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About This Manual

This manual contains o product description and operating bnformeation for the end wser of the RAS)
disk drive. Lirlve specilicativns und environmenlal considerations are included in the infrodoctory
chapler of this manual.

The operating insmmetions in this mamsal Inchode start-up procedures for the RASD disk drive as well
as normel on-line drive operations, A section for wser roubleshoing provides soe simphe chiecks o
perform before calling fleld service,

Installatio: ttsirwctions in thiz manual are injended for wee by DIGITAL field sorvice engineers
pedorming origingl inmialtation of ihe RASD disk drive, Qealified field service copiveets imest hove
irmining in the Eollrwing:

«  RAR disk drive
+ DA comeepts
+«  BSD procedures

vk



&

=}



e L T R AR T T L

i
=

pr

.
:
3
3

T P A - L R g P S T e
o

1

INTRODUCTION

1.1 GENERAL INFORMATION

This matwal confaine the RAMN disk deive specifications. Tt describes bow (o install and operate Lthe
AW disk drive and how to perfonm reliebility basia,

The RAMN in u member of the Digital Standard Aschitecture/Standard Device Inierconnecy (D3A/SDL)
Family and, therefote, 15 plug compatibic with all DSASSDI contechers.

1.1.1 Drive Dascription

The BAMN is ¢ siandelone disk drive that uges ponrernovable, thin film mechs and thin flm bearks
encased in s unit cnlled fhe head diek assembly (HDA), The RAM is o moving hend, random aceess
disk drive with e Farmaned dam slorage cupucity of 1216 gigabytes aod an enformutted data storage
capicity of 1.616 pigabyles in A F6-bit word formot. The RASD Is & selicontmined, independenily
puwered and cooded divk drive. Figure 1-] shows an RAQD standalone disk drive.

In addition, the RAN} hax the following characteristica;

a3 WMz peak dava teanpfer rate

«  Thin film heads and media

«  Dedicnted and embedded serve for coarse and fing track posiliohing
+  Three Hemal microproceasorn

s Reduced drive slecironic module set

v Imernal emror log cnpabilitics

»  DNo schedulcd prevenlive bidinienance

v Gxiensive resident microcode diagnnstics

»  Multifunction operaror control panel (O
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CEC-Z1EA

Figure 1-1  AAS0 Disk Drive

Flgure 1-2 iz a representation of o typicul RAY) subsystern eonfiguration icledivg an SDI coutroller.

1.3.2 Hardware Meintainability

The BAMY disk drive uses modular ficld repluceable units (FRUs) for easy acuess sund servicing,
PFrevenilive moiatenmuce is lmited to perdodic cleaning of whe air filier.

Additionelbv, an exionziva get of drivo-resident microcode diagnosiice and a drive- rmldum crror Ing
coniribute 1o the ease of problem isolation,
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Flgure 1=2 Typical RAS Subsystem Configuration

1.1.3 Dual-Port Capability

With Tedh pont ewiiches selecied, the RASD disk drive operstes o a sinlic dusl-port mode. Static dual
porting menns the BAM corl be shared betwéen twro controllers; however, the drive is op line to only
one comtreller at 2 time for daja ransfers. The second controlice mpst wait untif the drive Is avodleble
belore placing the deive on line 1o iself,

Powrs are selected by the pont select switches (A or B) on the front of the operator conirol paned
{OCTE An additdonal SDI cable is required for dual porting. Figure 1-3 shows an RAW dual-poried
configaraion.
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Figure -3 RASD Dual-Forl Conflguration

1.1.4 Drive-Rasidant Diagnostics

Vo BULEKKEALDS

CHO-21984

Brrivesresident dingnostics ron Jusing power-up and gpin-up cvcles and 1221 bogic drive [unciions,
Additiveeefly, resldent disgrostics ore invoked by the drive any time the dove soders & idie-loop state

and neithar port is eelected,

Regicdent dirgnostics can alao be nm from the OCF whils the drive is off line, Ses Chapier d for a

Listing of thesy dapnoglbcs.

1.2 RAS0 USER PRECAUTIONS/RECOMMENDATIONS

Praig ie o recoverable on an inopreeable BIDAC T b9, thorefore, up fo kg uger oo prabect daga by wsing
propar backup procedures, The Jollowing meithods of backup are recormmernded for 1he RAN)

*  File duplwativn - This vormally invelves copying the dade o remtovable medin such ns megnelic

tape,

+  Joomating - Thip method s recommended for files in a rensaction processing application, I8 allows

reconsiruction of files up 1o the lasi checkpoint or Dackup.

CAUTION

Dala is oot Yecoverable on vn inoperable HDA, Dada miust e Dacked ap,

X 1
R

@i
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1.2.1 Recommended Opereting Tempearaturs
The RAN! con be opetaied wiitin 2 temperature range of 10°C w 40°C (50°F to 1047F).

B is, bowever, highly recommended the RA90 be opersiad in & jemperature range below 25°C (777F)
by renlles increaned relisbility and life of product.

1.2.2 Electrostatic Discharge

Electrostatic discharge (ESD) I3 cAused by the haildup and release of amtic slecrmily, An clecirical
charge from a person or object m damage hardware componenis wud result in premature device of
opion failore,

1.2.3 Electrostatic Protection

The busic concepl of comnplete stalle protecion for electronic components is fhe provention of st
bulldep, where poagiblc, end the quick relinble dischocge of stutic buidp,

I the charped object is a candoctar, complete discharge car be wchicved by proanding.
CAUTION

‘o avaid prodect damage, always wse grounding straps when handling static-zensifive modules
and components,

Use the following goidelines when handiing static-sensitive components atd taodubes:
1. Be properly groomded when hand]ing modules, componenis, of staiic-seasitive devices,

2. Unc mtic-protective onalalhers (o transfer modules and compenents {(inchuding fugs and 104e
boxes),

Figore |—4 shows the efectrossafic wrist sfrap in wee, Nowe that the prounding oord conmects the wrist
gtrop and the conductive work surface to grownd,

Whet wsing an BSD wrist atiap:
1. Engure the woat steap fies sioghy for proper conductiviry.,
Do i overexhend the grounding cord.

Advoch tbe affigntor clip secwrely to a ¢lenn, unpainted, grouoded, moelol surfoce such as the doive
ut chbinel chnssis.
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1.3 DESCRIPTION OF MAINTENANCE STRATEGY

The repuir srulegy for the RASD is replecernent of the failing field replacesble unit (FRUY. Intemal
errear logs and resident/host-level diagnostics are used 1o isolate the failing PR,

I 1.. ﬁ.
§i:

Ui in recommended that only trained feld enginesrs ntiempt 16 service the RASD disk drive,
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3 1.4 RA90 DISK DRIVE SPECIFICATIONS
33 Tahle 1-1 lists important operating end nonoperating RAS0 disk drive specifications.
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Table 11 AADD Specificafion Teble
Churactesistic Specification

g o o e £ . o 8 B e B e . e ., T

ot o . . - o B8 B 8 B o g g

C

e R e L e R e e s R S s oy

Head Disk Agsembly
(HD4)

Stomug capmeity
Shimsys CRpcEly
HTrA womld lormnt
Bhsfsquar inch
Tracks itch

Drigk recomding mpdvmd
Hunber of dighs

Ddsk sorfmces
Number of beads
Heoids per surface
Humber of iracks
Lagleal ey Himbers
Limer logpienl cylindern

Mumnber of seciors

Nimimew 0F logical blocks

1,216 gigabytes (fonmedicd)

1615 gigabyles (wnfonmeisd)

M-bil oaly

A mepabis

17

Rate 33 mahdation cole
7

14 {33 daba sl 1 servo)
id

I

37,254

2636

2645

9 + 1 gpare

236,153

e e

Maoxinm Sech Times

T Y R N

Full mylinder seek
ez cyHncker

Average geok

35 bl ligeconds

4.0 millisesomds

17,5 millipecomide (19,0 milliseconds with subsysmm rrethead)




1= INTRODUCTION

e S

Table 1-1 (Coni.) RASQ Spectlication Table

Labency | L
Spood 35040 rfmln

Maxlman latency 16,67 millieconds

Avcinge ;tnun::;.' .33 millkeeconds

Single Start/Stop Tine - -
Sine {maxlmm} Al seoonels

Inhibit betwier S0p and 4 peconds

matart

Dats Rates

Bit o 721 mepabits

Byte me (3-bil) 1,1 megabytes

—_—ae

Envitonmental Limils

.......

(Masinzunm)

Temperatsre {Reguired)

Opergling 1tk 40 40°C (50 b0 HMF) with 2 temperstore gradicnt of 2000 our (365 fwa)

Muhopetiting 4 (o +60°C (40 to +140°F)

Relative hmmidily

Operating 10 o D0 rnmmnlemins.:} whit s minimwem wot bolb teopembire of 28°C
{£2°P moed B minirinm dew poine of 2*C (36 1

HNonoperting 0% (o DMy with no condeonsatioh

The following afe reoinmended envirnmental Tanges 1o optimdze edquipie performiance and relizhiliby:

2

o
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Table 1-1 {Cont) RA9D SpecHicellon Table

Characteristic Specifivation

S — |

e r R e "

Environmental Limbis
Recostimended Range

TEE R P F TR R P

T pedabing 18 to 24°C (644 to 75.2°F} wilh an aversge tate of change of 3°Chhoar maximam
agf 3 sep change of 3°C v less

Relative humidity i 1o 6O (noncindgensing) with o step change of 1(8% or keas (noncondenzing’

Air quality (maxioam Mot to cxeced SO0 peodicles per cubic fool of sie ot o size of .5 Wi o

panticle cound) larger

A wodmiye (al e 56 culde Pt per mbwe {026 cubic mecers per recond}

Abtitude

Ciperatking Fea level to 24404 meters (AC(HMY feet). Maximom allowable rAting teEpeIRuTeS
are reduced by a factor of 1ASCI) meders (1FFALOOT Fect) For oporation sbove
gk 1ve:)

Moanperting 300 mieters CLDDD feetd below sen level do TS meiers {16,000 feet) alsve seg
level {actual or effective by means of cabln pressurization)

Fhysical Characteristics

Hed g 26.56 crm (1047 inchesy

TWhith 221% cm {174 incles)

Drepith GF.AT Cov {70, BG wcles)

Woight 1R kg (70 poumeds)

Inrush Current

— i e o e ™ ol e S e 0 T T = T R R B 1T TR ™ -

120 Yac, ) He #1 amperes pesk @ 132 Vac

230240 Vac, 50 Hr H0 amperes peak @ 2654 Vac
Kunmings curmavt Fure

120 Vac, 60 Hz 4.6 umpy
220240 Yae, 0 Hz 1.4 ampz
Tower Tactor:

20 Wiae, 60 Ha n7

220040 Ve, 50 He 054
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Table 1-1 {Conl.) HASD Specification Table

Chatacierisiic Specrication

Line cord kength (from the 274 moters {3 ey

calsleweih

Nominal Input Fower T o
Yoliage  Uwrreni Dizxipation BTsHr

LR 3.5 wnps EMS 217 woics w15

Ll 511 ampa RMS 282 et B2

%0 A0 wogs M5 X80 wrats il

24 1.9 smpe B?AS ZR3 walts ELalid
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INSTALLATION

2.4 INTRODUCTION

This chajier desceibes the Instalfution procedures for (e RASD disk drive, Safety precantions, side

preparation, pianning, cebling, and pecentence testing ore gleo covered.

2.2 SITE PREPARATION AND PLANNING

SHe preparathon and plaoning are noeessary befors installing an RAY0 digk subaysten, Caorgider the
following itema belere mstallution,

2.2.1 Power Requirements

The EASD dizk drive ures a single-phaic power supply: however, operating wvoltages are suppiked o e
deive through an 881 power controller. The BE1 power controlier is 8 three-phaze condroller reguitiug
the presence of three-phuse puwrer.

2.2.2 Thermal Stabiilzation
Bguwipment mast be placed in itk operating environment af least 24 hourd prior io operation, Thermmlly
smhilizing dhe equipetend prevents lempersiure differgnces from cansing problems to dove componends,

CAUTION

Thir equiprment musl be thermslly sabitized in s site ervivopnent before being aperntad.
Twentv four hours B the regulved stabiiization Hoe period. Failoee to stabilize may cause
premature egquipmsat failure.

221 Environment

The PAM disk drive musl be operpled in an envionment where the ambient air perticle count doca fol
excegd MHLOON particles (huoper than G.5 inwron) per cubdc {00 of ain

224 Fleor Loading

Copsider 1he placement of ihis equipment, A telby logded albinch cubvinet wreigies 402 kilograms (RS
poumilst, Each RASQ disk drive weighs gpproximaicly 3138 kilograms {7 pounds).
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2.2.5 Operating Temperature and Humidity

The required refative humidiiy range is between 10% and 205 with & minimnm wet bulh (etaperatue
of 25°C (82°F and 3 minimum dew poiun of 2°C £36°F) (noncoidensing) with 3 elep change of 10%
or less,

The RA cun be operated in lemperatures rnging rom 1P o 40°C 30°F 10 104°F),

It ig, Bowevet, highty recommended that Uee RAS0D De operated in & temperanres below 230 (T7°F) o
increans relishility end extend the life of de RAY0,

2.3 INSTALLING RA9D ADD-ON DRIVES IN 60-INCH CABINETS

This acctinon describes RAXN disk drive insteffation in &kinch cabincts. Under most conditions, drive
hardware has been insialled i ihe original $A configuration. However, detaily of drive dstallation are
proviied as A reference.

Cubinet stahility and drive nocessibility wre prime congiderations when adding 2 disk drive o on
exinting cubinet conftguralion. Section 23,4 nffers the recommended order for add-m1 RASD digk
drives.

2.3.1 Unpacking the RAS0 Cisk Drive

Check packuging for external damage. Bead and stve any packing information. Keep all packing
material ol recelpls in case of damege or problems with rhe equipment. Reler (o Figuro 2-1.

I. Remave the shipping sttaps,

2. Oipen the contamer.

3. Remmove the packing moterinl from arcond the drive.
4. Remve the diive.

WARMNING
Drives weigh 318 kilograus (70 pounds) and mest be handled with care.

T
EL

ey
SN

g
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2.3.2 Preparing the Cahinet .
Refer w Flgure 2-2 for s procedure, %
1. Full stabilizer foot (Tocaled ai center bertomt of cabinet) forsmnd,

2. Larwer stohilizcr foor until it makes firn comtact with the Aoor.

3. Ensure stabifity of cahinet before begimning the next procedure,

AL =

gl

STABILIZER "
Pt

CXO-21408

Flgure 2-2 Stabilizer Foot

Y
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2.3.3 Removing the Front and Rear Access Panels

INSTAERE ATHOM 25

Ure the Toblpwing procedure to remove fromd wod resr cobiset access paoelz, Refer 1o Figae 2.3 and
Figure 2—4 while performing this operstion,

Refer 1 Bygnre 2-3 and remove the froat aceess punel as follows:

[ -- GUARTER-TURN

FASTEMER

I||‘ ”ii'.ii F]

1 T |

s 1“'“: gl
1 i

-
- o — e e ey

Figure 2-3 Front Fanel Retrowval

1. Unlock the fwo guarter-twrn fasiensss at the dop of the panel. Use a hex wrench to turn the
fustenem counterclockyise,

GUFFLAT
BRACKETE

GAO-21308
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2. Grusp the panel by ils edges, tilt it toword yoo, and 1t it op abonl 2 inches, Remove and store the
panel i a safe pisee,

To reinstall the froid pened, 111 it into place and Tower it strafght down wzil the ping on the lower
edge of e puoel engege the holes in 1he cabined. Hold the pasel flush with the cehinet and Jock he
Frsteners. :

Refer w Figure 24 and remave the pear socess pagel as follows:

i, Tum the two guarier-irn Fasteners located at the top of ke panel counterclockwise.
2, Tili ahe poune] woward you and 1ift i up 1o disengage tse pins ot the bottom.

3. Lift the panci clear of the enclosure,

When replacing (e rear panel, hift it mio place and fie the ping into the holes at the wp of the 10
bulklvesd. Push the top of the pancl into place: and tim (he quarier-hma fasteners clockwise to lock,

QUARTER.TUAM .
FASTEMEHR ™

-

CASINET
.-'"- Hﬁ“"\-. 2 a i
- T '; ) E ] !
F.r"- "'-\.\_\. 4 1 l-'lr
‘:'.".\_\_ e T
TR - HEX
%%Hf WRERMCH
I
i-::”'f
i
|
i
1
i
"AEAR
. ACTESS
FANEL
OO P

Figure 2-4 Fear Access Panel Remioval
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2.3.4 Drive Add-On Order

Refet 1o Flgore 2.5 for the syggeated order of add-oa drives. Bach catinet bocation hos n number
wisocisted with it These nwmibers repres=u the seovmmended add-on sequence for the RAS disk

drive.
= 4
Fi ; —
|1} 5
e T
By
] |
jl
i-! r
""" Tanll
o | T
| N S 1 S
A i
SEL & m——
g - L -
3 i :ul:I [
"i% Lz | k
gz« [ JJ ! F | L
A | I i
%ﬁ:. _I-_1 ....... -;
T
- i !
SR
oy —_— T |
i |.|
i
g i
|
=t -
CED-2141A

Figure 2-§ Drive Add-On Orasr
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2.5 Installing the Chassis

Refer o Figwe 2-6 while performing instaitation of ile dive chasais,
1. Select thr appropriaie drive poesition (Figue 2-5),

2 Zlide the drive onto the pre-mounted lordvware,

2. Bolt the chassls to the center suppol brockee.

24 SDIAND POWER CABLE INSTALLATION

The section documenis externa] and lorernn] S0 cable and power cord installation, A Rully configared
cabinet bax internal 501 cables and power covds in place. Thig zection ig interded a2 a reference,

Rarthy entemnal wod internet 300 cable connections arve made to the IND bulkhead located at the buse of
the drive cobinet. Sec Figure I-7.

Drive power oord connecilons are made (o the 831 power coniroller located behind the 10 bulkhend m
the botiom of the cabinel, Reler o Figare 2-8 when connecting power cords,

4 ;

g
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Figure 2-T RO Bulkhead
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MSTALLATION 2-1

POWER
COMIAOLLER
BUSOFFION EWITSH
{GCLOCEWIRE FROAE TR
FUSE
POWER CORD
POWER CONTROL LABEL ETEAIN RELIEF
BUS CONNECT GRS J—
) x \ EHEIIAHEH
N { 7

LY
ﬁHﬂMH;TE o \\ \ “powen

_ FUSE CORD
CORD UNDELAYED
OPEMING

DELAYED

10,6 DED) ‘BERIALLOGO

LADEL
CXC-213848

Flgure 2-8 Power Contraller

2.4.1 Internal SDI Cable Installation

Figure 2% shows the rocting of intereal 300 cabies in w fully configured AS0D cabined, TTse thie
example when insteiling or maving 52 cabies.



B s — T e e

2-12  WOTALLATHMY

v T R e TSR

BQ! ' BULEHEAD S
CABLER CABLES

CHC-Z1R2A
Figure 2-9 Cable Rouding
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BSTALLATION Z=13

2.4.2 internat Power Cord Installatlon

Figure 2-10 shows the internel cabinet power cord roating in a 60-nch cabiter with eight BASDH disk
drives, Use this exampie when instelling or moving power cahles,

2.4.3 Instslling Extornal SD! Cables
Refor 1o Figure 1-7 for cabledo-por connections when installing extemal 8T cablas,

2.5 POWER AND SAFETY PRECAUTIONS

The EASD doep ool prerent any wonsust Are or safedy bazards, It in, bowever, recommended yon check
ec power wiking for the compwler sysiem 1o determine adequate capacisy for expangion,

To pecdect personne] and equipmeat, ensure power sources meet the specifications required for this

B e,

WARNMNG

Hazerdous voltages are present lo fhis equipment. Installation and service must be performed

by trained service persvanel. Bodily injury or eqeipment damage may risult froms incorrect
servicing,

2.5.1 AC Powsr Wiring

Three-phase powes musl be present n order to suppon the installation of an 881 power cebreiler.

The wiring used by Diginl BEquipment Corporation conformg to UL, C8A, nnd ISE stunglurds,
Figure 2-11 shows the ac plug contigurtions for the RAN dizk trive and the 831 power conralicr,

r
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Figurs 2-10 Power Cord Routing
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. % PUWE S QORGS GOINC T2 POWEH SN TAGLLFR SFROM NTAR DF SYNDL0ELRE)
- T2 SLHE
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LDED MG, A-RS. 100022

24T BOHT
POWER COS
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LEC MO, A-PS TO0E27 12 018
A-PE- TG4 19
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TLANGS GOING 30 WAL L QUTLET OF ROM SO 8 THGLLER:
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A
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LX-13730

{_ 120 07
S
2. |_:':|.:||EIE SMERS RO L5307
i’ o DEC %3 92511493
",E' A0IkCH
: GAHINET - .
%‘,3 d40 kOHL
! 3 200
Er' 1 PH&EE IER A bO, - 20
3 JSED WITH F8747 SOWEN CORTEOLLER PFL 0.z 1T
3
s I R0EY AL GNHE
3 £
E APHASE awIAC
WYE AEAA 0L L.

g USCL Wi H EETA AND BI1-C
5 % POWER COMNTHIGLLERS
o CaicH
] CAR'NET 2302400 T8 £15Y AL LOHE
E 204 R 162
% .1.|.=|-|.=.-_-_-, RWIRE, d4-F0LE,
3 WVE 1EC 408
3 JSED WITH A81.9 i
: POWER SOk THUL FRS
3
|
.
§
|
:

Flgure 2—i1 Electrical Plug. Configurations
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2.5.2 Plugging in tha Power Cord

A vonfigured cabinet atready has (b drive power cords plugged inio ihe controltez. Only the ac power

curd lrom Lhe comtroller needs to be plugged into an external power source,

CALUTION

Do sot apply power o the power cuntroller uniil you are ready 1o petform the drive checkoul

procedrres,
26 VOLTAGE SELECTION

It in mporant 10 ensure the RASD disk drive hos the proper vollage selected for your aves, The wollspe
sebector 18 a slide swilch capable of zelecting 118 V60 Hz or 220 V/50 Hr. Perform ibe following

Shepr

WARHING

Ensure thut both the controler dad deive are

¥/l Hz or 248 V/50 Hz). Use the foliowing procedure to seboct he proper voitage,

L.
2.
3

- R - T

Pemove the cobinet rear access panel (Figure 2-4),
Refer tg Figure 2-12 for veliage selector Lvation,

Select the destred volluge by sliding the switch into (ke proper position using a noa-condusiive
poinied obhect,

WVerify the go cirowit breaker on the powet cotbrel unit is off.

Verily ihe circuil treaker on ench disk drive is off. _
Yerify the voltage selecior {Fipue 2-12) is in the cosrect poxilion for your arcs,
Enmure the drive power cord ts plugged into the power conireller.

Flug il ac posrer cord from the power controller ime an externnl recepineie,
Swikch on the ac clrouil beeaker on the power controlier.

10. Swilch the RAYG drive circull beeaker on (I} (Figuee 2 130,

operating at the some voltages und fregquencies (120
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O LT
BHREAKERA

~ ~\ \vT

ELIPPLY

CHO-3 A4

Flgura 2-13 DOrive Circuit Breaker Location

CAUTION
Never switch a drive circoit breaker ol or unplng the drive before the Ron light on the operato
control panel guis off, HIXA damage could occur, eht P ]

g
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2.7 RA90 OCP CONTROLS AND INDICATORS

The fallowing section deseribes fhe RARN gpermter conirg] pane] (OCF) mwiiches and indicators, Wefer
la Figure 2-14 for locations of switches, LEDs, aml the wiphanumenc display,

2.7.1 Funclicns of tha QCP

The operater control panel is the irerface 1o the RASD disk drive, The Q0P perforing the {ollowing
functions:

*  Selects and dizplays the unil sddress number,

r  Schecrs Ban, Write Proteer, Port A, und Port B,
+  Dispinys fuulte and eeron codes.

+  Seolects fesis in deo tost mude.

«  Controds the microcode update process,

= Communicates with the RADN masler processor.

MNOTE
The micrecode npdate process ic 2 service function and ks not covered in this manuoal.

The OCF functlons are exconted by using the following features on the OCP Refer 1n Fipure 2-14,
*  3ix Enput swiwhes (Run, Fauli, Write Prosect, Port A, Purt B, and Taszr),

*  Soven LED indicators (Ready, Run, Fanlf, Write Proteet, Port A, Post B, ond Tearf}.

* A fourhaescter sfphanumeric display.

v A microcode update port

There ave w0 phygical infout states for the RAN! frong pancl swiiches, Insiead, the logical stale of the
switch changes each tirne poss select an OCP switch, In addition, under novmal operalitig conditions,
the switch stule iz represented in the alphanumeric display by the use of u single fplabetic characior
For exunple, sclecting the Run switch causes an "R" t0 appear In the OCP digplay.

Chapter 3 bas a mare exeensive explanation of the DCP and s functions.

P e SR e e e Ak i g g L
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FFUA-CHARATER
ALFHAMLIMERM:
GlsFiayr

LINIT NUMBER

T
TEST
SWITGH
PORT B
_ ; BWITCH
- iy | FORT b
e J,l' SWITGH
g f,;::’
.
L ! WAITE PROTECT
:._5-_#;::.-" J FAULT BWITCH
i:_';-r‘ / EWITCH
ALIN
/ SWITCH
ETATE LED
INDHEATORS
GNO-21494

Figure 214 FaAS0 OCP

2.8 POWER-UP RESIDENT DIAGNOSTICS

Do nov releci ary frome panel swieches,

A sequente of driveresident dingnostos run when power ia applied fo the drive, The sequance consisis

of hardcore testz with basic processor teses,

Successul compietion of the hardeore tesiz is indicated Dy a4 series of OCP displaye, as followys:

1. Blank {1 second),

2. [WATT] (16 meconds).
3. [0} (The drive unit number, if previously prograntoed,

displayed.)

iy displayedl {Mherwize, zeras are

L L
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2.8.1 Problems at Power-Up

¥ he diive cxperiences problemy, sz indicated by 2 fromt panel Foult light {or il ne [om pane! activity
oiure), enter the faull disply mode in order 10 detemiine the deive problem.

Tu enter the faull wode, select the Foult swlich. The OCP (hen displurs a three-clinre ter fuult code in
the format (B 8] (where 00 0 s 2-digil Gouft code). 6003 is a two-digit fault code,

if you have an ermor code for if no front punel pelivity securd, refer o Table 2-1 for possible silutions,

Emor codes not found ia Table 2-1 ndicate problems beyond the seope of thin manual, Call DICITAL
fiekd service,

Tabie 21 OCP Error Codes

Error  Description Acition
1F Drive wiibe peobesfed Dinabbe write prodection by the OCP Write Frotect switahi or tums off
T eefrwite write protecton
12 Drlve trveriempemim Bprity doran and remove power from ihe drive, Tnsore feond et
epercliphon is vivan aod thal room emperwire 15 it recommended Linkze,

Call Aeld pervice o flter or femperatuse hea not caoked ah oves-
leroperaduie comiition

i Prwer suppiy cver Spigt down and remdove power toom the deve, Ennee foot filtee
tepenlume Condition 15 cleat und that room femgermbure i3 whtin secommesded Jimde,
Calk ficad service if filker oT femporatiee b Aol cassed an oves-
Llemperarare CaeEleion,

OF Wrile prafocl ems Erizable wrile protection by way of e OCE Wrile Prolect swilsh, or
wrn ol softeowre wrte prodectio,

e T — e L -

2.8 ACCEPTANCE TESTING

Do wort selece amy LCP swirches.,

Afler the hardeore diagnoatics huve rum swecesslully, the drive anenaticelly eners an idte-laog
diagnostic tos sequence, This tes| sequetice is indicated by the front panel Test LED ligitting,

Albw the drive g remain spun down ond in idle-doop westing for 5 minies. you do gelact (he Ram
sovitch e this time, the drive will ol respond unlil it ke Snished ing corrent idle-toep rourkns,

It ermor oceuss duritg powsr-op or during idle-foop testing, (he drive attempis 1o display an eeror
code und 2 Fawll light, Refer to Seclion 2.8.1 for possible sohiions.

2,81 Oparator Control Panel Lamp Testing

Next, perform an OCP ke test To perform ao OCF lamp fe9, press the Tert switel aud (hen select
the Faoli swich, Puselect tho Teat switch,
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2.2.2 Dvlve Testing Spun Down

The nexl step in the aceptance test process reguires drive-resident diugnoatics 10 tun with the drive in

the spun-down ghie,

To invele rexidentt disgnostics while the drive is spun down:

1. Seloct the Test switch (Tesi LED lights).
2. Select e Write Profect switch.
*+ The OLF displays [T 08).

3. Selecr (he Wirite Pratect switch again to start testin B

The drive jz pow rumming a sequence of resident dingnostica. A mmmber of dinplays are deen during the
exccutlon of the dingnostics. Refer to Figure 2-13 for np example of u nommal 163 sequence.

DIZPLAY | T a1

DISFLAY = | & B{t ) (START)
DISPLAY = § & a3 | COMPLETE)
DEPLAY = | 5 Tt =

" INDICATES FLASHIMG DHSBLAY

Figure 2-35 QCP Dleplays During Normal Testing

Allews drive diagnostics to run to completion hefare conitioging accepdunce testing, This will take obour

2 minutes and termigle with | T LR

If am eveon vecurs, (he deive displays an ervor code aad a Baylt

soluiivns mod operalor actions,

Brtor eodes nof found in Table 2-1 indicate peohtoms bevond the scope of this manual, Contac

DICGITAL flekt service,

2.8.3 Drive Testing Spun Up
To spin up the difve:

1. Dre-select the Ters switch (From the jrevious procedure). The Test LED mlingulsh.:ﬁ and the unir

sidress is ciaplayed,
2. Sefect twe Bun swilch,

An "R uppears in the OCP Hsplay, and the Run indicator 1

slate aa indlcated by the front panel Ready indicator,
Thuen:
1. Belect the Test switch (Test indicator Lights),

CR O 454

Nghi. Refer to Section 28,1 for possible

ghis. Afow he drive to ¢omme Lo the ready

Q‘ﬂ

it
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2, Reolect the Write Protect switeh,
*  The QCP displays [T G,
X Select fhe While Protect sweitch,

The previous steps invoke 3 sequence of 15 red ldet-dinpmostic tests, The tezts choeck drive functions
in the followinge uncan:

v Processor
= Servo bug
v Posilioner
*  Head sebect

*  PRead/Write circuliry

*  Fault desection cireniry

Alipw the fests to run to compietion (about 4 minwies).
To bald i=sting:

i. Sclect the Poat AR wwitch.

I, Select the Test switch,

The drive exits the test miode and the OCP disploys an "B willy the Ready and Run indicators
illum imsted.

The drive can pow be placed on line assuming no problems have been encountercd,

MOTE

IF ar error occurs, refererce Section 24,1 for possible sphations and operator actions. Ervor codes
Aok found in Tuble 2-1 Indlcete problems beyond the scope of this meausl Contact DIGITAL
field service. Report the displayed error code when requesling service.

2.10 PLACING THE DRIVE OM LINE

The [wllowing proceduss assumes drive sceptunce testing and cabling provedures have been compheted.
I nol. seler o the appropriate scetiong for details. _

2,101 Programming the Drive Unit Address

You sl sct the drive wnil address befove the RAY disk drve com be placed on line, The unit addesss
ean be sel once power has been apphied 1o e drive. The RASD unit address is programmakle from 0
tor 4065

Uze the following procedure 10 fet the drive unil wddress. Figure 2--16 13 o flowchari of this procedore,
L. Select the Test switeh, Test LED lights and a unil address is displayed.
2, Sedect ihe Port A swiich For the ones postiion, Position rero (thex) Binks,

Select ihe Port B wwitch, - Position zero increntents one through alne [or every time Poit B s
selected,

Select the Port A switch for the rens poshiion. Povition oge blinks,

Selevt the Ponl B switch, Posilion e increments one lwiugh nine for every tine Pors B iz
wolecied,

f. Sclect the For A switch o the hundreds position. Pagition (wo blinks,
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7. Select the Port B swiich, Fosition two incremeniz one theoush nine for every tme Port B iz
selevted.

€. Srlect the Pori A switch for (he thonsunds position, Position thres blinky,

9. Select the Port B switch, Fosition thres incramisnts one trrough four for every time Posi I s
soleoid,

10 Bodeck the Test rwitch 1 exit.

Al this point, the OCE prompls weE to ensute thel Fou wanf te chunge the unit address. The following
messagen are sttolled through the OCP display:

CHO UNT # [eN=] (Cbange unit tumober fleMN=] )

= 1F you elect aot to change the unit address, select the Test switch a secomd fime, The diivs eetumg
{0 unrmal mode,

*  H you elect do chunga the unil address:
1. TFopgha the Port B swinch,
2. Resuile: [l=¥=| iz tow dizplayed,

-

3. Select fhe Test switch. The old unit address is oversritten with the pew wddregs and digplayed
in the OHCP, and the deve selums to noemal maole.

s
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INGREMENT
HUMBERS 4-8
| BY SELECTING
| PORT B
 BwITCH

BELECT
PORT &
aWITCH

GISFLAY = 1 0 n

niu}
L

MGAEMENT
MIRSEERS &-8
3% SELECTIKA
PofT B
SWITEH

¥
SELECT
PORT A
SWITCH

CERPLAY ~ | O [ o 4

1]

IRCAHEMENT
HUMBZRAE -4
BY BELECTING
FOAT B
BWITCH

¥

SELECT
TREY
WO

" INDICATRE FLASHING READGYT

Figure 2-16 Unlt Address Seiection Frowchart

NOTE

Tie unit address i3 written to EEYROM und is not last if the drive loses power,

DIEPLAY =

LIS PLAY =

RIEFLAY =

DEFLAY =

FISFLAY -

¥

THE FDOLLOWHM e
12 A STRPLLING
THEFLAY, TG
STOP Di3PLAY,
SELECT AUM
SWITCH

L M|T 7

Y

SELEGT FiXAT
B SWITCH

TO TOEGLE
(Y} OH (N)

f

YO BAVE QLD
ADDFESS, SELECT
[H] AND EXIT BY
SELECTING TEAT

SWITCH
i

TZ RAVE NEW
ADDRESS,
SELEUT [v¥]
ARND EXIT BY
£Y SELECTING
TEET EWIVEH

OHO- 21304
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OPERATING INSTRUCTIONS

3.1 INTRODUCTION

Functicms and wses of the opemior control panel {OCF) are covered in tis chaprer. Also incloded are
funetional Aowcharts intended 6o 2id the user when operaliog the RAM) disk drive,

3.2 FUNCTIONS OF THE QCP

The operater ¢ontrol panel s the interface o the RASD disk drive. Fipure 3—1 shows the RAYE OCF,
The OCF perfosms the following functions:

- Selects and deaplaya the unit address mumber.

+  Selects Rum, Write Protect, Fort A, and Pom B,
+  Displaye faults and arror codes.

«  Jelecis lesty in the fext mode.

«  Controls the micvocode updale process,

»  Communicates with the RASD master processorn

NOTE
The microcode updale process is a servive funcion and is aot covered in this manyal,

The listed [wielions sre cxeouted by using the following [eatures on the QP Reder 1o Fige 3-1,
*  Six input swilches {Run, Faokt, Write Prodect, Port A, Port B, and Test)

*  Seven LER indicators (Ready, Bun, Feult, Write Protect, Port A, Porl B, and Tead)

+ A four-chataeler alphanwmeric displayr

v A micoocode update pon

There are no physical infowt sintes of the OCF switcher, Irstesd, the Ingical state of the swiich i
changed ¢ach ok o switch iy sebected. zimilar b the way a cabeilalor works.
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FOUR-CHARASTRRA
ALPHAMLIMERN
DISPLEY

UHIT MUMBER

r'r,..-".
[+
TEST
SWITOH
PORT B
BVWATEH
FORT A
EWITGH
WRITE PROTECT
EWITCH
RUN
BWITCH
EYATE LED
INDISATORS
CXo-3{azh

Flgure 3-1 RASG OCP

3.3 OPERATING MODES

The RAN operates in thuce set-up modes: normsl, faull dispiay, and tesi. The following sectis
describe the fonclious of cech of these modos. R | " w

b i e el ol e

L

Ll P R T T

B



iy

f%@

S e A e T e Yy

CPERATRG HETRUCTIONS 33

3.3.1 Normai Mode Satup

The noctoad mode zetup Is the wsual operating mode of the FASD, Mo Fuult or Test LEDs are Ui, The
dwiiciy states orc shown in the OCF dispiay. sod the LED indicotors show the state of the drive relnlive
10 the conmolier,

Switch selection duwing normal operation usnally consists of the Eua swilch, the Write Protect awlich
(for normal write prdecting), and the Port A or B switch.

Duirirg honmel operations:

+  Selectig the Run switch causes an "R" 1o appear in the OCP display and (ke drive 1o gpin wp.
Adiditionatly, the Run indieator lights. The Ready indicalor lighis ence the drive is up 1o spesd,

+ Selecting the Port A switch or the Port B swiich displaye an "A” or "B" ie the OCP display and
wgicnlly maken the drive avaifabls w tie conpmiler,

= Selevling the Write Protect swilch logicolly write protects the dtive nod Lighin the Write Protect
ilicumr. ..

*  Selecting the Fapkt switch {withuut a fault indicalion) cautes s 2-secand DCP lamg fest,

* Sedecting the Fault switch (with a favle indication) displays an error code. See Section 3.3.2.

= Selecting tbe Foult swikch 3 secomd time (with a faulr indication) clears the fauvir,

»  Seleciing the Test switch (with Port A or B selecied) consea & 2-second digplay of the unit ackdress.
r Scleciing the Test swilch (without Port A or B selecied) conses the drive 10 enter the lesr mode,

4.3.2 Fauli DIsplay Mode Setup

The factt mode cen only be entered if the Fault indicator is L Otherwise, selecting the Fanll switch
cavses B 2-nerond QCP lang 25,

v enter fhe faull display node, select the Fault switch. An error code iz displayed in the ficmal shawn
in Figure 3-2.

DISPFLAY = | £ o F

CRO-Z190A
Figure 32 Fauit Dispiay Exemple
Tar exit the fault display mode and cleur the fault, select he Fault switch & second time,

HOYE
Hard favlis will aot clear.

Flgure 3- 3 s = fuull display mode Aowchart.
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DHEFLAY-

‘THERLAY =

"HOTE: ANY COMBINATIGH OF LEGAL ALFHANUMERIC ERAOR CODES (HEXS

NORMAL MODE

AW |A|®E

EAAT
PHEICAT Hab
oM DRYE
7

SELECT

FALLT
SWITCGH

SELEGT

2 SEC
PALLT ki

SWITCH

{

E d 3

SELECT
FALET
FWITCH

'

FaALLT
TLEARE
DRIVE
AETURANS T

NOAMAL MODE e ——

Figure 33 Fault Mode Flowohart
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3.3.3 Test Mode Setup

You nurt enter the test mode 1o set the RASD unit addrear or fo nm resident dmpmontio fests. In thin
mode, Pord A gngd B switches have the fumction of selecting both the unit addross numbers and test
nugibers, Tn additton, the porl swilches are used (o abor running diagnogtics. The Wrilc Prodect swritch
slasls the tesls and the Port A or B switches siop the gelocted testp,

The: 1681 mode 15 characterized by (ree displays. Figuwe 3—4 shows an OCF afler test selection is
mede. Figure 35 showd a display while che (251 I moandng.

In addition, two Aovwehans have been ingluded as eids io setting the wmit addeess (Figore 36 and
geleciing and munning fegls (Figure 3717,

CHEPLAY = T n '

* INDICATEE FLASHING DISPLAY

-2 B2A
Flgure 3-4 RASD Tesi Display
DISPLAY = | T a1
PHESPLAY o sh ¢ )1 ] (BTAET
DISPLAY « | © o |1 | cOMPLETE)
DISPLAY = | T g1

*INDIGATES FLASHING DISPLAY
CXO-213Th

Figure 35 Running Teai OCP Diaplay

3.3.4 Programming the Drive Unit Address

The unit address can be rel for the RAS) ohce power Ris been applied do the drive. The udit address
iz programmahie from ) o 4084,

Use the Tellowlng proceduce (o set te drive unic address, Figure 3-6 is o flowchant of this peocediuce,
1. Select the Test switch, "Test LED is It and a unit dddress is displayed,
2. Sclect the Port A switch for the ones position. Position zeve (hex} Hinks.

3. Select the Port B swhch., Position zero increments one through nipe for every time Port B s
selecied.

4 Sebect the Port A switch for the tetr position.  FPosition one blinks.
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5. Select Pont B swileh, Posilion one ictenenls one through nine for overy time Port B is selecied.
Select the Porl A swiich for the omdreds position.  Posifion twa hlingks,

Select the Port B switch. Position twa Increments ons twough pine for every time Port B is
sclecied.

#. Select the Port A switch for the thowswsds position. Position theee blinks,

9, Sclect the Port B switch, Position three increments aric through fomr for every time Pon B is
selecied.

10, Sedoct dee Toet gwltch to exit,

The OCT prompie you 10 ensure thal you wanl the unit address changed. ‘The following messages ate
acrited through the CECF displin:

CHG UNT # [7<N>] (change enit number [1<N>] §

* I you do not want t0 change the wil address, seleci the Test swilch & second fime. The drive
relums W Aormal mode.

« IF you want to change the unit address:
1. Toggke Port B.
2. Resolt: {1eY>} iz now displayed,

3. Select the Ter swich. Tiwe obd unil eddress iy overwritten wirh the new address and dlzplayed
in the (3T, and the drive rearng o momos] mode.

HOTE
The unii nddress is wrillen o EEPROM and is oot lost if the drive koses power.

3115 Tast Selaction from the OCP

Select and runt repident disgnostics from the OCF to complele acceplonee teating. Use the following
procedure o select and ran diagnostics frowm the OCT. Reder w0 Flgue 3-7 while perfarming ihis
procedurg.

1. Power up ibe dave (il not done previous!y),
Seloct the Test switkch, (Test defaulis 1o zery; o othet ppermbtor sction is reguired. )
Febect the Write Protect switch.

Select the diagnostic to run by using Pont A aod B gwitches, See the test mode Rowchen
{Figure 3-7)

3. Starl the fe80 by selecting the Wrlc Prolect swiltch,

6. Jwp the test by selecting either the Ponl A or Port B swich

7. Salect the Tesl switch fo exit the test mode.
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OISPFLAY =

¥

DESELECT
POAT A& AMNT

B TO SET LIMIT
ADDRESS

MEFLAY «

Y

SELECT TEST
BWIFCH (TEST
LED LIGHT&)

1]

BELEGT
PORT &
SWITCH

|

DYEPLAY =

Y

INCAEMENT
MHUIMBERS 0.9
BY SELECTING
FORT B
EWITCH

'

BELECT
PORT &
BWITCH

DNEPLAY a

DFEPLAY =

‘

EWCAEMENT
MNIMBERS -3
BY SELEGTIMG
FOHRT B
SWITCH

INC AEMENT
MUMBERS 0-8
BY SELECTING
PORT B
SWITCH

!

SELECT
POAT A
SWITSH

DIEPLAY =

" INDNATES ELASHING READOUT

Fligure 3-6 Unit Address Seleclion Flowehart

NG REMENT
NUMBERE -4
BY SELECTING
FORT B

EWITCH

X

BELECY
TEST
EWITCM

QOPERATING INSTRLICTIONS 2.7

DEFPLAY o

DISPLAY -

DiSPLAY -

LISPLAY =

DISPLAY =

!

THE FOALLO|BHA
8 A& QCROLLING
DESPLAY., T
ATOF DIBFLAY,
SELECT RN
BWITCH

¥

SELECT FOAT
B ByWITCH

T TQGELE
() OF (W

t

TO S8 LD

ADDRESS, SELECT

EN) AND £31T BY
SELEATING TEBT
BWITCH

4

T [ L]

TS BAVE HEW
ADOAESS,
BELECT [v]
AND EXIT BY
BY SELECTIMG
TEST 8YWITOH

CAC-21384
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DEPLAY «

GrapLAY «

DISPLAY =

DISFLAY =

HCREMAL MODE

¥

SELECT PORT
SWITCHES TD
DEGELECT
FORTS(S}

1

L

SELECT TEST
EWITCH {TEST
LETr LESHT 5}

Y

SELECT WAHITE

PHROTELT SWWITCH

1

A EWITGH
ILEG BEGIME
FLASHINE]}

SELECT PORT

!

[

IHMCAEMENT
WHBMBERS &0
BY SELECTIMG
FORT B
EWITCH

Flgure 3-7 Tost Selec] Floweharl
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EWITCH (MEEB
HEGIMT FLASHING)
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Y
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DIAGNOSTICS AND UTILITIES

4.1 GENERAL INFOAMATION

Ueneral information concernding, drive-resident dingrostics and scoepance testing procedires are
coverad in this chapder,

4.2 DRIVE-RESIDENT DIAGNOSTICS

Thres hardware areas are covered during degve-resident dingnostic testing. They are:
*  Hardeore (CPU, ROM, RAM, 5CI. and TIMER)

«  Lagic (processor boord, servo board, angd PCM board)

+  Funetbonel {guardband detect, seekfiinting, and tepdfwrile)

Dirive-resident diagnoatics are invoked wnder four comlitons:

*  Power-up or master processor rasel

«  Bxtermal loil (31 cotimiandy

*  Opemior condrel paned (OCF) test imode selaction

»  Functional finmware sequences {1dke loop)

4.3 POWER-UP RESIDENT DIAGNOSTICS

AR power-up ar fesce of the master processor, drivesresident disgnustics men. UIpan suecessfnl
complelion of (he tests, the drive disploys:

v BLANK {1 second).

r [WAIT] (16 sccomre).

» [O0WHY (The drive unit address, iF sed, is displayed. Otberwise, zetos are displayed.)
These tesie run withoud smowel interventon in the following ordee:

*  Magter CFL el

+  Master ROM test

*  Master RAM rest
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L

Maseer timer kst
Servo dada bus loopback iest
Head select 1est

Thiz requence iz 3 power-np funciion and tesls the basic processor functions. B a problem ocours
during power-nf, the drve altempis 10 dispioy an ernor code.

However, should any of the bagic processor fonctions fml wiifoul an error code h-emg digplayead,
perfura the Iollowing steps:

Enanre the OCF ie seated properly.

Check ae powes al 1he coilen

heck to ensure the green LED ot the rear of dhe power supply 15 1l (Figure 4T},
Bosute ihe power supply is properTy seated,

Civeck the civcail breaker (CB1} on (he back of the power supply.

Enpure that drive FEUs are seated properly.

Il the previous actions do not sptve the probiem, contuct DICTTAE feld service,
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CIRGLAT
BAEAKER

CARIVE
AEAR /

~ ~\ AT

GREEH
LER
{ROWER 0K}

GRD-21 3dA

Figure 4-1 Power Supply Imdlestor

4.4 TEST SELECTION FROM THE OCP

Thiz zectlon documents diive cotfldemce iesting.

Runt the foffowing resident disgnostics from the OCF in the following order:
1. Test T O0: Dhrive apun dpwn,

2, Tert T O Dirive spun up.
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To run rezldent disgrostics From (he OCP, use the following procedure. {Sec Figure 4-2.)
Fower up the drive,

Select the Test gwitch.

Selecl the Write Protact switch to initiale disgnodtic mode.

Selecl the diagnoetic o run by using Port A and B swilches (Figure 4-2).

Biart the st by seleciing the Wrile Protect switch,

Stop the et by selecdng the Port A swiwh,

Reinitialc ibe tests by seleciing the Write Protect swich again. Select the Test swilch to cxit the
{esl mode.
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i
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SWITOH

Figure 42 Test Selection Flowchan
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