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PREFACE

This guide is far the cwner and operator of the RGZE Disk Drive. Its chaptars
arg dividad into threse catagariss.

a Product imtradustion
= Croaratian
a Support

Tha chaptars are arangsd by lunction 50 you can relarancs g spacilic chapter
pecording to the function you plan ta perlorm.,

Chaptar 1, “Introductsn o thae RCEE, tells you about the prodoct and s
featura:. |t also lists the prodoct's spacilications.

Chapter 2, "Site Praparation,” describes nose to plan for instaling the BO25 1o
tha first time or maoving It 1o another Iocatlon,

Chapter 3, "Operates Informatlon,'’ shows the cparatar contrals and indleators
e the RS2SR It alzo provides procedures for loading and unloading the disk,
Datailed operating Infermation depends on the computar systemfsoftwane
anvironimeant,

Chapler 4, "Customer Care,” identifies the tasks and responsibilities of the
cperator o maintain the RG2S and cartridges.

Chapter 5, “Solving Problems,” provides procedures for checking and identify-
ing fallures in the AC23. You may be able to sowe soma profblams before
calling for service, This chapter alsg provides a seres of chacks to ansure that
vour disk is functioning correctly,

Wi
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Chapbar 6, “Accessonias, Suppliss, and Services, ' describes acditional prod-
ucts tar the RGES. 1 includas a shart dascripton of sach produst, gart nom-
barg, and ordaring inlormation. Alse included s a summary af the many sup-
porting services avallablas rom Digital Eguipmeant Corporation.

Spgandid A, 'Progranmmar nformation,” lists resceurcs matsnal avai'ehla for
customers whd want 10 woita an O driver for the REE2S,

Appendix B, UHoww b Modily the Unit Select Mumber Plug,”” szalains what o
da il you want 1o uge a unit hombar of B/ ar higher for the RC25.

Tha glossary isls and dascribes some of he schnical werds and concepts
introcucad in this Juida, alicized wards in the chapters are in the glossany.

For intormation on ko 1o install the RG25. rafar 1o the FCES Sigve Disk Drve
Customer fnstalation Guida (EK-AC2ES-IN) or tha FC25 Disk Subsysiam
Insfatation Guida (EK-0RC25-IM) for Digital Field Service.



INTRODUCTION TO THE RC25

This cnaptar inreduces yvou b the KG25 with an overview of what it iz and
what it does. This chapter alsa includes 3 list of availafle corfigurations, a list
and description of tha Tarnily <0 documents thal support tha RG2S and a
summary of operating and parlormance specifications.

DESCRIFTION

The AC25 is a low-cost. soll-conlaned mass storage davics that car be Lsed
with & kost camputer in & wida range of applications. It contains B-inch remoy-
able and narmemovabla hard disk media, It hes a data storage capacity ol 32
millian charecters. Tha RG2S Is available in fabletap and rack-mount varsiens.

The aisf drve oontains twa B-inch, double-slided, disk platters. Ona platter is
fixed and one is removable. Tha lisec platter has & capacity of 28 million
characters and cannot ba ramoved by e user. The removable platter, con-
tained in a ceriridoe. has @ capacily of 28 million charactars and can ba
remowed and replaced as negded, Both disk platiers ere mountad on and
driven by the same spurdis.



2 INTRODUJCTION TO THE RGC25

FEATURES
The RGES is a small, low-waight disk drive with the following features.

Perlarmanca
« Low power Ise

a Lo Aoausiical noise

Complete system operation with a singla spindia

+ Owerepped seek operations with a dual disk drive configuration that
lowear subsysien cverhead

Seek optimizaton on each spindla

Indepandant manugal wite prolection lor fixed and rameovable media

Data Integrity
» Protected media (fixed disk saaled in disk drive and cartridge disk soaled
until leaded into the disk driva)

w Foweriul error detecticon and cormction before transmission to the hiost
computer

= Altomatic retry when an airor is encauntarsd

Reliability dvallabity
¢ Delftests allow verificaten of dizk oparafion

Internal faul detection and isolation diagnostcs that lower mean time to
rEpair

& Mo preventive maintenance necessany

Mo adjustments

e Easy access to field replaceable units when maintenance is nacassary



INTAQOUCTION TO THE RC25 3

GONFIGURATIONS AND ODFTIONS

Tha RC29 is available as 8 free-stending takdatop unit or a5 a unit that fits into a
standard 13-inch rack-mounting frama. Figura 1-1 shows tha abietop unll and
Figuie 1-2 shows the rack-mountad onit. With sach typo, the HC23 15 avallable
in tha master and slave configuration. The next section, “Disk Subsystemns,”
gaplaing more about the master'slave relationship.

A FRCHT W

E EACCWIEY

(LN ey )

Figure 1-1 HC25 Tablatop Disk Crive
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INTRODUCTION IO THE RCZS &

Tablg 1-1 lisls the options avallable with the RG2S, Optlons are spocilied
aceording 10 the hAasi spsiem type, the mounting requikements. and the
mastarslave vanallon.

Tabke 1-1

Cplien

ALICES-08

RLHE25-B&

RUG25-Cn

R{E25-4A

AOC25-BA

a2 G-

RG2S 0

MC25-Ef

RL25 ek Drive Optlons

Hoat Syalerm
Bug

UriBLUE

LiMIguUs

LIMIELLIS

LE-11

L5I-11

LER1T

MA

NA

Deacripilon

Single AC25 rmestar taoletop disk driva. 120
Vac powss, UMIBUS intarface [KLESI-LIA),
intarfaca cabla. ona RC2ESK-DC disk cartridgs

Gingle RC25% master rsck-mouni disk drive,
P20 Wac power, UNIBUS interfaca (KLESI-LIAY,
intarface caole, one RCGEEK-DC disk carirdge

Mol RCER masierfsiave rack-mdnint dish
clrive, 120 Wan gower, LIRS inlerlaas

(R LES-LAY, inferlace cahle, o RC25K-D0
disk cariridgas

Single AC25 mestes tablatop disk drive, 120
Mac powesr, LS1-11 bus interfacs (MLES|-CA]L
intarfaca cabla, one RCESK-0C disk cadtridss

Single RC25 mastar rack-mount disk drive,
120 Yac povesr, LEI-11 bus interfeoe (R LS
Cifd, interface cabls, one RC25K-DC disk

cartridgs

DAl REZES masieryslave rack-monnl disk
cirive, 120 Wad peawesr, LEI-11 hus inlsiface
(KLES-04), inferface cable, hawo RC25K-DC
=5k carlridges

Hingle AL25 slave tabistop add-on disk drive,
120 vao powsr, dilve canles, one RCELK-O
disk cartricds

Single RG25 slave rack-mount agd-cn disk
dreva. 120 Wac powar, drive cables, ona
RC25K-DC disk cartridgs
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Take 1=-1 RG2S Disk Drive Oplions [Comth

Hoet Syatam

Cptien Baus Desacriptcn

AC2aK-DC MA RS BE-megatmbe dads carridos

KLESI-LA LRIELS LINIBUIS Lo e endd shonane inhereonses
[LESI) adagrler madule

KLESI-C#, LE-11 bus L& bs (18- 16-, < 22-bit] o LESI adapter
madula

DIzK SUBETSTEMS

The RG2S disk subspstam |5 made of two majar components. The lirst compo-
nert i3 the disk drive itself, which containg the disk platters with supporting
mechanics and glectranics, The zecond component is the adapiar moduwis. Tha
adapter module is an electronic packages that allows a speciils host computar
gyatem 10 commynicate with the disk drive, For example, Digital's UNIBUS
syatems use ong adapter (KLESI-UIA)Y, while the LS1-11 bus systems use anokh-
er (KLESI-CIA),

Figure 1-3 shows a typlcal BC25 disk subsystem. Tho adapler module plugs
into the hast computer system ous, The dizk drive connects to the adaptar via
an imterface cabls,
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Figure 13 RC25 Disk Subsystem Sompoessnls
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Tha RCE5 i3 avallable as a master or a slave (Figure 1-4). The master driva
containg 8 sontroller moduls that connects to the adapter module, The slava
driva does nat contaln a controller module, The slave connects 10 the mastar
via the drive interface cabds sat. The firat drive In a subsystam must bo tha
master. Each magter drlve can contral up to two disk spindlas, which includes
e master spindle and slave spindle.

The master/slave distincton is made when ardering or installing the product. in
narmal operation, the host computer doss not distinguish betwasn master and
Elave because each disk drive has s unique unlt number. Disk cartridges can
ba moved between master and lava as needed,

L ELT NN ey
I sE NRYE
i L IE R 1
IKT=Sk AL ~
SLE CHLIL Y -

NS RN -
DIk JF vz ot

LORE XAT =
i R sy
"".L:-." CEIRTANLLFR S

FEIT
INTERFAL:S
CaplL

Figura 1-1 RC235 Masier and Slave Disk Crivas



RELATED DOCUMEHTATION

INTROOUCTHIM TO THE RE2E

Tablg 1-2 lists documents thet add to the information in this guide.

Table 1-2 RG2S Dish Bubsysier Documantation

Pert Mumbar

ER-ORCEE-LIG

EK-RCEEM-IM

CH-ACESS-1M

EH-ORC25-IM

EK-0RC25-PS

ER-DRC2E-IF

M P-01612-00

A0-LET2A-TH

AA-LESTA-TR

Deacription

RC26 sk Suheysiem Usar Guale — Cavers site
plannlig, operation, £are, ordering acessaorles,
and 1rst-lavel problem disgrcsis.

RCES Maztar Disk Drive Grostormiar slals ihan
Guide — haa procedunss for installing the master
babletop disk drive and rewning inlerface cablaa.

AC2s Slsva sk Dirive Cacsionier Masisieian
G — heE procedures e installing the atava
fabietop disk drive and running interfaca cabées.

FAC25 (ak Subsystam fstaliaion dulide — & e
Fleld Sarvice guids to sie planning, Inatelling the
disk aubayetam [tabktop unil, rack-mount unit,
adaptar modules), and perfoimanca vanfication

FC25 Dk Subsystam Focksl Servics Golds -
has procadures far reubleshaciing and repainng
the AG25 to the fisld replaceabla onit.

Ioztrated Parts Bregkdown — 18 a-detsiled parts
oraakdowwn of the RGZE. IF doss not provicde part
numbers for the prinded siveult module
componanis,

RACES Figid Maimtenanae Prier Sst - 15 an
arrengament af enginesring drewmgs ralating o
tha disk and adapter modulea. [t includses
mechanics, alecironics, and the powsr supply,

MEGE Basic Giskr Funchions Memwel - i far ore-
gremmers-and efines the Oigial standard mass
alorage cormtrol panionol.

Starage Systems UBLS Port Descripiion — s
for prograsmrers and defines tha. Digital standard
LsIBLUS and LS-11 bus port protesc,
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EPECIFICATIONS
The fellowing list names tha primary performance, power, environmeantal, and
physical characloristics of the RC25,

Zlze

Tabletop mocks
Heaight 20,6 cm 10178 in)
Width imaster or slava) 254 cm (10 In}
Depth 2.1 cm [(20-172 In)

Hack-maount mods|

Heighi 26.5 cm [10-172 In}
Width 48.3 em {12 in) contors
Depth 6.2 om {22-1/8 n)
Welght
Tabletop model 22.7 kg (90 10)
Rack-mount model
Single disk 29.5 kg {55 k)
Dual degk Sd.d kg (120 i)
E nvirgnmee
Temparature
Dmperating 107 — 407 G (50° - 1047 F)

ambignt with 3 gradiant o
10" C {13 Fjjhr

Manopersting —A07 - B&” O [—d0™ - 1512 F)
istarage ishipping gmbient with a gradisnt of
207 £ (26 F)/hr

Relative hurmidity
Cherating 10 — 9% with maximum wat
bulb temperature of 207 G
(B2% Fy and 8 minimumm dow
point af 27 G (36° F) with o
condensation

Honoperating % — 38% with nk condensatllon
[sloregefshipping]



Altiude
Ciparating

Monoparating
{storaga s hipping}

Shack

Heat dissipation
Singlo disk drive
Dual dizk drive

Moise leval [single disk)

Electrizal
Waltage/drogquancy (3ingle phase)

Prwver [oparatind)
Single disk
Dol disk

Lima cord langlh
(from Brclasurs)

Pluyy bwpe
120 vac
220 - 240D Vac

INTROOUGTION TO THE RC28 - 11

Saa lavel o 2.4 km (BR00 )

Fanimum operating temperatoras
dacreRss by d factor ol

1.87 CADDD - (1% F1000 ity

for operation above =02 Gwal.

Un to 8.1 km (30000 5] a00wd
saa level lactual or allective
by means of cabin
pressurizaton)

g p=ak et T - 13 ms
cluratian in thres axas
mutuallyy parpendicular
[rrazirnarn)

1000 Btufh

1860 Biuh

BrdB at1m

30 - 128 Wac. 6 &,
47 — 83 He

180 — 255 Vac, 4 4,
47 - 83 Hz

300 WA
G0

275 m (9 1t)

MEM A 5-15F
MEM & B-15F
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Data Capecity (Formatbed)
Singla disk drive

Cual disk drive

Fladia
Firee

Ramovabla

Sask Time
Ayarane ssek
Oria track saak
Maximum smak

Latency

S

Average rotztionsl latency
Maxirmurn rotational latenoy
Avarane aooess

26.0G1524 Mo Tixad disk
25051324 Mb removatla
carridge dizk

22123648 ML dadal
(50,202 1KD blocks)

22123648 ME fixad disk
G2.123648 Mo romovable
rarridoe disks

104. 247206 hAL total
(107,804 1K blocks)

Ona 20 em (7-7/8 in)
double-sided nonremovat:le
disk platter ger crivo

One 20 om {7-78 in)
double-sided disk platter
in saridge per drlve

35 ms maxinuem
10 s on same surlaca
58 me maxinum

2850 rimin L9 rimin

1005 ms

21.0 ms

A5.5 ms (overapped soaks
with double dizk drive
eonfiguration)



Data Ratas
Avarage long trarsfer rate

Splral Read Time
Per track

Par digh

Par drive

start/Stop Time
Start time

Stop tirme

INTRODLUCTION TO THE RCAS

0,57 kb's typical

21 ma vpical
ol s ypical
I mir, 440 5 typical

Gl s dncludes pusge and
gelf-test tme)

all 5

safety precautions are listed with the fallwing agencies.

1L Underwriter Laboratories
CEA Canacian Stancards Association
YOL Yerband Deautscher Flectratechhiker (Ganvan Electricz]

Crgineering Sociary)

ICC Internatienal Electotechnizal Cormmission

13






SITE PREPARATION

This chapter cartaing inlarmallen for oreparing waur compotar silke for tha
RG2S disk subsystarn. Whan first installing the REZS ar wheh moving Lo a
different Incation, vou must conzider the following factors.

Environment = claanliness, temperatura, numidity, acoustics
Power - available vollage and currang
Space — room [0 the disk drive(s)

EHVIRCHNMENT

The RC2E can nparate In 4 computer roam, businass ollice. o light industny
ervironment. Although cleanliness is important in the installaticn of any com-
puter system, it is gven more significant far disk drives. Readfwrite heads fly
pvar the AG25 disk media in ranges of 14 ta 17 millionths of an inch. Therefore,
tha RCZ25 should not be operaied in an unusually contaminated stmosphere,
specifically one with abragive, simarna particlas.

Tha most arwvirenmentally restricting part ol the subsystem is its madia. The
pparating ambient temperature ranga af the disk media 15 107 o 400 C G070
1047 Fhwith a maximum temperature gradiant <f 107 per hour (18 F per haur).
The madia's nonoperating temparaturs rangs (slorage/shipping) incressas to
—d407 tg G6* S { 40° to 1517 F). Howaver, maks sure the media’s tempareturs
stabilizas within the operating temparatura range before use.
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Humldity control is impartant in any computer system bacause static electricity
can cause ermors. The RGZE oparstes efficlently within a reletive humidity
range of 10 to 90 parcant, with 8 maximurn wet bulb lemperatura of 23° C (g2°
Fyand a minirmum dew paint of 27 C (267 F), Water vapor must nat condense on
the disk whether or not it is oparating.

Although the RC25 adds littls ta the noige level of the ovarall computer system.
YO mEy want to provida some acoustic baffiing. I vou uss amy acoustic
materials, make sure they do not produce of hold dust.

Chepter § lists aooessonas for the ROES,

FOWER

Tha RG2S gperates In ohe of wo swilch selectable voltags rangss. The seleg-
tion iz made durng Installatian by setting 8 switch al tha rear of the disk drve.
The law voltege range |5 90 f0 128 Vac single phase, and the high voltage
range is 180 10 256 Vac singls phasa. The power frequaency may be from 47 to
B3 Hz. A single disk, when operating in aither range, usos lese than 300 W,

SPACE
Tha RGES i packaged either as a standalons, tabletop unit or a5 a rack-mount
wnit for installation in & standard Digital cahinet.

The tablatop varsign is 25,6 cm high (10-1/8 in), 25.4 om wide {18 im), and 52.1
o deep (20-1/2 in] (Figure 2-1). Allow clesarance at the front of the driva for
ingarting and removing the disk carridage es well as coolling air inlets and
outlats. Provide encugh clearanca at the rear of the drive for cable entry ang
axit, air axhaust, end access 1o the ON/OFF circuit breaker,
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The rack-mountsd version has slides that mount on standard 48.39 cm (19 In)
centers. It needs 26.5 om [10-1/2 Inp of vartical rack space and is 58.2 om [22-
1/&in} deep [Flgura 2-2}. These dimenslons are for the single and the dual drive
configurations. You should provide space fer sarviging, Leave approximately
91.4 cm (36n) at tha front and rear of the cabinet sa the RC25 can be extanded
or the cabinet doar apened (Figure 2-3).
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Fiqure: 2-2  Hpuce Planning for the Rack-Mount Unit
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MOVIHG
When mawving the RCES from one location to another, even if It 15 only across
tha raam, takea the following precautionary steps.

Remove tha date cartridge and insort the protactive, yellow shipping cartridoe.
The shipping cartridge was removad whan the disk drive was Installad.
protects the readfwrite heads and lxed disk platter from damage In case of
bumps or excassive g forces,

MOTE:  Just inser the shipping carfridges rilo the sartnidge recalver and closs
tia door. e mat fy fa load the heads by prassing Run.

After the move is complete, remove the shipping cartridge by pressing Eject
[with powsar an} and store it for future use.



OPERATOR INFORMATION

The RC25 is easy to use and oparate. This chapter introduces you to the
operator contrels and status indicalors,

The chapter is argenizad in tea parts. One part shows you the contrals and
indizatars and tells thair function. The othar part shows how o insart and
remove tha disk cartridge. | also pravidas g complets procadurs lor [oad-
ingfrunning ancd stapping/unloading tha disk drivea,

QFERATOR CONTROLS AND INDICATORS
The aperator cantrels and indicators ara at the Tront anc rear ol the tablstop
modal and at the front only af the rack-rmourtad modal.
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Yohage Zelecdon
The volage selector switch (Figure 3-1) adapts the RCG25 10 the availabla ac
input volage range. The RC23 can operate from either 120 or 230 1o 240 Vac.

CAUTICHN:  Faifura 1o sar the voltage selactar svatch to 230 Vac when uaing 2
180 to 258 Vag power sourge damages the dizk drive gleciranics.

Ta cherge the valtage setting, insert the tip of a ball-point pen or similar stylus
in the slot and slide the switch up or down, Never use a lead pencil because the
conductive graphite can get inta the swach and cauvse & failure. Move the
gwritch up if tha AC25 is to be used in g 120 Y gircui, and dowr for 3 220 to 2440
W circuit.

Turming Power On and O

After getting the voltage selector switch and plugging the powar cord into the
approprigte 1200230 Vac power source [usually done durling installaticn), you
miust turn an ihe RG2S, A cincuit breaker at the rear of the tabletop unit (FrRure
&-17 tums the power on and off, Push the circult veaker handle up o turm tha
power an gnd down o tum the power off, The clrcult breaker must B2 in the on
positicn before the RC25 can operate,

The same gircwit breaker controls power 1o the rack-mounted unlt, However, in
this configuration, the circuit breaker must remain in the on position, Fower o
tha rack-mountad unit ig controlled by the computer system's master ONFOFF
or 10 switch.

Tha circuit braaker canirols the application of primary power to clrculiry and
the farn in the disk drive. It dogs not cause the spindie modor to spin the disk
platters. The operstar panel controls on the fromt of the RC25 perform that
funchicn.
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Cperator Panal

An operator panal, locatad et tha front lower-right cornar of the RC25, containe
all of the controls and visual indicetors used during routine operation (Figure 3-
£} The panal has five small pushbutton switches with indicetars inside and a
Unit Select number plug (Figure 3-3). The following paragrephs describe the
function of each control and indicator.

Miggellanecus Indleators
Twi gddifienal visual Indicatars that show the status of the AC2S are behing
the front bezel,

Coniroller Fail Indicator = The red Condroller Fall Indlcator is visible through
tha ventilation louvers In the uppsr-right corner of tha RC25 (Figura 3-2), In
narmal pperation Controller Fail fiashas on briefly when power is apgglied to the
disk drive. If Contreller Fall stays on whan powesr |3 applisd or glows during
aperatian, a hardware fallure axists in the disk subsystem.

NOTE:  This Ingicalor I8 0N Master drivas onfl, It iz ot on slava drivas,

Pawer QK Indigator - The grean Power OK indicator 1 visible through the
vantiletian louvers in the lowear-rght corner af the RG2S, In narmal operation
Fowsar OK lights and remalns It whan powar is applied Lo tha disk drive, If
Power DK gose off, either a hardwara failure is in the drive elactronics, or the
at pawer to he dive was lost or i cut of tolarance,
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Run {Green)

Run Button - The atternete action Run button conrols the disk spin-ug and
spin-down sequence. Whan you push In Run, it latches, the cartridge receivar
dooy locks, and the disk pletters spin up to operating speed, When you prass
Aun again, It unlatchas and tha disk platters spin down. The cartridge receiver
door stays closed and lacked until you press Ejeci.

The saffware operating system that controls disk drive operation can Spin the
digk pdatters down even though the Run button is pushad in. To overrids the
operating =system, Nist ralease and then push in Aum affer the spin-down
command iz issuad.

Bun Indicetor - In normal oparating mode the Run indicatar shows the stata of
the disk platters, When the disk platters are at rest, Bon iz off and the Ejsut
indicator is on. YWhen the disk platters are elthar sginning up or down, Aun
flashes on and off slowly (once per secondy, When Run is on continuously, the
disk platters are at operating spesd, the read/write heads are loaded, and the
driva is rasdy to operala.

If the disk drive detects a catastrophic hardware stror, the Fault indicatos
light=. When you press the Faul button, the Run Indicator may or may not lash
rapidly [10 timas & second) dapending on the fault code. Reler to the deserp-
tion of tha Fault buttonfindicator and Chepter 5 for more information ghout
faults ared fault codes.
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Wrile Frotect [Yellow)

Wrhe Protect Buttons — In normal operation the alternate aclicn Writs Probact
buttons either prevent or allow writing on the dizsk platters, When a Write
Pratect butteon is pushed In and latched, the corresponding disk slater is
protected and writing is not allowed, When the button s released and
untatched, writing i3 allowed. The Wrle Protect Remowe butlon on tha laft
affects the remcvable cartridge disk platter, The Wrike Pratect Flued bution on
the right affects the fixed disk platter,

The Write Pratect butions also determing which special te3t is to be executed
N mairtenance mode. Chapter S and the AC25 service documentation describa
mare aboul maintenange made.

Write Frotect Indicatora - In nomal operating mode, the Write Proteet indlca-
tors showr the stata of the Wribke Protect buttons. When a Write Frotect indica-
tor is lit, the corespanding disk platter cannob be written on.

MOTE: Tha oparahing sysiem runaing /in tha Aosl compuder can also werila
protact & disk plattar, withoo! regarding the buiton seffings, and fight the
comasnonding indicator,

If the diek drive detects 8 setastrophic hardeare error, the Fault indicator
lightz. When you press the Faull button. ane ar both of the Write Protect
indizators may ar may naf flash rapidly (10 timas g second) depending on the
fault code. Refer 1a the dascription of Faulk button)indicator and Chapter S for
maore information sbout faults 2nd feRult codas.
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Eject (Areen)

Eject Button — The momentary action Eject buttan opens the cartridge receiver
door 50 you can remowa or insart & cartridge disk. When you press Eject. the
door unlocks and tha disk cartridygs ajects.

Eject Indicater - The Ejact indicater shows the stete of the receiver door lock,
When Eject i= on, the door is unlockad and the Eject button can he pressed to
Insert or remove a disk cartricga. Whaen Ejectis off, the door is iocked and the
disk platiers are elther 2pun up to aperating spead or in transitian.

If the disk dnve detects a catastrophic hardware arror, the Fauli indicator
lights. When you press the Fawlt button, the Eject indicator may or may not
flash on and off rapidly (10 Umes a =acond) depending on the fault code. Refer
to the description of the Fauwlt butondfindicator and Chaptar & for marg
infomation,
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Figura 3-3  Cperatcr Faael 10eA0)
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Fault {Red)

Feuli Indieator — Whan lit continuously, the Faglt indicator shows that the
AC35 has detected a hardware eror, which you may or may not B2 able o
correct. Tha RCZE displays a fault cnda by flashing twa or mare of the group ol
five Fault, Run, Write Pretecd, and Eject indicatars on snd aff rapidly, Wheon
Fauhlt lights, refer to Chaptar 5. which axplains faults and fault codes,

Fault Bubton = The momantary action Feult button serves three purposcs
depanding an hiow you use it

When resssd brigfly in mesponse o the Fawll indicator, the Faylt button
prasants a [aul cods. This code is in all five of the aperator panel indicators,
bl oF mora o which flash on and off rapidly. By pressing Fault briefly again,
e AC2S tries to racover from the cordition that cavsad the fauk.

¥ehen pressed cantinuously for 10 or mora sacands, Fault removes the RG2E
from narmal oparating mods and places i in ane aof fvo maintenance oSl
modas. Tha stats of tha two Write Prodect buttons detarmines the mode, In
rmairtanancs mods, tha Faolt indicator flashes slowly and tha disk doss non
racaghize Sommands rem tha iost computar systam [axoept initialize). Inthis
mode, all commands are issued through the oparater pane’ by the person
|J-EIHI'_“-FI'|‘3|H-Q the mantenanca orocedura,

MOTE:  The RCE5 can boe pleced in maintanance mode only when it is off-ing
io Hhe oSt campliar, the aish Baffars arg spus ug, ard the Fault indicalor is
off,

Chapler 5 explaing moro about the wse of the Faull button and fault codes,
Complele procedures for wsing the Faul butten ara in tha RC25 tachnicsl and
sarvicing documentation.
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Indicator Funclion Surnmany
Tabla 3-1 shows a summary of indicator functions.

Tabls 3-1

off

slam
flzs"

2

Indicator Stalea and Thelr WMaaning

Writs Protect

Remove Frooed

T
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cif

arf

aff
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SO
flash™

= Al Mash s ser secand.

Ejeet
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PAzaning
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Tz Sarkeichipe = sogienr dear
i% unlnckaed,

The digs glallers a0
apinning ailher up o thieen

The arijve & ready 1o soce)
aommane.

Lhe removable gk carbidos
15 wiile enagiel.

Ihe rernowahbile disk saide
iz I ihe read-nly slale.
WG 1s pravent e,

Ine twed disk plallsr is
wille anabilac.

The fizes disk plallar i i
The ~ead-coly shabs Wirilirg
R ST s

Ihe disk has delpclad @
lallurs, Prezs Fault Briclly
and refer o he Lol cides;
In UI’IE[I Bl 3 IS Aelerimine
whal weanl wicns.

Im= dnwe I= 0 mEiniensnge
rmode - and & funning a lesk,
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Unit Select Number

The host compiuter systam (or computer network) locatas 2 pariphieral devica
vig a4 Wnit Select number. The ACES zan haws any number gaic Irem 007 o
252233 1t has a pair of numbers bacause both cisk platters have a unigues
number, The removehble disk platter slways has an gear nomber and the lisad
disk platter always has an odd numbsr. Tha Unil Seksct numbor is chogan
during instzllation, but may ba changad any fime tharaatlor

The Bnit Select number s determined by a factory wired plug. This plug can be
remaved and replaced (o change the number. Howewsr, tha RCZE cannat
function without a plug in place. Tha rasult is a faol indication. Two disk drivas
with the same Dnit Select numbar alsc causa a fault.

“hange the Unit Select number plug by grasping the plug hancle (Figure 34}
and puiling it straight out of the oparator pancl inslall the new number plug by
pushing it straight into the ampty, recessed socket, When installing the naw
plug, he sure ta hold it so te aumbers are nght side . Do nat try o force &n
poside down glug into the sockat. This mistake creates g false number and
destrays tha alactironis componants nside the speratar panel.

f

e 52F 31

Figuie -4 Changing e Unit Salect Mombss Plug
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Digital provides Unit Selegt number plugs for the [ollawing drive
canfigurations.

Wumber RG2S

01 Firat master driva
273 First slave dhiva

445 Second masier drive
8T Gecond slave drive

It you want to use A number greatar than 7, refer o Appandix B for plug
madificatlon instructians.

Remember, whanavar you changs the Unit Selecl numbar, yau must also
change the host computer’'s operating system sa the system recoqnizes he
drive,

LOADING, UNLOADING, AND OPERATIHG PROCEDURES
This section tells you how 1o insart and remove the disk carridge, It alse
provides the procedures for operating the RC3S,

Cerridge Loading

The RC23 |s designed ta make corract loading easy, To load the cartridge disk,
hold it label (writing) side up with the tapersd and toward you. The opposite
end hag & small ap doar through which the readfwrite heads srtsr. This end
enters the carlnidge racarvar first (Figura 3-5).

If the cartridge recelver door is not open, press the Eject button. The door
opans and swings down. Slide the cartrldge straight in with & flirm push undil it
bocks into place, Glose the recaiver door fimmly by swinging It back up end
latching it into place.

Cartridge Uinloading

Unloading the cartridge i as simple a2 loading. With the spindle stopped and
the recaiver door unlccked (Efect indicator on), prass the Ejegt button. The
daor unlacks and the cartridge disk ejects, Once the door is QpEn, Grasp the
cartridga and pull It straight cut of the receiver,

NOTE: Hesp e carinidge receiver door closed wian not in usa i pravant
iMospheric contamingnis from antaring the adlsk anciosura
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R LT

Figure 3-3  Insarting tha iz Sarindge
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Dizk Gperating Procaduras
The proceduras in this saction ans for starting Bnd stopplhg the RG2S,

Starling Pracedure

Operator Action Digk Crrive Responss

Mowe: Initial state of disk drive:
Run button is releasod (outh.
Fun indicator is off.
Eject indicator |z on.

Gpindleis stopped.

Frass Eject, Cariridge recelver door opens and
disk cariridge partlally cjects.

Reload cartidge ar Hane.
repdace with pew cartridge.

Zhose cartridge Mone.

recejver daar.

Set Write Probect Corrssponding Wrike Protect
buttans. indisator lights ar goes off,
FPress Buon in Racaivar door locks.

T lock it in. Ejact indicatar goss aff,

Run indicator flashes siowly.
Disk patbars spin up.
Hun indicator lights continuously,

Disk is ready for oparation,

MOTE: A disk cariridipe must be insisied (o spin L and operate the disk
driva. The fkad disk does nof spin-ug sod iR withowt a removable cer-
fndge i place. Tha spin-up cyole lskes approximalely 1 minute, it
involves soinning the disk platters Up fo operaling Spoed. cleaning the
el dir Spste, loading e read/writa haads, and performing the saif-
Iag],



slopping Procedura
Opersior Actlon

Mona.

Prass Rum in
to releasa it

Pross Eject.

Remove disk cartridgs.

Close receiver door,

OFCRATR INFCRMATION

Disk Drive Reoponge
Initial stata af disk drive!

Bun button 1= pressed im,
Disk platters are spinning,
Run indicatar is an.

EjuiH indicator iz off.

Hun indicator flashas slowdy,
Disk plattars slow dowen.

When disk platters stop spinning:

Run indicator goes aff.
Elect indicator lkahts.
RBecelver door unlacks.

Recelver door apans and disk
cartrdge partially ajacts,

CAUTION: Do aop iy Io apen the recsivar door whisil fhe Eject indicator
fights g tha Eject Doiton (5 prassed, Yoo can darace da disk dave ang

LErIIgE.






CUSTOMER CARE

This chaptar axpining your responsitilitiss far maintaining the RC25. 1t falls you
the do's and dan'ts of caring for your disk drive and media.

RESPONSIBILITIES

As the wser of the RG2S, itis your rogpansibility to make sure i1 is lacated and
operated in an araa that i3 free from excassive dust and dirt, The axtemal
surfaces of the drive should be kept cloan. Alsa, it is your respongibility ta
make sure tha disk cerridges are handled and stared correctly 1o pravant
Errors or data |nss.

CARE OF THE DISK DRIVE

The only moving parts of the RC2S are internal and nasd no praventive mainta-
mence by you, [ts extarnal surfaces can be cleanad when necessary with a
nonabrasive sponge dampaned with scap and waler or any mild datergenl. Da
not use cleansrs with solvents. Nevar clesn or dusl while the drive is runmirg.
Always keep the front docr of the drive closed to prevont atmaspheric dust and
dirt from entering.

Tha RC25 packaging s not weatherproof, there are many literad apenings In
the enclosurs. Liquids can be pullsd in the opening by aceident due to forced
air airculation. Such an incident disturbs the electronic operation of the drive
and jeopardizes the integrity of data on the disk platters. For this reason, do
nat put drinks on top of the anciosure or use excessive walar to clasn the
surfaca.

kasp the ventilation slots in tha front panel and the air gzhaust inthe rear clear,
Blocking these slots by puttng an abject directly In front of the drive or covar-
ing the drive during operaticn can causs overbeating. Even worss, a read,wiita
head ta disk crash can result. A crash dastroys the disk cartidae and repders
the drive inoperable,
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CARE OF THE DISK MEDIA

To prevent srrors when recording or reading, ressanakly care snouls ne taken
when handiing the media. Tha folluwing recommendations Qrevant unnecas-
gary loss of data ar interruptians ol system peration.

Handling Practices and Precautions

e Allow the temperstere of the disk cartridge b sladilize with the room
temparature before using it 11 cartridges are exposed o tamparaluare
extrames, of if the tamperature differentizl betwoen Carridgs and drive
excepds 6% C (117 F), a 2-hour stabilization pericd (2 recassary.

+ Plaze gummed labsls only In the molded recess at the top of he dizk
cartridaeg. Labels placed cn any other part of the cartridge may nol remiain
attachad and catastrophic head crashas may result.

» Do onat use writing instruments that leave powder or flakes (such a5 lead
or grease pencils) on the disk certridgs. Use a felt tip markar anly.

« Do not try to access the parts inside of the cartridge or touch the digk
recarding surfaces.

« Do nob try o claan the disk platar surface Ihany way.

« A sustalned tinging, scratching, o rumbling sound that is a result of head
o disk contRct can occur if excessive contaminetion s in the drive or
cartridge. This sound can also accur il the drive or cartridge |8 defective. If
you hear this sound, stop the drive immediately to pravent further demags
and remove the digk carridga. If you have doubts about the functicnal
condition of aither a cartridge or drive, call Tainad seivice personnsl.

CALTION: O ot iy to load the carisidge on anoter diive Unh! pou are swia
that the media is not damaged or contamingted. Cthernise, you may demags
the readiwrite heads on fhe offar drive.

Do hat operats #he suspected drive will ancfhar carkidge drtil Yoo are Surs
the read write heads are nof damaged oF cantaminatad, Otherwiza. you gy
damage anoiher cakiridge.
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Shorage

# Stare cartridgas in 4 clean. dey area away ram radiant haat and dirsct
sunlight.

e Whanaver & cartriddgs i2 nod ingtaled Ina dreive, enclose It in a ssalad
confainar 1o axcluda dust and dird

¢ Doonot storg cartridges on top of a.computer cabinet that has a top air
intake or axhaust or in places where dirt can be blown by fans Inlo tha
cartridao.

s Keocp Lhe carlrldge away from magnets o magnetized toals, Any disk
crposed o2 maghetic field can lose informatian,

a [} not place heavy items on top of the disk carridge.

« Store carfridoes on edge or stacked, However, when stacking carndges,
do not stack mare than five high,






SOLVING PROBLEMS

The RGE5 contains a set of hardware dizgnostic programs that chack its major
functiensg. I thera is a mallunction, the agalicabia diagnostic program idantifies
whare of what the problem is. The program sands an arrorstatus coda 1o the
hieet computer ar 2 faull code to you thraugh the indicatars.

This chapter tells vou whal o do If yod have a problemn with the AC2S, The
chapter iz diviced into four sectlons. The first seclicn has a troublashooting
chart that lists same of the problems and the steps vou lake 1o corract them:
The second saction defines the faull codes =0 you can detect a pozsible
operator error of hardwara faillure, The third sectoen has pracedueras to varify
that the RG2S is aperating comestly, in case another part of the systam is
causing the prabler. The fourth section explaing vour optlons for sarvicing 8
malfunction if it cannot De remedied immeadiaten,

IDENTIFYIHNG AKND CORRECTIMG FROBLEMS
Table 5-1 lists some of the symptams, causes, and sciubons for troublashont-
ing the RCZ5. To use the takle, take the following steps.

1. Detgmine what the RC25 is or 12 not dolng.

2. Mateh your symptom with ane in the first column, The most probaole
aympioms are listed first,

3. Check the conditions ligted in the second column,

4. Follow the advice given in the third column.

<1
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SOLVING PROBLEME

Tatle 3-1

Syrmptom

[hare = na poier.
Fovmer QK Indicstor
ia not an (Fgurs
3-2). Eleet Indicaicr
la not on whan

you fivet iurn an
EOwWET.

Fower OK ard Eject
ndicators are o0,
out cErkridge
recaiver door dous
ot opan wher Eject
button is prassesd

Controlisr Fail
inCicator remaring:
o,

Fault indicatar i
o

IecHating and Caorrecting Prablems

Cauae

Dead zockat

Power card
zonnesiions

Tripped cincuit
Ereskar (of)

Yrong woltaga
salactor switch
Eatting

Electrizal ar

mechanmical
mafurdtics

Elzcrrical
maltunction

Oine aof rany

ful [P

C ek 3o posesr by

plegaing = &nd
tunT g choa Amp.

Crschk pows! corg
cannaction at wall
and at criva,

Set croat araaker
EL rear of diive 2
HEF, thien ON.

Diatermine availzble
ne vaoltzge and aat
awitch ecaoedingly.

Fefer 1 "Esnacing
dptons.

Rafsr to "Sarvicing
Qg s

Fisfar to 'Fau'ts anc
Fauli Codas.”



Table 51

Spmptom

fdararmisl nolses A
coming froem inside
driva,

Excesalve dats
Brrors coour when
reading cr writing.

Huest computar syetem
Canne; accass disk.

Causs

Machanzal mel-
furction or haac
1 disk plattar
crash

Darnigad o dirty
disk plattz-

Mocharncal or
eloctricil
et

Ireee ety skarad
ar hanled ool
Sarkiie

Interface il

CornEchang

wirong Uail Select
numiber

SOLYING PROGLERS

Fzolaling and Comecting Problema (Sant)

Srdulion

Stop drive immediaiziy.
D& et try anethas
carlridge in this

drive ang do nol 1y

I insert this car-
Iridge in angther

drive. Refor o
VBt Dpiicns.

Trw anddher carindga:

Helfar ¢ "-Z'E-.‘H'.ri:_"llg
Jphans.

Hefar ta Craper 4,

Chack caals con-
necians at divers)
ard at compuler

“lase sure Unit Selest
n.mbs: plug malclies
numbar spscit=1 in
hiza: cor outer
saftvware.
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FALLTS AND FAULT CODES
Thig section talls you haw to interprat some of the faukl codes and relate tharm

to the source af B prablerm.

NOTE: Some faull codas cafate o probiems pou mgy not be abis o soive
such 83 § defactva oircoidt moduta, For a camplele list of 2l BC2S [Aul codes.
rafer to gervicing doaumanttion

Hard feilures in tha disk subsystem can present thamselves in ona of thrae
ways or in combinations of all three, Two ways, described hera. are through
the Contreller Fail indicator and the vanous usar-carrectabla fault codes, The
thilrd way is throogh a system error measege displaysd on your terminal. Refer
o the documantation included with your system to interpret arror messages,

Comiroller Fail ndicator

The red Canbroliar Fall Indicator is visibde through the vantilation louvers in the
upper-right cernar of the RG2S (Figure 5-1). In normal eperation Camroller Fall
flashes an briafly when power i3 applied to the RCEZE. I Contraller Fall stays on
when powar is applled or lights during operation. a hardware fallure is in the
drive slactronics. There 13 i recovery from this failura. Refer o “3erviging
Options™ to rasolve this problem.

MOTE:  The Comroller Faill indiceiar is on master drivas onrly, ot sigve drives,
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Figure 5-1  Cortrollar Fall Indeajor
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a6 SOLVING PROBLEMS

Fault Indicator

Whan the RC25 detects an error, the Fault indicator lights (Figure 523 Maost
prrors bava Tault codes, Press the Feuli buttan ta display the faull code, The
pode appaars in all five of the opsrator penel indicators. Some o all of the
indicators flash rapidly (approximetaly 10 timas par facondp.

The Toilowing figures show you tha fault codes for problems that you can fix
yoursall: incorrect configurations, bed disk media, some types of softwarns
srrors. and power problems.

Any fault code not listed hers indicates a hardware or software problem in the
disk subsystem, Thess problems requires the service of experenced hardwans
or software persennel. Refer ta “Sarvicing Opuons’ 1o resalve these

proHems.
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Figure 52 Fault Indicator
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Fault Gods 11: Interface Cable
Faull cods 11 (Figura 53} indicaies a problem with the intarface cable going

from Lhe host computar ta the drive,

A possibla solution is to tighten the cable connector retaining screws al the
host computar and tha driva. The cable may be Ioosa.

el ifd a1 |
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Figuie 5-3  Fa.lb Seede 17 Interfacs Cakie
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Fault Codes 12 and 1% Soibvare
Fault codas 12 (Figura 5-4) and 13 (Figure 55) Indicate an errar with the
oparating systenm soflware (/0 drver) that sllows the hast computer 1o 2end
and receive dala anc commands to and from the RG2S,

Try rebaading or reteading the operating system into the host computer t clear

the arrce.
] 2 eyt Ty
i i 1 )
L | N T H
Fin [EE L H'at] g Far
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= Ejvn
| L |
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Figure 5-4  Fault Code |2 Schwers
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Faull Code 14 AT Line Yolage

Fault code 14 (Figure 5-5) indicates that the drive ar the host computer has
detected a fluctuation or dropout in the incaming lira vakage. If yvou do not
kmow that 4 power outage has occurred. have 8 qualified slactrizian check the

powrer line integrity.

Fault code 14 also Indicates a marginal componant in tha power suppfy, If this
i5 the sase, the dive must be ropalrod by qualified sarvice personnel. Refer o
“Zervicing Options,™
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Fault Code 15 Temperaturs

Fault code 15 (Figure 5-7) means that the drive's thermal sensors detzct a
tam perature inside the enclosure that excasds the specilied lmits duning cper-
ation, To svoid sarious damage to the drive, salaty clicuits unload the
roadfwrite heads and stop the disk platters undil the lempersiure drops to
within lirmits.

Male sure the air temperature in tha room whan the drive iz opersting is
within the allowabla range, 107 - 407 C {807 - 104 F).

lilalifLall s
L Dl
linn Fonas Surd [ HT
[ T o | T
. - |
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Fuguie 3-¢  Fauit Goda 15 Tempsrature



SOLYING PROBLERMS 51

Faull Code 16: Unlt Selsct Number
Feult code 16 {Figure 5-8) Indicates that tea or mora drivas have the sama Unit

Selexi number plugs. Cach drive must have a unigua unit number palr. Thara-
fora, you must change the Unit Salael nurmber plug on one ar more of e
drives in the system,

dijalilila 1] [40025
NIhiE reewtr
= i =ozzd Fau
|
3 ;
(L =1 L
Il
- ] ,
u | -
\ i

L T L

Figura 568 Faull Cocd 16 Uit S3s a0t Mumbsr

|! Flaaring

LT or



B2 SRUVING PROBLEME

Faull Codes 30, 31, and 32 Dizk Format

Fault code 30 (Figure 5-20, 31 {Figure 5-10), ar 32 {Fgure 5-11) agpaars sehen
the drive detects an ermar while reading the ooded formalting information on
the disk platters.

Try anather disk cartridge; the cartridge vou are using may have an unrecovar-
able format errar. This solution does not always work, however, because lhasa
codes also indicale a format error on the fixed disk platter. If a differant
cartridge does not produce better results, call service personnel to resalve tha
pFokler.
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Figure B8 Foault Gode 30 Disk Froona
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SOLVING PROBLERMS

VERIFICATION TESTS

Thiz section has procedurss far wverilying correst drive cperation, Use the
yenfication tests if you experience disk related problems, but recelve no firm
fallure indication a& when the Faul indicator lights, Follow the steps In
saruence. If the Faultindlcator remains on during a test, the drive has a falture
and the fault code should be read. (Aefar to “Faults and Fault Codes.”)

T3l 1 Powear-On Chack

2.

Ejaot and unload any tisk certridges.

Aemove power from el drives by setting the ONJOFF circuil oreaker gt
tha rear of the enclosuns to OFF [Flgure 3-11. For reck-mounted dnves,
turn the systam power off.

Tum the povwer back on. (Set the clroult breaker to ORN o system poweer
on.)

Tha RO25 enters a short diagnostic test as saon 4 power i3 applied.
When the test is complete and if the drive is warking, Ihe status of tha
indicatars {Figure 3-2) is as folows

Conbioller Fall {red] should be off {master drives anly}.
Powsr QK (green) should ba on.
Ejact (green) shoukd be an.

NOTE: A portian of this diagnostic lest causes all of the indicatars 1o fight
maenantacily. This frfef indicator Rash is acceptabls and should not be consid-
erad 2 failure.

=

Continue to test 2 if thass threo indicatars show that the drive is working
se Far_ If hiot, & herdwers prablem exists. If the Fault indlcator is on, rafar
to “Faults and Fault Cadee.'" Befer ta “'Servicing Options”’ for servicing
infermation,
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Test 2 Digk and Head Load Chack
Parform ihis test atter the drive passes the power-on check,
1. Prioss the Eject button. The recelver door opens.
2. Load a disk cartridge In the drive through the opan receiver door.
3. Glose the raceiver door,

4. Press (he Bun button In and lock i This step cauvses five things ia
happen, during which the Aun Inclcator flashes slowdy fonce per secand).

a. The cartridge receiver door locks,
b, The disks spin up 1o speed,

2, The internal filtration syatem gntars a purge cycle. {1t cleans the internal
alr system.)

. The headfactuator mashanizm eniers 2 guick disgnastic test.
€. The heads load onio the disk platters.

3. At the completion of the spin-up ¢ysle, the Bun indicator stops fashing
and stays on, The Fault indicator should stay off. If these conditions exist,

continue to test 3, If not, refer 1o Senvicing Optians™ far servcing
informaton.
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Test 3 Ouick Vearificadion
FParfarm this tast aftar the drive alske it Lhe AlaLt Lad el check and head 1033 tost,

1. With tha disks spinning. heads loaded, and Rum Indicator on, press inand
Iock the YWeite Protect Fixed button and the Write Protect Remove butlon.
Both Wrids Protec] indicators showld lightl

2. Press the Faalt butlon and hald IUin for & minlmum of 10 seconds. Aflor
10 seconds, the Faull indicator fashes siowly. Then you can release tha
Fault Butan.

3. Dtap 2 starts the guick-wenify diagnostc test, owhich rons aboat 8-102
minutss. During the tast, the Faul indicator Pashas stowly, indicaiing that
tha tast is still in proorsss, Yow can stop the test balors it finishss by
raleasing the Wrike Protect Aemaova buthon.

4. The tast does tho followlng things.

4. Perfarms rancom writes and reads on reserved diagnostic areas on
the: inaide and outslde tracks of all disk surfaces,

k. Performa randoem readfwrite haad seeks.

2. Measures the integrity of the readwrite and servo systems by measur-
ing howe far the heads can move away from the center of the data track
ahd sl read the data that resldes there,

d. Measures the cartridge mecharical runout,

2. Keasures the signal to noise ratio on the servo track position samples,

5. The test signals completizn by nunning the power-on check and turning

oll ihe Fault indicator (normal operating state}, The st should run

without any Tailures. If a faliure does oocur. the Fault Indicatar stops
flashing and remains on. Prass the Faul outen to read the favlt code,
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Tasl 4: Extended Verificetion

The quitk-varify tast can be run confinuously, That is, § can an forever until
cammanded ta stap. Running the teat for lang periods may 00 nacassary 10
uncover subtle ar intermittent problems. You can cemanstrata the irtegrity of
the drive by running it avernight.

1. Teast 4 starts the sarma way as in step 3 of test 3, except far the positian of
the bwé Write Proteckt buttons. Press in and lock Lhe Write Protect
Remoye buttan and release the Weite Protect Fl2ed bulton. The Write
Protect Remove indicator should light and the Wille Protect Fized indica-
tor should go off. Then press in and hald the Fault bulten for 10 seconds.

2. 5top the extendsd-verify test by releaszing the Write Protect Remaowve
button.

SERYICING QPTIONS

I most cases, you shculd maintain tha RC25 the same way vou maintain its
hosl computer, For this reasan. contact the person resporsible for maintairing
the System {systam managarh ta daterming the correct methad, Your cotions
are as Molows,

Dilgltal Fledd Service

Digital offgrs a wide rangs of sarvices. "Support Servicea” in Chapter 6 lisks
them. If vou nead Oigital sarvice for warranty, cantrect, or time ane matarials
ek call] maintenance, call the Digital Field Sarvice affice nearest you,

Self-Malntenance

Oigltal affers a il ling of support pradusts for self-meintenance customars
Including semvics documentation and spare pars kits, If vour AC25 is oot of
warranty and your crganization performs its Swn corective maintenances, con-
tact the parson whe is rmsponsible for maintaining your computer systarm.






ACCESSORIES,
SUPPLIES, AND SERVICES

A wide range af ancessaries. supplos, and saervices are available 1o make
oparating the RC25 easier. The followlng paragraphs deseribe the aocossorias.
supplias, and ordering proceduras, A doscription of tha many SUpRoIT 20ivices
that are available is also grovides,

S5PARE FARTS &AND DOCLUMEMTATION
The Customer Spares arganizatien at Didital provides support in the following
drgadi.

Sparg inventary planning
Maintanance test equipment
Docurmantation

Errargancy spers pars

A RUZS spara garts kit for selfFmalntenanse custemers is available by ordar-
ing part numbear 48-RQC25-00 for L5111 bus systams or da-RLUC25-00 [or
LIMNIBLES based systams.

For a list of documantation supporting the ACES, refer to Table 1-2.
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CROERING INFORMATION
Table 6-1 lizle the accessories and supalies yau can Srdar [or your RCES.

Table -1 Accessones and Supplies
Parl Mumber Dascripoon

MA2ak-00C Thes SS-magabate, Trandleading diss carrdge is man-
ufsctured by Migtal undler sirizl guelty centrol. The
disk cartridge ag qne paller wWits B racarding sus-
faoes Tho plathe is phrinsed 0 &0 impact resiztant
partridege et arovides pratection from dust and other
cankam k.

Al dizk corfrekiies 2ie sRN0 pe-farmattad for Dig tal
systams. Bac blks ase pre-inilalized ¢aring man.-
feoturing o ergore 1hal 21l dala arege marksd g5
good can b reponded onanc read oy gy driva.

He2EL -4 Media Mato shicl oo file slorage cerowith castars and
lockable crawe ‘oe sloning disk 2a--idges. measures
G4.1 cm bigh 123 25 in), 381 amodeap (19 7). 470 om
wida (185 ind.

HZs0-0A Arsistate floar mat, DESmEl, 122% am = 193 am
[ Ft = 6 el drilmence color {Brovnish gray).

Hab0-OE Brdtistiti: Moar mal, DECmat, 122 onox 183 am
[ Pt 6 T, summer 39th coles (orcwinsgold).

H&c0-0C Anfistate: Toar mal. DEGmat, 81 om s A0S cm
{3 Foo A0, sileer hikeh aoar (silvss-grayiiman).

Hac0-Ch Ardisbatic Fonr mat, DECmat, 91 omo« 205 cm
{30t = A0 i, atibnn tranzs color: [orangs/bror

HSED-DE Antistatic lant mat. DECmat, 21 om o 305 ©m
{3 0t = A0 Ik, deillacad colte Torowen=sh arayy,

H2EL-OF Arfiskatic Ponr mat, DECmat, 122 em 2 183 om
{d Tt B, silver Biveh cosar (sllvar-grayy oo,

Heg0-0H Artfistiatic Foor mal, DECmat, 122 omx 183 &m
(4 fto= B I, aurnn bronzs coles jarangs, brown}
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Gall or mail DECCiract to order supplles, accessories, dacumentaton, anc
soares kils.

Phone
Cirders aro procassad immediatzly,

Contifontal 15
230 am. o & g, (EST)
(3002531710

Mew Hampshire, Alaska, or Hawail
B30 am. b B pum. (EST)
(E03)- 805560

fail
Zame-day shipment upon recaint of ordor.

Digital Cguipment Carporation
ACcassones and Supplias Gmoup
P Box CHE2008

Mazhua, Now Hampshire 03081

Tarms and gonditions inclucde net 30 days and F.0.B. Digital plant. Orders
urcar $35.00 need to be propaid. Chesk. money order, YISA, and MasserCand
ard aveapted. Ghecks and monay ordsrs should he made cul 1o Dig tal Equip-
ment Coraorafinn,

Infarmation concerming microficha libraties can be obtainad at the following
address.

Digital Equipment Corporation
Micropublishing Group (BUD/E4ES)
12 Croshy Drive

Badford, Maszachusetts 01730
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SUPPORT SERVICES

& wice rangs of mairtanance and customer sarvices are availzble frem Digital
to suppert your campular system. Dapending on the type o equigment, you
can solect an atermative that masts your sarvics needs from complate Digilal
mainterance to compleie self-mairtenanca.

Five sennce groups arc dedicated to meafing the post-sales sarvice neecs of
FC25 customars. The following paragraphs describe them.

Finld Service

This arganization provides cusiomars with oh-site maintenance Sarvicg
through & wida range ol service products. Thers are over 350 service loCations
warldwide with ower 8000 servine perscnonal codicatad to sesvicing  Digital
Aacuipment.

COn-5ite Service

& variety of contractual on-gite Servica programs is awvailahla for tha RSC2S and
complate computsr sysioms, Per-oall servics is also available nwhich mainta-
mance |5 provided on a time and matarial basis.

Customer Speras

Cusiomer Spares sells spara parts to customarns wno want 1 parform ey |G el
al zelf-mairtenance. Suslomers in remois localions or with high uptime
reguirements and who useé the Fiald Servica organlzation san banafit [Fom tha
sarvices offared by this arganization. Services offered by Customer Sparcs,
plus educational courses, make 1 aassible lor the customear ta ks su coosaful at
sylf-prainkenanca.

Educetionel Sarvicas

Thratign the Educational Senvicgs group. cuslomers can he trainasd Trem inlo-
duclary to stata-ol-the-art in saftwars, hardware, and system management,
Courses are offarad at wordwide locatons and at the customar’s site.

Sodlware SErVicas

Softwiare Sarvices i cedicaten to supporing Digral saftwars by providing
sollware consulting, maintenanca, and compenents to customers, Over 2000
soflware spacalists are looated workdwide 10 help you with your sottware
ness



PROGRAMMER INFORMATION

The ACIE aperates under the Digital standard mass starege control protoool
[MSCPL The rules for MSCF are dafined in the MECFP Basic Oisk Funciians
Meral {AA-LET9A-TRK]. Drives that intarface ta the UMNIBUS (RUC2E series) aor
LS1-11 hus {ACKCZS saries) ahida by the Digital standard URNIBLUS C-bus stor-
age systems protocol glso. This pratacal is defined in tha Storsge Syetem
UMELS Porf Descripticon (Ad-LE214-TK). Both documants can be purchased
from the faflowing eddrass.

Sofrwara Distribution Cantar
Chrder Administration/Pracassing
20 Farbas Raad [(MA4)
Morthbore, Massechusetts 01532

The RC2E shides by bath specifications. Haowever, these specifications allow
for optional festures ar features that can be implemsantad 0 many ways, The
fllowing paregraans provide informatian specific ta the ROZE end are neces-
gary for writing sofiware far the RC25 subsystem.
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LMIBLIS/LSI-11 PORT INFORMATION

» The YO page address assigned 1o the first RC25 initialization and polling
{IP] register is 172750g (F4G8qg). Use word mode transfers to thig
regqister.

« Tha IJ} page address assigned to the first RO25 status. zddress, and
purge [SA) ragister i3 172152g0F46A ¢} Uso word moda transfers ta this
ragister.

= [ntarrupts on LINIEUS systems are allowad at levals BRS ar BRA only,
Intarrupts are not allowed at levels BRY or BAE. The UNIBUS adapter i3
factorny sat o ERS.

« Interrupts an LE-11 bus systems are allowed at laval BR4 only. Tha LSI-
11 bus adaptar is factory set o BR4 (BEIRG$).

« For step 1 resd data, the RC25 does not reium the no vestor (MY Bit. The
RE25 suppeorts a host-setteble interrupt vector address. A vector address
of 154g{6Cq 5] i5 assignad o the RG2S,

& For step 4 write data, the RC25 ignores the burst fleld. Tha ACG2S imple-
meants burst sizes according 1o the host bus type.

« Tha RG2S fully supports 22-hit addressing on corresponding LS-11 sys-
tarms. The RCZE returns the C-bus (LE-11 ar Q61 DL in step 1 read data.

#« Host bus sooRss ernarg sre fatal o the RBC25 0f the arror ogcurs on the
ring dascriptors or ring entrigs, The SA register retums an arror cods and
the wirtual gircuit is broken.

s The RCZ5 fully implaments the wrap and purdge/poll diagnostics. The
RC25 returms the enhanced diagnostes (DI bit In step 1 read data.
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MSCP INFORMATION
s Thne RCZS does not suppart multiple host processors.
= The RG2S does not perforn disk shadowing.
« Tha RC2% does not support caching.

e The RCER has g command limit valug of 14, This limit includes 14 MSCP
gommands plus 1 immediate-onhy command, Mo special aeiions are takan
when the command limit is reached, The RG2S does not accept any
subsequent commands until a command slot becomas geailable. The
commmand that exhausts command slots i3 not checked 1o be an Immadi-
ate command. Tha RCES canircller dogs nat go Contraller Available.

» The receipt of an invalid command from the host does not make the AC265
Cortraller. svailable.

= The DETERMINE ACCESS PATHS command is treatad a5 a no aperation
[P

¢ The ACCERE PATH attention messana is never ganarated.

+ Tha ABORT command can anly shart quensd commands, never an acliva
command,

= The followang commands are treated a3 immediate MOPs. No paramotar
checking ar execution sequencing is performead,

COMPARE CONTROLLER DATA
DETERMINE ACCESE PATHS
FLLUISH

# The GEVICE CEPEMDENT PARAMETERS field of the DHLIME and SET
LINIT CHARACTERISTICS command has one hit defined (L3B} and signi-
fiesz Show All Errors. Mormally, the RC25 does nat issue errar |og
messages for ECC carractions that heve less tan & thresheld rumber of
Brrors. Satting this bit requests that tha AC2E repoit all errors.
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& Tha AGZ2S does not validate cammand modifler legality, bt doas suppart
madifiars legal for a spacific command.

» Tha RG2S supports only B12-byie disk soctor formats. not 576-byte
saChors,

& Replacement and caching tables (RCT) rafercnces can use byte counts
other thah 512 bytes. Howaver, any host transfer that crosses from the
normal logical block numbar {LBM) spaca inla the RCT area is fiagged as
an inwalid command.

& The BRCRE does not oo contrallar-intiated, bad block replacement and
dogs ot fefurn Sennus Exception.

& The controller timeaur value s 15 saconds and the default host access
timaout is 5 seconds. Tha cantrodler 2Upports host apcess timecuts in
the range of 0 to 255 seconds. All tme units can have An eror tolsrance
af  to =100 percant.

& Hiosl hus errors, excaptk host bus parity errors, are retried for referances
to 1O buifers. Any host bus arror to elther the rings ar tha ring descriptar
ragisters resulta in tha contraller golng Controlier Available and is nok
ratried.

» Byte count values that excaed sithar dizk capacity or the host memony ara
not dotecied until the haundary is crossed.

& The RC29 returns errar log massages to the nost with a2 zero saquenca
numbar and the sequenca number resel flag, RG2S generatas, at most,
three errar log messages per command, regardless of the number of
ratrigs needed to comaolete the command. The eror log information
rallacis the first error encounterad of a certain type.

a Tha BG25 uses the small disk errcrs format of log messagas, nat the
standard disk interfeca (SOM) arrors format,
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= The RC25 Ignoras ar nevar raturms the follawing unit flags.

Zontrolier Initlaled Bad Block Feplacement
Inactive Shadow Sot Mambar

Suppress Caching

Write Back

ST6-Byie Seclors

« The ACES ignenes or nevar returns the follewing contrelier fiags.

Cragle Dihor Hesl's Errgr Log Messages
kAUl -Host

Shadowing

575-Byle Boctors






HOW TO MODIFY
THE UNIT SELECT NUMBER FLUG

IF you want 0 use 2 Unit Select number palr of 84 or higher for your RC25,
you rriwst opan and modily he Wit Select number plug, The procadurs in this
appendis 2hows you how 10 make the medification,

1. RPamova tha piug or the operator pane: by grasping the plug fandic and
pulling it straight Q.

2. The plug contains a small, seven-position DIF switch, Remawve this switch
from e handie by pressing the two plaztic retzining abs and pulling
straight aut.

3. When warking with the switen. orient it se that tha small notch and the
number 1 peslion i1s on the right {Figure B-1).

sulgifilil &

-1

Figure B-1 Unit Salact Number Swatch

=15
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Find the number pair you want from Table B-1 and set tha saven switches
g5 indicated. Thras different types of swilches ara used in the ACZE one
clida switch and twa types of rockat switch (Figure B-21 1L 2 impartant 1o
identily which typs of switch yaur drive has befors trying (o change the
number, Ta chengs the numbar with a sllde switch. push the switch tab 1o
OFF of O {up or down) a3 indicated in the table. Te change the numbear
with a rocker switch. press in an the corresponding side of the switch.

. Aftar setting tha new numbar, press he DIP switch back inta the plug
handle and insart the plug beck in the operator panal.

Frgura B-2 Sathing the Uni Satect Number Swilich
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Table B-1  Unll Szlecl Mumber Swich 3attinga

Limkt OIF Swilch Fostian Humber

Nuntber 7 & 5 4 a 2 1
o ot aft ot aft aft oft ol
213 cit aff oft aft aff oiff Ciy
a5 att aft oif aift aff on o
E(T afl aff odf off aft on o
E/3 aff aff aif off an ful § ot
LI ER aff off aff ot an oitf o1
1243 aff aff aff oift an o it
14415 aff att aft o an an ch
1617 aff aift aff (] alff it ot
1B aff it aft Cxl att oitt o
a2 alf ot aff 1 aff oo atf
2023 atf ot aff oyl aft ety an
2425 aff att aff o1 an ot ot
2627 aff ot aff o (aly] oiff an
2R/24 aff oift aff ey Cin an oit
30031 aff ot aff on (aly o an
32/33 off o or o ot off oif
34735 aft ot an oif off off an
3E/37 off fuly| ar cif i on aff
38138 oiff it faly| ofi off cf an
A4 off o (aly] aif o ot aft
A48 oiff (& an oif i ot gl
24045 oft cif an oif o an att
A5/47 off cif an off Pyt an an
48,40 off cit ]yl an oft oi? afl
A0y51 it el ) on an o oif an
B35 oift ot cin an i an aft
Hd/55 ot it on an ey an ey
REFST st ol on an 1 atf afl
Lts et it oif on an cH aff an
a0/E1 i aff o an h an att
B2 cilt off on balg| cn 4R fuly|
BG5S ol an oift aff ot aff att
BeEET ot an o aff ot aff N

BB &S il ar o off oi an off



f2  APPCHDICEE

Table B-1 Uni Select Wuraber Switch Sellings (Cond)

Undt DIF Switch Positlen Mumbar

Mumber T B 2] 4 3 2 i
FOiT a’f o off cff aff on cn
FRITA a’f (e} off cff an off off
b B arf =g off it an off an
TERT aff (e} ot cff an [y} aff
TR aff on off ofi an o an
B0 aff on it an off o aff
B21a3 oiff on i an off ot an
Bd a5 off on of an ff G aft
BE/ET off on afi an o on an
BE/AD off on olf an o off ot
aia - an off ar 20 aff o
e il an off (aly] an an =
2,05 o an off on an an (=4
e o an an off oif aff i
24,84 gff faly] an oiff off aff ol
100100 adf iy on ff off o aif
1027 0E il (e o it aff faly an
104705 aaff G (alyl o an off aif
10607 saff 51 (aly] e an off on
108102 waff Gl e cff on a2y off
11411 wiff an 2n oif on an an
1121143 (el an iz an off ofi off
114115 off on an an off aoff an
MBE17 off on n an il an aft
1181149 ff on on an cfl an an
120121 it an on (aly] on off it
1ER123 it an on 2 an aff o
1240125 o an on on on on =t
1561127 ot an an o an an (s
135120 an off aff off oif off i
1300131 bl (i off i off oiff an
1327133 bl ot off cf aff [aly| aif
13497135 an G o of aff (i an
136137 on it o ofi arn ff oif

138,038 (aly] oif o oif Qo ofl on



AFPEMDICES T3

Table B-1  Unit Selecl Mumber Syitch Sellings [Cont)

Lt DIF Switch Prosilon Momber

Humbar 7 B 5 i al 2 1
140141 on off oif aff on s off
1421143 on off o:f aff on (e oo
144,115 on off off an aff o off
146 847 on off oif ar aff i1 o
148! 1% on ff off ar aff el off
(E=TERN B8 an ot aff o aff cr on
th21 153 an (] aff uly an cif ofi
1540153 an =l aff (als an oif an
156147 an of aff c an el ol
158139 an cH aff i an on an
180161 an att an o off oif aff
18E1469 [l af! an (e i} aff oif an
1684165 an i an it aff ari aff
166167 (ly] ofi an o oiff an i
165/169 an ot an i faly| oFf aff
AT o oif faly (a3l o urf an
T e o oif [l 3k an arl saff
[ T e (] oif [y (1 (] ari i
17ee177 (] i [y o off aff caff
(= T e oy oif (e} o iff <aff (]|
a8 =y aff G o i by off
182183 cr aff G an (] (=l (ulj]
144185 cri aff ey on (=g aff off
186, 187 2 aff 2 an on off o
188, 188 ful aff an o gl ar cff
190, 151 on aff an an cn o 1
192,153 on an aff aff ofi oiff oft
894 1B an an aif aff afi oiff of
196, T &S an on oii aff e fuly off
OB b an on oif aff oif o chn
2p0EeE on an off aff an = ofi
203 an o off aff o i on
204805 an [l aff off eI o oif
2063 an on aff off on £l an
0B 09 on o off on off i aff
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Tabde B-1 Unil Select Mumber Switch Selings [Cont)

Linik DIF Swiiteh Poallion MNustiser

My mbeer T L] 5 d 3 2 1
2HEREE11 an an off ExTl| o't aff o
ek bRl an Ealh] aif it cii 2 cift
Pap2ia on an ofi an ot an an
b bea B ol i cH an (a3 off alt
eV e B oo (ol cff (1[4} o oif i
2205221 on (k3 oiff (i 1 an G o't
FazEes fuly| (] aff e an (et th
2340225 falp| ey} on call i off (Wb
aaey 2T arn il on eall aff off (4
FrE/22Y an in on all aif an oft
a0/ 2aE on AN an all cH an ifl
kel bk onl an cr i Cfi aff Fal
e I M o an of ol o off An
s i (o3l on (el ol an 0 aft
AR Pt on on il an iz an
240241 (i ok o e aff ol i
et Wl <arl o an £l off cafl CH
et E I < an -arn an Bif LT ot
248/24 7 an an on an oft i [ty
2d5240 Gl an o an an all ot
2a0Eal ori an (el el 2] aff bl
AL o an o rik on ur aff

ILLEGAL Fethy ol o cn an ori o



GLOSSARY

Adapber modubs ~ interfaces the RG2S disk drive 1o the host computer sysiem.
It adapts the computer system bus o the disk interface bus,

Bus - is a path that information {data, program, control messsges: akes
between one part of & computer system and another.

Cartirkdge - is made up of & removakle disk platter in dn airtight, plastic, formed
enclosure, The disk platier and the enclosune make up the cartridge.

Cariridge receiver - is the arga in the disk crva intz which the removeble disk
cartridge fits.

Diggnogstic — is a procedure for detecting and isolating & malfuncticn or
mistake.

Digk cartridge - See Qartridge.
Digk drive - is the device in which the disk platters roctate. I consists of the
fixgdd dizk platter, the removable disk carridge, driva mechanics. all oontrol

glectronics, power supply, and tha enclasura.

Dizk subayatem - is made up of the disk drive, the adapter maduls, and the
associated cables.

Hoal sygtem - i3 the immeadiate computer system to which the RCZE disk drve
end adapter connest.



g GLOSSARY

Indicator — provides a vigible mesns of communicating stetus to the operator,
Platter — i3 a rigid disk mediuem an which data is recorded.
Recelver - Seg Cartridge regeiver.

Recelver door — g the hinged door that opens 1o allaw insartion and remaoval of
the disk cartridge. It closes to ensure an airtight operating environment.

Epindle - is the hub and drive shaft onowhich the disk platiers rotate.

Epindle motor - is the maechanism that provides reteticnal drive 1 the spindle,
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