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CHAPTER i
INTRODUCTION

L1 RAGH INSK DRIVE DESCRIFTION

Phe BAGD Diak Dyive B 2 remrovable-medin drive ailh g aforape L.«:mu.w af 215 millian hyies of 16-hi
word data ar 08 miltion bites of [t word data. The drve l'_'lpc:.]'.i‘t.r:.h. on the Standard 1disk berface
(5620 and may he wsed on Ilrl} 5D disk -:::unl-ullcr

TFhe disk dove is soil ws_:th H]!dl:s and s rack monnteble, Up to three disic drives mey be mounied into sach
cabirel, as skhown in Nigeee -4,

I'he RABD uses a disk pack thal cumes, Mactory prefarmiatied in either 16- or 18-bit word lenglhs. Their
nart numbers are RAGHP and RAGD-PE, te.'s]juuli':-'t]:r'

"ilnhs

11![" E—iﬁ-ﬂ disk pack formaitiog rnfurmltum iu pri-
l'ﬂflvEl:l upder the :ugl:,rrrght ]H“Iﬂh .

B !}_mrr'.q_l___m'ﬂuﬁmﬁr Enhmﬁn'ﬁqw 1951

1.2 RA60 DISK DRIVE FEATURES
The RAGD has 1he I'q:-ﬂuu-’mg fl.‘.-‘él...'l.li'l::s

. A corrected I:Iatn afrar rake of 1 1.1'-!. w10 to the 1ith rm.w.,.

- High dadd tegnsnssios spemds woaver §3 mcfﬁbitu'fh;i' Apeand

. A wriversal power supply for 120/240 voll, 50/60 Hz cperzlion

* Drive resident self-diagnosiics on power up

. An EVA pert fur Nield service handheld rerminals

. Foemare cooor diagnosis capahility

" Front panel penenc .'H.ui:; eode display
1.3 RAed OPTTONS _
An RAGD mzy bo preechascd scparately as an add-on, rack mountable drive with stides and cables. It giay

aiz be purchased ax 3 disk subsysters n combization with an SDT disk coroller. The options surrsnly
avutlable are listed (n Tablz [-1.
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Table 1-1  RAG) Options

L L LA S L. G T

U

Add-on Drives

RAGEAA

RAM-AF

Une add-on RAGO Disk Drive (50,6012 12('1,.:’24l'1"'r’} willt an RAMIP disk pack Tor-
rradled bor 16 bl words.

Oine add-on & A00 Disk Dirive (30,/60Hz § 20/ 240%) with an BAGPE disk pack for-
matted for b8 bit words.

Crubinet Mountod Thives

BAGO-CA
RAGD-CT
RAGHCE

EAGD-(Y

e cabonei mounied RAGEAA Thsk Deve (&Hz, 120, 16 hig for m:;;L['J
Ome cabinet mounted B AGMEAA Disk Deive (30Hz, 240%, 16 bic formeal)
Omne cabinet mounted RAGE-AE Disk Drive {f60ILZ, 1 20V, 14 bit formaet)
e cabinet mounted RAGI-AT Pxsk Dieeve {30H7, 240%, §8 bit formath

LIDa 50 Disk Subsralert:s

RUAGKCA
ANEN R
RIAG-EA

gUAMMED

Oz RAAGQLA and a LI0kA G TDask Controlier (6 bit [oraaath
e EAGO-CTY sad o UDASO Disk Contraller (16 bit forenat)
One BAGD-EA and a UDASD Disk Controtler {18 bik lormad)

e RAGD-BETY and & UTkA S Thsik Comtroller (TE bit format)

Ackd-on drives with add-on UDASG

RUAAAA

RUAG-AE

One RAM+-A A add-on drive plas a L2350 Dask Controlicr

Oing RAGRAE add-on drive ples a 1024 540 [¥sa Contrallor

e —— — T =




1.4 RASNSPECIFICATIONS

The R a6l specilications are broken down inte four catapories: peefornance, phys:cal, grvirnamental, zad

AL power. These specilications are fsted in Tables [-2, -3, [-4, and 1-3, respostively.

Table 1-2  Rasd Disk Prive Perfornence Specifications

. P N——

Characteristics

specifications

Lrata storage capacity
it L& 1éx weped format
in 1% hie wared forimac

Head waiteh kdemey
M imgtsum
bl minesem

mock [atonoy
One eviinder seck latency
Maxinmum scck latengy
Averape sock latency

Rotaticoad latency
sk specd
Maimum latoney
Averape latency
Mavirnum start Bme
Diata transfor rate
Bt #ovte
Bit cell peried
[ 'rocoverable dals error rafe
Becoverable data erene raes

Corrected dara error cate

Becoverable ssek emmor rawe

205 megabyies
208 mepabyLes

t0 ms
P4 g

B6T s
000 s
4} .67 ma

o060 BPRE + 59

1&.64 ms

B33 ms

33 sep

1584 megabitsfsec 1 5%
§3.1% qsec + 5%

1o 1o * 2 ety

Fin 10%%7 hits

T IG%¥1] luis

T mpisuccl 1 YIS

o L Y ———
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Tubb: 13 RA&H Physical Specifications

Characieristes Spceibeations (Baad Dilve Only}
Height ST cenlicreteny
144 inchey
YWidth 48 25 cenlioelers
10 aches
ek 83009 coptinictors

Weight (drive omiy)
Teighs

Width

Lepih

Weorzht (cabined oniv)
Slipping weighy

one dve iIm cuvineL

Miiroum doar entrance
wicith roguired

3 ’;g for shipping crate

Mammm series

33,75 tiches

B85 %5 kiloerams
152 pasnds

1Q&, 3] contimetsrs
41,80 inches

5420 p:r-:imc'rr.l's
21, A anahes

[ 4. 2} centineters
a0 inches

W, 70 kiloprams
2¥] pounds

76,42 kibgrams

38% ponnds

ThE ceptimelers
0 inches

vlestranee regyired
trisn! 314 cenlayeiers
Ji inchies:
Reur U3 4 contitncic s
36 inwhes
Bl side i side socess needed
Right wide N side access nocded
2
i
[~ 5



Table 1-4 RAS) Envirgnmental 1.imtts Specification

Characteristdc Specification
Cperating ranpes:
Temperature FEUC{(50PF) to 40°C (1°T )

Temperature raw
obf changs

Relative humidity

Altiude

Adr guality requircment

209 hoir {I6F fhour)

B to H0% with a maximum wel bulb temperaiure
af 26*C (T8 and & minimum dew point of 2°C

(36°F) :

2438 meters
BO00 fect

Less than 5 million pacticlos of 0.5 micron per cu-
bie foot ol air

Momopersln ranges:
shipping gnd slorape
Temperafure 4070 {407 F} 1o +-667C (- 1307k )
Relalive humidity "85t 804 with no condensation
Altitade T3 meters
30,0040 feet
Table 1-8 RAGD AT Power Specilieations
¢ karucteristic Specification
Vaoltags /Cument
RAGQCASCE Motnined: 120 vells ac/ 7% ampercs
RAEDCDACT Mominel: 240 volts ac/ 375 ampores
Yoluape range,/ Froquency range
RARD-CAME G128 voldsac/odt + 1 hy
B arOCT Ol | /0-256 valis ac/30 + 1 hz

ALy

-

o e a2 o oaa
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% Table §-5 RASO AT Power Specifications Cont'd

Characteristic Spocificatinn
Input power
RAGRCACT U0 watts typacal /RN walls worst case
R AalbCD/CT Bi) watis Lypical /804G watls worsl vase
Prower factor Creater Lhan 0.75
Manimum start vurrenl FQO amps B MS a0 12400 WAL for ' e cycle

- ‘?qﬂmmHMqu"m}‘r A for Wope ovcle

o

i
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L5 RAGD RETATED INKTUMENTATION '
] HET CISLOTIETS MAY order nl'u., following List of BAGL mlatue::‘ mnamstake Miosn (he A ,-.,t':s.*.:lrmq and S“pu.r-
Grpup.

. - RA-I"-'J L-'.E ER GUIDE {EE-ORAAO-LG)

;- o RASO SERVICE MANUAL (EK-DRAGG-SY)

% - RAGL) FIELLF MAINTENANCE PRINT SET (MP-0H1421)

. RAGD FLLUSTRATED PARTS BREAKDOWRNY (ER-ORAGD-L)

* RAGH M AINTENANCE GUIDE { AA-MERDATC)

. M ATNTENANCE GUIE OIS E AL BINGR R (AV-TYR0A-TH)
% . LA MAINTENANCE DOCUMENTATION KIT {OPO0A-GA Y

¥ This kit consists of a amail lovseleal binder, the L1450 Mainienance (Tuide, and the currenl mainien-
amoe ruides for disks thatl operate on he UIDASD comieoller.

Within Uee Lited Stales, INGITAL costomers mey onder the above manuals Froms the Aceessories and
Suppiies 'l.'rwu]:l vver J toll free number (31K1-258-17 -E_I] Chredees by munl shonild be addressed re one of the
Iellwing primary dwtribution coniers,

Mortheast Mid-Atlante Fepicn
Acpemdorics &£ Supplics Group
Clotton Haad

Mashua, Mew Hampskice 93060
Tel: a0LER4-51 1

?
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Ceatral Hepon

Accsaries & Suppiics Group
i050 E. Bemingtos Koad
Schuummmere, s G0ERS
Tel: 3i2-640. 565 2

Western Hepion

Acoesgorics & Sepnies Creoup
Moffeil Mark Warshouse
612 Tast Canbbean Drive
Sunnyvale, Culifurnia 940846
Tel; 408-734-49125

Oetside e Limted Stares, consal Tocal DIGTT AL offices.

kel Tiigital Fyuipment Corporation cistomers can urder the RA60 Dher Guide, the RAGD Seevice
Meerwal, Lhe RAS) Field Muintenunee Prind Set, wid e RA6Q Iusteared Pares Breakdown ditectly
[Tenm F"rinling unil Circulation Services, 444 Whitney Street. Mocthboro, Massachusedws 6F 527,

Uhe RAGR Aafnterance Ouide, the Maiatenance Guide Louselegf Binder, and the LEAI0 Mainienoahee
Docurentation Kit, can be ordered from the Software Distribution Center, ﬂrm:r Admimstration
Processing, 20 Forbwes Road, MNorthbore, Mossachusetrs D332,
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CHAPTER 2
INSTALLATION

Lt INTRODIICTHRN
This chiapler descrihes the ]'.IlJLCI't[IFC'G necessary for RAGD installatians. Tt includes safery procaulivny, site
preperalum and plannieg, wenfng Sk cabirets, cabling. and checkout.

Warming
Harardoiy soltages are present mside chis equip-
ment. Installation and service shoubd be perFormed
by a gualilied and {roined serrvice pecson. Bodily in-
Jiey o egripnient damage neny cesult Teots incorrect
serviciag.

22 SITE PREPASATION AND PLANNING
Suine sile preparstion and planning is acecssary belare installing an E"._.‘u":uﬂl disk subsystern. The paragraphs
thet (ol diwwss sume of the things o consider.

231 Cleapliness

‘eaaliness is always an imporiant consideration when working with disic drives. The close tolerances be-
tween the read, write heeds and the media make disk deives very seasitive 1o dust or other particulates. The
BAM &5 designed Lo operale in an alfice pr Bght mdustnal environmend, The air perticulates shoald net
excoed 5ot pariicles of (0% micron per cubie foor of alr.

111 Floor Londing

The weight of one RAG0 n @ cubingd s 15963 ky (352 ths), The weighe of cach additionat disk drive 5
approgimately 6595 kp {152 s This showld not place any abnornia! steess on a ralsed computes coom
itor. Elowever, tlae weigrhl ol sxisting squipmnent shoskl be considorned before insialling adelitione! drives.

123 Heat Dissipation
Tiee heat dissipation of each RAGG » approsamaiely 2730 Bogshawr, To calonlate the wotal hews dissipation
of cach drive cubine:, rrulliply the above Bruhour by the number of drives it containg

.24 Temperature amd Humidity
The aperating temperature range for the RAGE s beeween 10°C (30°F) and 40°C [104°F). The retutive
huemidily ramge i betweon 10% and 90% wirh 4 wed bull emperatuee of 28°C (22°T).

23 BEQUIMENT UNPACKING AND EXTERNAL IMSPECTION

Belore unpackag a wIlui. snsprelt 1 Tor external damape. Report any damage to che BIGITAL Field
Service o Bales Qe and the locs? carrier, 1 no external damage axists, the disk drive may be wapacked
wsing the Coblnwdne procedore, .

L. Rermuve the extersal packing meterial shown in Figure 2-1,
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Figure 2-1  Unpacking the Disk Subsystem

Remove the Toor hinpplnz: hedbs Lhat fusien the drive cabinel wr the pallet. See insert in Figure
2-1.

Build the rasmp w roll the disk cabinet off the palles. Lse the fay scrow and nails in the plaati
Biegr stagpied e the comp. Fipees 2-2 shows how the raap is assembied,

. Warning
At least two persons will be peeded fo perform the
nexi step of this procediare,

o w e g w EEm R e
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_PALLET

Fipteee 2-2  Ramp Construction '

Reraove the jonr waoden hlecks from under the disk cabinet,

Carefwlly roll the drive cabinet down the ramg.
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Td RAM TNATALLATION CHECHLIST

The imstallation procedure for the BAGO requires the installation of leveler Teet and 50 cebles, The hewd
lxcking pin must be remaved smd the drives mouosl be set op fur the right veltape and frequency manges.
Al the drsve unit adiéress plsgg mast be propgrammisd, and a shapping reteimer brackel must be released. [1
edhinety are 30 be Wined, this shonld he done first. TF only one cabinet 15 boime installed, go to Pavagraph
2.0, '

Lz dhe Mollowinp cheeklist to perform the RAGRE installution, The 151 mdicales the purageaph aumber
where each provedure 15 descnbed.

* Juiping Cabinets (2.3)

" Instailiog ihe Leveler Feel (2.6) —
. Tnstabhing rhe S Cahic {27

» Serting the Voltage and Fregacooy( 2.5

. Removing the Eocking Pin (2.10]

. Propramming the Unit Addreas Plug (2,013

. Femoving the Retaining Bracket Screw (2.12)

’ Mugping in 1be Poswer Cable (2,113 P s

. Fnstalling Add-um Drives (2.14)
. Porforming Drive Checkowt Progodures (2,15)

25 JOINING CABINETS

The H3042 APSAR (120,240 vobke) cabinet will hold wp wo thres diskh drives, T eomes equapped with veo
sitde panels lor siend-alone wee, I mere than three drves ars required. o second drive cabinet may be joined
wr the first. The M4} P BR (i 207240 volt} expansion cabinet comes with a joiner pansl and no side
paneks, This exmansion cabinet may be joined to the firsy cabinet by rémoving one of the side panchs on the
firat cahinet and placing it an the pwter side of the expansion cabinet, Figare 2-3 shows the side panei and
joiner paned locauons

Use the following procedure o poin disk cabinats,

l. Open tbe Back door on ithe cabined with 1he side panels by teoning e ey ek cobnlerelock wise,
Keler 12 Fizure 2-4. .

e e T R e g [ i Ty e e S L P o TP Bt g T ], S M e e e S Gl T o i e Ty . T S T R T ST T it 1 o i 5 e s i e S By 7 W TR o e e Bl Tl B S 1T T i e gt T A
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S Remave the back cabinel deor by unscrewing The ground wire From e door and thee peiling
down on the fop door Jach, Tie door should now be Mres to B0 ol of the bottem end pasel Jock,
Exfor o Figure 2-5.

R HES EII'.I"-I'i_;l'-I Qb D0 LT

., //"/
\ 2N FANE

L EHD—'F;:MIE LEHC K L
BRALNE WIEE CE4TAL
Fipure 25  Back Door and Fnd Panef Lock Removal
1 Lonrsen Lhe twi hex serows thist secore the cad panel lock Lo the bage of the disk calbael. Then
1l e end panek lock o7, Befer 1o Figune -5,
4. Rimarve the side ;i-.mel by Litling i vertically (o disehigegs 31 fromt the iowr key bottnns on the
side of the cabinet frame, Llasceen ibe pround wire aitached to the sids papel. Refer w Figore
-6, -
5. Trsgall the side panc! jusl eermoved [rorm she Rrsl cabinel un the open side of the exparsion cahi-

nee. Heswn by removing che back end pase! lock from the expansion cabinet. Nest, atiach the
Erownd wiare dust removed rom 1se drst cabiner woihe eapesed sithe frame of the cxpansion
cagnet. Atrich the olbher eod of the grownd wire g0 the side pane! being instalicd, Then lower the
side pafel wver the kevhole bottons an the cabinst. Scoure the gide pancl by replacing the end
penel inck. Reler wo Figure 2-h.
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fi.

Hemeore the twe lower key bestons from the open side of first drive cabinet by removiag the
serows in the center of the key hortony, Refer to Figore 2-6.

10k EEY BLTTORS
s

EEHOLING WIRE

;
SINT FANEL
IMEIOE WISk

TEOTTY

Figure -6 Sede Panel and Botiors Key Button B emorg



Join the 1w cabinets together as shown jn kigore 2-7, Engege the rap two key hurtons o the
[irst drive cabinet into the kevhole slols on the cxpansion eabines joiner panct, Adwsl the cahi-
wels until 1thedr froms e ush.
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Figurs 2-7 Jutning the Catinets
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Remeove this Btlean Leinee panels [roms e frone of the cabinels by removing the 1w serews at the
pose ol wach, Reler w Fipure 248,

DI5K (RRF CARIMET

T 2ANFL
BRACKRETS

SOTTON
TRIY F&aSFL

'#F? Tl OrLh

Figure 2-2  Bostoean Trm Panoel Removak

Ramave the serews Lhat hold the twao retwiner trim brackers at the point where the two cabikes
are joined. Reler to Figure 29,

Flace (e Dot lockiog bracke! over (he cetainer irun bruckets, Thes bell the tan ceimels do-
Eother wiily the existing hardwan:.

Eeplues the twe bettom treon panels previeusly remaved from the front of the cabinets.
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Figure 29 Installing the Front Locking Brackel

. Crper che back docrz of the cabinets and foesen the serews that hedd the two ack cnd panz] locks
ol Ulae poune wiwene 1he 1wo cabinets are jofned. Stde the locking bracket over the end pane] kacks
anul tighten the foor screws. Kefer to Figure 2-10.

13. Ecplage the back door snd any end panel locks removed 1w this procedur:.

26 INSTALLING LEVELER FEET
Uz the following procedure ta install the Jeveler feot.

L. Rewve e four ced shipping brackes and teveler nuis shown in Figure 2-11,
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Assemnble the towr leveler Faet os shown in Figure 2212, Serew o Jeveler [ooi Far enough intin the
levelor nut s that o may be slid into place without ealsing the drive cobinel.
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3y Shide the leveder nul inhe the slols in Lhe cabinet as stawn il Figeee 2-13 Whect the disk cabinel
g 11y Minal docation belore making e fwal levcher Tfeet adiusunicns,

i Scrow the leveler foct dewn patid they make T contac) witd tlae Noor dpest the Teet nanal the
drive cahinet is level.

TE
OTOTE T
NEK HUT
LEVELE
Fo
T2y

Figurs 2-13  {gveler Feel Adjustimonts
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2.7 INSTALLING SIN CARLES
Bl Ui soternal and externz] S0 cables are mounted & the §00 bylkhead. Internal 031 cables coanect to
the top of the bulklwesd and cxteroul 5130 cablos cormsect 1o the bottom.

271 Tmstalling the External SDI Cabbes
The external -_"'Jf'l'f cdbes cernung Mmam Lhe cenirad processing ueie {CPL) asc connected w the battom of the
LA bulkhesd, Refer to Fipute 2-14. Uit the Tollowing procodurs to instail the exlernal SO cphies;

L. Eoosen the teo serews holdiap the 150 buikhead oomsecor te the brackat.

2 Plugthe extornal D1 cable from the disk eontroller inga the Port A connector on the botdom of
the T/ bulkhend. Mote the orientation key om the S0 cable
3 lostall ahe Lwo sergws thad hobd the SUA cable shield lerasinator in place. Refer 2 Figure 2-14,
3 BULEHEAD __--"‘f‘-"-"ﬁf
ASSF VLY SRACKET T A3 ULKHEAD
., " CONNFLTR N

f!' I : — !
< e )
( T~ T T
e )
N N
LH_._.--"'-'--F.-'-'_' wl_ﬁ“?\-i - -.-'_'-r } .-l..
-~
i I'D BLLKREAD

. FUH CIH

i GULKHEAD ,

FOR SECONG A QI e

a0 N

EXTEIA!, .
ER CARI Fy =T

R T
SLA LN

CZ0Z6

Fipars 2-14  Tatern! STH Cable Tasailslion
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4. Clarnp e external S0 eyble to the cabic entey cedaioers befow the 1/0 bulkhead with cither a -
harse clsmp or tie wrap,
2 it 2 sccond disk controller is used, micunt its 50T eable into the Pore B coancctor an Uke bactom

af the LAO balkhesd. Note the orientation key.
f. Repeal Sleps X, 3, and £ for the Pare B S0 cable.

T, Raoconnect the 170 bulkhead conmestor to the bracker,

172 Internal SDE Cable Tnsiallation

The two talernal SIF cables that exit From e back of the drive conncet te the Lop of the 10 butkchead.
Fefer o Figure 2-15. Use the following procedure 4o install e incernal SD1 caldes:

e

INTERH AL -..:\\‘
RO CABLY G e —

H\\-\k‘h'l:lUHTI UG

¥ SIHENE
i/
CAALE SHIELD

i y TERRIAA ORG

14 Al KHEAL
AgaRMELY BFACKET

1:0 JLE HEARD
'_.--"'mHHILETEI-H

1
L=

e “
130 B EHEAD
O3 FIRST
LG Ui HEAD 20-IH

FOR SECONG
ECEaKN

i
T

eFgeal

Figure 2-13  Tatornal S04 Cable Installation



l. Locate the Part A SO cable wheie it exis the back of the disk drive, 1*lup the end of the Pacy A
connectns o the top of the 10 bulkhead. Mote the orienration key oo the S0 cable

| ]

Trseall ke Dwer sorews that hoid the ST cable sheld tarminaus in place. Reler o Figure 2.5,

3, Reopear Steps 1 and 2 for the Port # SEM cahic,

LE RAG)SAFETY LABELS
There e three safety labels on the Back of the RASD. Be sote to read these selely labels befnre installing
an ®AAN. Fefer to Figure 2-10 Eor cheir locations.
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Tiguee 216 RAGD Kalery Labels

2.8.1 Safety Label Luformation
Eachi of the salely labels oceied on e back of the BEAGD i printed in fonr languages.

1. Todusl 21 grves wolieme gnd freguency settings e dhe driva,

2, Label 87 iz o CALITION remindee tocstead the steblizer foor hednre pulling the drve oot to the
full service posscion,

i Lobhel 3 35 a CAUTION reminder 1 w2 the correcl voltage and Jrequency sortings. Refer io
Paragraph 2.%.
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2.9 SCTTING THE YOLVAGE AND FREQUENCY :
The BAAD conlaing & wniversal povwer ssopiy that may be used for 1200240 volt ag amd 50060 Hr oper-
ations, Lse the foilowing procedure 1o sct the valiape and fvequemey o the correcl ramge.

1. Romove the resr cover sod shield from (e disk deive. Baler w Figose 2-87

g
|

ATAG LUV =TT

7

1
WOLTAGE 40707 AiD
,/""‘ FRERLERCY PLIGE

hor CI-811

Fioore 2217 Regnsiza the Bear Cover and Shickd

i
1
.
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Locate the voigage switch and frequency plugs Incated on wp of the transformer assamhbly
Gagures 2-184 and 2-148,

P A g
NSV =
et e N
VD N
-l - .- AED
EJ ;!:.UEI:':_IUEHL"I'
e
I
o [ O
€30 =T
G L : Rams Yl |
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Wi TE VOLTAGE
FASOUENCY =
FLUG FRITCH
Figure 2-5EA  $20% /60 ITe Vollege/Frequensy Configuration
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Figurg 2-158  240% /530Hz Yaoltage/Frequency Conligaratiin
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3. Plaeg the voltage switch intn the necded ¥20- or 240-wnit position. The [20-voll pasioen will
handle an ac voltape tanee of 9 o 128 volls. The 240-voll position will headle gt ac vollages
vange of 130 &0 254 volgs,

4. BetecL either 50. or A0-cvche drive opetadion by installing the red and whitec frequency plugs in
oot ol the configurations shown in Figure 2-18A or Fipure 2-188,

5. 1 cave the rear cover and shield ofT the drve 1 remnove the head locking pin described in the

next paragragh.

2. BEMOYTNG THE MEAD LOCKING FIN

The wesil locking pan s ased w ek the hesd assembly in place duning shipment, 10 must be removed
before the read famte beads con move. Assuming Whel the cear oover and shiebd Dave been ceroved (o
perlorin the voitage settings above, pall the head becking pin ouwt of il locking hole on the posiliones assen-
bty amd put it n the seorzge hole. Referto Figure 2-1%. Replice the rear vuver and shield when this operas
tion is completed,

1 fad LR Sy SHEWA
[ IR LY THE TR K G| T
[E 8 3

Fit o005k L=
HILE

FRIEEIRE S NG ST
- rimrees Hrars
- AL We T LT

-2

Figare 2-1%  Head Locking Pin Removal
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211 PROGEAMBMIMNG THE ITSIT ADDRESS PLUW

Te BLEALY switch cap on the operslor control panzl i3 also the drive vt addeess plas, A doive
upit raraber from 43 cp 134 cun he programmed inis chis lae,  To o 2el the drive noit mmhber
remess the BFAIYY swrich cap froee the cantral panel and cut of 7 tee tabs that 24 ve o the
reviired notnher, Figere 2-20 shows Lhe binary value reprassuted by each tal

If ¥l wish to set 3 specific drive to @ unil member of 7, for sxemple, ol ehs 1, 2, and 4
ol tae switch cap.

Arter lee drive umil number has Heets selected, place the pumeed fabet witl the corraspesiding
nurabar i the recessed aroa of the READY switeh cap and replice 1he ezp on the Jdrive,

HoA DY
PEARY MDICATOR LSNP o= - - e
ARD MICROSWITIS CORTAETE . - ENIT S AP
o
-
-
L
.\'\-.\-\..h -'-. B
T, I;\ k 18
Y .
| CECATOR
Fi
REAR PIH COMFIE_SATION Or O57E

Fipore 2-20 Drive Rendy Switch and Linit Avddress Plap
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211 BPMOVFING THE RETAINING BRACKET SCREW
A retsining bracket will be faund on the hack of all diskc dives shipped ina enlinet, This resaining brocket
seyves o koep the drives Trom sliding ot of the cabincis during shipmant. Omee at the costomer sitc, the
serews secnmimg the deve to this setiening breckes mowse be removed as follows,

i Crpen e back door of Che disk cabinst by turning the hex 3ok chocksise

2 Laosen the redainipg bracket ciptive werews shown in Figure 2-21.

ESTH WIEe! OF DiHivL

LGRS, CAPTIVE
ot BCAENE O
. G TAIN G
ER&CKET

SR L)

itoa B aou 1

Srumar

i S N R

|I-::'|l'.\‘|'ﬂ.'ll.'.\_l'_lll'Jl'-ll"\'.'l'h:l:f\'::

F=NA24
Figure 2221 Remuoving the Batmning Srackel Scrowe

213 PLUGGING IN THE POWER CABLLE

ki power cables from eoch disk drive are already plugged inbo the power conleoller ak 1he base of he drive
cahiner. Only the ag power cord trom the power controller needs o be plugged inle an external poveer
souree, fAgure 2-22 shows the power plugs and feoopacle oypes thal are wsed in lhis power coackaller.
Agoess b the povwer cord is pained theeual Lie back dour of tie disk cabinel, T nel switch e the circuit
Breakes on the pewer contreller until you resch the drve cheokim procedure.
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Figuare 2-22 Power Congrofler Plugy and Becepiailes

214 INSTALLING ADD-ON DRIVES
In #s meinwme confisuration, the FLAG) sebeystem COMEs with oaly one disk drive ina cabu*rt Lise the
falivwing proceduie e install 2 second or third drve 0 o cabinet.

Caution
Because of the weight of the disk drives, do pat try
to complete the add-on metallation without the help
of n [fting device.

2141 Removing the Frone Filler Pancl

The lirel wdd-uge drive should be placed o ghe center bay of the calyane and ihe second in the bottom hay,
Remove the Gller panel at the proper locsiion by unscrewing the fone E0-32 hes nuls that hold i 1o 1he
cabines frame. These nuts can De reached theough the back of the colinet. RBeler to TFgure 2-23.
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Bigwee 2-23  Reimoving Cabimet Filler Panels

L1412 Instulling the Shide Ascenthly
Eack R AGG add-an must be mounted in the drve cabinet oo a glide assentbly. Use the following procedure
t0 instal! the alides on the drive cabingt.

1.

=

Find the Jeft and right chassis shides, (Stide brackets arc afready afrached.
Sct aside the {ollowirg hurdware:
» Figir Phillipe head sems screws - §0-32 % 172 inch
. Four nee bars
Maovat the chassis stides to the front verrical upright as I.i]'ll:.‘:':ﬁ'il in Figuve 2.24. If this is 2 first
add-on drive [middic drive b, wse mounting holes 26 and 29, counting I'ram the botvarm. A ths 15

a =eeond add-on drive (bottom drivel, use moonting holes 8 and L1, counting Trom the totdom.

Mount ibe chassis shides o the back vertical vprighes as shown in Figure 2-35. Use the same
mounting lobes as specified in Step 3 above.
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L14.3 Mounthag the AT Drive on the Slides
LUlse the fosiowilog proceduse oo imows? tive deive ger 1ls slides.

1.

Frrdend 1he stabilzer oot as shown o Figare 2-20,

STABILILER FOOT

e

Fipure 2.2 Fxlending Cabinct Stabitizer Foot

Cautfon
Failure to poi! net the stabilizer foof may cause the
drive cabimct bo fp over when the disk drive Is Tally
exiended o s service position,

Extend cach chassis slide all the 'a;z-l:.' farward ancil it lacks {Figure 2-27).

Warniag
Becase of the weight of the disk drive, o {ifting de-
vire will he needed To plage the drive on the chassis
alides,

Willt the help of a lifting device, place the drive on top of the chassis sfides s shown i Figure
227 Push the drive toward the back of Uhe slides veoil che mannting rails touch 1he stop,

Caslen the drive Lo the chassis slhides wsing Nve 8-32 = 14 inch Phillips pan head sorews, as
shown sn Pigure 2-27

]
'
]
]



Figure 2-27  Mounting the Chassis Slides

Z144 Fxiendiag the Drive on the SiEde

The shides on the RAG0 have a restraint mechenism which prevents tl'u. drive from being Fully eweended
inadvertently. To elide the drive all the way Forwaed vse the following procedure.

1.

2

e

Fatend the stabtlizer foot ws show in Figurs X-26.
Eatend the drive unlil restraant eeechanism copages. Kofor to Fipues -28,

{nseri a fiad-bladed sotewdpver uﬂdET L he res(raint lever Jock. and push the inck woward the back
of the vitde. Hefer to Figute 2-28.

Mush down on the restraing lever and extend the drive to the sordos posidion, T-hﬁ:- b Fippars
22k,

After compigting service on the drive, be sure to re-engape (lock) the stide réstranl mecianism. .

- Caution
Make cerfain thal the resiraint locks are (ully en-
gaged so the drive canoot be pulled o the Tull service
position inadvertently.

A o=
P
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2445 Setting the Drive AC ¥oltage und Fregquency

Tlie BAGD Disk Prrive ponbaing g uriversal power supply that may be used for 120,240 volr ac and 50/60
Ha operalions. The only requaresnent is that vou preset she voliage and feequency 1o the desired range.
Refer Lo Parapraph 2.9 end to Frgurcs 2-17, 22184, and 2-18B w0 petform this proceduone.

21440 lhammmg the Head Eocking Mo
The head fecking pin s wed 1o Toch Uhe Bead assembly in place duning shipment. Reler to Patagraph 2110
and Figure 2-19 o perfora this procedare.

214.7  Programming the Drive Linit Address Ylug

The READY switch cap on the operator comtrol plael i atso Une dreive el addsess plug. A drive unil
nuiber from §a 254 cen be programmed inte tiis plug. Te peoperly progeam the drive unil sddres olug,
refer wo Pamagraph 2,11 and kigure 2-240,

215 RAGD CHLEOCKOUT PROCETNRE,
Use lhe Toliowing checkout procedure after installing cach RAGD,

L1511 Applving Power
1. ¥erafw shal the sc circwil breaker on the power coptrol omie 18 af T Also verify that the cireuit
breaker on each disk driva 15 olT.

T this &= an add-on deive, plug the RAGE power i::url:t m[cn the ac power puilet on the power

|
-
eommal pail g the boiton of the cabinet.
5 Flug the ac power cord From 1the puower comicel unit into an extermal ae veceptache.
3. swilck on the ac cireeiy breaker on the power caneroi tnic,

2152 Drive Checkout Procedure
The following procedure is usél W check ouf eaclh FLAGD.

Caution
This chechout procedure sheuld be wsed ooy by
irained maintcmance personnel.
L. Yority tial the bead lockimg pin s besn removed (Prragrana 2 100,
z, Yenfy thal the vodtage and frequency kas beon properiy set (Paragraph 2.9
i Switch on ihe ac cireuit breaker on the BAsd.
4, Open the frony cover on the RAGH by pushing im the laseh elease on the front of the drive.
L3 Load the disk pack an the RAGE Wefer 1o Paraneaph 3040
f, Prews the RUNSSTOP swiveh on the Tront of the BAAD,
153  Laternal Diopostics
Eun W six internal diaprosticos to check out the statue, regalibrate, and seek capabilicy of the EASD, Reler

1o Chapler 3 in either the faA00 Service Manual or lhe 8460 Matmtenaacr Gyide tor instroctions on
rutusag thee diagnostics.

2



2154 Subsysiem [Nagnestics
Run the lallowing diagoostics when the BA6D is connected toa PDP-TE syalem.

CALTCD (U and Disk Prive Diapnosiic)

foum the folivwing disggnostics when the RASD s coanected 10 & VAX s¥atem.

AL-ENVTRA (LA AD Disk Subevaten Diapaostic]

£ -2






CHAPTER 3
OPERATING INSTRUCTIONS

31 INTRODUATION
Thiz chapeer I:E]'fll;ﬂl,‘l:; the RAGD operator comtrol pane] and ells w10 remove and replace disk packs,
pawer an, and span up dhe disk.

3.2 OPERATOR CONTROLS AND INDICATORS

- 0 The BA60 opecator control paned is located on the frong of the disk drive. Tt consists of five swetches and
o togic plug (UNMIT,/READY). Sec Figure 3-1, Covening these conmmals ane sin wndicator caps beled gz
frodiows:

. RLIN/STOR

" FAULT
: . INIT/READY
| % *  WRITE PROTECT
- A Part
. B Pori

Linder each indicnwor cap is 2 light that can be o or off regardloss of the switch position. Table 3-1 lists the
conditions that alfeer the indicartor lights. The furction of eachk switch 1= explained m the fallowing para-

3 ' araphs.

L

. ' I FORT &
H";}éﬁ';‘;ﬂ,:”“ SWITCH AKD iNDHCATTIR,
{RELY TRHITE,
LIk S TP . AEQN WHTE0TET 4 FOAT A
SIWTLA AND HOICATOR o, WOICATDR M7 AN NOICATOR | SW1M0H As INDKIATOR
IMELeLHan 'ﬂ-\“‘ IHITE IWELLGAM 'II .all-l|.||-||_=-I

- * 4 I
= e \"ﬂ Hxh‘*-'- x‘h : l!I
1
ALk i=.ﬁ.LILT T Iranoi ““"'Fi & i_l

H PROT

oz o b ! cmarinad haas b e

- e ——— - — —— — i

&R0z

;' @ Fipure 3-1  Front-Pape] Controls amd Indicators
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Takle 31  Indicatar Conditians

Lndiculor 1T T

RLIMN/STOP Wien disk 15 lurniog When disk has stopperd

FalLlT Wohen orive detusts » Whien oo (2l see
fault detected

BEATH When drive 18 omne When Jdrive can n
ey lukder and ready process fRose reyussts
0 proees fiosd o §8 Aiar oo
request. (R LN Jight eylinder.
TSt be on.) '

WRITR When drive is Whea drive is

PRO ot phyaigably or wrile efabled.
Tomieally weote
protected.

A Wihen drive is on- When drive is it on-
lin= io sonlmalles A, e to contrailer A,

B When drive 5 on- When drive is ol o

line to controller 5.

fine fo comtratier B

121 RLUN/STOF Switch and Endivsbor _

The KUK SSTOP switch is 4 doubic-action pivh buteon. Wher placed in the B UM position (hutlen in), the
switeh reguosts that the disk spin up and load the heads. When placed in the ETOP position (buiton cut),
the heads are unleaded off the disk and the spirdic mutur i slopped. The RUNSSTOP ghi always eeliecis
the plysical state of the disk spindle. When the light is on, 3t indicates that the dsk spindle 15 spinning.
When the light is ofT, il indicates thal (e disk speadle 1= slopped.

Il the drive s o0 fine and operating when the seatch s placed 1n the STOP puszion, 1he drve will complate
atl ovtstanding write operations commanded by the comiroller belore spinning down.

IF the RN /STOP switch is in the IN posilion when power is applicd to the drive, it will have tn be reset by
releasiag 1t and pushittg il 10 dgain Lo $1a:1 the spL-up sequenos.

321 FAULT Switch and Tndicatnr

The FAULT switch and indicator porforms a dusl function. When the PALULT Jight is off, the FALLY
swielh ¢an be pushed to perform a lamp fest. When the TATILT light 35 on, it indicates: dbat an error
cuadation eawts withis e KAGD,

When the disk drive detects an crror, the FAULT Light comes on, and the drive stzyvs 1w ils corresl opernt-
ing slate until the condition is corrected. Some faulty may be corrected sulomsalicaily npon reesipt of a
DRIVE CLEAR coramand. The FAULT light will go off when thiv accwrs, I the [ault copditier 15 aol
corrected antcmaticaily, the FAULT Lght will 512y oo, and the FALLT button will hanse te te pushed, [Fa
Candb sxzcurs during o sgan-up Uey, dhe span-ep will Be aborled.

3-2



The FALILT batton & @ momertacy contact switch, When pushad the Arn tinte, the switch causes the
drive o ender an ol Mline stale relotive o the contrabler. Ln this state, the drive sssees concral of el Front-
panel indicatnr fphis which blink W display & binary code indicating the type of fanht. Tuble 3-2 shows the
hex fault endes that oae e disnlayad by the fioat- riatel ielicsiors.

The blinking fusll code Wil rematn displayed unfil ao attempt i mude o cear the Gavll by pushing the
TAULT swiecl o second tisse. When the FAL LT switeh is pushed che second time, the deive (riss 16 cicar
the Taude condivion. 15 successfel, the FALILT light wili po off and the drve will retuen W e avaidabie
stae. 1T ansuccesalol, the TAULT lishl will remain oa veiil the drive is repared.

‘Table 3-2 Fanlt ldentdicasion Codes

S — N

Deacripieon RUN WRET HEX
of brmor aTOP Falll.T _ REA LY PROT M f Code
Mickpaade

CEreT Lmar

T 1o

frome pancl)  # of off off nff aff fart
Heaels i -

switch faolt * it ot off aff ol ikt
Front panel

faull * ML of T ofF an T n:
Lomi span-up

tirme Mault ¥ ol aff off nn an 03
RBad servor

samples fault  * off ol f (H off an 03
Bud vetusity

T ¥ af T i1 I 5l T {Ha
Eanear e .o

lgtn ¥ ail ufT L1 N 0T {17
Retry on seek )

(B FELE * alt ua olt ofT ulf {if
Losl serve ]

samples faall  * Gl T LI ol T ulf ih| 1%

Heads homne
gwitch wiould _
e dpert * - off . (i ofl omn off N

* The runfseop switch ey e v or ofT depending on the siage of the drive.



Tubkle 32 Tawlt Tdentiflcation Codes (Conth

Descriplom RI'N WRT HEX

ol Error STOR FalllT EFany PR A H e
Master

PO T -

Fauit * an iff oft ol T < off it
SO Fauli * R aff of ! aff C i L
Trvylid SE0 -

leve) 2 }
command * an - 13 off on T 13
Master

PbOCEsST

tauwtt T ') (T ol il an ir

* The run/stop switeh may be on or off depending on the siate of e drive

3.1.3 UNIT/READY Plug and Indicator

The plastic cap beled READY iy both an indicaror cap and a removable anit address plug. The READY
lipht will come on after the RUNSSTOP switch is pushed in and the drive hus completed a succousful
spin-ap sequence. The drive is ready (o accept read and write commands whenever the READY light is on,
The READY light will go off when the drive is performimg seck operstions.

The plusiic READY cap s cam-voded fo distinguish one drive Froer another i smulti-drive srmangemends.
This unit address plug determines the Jogicai number that this drive presenis o e host. Only nembers
belween 0 and 231 may be proprammed into this anit address plug 4 saipsfy the reguirements of the Mass
Strape Control Prorocol, The procedure far programming the unii address plug mav be found in Pars-
granh 2,11 and Figure 220 of this user guide,

324 WRITE PROTect Switch aod Indicator

The WRITE PROTcct switch is a double-getion push bulwon with g budfe-in indicator light, Push in the
WRITE PRO oot switch o place e drive in wrile proteci mode and turn on the WRITE PRG’IL.:: light.
In this meode, the write circaits of the disk drive ate disehied,

Redense the WRITE PROToct switeh (LT position) ro cnalle the weite circuits and turn off the WRTTE
FROTect hphe.

325 A and B Port Select Switches

The RAGD has lwo port selecl switches, These double-action switehes (A and B) have budi-in lighis thal
indicate which drive porl is presentiy on-tine to the controller, Pusk in the A port switch Lo muke the drive
available Lo a conlrolier through port A, Push in the B port switch o make the drive svailable w g cimtrol-
ter througlh porl B. When both port switches ace poshed ia, the drive wall vperaie in the dual-port program-
mable rarsde where cither coneroller may acoes the drive when it i not sy, When bath switches ane oat,
the drerve is ot avaitable through either pori.

The (N /OFF conditions of the port indicator Lights do oot alwavs follow changes in switéh positions immc-

diately. For examnpbe, if the drive is on-line 1o comraller A, the A port light will be an. If the switches are
then reset {or aeeess o conteailer B, the A fiplit will stay on onb] the drive fs seteally on-ine to controller B

-4
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14 FOWER ON AND POWER OFF

Power to the disk drive @5 contralled by two cirewit breskers. One circuit breatesr is on the power conteolicr
at the buse of the cabinet, and it comtrols power to all drives in thal cabinel. The other cirenit breaker ison
the back of epch disk drive. These lwo cironil breakers shosdd nermally be lefi in e ON position atter
drive insezllation. IF both of these cirouie breakers gre on, the drive will spineep witenever e BUMNSTOP
switch s pusbed. Beler to Figure 3-2. :

ARIVE EIACT
ariL sk FRR ’

FUWEE COMTROLLEA
ClASu T PREAKER

MANEA
el

4 £2_ Ny

Figire 3-2  Dirive Circuti Breakers

M the RUN/STOP switch is in the BN position when power 15 applied, it will have to be reset by refeasing it
and pushing it in again to start the spin-up sequence. -

Ta cemove power from a drive, open the back deor of the disk cabinet by tyening the hex lock chackwise.
Swirch off Lhe Grouil bréaker on the Yack of the selevted drive, [T voun wish o remove power 1o wad disk
drves, switch ol the power comtealler cirenit hreaker,

A4 DISK PACK TOABING AND UNLOADING
The RA&E musr be loaded with en RAGD disk pack and theo be brougit Lo the ready state before informa-
tion can be stored or read, The procedurss lor foading and unloading the disk pack are as fallows.



341 Loadisg the Disk Pack
Lls¢ the Lollowing procedure to load the disk pacis,

1. Appdy power by tuening of the drive cirowil breaker hueated at the hack of drive,
7. Make swe hal U RUN fight & off (RUN/STOR switch §s not pushed i),

3 Push the refease button to radsc the front cover, Deive power musl be on Lo operate the cover
el tame bulfon, Hefer to Figure 3-3

READ WA T2
HEARS

i - T
\;’7\
Sirran E"’*H"XI

LU

Figure 3-3  Daining Access w Lhe Disk Spindle

0T SAIBED

4. Lonk into the disk weli to make sure that the read/wrile heads are retracled Mrom the disk
abmoud area, Failure to make sure that the heads are fuliy retrocded cpuld cavse demape o the
hescy andfor the disk fack.

=N Bemove (he bollog dusi cover froun the disk pack canister by squeezing fogeifer the two slide

burtons oo s wiederside. Avoid pleciag Dngoeprin o Lhe exposcd disks inside the canster,
Refer 1o Figure 3-4.
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DRk PALE

i ey oD E

DIEE Aaits
LANEETER

-

_ BAOTTCR DEGRT
T COVER

EXJETEE Tr EHE T

S OELIZE BUTTONS N

= TE FEAMODYL Wl 10
Crdal BOYER

0z -1A19
Figure 34 FAGDF Disk Pagk Stormes Canister

L#fting the canister by &z headle, sel the pack ona Lhe disk spindle.

Using ome fand w turn the Teamdle while podding the Jdisk pack covver stadionacy with the (qber,
ritlaie the pack Reedle clockwise onfil i stops tummene. Orive ane ast, lmm 1wast to the landle and
BifL Lhe slomige candster ofl ihe pack.

Clase the frowl cover of the disk drive.

Push in the RIIN/ETOP swikch and wait for the READY fight to comie on. "The disk drjve iy
then ready to aeoepi read and write compugds,



142 Unloading tle Disk Pack
Lise the following provedure o onbed the disk pack.

L. Hetease the RUN/STOP switch and watt for the RN fipht to po ofl.
2. Pusgh in the release bllt'[l}:'t and raise the front cover,

L Place the slorage cumster over the disk pack so that the posl |:=ru1ruu:li1ng froun the cemer of the
disk pack covtacts twe canester handle.

4. Using one hand te twen the bandic and the other 1o hold the disk fack Hla;ch‘rnHr:e= rodate the
camister handle counterclockwize until the pack i5 free of the spindle.

Usistp the canisier hande, (Gt the pack out of the disk drive and closc the front cover.

(=]
'

. Tnstall the bottom dust cover on (e bage of the stornge canisler by pressing it on geotly uedil it
lchs. enle place.
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HA G ik [rive Reader's Commenes
Uzer Cuido
EK-0OR AGOL01

Your comments and suggesions wilt help ws in our continmons effort (o improve the goatity and
neefulness of o publications.

What 5 your pnmsrul meagtion w this menual? Io your jud,z,mrm. 1 il l;{mlph:u: agocorale, well mg;mlml:l well
written, efc.? ir is easy o use? . . ) e e e

What teatures ame noost asefult

What feulls or emors have you found in the manwal? S
Doey (his manual mﬂsﬁ. the need you think it was intended to sansfy?
Does it satisfy vour need=? _ ___ Why? N

i1 Please send me the curmrent copy of the Technica! Dacwmerntation Catefog, which containg imformation on
the remainder of DIGITAL's technical documemation.

Mame Street e i e
Tille . City _
COBMPARY - oo s oo e oo SRRSICOURLEY i
Departmeat _ Zip

Additional copies of this document are avatiable from:

. Digita?! Equipment Corporation
444 Whitney Smoeet
Mornhboro, Ma 015532
Atenbion: Comeunications Services (NE2/MLS)
Cwstomer Services Seclion
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