NIATAIECATS.
2.3.8 Error Heporting

B un vrcor eeport is requzaced whon scting up the testa. choe vodes given in che
error repnrh define and isolate problems. Refer to Paropraph 2,27

2.4 Running Level IR Data Reliahility Diagnoslics
Through ¥DS

Tn Fil-bwaed syscems, excensive Leved Ll data ecliabilicy dingnosticy eoe v
thromgh VLS, Tl Tevel TIRR can be ron o vser medle, The systou vuuy i
lare to e taloen off-line to min those diuguoslics,

2.4.7 Eguipmant

To ran the Tevel (IR digmossics, EVRVE mnsc be aveileble s the Field
Siurvice anrount or wn o loadohile deviee,

Unlike mbler BY2 dlapnustics, won can uze cuscuner nedia for the Level LR
tegla. Rumming these tests can iznlate 2 problow o the nostomer media refer
1o bie degoripiion of Tesr |m Beetion £.4.96.0
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2.4.2 HELP

Tl bs weailalle for all e Lewel (B zests. Tepisg TTRELE will display an ex-
cengive file IEVEVE HT T dlust detoils ATTACH zequoences, device pogms, oom-
maneds, and event fags.

Aqlelitional informacion can Lo ubteined from the host avstes docomeaniation
anc che VaX fVegonetie Sgpevcisor Dear'e Gdla (L R-Y X TIRITATON
2.4.3 Bringing VYOS Up and Loading EYRAYE

Beadn the teet sesaing by running the Thagznostic Supervisor. Baooy intn the
Mriggrostic Suporvisor i indicated &y the TS prompl

Larirdt the Leve] D11 diwprnoazies wich che Wllowiog coianod cod press the
RETLERN key (< CH=1L

DS Loan EVREWE <CR»>
abs

¥hen the diagmnacies ave loadod, e DS = prompt comes ap.

2.4.4 ATTACH and SELECT

The ATTACI curnmand is used to sperife a device oo the srstem nnder test.
A device cannal Ty geecsaed by VDS anlessz it harl frse been ATTACTIed

Before the HY20 fan be Lesied, ily tvpe. locucion, snd chavaccerisrics most D
ATUAUHed, The aubaystam is conngcled to dhe deive subasszam cnatraller in
the marcer BV The masier conneces o the BLESL-B adanpzer in the hos.
wiivh i5 connected fo the pracessor, The coupleie path from procesaor o e
vice must be estahlished with lwo ATTACIT sequences befors testing can hegin,

To ATTACH the subwratem with the slandard ATTACIL seguenre tor all VIS
dipgronatio purkagea, uss the following Tt

ETTACKE DEVICE_TYPE DEYICE_LLAK DPEVICE_HAME BI NODE #

The ATTACH sequence can Do eotered v vne line o won will be peospied fur
cath parerneter in the rrenmand.
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Eixaoaple:

PS> ATTACH DWELA HUB BLAD & <CR>
5>

(i

bi> ATTACH <CR>

Lavice Typa? DUBELA <CR=
Dawvice Link? HUE <CR>
Device Name? SLAD =CR=*
a1 HGDE # THEXIF & <CH=>
a5

Tha hHrst ATTACH seguence i suecessiul whoen the TXE = prompt reapnears
withont any vrror massagey, The newt ATTACH sequence has tha following
turmuadt,

ATTACH DEVICEZ_T¥YPE DEYICE_MAME DEWICE CIR_ADBRESE VECTOR BAR

Harause the sobeesrem bos been ATTACHe with the firsr ATTACH commend
atriny, the snpervisor now recognizes the DEYICE TYPRE as [V, The
DEVICE is che loginal neme of che controller (MO Forher, yon mousl,
krow the C5R and vaclor zddresssr, as well uy the B level, Decauss they aee
also pact of dhe commanid string.

Flore is an example of the zerond ATTACH seguence, Bemvenber, the ad-
drossoes are prohably different for yoor subsrstom.

OS> ATTACH RYZ0 BLAD MUAD TF7as00 300 5 <CR>
DS>

Tho sooongd ATTACH sequence is succesaful whon the TIS > promnt resopears
without sy creor messages.

The noext slep is on SELECT the drive subryestoin conteiler.

pE* HELECT MUALD <{R=
DE>
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2.4.5 Rurnning the Tesis

When the comtrnllar iz SELECTed. yiu run SELECT ped SET the test param-
wlars for this teat session. Parsgeroph M40 deseribes choe tesks, and Tarageaph
2.4.7 conzains inforrmation an e event Tags thar ran be g2t wdth BVEVH.

The fescz atly 1um on edrives that have Gisls jostelled and spinniag, (This s the
case if the Beady indicetor, Jocated on the deive's SourlfSlop swilch, 15 ang
Wihen tosta are rueeing on oonaidideive subsysiom, @ cesi runs on each drie
before che next tost s pecdormal,

2.4.6 Test Descriptlons

FWANVA conmiste of thwes tewts: Test 1T — Desie Touoctional Tes,, Test 2 —
Bagic Read Test, and Test 3 — Mulbiunit Tese, The compleie tesl, sel cakes
rouglly 50 minuies per deive to oun,

Tesd | — Basle Funcclnnal Feat

This fest perkems a goick verification of read operations. It shooald e weed o
worife the integeity of customer media. It precaces ONLINE with the Clear
Sevious Lxeoativer Moditicr sel, thes sees the unic chavacteriacica, and resss
ary residoal ervors. The order nf apstrzinne i as tuilows,

¢« Rewinds Lo ROT

¢ Spaees foevand 1o LEOT, determining file enmhbers

¢ Rewinds and raads recoteds of the firac file, determaining recard cooee

+  Repngirinns by seonrd, and ensuren corect position by roading
rocard conints [Thiz secuence apaces over o fow records i each Ji-
reaction, then reads the next subaequen:i record to check she wnic’s
hiomestay.

a mpaces foreard to the aexe fle, reads vecneds of the file. and deter-
crunes secord cuut

o jdewprses one file, Zwe spaces Tomwarcd and rereads verovds of the
file. comparingr greinst the losk osad

& JRewinds o BT
¢ Spoces forward Lo LEOT

+  Dewinds e ROT
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Tagz 2 — DBgair Dosed Tosl

Thiz test performs o eowing, and chen reads wncil EBOT, LEOT, or faral error is
encounbecod, TL keeps track of the number of ecoedy pee fila read, and the
tora] bytes read. If a facel eror is encowntercd, & Tosssage i2 reported. tha wnit
iw pepnsitioned oo 207, end i proveated from exececing turthes read oper-
aciona, This toske is o streaming tipe of operacion. Lrate compsarys @ per-
formed during the Lest accneding to the event flags see by the oser,

Test 5 Ayliiunil Test fYerainn 11 and letes

""his test swercioes up Lo Tour available drives et e i oo seguaniial Peond
robin'' munner, The Lest exeritar ke Test 8, and con test all deives
sirmultucieoesly,

2.4.7 Event Flags
e follewing event flags exn b seb while uader THagonatis Supervisor conbrol.
Tn et an event flagr, cvpe
SET EWEHNT FLAGS
followed by one of Lhe numnbevs detined bolow,
Ervant g DofioiLions

Siwd pmables hnge preopram deca eommpares o 211 read sperations fom the
viagrestin izl

EF#n — imhibita ell date coogeces,

EEAE — inhibity gokodsop This tiag prohibits the poogram Ieom drapiving any
wtit thal Tes exceeded the apecifisd fuilare cote, Whan this flag iz reast. the
program degps any anita chat have eaceedsd the specifiad feilure rare.

FET#7 — inhinita patnadd. This fleg ichihics the program trom picking wp wits
that were droppad from testing duriog 2 previong ceat owele. YWhen set, and the
peagraTn droma B unit doe s an excessive fallure vace, the unic will stay do
avloctied wakil the nperator chonges the evenl fag or reriarta che progrem. 1
reset, the program il atbempt 1o picle np 211 units praviously dospped ab
starc of o new pems of the lest ovcle
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2.4.8 Srror Heporting

When £n an ceror vecurs, o deeailed corer copoce priots oot A swunple coroc
report fnlliners.

EFROR MEESAEEI FoRHAT

wwsdne=r EYRYE AWIN LEVEDL 28 RIACRDETIL -- 1,0 #ttasexs
Pass *, tesr &, cubbtazz O, erpar 2, "0-00y-"9EE 30075, 20
5ofz eo-pr whi.e testing KU

UM1T *ATLEDY T CORREZTLY EAEC.TE & COMYMaNE

FAILIKG CORKG:L: READ

DETECT.HG PFILLCEFS: VRS

PREVIDUS L4MSarD: R=S43

BYTEL&C™ 104 CH N7 F27TAT, * HKECORDESFI-E

LE3T RESAORE CodPLZi:E 51, CUREEN™ F.LE HUMWEER: 3

Stem Count Canplece; 2040

Vil um

'EXTEHJELR ERPRDR REPORT:

IPACKET DLATa AE COHTHRIHED WITHIH THE "P&4™ BUFFZR
ICOMT=4TE: &5 GBYTE3F - LOHMAHD PACHET

ICOMTEYTE: &8 BYTE3 - EHD PACKET FEEPONHSE

+4 Pagket fant r=x

QOAnnnIF |COMHAMD PEFE3EdC= MUMAEZ [ LW:
coalnnad IRESERVEDL D | UAIT AUMEERCY >
OO0 THODSF1E350%WD | AESERVEDRLIA] | QPCSRECDRD
caa040an0 TE¥~E COUNT CLW»
QOJEFFED CEUFFEZ* CEECRIFTCICLY
Qadannoda SIFF=3 EESCATFTOROLL2
ada00a0da _BUFFZ3 CESCRLFTZHOLYY

**% Packet Rersiverd ==
22000073 F YINMEAYE RESEREECE N_OMBEROL'w2
Jonoaaad IRZFEANELL M) | UEIT KUHGEILHD
popei0Qca ISTATUEL I | CLACECE) ENDPCOOECE]
noooiaGr YAYTE COORT TKOET BYTE SaUNT) (LW
gooQoqgagce 13YTE COUHT [TAPE RECDRDY L2
ooooaairE | 2051 TION (QRJECT COFRTI (LW

KOTE

Filegid informetion ia clusteray intp 3 onigque data types: (LW) =
32 iz, (W] = 16 bits, (B) = & Gite. All packet date i@ in hax,
The dals containad within & psohst ia nod Vinderad™ e 508-
cific definition  Fyts 4, for exampie, is Aol "hayss it & Spae-
cifloc A%2N maasage, fstaed, swhan axlenddd &iray mMassaga
information i3 raquesled, Ths ussy 5 reduired 1o Lindersiand
the megning of cach field produced in IBe Siapiay,
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2.% Rurnning Level 2R DWP Tests Through VDS

O Bl-bazed s¥rtems. the Levet 28 Diagnoscie TTeility Protoecl {LILE} on-linc
diagnostic parksge tuns wondee VME and the VAX Dimgmostic Sapeceisor (VBSh
It intertaces to the subsystemn by way of the YRS DUF FYTRIVER. The pack-
age fun b oo i eser mode, a0 an 102 suepeeted of fatlure can e taken
off-line and 1ested withant telking the entive subsestem off-lne.

2.5.17 Equipment
To run Tavel 3R DUE divgnosties. EVRYE mnsc be available in the Field

Siereice aovount ny on 8 loadeble deviee,

Yo shienid also heve o dedivuzed diagaostin test disle in the dove yur are teat-
ing, aizhough thisz s not a regulrement frg Tunning these tosts, [F desired, a
fladirated dinpnostic west Jisle can pe ereated with Lewcl 28 TIUT test 26, TF a
diggrmostie tect disk & noh veed. some of the fesks cannok ran. Hefer oo the tert
deacrption: gseen i Pavragraph 2268

Z.5.2 HELP

LIELF s pvailable throughoat YIS, Trping TIELT will dizplay a st of topics
rhat, have on-ling nelp, Teping HELP follmead by the desired topie oF command
wrill displuy infoemabion ahour chat topir.

Additionu) informatinn ran be obtrined froo the host srstem dnoumentation
and also the VAX THazeostie Superrisor Leec’s Chdoe IR XTSI
2.5.2 Bringing Y& Up and Leading EVRVE

Livprin Uy test sessinn by ranningr gl Diggnnstie Supervizor. Loty inta el
superviant ia indiceted b ehe THE = prnmph.

Tanacd the Level H13 CHTT diagnnarin package with the fullewing conmand and
wiess the LHWTTUHRN ke 1= CR=E

25> [oab EWRYWC <C3™
ag=

When the disgnostics are lnaded. the DS > prompl omas wp.

2.5.4 ATTACH and SELECT

The standped ATTACH and SELECT seguerrss are wsed o oring the Tovel 23
DU Lagts an-line, Hefer to Poragraph 2.2.4 for che ATTACTT gl SELECT
conmnand faquences,
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2.5.5 Running the Tesis

The Level 2R DUP diagnostic package consists of 24 teate. The test nunes
anel their durations are lizced i Twoble 2-3 All zhe Lesel 210 DUE testa aee also
part of the Level BI testy deseribod coclior o tliy chepber, Tally 2-6 coniging o
cofumm thal relfemnces the cnresprnding Tevel TTT cest mamber from Tahle 2-1.
Fhis cross reference srhenn is proovitded an that voo can locate teat descvipcinns
i Pucagraph 2.2.6,

Tukly 2-3 Liowel 2R DUIP Tosis

Lewval Level

I ey Ll .

Test Test Test Wepen: Texl. Duariling
Servier Teste

1% a Cier DLIST status 1-¢ sevoads

2% 10k CE U rgerver bus data 1-4 secouds

A 11 Lukernad deive wicrodisruosbie S ubnutes por deive

4 1 Livives wyiu-ugp T minute per it

0 15 e sin—Eowin | minute per drive

ik 14 THesgeal cormenand and funedion | minute per driee

T In RBasir seek # minutes per drive

5 IR Serpenlinemmmn serk 4 minutes per drive

g 17 Basin read 2 minutes per drive

1 L& Bagic write 2 ity por drive

L1+ 14 CPLMdrive bus dalie I miinuare per drive

LUk i Zock rodialilily di mirittas per drive

1Lu# 24 Shart dave velialiliny i minuces par drive

14 26 Read dava relialdlicy 2 henrs per diive

IE¥ 26 Mara reliabilicy apin-dowvnispic-un L3 maivuates per drive
Licllity Testa

6 u7 Write datu velishilicy 2 hours per drive

17 2k M=k alineecing utility Y minutes per drive

15 an Lviva prewar narging U1 mrioutoes

1P a0 Update drive revision levels o 1A el

24 31 Write protect 11 segonds

21 a2 Tnitiohze diggnoslic tes disk T mimtes

gz 2 Trrce: dipgnasbic sLarizLies! renori = i) sRoomeda

¥ Diefuult doses

232 Aphyvsiea Tostloy



There are three groups of Level 28 DUE rests; Defsule, Hervice, aod TR
Liefault, testas are the tests that are con if oo spocific est anmbar s given in
the START lor RUNI command. Thy Delaull tests are tests 1 60 D and testa
LI, 1%, 14, ani 15 1see Table 253, The Servies teats consist of raste 1 throwrh
1R (ed] the Trefault tuate ws woll as tests LI ard 14k The PHliter testys ace sy
16 through 22 These tests are usually ron individually and sometimes feguire
amecatur julerventinn. Mefer to Toable 245 for test dwalions and Peragruph 2.2.8
frr tost desceipoinns.

The commands weed to run che Lesel 200 DUT Lesta are the sane anes used fn
run any taata neder V5. Refer to Pecageaph 2.2.5 dor examples,
2.5.6 Error Reporting

If am eveor vepurt is requested when sebling op the toss. the erdes given in the
prTor poport define and imolate probiens. Befer to Paragraph 22,7,

2.6 VYMS Error Logs

Whenever the host gyatem detocks an BYI0 scbaystom Tailure, error codes aee
prieeated by the VS ervor logger. The ervor ng repret culis fwih & fnrTcer
coddes il an evest code, Tabla B-6 Hets wll the formac and eeend codes gener-
ated [or the BY 20 subgestem.

Tr get w printudst of 1he eeror lug for o [iled drize o an AVIN subsysteno. wic
rie ANALYZFRRERROR LOG cormmard anc include e devics mann: of the
drive: tlit Tailed.

Lo
AMALYZESERROA_LOGSIHCLUDZ=MUAD

Itegmeimbar thae this is merely one example of the ANALYER commeand. There
ure many cuabifices that can bz wsed with this eovand, Moce information can
b oheained by crping HELP at the system neompt. fefer alse o the FALS
VS Eprnr Lor [hilhy Hefareree Sdunool

Salisprren Tostangy 25



Table 26 ¥YMS Errar Log FormanBvoenl Codos

Formpt  Flegng

Cudo Clde Decenption

{ G Inconsiztent internal control strcoire idrive mhsysteam
crnlroller wiceecode o

b NlAA LEST parily creor ILESL adupter oo deive sobgystem
rontrall2y

il [ LA LEST parity errov [drive subsysleny cpnbraller o LES]
atlapterl

M nlzs Drve subsrstem contealler memare arror

1 T Companre maoditied read or woits failove

i 1154 Thoresigtenl Tusl wewery ersor

L NG Hnzr mamaors parily e

5 EHErY Lmrercarerahle vaad o wrils dovor

b 0nigs D=5 vihe] recvverable BCD crror

& nzda Twersvmbn! rocoeergbe ECC arour

i niAd Three-spmbal recvecrraliln BOC crror

F LGy Luur-symbol revoverahie B srror

3 128 Uiveesyimbsal revoverable 100 ermor

- [11AR Six-gerobol recoversble L ereor

3 D1CR Suever-Svibol rocovecable ECC ermoc

f {IlEE Figho-symbl corneorails TOC preor

H {4kS Kice-symhol recncerabla BOCC pesor

f NZus Ten-aymhbnl rermsretahle B s11m

A ArlE [Fransrite attemptad

f LEISET L) Cnmmane cimeot,

N (i1 Contraller cerertad transmisaine g

[ ChLGE Positicmer error

6 ooal Liive clock oropoas

B GLER Theiwrr ditgscted crror

b G105 Cunteeller detectod stoSe pueeity coeor

0 4R Lol deleclad prolacal errgr

5 r1E6R Tirver fanled indtializotiog

h AR Thrive igmied iniLigliration

b

01463 1Tnit off-line — disabled ue 4o iealid characiamsin:
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2.7 Power-Up Testing the Orive Subsystem Controller

The drive subsystem wontroller maoole has a 88t of poeerup toestys that oon
whenever power v upplivd Lo Lhe master drive in an RY 20 subsyston, The re-
subtz of the tests wee indicatled by seven LEDs lorated on the nodule, These
LIS pre muabered Tk Lhrough D6, Figure 2-1 ainows the location of the
LELIrs vn thie drive subsestam eontratler.

Migrare: 2-1 Theiws Suhsystemn Cnnceoller LG

rre W LTH
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The seven LELM are divdded into o groun of three tast LEDW (L] @ M6 and
arwother groop of four commuonicecions LDz (L0 5 &L Atter sl the povrer-ap
toests run for wheo o Fadluee vecurs in one of che cesesl, the threo test LIKDg are
updated az desoribed Tlow. Then eomprarfeatiow wisi el deives o thoe subars-
feam is athempbad and che cormeooicalicg LETM ace wpdaiod,

T - LEST T.ET

A5 wich all sevan LEDe, e presrazn, TR Rghts op, The drive subswsbam con-

croller checks fur the presence of the KLEST adaprer. The adapter is assumerd

cip be prerenc it che CLEP 1Cazle In Placa) zienal ir azsevced. [ tae VEP signal is
et asserted, 06 5 extinpoisbed. I CLP is ssserted, & handshake cest 5 dons.

When the luodshuke tost passcs. DG 8 extiucnizhed.

It s ioportanl Ly eemember the Jocibaviows of D, DG s cxcbingrdsied if the
busl pssses, bl iy alse cxtingruislied o the CIF sienol js ot prescat, The
meganing nf chis gctguishol TRETY should rot beowiscoerpretes] o mean the
Lest definicelr passed. TE the TET cwars oo, howaver, vau can Die suse Lhal
the CIF &pnel i present zied the LEST handshake test did indeerd fail

s — "Ll LED

An with all seven LETk, au peowie-upy, U5 lishty g, Upon succcsstul completion
of the Tevel A miceodiggaostics thit do net reguine deiviog the I3] buy, D6 =
axtinguizhed.

Tid — &I Hne LR

As with pll seven LIEDs, na prerer-nn, 1M ights ap, ateer Zhe priear-ap mices-
dizgnnazins pass, the remzining mirrndiagnostice run, Thass tears drive 1he
doza and comtrod lines nn che 151 bas. When these tears nasa, 4 is
excippralslizd.

T o T03 — Cooumgnications 1L,F

The e yellow commumcaiiosg LRy correspond Lo ciee Control Maodole (SR
numithar 40 & A) fhat earh of the deives i the sobsrsiem has hane assignesd,

The mester BYIN iz slways O 0. The Neat zlave in the dzisy-rbain is aiwavs
8 1. the secund slave in the ciain is abwnvs M 2 and che chird slave i
alwevs CRT 5. The OB wamber fin cach dibe 38 stenzped on top of the Power
indFlcuteriaddress plugr on the WYY froaz pasel.
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Cn power-sp. all frue nf these LIEs Bpht up Afer succsssiol eompletion of
the Tevel A microdiagnoscica. communicotion is aitempred with eech of the
drives in the subswstem. As compreticalion is =&tahlizhed with each drive. the
comeapondisg LED (DN 4o TN is oxtnguizhed. [ all four Lkdls sbay on, it
mar be due to a fawler drive, Level A miceodiagnaostics teilore. or @ Bxtal coror
encountered by the Jdrive subsyslen contraller.

2.7.1 Perfarming the Test

Biulee suce chias the entive subsrstem is cabled peopecly, cluding Lhe cabitng
t the Iost [vom JB1 on the maater dedve. Makee auce that all Lhe slave drives
wre powered up angd have passed their internel power vpisellests, The tast ia
creculed Ty powering up chie master VS0

WARNIMNG
Don't forget lo extend the cabinel's stablilzer ley before pulling
the drive from the cabinasl

1, Tall bhe master BV2U cut of clur cisbingt 1o espnse the cop cover.

& Bomove the rear piece af che top aoer on the 1020 masler delve.
Eocale Lhie drice anhgyazem rontrollve module o Lhe card cage top
Al Taocate the saven EDDs ow tlie vwler edpe of the PUA {Figure
-1,

3. BRagin the fest by powoering up the masier drive

4. CMiserve he threa teas LIy,

Adl theea tast [EDS light up, and then the Teeel A mirrncdiagoostics oo, A
the: endd of the enicendisgnostios. all three tesl TR extinguish. 1t soy of the
three LIED: staye un, Bhis indicates a rest failora. (lleter to the deseeiplinms of
sach LETE ahownd

A flusbioy soquence tollmes, indicating e resulls al Whe end of the Level A
misrudinennstics, T all three LE Lk cetinguish and no flashing Apquence nocore,
it ia kileely that the deive sobaystem eomtroller vocoenbered @ fakal srror. Reter
tn Purugroph 2.7.2 0 decermine che prublem.

It cody D5 fashes, chis indicates thet ne CIF sigral &5 vresent, Tals could be
bacanse the LEST calle from GHL to the hosl is not comnacted. 1E eonld alse be
boranue thore s nn TERL adapter i clwe hose. o had [ES] adapter is o cle
koac, ur w: TRST eahle in ad.

L enly Toh and U flasi. chis udicsles 1hat the C1P siroul ds prosenl, and Lhe
pulentinl tnr establishing cocaownicacing with the host cadves,

Snbevsieny Tpstug D02



If all thege TRDS Bash coccessivele, this imdicaces at che Lewel A o eodiag-
nostics pazsed and cneamonication wich the hast has heen rstahlisheai,

A, Dhzerve the tour communiretinns 1EDz. The LED2 norreaninneding to
the CA number of each deive in e snhaysoam eukinguish, IF Lha
Level A mirrodispnostios 4o nok pass, thiz rommmnicacion s cever
esbabitshed vod oll fuwr of tluese LEDe stor on.

2.7.2 Controliar Faial Error Indication

The LEIN are sct oo wwdoue state  che drive aubesatesn conteoller enconn-
Ters o Falal ereeor, Tyssible couses of o fetul coror declude the fellowinge.

. Tower Tail iocecrupy in We conlmler e syslan s4lL Tas posert
. Lost comvennnicalion wilh Lhe TEST adapter
a L) pnrt tatal evor

Yehen a fatal errnr comus. the sesan EEDs are 2ec oo the fallowing state,

* a3 Lesk TETw AT Taa, aod DB —- CHE
a & ronunnnicatinms TLETE - Chn

240 Nuhayatone Tasliop



Chapter 3
RV20 Drive Off-Line Testing

3.1 Ganeral

Thia chepter describes how to detect. isokate and eorrect RV20 drire problema.
It emplaing i1 dekndt hiw bo fun standalons testa om & ringle BYEU optical disk
drive. The gopl of these tests is to 1aolete o problem to the Ficld Heplicesblo
nin |FRAT)

The Structired Awnalysia hMethod, or SAK. (3 nsed to best RY20 drives and
coreect ereors, This chapter congaine %AM proredures to help yon detect and
coreect Basic power-up problema (Faragvaph 3 2L tells you how to run auto-
macir: self-teacs {Pavagreph 2.4). and how to coter CE mode (Pacageaph 3.5].
Pavagraph #.4 gives lostractions oo bow to rup OF mode tests from the RV 20
maintersinee poncl Farugraph 3.7 caplans, through che use of tahles and ma-
trives, lwow to correct peoblems using the SA5M error rndes generated by the
driva.

3.2 Tests

Taldi: 5-1 lists all the RV20 standalone tesis. The tests ars listad with the teat
munbers corresponding to epch of thras poazible modes.

Staridobone Lests can ba 1um these sraya: in automatic self-teat mode. CF mode.
aid Trgin che hesc Tagtroctinns for tunning autometic self-tests and CE mods
tests are given in this chapter. lnsroractions for running teete from the hoet see
givert in Thaptar 2 of Glis mammal.

In wadition to the steedodeae testy, thoes §s also a0 sel of 23 Lests What sre mun
on every puewor-up oo meeter cosee of 1he dreive, These poger-np reset diagnns-
ticw werify <hnt the repselng mcchanisms in che deive nelading the operator
and meintenance ponel displaysy are worhing properdy, These ests @lso verlfy
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thor wll the imors ave octionzl aned that noih che Babd wed O oo e
addressod, Freor endes 1 —20 are genarated due to fuiluce of uov of these
tosls,

The standolone ceses are Jivided inbo § e 28 (20-semee teeta), X L3
rares tesks), 4% [40-series tesis], B A-Rerias taata), G4 {iksecics beste). ood
TR ATO-sepi0y wo3nsh,

The 23X, 3%, aned 4X tasie cherk the individual aoits of the BEV20 doomnmon
memory, FOOL panity end 181 and &iA Intorfuecs),

The 56X tezte werify funceionelity of the drive contral and gervn control prores-
ams. their nuoedisee supporcl haedware, and thait comnmunicacinng paths.

The 6X tests verife the Tunctinmality of the herderare required o brng the
drivi to #s "Rrads™ slate. Thasa teats apaure thor ell the seree loups chat
peed 1o he elosed are fndesd wurking: properly, Theae Lesls chack the fracking
and Foous rircuitey. pod luser power aud sploadle moter funetions.

Tha 7X tests bringy everyehiog bogechor o pecfore bagic seeks and headay
readus.

T preeform the full cesc set, the I0YE0 musc be in CE omode dsee caulionary
note Ac Peragreph 3.6L Lo pddition, tlee fellowing: st be done,

' In a masiet KY 4, che drive subzystem coocrollor module most b
remored for the 44 test to mun dsee Pacegrapl 4.4, 21,

" terminskers gt e installed o che JIT and JEE termineenT mnnmec-
tors in the power of the o, sopardless of the mascer/slzye oonfigra-
tium ef bl deive,

k Ao disk omase be inseetod inuo the diive §in order frie GX aed 73X teshs
i il

When a O mode test fudls, o fuiluce code 3 displayed, The failure rode comea-
sponds te a lizt thet gives speeilic coceective actions (FRLIR that need replacing

ar proredures that heve to Lo porfermedh Taragreaph 5.7 containe this bet. The
rotTective activny ac listed Dy highest penbanility of the cause nf fadure.

Atter ceehy corcoctive acbicm, all Lhe UF mode t2ete st be ran again o 82897
she poobleny was sobved. 71 is sy imparcant thac all the tests be run ageir.
The tegts Foild on each obher aned mimming one speeitic test con sometimes
canye falae orrar sodies.
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"Table 3-] BVH Tasta

Splf+ OCF Mede Hoat Test

Tast. Teal Teat IHamo Thepcription
1'% — - tnna oll tests |See Paragesph 261}
o0 — - rinns sl 22X toests
11 21 721 SWTCHSRUER 10K oo $F RAN addreszing
teak
1u 2 7u2 ROMSURTET  {hedlorn bosk fe RO [ogrsim
TSI Y
14 23 T8-3  COREMSTIR Deatrueeive TLAM iact an G4H
COn RN
14 24 744  DPARTTYETIB COPTM andd B14 narity test
2h 72.5 RaNMZIELLB 2 AN Las,
- 26 7446 MEM-REF COBIEN rofrasl cest
27 T4-7 Uosolicited Interrupts text
] - — Ruos all 3X tasts
15 Il 73 ROC-THTLRE Tlaki Field FEOL test
L& ¥ T3-2  ELC-TS1WA Veotor addresa fisld BCT bost
17 33 Té-4  ECCTITIF FPoat. tield B0C bosk
44] — —_ Fums all 4X testy
— 41 T4-1 EITIDSTR IS8T vnit 100 taat
— 43 T4-2  ISIHSTSUB 131 reaet eiroeicey tusk
— 43 Ti-t  ISIPARSTH [31 peritry coet
- dd Td-4 TPLUNCTSUR 151 funetivn wornd tesh
.- 45 T4-6  ATTEMSLUR [9] attention Lesl
— 4f Ti-Gi  DRIARYVTSLUIR [9] DRA write posh
— 47 74-7 DMAREDSUE B4l DRA read test
- 47 74-8  INTERSUB DA iobereapl test
— 48 749  PAUHESLDB 5] pouse vest
— 44 T4-A  FAROFILSUD EST iz Fill cesr
G — Runs all 5X tests
18 3l Ta-1 TN Z40 dual por. RAT test
ih R T3-2  TIPLIMECHO ZHEQRD aual e HAM teat
LA 6 To-%  LOBUSSUL BOSCAR0A T A-hit bus eommunicatinng
et
16 fAd Th-41  LOECHOSUER 803%E03 L dusl pooe [AM st
aLM Y5 T30 LATYMSUDL BOISAERAL interna! timers tost
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Tehie 3-1 RY¥E] Tewls {Conth

Soi-  CE Muwle Hasi,
Test  Teowl Tost,
IT hA Tih-F
IF &7 T
|F ol T0-R
o &8 764
¥l aA TEaL
e 51 i5-B
Pk &2 P
24 a4n 60
Sl —
2R Gl 761
4 HH Th-o
27 (! Te-d
28 rid T4
2 [ TH-0
rf il T4-4
<5 a7 78-7
2¢ Ga T76-8
e a9 Ya-o
2n BA TH-A
2F B TR-R
SF 1 T
Al B G-
il Eh L T8-11
il —_
i Tl 77-1
o Ta T
LT T 77
AR T4 T
1) T TR
47 h T
— Al G5
— — G4
- oAt —_—
5

'T|l'ﬂ|.

e Lrearriptinn

TIERWTCHE Z80 luckout of duwl port LADY test
ROMOHESTIR 8031 ROM chuoclosmen toat

SEAYTESTH
LY LTl
SCFIYMOLT
LEYMNOINIT
CEORTWREG
TETHRIATAR

BRAKESETR
TIMEUPSA
PWROTLEIA
FOCTESUR
MNULFEM&LIB
COMU VRS 0L
FYRTHRESUH
INTRI'TSLIG

RIMT-3UE
QUATISUR
CARLOCETITH
ITAHEBMDSIMR
LW APPSR
JPBACTESTIR
HNILIPRESVE
(MU LEBHETIR
HECENT
LiMWPARMLIE
SHWERATSIA

Soek orecr dabg dest

AN3H wakchedog Limer 1est
ANA 1 watnshdog timer tesi
Ling sync monitor@d Iz wese
I DRIAY ropwter tost
BlA and ECO bus perity test

Fung ol g% Lesks

Spindle dawn Last

Spindle npr Lesl,

Power conleod Joop west
Focos lop Lesk

ESW nolling lasl,

Uparge tracking Lnop $aat
Fing tracldng lonp cest
Luwer deck interrupt signal test
Intermupt spead teat
Deuding header signael tazc
Quadsum test

Carcianne Tock tost

Cinard band sonsor Lesl
MDE long wran ez

Buoy all TX tests
Jumphach Los,

Mo Jumpisack seck fost
Clgciliating sedle Erut

Sector inLorcupl Logt
BNCMTES parily tos)

WTIE shorh wrap tost
Lowdimad Iy BETROM daka
firad FRETROL dala
Tnictalize FEPROW

FVED I LELein e Teating



3.3 Power-Up Procedure (5AM 1000}

ASSUMPTICN: The proger ac power cable ar been installed, connecting the
LEVEG wabsvsiorm Lo a live gice praver oaitled. The Start!Siop switeh on the vper
abur paneld (s in the 8TOF paicion. A& dute cartridge s oot instolbel,

¥ n Set OCR! an the vear panel to the ON (1 position, Doesy 31
top?

n i Uy the eonliopr fung fur both the power supply and card

i rack bemn tu operute?

k i i Daea the Power indicator oo the front paned

Huminate?

4] ¥ Dioizs Ahe operaLor panel hexaderimal display

15 I ceele throngh all ondes {00, 11, 2F . . . FF],

: ad then go bignk?

i 0 ¥ Tines the maintenanee panel hexadesimaul
display indicate 00 with ull indicators ex-
rent O mode cxtinguisled?

I 1 Pecform 3AM peocedurs 1001,

1 : Perform SANM procedoee (002,

i
1 I { Toaelesm BAN procedure TG,
|
1 Terforn: BAR proeedure 1004,
1 Peclorm BANM prnecadiore 004,

] Tlhie BVE) has now been sucrerstully po-
weres]l up and is ready for host communi-
ratinn, sutopmatic self-test [Facageraph 3.4)
or 5 Mode operntion {Pacageaply .5),
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3.3.1 AC Power Problem Izoiation {SAM 1007%)

ASSTUMPTION: Uonditinns gzsumed tor 34K procedure LOHE wee true, 151
trips on e -up,

Sei CRI o the OFF (0 position. Rameosss eommertne FEG fronm
the power mpply. Reset (R oo the OM b} position. Dnes (B

Lrip?

¥ Bed, CRi o the YTF (W position. Reinstall PLS at prover

Alpnly. Remove pnvser connector from cha card rack eonl-
ing tan. Feser (OB tn the M {1) positiun. Poz CLIL
mp?

aot CLE toochee OF U0 posigion, Homove P18 ot the
poar supply. Resel OB Lo the M position,
Ty ORI pyip?

Ser (R to the (¥FF (N naeitinn. Cherck the posrer
wiring cn the card rack confing fan for short cireoita
batwenn conductors ar from condustors or chassis
ground. Bepeinmeplace oy necessory. Lcinskal]l all
vonne:tors und porform SARM procedurs 1000,

Set TOL to the OFT (0] posicion. Hetosead]l PLG at
the power supply sod the power cenoeeter un the
card ook couling Fao, Heplose Chie ST BOA gl
perfvrim S AN procedare i Q000

Al GRD (o the QT 40 position. Check pogsr wic-
ing framy T I8 to the hasenlate {refer oo Figure § in
the Remwneal and Replacement. sectiont S shorve oir-
ouits beceresn conduccars or tn the chagsis groind.
Bepairivaplace ay nacessary. Rainacall all weonneccors
anel perinem SAM prncadure TTHIL

Set OB g0 che QFF (0 position, Replase Lhe cand
rack cosling Tan, Reingiall all connactors andgd jee-
form BAM pracediare 00

frer L2181 fin rhe S0E°F 10 noeifinn. Mapiaes the prseer
supply, 2asnring ke che nea powar supply i set,
fin the covrset gice poveer, lleinstoli vl conneatora
atrd seriori &AM proeedare DO

AR M2 Drdpe OFLine Yeeting



%.2.2 AC Powar Distributien Problein isclatlon (SAM 1002}

ASSUMPTION: Ceonditions assumed for S48 procedurc 1000 are true. Conling
fans for Lhe power aupply sodior cacrd rack dn not opeeabe when the RYEQD in

prowersd up.
¥ f

¥ o

¥

I

1 l 4

1

-

Ave both couling fans inoperaiive?

la the power anpply tan inoporitioe?
Ls the card rack fan inoperative?

Get CR1 1n the OFF (0 position, Replace the power sup-
ply. muking sure that the mew puwer supply ia set for the
eorrect wite power. Parform SAM procedine LK

et CRU to the (EF ) position. Cheek and repairimoeplace
Lhe power connectivn to Lhe card rack cooling T,
Marform 8AM procedure 1000

Set {781 to the OFT Q) preitinr. Leplace the cand rack
eonbing fan. Perlorm AR pronedare O,
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3.3.3 DC Powear FProbem lsolation (SAN 1663)

ASFUMIMTION: Condiliong asswmed for SAM procedore TG aee troe, 18]
power does nok rame up when BVEQ is powersd op.

m ¥ e UBI tin che OFF 0H prosition, Fomows PLE al the e

supply. Heset (R fn the O (1) posivion. Tiees L power 103
et on the nperator panel illuminata’?

¥ n oec UH1 tn che (YFF 10 positinn,. Beinscall TG a1 Lhe
prerer supply. Reminve the carriage hisaea Teom Lhe card
rack backplane |Figure -3, Bl CR1 L che OB AT posi-
tinen. Des the power indicalor on Lhe oparacor panel

illurainate?
, ¥ o sSet CH1 to the OFF (N1 pnaiciom. Beinacall the aae-
rinpe bowrd wt the card reck backplane. Hemes the

i n

DEO O 0

G YR Live G Line Taating

BT POA fron the ceed vack, Bet CHI1 on the M
111 pusibion, Tho e Power indicetors oo the operstor
peanel iluminate?

¥ 1 Sel ORI Ao the OFT 00 poeltion. Hoinsted] the
i AW TOA o the capd rack, Romove the ESG
TCA Teom e cord rock. Set CBY to che TN
110 pasilian, T Lhe Power dodiceters oo he op-
araod panal illwmirale?

el CRI1 Lo the OFT 400 positien
Reinstall the B THCA in Lhe caed rpck,
itpmrare tne 514 FUA from the mard
rack. Set CLFL tz the ON (1} position. Tho
the Puwer indicabors on the nperatnr
penel Mluminate!

See GBI b the OFF (O position. Remove
P14 at the piarer aapply. Using an alun-
ety ok e the lewsee range. inastc the
corneo Jead intu PL4 et 4. 5 o 5. The
roelstunce reeding e P14 &% | and 2
should be = 1A (F tn P14 at 3, 7, and 0
shoule be = Q0 [f readings ave abinoe-
mul, nae stonderd troubleshoncing meth-
ads to Jecabe the conss of the senbleon
acl pepausirevlece tloe feiling component.
Prerlpom SAM procedure 106D,



e

-

Hei ORI en tha OFF {0) pozsitinmn.
Disennnect che ac power csble. liemove
and replace the prwer aapply. Perform
SAM proredurs LG

Het (:B1 tro the OFF (0 position, Remove
and replace the corrispe, Pochorm SAM
procedars 104M).

Hat U181 to the DFF (M position, Repluce
the BMW( PCA Poerform SAM procoders
10R(HL

Set CDB1 bo thee OFF [0 position, The
L5 POA cootains the overtemporature
sensing circwitry. U el fommporstore ot
the vard rack cxeeceds 7000 4 o, thiy
circuitey shuts off de power, TF ovveipemn-
perakure appears 1o he causing ngs of dr
porwet, correct the rnndition and pecform
HAM protedare 1O,

Gec (281 to the OFF W positivn. aplos
the L33 PCA. Pudform SAM procedwre
1LHIE,

Set CB1 to the OTT 10 posicien, Boplace
the SIGC PCA Peclorm 3AM procedore
10405,

ot CB2 e Lhe OFFT |0 osicion,
Bemove T1E &6 Ghe poveer supmlr aned
P14 atl 1he cavd vack. Check for and re-
pair any damage tn mating comnections.
Renlace che ribbnn cables. Pectorm SaAM
prncedure LKL
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3.3.4 Operater Pansi initia!lzation Problem [solation

{SAM 1003)

ARBUMPTION: Coodiliows assumed for SAM procedoce 1000 e iroe,
Cpecabur paned heeadecimel Jisplay does ool crele daroue corrsdl poser-ug

0 LIS
s ¥ I'nae che nreracnt hexadacimal panel digplay evele chrough
codaes (0, L1, 22, ... FF mmly nnne’
¥ T ez rhe nmerakor panel hexadecimal dizplay showr & oode
; of 01 through 207
¥ n Drnaa che npevator panel hexadecimal dizpluy shmy g
o of 07
¥ 1 Thugy che opcrater poned besadecimal display
I | | crcle Lhrough a soquence ol codesT
1 3 Jd 1 Sct CBL o the OFF 00 posicion, Repluee the
F | | 151 PCA,L rorlonm 5500 proceduce 1HH],
z a 4 2 Sel, CRI (o the OFF QF position, Replace 1ha
| } j aparannt panel. Pertorm 540 proreduve 1000
a 1 i 4 Sat CBI &n che OIFF (M pasition. Replare the
rihbom cahle tromn che nperacnr panal LI fn
the rred rack hackplane LTARL Parfortn Sahi
proedure 1AM,
1 | This iy v GoMoe-Gu fuilure code. Hedor to che
pppropeinbe SAM failure code table for corree-
Elve actionn, Porform 840 procedwee 1000,
i 2 3 el R g Lhe FT 00 positon. Beplace Lhe
DG TCA, Terlorm AR proceders 1000,

Foguee thal the Stare/3tep switch s in the
BTOT [released) posilion,
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3.2.5 Malntenance Pangl initialization Proslem isolation

{SAM 1005)

ASSUMPTION: Conditicns assumad for SAM proceduce 1HQ are oroe, The
muintenance panel hexaderimal dizplesy dues oot show a caile of 00 wich all
ndicators except U mode extinpuiched after powsr-unp Requences.

w

¥ n

b — s

A e [ e

My —— — —— e —— e —— &
— Ty

¥ n s the meintenenee paocl hoxadecimal disnpiay blank?

Does the maintenance panel bexadacimal display show g
cisde other dhon 007

N

Are pay or wll of e waingenance panal indicabors,
execopt CUE Modeo, iluminatad?

Sot OB Lo rhe OFF (0f position. Heplace the 10
constroller TCA. Perform HARM procedurs 1000,

SoL ORI to che QFF (0 position. Leplwcye the maios
tenanee ponel, Perlorm AR procedure L0
Ser TR1 Lo the OFF (4 position, Heplece the cibbon

calyle from the maintenance ponch (J40) to che card
rack packplane LM, Perform SAM procedurs $006).

Muke surc the Starl/3tap switeh on the operator
punel is i the 3TOT freleased] nngitinn.

Sot 001 Lo Lthe OFF () position. Replace tha 800
PCA, Perlorm BAN prncedurs 14416

Sct ORI 4o the NIFF (I pogition. Repluce the WOC
PCA, Pereform SAK pracedure 14400

This imnpties normal conditinns. The mainbeonnce
manel hexaderimal displey slws o oode of 00 ond all
tdicators, axcent, CE mode. are sxtinpuished.
Terformn SAM pracadore 1M,
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3.4 Entering Automafic Self-Test Mode
(SAM 1006)

ASSLAPTION: The BV power-up or vescd segoence Das coanpleled ooy :
operutnr pancl Power mdicotors ere dhmninated, the operstor ponel hexadecimal
display is blank, the mantensoce poned hexadecioed display shows g cele of
00, and sl speioberieace pune] ey Jooicaburs are extirgroisho,

0 k3 Insert & date certridge end press the opsretor pencl] Startr/Stop
geiteh to the START prrition. DPres the mainteaence paoel
haxadacimal display begin to display test mumbers {110 13, 13,
eto )Y

bey

n Lroes the vperator pooel cosfinoously flash e segueoce of
three B-charactar eodea folloeed by o blank?

o ¥ Lo the muintenanee aod oporster pancl besadeciood
displarvs Blank, and does 1he Ready indigatnr [in che
| pperatar panc! SkartiSiop awiteh) dlominagfia afler 3
: oA mimales?

II Heplare the 151 POA

é lippiare the &/ POAL
lepiare the WO PCA
iteplare the MDE FOA,

A— e — D 05— =

ph

Replare the nperator panel

Lwplace the meincenanes puoeel,

- ==

Lepluze the ribbon coble feor the uperatur oune
[F30) e the cord ruck bockeplane 17380,

Boplace L cilbon calle Wal eads from Whe mgio-
Loegangs paned (F40) Lo 1he cacd #ack backplang 17399,

o

1 This i g welfbest fidduee, The thiree codes are: (2
bost oenber, 13) faidare code, ol 131 subdnilurs code,
Roedor bo che vppooperale SADR failuce vode table for
corrachive actipn

Thirg indicatae normal compleation ot aursmetie arlf-
tests. The BVED iz apmm un and veedy tor ket
CONILIGTEICEL 1)
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3.5 Entering GE Kode (SAM 1007)

ARSUMPTION: The RYE0 power-up weguendz hag complaterd] normallyr the np-
aretor penel Power odicetors ace dluminated, the aperator panel Searcistop
gwiteh 18 in the S1U0OP Ireleascdh positien, the unil @5 spon down, and the opera-
tor prnel Starc'Sbop indicaice is extingnisheed.

1

T A% — g — DA —— B

-1

¥

ra— —

Pross i eelesse the CF mode ey on thoe medntenance panel.
Uoes the CFE mwce indicator illiminate?

¥

a -
-—

L

M all maintenance panzl key indicabory (lwniosee, whilz
the mainpenanne panel hexadecimel display sceps threagh
codles OO, 11, 22, . . . FFY Then, de the disploy ond all the
indicators exeant CI5 mede extingmish?

|

v i —

b —

B —za

ez the operator punel] hexadecimal dizsplay syecle
thrvuph eoddes OOy 1L, 28, .. O FF, and chan diaplay

a7

¥

Doy the mmainlenance panel hexadacimal dia-
play sheow a codde o 1Y

Make sura the Start/Stop switch sn the upers-
tor panel is in the STOF drcleased] position,
the upic is spun dowi, and Lhe apecator panel
Start!Scup lndicabor iy extinguished,

UHeplece the IST T'CA,

Heplece thoe oosintesangs panegl,
Ieplece the STC THCA,
Heplace Lhe operator panel.

Raplace che ribhon cable tliat lesdzs from the
mingenance panel A0 o che card reck bacle-
Meuse {J3E).

Foplace che ribhon cahle fonm the operator
panal L1301 to the rard rack beckplune (3541

Ranlace the MD& POA
Boarlace the 1MW POA

AL chis pvnt, entor inee O'8 wwode s corpploce
The RYZE iz in lele mwde and wndes contioR of
the maintenunce paocl, Proceed Lo Paragraph
N
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3.5 Diagnostic Test Procedurs

1. Perfunm SAM prncedure 1000, as doscribed in Peragroph 13

2. Tn flece che EVED in rhe CFE mode, pecform SAld procedure 1007, as de-
srrihed it Paragraph 3.0,

At this peint, che BY20 1 in Tle reoele and 32 under the contral of che
muintenancs panal. :

MOTE

To enaure thal the hasl does not access ths exierne! Interfags
wug during 34X CE leat aperstlian, digeoniact the extarnal inter-
faca cable 1o the haat prior o performing S mocds tests, In a
master AY20, the drive subsyatam controller must be removed
In order 1o run 4X tasts.

HOTE

To riutk BX and TX teets, 8 dala cardfdge must be inslailed in
the R¥20 and lthe Slarl'Stop switch on the gperstor panel must
be preazed 1o the START posilion.

Tu run the indicated cest. proreed to sbep 3,

T gelact, or change v tesc or uption, vefer to Paragraph 3,81,
T change inpul pacemekers, refor to Paregreaph 3.6.2.

To ehangse a Wesbng vption, refer to Parspraph 36,3

T pertoeoe the tost o read!modity data in the ERFROM, proceed to
Paragraph 3.8.4,

A, Tomm the test indicaced, press the maintenanee panel STARTISTOT key,
The Bturt'Stop indirator flashes and che mainbenanes paned shorsa the -
el lagt ke,

Tf an llagal test number iy seleeted, the meintenance panel flashes sod PR
is heplayed on the vperetor penel.

Tf Taikures sotur, the vperedor panel displats the Fsilure codes, Suncesatal
cormplebion s civated by W) om the operacne nanet
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4. I'm temporarily halt o testing session, press and hold the 3 TARTSTOF
ke, ¥When the test thiot s cucrencly mnning soncludes. the teating aessinn
baults. 'The StortiStop indicatr sxtingnishes. and the oportion is then in

Stopped e,

5 T resuime Lesting aiter a teat session b beew belwed, press the START!
STOP kev uguin, The Stact/Stup indicalor Oashes and the teating seszion
roswes where b wips halled,

3.6.1 Changing & Test or Gption

Baly: sure you have performed stens | and £ trom Paragroph 3.8 before bepgio-
mimgr the procedores in Lhis section.

. Toselect or change o test or v oplion, wse the TNOR BEBT and INCERE
LS lepy ko gnler the nwmber of the deaived test in the hexadesimal dis-
plaw. Relfar 1o Tabla A-1 for & list of the avoilable tests,

Test aaleccion w pecormplished Ty sebling the M3D to the dazived test
rroap. amd setking the LETH ta the desivad test number. ‘v rom test 25 set
2 as the MST and 5 as the LELD. TF vou weno to mae v enkice set [2X, X
430 seb 0 as the TETY For example. i wou et 200 thes o]l 27X besks will
rut, I0 won ser 30, then all 3% taata will run, “Post scleck codes of 1X are
pptiony tlust un a0l the OF made Gesta saquentially. The 1X vptions are oy
follows, :

Cocls i

1l oo ol tests feacioding CF mnade fastz Al and AZ|. Htop on
First Eailume o on oomipiecinn of one pusa.

12 Run ali tescs fexcluding O mode tests A and AZ] asing cur-
rent vidtage imargin parameter. un wntl fivse failore,

13 Run all tastz {excluding Ok moode tests AL and AZL Tocreman
vnltage margin paremeter. lon wokil sl Giloee.

14 Hame as 1|1, exespt do not stop oo aneslime Tailorees.

15 Hare as 14, except du nob stap on one-time fathires.

i Hame ay 138, cxoepdl o oood slon on ene-time failures.
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2. Tw enter the cesr selected. press 1he ENTER koy, The hexadecimol display
gnas blank while the FNTER key is prossod, When the key (s rolessed, the
new teat numher in displared,

#, To run the lest avlected, proas the STARTIRTOF ker. The SacnSlop iodi-
calor Maghes aod the mednienanse punel showrs the carrent test naenher,

It aw illegzl teat mombser is soloctod, Lhe matenanes panel lashes and FF
iz dizplarad nn che nperators o,

it taihres orewr, the operator panel displars Lhe Guiore codes, Successtul
rnpletion is indicated by 00 o0 Lhe apecator panel,
3.6.2 Changing Input Parameaiers

blele sure o have pertormed sieps |oand 2 feom Tarpgraph 3.5 before begin-
ninyr the proeedurers in chis saccinn.

Ta change apur perarnchers. procesd as tolloes.

b.  Prezsz the TITRE ATEMN Loy wetil the Disp Mem indientor lights up. aned =
nieinory dizplay option eode s displayed,

2 TTug che INCE MSL1F and IMCHR LS keys tnoset the mamlenanes panel
hoxuderimal display tu che desived rode. Memnry display apblon codes o
ue follirss.

Code Optinn

1] Lower belf of common memers 2K HARK

i Lowor alf of copmmmen memocy/ZK hidden [OR
na Upner hall nf eenman memore’ 2T TARL

1N Upper halt of commen memor 2K hidden ROM
14 EL parvametars

1) Yoltrge margin parsmerars

LE 10 tear perameters

3. Fress the ENTEE key. Tae nexe oo mainlenancs panel Jisplues siow the
upper and iowar bytas of che selected memney address,

4. For memarsy display opiens 040, 01, O3, and 035:

k. Llze the INCE BMETF aod TRCH LS kevy to set the display oo the
uppet byte nt the address.

1y, Fruss B cLidn.
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L. Use the TNOH MA0 and INCR LS keys to set the diaplay to the
leowar Twrhe of the address,

4. Fress ENTRER
For mumuory display aptinng 94, UB. vod. 6, enter the default memory ad-
druss by prossing ENTER twice.

The maintenanee panel displays the contenta of the selectod memoryr 6d-
dress, The nperator puned displags che Inwer brte of the selected rmemaoryr
address.

o display the uwpper byie of the gelectud memory addrasa on the apzruter
punned, press che FL key.

T Atep the maintenenes and aperacor panel displays Lo che next memory
kgation in sequence, press BNTER. Each time: ENTER is presaed, the dis-
plays atep to the next loeation.

To change che BCC, volcage mangin. or CE testing aptiona:
Aa. Uge the INCR MST and [MOL LSE kews Lo sat the display to the
ey vedu,
BiC:
firat. = secior buffer number (I through 449
secornd = nember of bytaziasde word o be attered
Voltagn Margin:

firet = voltagn: margin contrnl vefer to the B4 Tacteiend Mool
{EKARY20-TMI,

O Testing Oplions:

firut — tes: vepetition count
secome] = pess coumk

thivd = fuil couni

foritEh = tun optios

Rafer tn Paropeapby 3,63 for apecific information aboni teating op-
Linns.

b, Afeer setting the display o each new valoe, press ENTER.
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2 Afber displeying nr altering che seleched memory pddresy, prose che TSP
BLEM key until the Dirp Mam indicarnr sxtinguishes,

Reber tr Pacageoph 36, step 4. for intonmeation ahmet running tegis,

3.4,.3 Selscting a Testing Opthon

1. Toseleq o westiog vption while in Idle moda, ase tha [MOR MBI and
INCER LS keys to eoter the numbkes of che desived npfann in che heva-
decunal disioy, (Refer o Parupreph 3451 for maore specific inscrucions oo
crcedifying U bostiogr optivne. |

The foilowing 15 a lisk of avadlable testiongr sptivns,

Code Opting

LN Lawp Until FU = 1 or P = TIM! The rest s execnled repear-
edlr ot Eal counl AFCH eyueks L or pase count |PLY equals test
repetifian cpang (TR

a1 Loop Untll FC = TIWC oz PO = 1. The kest iz axacuced vnalil
Lhe FC oegquals the TR er the BC squals 1.

nz Loow Tkl FO o= TRC oc PC = 256 Doecimnn]. The feac iz ex-
anuted remaatedly untll the FO agquals e TRO oo thae P eguala
56,

03 Toop Unlil PT = TRE ur M = 236 Decimel, The test is ex-
eraled repeatedly wnkll the MG equela tha TRC or the O squaly
nh

0 Lonp Forever TIntdl FC. 1, Teslh execubion stops oo detestion

nf the firsr Failure. As long as oo lailures ore detected, the tast
is execuged endlessly,

06 Loop Foraver and Tgonre Brears, The kst iy exccoted cndlessly,
regatdless ot failures deheriad.

£, Taeniers the bosh option, press the ENTER key, then the STARTISTOT
kew. If an dnvalidd ontion nember i sclecoed, the meintenance pepel bexs-
decimal displey flagkes FF,

Cnre an opiion is entered, all cesks execuced s thar option unedl it iy
chonged,

Refer tn FParsgraph 3.6 step 3, for infarmation aboul nonmiing tests,
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3.5.4 Ferforming the Tes! to Read/Modify Data in the EEPROM

Thete prio two tasta nn che EEPIUGRL A uod A2 These teata heve to be rum
from the mamtenanre ponel end are aor run undsr the Bun All Tests oprions
listed in Paragranh 351 Test Al allows yen to acceaz the EEPRUM a0il redd
andor modify data, Teat A2 s 4 tosl Lhat mies Sn reatore some bosic oombers
in the EEPROA in the event that e ERTRON is completely iosecessibie,

T stare thu test, prosesd ar follows. {Lhese inslructiong assume that you aec
in U msde Teom Parageaph 56, sbepy 1 and 2.

o]

Fntar a test namber 447 ar A2 on the maintenanes panel hexioerimal
dizplay with the THCR LED and INCR BSTr keys, Prass ERNTLELL

For toat A, sLart the cest by prossing Whe maimtenance panel 3TARTY
STOP key, If a 31 85 or 87 appears on the operatur panch, this Indicates
thut i problem existz wich the ERETROM. Yoo will nut be able t access
the FEEFROHM wncil the problemn s coreected or tese AY s run, Tee Lo cum
test A2 by critering A2 on-the meinlensnee nanel hexadochnal disploe 1ses
1.. abwved, I cepce oodea meiil appewr, [ollow the commertive procedures in
Puragraph 3.7 for che specific ereor code displayed.

Il a M appeara un the maincenance pans] hexadecimat display, you wdll

access the defeult addeess 40 the EEPLIGRM i yon press the BERTER Loy
on the maintesanne panel. Go o slep & o exit the test,

If U0 §s ilwe Fiest adiresa of thoe FREFROL chat iz to be readfimoditied,
progy the RNTER key. IE 00 is nnt the desired addeoss, then enter che
dosired addvess with the TNCR LS end 1INCH M3D kevs. When the de
sired addreas appears on the maincenance panel, prass the ERNTLIR ko

The address vom select appercs on the npecator peocl display and the con-
temty of thal loeation appeers in Lhe mainbeooee panel diepkay.
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v

ST

T chatge the mnncencs of the memory addrags, nse the TWOR T.ET and
INCHR BSTD kewr o enber che new crmtents walus, When che oy eonlierats
value appears in the maintanance panel disnlzy, nress BENTRER. The new
valae is then scnred o lnoal RAD.

If oo change o che eontents of 1he mewnney addreess s desived, pross thie
EMTER keyw. When the ENTER key is pressed. the ngxb succosuive ad-

dress appaars on che ppevacor panel Qisplay and che eanianls alf Ll pd-
dress appears in the muintenunce panel display.

Coly acddeesses HIET Bheowgel S311 ace oeceseible, The nesigned eddresses
Trilloas.

Aridress o e s

a0 TRLCET wnib pwsber lin hex)

01 (i

Q2 Tlurdware cevisivn (3-bit binury)

05 —1tA {Ix

Ik [ndel eode {3-hic Linaryl

oT 0

y 13 M3, WO IRCIH af S-dire seriol omber
ng M3, KZF IBCTH of S-dige gerinl number
s Mo, N4 |RCTH of B-dig seciol ownboer
§]3) MY, Ma RCTH of &-dign serigl qwnlor
K] LET nf E-digic [alpha) sile eode (AZLTT
(R] ) MELD of 2-digic talphal site code (AL
OlE—1F [Imured

21 LEE of opeealing peeameter romle

*] RIGR of nperating paramoior mode

2 L&D of sttancinn delzy paramecer

23 BEE of srteatin deluy parameter

If vour o1y oo aneess an addeess out of che B0 £ 23 rape or i vou fy 6
input an illegat value in Z0H to 28H, then the maintenaoer panet display
tlashes 8 valie three imes.

To exic the rest fand siore the new dalal, prows the STAITTYS VP Kav nr
the 8 MODE key on Lhe mainlenaoee pupel, This writes the oew data
thar wraa enbered! medilied nng e BT TROM,

o guit the cest without saving the changes, press e MASTER LESETY

ke vn the mwintenance pansk
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3.7 Failure Analysls

The SAM fallyre ane smtfailare codes provide o skructured] avsiem of comective
wctionz o reealce Tanetiona! probloms within (he BVED.

Thers ave Lad SAR fodluce codes thai can he genertated by the drive. Bach
worle 1a ligced in a chert with the correciive accion (i specific arderl that should
bo talen, Teble 3-3 oncsins & hreief descripeion of oll the creor codes, The cable
plun listy ihe Legis ditac can cavse sach of the Gilure codes, Additionally, the
talile Lists the rables or parmgrsphs in this chapter that describe the netion to
b partormed to correct the problem, Tiaee ot these cotrective acgions ar? ro-
mosal and veplaccioent of PRITs.

Afrer dning any cocrective aclion called ot in this seetion, you must ron af
the (E mods tasty leweept Bie Al and A2 tages) again to ses i that procedore
golved che problei. IF aod, go oo to the next proceduee, Afee 2ach eoreedlive
arton. replioe the original part and run alk the CE mode lesls again.

CALUTION

H ig very imporlant Ihal you ron ALL thz CE mode iests aftar
doiny a correclive pracsdurs. The RV20 CF mode taats all Build
on aach olher and running s lasl 91 rARGOSM CAR QENEretE Erfra-
NanuE gryar codes.

(¥ the L35 coddew, 118 are gimpla prowadares, These codes are given in Tahle
3-%. ¥Whea these Failure crdes appear. there oee ne subladore sodes ov adei-
tivnal steps Ln perfarm batore IR remeoval and replacernent begins. The left
eolumin of the tahle pontains the eoprective aotinns and the paragraph refercuce
in this Beol:, The failore code is locwtod o Bhe 1o row. The column under the
Esilure rnde gives the order of corecutive acrinn to be pertormesd.

The remaiting 1% codes sre deseribad in the following separate paragranhes.
These geetiong give detailz on actions to tele W0 corvect the problem. These 15
eotdes pequics adritional Aeeps betoce simph porrgerlye antinong can be tokoen.
Bost ol these invnhee specific subfalure codes that further daslate the problem
i aeder tn gec on & simple correclive procedure. Snme of the 19 codes Lae
tobdes of subfainre codes similar 1o Table 3-3. The L% codes arw as fullows,

07, 00, OC, 42, 43, 4F, 79, TA, T8 T, B0, B1. DO, a3, bk, 01, Q2 03, C4
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Table -2 FallnreBublnilire Codos

Failure il HFI]TI.'.-.LI-I'U
eortheolled swirch ko
aelect 2K hirden RO,

Ineorcect checlcsum in cha
internal coeteoller FRON,

Failitre to select inLeenal
comtroller 21 BOINT,

“Bmck™ hits in the
incernal canteolloe BAT or
irnrrect addressing b the

gl port B4R ey
whon the: drive went
themagh Incernal eontralber
initializacint.

Ihevics foonlt preaent in

thes drire wrhun tha
internal conceollar

wenh thrmagh

initielizatiom checks.

T'wilure in the basic
GO abions toer
letaween the internal
caceodler ang the

MDS POA Failed ro

Fail, Moemonic por - Raint. CE Made Terts
Clpde Subisil. Cods} Relersuce "Mal Falled Dioseriptivn
01 SETROMTST Table 3-3 Power-up'resset
diagnnstics
(2 CHESUMTSHT Table 3-5  Power-y Wreset
disgnostics
03 EETEAMTST Tabledd PFPoweruplvessc
dlugnostics
M CHERAMTST Tobled-3 Power-upfresec
diagnosatics
EARL
15 LWHRDLCORE Tahie 3-3 Powerupsteset
0% LWHRDLUORE Tahle -3 DPower-upresct
dingnostics
7  LWHRDCGRE Paragraph  FPower-uplooser
4.7.1 diagmoatics
driva.
48  LWHRDCORE Table 3-3  Powsr-upitesat
dizgauta

322 KV2 Dirve Qff-Line Teating

Fanerake Al aced
sactor intarmupt

pulses curng prerar-un
initialization.




Table 3-2 FallureSBubfailare Codes (Cowt}

Fail. Nloesomis {or
Code Sublwil. Codel

Wain, CE Doy Tosls
Relerence  That Failad

Cernriptin

0z

LN

LE

Qe

nr

]

oI

11

L3

L4

IAWHRDOORL

POLTYMTET

CHUTYMTSET

Toble: 53  Powerupresa:

ciagnnstica

Tahle 3 Mower-epiresat,

diagnogrics

Favagraph  Pirscrumcosol
3.7.1 clapaces s

Peragraph

3.7
Tahle -3 Poascooapa'mesen
dibprooutics
Tahle 3-2  Fowur-upresal
diagnostirs
Table 3-3  Power-uprresct
diagrrkaticy
Tahle 31 Poworupreseh
: (IEERILINE
Tuble 5-1  Powear-unpiresst
diagmesgting
Teble dd  Towei-untrazet
diggngstios
Trbla d- Power-updeesec

CHARTMIS TR

Serwre cootkiol
m:ii_'l'l;l]_lrr}t:‘:_'!.‘-iﬁﬂl.‘ fRGET
B incegrity test
Faileql dhirmg prrrar-up
inicializa .

Failere of the consber
timer oivewdt on Che TR
A

Failiwe ot the connter
et virewits on che 1G]
POA,

Idwe tosnk mnnbe than aix
seronids b COmmEnicnty
with che intero

rontrellor aller
initializatino.

Had controler marity at
TINFEr-uUpTEsCt,

Faihie vf the 2B o
properly adcress COMER.
Tailure nf tha LU0 POA G
idenclfr 1tzealf.

B PCA poneraling
nnEulicited inkrrrapts.

L8] unnble 1o wrice to g
singrle addregs in 2R BEADN.
SO0 TMCA gensraking
nnsoliviied inrermps.

EED e pwantLgrad progTam
bugzie. fat erranenasly

Mnuvekad 5 razcark 35
rnEnand.

BV fheivee UF-Line Testing
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Tahle %2 FriluresSubtailure Todes (Conth

Fgil, Maemonic lor  Kaeict, UE Mode Teala

Code Subfuil. Codet Keforenca  “V'hst Faiied

G Table3-3  Toweruprrosct
liagnosties

17 Table 3-3 Poower-upmaset
dingnnstics

id Tablz 3-3  Mower-upirouct
diagnosLics

20 Takble 3-8 Tower-uprosce
eEagnostics

pal Tuble 3-%  Poweruprerek
dingnastie

23 Talhlz 3-8 Prower-upresot
Giagnostics

23 Tahle 3-F%  Pravar-upnresel
dimgnashics

a4 Tehle 31 TPower-upderoset
diagmestics

25 Tahle #3-3  Pnerer-upfieset
diwrnostios

G Tahle 3-3  Tower-upiroset
diagnosting

g7 Tahle 13 Towar-upreesel
iagmosiics

uE Table 3-3  Powsreprresct
diagrostics

2 Tebla -3  Powat-upyT=ser
disganacirs

2A Tuble 3-8 Fower-up'reset

24 RVED Drfue DNELine Teating

Jlupnstice

Dreaceiptinn

Failurs of high'lner
CLOMEM select Logie.
RO onalle to write tu i
single addross m COMBRL
Gad BLCC wr $1A bos
parite,

ftend laser fault present
ut puworupireset.

Witz Jager faulk prosent
al power-uproses,

Fuad sum faule present
W PO ET-UPIERBL.
Werily booder foult
B AL proeer-pe
rddl,

Sewle foult present af

(e er-u e reset.

Trara sy ne Sl prosene
at pow et -LLpTesel,,
Waldale faulc present ac
JOveer-un oSt

PLL fault presens mt
PUBCLLREECE,

Tueus fualt present st
purer-upteEec,

Ting syrc Fault proseot ac

PHTRrETI W PR,

Meons speed Tault progsent
Gt preT-uptefet.




Teble &2 Failure/Subfoihare Codes 10onk}

Fail. MMoemomie {or

Code Suhfnil, Codel  Refereuce

MWlalnl.

CE Mlode Tests

‘Thet Failed

ThH=erljpLknn

B

2cC

2D

o

#]

3z

b

d4d
a5

16

32

337

TETEETROM

THTHETILAM

TETSETCOI

SEC-TEST

READTST

TETCHESUM

CHEZIOFIL
BINARYCNT
FILLZEERL)

WALKONE

Tuble 8-
"'uble -

Tivbele: 3-%

Tabla 3-2
Table 5-%
Tahle 3-3
"l"a.l:-l-a 3-4

Tahle 3-3
Table 3-3
Table 5-3
Table 3-
Toble 3-8

Takde 3-3

Power-upiresat
diagnesticg

Power-upireget
diagnostics

Tower-unireset
diagnostics
11,2

21

21

1E, ¢
28

44
28,3133,
4744

23

23

NPT timeout fanlt
presenc gt power-ups
Te5at.

BiF[) zelf-teat fmalt
wresent at poveer-up!
reset.

Trackingr fuult i the
drive,

Failure of che ROM/BAM

switeh logic to selent
progrem S0OM.,

Failure of the ROMHA R
rwitch Jogie bo selocs
propgram RakT,

Futlure of the haghdlow

COMROT ICITIGC Hedd

select Jogie,

S5/ PUA pot interrupting
the 181 or interoupts are
Trerulie,

DN A vead iogic failure.

Iradlure b repd ooerect
preeran BOM daca,

LA zepe £i] Logic nal,
furwctioning properly.

Failure to verily mem;:n}'
teat patterm,

Faiure to fill ey
with Do,

“Stack bics inomemmeaer

B2 Ardve O -Faie Pesting aay



Table 3-2 Feilure/Subfailure Codes {7onck

Fpil. Mnemonic e Meint. PE Mode Texls

Code Subfoll. Cudel  Heferenee  'That Failed Dracripcinn

ia  FILLONE Table 3-3 23 Failors o full memnmy -
with 1z.

A WALKZERD Table3-3 33 “Btuele” bitz in mamor.

aC  ONEZERD Teble 3-8 23 Faihire to writa e
“shripes™ in apposite
areas of memnry.

il UHECKER Table 3-F 23 Tuilure to write s pettern
Lo eneenincy i whicls o tens
adjacent rells are the
SAME.

3E CHECEALT Tobledd 22 Failure to verify a
presiously written
alternating pattern in
OB Y.

JF  BINARYUHK Tahle 33 23,3133, Fuilure to velidate data

41 and address range of
mErmacy,

40 PARITYCHNT Table3-3 40 Failure of parity check on
WItE tO COMWTAN DEED T,

41 PARITY(HK Table3-3 24 Frilure of parity check on
read from eoanmon
TR Y-

42 Subfailure Puragruph 75 Failure of the MDIS A

rsacde bl 3.7.2 ta lung wrap data fram
_ COMERL.
42 Bubluilure Paragtaph — Dovnmuniceation breakdown
e T 5.7.2 between interna! contedler

ard drive during long
wran tesk.

PR RVE Drine O Line Tostdug



Table 3-2 Follure!Subtallure Codes [anck

Traciipelon

RIS POUA ot roneracing
ten Bl polyes within 10
millizeromda with the FLL
Besaer swiech oloaad.,

Tailure of interleaye
tabla Iogric oo MTHS TNCA,
Cominuniratinm breakdown

batwern intarnal contoolle
and drivae during ik

Mo sectar interrupts

Foler Lo Cde TA,
subfailure codos #9215
15it is mioek Lo 1 o

[Fin i ©'F selactad

o cdefanlt date field
uffer in comooen

Bitiz stk to 1 ar
Qina (I selecbed

er delault B atfer
111 UTLUTLAR BBy,

ECC POA returned & goad
data statos, huc did nok
ackoally comrect che doca.

Treive atertromnios failed to
gaftware write protect th

Pail. WMpemonde oy Muind- CE Mode l'ests
Crale: Subfall, Codet Refercoes Thac Mailed
42 Subfoilure Paragraph 6
cnde LH A2
43  Bubfaihre Paragraph 76
roda 31 A3.7.A
1% Subfailire Poragreph -
cole 12 4.7.4
wirap hest.
43 Subfaihime Fearpgraph 70
ouile 03 BT aLcurring.
4d  Sublailure FParugraph —
codes 20—21  8.7.8
a4 FIMD CCWEM Table 3.4 LY
FRENLAIY.
46 TARBYTHZE  Tuble 3-3 3
44 CHECK W Tahle 33 41
47 WERTISROFY Table 353 76
(rive.
afp DOMERSUR  Tebledd 23

Tacernal ponkroller Failod
i 3ass tha comno
rnattanTy subbest due T
TAECity,

SV Peoe Of Ling Testing 807



Tekl: 3-2 Failure/Subfaliure Codes {Coni)

UE Mnde Trsls
That Fallid

Fall.
Conde
41

4T}

4F;

4T

Muoermouic fer  AMpint,
Sulafael, Sode]  Reference

COMEMSUD  Tebled-%

COMEMIUE  Tablo 8-3
COMEMSUEB  Tabie 3-3

TETETATAR  Tuoble 33

LNSCH, IM Paragraph
d.r.4

TSTLOBUS  Table 3-3

TETRADIL Tahle 33
TSTGOODID  Tekle 4-3

THETELRTT Takle 3-8

TISTBEUSLY'L Tshle 3-3

TSTUNITIDL  ‘Table 33

23

Al

26

RE:

141

di

41, 44

41. 44

d|

i1, 44

48

Deserviption

Intvrnal controller failned
tu pess the cnmmon
nwemory subcest die Lo
fmArity.

Tropreoper nddresaing nf
COTEM b chus £540.

Mernmy refresh funicrion
not refreshing (HYMED.

Tarity v the &4 bus or
no neced parisy

being raqiried,

Unenlivited] interrupty in
the drizva.

VBl ke jn the 15T
bus ar a falloee of chie
deviee address switch
registar to produce
veild nurnbers.

Dirive reapnnding Li the
irzcorrert, unic 1T,

Frihare oo vaspard 1o bl
proper wwit 1T

Failuce of the bit
significanl, eeypunze aiter
aurressfiul wunee seleecion.

E9I bug ot idle when, it
slrzld be.

Failare nf che TO7
intertane lngie respunse
cik Uik selact.

VY20 Dvive (O -Line Testing



Table -2 FailureSobfalura Crodes (Cenl)

CE Maode Teatr

Fail, Moemonie ¢ Maint,

Oade Subfuil, Cote)  Heferenes  That Fulled Deseriptinn

s TSTICIPT.»  Table d.d 43 Unit selection when an 151
bws paricy |1TOT 18 Freseat
can frite (—7.

57 THETICIFHI Tahle 3-3 43 1Tnit zelection when an I5T
bus perity ceroe i present
on Lits &--16,

B% SETFUNWRD Tuble 3= 44, d6—d% [Muiiure of the functon
word reemest logic to be
wil after rersipt ot a
funckron wod.

g4 SETRMARYT Tobled-3 46 Failure ta properly set up
fir a DNLA write
nperTabion,

A TETOWMARYT Tabled-3 46 Mailaee nf DMA writa.

B TETICIHST  Table 3-3 42 Failure of the 1C1 resct
rirenikey.

L TETWILEHYIE Table 3-3 4, 47 Failura of the DRLA woed
rranber logzic.

ald  JETDMAILD Tabkle 3-3  47—48 Faihwe to set up properly
trir a DELA poid operalion.

Rl TSTDOMARED Table &3 47—9 Lrato Lransfer fallure trom
OIS MEnnry b the
TST his during a DA
readt.

FF  THTUPUILD Tabl=3-3 43 TFailure of the IST unit
rebert circuitry,

B HETPAUTST Table 53 49 Failure to ocisaowledge

fonetinn wocd e Laslowes co
enahle panwe,

AR eive 0 -Line Pesting 02



Talle 2-2 Palhirve/Bubfaliore Codos (Cond)

Fall. NMnemonde e Malol CE Mode Tests

Code Svbfall. Cndel  Reference  That Failed Dreseriptinm

£l TETFALUSET Table 3-3 48 Failure £ 0t pouse
on the last TINWA of a
pravimaly veritied hlnck
ot daka.

32  TETTFAUSET Tabkl: 33 49 Fmilure nt the LEL logic 1o
clepr pRuse.

A3 SETFUNACKE Table 33 44 Erroneous readback of g
provicualy written unction
word,

R4  THETFUNWRD Table 3-3 44 Erconcsuy coadbuclk of o
prevageasly wrikben banetion
winTil.

As  TRETFUNBESG Table 3-3 44 Fuilure of a funetion word
write to sty function
wored ragoest,

i HTWICLKE  Tabie 3-3 0 44 Failure £ clear function
worg request,

67 SLCTATTH Table 3-4 1G Failure bo sk
ATTEMTTOM.

6% CLEARATTN Table 3-3 45 Failare cn cleat
ATUTIGE TR,

mal TETATTNID Table 33 4% Twilice be st proper
ATTENTICHN ik,

64  BETDMAZROC Table 3-8 44 ICT failg to Tapery sct
vn for & TIWA writs
nperatinm.

g8 TATEZROFL  Table 33 44 1007 fRilg ¢ projerly se;
ur: for a TARTA wirite
CTRTRLLNE.

Ri}  TEST-(H4] Tahle 53-3 41 Pilure of LCT reset

' sirguiley.

S KT Dwbea CF-Line Tesfing



"Tuble 3-% Falhire'Suballure Codes (Cenl)

Fail, Moemonic o Maico LT Minie Testa

Comle Subfmil, Coxlel Retereoes Thal Failea Dseepoion

AF  FILLCOWMER Lable &3 44 MPL iz wa bl Ly writs
pabterm b Comnnm
(VT (T

M OTSTLODECK Tue -3 K1—50. A1 —AL Faibure Lo ok tle dedve

1T into diagnnazio mode,

71 CMDLODLEDE Table 32 61 8E, Al—GL Failure tnoarnegt a

7L 77 dingenoskio rommand.

74 CTRFLGRLEG Tahle 33 4l Failure 1o clesr the dusl
porT R b flup rupistos.

74  THTFLLAMI Table 3-2 31, &2 TFatlire of Flagr rowistor
bit operations.

T4 TITTFATIDRS  Tehie 35 6L 62 Fuork pddressing tailure
an data i ports 14 —1T
Ihexl nf the dual gt
RAM.

78 WALKITONYT Talde 8-3 0 31 Lyt mismatehes in poces
12 1T 4hextin the dual
port. BARL

TH O ROHOLELALG Tablad-d 52 Failure during the achao
tewt of o dual port FLAM
flag registee.

77 LCITOIT™IRT Table 5-3 G2 Failure durmgr dus] port,
RAN echo fusk,

TH PSTOPRWE  Tekle 33 RS Taikure af doal poee RAT
wrile protact ciccull.,

7%  {iIEPATEALL Paragraph BC Fervnddrive contral paricy

it ecrar. or s RITE DA
R by Breo,
Ta Subfailare Pavmgreaph  ail Parity wircnitiy
cnde (11 A7

fuilore om D0 BCA,

Ry fhfwe O -ine Tegiing o1



Table -2 FallureBulidaityry Codes {Cont)

———— e

CF Mote Teats

Draserlption

Fail., HMuenwonds for Wlalnl.

Code Subfuil, Codel  Refercnee  Tludl Fuiled

A Subfallure Farepraph 58 N
el (2 4Tk

A Hubfaihire Paragraph a0
cole 03 4.7.5

1A Subfaldurc Paragraph &0}
code 04 3.7.4

T&  Subfaituree Puregrmaph  5(
rode 27 3.TE

7A Bubtwilure Paragraph  5C
code 21 375

A Subfadlure Faragvath —
orale 27 4.7.5

1A Jubfailure Forugreph —
codde 235 1.7.5

TA  Bublailare Preragraph —
rncle 24 d.7.5

TA  Babfmhre Maragraph —
cudy 26 AT

Ta& Bubfadiuee Faregtaph —
rane 2k 1.7.6

TA  Hubfailore Purvpgruph —
eode 30 47.5

A Bublailugem Prarapraph —
ciede 25 4.7.48

Ta  donbfailues Porugraph —
code 20 3 T.n

A Sulliilure Paragranh —
code 24 3.7.5

TAa Subfnilure Paragranh —
crdle 28 475

S RVEG Lrivw (fi-Live Testing

Internek conteollar
pecity erTor.

Teailuee of HUAL tn clear
SDC purity errar.
Lajlure nf RY59 1o
reApntd T @ Pepieeh orror.
Leod laser faale.

Wirite lager Tault,

Cued sum tanlt,

Yorifr headar fanli.
Swoei fanlt.

Trala sypee frolt.
YWobkte fanlt.

FLL fanlt.

Foacus tauln.

Tinge svoo feulk.

Mocnr spwesd Taclr,

BLETY timnaom. Taulk,




Takle 1-2 FpilarsSubfailore Colos {C000]

Fail, Moemonic les  Bain.
Code Subfuil, Cude)  Referencz  That Failad Dwsrriplisn
74  Subfailure Faragruch KTPIT self-cest fault.
rhde 2L d. 7.8
A Fuhfailure Puragrroph Tracking tault.
code 2T b
TB Subfailure Paragraph 51 Puriby circuteeyr ermr
nnde {11 3.7.8 nh the WD B4,
TE  Subteilure Foragraph & Parity ertor on the 181
wude G2 378 PC
TE  Bubfailure Farpgraph &t Failure nf 039 to
code 03 .18 AffEpRC Tlear eTrors
eormmoand.
TR Hubtailure Paruprapks 80 Failura of H1 to
ende (M BTG Arenc repnit errors
command.
75 Subfailur Paragraph 50 LS circuiery failarg
voede: 6 3.7.H on M PCA,
7B Sublallure Paragraph BC Sectar interropt.
wosrla 5 4.7
L Tuble 3-3 BT Failure of the DIRDYY
theeshold epister on the
MIS P,
M CLRLODEUK Toble -3 51,402 Drive reset fwilure,
TE  ENDLODECE Puragraph &1 —8F, G1—6E  Drwe disgmostic subtest
A7 TL—17 fuilure,
TE Subfailure Table 3-4 al—aill, BL--BF  Failure of B30 fo
rone 2 7L 77 writeread t the dual
port FLAM,
TF  Snhfatlure Tably &4  §1—3F, §1—AF  Failure o 5031 to

code (b

=77

rrribe' e o Bhie Jual
port RAM,

RV29 Dirive OffFLire Testing
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Table 3-2 ¥eilureSabfuilire Codes {Coni)

Fail. Mroemanicior  Whalal CR Masde Tesix

Ceode Subfail, Todey  Heleroiee  That Falled Deserliptlon

TE  Subfailgre Tahla -4 &K1—3E, f1—&E  Failure in dual port RAM
cowle 04 T1—77 switrh lngir.

TE  Subfailure Tahle 5-4  HP1—4E, 51—GE  Fpilure in A0 1LEQRE 5-hix
codss 05 7197 CAr L Ications Hus,

TFE  Subfailure Table 54 K1—&KE, RL—&E Failure of 037 inbernal
code (K T1-T77 LionEr.

TE  Subfailure Tahlz 34  51—5W, 51—5F  Fallureof 3031 finternal
vosle fFF TI—T7 timets.

TE Suhfailure Table 344 #1—3E, GL—GE Fauure ot 8037 intainal
codle 1R T1—=T7 HaM.

"E Subfathire Tahle 3-4 1 —3K, Al —&8% Failure o 331 intarkal
Cole (19 i B RAM.

T"E  Subfailure Tahble 34 Hl—ilk, Gl—GE  Feilure of 8031 program
condes 415 TL-77 memory checissam,

TE Subtallure Tablte 34 SL—8E, Gl—GE  Fatlure of 3035 warchdog
cole 8 TL—T77 timer.

TE  Hubfailure Tahle #-4 Al—ikk, Bi—&E  Failure of 8031 wetchdog
oo G TL—7T7 timer.

TE  Subfailur: Table -4 6l—alE, 81— BOIL-to-ALRLS
codaa (D—iF, TL—71 COmmunicativns
16, 11 broeakdown,

TE  Mubfailurs Table 3-4 B6l—60. G1—0G18  Lrued port (GAR fuilure;
ooclon 12,13 TL=T7 hits atock o 1 or @,

TE  Bubfailyre Tahig 34 Hi—4E. G1—RE Impropes laser readd
s 20 TL=T7 cixerent lovr =catus &k

puveer control leop 1oset.

TE Soabfnilco Teable:3-4  BL- £5, 81 £E  Imvpeooor loser woibe

rode 21 T1—77 cecrent low status s power
eontrol loop coact,
e R el VN -Like Tegling




Table 1.2 Foilure'Sobfallure Sodes {Canth

; Fail. Mncmanls for  Maint. (7F Moda Teats
Code Sublall. Coded Refercnee  Thac Falied Trserlpelon
i 7L Subfaihne Table 34 AGl—3E 61—4F TImproper laser read power
i cole 23 Ti—T7 status at poeer contrel
i Long veset.
T Subfpiluee Tuble 3-4 B1—RE.G1  BF  Toprnper Luser write puvwdr
i parle 22 T1—77 atarus at power cunbenl
i I rosel,
|
i "E  Subfuilure Table 44 61 —iE, Gl—81  Tmproper lager dying
: code 24 T1—17 statug at power coakbes]
i icshp Tesut.
' iE Subfailore Talile 5-4  §1—31, §1--6F  Tmproper atate of
cerde 25 1= iagnnaric retivet slakus
after focus retruct for GO0
millizerindy,
. TR Suhfailure Table 3-4 Bl1—BE. B1—RE  Impropor leser rean
i cnde 26 1 3% curcostl low statuz at
! povees contmol lonp
! imtialization.
7L Sublailive [albi 8-4  §1—308, 61--AF  lmproper Joser weire
! ode 27 TL—T7 purrent low sratns 26 power
: potrl Todip
Lnitinfizatian.
: TE  Selifailue Toble -4 §HI—BE. 1 BR  Tmprope lwser cosad power
core 28 T1—77 lnwr atutuy ab power control
Iy invitiaiization.
TE  Bubfuilure Table $-4  61—8F, Al—4L  Lopeoper laser write power
code 29 TI="7 conirol loop
injtiali=ation.
7E Hubfailore Trhle -4 §1- 3F, 81—%E  lmproper iaset dring
rode 1A 71 - shukus pf powar aomtrol

G inithalization.

— n s

V20 Dvive D0-Tade Teetirmr
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Table 3-2 Failure!Subfallure Crodes [Sonel

Feil, Mnemonic e AMaluc.

Code Sobfnil. Codel  Reference

TE  Bubfalura Tkl 44
rnde Il

TE  Suhbfailore Talile 3-4
rode &l

iy Zubfailure Tahle %-4
el 43

7 Subfailurs Table j-4
onde <17

7L Subteilare Tahlz 9-4
cude 44

TE  Suhfailnpra Tabkbz 5-4
roda 45

I Hipiagilura Tahla 3-4
ol 40

R Bubfailuce Tkl 4-4
cnde 47

d9-08  IEF2D i (e Teeringr

Than Falle?

Theseription

Bl—OL. i1 —GE
T1--17

§1—5L. 1—6L
177

§1- 5F, 61 —GL

T1—77

51 -6E, GL—6L
T1-3T

Bl B, B1 i

Ti--77

4l —RL, #1—58
M7

6L & GL—uls
TI—77
hl—&R, Al —AF
0T

Tepenpee disgroseic rokract
stamus during the forus

loop test. Status zaid

foruz never retiactod,

Imyproper diagnaslic reboact
statua during 1w Locs

Ipy et Sratug said

frons was nan i
equilibriun.

Improper diagnnstin retract
wteitus during the forns
T tst, Slxtus gaid

frirms never fully racnped to
apmer it of Leayvel,

Dirive did noe capluce focus
during the locuy lovp cest,

Imapenmiet diggnstic
Hamrve in statns during
the fireus lonp test. Status
said foons eirnal did noc.
nave Toll sing: wiwe,

T propes diagnostic
H-curwe ont staluw Juring
the tncus Inon tear.
Htatua maid fnons signal
did non hawe fall sine
TAVE,

Faihwa nt earriage to
retrect.

Tenpropor divgpoeatic
S-mnree in slatos during
fimiua oo cest, Blakus not
ciwrect gath thrme al
varrart.




PR, T ——

Toabkle 3-2 Frilere!Sobfuilure Coldos (Coonl)

#1—b1, 41 --HE

Bl—BE. 1 G6F

Bl—GE. 61.. 6F

6L &l d1—4F

A1 —5F, 61 —GE

5157, 61 —GE

#1--BE, 61 EF

] —5F, i —GE

Fril, Mnemomizier  Blalnl CE Maode Testa
Code Sublfofl, Codel  Reference  That Failed
TF  Hubfailure Tebla 3-4
rode 48 T1 97
TR Suhfaihire Table 3-4
mnde 4% T1--97
ir Suhfailure Tabls 3-4
rode 4.4 -7
TE  Subfailoe Table §-4
crde 4B R
TE  Huabfailure Takbez 3-4
e 2 TI—77
TF  Hubfailure Tulede 3-4
e 4L 1T
7E  Ruhfallure Tabla 3-4
e 3N T1 -7
1%  Eunbfeilurs Tubalz: 3-4
rnde G1 T1—=77

Description

Tpeopiee diagmnsrin
S-curve ouk state during
focos lonp test. Blacons nak
vorrect willy focus ak
retrck,

T pronre lagey read paoyer
during the forug Inop teat.
Stutuz said chie lnser

shoak off duriog Lhe Lest,

Tenprepeyr dlagnascic
S-mwe i status duaring
fooas loom test. Stutas did
nof toggie during ramp up
af farns.

Ivipcper diaguaatic
Heuesa out stetus during
fooes loop toet, Btutus did
nut begele doring samg up
i facna.

Tmproper ticus states
during the focws leop bost.
otetns not bad before focus
was iniialized captured.
Improper lutched fuces on
che B during che Foous
tuup tesk, Staing did ant,
match fonws stata.

Tmypirnmet obble statos.
¥obble is pood when it
shnuald be bud.

Imuroper vobile status,
Wobble iz Lo wlaen it
abould bz poead,

V20 Dheive £ Line Tagting 337



-------

Drencriptlon

Bed interrupt sigmal from
the ML} to the ST
Intermupt sigmal iz ton
by,

Lo imterrupt signal feoim
thie BELIS £o the SO0
TnLeerapk of 80349 did noc
TCEIr,

Mo interrupt signal fron
the MDE e the 5D, Mo
interrapt signal within 16
millisenondz.

Wuedsum lner acatis ig not
bud wheo it showld be.

CJoadsem law statas s nod
gnod when it shoaald e,

Shdaom hiph stetuz is
ot poud whea it should
Dz,

Tiine sy over
Fnilislized,

Mo 3G Fa sipoed rnm
Ee power supply aod line
e naver imitialied,

Improper read corrend gy
status with bed ousdsum
Iow status, Statue not
true when it should be.

Twower deck nok responding
e the upper deck for o
C1agTORE oo inianad,

Falt, MWwcawinddz we Auint, CE Mode 'exts

Cade Bubfnil. Codal RBefvrsnes That Failed

TE Hubfailure Tahle 3-4 51 =G, H1—0HLE
cinle G3 7177

TE Buhfailure Talle 34 §1-- 5L, W1 —6L
code f1 T1—T1

TH tubfailure Tahle 3-4  §1—5E, 41—
cnde 34 T

TE  SHubfailare Takle 5-4 51 -6E. AL—dL;
voela il =77

TE Bubfailare Tk d-4 Rl—AGE. il —iGE
cocde T1 T1—77

TE Hubfeihne Tabhla 3-d4 51—&F, 61. -£E
rinde 78 -1

TR Subfailure "Teble A4 H#1—KE, ¢ | —5F
cude 73 TI—7"

TE  Subfeilure Tahle 34 S1—4F, 61-—3R
code 74 TL—=77

TE  Bubfailure Table 34  6l--6F, 41—318
rode TR e i)

TE Subfwikars Table 34 H1—GT. 61 —GF
code: 76 T1—77

A8 RV Drve OffALine Tesang



Tabl: 3-2 Faflure/Subfailure Coddes mnngr

Muemonic [ure
Subtail Todet

Muing,
Rolorenes

CF Mode Tesis

That Faikcd

Theaneiptlon

-l
[zl

Suhfailures
cnde 51)

kil
rode H51
Sulfasture
cioce 72
Subtailare
oocla 8

SubEailure
il )

Sukfailur:
code 01

Halbailare
rodle S

Snhfailare
coete 93

Totsle 34

Tatle -4

Tubkhi 54

Talhle 3-1

Tukde: 3-4

Tahle 3-4

Tehle 3-4

Tahle 5-41

hl—hL, &1 BH
11—
Gl- 6F. F1—AKE
T1--TF
al—nk, Al—Gl
TE=T

-
]

Hl—RL. &1 oF
=71

(l--—-&6F. fii —A&
T =77

3l—3L, 61 GF

1=

51—eR, 81 —(E

117

Mntor spin donsr: clcae
aveaadn 7 secomnds,

Mlotor sprod gredicer Lhan
3% phope e,

Maber speed in slover than
% e lnwr normel.

Nefartive ar blockod
rachsemant siot oo Ko
pindle tnotur.

Rad "rnaraz stotus oo™
with the 'S pablind,

Bad disgrougric pogition-in
gignnl, Jignal did ant
rhange stubes with the
FEb driven in a gasilive
ann negative dicection
after the FSAT wis

teizlied.

Had disgoostic coars
gratas. Sigua] dd nor
chanme: uialas with the
E&bd driven inoa pnsitise
aned pegsLive divertion
affer Lhe FEM waz oulled
andl the roerac loop
enahied,

Bad dinwamstic piasb-pall-in
signal Sirnal 4d oot
rhaies geakos wirty che
5 deiven 1 a posikive
and newative direction
afror the ™AW was nulted
and thue ¢oarse snd tine
Inoow wore eoakiled.

VR Do (O Eine Teatiag
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Taklz 3-2 Fniiu.re@ul{fai]ure Codes (Lol

Dheseriplion,

Bad diagnostig
prash-pnall-ong sigagl

crignal did nod change
staces wikh the FEW deiven
in 4 poaitrng and negative
diretion afrer A, tha
'S td wus mulled and fhe
course ned tine loops

wore enabled.

Bad cracking polarily
status. Signal did rnod,
change stutes with the
FOW dlriver o poaitive
and negacive dlves Lo
after tha F5M was mulleal
and the costse zurd fine
lucpy wore enablsd.

Bed trerk crossing slatry,
Siynel did not ehang:
stuter with the FEM dejven
trL o prositive ane eepstivg
chicection attar ALY, the
P33 wus walled aned the
roarse amil G lops were
Enablad.

Bad position LED starus,

Uud diagnostic frackivg
statua, Btamas did anl
corne true math Zhe moarsg
anmd fime Joomz rlosad,

Rad carrge locl
aszatrivli.

Fril, Moemonic lor  3Maing, CE Miade Teosls

Code Suebipil. Codel Heterence ‘That Failod

TE Subbadure Tuble 3-4  F1—FRE. 6] —GE
rowdie 4 711—77

TR Suhlailure Talile $-4  61—5d8, B1—E13
ronde DR T1--57

TE Subfailure Falle 3-4  K1--EFE. Bl EE
vonde 44 Tl

TR Subfoilure Tahle 3-4 Ht—ak, 51 —6%
codi 9y T1—T77

7L Subfwilure Tahle 3-4 Gl--aE. 31 {5
e 193, Y1-37

TE Bubfnilues Tuble ¥4  El—GE.5l—RF
onda Ba ¥1--T7

F4 RV Dimoe OMELine Traridg



Taile 32 FriiureSubballure Codes (o

Fril. WMoenmoni: ior Meint. OB Mlode Teats
Code Boblail. Oode)  Refercnes That Feiled Theart ! pitdons)
T Hubfailuee Tahle 34 B1—BL, 41 &F  Tracking would oot
codis 98 e initlize,
7B Subfailure Table 4-4 B1-5E. fil -AE ML trwcle stalus™ nng
cordy: UC TL-77 bad with trackinge disabled,
TR Subfuilore Tahle 34  El—GE_ 81— fF  Facreee senser dicd ook
rode BO TL--T7 change States during o
sgek uut [rom Lhe livme
positives,
TE Buhbfailure Table: 34 H1—LE, 81—&l  B031 Tailed to read headears
eode Bl T1—1T during a seak. Mo reading
headers aignsl.
TE Subfailure Table 4-4 EB1--6F, fil —E  Fajire wich daka sy
code B2 T1=77 duricgr g seelk by the 3031,
Readivg header signal, hor
oo duta s
Tl Sobdeilure Table 3-4 61 -aF, RL—AE  S04L did oot gel ancess 1o
code B -7 the: dusl port AN during
4 sealk and, therefore.
conld ot read henders.
TR Subfailare Tahle 34  §1--5F, $1—8%  Feilure in reading headers
erle Bd =1 by thae: 8031 during a8 seek.
B mratehing haaders.
7E  Subfailure Teble 3-4  61--5F, Ai—AGE  Failure in track cTnssings
code B =17 during a seek by 8031,
BOEL Lust tracl cinssings.
TR Subfailire Table -4 a1—10E, §1—6l Failloree i Wracking after a
cods BA 117 seak by Ehe ROA1. 031
coeld non rapture tracking
afier A seal
TR Hubfailure Table 5-4  Bl—Bi, §1 —67  AN31 unable to cornplele a
code B 7l -7 sock uftor maximnm

ristries applied.

RV IDeins (FELine Desting
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Table 3.2 Failure'Suhkailure Cndes 1Onnth

Fril. Moemuoiv or  Meini. OF Mods Teacs
Code Subfall. Codel Roferencs  Thet Failed Digactd prinm
T6  Subfallue Table 4-4 B61—6L. GL—G1E  Mn increment track signal
cixlg BA 7177 uo tha S0
TFE  Bubfailure Tahle 3-¢ b1 —RE. 61 —GE Mo sequential sectres repd
e BO T1—77 b 803 1 during & sash,
TE Subfailury Tuble§-4  B1—BE. G1—GE Bad reading header slgnal
cnda Cfl 71--T% during the reading
heoder!increment track
sigmal tost,
TE  Bubfmlure Table 3-4  51—5E, 1—KE  Phase-lock lonp (PLI
code U1 T1—77 sEACILE wWas goewd when it
shend be bad.
TR Suhfpilure Talie 3-4 6L--6E, §1—4E Dad dsta syne stama whet
enie (2 L--77 it ahowatd be good.
1B Hubfailure Tahle 3-4  61—6F. 61—GE  Svne loat statas was had!
oode {13 V10T when it should be good.
7B Bubfailure Table 3-4  51...6E. 61--GE Cood data ayoe status
code C4 =77 when it should b bad,
TR Subfailyre Toble -4 Bl1—BE, i1—GE  Byne lnat stames was grend
crda 1108 7177 when it should be bad.
TE  Subfeilure Tabled-4 K1—AF, §1—6F  TPhaselock loap (PLL
code C8 T1—m status wias Bad whon it
should b good.
TR Subfailure Tahla -4 61—6LE, 81—8E  Fhaeselsek fcop IPLL]
monde (71 T1--77 status was good when it
shonald b bad.
T Subfuilure Tubba 34 GRLl—5E, Al—SE Raddara sj:-nc shotus whn
conde 2 TL—T7 it ahould be good.
B Subfadure Tabio &4 bl—BE. 61--6FE Hyne Iost stams was had
code CF T1—77 wher it rhnebd ke good,
J-22 RUVED Detee Off-Lane Testing



Tabie 1-2 Frilore!Subluilurs Undes (Cont)

Fall, MNnesmonaie [pr
Cpde Sabfml. Docdei Reforemee

Maint.

CH Mods Tesix
Thed Fuilisd

Deacriptian

B0

Rl

alll

1

Bhakbailhare
e {04

Subfailnie
vady: Ca

Sulfalure
eode 6

CHLCHCART

CLECECART

2ETLTECD

THFENT-EOC

EMNCOHE-TT

NECGLE-DE

BRI E-v A

LECOF-T A

FEMOO 0L 2

DFECONE-PE

Table -4

Table 3-4

Table 35

Maragraph
270

Prragraph
2.1

Farugroph
3911
Tarulix 3-5
Tahle 5-4
Tahlz 3-4%
Tkl 5-3
Table d-E

Talda 3-2

Lable 3-2

51--6F, Bl —GE
h

hl-—aF, fi! —GLE

71 77

§1—4aF, i —E6E

T1—R7

GL--4E, 73 —=T7

31 &F, TI1—7"

3133
RN
il

1

L

Lz

32

44

31

Chood dimbn wyne glatus
when i1 sliould B had.

Svo Just slabug was gond
when it should b Tad,

Phase Jocl g (P14
stabus was haed when e
shenald he ood.

Thatd cortodge ot
inserbe] to Bl et

SeartiStup swilch ¢n
the npecitur paosl s
not depresyed bo che
Btart moeition.

LT dala buffear pumber
cacends AR (derimadl.

Trproper reapunac frem
rhe BOC 2O

Failure tu uncooe ibe e
datw ficld,

Failure tor docode Lhe nsar
drea fold,

Failure to coeodi: 1
vestor addross Neld,
Failurn ke dacnde cha
verkor addvasz teld,
Failure b cocode e
noatiivld,

Failnea cn deods: thc
[rrstfipid.
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Tahle 32 FalureSuohlallure Oodes 12oank

Fall. Muoewsals or  Maint. CE Mode ercs

{nde Subfail, Codat  Reference That Failed Descriptinn

ik KILL-1DF Table 3-3 3l Failure nf the B TOA [
COUrECE AN SITOTENIE BElr
rfata firldl.

P KILL-Y4 Takle 3-3 32 FCC MOA Tatled 1o coroeet
AT BTYNRENLS VECDOT
uddress.

94 KILL-PF Table 3-3 33 ECC MCA foiled to correre
An areonenus restiold,

W CHELDMAWET Table 3-3 46 Addresaing failure aluer
Bl A vl

tDr EKILL-VA Foragraph Al A2

a3,7.12

P2 Bubfailare Fasagraph Rad eanbenkler ek,
coedi {11 d.7.14

o Rubfailare Taragraph Rad EETHROM pacicy.
cricle 013 g.7-12

#E EERAMTLEHT Tabled-F Al A2 Failtire ' wolatile BAJ of
EEPRO.

$F TEEOHESTUM  Thle 3-3 0 Al A2 TFailure of EEFINO M
chucksurn,

0 ESPLIMUP leble A-H TX Tirive nel BREATHY within
five gl one: Tiall stoonds
o & aniwIp cnenmRadd,

Ci SubFfailues Talle 3-5 Ko cartridge prezent

rade 1] AT TR

i  Suhfaira Tahle 5-F — mrartSiup swiccl oot

rode N2 pressed in,

o0 Sebfaikore Talla 5-5 Mo dewiee Fanlt or devire

o 3 ceror poearTed. vet

drivc iy ot REALT.

Sdd RVE ARine (N Lre Testing



Takly 32 FoitureiSublodleee Codes {Cant)

K -['r!nde Teacs

Fall, Mpoemonicier  MMainc.
Code Sobfail. Codsi Refcrence That Fadied Dwscriplion
iy Subfailurs Table 3 — Power supply over-
coale (d semnecatire condidion.
T Bubfailure Toble 3-8 - Card rage veeriomperature
rode (5 condition,
(% Subfailure Tahle 3-5 Hefer wooode T4, sub-
codes -2 Frilure rovlas 20—ETE
o0 Bubfailure Tshie 3-% — Hefer o morde 7L, auh-
codes B1—RC [aiiure modes BI—B-.
01 Bubfailice Paragraph — Traihare of 3030 tn
rode UL 37,14 goeept spiad i command,
:r  Gulblailure Paragraph — M device evvor norarrad,
cnde 2 4714 vet drive did nut spin
derwn within Ave seconds.
1 Subdalure Faragraph — FiRreas eTUnT Tedvery
cndde 0 4.7.14 in the driwve.
{2 WNO-JIMMFRE Paragraph 72 Jumpkacks neenrring when
1,7.13 rhey ate dizabled, ur
drinre iz unahle tu zpirul
anrosa media,
C? Subfailure Fearygreph - Fadlury of 5059 o respond
rode 11 4.7.15 to a disable jurypbacks
CiTTaE el
(% Eobfuilone Faragraph — Failate of R30 to
code 02 3.T.15 acknowledire 5 disuble
jumpkacks ronmnaned.
L2 Sobfathie Paragraph — B:ress eImur poouyLy
code (3 4.7.1R 1M the drive,
(2 Sufaluiree Patagraph — Seei o track OO0
cude 4 2.7.16 aboviad, BOWY busy,

RV eine thELine Testing 043



Table 12 Failsey Skl ey Coalos (Do)

Fail. Mnomonic wr Maint, CE Mude Tests
Coda Subfgil. Codel  Befceenee  Theld Failed Description
C%  Subfailuee Paragyaph — Beek o mrack 1000 nor
rade (M 371k Iniciaced atter zesk
command sceapted by
the #0310,
02 Bubfailura Paragraph — Ho on-treck atatus efber
code 06 4.7.16 spek waz initinted.
o2 Subfeilures Puregraph  — Drive not spleeding scroas
code 07 3,7.1B 10 trecks within 160 millé-
zocorda.
C2 Bubfuilure Parograph — Seek croor, noe seel bvte
oade (A 3718 sraties available.
12 Hubiailue Paragraph — ki dows not respend to
rode 8716 g clesr prrors commend.
C2  Subfmlucs Pocegreapis Raxfreer tor cudee 74 sub-
codes 20—2T0 L7105 failure codes 20—2T7,
C2 Bublathure Paragraph Refor to code TE, subr
codes BL--BC 37,15 follure vodes B —BC,
C3  JUMPBE-TST Porvgroph 72 Puilore of jumpbocks
N | when chey are anahled.
23  Hubfailure Paregraph — Faiture of #1392 tn rerpond
Corde UL 3.7.16 to em enable jumphacks
commetid.
Cd Subfailure Parvpraph — Exenws oITOr Becuvery
eonle 02 3.9.14 il the drive,
C3 Subfailure Paragraph — Secl o track 1004
coade 03 9.8 abareed, 2038 busy,
Cad Subfaidure Paragoaph Jeck to track 1000 Ao
eode 04 1.7.18 gutiated sfber seck
cormmand acrephed by
the RO2S.
S48 AV Dirve i Line Testing



Talle 3-2 FelnradSehfnilure Codes {(Cont)

Muine,

{’E Mode 'Lesta

Fuil, Mlonemnonie o
Onde Subfail. Codel Reference That Failad DhesirlpsLlinm
d Suldailurs Paraoreph — Mo spn-tracs stutas
s 05 A.7.18 after goek was initiabed,
24 Snhfailare Furspraph — Dirive o spivaling arroas
cisile T 4.7.1% L0 trocks watkan 160 milli-
srcwids
C3%  Suhfzilure Farpgraph — Guood on-Lrack statng when
roce N7 4728 it should he had.
3 Subfallure lraragraph — Seek Lo trark oot
onele (R HA L] sucnes el
3 Bubfalluee TFaragraph — Jumnniark not oseurring,
sl (4 A.7.18 un device foukt ur Grror.
(:a  Subfailure Paragruph - Beck coror, oo seek hite
cale 03 1.7.14 stutus available.
3 Suhfailare Purpgraph — 2039 does not reRpond to
carle (18 4.7.14 o cbear arrnes cnmrmand.
L SBubfailuee Farkoruph Prawvpr supply nper-
v (47 1.7.1% teanpurabuee comilition.
Cd Bublaiiore Furugraph — Cprd cape ovar-
rode N0 3.7.16 temperature condition,
3 Subfuflure Faragraph Ltzfer tu cere TA, sok-
pocdis 20—30 2716 Gailyrs rnies 20—2 1
3 Sablnhiee Purzgeraph Roler to cnde TI, mab-
codes BI—B4 3718 Failure rndes B1—DC
(4  QOCIL-BRFE Porasraph 72 TFotlure b narfore
P seeles wilhin a apecitied
Eieac,
L4 Suldailers Puragraph  — Taipre nf BO7HT Lo
e 411 4.7.17 vesspond fo gn enable

Jumphacks couend.
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Tuhle

4k FallureSublallure Ondea [Conel

[E hMode Tesws

Fuil, Wncwnonle dne Matnt.
Chnbe Bubflall. Code) Heferenee “That Failed Dasrription
4 Mabfailuro Feiropraph — Jutlure of &35 to
oocle 023 8.7.17 rosperud to o report
crrars Conwand,
(14 Subfailure Purppraph — Exorss orrur revovery
code O3 8,717 irt the: drive,
(4 Subfailure Purwprraph  — Sl tar troeks 14600
concle 0 57T pborted. BOSY buar,
C4  Bubfailure Paragraph - - Secl oot injtiuted
eoule (i aFiy after seek command
apraptad hy the BOX0.
(4 Subfallure Puragraph — Noon-track acatus afker
el 5 3717 sepls whE inicintad.
C4  Subfailure Paragraph Tocdve unuble to pes-
codi 07 3007 formn v serics of
bwo-track wecky,
C4  Subfailure Parugraph Lhcive unuble to pee-
eoede OF 3T Frorery 1 saaricy of
hunedreed-ceark senly,
(34 Subfailure Paragraph — Seek eTrny, Btn Reek
e 04 3717 It staboa wrailabie.
Cd4  Sublailure Taragraph BO39 dovy oot respond
eode 00 3T.E7 tir o cledr ereors
o,
04 Subfaldure Farvpruph Itater oo cnde TA, sul-
eodoes 20—41F 57,17 failure codes F—200.
Ca  Sublailure Taragraph Fofor toocode 7L uwhe
ciwles B1—RB{ 35717

Failurs porles 7§10 W
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Telhle 19 SAM Failyie Ondes {Comth

2ad FRLINIRE ZALE ==% | =C

EL L]

wh-%a,
a5

T R TR T A AR

[
-

a

] ! 1 -z 2 ?

Taplee the H
EZZ RN,

sm=ily svat 01 1
vard recs beskalrt g
vl S0 przzarts
Irgtal wzfwns .l ot
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3.7.1 BAM Faliure Codes UV, OB, and OC

When &aM feilurc ende 07, R, or M in displayed, the prohlem ia that the
rarmieme 1o failing w0 find the home position, Proceed as follows.

1.
2,

%]

1f .

-

Ternee the top rover and the dise,

 Poswer down the drive and wai, 50 secnnds. Note thut the careage ls n the

home pemition,

Fowor the delve upr again and observe thee carlage. The ramisge should
move b the rear fabnat oue-holf iocly aod then return beck to the bomc
poaitivan It should remain cheve, Incked by the soleanid.

If any of the following acenr, power down the dejve and peocesd fo stepa 4
thruugh &

. The rarriame makes & high piccled sonnd while moving to che hoom

THRRItEOT.
h. T'he verriage moves to che home position more thian aore.
L. The: errringe dnesn’t move we all,

b, vr ¢ ddid not ooy, then proceed divecely {0 step A,

Check to make suve the carriage is not rubbing sgainst the gaard hand
senser, the solenoid, or the magrmet. Cheek to ke snre the tavriage rails
are ol Gamager] and eve froe froom diel.

(herk to muloe sure that the reeriage Jm't atuck to the ruhber imper.
Checle 211 connections on the baseplube terminator PLOA.

Fower ap tiwe drive again, If steps 4 bo A do not eorrect the problem, re-
Mace ghe gnard band sensor s described n Chapoar 4.

If step 7 dnesn't sohre the problem, seplace the baseplate terminator TUA
wy described in Chapeer 1

IF step B dnesn't solve the problem, proceed with the corrective aclions
given in Table $-d for the specific failure code (Y, OB, o O0CF,
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3.7.2 540N Fallure Code 42

When SAM Luilure code 22 da displayed, tlere s sn sceompanying sulifeilure
ande. The snbfailurs code detetmines what corrective aetionz Bave 6 he Lakon,
Thers can e suhfailore socdos of 0L, 09, ar (03,

Tu find the subeiiure eode, gain gooess to the maintenance panel un the Ennt
A Lhe drivee and press F1 The sublallure code nppears on the operatar pancl
hexadecimal dispiay while Tl in pressed. The correclive actions that nesed to be
peormes foroeacty of the twn subtailore codas are lsted balow.

Alrer perfurming a cnrrertive acuon for o subluilure code, always run all the
Loty agrin to sea it that proacedure solved the problem. IF che profifon: wtill
enisls, porform he nexd procednre.

ELEBFAILTIRE CCTE 0L

1. lieplace the MDS POA sy deseribed in Chaptar 4.

2, Teplace the BCU PUA as describad in Chapeer 4.

A, Replace the 81 PCA as deseribed in Chapter 4.

. Replace the ROWE POA aa deseribed in Chopter 4.

i Werily that all the werd rack haclplane eables are pooperly installer and ave
seatel &1 both coda.

. Beplace the card reck hackplane as described in Chapeer 4.

SUBFAILURE {OT0F 03

1. Replans the 3TIC PCA uA deacribed in Chaprer 4,

&, Verity thar gil the card rucle backplane rables are proporly nstalled and are
seated vt boch ands.

A, Replace the vord rack barkplane as described in Chepter 4,

SUEBFATLURE CODE 03

I Replace el MEYS PCA as dasevibed in Chopror 4.

Roplece the 3700 POA g deseribed in Chapter 4.

Ruploee the I0WE PUA a5 deseribed i Chapter 4.

Verily Lhat wll the cerd rack Backplane coblee wee properiy installed amd sro
sealed al botl vods,

. Replace the cind rack buckplane a3 described in Chupour 4.

fl ol
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3.7.3 5AM Faiiure Code 43

When SAM Faihme eode 4% v displayed, thers is on aecompanying subfailuce
il Tha mbteilure codn detevinines whet corrertlve actions heve to De taken.
Thera are 17 possible suhfailure codos for 2nde 43, Thoy are as follows.

01, 02, N3, 20, 21, 22, 28, 24, 85, UE, 27, 24, 29, A, IU, 20, 2D

Tiy find the aubduiluce code, gain aceess tu the maincensnce panel o the frong
af 112 deive and pruss T, The subfailore code appeara on the operator panel
hexaderimal display while Fl iz pressed. The corvective actions thal oced to he
performed tor each of ihe snhisilure codes ure Tisted Delow.

Aftar perfurming o coeractive activn fur a subfailore code, always fun all che
Eerts sguin ic see if that provedurs solved the problem. T the problem etill
exisks, perfnrm the nexi procedure

SURFAILURE CODE 01

. Replacs the RS PCA a5 deseibed in Chaprer 4.

4. HRoplaps the EOC PCA 28 deseribed in Chopier 4,

3 Replare the IS5] POA as deacribed in Chaptler 4.

4, TReplzre the RWC PCA ar deseribed in Chapter 1.

v, Verify thec oll he card tack buackplane santes are prupecly inscallad and are
seaced at buth ends.

. lteplace the card tack backplane as deaceibed in Chapler 4.

LZUHFAILTIRE CO0E 02

1
f

1. HReplara che R POA as described in Chapter 4.

2 Verity that all 1he rard rack buckplane cables are properly installed and are
seated ut otk ehds.

3. FReplare the card rack backplana as deseribed in Chapter 4.

SURFAILURE LGDE #3
Replore the NS T0A Az describas] in Chapter 4

l.

2. Replece the 3T POA as described in Chapter 4,

A, lteploee the TSI PCA as descriled o Chapter 4,

4. leplace che BWE POA as deaseribed in Choprer 4.

5. Verily that all che vard racl backplans cubles e properly st el and ave

srated at both cody,
4. Feplace che verd cack backplane vy deseribed in Chapter 4.
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EURFAILUIE CODES M) — 2D

Thesa subfailore codes correspond to the sulfeilure codes tar SAM Mt code
() ckhat are listed in Tabile 8-5. iefer tn Talile 3-5 for the PIoTIRY COIFRCE T
activng for tiess sublfaiore codes.

For exampie, the corvective actinm for 5AM code 43, mbfailoce code 753, s the
game a5 for SAM code U, aubfailore code 22,

3.7.4 5AaM Fallure Code 4F

When SANT ailure code 41 is displaved, theee @5 oo sccompanying sublalore
cude, The subtailare rorde doterminea what, ecveeclive actions have to he Laken,
There are 18 possible aubfailorve coles fur code 4F. Thee are pe follows,

ML, 02, &5, 04, 05, 04, 07, O3, 09, 04, OR, OC, 0D, 1, OF, 20

T Ginet the subfailure code. gain access Lo che maintenancs panel v the front,
of the drive ani press FL The subfailure code appears nn the operator panel
hexadecienal display while F1 is pressed. The subfoilure rodes ave listed bazliawr,
tolloveed b tha aetions thar need to be taken Lo correct che prallen.

After perfovming & nrocedure for o aubfaite code, olwags repeat all the pesty
te s if that proredure solved the problemn. 1F tbe problom still exista, pesTerm
rhe nexl 'vesdure.

SUBFATLURE COOES U1, i, OF, and 20

L. Benlare the IS1 controller POA as deseribed i Chaptar 4.

& Wenify rkar ali clie card reck backplane cabluos wee proparly installad and
seated at both cads.

d.  hieplace the card rack backplane as described in Choprer 4.

SUBFAILITRE CODES 0} — OB

1. lieplace the F.OO PCA us descrbed in Chaplor 4,

d. Yerify thal all the cud rack beckplane cables are propecly inscafled
veabed ac hath ends,

b FAeplace che card rack hackplioe ke deacribed in Chapter 4,
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A.7.5 SAR Failure Code 7Y

Whey 840 filure code TH i displuped, theie is an accompunying subisiloee
cade, The subtaire code deterrines what comertive actions Bave to D take,

Tu find the subfailure code. wain access Lo the maintenance puncel on che fronk
of the drive aned presa F1. The subdsilure oode appeara on the operotor ponud
hixaderimal displar while F1 is pressed.

. If subfnilure codes 91, OF, or 0% ave displaved while pressing F1, then pro-
cod to strps 2 through 5. U a subfodloce code other than 1, 02 or 03
Appears while ]:.L'Esgj]]g ['1, thea eepdace che MDH PA pa deseribed m
1 hapter 4. '

Replace the S/0C BCA o described in Chapter 4 After the TCA s boon
veptaced. Tun alb the tests again, I§ subtailure code 01, OF, or OF is sbill
present, provecd b shep 3.

b

3, Replare the MW PCA ps dageribed Jn Chapter 4, Afrer e PCA hag Teen
raplaced. Tun ml] the besls again, If subfaimre code 01, 02, or 03 s scill
provent, procesd n scep 1.

3. Varify thar all the rard vack backplums cables are properly instaled sod are
geated at both ends, Then cun sbl the tesrs apain. If 6 subfoilare cads is
arill prosent, procesd Lo step &

& Hepluee the gaed rack backplese as described o Chaptar 4.

3.7.6 SAM Faliure Code TA

When SAM fuilure code TA is displayed. there s 0o amemnanying aubfailure
eode. The subfulore code determines what correctivs aclinns have to be taken.
Thers are 18 possible subfaibare codes for code TA. They are aa folluwas,

01, 02,03, th, 20, 81, 92, 25, 24, 25, 26, 27. 24, 899 4a, J0, 20, 2T

Tn tind the sublailuem cade, pain access to the maintenanes. panal om the front
af the drive and press Fi. The subtuilore woide appears ra the operabor panel
hexaderimal display while ¥1 iz prosscd. The corveccive actions thet newd to be
petfurmned Tor each nf the subfaiiuce codes are listed balwr,

Atker pecfurndng o epreechive action for u sublaioe oode. abways run sl the

zaata wrain to sce ¥ thar procedurs solvod the peabiem. 1 the problum sl
axisty, porform Lhe next procedwece
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SUBFALLURE COLIEE 01, 03, and 11

L. Tteplucy che SA0C PCA s desorbed in Chapter 4,

2. Yerifr thet vl the racd vack barkplane cobles are properly insteiled znd are
seatedd ab Luth enda.

3. Ileoluee the eard reck backplane az desoribed i Chapter 4.

SUEFATLIIRE CODE (2

L. Replare the [R[ POCA a5 descriled o Chpter 4.

Replate the 8/00: POA ag described i Chopter 4,

4. Werify that sl the card vack Tackplene cables are properly installed s are
apated et buth ends.

4, Teplace the cord rock beckplane as desrvihed In Chaproee 4,

b

SUBFAILURE CODES 20 — 20

Theze sabfailure cndes eovresponi 10 the subfailure codes for SAM failure code
4 thiut arc listed in Tuble 3-5. Refer oo Table 3-8 for the proper cormective
actinma o these subballuze codey,

Fur coumple, the correstive action fre SAM ande T4, subfsilure code 23 iz che
seon oy fur 3AM code CO, subfailure code 23.

2.7.7 5AM Failure Code 7E

When 5ANM failure code TE iy disployed, there is an aconmpanying subfailure
codle, Toe subfailoee code delermines whet correctire aetions have to be taken,
There are 20 nnzsihle subfailuee codes for cods TH. Thay are as fallows,

01, NZ, 03, 04, 0, OR, 20, 21, 23, 23, 24, U5, ¥6. 27, 28, 29. 2A, 9B, 2, 2

To find the subfsilore cods, grin eeeeas to the malmenanze paned oo the front
of b drive oo press FLoThe subfailire sode appears on ihe operator punel
kexadacimzal display while F1is pressed. ‘The corrective actinna that need o be
pettnrmad for erch of the sublailuve codes oo lsted baelow

Atfter perfmming & rnevective action for g subfailuee code. elvays mun all the
trsts Again to see il thal procedure sulned the peoblem. i the profilem sill
exists, perform che aoxt procedors,
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QUHFAILTRE CODE (il

1.
2

3.

lieplace the M8 PUA as described in Chapter 4.

Varify thus v the rard rack buckplane rahles are properly inscallad and wow
aeateal at i eneds,

Eepluce the eavd rack buckplane as daseribed in Chapter 4.

SUHFATLURE CODE 02

L
z,

A

Replace the 15T T4 an described in Chanpter 4.

Verfy thal all the card vack backplane cables are properly inatalled and are
sented wt Doth ends.

lieplace Whe card rack buckplane a5 deseribed in Cliapter 4.

SUBFAILURE CODES 408 and 04

Replace the ST00 PUA ay deseribed in Chaprer 4.

Feploce the TRT POA aa doeserilad in Chepter 4.

Yerily chat all cho card rock hackplane cubles are preperly installesd voud e
seaiLerd ar both enda,

Relaca the cerd rack hackplane ks desceibsed in Chapter 4

SUHFAILITRE CODES 63 sod (6

e I e

a.

Lieplace the MIDE POA oy deserited in Chapier 4,

Luplace the 3/0C PCA as deseribed in Chapter 4,

Huplace the 131 PCA vy described in Chapter 4,

Verify that all the card rack backplane eables wee properly nstalied and arc
avatisd al hoth ends.

Heplare che vard reck backplans as describesd n Chapeer 3

SUBFALLURE CODER 20k — 20

These subfailure rodes correspond to the smbfailure codes for BAM feilure code
00 ched are lstad in Table 35, Refer to Tuble 3.6 for the proper corrective
gction for these subfuilure ordes,

Fur example. the currective action tor $AM code 7R, subtailure eode 23, 1s the
game wt [or BAM eode CU, solilailore sods X3,
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3.7.8 SAN Failura Coda FE

When HAM falluve code YE jy displuyed. there iz an accorepanying subfuilure
coele. The sehfailre code feisrmines what corestive setions have 2o e token.
There ure 91 different aubtallure eodles fur SAM fellure code 7F. They are lis-
togd i Talily 3-4

Tn find the subfaidure cole, guin aecess o the maintananse punel on the Gong
of che drive awl press FI, The subfailore code appears om che operator proel
hexadecimal display while Fl s pressed, Each of the subfailuee codes is listed
in Teble d-4 wicly the arfions thai need oo be taken co enmrert, the prrablen,

After you pertoern a proceduce in Table -4, alvazs repeac ofl 1he tessy to zes if
that procedure 2nleed the problens 1t cthe problam skill esises, go oo the naxl,
procedure tor chet failore code o Talle 3-4.

A.7.9 5AM Failurs Code BO

Whan 5AM failore coade 20 ja displayved, the peoblam may b Lhot thene is nn

date carbridge in the drive, IF this is the case, insert a data rectrldge into the

drive and ran sl the tears again. T faileern code BG comes up again. procesd o
atopr L

1. Hoeplace the S0 PUA as deserihed in Chapter 4. After the PilA has hoen
replaved, run all the tesrs again, I fuiluce code 31k appears again, proceed
to step Z

2, Reglece the 151 concenller PUA as dearrvibed o Chaptoer 4, After the POA
has been veplaced, run all the testz sgain. If failees code 20 appracs ngain.
proaead nostep 3

3. Verfr that all the rard rack backplans cabley are properly inacatted and
sooted et both ends, Then ren all the fests gradn, 1 failure code A0 ap-
pbica Bpmain, proeesd to stan d,

4. lieplace the bareplace ceeminator TOA ay described in Chepeer 4. Aftar che
PCA huz been veplacad, rmm all Lhe Liests agoin. I feilure cods 20 apnears
upnin. procesd oo atep 0.

B.  Lteplave the operatnr panel az described in Chapter 4 after replaring the
operecer ganel, ran al! the tests again, I fdluce code 50 sppeare again,
provesd to soep O

3. Ruepliee the cord vack backplane 2w dearvibad in Chaptor 4,
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3.7.10 2AM Fzilure Code 81

When 5AM fuibiee code 81 3 displared, the problem may be thot the Stert!
Mtop switch oo the [rond panel is nok in the HTALT position, 6 tldy i the
g, paat the swiceh intn the 3TART position wund run all the tests again, 10
Fallpre code 5L appesrs arain, proceed bo steg 1.

1. lteplage the 30T PCA s deserihed m Chapter 4. Afcer the PCA hos been
repluead, oun Al chee Lests again. If tailuve code 81 appears sgain, procesd
b mkup 2,

Y. [eplaes the TST TA as desrribed in Chepter 4, Afbor the TCA bas heen
replaced. fun all the gests again. Uf tailure code H1 appears again. proceod
o SRE 3.

4, Werily Lthae all the card vack beckplane ceables arc properly iescalled and
gpatas] at bnch ends. Then mun eli the cests again, I [ailure code &1 ap-
PEUTS azuin, pruceed Lo shep 4.

4. Iteplsce the operacoe panel as daacrihed in Chaprar 40 Afcer roplaginge the
operptor panal, run all the teate wgoin. I feilore code 81 appears again,
proeeed to step A,

3. FRoplace the cave rack barkplane as deseribed in Chepter 4,

3.7.11 520 Fzilure Code 90

Wien 5aM foilore code 90 i displayed, the problem may be that the proper
E{0 parscaetor oy oot beon entered.

g Lhe inslrurtions in Pavegraph 3.6.2 to wecess the T00 paramerera sactiom
of memary. The second memoary Incation in the ECC avea is the "Number of
Bytezirndewords o b altered,” This mimher shoutd be 30 hexadeciona (48
decimalt or less. 1 the soemwey containg & nomher larger than §0, reset it to
a0, Atter vesetting the TOC paramerer, n all O mode testy sgoin, IE SAT
faihite ode B0 sppears aeain, procsad az follinss.

I, Hepiare the LOC PCA vg desceibed in Chapeer 4. After the PCA s heen
replaced, run afl the tests again, 17 failure code B2 appenes sgwin, proceed
tor step F

F o Replace the 18T POA ag dereribed in Clinpeer 40 Alter the FUA has been
replaced, run gl the casts wrain, [ filors code S0 Apneara again, procead
to stan A
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4. veofr that all the cord rack bheclkplane cables wee propeels installed ond
seated ol bach ends, Then o vl the teste vpain, B fuilure oosde 90 ap-
s again, proceed booslop 4,

4,  BReplace the rard rack backplane ag desevibed [ Chapler 4.

2.7.12 SAN Failure Code 9D

When 8AM failure cnde 91 s displaged, there is an accompanying subfailueo
cewla, The subfailare cnde determines what correcrive actioms have Lo he taken.
There are mo Sibfailore eoler For SANM failnre oode 9T OF and (2,

T fined the subfeilure vode, pain arcess tn the maintenance panel an ehe fron
af the drive and press Fl. The subfailure rode appears om the aperacor pancl
hexacecunal disptev as long 5 FL iz pressed. The subfsilurve rodes ave listed
bedovwe, followed by L actions thet oeced tu b token to correct the prodlem.

Afrer performiing a provedure for a subfailure code, always repeat all the teshs
tn see if that provedure 2obvad che prnblern. If the prnblem stili exiats, perform
the next provedurs.

SULFAILURE CODE 01

1. Haplace che 18] POA 85 deacribed in Chaptar 4.

L. vYerify that &l cord cacx bockplene cebley are properly instulled and seated
ak both ends,

4. Ieplacy the ESG PCA py described in Chopber 4.

SITRTAILIRE CODE 02

1. Replace the &G PCA ag desceibed in Chapber 4.

2. Verifr thot all coed ok backpluoe cobles ane properly inatalled and =eated
at buth cods,

4. [epluee the 151 PCA oy deseribed in Chopter 4.

3.7.12 S3AM Failure Code C0

When A failare cude OO0 s displaved there is an aceompanying subtaifuve
coge. Fhe swhfailare code determines what coreective aetions bove to be takan.
Thare gre 18 differant sulilaiivee codes for SAM [aHure code CO. Thay arce
ligted i Tabla A-5
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To Hnd the subfeilure rode, gain access to the meinteosnce pooel on the Feone
uf the drive aod press T1, The suhtailure code appears oo the operatoe poane
hexedechmal disptayr whila F1 iz pressed. Buach of the sublallure coden ia liszed
ire Talle 3-5 with the actiona chat meed to bBe bl Lo cnrract the problem.

After you perform a procedure in Table -3, alwurs cepeas 3ll the tests tn ase if
that procedure solved che problem. 1f the problems s6ll exists, gn on tn the nesxe
procedure Tor that faihore eode in Tebls 36,

3.7.14 SAN Failure Code C1

When SAR failura code 011 iy displowed, there I an aconmpenging mobfailors
cnede. The subfailure cods determines whal coeeective actions have to be taken.
There are 3 subdailure cedes for SAM failure code C1; 91, 08, ond K,

T Tind the subfailure node, gain seteas to the moinienance panel on the fronc
of the drive and press F1. The subdoilure oode appears on the operetor penel
hewadarimal display while FL is pressml, The subfailure endes are listed belowr,
fllopwer by the actione that oeed to e tuken to coreect the problem.

Afrer performing & procedure tor a suobfuilure code, alwaes repear all the teaacs
10 see i Ehat procedure solved the peobbom, IT 1ha prohlent atill exists. perform
Lhe next, prnredure.

FUBFAILLURE CODE §1

L. Heploce the T PCA an deseribed in Chopror 4,

2, Raplare the 131 PUA aa deseriboed in Chaplar 4,

% Verify chat al cord reck backplane cahles are properly insealicd nod scoted
Ac hoth ends.

SURFATLURE {0DE 2

1, Tf s RY20 is equippod with o spindle teake, veplace the spindle booke
pagarihiy.

2. Verify chat all card ruclk backplane rahles are properlr installed qnd seaboed
gt both cods.

3,  Replace the haseplace tevminecor POA s duseribed in Chapter 4.

&,  Replare the STH: PUA as described o Chapter 4.
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SUEBEFATLIRE CODE (K

1. lieplae the BSG POA pr described in Chapter 4.
Yo LReploce the Servo Svstome POMA ps deseribed in Chapter 4.
4. BReplace the RWE PCA as described o Choepter 2.
4. Replace Lhwe MDS PCA us deseribasd in Chapter 4.

Leplase the S0 PUA as derrribad in (Chanpter 4.
f.  Verifr thot il card reck backplune rabies sre propeelr inatalled and seated
ot butlh cods,

=

2.7.15 SAM Failure Code 2

When SAM {ailore oode 0F s displived, there is an weeompanying subtailure
rnde. The subfailore crede determines whan correafive acotinns have o be taken,
There are 32 subfaihire rodes for HAR failurve eodde 3. They are as Toilows,

21, 02, 03, 04, 03, 06, OF. OA, OB, 20, 21, 320 23, 24, 26, 24, 27, 28§, 29, 2
2R, 2C, 21, R1, B2, B3, B4, BS, BE, §Y, Da, BC

To find the subfedluce code, pein secess to the maintenance paned on the frone
of thie deives wed press P10 The subfadluce code oppears on the oporator pemel
hexadecitnal display while FI b peessed. The sulbilfaiore codes are listed boloe,
followd by the activne thee need to be taken to eorrect the problem.

After pocforuing w poocedure fur o subdoilure code, awura reneat all the festa
to see if thet procedure aolved the probleny. 1F the problem still exiace, periorm
the next procedurs,

HSQLHFAILUHE CODES D1, 62, 04, 05, i, and 08

. Heplare the 000 PUA 88 deacrvihed in Chanpter 4,

¥, Heplare the 188 PUA as destribed in Ohapher 4.

4. vorifr thwe ol vard ruck backpluoe cubles erz properly inatalled and sentscd
st bt wnds,

FLUEFATLAIRE CODESR {3, OF, and DA

[.  lieplace the B&ir POIA 55 described o Chaptar 4.

2, Henlaes the Baren Swsterns FPUA as described i Chapter 4,

3.  Heplars the B PUA ag deseribed in Chaptes 4.

4. Heplaes the B8 POA sz described in Chaptar 4.

A, Heplare fhe STH FOA 38 desevibed 0 Chapher 4,

R.  ¥erily thac &l rard tack hackplane rakies are promerhr mmstalled and zratedd

2t lwch and=z
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STUBFAILURE CQODE O

1. Replace the 500 PCA as described in Chapter 4.

Verify that all cord ruck backolane cables are propecly instulled aod seated
ar. hoth ends.

%, Replare tha E5G: PCA wa deseribed in Chapter 4.

4,  Replace the Nervo Svstems PCA as deserlhed in Chapear 4.

k.  Replace tha W POA ps deseribesd i Chapter 4.

G. lbeplace the curd rack backplane as described in Chaspber 4,

1]

ST EFAILURE CODES X — 2D

Thess subfailure eodes corcuspond to the subfailure codes for 3AM Filute cude
O that wre Jisted in Tuble 3-5, Refer tn Table 3-6 for the proper cormective
actioms fur these subfiibure codes.

e example, the rorrective sckion for AR sode 12, aubfailore code 24, is the
gsame 85 tor SAM onde OO, subdolues code 23,

SUBFAILURE CODES B, B2, B2, B4, B, B4, BY, and HC

These sulifaileee codes eorreapond. to che gubliailure crdes o AR feilure code
7E that ave listed in Tuble §-4, Refer Lo Talble 3-4 for the proper correctivo
artiona for these suldfailere rrdes.

For caanple, the coeeective action for SAM code C2, subfalhire ende B3, s the
seme 2u for SAWM cofde TR, aubfeilure vods B3,

5.7.16 SAN Fallure Code C3

When SAM failure code (33 is displaved, there s an aceompanying subtailuce
code. The subfailure code determinea wrhat corcective actinns have to be taken.
There aee 36 subfailure eodes for SAM feilure eode C3. They are sz tollows.

01, N2, 3. 04, 05 e, U7, 0, 09, DA, OB, 00, 00 240, 21, B2, 23, 24, 25, 20,
BT UM, 24, 2a, 2R, 20, 2Ty, BL, BY, 04, B4, LS, RS, B, Ra, BO

To find the subfailure sode, gain acress to the meintenance pangl oo the frone
nf the drive aod press PLo The subfailure code appeacs on the nperator panal
hexudocinal display while F1 s pressed, The subfailpre codes are listed next.
followed by the acrions that need to be when Lo covrect tha problem.

After performing 4 woredore for & subfallure code. always repeat all the tests
tn #ee if that procedure solved che problem, if chwe probiem still exista, periorm
the next procesocs.
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HIIBFATLIIRE CODES G, 05, aml OB

Gl =l

4.

Replace che 5002 TCA g desceibyesd m Chapter 4,

Replace che TST PCA a5 descreed - Chaplor 4,

Verify that all rard rack hackplang cables are propecly ingtabled and seated
at bath ends.

Repluee the curd rock backplemne.

SUBIralil URF CODES (62, 08, and DA

e L

o

T

Roplace the ESG TPCA as described in Chagter 4,

Replace che Seavo Srstems PCA as deseribed in Chapber 4,

Replace the HYYC POA ag describad n Chapter 4.

Replare the MR PCA as desoribed in Chapler 4, '

Replare the H/IH: POA as deseribed in Chapler 4.

Verily that all card vack backplane cables are properly instolled and sested
at hinth enda. -

Replace the vard reck backplane.

SUBFAILURFE CODES (4, 06, {7, and 9%

1.
2

fz.

Replace the B/OC O A ax deseriled In Oohaprer 4,

Varity that all card rack backplane cables are properly inatalled and mzated
ac bnth ends.

liaplave the EEG POA a5 deactibed in Chapter 4.

Leplace the WWE POCA ue described in Chupter 4.

lieplace the cord rack beckplune,

SUBFAILURE CODE 03

T D =

F

B.

Tteploce the MTES PCA s desecthed o Chaptoer 4.

Lteplace the BAYD PCA se deseribed in Chapter 4.

Replaca rhe ST00 TCA aa described in Chapter 4,

Verify that all catd vack backplane cables ave praperly Instatled and seared
at both enda.

Ieplece the curd rack bockplana.

SUBFAILURE CODE oC

L.
2

Henlare the minser supply 85 desmibrd in hapter 4,
Replane the 3700 POA as daseribed i Chapoer 4.
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SUBFATLURE COLE 0D

1, Verify that the Fan iy uperating. T ik is not. replace the fan assembly as
desrrihed in Chapeer 4, che Tan is apevating. go on toosten 2

Repluce the BEG POA as deacyibed in Chaprer 4.

Raplece the 32 T4 as dercribed in Cheglor 4.

SUBFAILTRE CODES 20 — 213

Mese subfailore rrdes corcespond bo ehe subfailars codee tor FAM Failure ends
20 that are lizced o 'Talile 3-5 Refer to Table 3-5 for the proper corrective
actions $or these subfailvre eodes,

For example, che cocreclive getion for SAM eude O sulifailure codde 23, (5 the
oo &% for 540 code CU, suldailuee ende 23,

SUHFALLURE COTMES B1, B2, B, 4, I5G, 76, R, and BC

Theese subfailam sodes rorreapond to the sublaiore eodea tor SAM tailure conle
TE 1hat are listed in Table 8-4, Aeler oo Table 3-4 for tho proper corrective
geinns fnr these subfmiluce coddes,

Tor example. the corrective action for SAM code C3, subfailnre rode BY, iz che
uame As Ty BAM rode TE. subifailure mode BA.

3.7.147 sam Failure Code C4d

et BAR Sailore code C4 s displared. there s an aeeompanying subtailure
rade. The sulfailure codle detevmines what coreertive actions have to bo taken,
Ther: are A5 subfailare codes for SAM fallure cods C4, They are as follows.

a1, 02, 03, 04, 05, UG, 07, G, 04, O, Hb 21, 52, 25, 24, 25, 26, 27, 26, 2%
gA, 218, 20 20 B B2, BA, B4, Ba, B4, B, BA, RO

Ta find che subfalure code, gain access to the maintenance panel on the front
f the drive and press F1, The suhfailure cude appeacs on the onerstor panel
hexaderimal displuy while T1 is pressed The subdudluee codes are fisted belms,
Elloweadd by the actions that ooed o be talen to correct the prohlen.

Atrar performing a procedure for 8 subfaillure code, alwsys vepeat All the tosts
s eee if that provedurs snlwed che problem, If the problem still exists, perturu
the wuexz prwcedurs,
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SLIBrAILURE CODES 01, §2, 04, and

1. Heplare the 50K ™A as drseeibod in Chopeer 4.

4 lieplave the 151 PUA as deseribedd in Chapler 4,

3, Voerity chot o]l cued reck backplane cables are peoperly installed wnd seated
vt btk cnda,

IURFATLURFE CONES 43, 47, (8, snd 44

1.  Replace tha BSG TCA a8 dewceibod i Chapeer 4.

2. Heplare the Bervn Spsiems POA pe described in Chaptar 4.

4. Heplace tha BMWO PO as desoribed o Chapter 4.

4. Replace the MTIS TOA a5 dowcribes] 3t Chapter 4.

G, Replars the 3T POCA as deseribod in Chopter 4.

G. V¥erity that 2l esvd rack barkodane caliles are propecly instelled and seated
ut both cnds.

7. Beplacs Lhe cord rack backplone as desreribed in Chaprer 4,

STTBFATLITRE CODES 05, and 4

1. HRaplace the 5T TUA as desceibed in Chapter 4.

2. Wertfy that all camd rack backplane cables are propecly instelled wod seated
ai hoth etds.

3. Beplare cha FEC MCA as described in Chepler 4,

4. Replara che R TCA a5 desceieed o Chapior 44

5 Heploce tho cerd rack backplane as desoribwed in Chapler 4.

BUBFAINLUARE CODES S — X

Thrae subifnilore codes cormespond to tha anbfeilure coder for SADT fallore rixde
CO thal are Tiseod in Talile 83, Foefor to Table 3-6 for the proper correocive
acticas Ior teso subfailure codes,

Tor exaceplo. the corrective woclun for 3A0M code O4, subfailura once 23, is the
eame a8 for SALM cnde (0, subfaiinre rnde 23

SLBFATITIRE CODER Ji, B2 B, B4, Ih 56, B, BA, aul BC

These subfailure rodes correspnind to che sabfailaes codes (o SAM [piluoe cude
TE thet are lizted in Tahle 3-1. Rater ta Tahle S-4 for the peopes correc ve
arcinna fov these auhtailire nodlas.

For axatnple the cotractive armon for 3AM ende (34, subfailure cnde B3, iz 1he
zame as for SAM rads TF, subfailose code B3
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Chapter 4
Removal and Replacement

4.1 General

This chepter glves removel und replocement prooedures for all mejor assemblies
in the K¥20 drive, Pamgraph 4.2 smtaing information about the organizetion
of thiz rhapter. The rest of the chapter deels with the removal and replacemenc
pronadanes. '

4.2 Chapter Organization

The removal wod replacoraenr prrn::ﬁrﬁ:lres are set up eE follngs.

Paragraph 4.4 containg external parks remeval and eeplacement infurmation.
The tollwing external parks are inchadernd.

¢ Top v © = Froot bezel
s Filter grill and filter *  Operakor panel

= Msintenoence peosl

Parapraphs 4.4 wod 4.6 both contain internal parts removal sod coplacement
information. Parapraph 4.4 covers the following intarmal rear parta,

¢ Prower supply o Card rack

s LUard vack backplane = Printed circait aseeniblies

Hemougl nd Replaoeneet? d4-7



B e e s o

Purperaph 4.6 contains inteene frone purts removel and replecement informa-
tion. Mony of the provedures involve remeval of nther azsemblies as well. The
Fallowing nternad front parcts sre covered.

*

Fan aszembily

Hpindlz assembly
Spindle prounding brush
Spindle bredr

Carrisgn: swsembly
CGrusrdbund senser

Carviege iock solenoid

-

L 4

Basvplare®

Spitdle puslley helt

Spindle motor!cabla agzembly
Boapplate ternuinator POA
Tachumeater senaar

Intarloel: anlanoid

4.3 Aemoval and Replacement — External Paris

This paregraph gives resnovel end teplaccment procedures for the external
Aggemllies,

4.3.1 Filter Grill and Filter Remava! and Replacemant

To remove the filter grillifilter azsembly, proceed as [olows,

Malee sura all powar 18 venovedl from the sestem ICBL on the fear

panel iz in the FF pogiciong,

[ the right =ide of the fromt panel, pusk the grill lacch Lo che right
so the grill comaes out ebont one-helf inch (Fipure 4-1).

[Tnlacch the fifrer grill, swingtng It ang Lo che lell, #md cemove it

[Figmre 4-1).

The filler lies inside the Fltar geill, Raplace 5 F necessary,

* e hesepluie is not & fisld repuaceabls ibem. Mianw of the incernal frint parcs
roguire removal af the boeseplate, howwssor, a0 the buseplate: remevol and re-
placeinent ju included o Porsgreaph 4.5

ER
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Figure 4-F Filter Qril Rueoaeeval

To replace Lhe Tilker grillffilber sarembiy proceed as follows.

1.  Pace the filter ingide the filter prill so it lies fiac

4, O the left side of the front panel, ingert the filter prill. Secure the
grill on the vight side Ly svapplng i intn place {Figure 4-1) The grilt
nnby goee in voe ways il sheuld snap in casily, 1 eoe are ool soee 5f
tlez wrill s 0 peoperiy, poeer up the drive @nd check to maka suve
the caroridmpe door can open enndl close without obetracton from the

T H
erill,
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- 4.3.2 Front Bezal Remaoval and Repiacement

To vemtnonve the fonn besel, proceod s fellows,

. Wlake mre all power s eemgved Foon the syscem (011 &5 in the (OFF
phsitioni.

& Liamura che filter grill as describad in Toacpgeapl 4.3.1.

WARMING

Maka sura thal the HB613 etabilizer leg iz ertznded befars pull-
ing the AY20 ool from the cabinel. Fallure Bo exlend the stal-
ilzar leg wiil canse tha K613 cabinel to tip forward when 1he

AV2Q Iz puled oul, Never axlend mors than one RV2D drive ei
a tims.

a. Heleage the FRTI brackel at tho eowur of choe defwe. ‘Then pull the
B2} out ftom the HOIGEE cabinet, Mow romove the three securing
acrews oo the top of che hezel (Figure 4-2),

1. [tenmwrre the two serews holding che gelll eochues to che V20 frame
cIipure 4-3.

4,  3lip the bezel oft the RVED frame.

Tiguee 4-2 Froot Bezol Bomovad

¢ ! |
K wuilrg
n=l ¥ CALL
1T k=1 Fi=F LaTCll i
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Ta reptace the troee hexel, proreed ws fullows,

L

.

4.3.3

Slip the bezal onto the frong nf the RY20, Line up the screw holes on
the rop of the hezel.

Heplace Lhe oo grill-lucches just helow the cartradge door {Figuce
oL,

Leplucy the bhree securing sceews nnche tup of the hezel (Figure
-2, '

Lestall the filker grill van the front of the drive.

Top Cover Remavai and Replacemant

The tnp caver is made up of teeo picoes that At together, To remove rhe top

COFFET,

:L_-\.

poucued as Follows.

WARNIMG

Make sure thal the 9543 stabllizer lag is extended befora pull-
whgy thie A2 pul fram Ihe cabinel. Feilure 1o exlend the stabi-
lizar lag will cause the HI643 cabinel to tip Forward wher Ihe
RY20 ia pullad oul, Mever sxtend mose than cne RY20 drive al
A tima.

Bemove £ Lwo sorews gecuring the rear piece uf tlu Lop cover to
the frame of che 1y 20,

Lift the back picce of the top eover up and off the framue.

Ta resnave the fronl piece of the tup sover, ¥an must memove Ll
fronr hezel ps desceibed in Paragraph 4.3.2,

Wirking trom the Eront, slide the front picee of the top cover hurk.
aned [0 30 up and oni

T replace the top cover, procesd as folloms,

Loplocy the front piecs of the Lop eover tivst, lisert 1t 2o thac it
cabches on the side ruils and alide it forward intn place.

Replace che fronk hete! as descrilcd in Pavagraph 4.2,

Replace the rvar picee of the top cover, Firar, mate it with the front
pipee. Lay the rear piece down so thot the alian poew holos inovhe
refr Line up.

Qeonra che rour <ovar vath tweo soross,

Ienwova! and Repducsment 4-3



4.2.4 Operator Panel Azmoval and Replacement

Ta remove the operatar pencl, proceed es follows,

CAUTION
Use a stallc discharge kit with a grownded wrist sicap when-
#ver accessing tha Internal partz of 1tha RY2S,

L. Male sare all powrer is remnved from the system (CR1 §s in the OFF

prsition|.

2 Rermure the top cover and frone bazel as deseribed in Paragraph
4,84,

. Remave che twa aperator panel holding serews and che cperator
panel,

4. Trseommect PI0 from the cpecator panal, WMake nole of the cable
arlentation,

To replace the operatnr panel, provoed as follws,

L. Connoect P to the oporator panel. Be caretul to position the cahble
correcely, When Juoking ot the coble from the froat. the red stripe
shemld he e the vight,

i Plare the operator panel intn the front chagsiz and sgerre 14 with bwo
ATTENS,

1. Iteplure the top cnver end tront hezel as dearrinad in Paragraph
4.4.48.

£ JTiemoval and Hepleesmant



4.3.5 Maintenance Panel Removal and Replagemant

Te remove the maintenance punel, proveed aa follows,

CAUTION
Use a ztetic discharge kKt with a grounded wrist atrap when-

ever pecaating the internal paris of the RV20.

I, Muake sure all power 32 remwved loes che apacom (DB 33 in the GFF
position and the power vord 35 remnved from its power nutlat].

2. Remumo the top rover and front besel aa descrbed dn Dasagrraph
134,

% Hemove the teen maintensoos panel hokding wcrews @and fhe mainten-
ape panel

4, THscnnnert P40 from Lhe maintenonee panel, Bake nte of the ceble
ntientetiva,

Tu replace the mainbenancs panel, procsed. o5 follnwe.

1. Conpect P4l to the mpintensnce panel. Be carefui oo poeition the va-
ble currectly, When looking ut the rable fmm th fron, Lhe red atripe
shnuld b chogest to the top vf Lhe drive.

5 Plaee the maintenaoce puned inlo the front chassis and seruve it with
ol i rews.

3, Replare the top cover and frant bezel oy deseribed in Parugroph
1.3.%.
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4.4 Removal and Peplacement — Internal Rear Parts

This paragrapl: gives romeral and vaplarement, procedures for the internel cear
parts. Thoss parks are shown in FPioare 4-35,

4.4.1 Power Supply Ramoval and Replacement

To remove the power aupply. proteed as follows.

CAUTIGH
Uze a stalic discherge kit with a grounded wiisl strep whan-
eyar aceeesing the inizrnei parg of the AV2G,

WARRMIMNGS

Hazardousa valieges arz presend In the power supply, The ca-
pacitars in tha powsr supply muel heve iime to dlescharge be-
fore any work |2 altempted. The BY20 must ba sowered dowrn
for ai least five full minutes before these removal procadures
ars altam piad.

Figure 4-1 [1VHE Inkemat Parts Locatinns

48 fHemangd anc lepiaceniens



e e =

Mleke zure all power @5 romoved from the srstem (CB1 ia in the UFF
pusitiun), Roernove the power eord from ae inppt comnector J20 on the
rear of bhe F37240 dgee Fignure 4-1

Remnwe the top cover as deectibed in Pareproph 4.3.3, Rememler bo
sutand che HG43 cabinet stabilizer logr befors atbempling o slde the
BV ot

DHsevnnect L4, Pla, and T8 on the side of the power supply. P14
and P16 are ideatical, so maka sure w1 know which one s which
when you ceplacs the power supply. Mace the orientation of P18, P16
i% oot keyed, Tt iz wery inportant thet P16 05 meplaced properly,

Rarove the four power supply moonking gerews aud hardware from
Ehu: top of the powar supply (Figore 4-4h

Finarr: 4-4 Pawer Suppdr Bemaral

L ]
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G lemime the remaining two screwa that secure che rroez-member stiff-
voce (Mipore 4431 and remove che stiffener. Make note of the seifi-
roct uTientuion

G, Grasp the power supply on botl: ends. You mer Bove te shifc the
coticy supply sUyhtly toward the front of the drve to get a good hold
w1 it When voe heve o pood holg on €he pover supply. Lift it steaight
up cut of the drive.

Tn rapiaca the powar sopply, proceed as tollows.

1. Plare the power supply in positinn ingide che BW20. Tine ap the
naunting holes in the powet supply wich the mouncing holes on the
chuzsia,

4. Puf the cross-member stiffener in place. Make agre the cable tn JL5
i5 positinned correctls ingide the stiffensr.

3. Serure the pover supply to the chasats with the mouncing hardiware
prid foar sovesrs. femember to secure the proond strap.

1, Gocues The ceods-roermbsee shiffener 1o B erass menmhoer with bwao

BCTEWS.
. Llomnpace P14 and P15 to the power supply.
.  Cirient FLE propecl and inecell it in che poeer supply.

T Feplace the tag eover as described in Farogroph €.3.3,

4.4.2 PCA Remoaval and Replaczment

The proreduare s the game for ramoeal and replacement of all princed civcuil
assemblies in the rard rage. Figure 4-5 ahows the position of each POA in the
backplene. There sva eight alota in the ceid reelk, The top alut iz for the R 20
drive subsyatom conteeller FCAL This PCA s 0 BV20 muster drives only, The
1op sl is nnoged in BY20 slave drives, The remaining seven slols contain the
tnlimang seven PLlAg (in onp-in-lacknmn order).

—  Brmoc correetivn and commoen menwry nbecfuce (KOO FCA
-- 15 PCA
—  Servodoive control (300 PCa
= Muculator demouduletor syochromizer (MLDE PCA
—  lNpsdiwrite conteol W0 FUA
Error sippal] peaccator (ESGI PCA
Surmve svetuoms PUA

A3 Bowmeneel and Hl_-:'_ll;.ll!l;.l:{'i'ln'[r;!:lff



Figure 4.9 Card [fack S0l Assigmnents
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To remos v PUA Trom the cavd reck, provesd as follows.

CALUTICN

Uze g stalic discharge kit whh 8 grounded wrst strap whean-

ever accassing the Internal parts of the RY24Q,

I, hlake sure all power is removed from the system (781 13 in the OFF

positionl,

9. Remumve the top cover as desenibed in Pacagraph 4.3.3. Remember to
extend the HI643 cabinet stabilizer leg hefore sttempting to alide che

V20 rmn.

Remova! and Heplacement

4-IT



3. Liit the eard rpck up from the chassiz and place it o the service
piictnn howon o Finwe 4-6.
Figure 46 Card Rack Service and Removal
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Comove the TCA moonting brackers an both sidea of the card rack
IFigrure 474,

Laleawe the injecter talbs on gicher gide of che deaired module Yy pall-
i up Duses Tipure: 4-3 s a puide, if nacagsary.

Carefully zlide the module cut of the card rack and pluce on 2 non-
srmdurkive surtacs.

To replace & POA in the card rack, procecd we follows,

1.

Ea

Slide the module into its sloc along the card guides on either side nf
thie vard ruck.

Engregre the injector tole o eilhere side of cthe madule by maghing
doren.

Replace che PCA soanting brackers on both sides of the card rack
[Figate 4-7] and securs with four sorews,

Beat the cacd mwcls bacl bk ks clesed posiction. To acramplish this,
hitt the curd rack up sligiely Irom its service position, scraighten it

put, and slide the rack dewn en ic is flush with the chessis 1Pigare

4-g.

Aeplace the pop eover as deseriked in Paregraph 43,3,

Figure 4-7 PCA Mounting Reacleds
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4.4.%. Card Fack Ramoval and Heplacement

Te remove che rerd cack, procesd as follows,

=]

CrALITIC _
U=e a stalic dischsrge kit wlik 3 groundsd wrist strap when-
gver gocansing the irlerne! parla of The AW,

Weke surc all prveer i removed from the syskem ICRT jw in the OFF
Rtk

Remose the top cover as deseribed in Pargreoph 4,554 Lllamemher o
exrend the HAGAR cabinel s1abilizer Jog befure abbompbingr ¢o alide the
ILY &) par.

List the cord ravk up frons the chussiz end place it in the service
pasition shown in Figure 48,

Hemowa che PUA mounting hrackets on bach sides of el card rark
{Figure =71

[tzmove cuch module, wie se a time, b relraging the injecior babs un
cither side of the mndolea juse Figure 4-3, if necessareh, SHile coch
module vee of the cerd rack and place an 2 ann-condugtive suefuen,
Disconnuect il eonnectorys at the rear nof the sard vack and make noke
ol theie grigndacion aod loestion (Figoee 4-8i Al commectors an the
mewhides bave a T designation, and ol connectors puing into the modl-
ules have a P desigmatinm.

Carcfully pluee the ecard rack into it removal posicion | Figoee 4-g4,
and A v our of che chassie,

Tlace L card rack oo o ov-eonductive sarfaes.

To cepluee el cord rack, proceed as fallows.

od-To

Slide the card reck inca the chazsia vercically, snd plare the zark in
its sersdes position (49 degrees ansrbe. see Bipuoe 4450

Cannect sll modnle conpectors at the resr of che roed rack.

oeplece oll medules jegw 2heic proper pesibiows in the cord rack,
.:Ilj:.jﬂﬂ:;.-e;': Lhe T A rl'||,:||.1Li|'|§ bBrpcicoels oo Tglh sidey o the ceesl racl
anil gerre with Ly arrews.

Sear phe cand rack bock into ks clused positice, Ty accomplisly thia,
life the eard vark up slighily Trom ity soreioe poyitioa, strajonoen it
out, ang siicde che rack down 5o i is Tush with 1he chassis (Firure
-Gk,

Fevgooe! oud Replocernegr



Fipure 4-8 Card Hack Beckplane
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G, llzplace tha top vover as dascribed in Peragraph 4.3.3.

4.4.4 Card Rack Backplans Removal and Repiacemant

To remove the card ek Dackoplane, proceed oy [ollows,

1. Follms the instietions for removing the carl rack in Paragraph
! 445
. 2 Huemowe the sic serews chut sccure the cerd ruck beckplane to the

card rack frume [Fiore 4-81
20 Slide the backplooe out of the card ek,
T venlaca tha mard vaclk hackplane, prnceerd as fnllnwes.

1. Slids the new card rack backplane into the vard rack frame and se-
rure with six serews [Finoe -5

2. Ranlace the cared rack ae desrribad in Pavagraph 4.4

Reneoval end fepluranent 4-15%



4.5 Bemoval and Replacemant — Interna!l Front Parts

Thiz peragraph ghmes remaoval and replacement protedores For thuae Interpal parce
that ere howsed under che frnne haif of the top creer, Most of hese perls are
pttuchord tu the bescpleoe wescrobly, 2o the majority of these proceduras renuice
o b ramoed 1B baseplate sssombly from the iV ¥ hrame.

The remwve] and replacement precedures fne the apindie palies hele, cha base.
plate terminktur PCA. nd the tan assemilily are cae nndy ones that o o? e
rpdre reawiowdl al vhe Dasoplute asacrobly,

Tigure 4-3 shows the aseplobe assciably o the frame. Fipure 4-9 shnowa the
haseplate ramoved from Lbhe BYV2O Irame, Tigure 4-8 provides ceo views of the
bezeplece pmsomblr. Familiarize vourself wicl che Musaration., Sopme precodures
i1 this settion Tequire yoen o works fnm the botcnm ot thie hasaplare. This is
the svcond view, Figure 442 (8 of 21, Vhe flustratien will be rafermed to theoogh-
oul Ahis paragraph,

Fipure 2-9 V20 Descplate Pacte Locecloas (Lot 2
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Figure 4-4 RYE) Haseplate Ports Locations (2 of 2)

Samiis L
[

st

Tigures 4-10 and 4-1 | show wirtng patha chrowsh the RY20, These illesteations
will also he veferred to throughout this paregreph,

Homood and Ifeplroemens £-77
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Figure 4-11 Aareplute Wiriny
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4,5.1 Fan Aszssembly Removail and Beplacement

b fian A sbv i shoeeen n Tigme 425 Ta reminve the Fan s sl o
The fan assembly is shoen o Pleare 3-8, To reminve the fan assemilly, pr d
as fnlinare.

GAELTION
Use a statle dischearge kit whth g grounded wrist strap when-
gver acoesying the Inisrnal parts of ihe RY2G.

Make mure all prowar iz vemnsaed tram the srstam (LB s in the QFF
positiang,

Romoed e top covee and [eoon boesl as describoel in Paragraph
4,33 Bemomber oocxlond the TT9843 calinet skabilizer lop Yefure
pilling the BV 20 ant.

Hemrsss the four acrawa that serure che rross-meamber stittener o the
intermedinte cross momber [Bigare 4-81 Lemuree the etitfeoer,
THgeonnech the fan power plug an tke top of che Fan assernbly (T ipnses
4-11q1],

The Zan assembly 8itz inside che inkermedizce rnzs memhber. The
porrer plug i7 ifs emiy anchor. Lite che fan assambly vpand oot af the
intermeciate rrnRs emher.

T replace the fen rzsembly, proceed as tnllrass.

L8

L.

Heat the fun assembly inside the intsrmediste sross member vnth che
far grill fisciog toward Pl froot oF the VIO,

Comnech the fan power plog,

Replace 1he conss-mamher shiffensr na the weermediace frmss mam-

har. Hear the eahla asaemilily properly on the etiffensy aned apenre
with tnaur srrewa.

Replace the ron rovar and fione hezei ag dasevibed in Paragrarh
4,3.3.

Freweeeeead i Raploceni e



4.5.2 Bascpiaie Removal and Replacement

The hagseplate assembly s shovn o Figowe 4-8, To remost the baseplae assem-
Iy, proceed as tnllnwra.

[=h ]

CALTION
Use a slatic discharge kit with e grounded wriat strap wien-
avar accessing the Internzl perie of the RYRD.

Blake sure all power 3w oo Trom the sistem 0B ia in the OFF
nnaikinn,
Arraag the internal purty of the BVE0 Iy removing the feont ezel
and the top evver ws described in Pamgranh 4.5.3. Remember to ex-
tond the H®A43 cahinet stabillzer lep before pulling che BY 20 out.
Remove the bt sevews that seeore the cross-menber stitfensr oo the
cross mutiber AMwure 4-3h Ramove che stiffener.
Fiemvve the prown] sicap nest to the rear of che rerdage rail (Figure
4.111,

CAUT!ION

Do not allow the ground strap io touch the carriags assembily
or the carrlage POR. Doing 8o could Seriously dxmage the car-
Flage azgembly.

Diseonmact P15 at the power supply to free the cable harness that
sits nn che rrnss member, Ley the oables on the hazeplata. Make
sure the cobles wroe nod bouehing che carriage essembly.

Firare 4-10 shows the cable vouting peths. Motice thet on the left
sidu of the [Famse, there i a harness hold down attached to the

frama. Tue a serewdeiver oo pry open the hold down, Hamove the
cabla,

Dizconnect the Tan poser niig.

Fluge the cand rack arsembhr in the serviee position shown in Figuee
4-E.

Remnva P34 and P8Y fromm the card vack barkplane to avceaz cer-
riage conteciur °11 00 the rard rack backplaos {ase Fagure 4-8, i
NECCESACT!,

Fanmaal cavd Heplaeencant 424



1. Tlsing exrreme core, disconpoet caccigee conneclor T from the raed
rark backplone.

1i.  lemwve the froot crmss mombee {Figoee 4-30 by remanvng the three
sorews secwcing it Lo the frame. Bife che froec cenas membar stroighe
up & ok from che frame.

12, Tlisormmact P21 om the reer of the baseplute terminabor POA (Figure
4-11].

13, Locate the fouwr srrews thaco seoure tha baseplate to the W20 fruome.
Thase apraws sit on blhie mbker =hneck moants. Reasuws these four
ACTAES,

4. Make sure the coctridge door s Closcd,

CAUTION

if there Iz resistamcs when lifting {ne baseplata, sat ! back
down and maks sure all wires and piugs have been
discannacied,

5
cl.

iraap the baseplate assembly ut the front vod veor aod veey carvefuily
litr if: p nut ot the chassis. Pluce the bayeplate pesembly oo a aon-
conduckive zurbacs,

o poploae: thae Daseplace assemhbly, peoceed as follmrs.

2B

biplce qure that all wdrea, eobles, sod connertors inside e chasgis
ary wat uf the way, Grosp the baseplate assembly at the frant and
reor, Using khe four serew holes as 2 guide, sarefully place the boze-
et it Lhe frame,

Fnstadl the foue sercws to seoern Lho baseplare to the chassis.

ftamnral and fleplavsnrent



3. Slide the manval dooe celease to the side wod make sure Ghe car-
tridpe door assembiy s in the open powition,
4. Connccl 21 ac the rear o the baseplute tevminator FCA (Figure
4-91,
5,  Conoect the ground strep to the serow just to the left of the carringee
roil,
CAUTION

Bo not allow the ground atrap Lo leuch the cerriage essembly
or the carrlege PCA. Doing %0 «Gcuid seriously damege the car-
ripge azzambly.

1k
11,

12

Install the front crows memher with thres serews,
Connet carrviage connecbor P11 to the card rack backplane.

Cennect P34 and P24 to the cozd rack backplana fuse Fipaee 4-3, i
CHC %A Ty |

seet ehe cord rack back intn s closed position AFigure 4-64,
Ceaarpset the fan power ploge.

Tnsrall the rable harness foco che hold dosn on che left side of the
frame (Figurse 4-100

Foeplagse the incermediate eross-meambee stiffener on che cross mem-
ber, Bear the cable usacmbly un 1l sciffener. Uonnace F16 to dhe
powser supply.

Spoure the cross-member stiffener w0 the cross member with four
HOEDWY,

Leplace the Teont bezal and top cover a5 deserihad in Paragraph
485

fremave! gnd Repdacsmant 2223



£.5.3 Bplndie Pulley Belt Removal and Rzplaczment

To rormove the spindle palley bole, proceed as foilows.

CAUTION
Lsa a slatlc dizchangs Lil with a grounded wrigt a2ivap when-
EVEr ACCESEING the internal parke of ihe RYID.

1. Make suee all poawer 39 retooved from the seatem (UB] (s 10 the OFTF
Juasitacn].

2. Remaova the gy enver and Teond bezel oy deseqibed in Pazepraph
4.4, Hemember to extend the HEEAS cahinel stabilizer leg Tzfor:
plling the BV ont.

3 Bomove thu two screwa that securs the spindls motor cover IFignre
4-12p Hemove the motor coever.

4. Uy cxervene care while reranving e pulley helr. Tha heln moasl e
replured exaccly az it git? nn the spindle, Fe carelul ol to bwist che
belt, Menove the belt by cotating the spindle while shding the el
ralT.

To veplace the spindle qulley fwelt, neveeeed o Follipe s,

1. Hoture the apindle while slipping che polles hel over che spindle and
puley. Muke sure that the belc is oviented properhy.

WARNING

Failura 19 afiant 1he ball praparly wrill cauze a Faclt apon
PONTEF L.

2 Idsbe the spindle o make save chat the balhda ariented aropeely.
There shonld e veey miwimel cesistance o the rocation
3. Renlare the mclor pover il securs witl teo sorews,

4, Replare the fop rover and ook Do as doscrilesd o Pacagraph
1.3

224 Renpoted g Replooewrens



Mgure 4-12 Jpindle Parts
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4.5.4 Spincle Grounding Brush Aemoval and Aepiacement

T resncave the spindle gerounding bruwh, proceed ae follows.

CAUTION

Uze a stslic discherge kit with a groundeg wrlst strag whan-
Aval AGtalaing the interns| perta of the V2],

1, Aemyve the Dascplube us deacribed ic Pevagraph 4.5.E,

2. The gronmdlng brush holds down a boll bearing on the bottom nf (e
rpinnle (iF necessary, use Tigurs 4-16 to locote the prounding brush
anel ball teaving), Warking eom the bottum, remese the serew thec
holde the spimdle grousding brosh,

d. -Gerefully remnve the spivdle grounding brsh und the balf bearing
frum the center nt the spindle,

T reploce the spindle prounding bruzh. proread as fnblows.
1.  Meplace che ball hearlng in the center of the recainer holz in che
spindle.

¥ Puositon the cencer section of the brush oo the Il bearng in tha
centar of the apindle.

4. Replare the halling scrow on the cutside odpe of the rmounding
brash.

4,  Roeplace the beseplate as deseribed in Pavagraph 4,52,

4.5.5 Spindle Assembly Removal and Replacement

To remers the apindla, proceed as follows,

CGAUTION
Use a slalic discharge kil with 5 grounded wrist sirap when-
avar aecasaing the internal parlg of the Y24,

1. Remowe the bassplate g5 descvibad in Pavagraph 4.5.2.

A2 emnral @id Bemlans g



Bemeer the apindle polley bell, Proceed as foliows.

. Femnore the two serows thal secure the apindle moulor cover
[Figure 4-121 Wewsees Lhe meotor comer.

[y, Use extreme ¢ace while vemovdng the publey bell, The belt muost
be ropluced cractiy as it sits on the spindle. Be eaveful noe to
twist the helr. Ramove the Lels by entating the spindle while slid-
ey tise [l off

working from ihe boczom of the luscplale, remeve the three screes
from the botkorn of rhe spindle IFipore 4-12),

Litt the spindle oul of the baseplate.

Lemoee the spindle grounding brosh. Procesd as tollows,

a. PRemnve the sorme vhak holida che spindle groonding brush luse
Figure 4-16. if necessasyl.

b, Clarefully cemove che spindle prosnding sk and che bodl b
imer froen the rencer of che spimdle,

‘Tor peplacs the spindle. procecd as follnss.

Feplars the spindle geounding beash and hall bearing at the battom
of the spiedlle, Proceed vE folluws

s Feplace the ball learing in the venter of bhe ercainer hole o che
spimelle.

lv.  Bosition the cenker seetion of the bresh on the ball beoring in
the cencer f che spindle.

r.  Replace the holding seree on the outslde edge of the griunding
hrazh.

Seat the spincdle v the bazeplabe and gerare it with theee seeevws. Be
parchul Lo Lo the serews in pvenly fo ensuee prones fAeating of the
spindla.

Reawnpat and eplacanent 427
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& Instoll che spiondles pulley bele. Proceed a5 tnlines.

o, Ltoteee the spindle white slipping the puller heic nvee the spiodls
and pulley. 3ake sure chat the belt is nriented proporly,

WARAMING
Fallurs 12 orianl the balt preperly will cauze a fault upon
BOWer-U,

ho Rotaie the spindle o meke sure that the balt iz nrisntad peop-
erly, There shoeuld e very nauimel tesistanes to the eotatian,

. Replare the midor cover and seeure with two sorews.
4. Replare ihe haseplate as doeseribed in Parapraph 5.2

4.5.8 Spindle Motor/Cable Azsembly Remeval and
Replasement

To remgee Lhe soiodle moweicabde pusemblr, procesd sz follows,

CaUTION
56 a slatic diecharge kit with 3 grounded wilst slrap when-
gved Ateatsing 1he ialernal parle of 1he RVEQ,

1, Remoee the boseplate a2 described in Paragraph 4,52,

I, Bemove the spindie palley belt, Protesd sz Sollows,

A Hemove che ten sevess Lhat sedwmy the spindle motoe ensesr
(Figure A-12F Remamee the molar cover.

b, Tlee wxtreme care while wuneviog: the palley belt. The ball vst
be repiare] exancly as it sits on the spindle, Be caretal nat to
twist the belt. fiemove the helt by rolacioe the spindle while slid-
icr the belt otf.

d ¥orking irom the boccnm af whe haseplaie, {0low the widng foom the
spindty mtdor tn che haasplace rerminainr POA (Fiwooe 40115
Diigvonoect the eonneccny an tha baseplate 1erminaror THEAL
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Hemwere ary cables and tie woops from the spindle mator to the apin-
diz broke 11 so equipped! and to the bascplaie terminator POA
iFigure 4-111.

Ramnonve che four mownting serews samring the spdndle molae,
Remese che spindle nator dFigare 4-121

Lncare and inspecl the driva motor polley {Figure 4-12). Mote the nri-
entation of the st screw and scandnf tor pullen replacemenl,
Rene the spindle pulley. Tonsen the sat acrow enough to remove
the pollar from the molnd shatt, Do not remove the sen sneew.

Tr repiace the spindle reevocieahle asembly, proceed as nilnees.

=

.

Foturn the pulley to the moter shaf and serure by tighteniog the wet
aoyey Male aure thst the owlley is positioned wewy from the lbase ta
allrm covugh clearanee for the pulley to move Treely.

Mymnt the spindle mokne on the buweplabe with foer aRress.

Rernate the cublis Trom the mntor to che spindle brake {if sn
equipped] nnd to the baseplate tevmineror PCA Secure the cables
with a tic wrup, if necessary.

Connect the coanertor to che basephate teeminatnr PUA and the spin-
die irplee {if =0 equppedh

Feplare the spindle potey belt. Froreed s follows,

a.  Eotate the spindle while slipping the polley Teln nver the spindle
and pulley, hlpke sure that the bale is orienbed peoparhy.

WaRMIMNG
Fallure to origad Lhe belt properly will causs 3 fault upon
poYrar-up.

h.  [otale che spindle to make sure that the balt 3= vbented prog-
ey, Thees sumld be vory minimal resiztenie to the rotation,

«. FReplare the mocor cover and seture with two sorews.

Leplace the hazeplate us desceibed Paragraph 4.6.2

Femongl and Kewleeemeni 4-20



4.5.7 Spindie Brake Removal and Replacement

Mot all drives are eotippsd with a spasells beake, I wour dowe (5 50 equipped.
the brake is lorated just behind che spindle (Fipure -85 Tt 15 mountes] oo che
haseplate with two screws. The #Aring is shown in Figure 4-11,

Ta remeie the apindle brake, proceed fs follows,

CALTION
Use a slalic discharge kit with a grounded wriat sirep when-
aver accassing the inlarcal garts of tes AVE,

1.  Rerove the boseplate aw deseribed in Poragraph 4.5.32.

a2 Warking fromn che hoteom of the Beseplate, locats the spindl: broke
arsemhly wiring and disconmzcr mwles conoectae PA2,

3. Working from che top of the baseplate, remove the two sorows and
minnking bardware 1Al secure B apiodle boeke to the spindle.
Remove che Treake assecobiy froon the spiodle,

4. Litt che spindle brake cable aw] PR32 up fhrnugh the aseplase.

To raplace the sphndle Brake assembly, proces] as follows,
1. Working from the top of fhe baseplece, theead connector P32 and the
spindle broke cwble thoowrel the baseplute,

2, Pl the Dealea assembly ia place and seowee it with tvo seie of
imountiog hardware,

d. Workingr from the bottom of the bassplate. commect P32

4,  Replace the baseplate as described in Farograph 4,58,

4.5.8. Bazeplate Terminater PCA Ramowval and Reaplacament

Ta romsve the baseplate terminetur FCAL proceed ws folleea.

CAUTION
Vea a slalic discharpgo kil with a groundad wrisl otrep whan-
avar Atcassmng e inlermal parls of he BB
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i,

Make sure sl power is remred from Lhe system (CUL iy i the OTF
TisBICEOITL,

Itemovye the Lop crver sz deseribod n Paragruph 4048, Bake sore
tha the 119943 cahinet stobilizer lop s excended bofore pulling the
v SEE ok,

Maize suri the cartrides dory s b the apen preition to allies seom
lar che basepluee leeminator POA e Le cemoved, Use the maual
door releese Lo opan the cacgridgn door, (Fynare 43 shiows tha Inea-
tion rf the manusl door rolense)

[Hernnnect mil leady o the baseplute terminalor P4, notiog chei
lacakioens and orienlation. 125 and J23 on the frant of the PCA ars
parricularly impereant bevanse they eee identival. Make surse wnu
lenerer whicl v fs which,

Treronnect e fear soraws that Iold the haseplute teeminalar o the
baseplate: (Fiewe 4- 18],

Cacetolly slide e POA aoc cowacd 1he Tront of the baseplaie.

if‘igurﬁ d-13% Hu;ﬂp];lL-:} Terminator PCA
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Ta replarce che Raseplate lerminator PUA. proceed 25 Mliows,

1.

i

Make sure that 1he carbridgy door is in che apen wosition Lo allow
adequate cloarenee for the basenplace terminatoy POA [sen Pinure
4-13) Carcfully slide the FUA In froma che Teont of che baseplate aned
line it up with its four arrew fBnles.

Cherk Lhe apergtion of the doeta carbidgs flag {Figune 4-14) 'The na-
hla chac sits wadernostk el PUA cen ger in the way 003 e oprop-
ey sested.

Insert the faur TPOA mounting serews but do nor cighten them vet

Cloge: the eortridgre donr and wake sure thoer it is not intecfering with
the Worlle TProcect swibch ¢Fioure 4-13).

Tighlen the fuar serows that hold the haseplate terminutne fo che
e seinlate,

Coinogd wll leeds on the basenlate termigator POA . Make sure that
P2) iy oriented properly. Fin | of T8 muwt plug intn nin 1 of J21 oo
thie TN, Pin 1 of P21 8 marked with # small cejangle.

Lleplace the top creer oy deseribaxd in Paragraph 4.3.5,

4.5.9 Garrlage Aszembly Removal and Beplecemant

To remunve the carviage assebly, proceed as fallowss,

4-72

1,

WWAaRMING
Hever disaszembis Tha lzser apticy on the carrlags assembly.
Invizible Clasz 38 jaser beam can gEUSE Seridus eye dumage,

CAUTIOM
U=e a stalic dischargs kil with 8 grounded wrist steap when-
svar Atteasing the Internal parls of the RY20.

Hemevy the bassplace sssembly oy described in Parsgreaph 4.5 2,

Fewgerapl and fTeploomnent
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2, Remove the motor magnel posicioner [Figueo 4-14) TTse exlreme cou-
rintt whet removing the positiongr, Mrocesd a5 Follows.

A UTsing Fipure 4-14, fing che matar magnet enopnting platc,
Locate the fonr screws that secere che monnking olace 14 the
berepiate. Y1 muat remave chese four srrews srithmot disturbiog
the voice col.

b.  Remwwre the foor serews Ithe lower twa tivst, then the upper twmal
while holging the pogibioner steadyr wich your ather hoand.

. ilee axtreme care as yoa slide the pneitioner toszed che vear,
4. If necessary, removve the mntor magnet pomtioner mom its mounting
plate by ramoving the three semwing arrews (Figura 4-14).
Figure 4-14 Cdrrage Location

I i SURET
AN Y FLATE
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4.  HRemovve the two serews that secove the opper camviege guide eail
(Figure 4-13}. and ramove the rail

fi. titarp the woire cnil carefully and vaize it hack tn gain access ro e
flex vable hold-dwen serew [Figure 4-L13}.

B. Becwove the fhex cable buid-dovwn seeeve,

i- Carefully slide the carmiage aszembly off the lower carelage guids rail
and place it on 2 nae-nonduckive surfacs.

Figure 4-15 Carviage Remimval
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T replace thy coctiags asrembly, provesd as fnilmws.

1.

w

i A,

[Tl enke the voice cudl of Lhe ratdaee vesconbly and line up the tlex
culile. Bermre the tlex cabile with tha hold-down screw IFigure 4-141.

Caretolly pas the carvizge assembly in place on the lewer carriago
gaide i,

Plars: the upper rartigge poide il [Figure 4-14 inn place atd secure ik
with two soraws.

it the moter magmet positivner has heen geparated foem s meanting
place, tepusition i naw. Replace the hiee acesvrs (Figune &-141,

Replace the snter reagnet posiéimer (Figure 4 14), Thse pxteeoe cau-

tion whan handlioe el positioner. Froomal as Mnilows.

a.  Tlge extromy care af you alide the poaikiones toward the visics
ol ‘L Tone soeey hobes shoold ba Jined up,

. Leplece the four acreses fhe spper tro first, then the lower ca)

while: holding the positioner steady with your other kand,

Replare the baseplace asscmbly a¢ deseribed in Puragraph 4.0.2.

4.5.10 Guardband Sansor Removai and Replacement

Figuraa 48 ond 4-14 show the leeation ot the geaedband zensor. IFigure 3-11
ghows the witiag from the goardband seosor tn P25 and PEE e Lbhe hageplate
terminator TOA.

Ty cemiowa the puandband senanr proveed a8 tnlloss.

——e e e

CALTION
Use g slatie dlzchsroe kit wilh 8 greundad wrist grap when-
ever actassing the infermal @arts of the RVED,

Famove the aseplate a8 descriled in Farspruph 4.3,2.

Lienponnl and Replaeomznt o35



Y

Workiong frnm the bortonn of the haseplate, relouse the rebla-
restraining hardware (kolil-dewn clamps ne Lie wrapet b fres the s
SOF Wi,

At L he buwp]nbe POA L digennnect P25 pnd PUS ane miaks aote ot
their loraciorns, Mol aure they arve marked, 'The connectors see
identical.

Hernowe Lhe sinall sccewr holding 1he sensor to the haseplar,

Ar the carrpge pesemblr, velease (o merdame loek 2oleroid momen-
caTily B dlbow the carriege to meng back toward the moolo? inesnet.
carefully mcece the curriage assembly toweed the motor magaot
pusitinner.

Pull thwe puardband sensor wices out through {he top of the baseglate.
If there in resistance. make swo thoe the cable-resirininr hardware
hus been velepsed to free the wires from the main cahle harncss,

Ta reploce the puardhand scowor, proeeed &s fllows.

lozert the =ensor wires doem thenogh the top of the haseplato,
Attarh the scosor to the haseplate witl the small arresy,

Carctully =lide the carriage forward so Uhe corrisgs ek salenoil
SrEAY.

Wrrking From the bottom of 1he haseplete, secach the wdres to the
main gahle huwness.

Al the hasaplate verminetor FidA, connect P25 and P2A.
licplare tha hasepdate as described in Paragraph 4.5.7.

o flemanral ! Rr}l.r.;;n;:er.lre;lrr



4.5.11 Tachemeter Senzor Removal and Replacement
The tachometor serisae |Figure 4-19} is hardwired 10 ihe baseplate terminstur

PUA. The path s shown in Fiooe 4-11.

To remuove the tachometer senzor, provced ps fellnwa.

CAUTION
Uze a steilc diechargs kit with 2 greunded wriat strap whep-
ever acoeszing the inlarnal parlz of the AY24.

. ltemove the biseplate a8 deserbed o Paragraph 4.5.2.
2. Hemowe the spindle ez desceibad in Pevagraph 40,5,

4. Remove che acraw that helds the tachometer sensoc tu the baseplate
Isea Figure 4-121.

4,  Tiseommect seosor connector P22 on the froot of the baseplate cermi-
mator AL

f, Working trom the Tollem of the bazeplate, release Lhe rable-
restraining herdware {hold-down clamps or tie wreps) 10 lee the sen-
ADT WiTE .

B, Pull the sensar dows throuph the openiog. Glake sue thet the bl
restraining hardwran: hag bean released to tree the wires from che
mein ol hacmess,

To replace the tuchorneler sensor, provesd as follows,

1. Tnserr the sensur wires chrough the sguure bule located on the base-
plate haloer the wensar mowni |Figure 4-12),

9, Attuch o4 mew kachanieter sansnt to cho: basoplace wth che sooed]
ANTEW.

A, Working Trnm the bottom of ths basenlata, atbach the wires U the
main cable barnese.

4, At che hasspleke terminator POA, comnect P22
Renlare the apindie as dzscrined in Fuegrapl 4,05
¢, Replace the bescplale as deseribed in Paregzaph 4.5.2.
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4.5.12 Interlock Solsnoid Removal and Replaceamant
T remove the interlocks aclencid, proceed as Eollowas.

CAUTIGN
Lise a siatic discharge kit with a grounded wrist slrep when-

avar dcnessing 1ha inlernal parts of tha AY20.
1. Bemive the buseplata aa deserihed jo Paragreph 4.5.4.

2. Working frun the bottom of the baseplale, Tovute the interlosk sale-
il fson Tignm 4-18) Operate che carlridge dusr and notdee e che
aalennid works, Laave the door in the closed (salenoid oogzgred)
position.

3. Prisivonnact tle J70 connscior, witich s wired tn the two ealeinid
tab,

4, Rumnivve the thres sovawa that secuee the soleocid assembly adapter
pletz to the basenlate,

i, Turn the solencid nver and remces the bvo mouncing arrews thal
hedd Lhe sidenodd oo che edepter place and remyre the aolenoid.

To replece the interlock salanokd, peocced ws folluws.

I Blount the now solencid ou the adapler plate with two srrews,

g Install the solenwid adapter plate on the baseplaie, using the three
moynting serews, Imt do oot fghten the screws,

4. Caotneck L JY0 conneector, which is wived Lo elee beo solenodd tabe.

4. Uheck to be sure the solennid is warking pesperlr by mewing the car-
ctidge doar Lo the open, and then the closed position, Male sure the
sulewnid engages properly when the carteidge dnar (s 0 the: olused
msition,

5. Replace che beseplute a5 deacribed in Paeagvaph 4.6.2.
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Figrare 4-16 Interlornk Solenedd Bzl
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4.5.13 Carmzage Lock Soleneid Removal and Replacement

To remove the carveiage lnck aolenoid, proceed as foliows.

CAUTION
Uze = gtadie discharge kit wilk 8 grounded wrigl girap whan-
aver acespsing the internael parls of the RYV20.

. Hemonwe che baseplate s deseribed in Pocograph 4.6.2

2. 'Whe eorcivge ek solernoid s shown iy Tiguee 4-9, Tlguee 4-17 15 4
oore detaiied seq of losteations of the slanndd. Working froen the
Tabbom of the basenlate, make sore che matny magnat iz facing vou
while wau perform this pronedurs

3. Thiscomigssd the FT1 emmnestor, which s wired o the feeo solenaul
biEag,
4, Henenez the solensid fram the haseplata b reamesdog fen Acrews,

Remosa the solencid frnm the buseploce costinr, Be cwrehal wrhen re-
maoving ic. The plunger iz bolding the cerdage assernbly.

WARMIMNG

When the plungsr heg been removed, the carmiage i3 no longer
ipched in place. Ba vary caraful not 1o inove 1he keseplate, ay
iha carriage can be damaged.

b
v

Ta replace Bhe earsiage Inck solenoid, nroceac ar folloaws.

L. Tnstell the new nhmgar throagh the baseptate ceating to reengaps the
rarriape (Figure 4-171

2. Hest che new zelenoid ity the ineoslled pluogrer. Line ap the base of
b solenoid with the hodes fo choe bascalate,

& Suecune the soloood Lo che basepdate willh 1wa sonows,

4, g Tha JT1 cemnector, which is #ired oo the tsn solennin Labe.

a, Yery carefully torn the baseplate owver.

G Qoo Hie boscplabe s Lurogd ovas, check 1o e sore Lhe salenond s
upcrative peoperly. Release (e solengid by hand 1o allow the cumciage
to eniwer. Clencly slide the carriage hack an i s won engaged by the
secrtnin. Then manmee the camage tonsstd o make aure the carripge
ook solenoid engapes propueriy,

7. iteplase ¢he basepleo: ve described i Puragraph 4.5.2.

-3 Hemaval and Heplacenieni



Figure 4-17 Cavringe Lock Solencid Remnval
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