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CHAPTER 1
INTRODUCTION

1.1 PURPOSE AND SCOT'E
Uhis manuoal provides milsmmatien on the capubihcics, installaoen, oporstion, awd programming of rhe
R14NR1412 Disk Subsystem. The basie subsysiem comprises one BT, REAT] ar B1LEA combralior and npore
Lowr BLOT or KLY Lhsk Drives.

This iz s endended primazily Do eperinity o< progrannniog personne] . Seceice stwould be perlomed nmly
L el ified Toginal Deid ez imsecng and roainteonanes pecsonne] . A preceauisile tor underslandings thas roanul
i oA aasie bnoweeledge of TS ol PDE 1L processors ol perpherid s

1.2 KREFEREMCE IXNIMENTS

Tahle [-1 lisez the drzuments that wll be available t peovide the informdtion noccssamy or & comroos
nrclerstand it ol cee function. cheory and manoienance ol the RLO T RLOZ [ish Drves anc the KLY VRLE-A
Controllers, Fhe Cnibus ard L3111 Gus wre deseribed to e P00 By S foncdDogd CEB- 173256 The Orunibuos
iv described o Lhe PP Winiarocesior oer’ o Munog' (LR -2AE- ML

Tahle I-1 Heference 1Incoments

Tiile Diewemasnt B
KLU [k Drive Tochmesl Manal FE R141]2 Th
HIAH sk [Drrive lustbratod Pams Breahoown L:P-(HHIT G- 1*
K02 [Hek Drive [lstratod Pars Broakcdown FT (WKWl i 11
RELDERLTE [dick Subsysrom Paoventive ET Qo00E B
Mutmeance Mool *
REOVRLOZ Dosk Drove Pockel Merviee Croide FR-RLIN2-1%;
ELIL Conteoller Tectuical Deseniplion denual EE-ORLII-T
BRI Corraliee Techaisal Descrypricn Manual LE-RLYI11-10
Flda OBANIBLS Contmeller Technical Blannal BE-DELEA TR

P ROTE - This docwrnent s wnly available ke Dl Pepeipangn ] Compeusion 3orvics personns].

1.3 SHESYSTEWV DESCRIPTION
The KLURLIZ muss storage swhsysoem is based on the RLDLIKRLOZK disk cartridzes, the KLUBRLUZ dnve

uniftf=1, anil an appreqriste cantrellzr sueh s the REDLORDE LD, BLY L] ILEI-117, o RL3A (PDP-Hi 1w
hazic suhsysiem is ilhiserared i Figaes |1



{\ COMTROL
UNIT

' E
ALt 1 CU/DRIVE 1M [EREAL
<:> ALV {. :> "OAWE O
AL&A
* FREAD DATA
r STATUS
v SFCTOR PLELSES
{DRIVE 1|

S

—

. Er;ll::_ils «  GETSTATUS

[ ]

oS v 5EER {ORAIVE 21

= WR.TEDATA

y 1 7

OO0 1O

(DRIYE 3]

CEANCT

bigme 1-1  Twperal BLOTELUT Mexs Stemoce Suluwslen:
Crilicuralion

1.3.1  RLI/RINZ Idisk Dreive
The REDTRELD drive wnic is e inta o chassia thar slides oot at rhe camaingn 1o alow he operilos gooe 55 0o Lhe
top enver tor lnading and unlaading of rhe digk camades. I che srops o the shide soe sooomad ]y celeased U
chasiy cun e pulled farther aut sa that the rear fopenver can he rermnved farseevicing, The frant pioe] conlilos
vperador comlsls anc indicaiors.

wilb an o perwer cord and cimeuil boeaker. o clieed- L clean wit avste, a4 conling it syslem, apprapriaie
salely tonerlocks, ol connectess Tor e [0 cablez].

The chemais contains o apiodle, D seaderile feads rmountsd o a positioner, e medules, o poveer supply

The dirve unlt s shween o Fraue 1-2.

The RLAZ daive uail I3ws o abel cending “ELO27 on e fond pansl The TRLGL deives cunre iy does wod Tive o
Tabe] aleptalvine ioas an RLOL.

[.3.2 HI. Contrnllers

Therg ase three caatrollors availablz far the REFPRI subsysiem. All con handle wp oo tour drives and all
foature PHreor Momory Accosy J13%1A71 aperacion.

1.3.2.1 RL11 Controller Description — The RLIT Controller consisig of a sinele, Iea height Small
Freriphecal Conteollier (5BC) module designated MT702. It is wsed o nterfuce the dove with the PDRP-11
Unilas, The daca is fomatied in | G-hit wards. Uhis contnller caon odle any combination ot up te four KLOT
andfor TREOZ Dirives,



1.3.2.2 HL¥1] Contrller Descriplivg — The RLV] L Centealler consists of feo quad heighe modales
designaccd MR and M4 Uhas controller intecCaces The deive with 1w L3111 Bus. The daca iz farmarred
i La-hic wnrds. ''has controlber can bandle any comboatien of ep e B RLOT andien TED N2 Mirivay,

1.3.2.3 RL3A Conteoller Pescription — Tle RLEA Contioller congists of a singlz. hex-height meadoic
designated MESAS T 05 used w0 dauberloce e deive with (e PD 8 Cinniloss, The daracan he faomarred inzithe:
£ bifbyoes or |2 bicsweads, This congroller has z jumper-determined chooee i nandling BTS00 o1 KLD2 Drebves.
Howecwar, io the REOZ jumspered configueation, iean handle any sombinatian at upes faur RO andior RIO2
Miwigs,

1.4.3 RLMEK'RLOZK IM:k Coritidpye

The BLOTK or BLOZK 05 o meoovable, wp-loadusy 5340-vepe Jaskh carteidee e 2 Focrmanied di i oamnoer
iadyue o the BRLOLTRLD? subeyrstiewn. Dot cortrdess cotoin o single platter. Tle RLOLK conmdes hes o
cipaity ol 5 2 ppepabeiee o wsec data, aos e RLOZK cactoilae seill Iodd 104 maspabeeres of data, Bl sidss
oot Thes pladler g waes] Fop Jan Theme aze 250 wacks v each ELDTE plaver surloce wnd 312 incks von sach
REDZK plarrer soeface. Fach reack is Jivided inlo 20 sectors. Baelr sectun contains 236 byles ol duta, The Lest
rieck vl the lust swiface s veserved for the cactridge serial number and bed zecicer infarmgrann., Head posinioning
servo Ilormulam and feader infrrmoarion are prereeorded at the facrery and camnor B cgfoomatied o the Tieid.
Thiz informagion. alumg wilth the data, is vead by cthe read/wrice baads hut the atemal lagic of the drive uin
probects e swereo wnd beeder inlometion from being overarimen.

Ll P

Frare | L RLULELEZ Dk e



1331 Toerehamgeshility — The BELOTE and KLUk Disk Cartricges are nor funeoene | Dy Soferchaseeble
althoug o the e pleesizally poenclangeasnlz, s possible oot an RLOTE camsides a4 60 Te00E drive. Do
exaraple, P proper opg o row i oo occur . An BLOTE carmadge weilten on gn RO it can e oead e ooy
ether RLLG untr cven iF thar umir i contalled e g daillesson tepe of concsaller, The anly Timitanian ws 2lis
irereangeasiliee i that i an RLEA comaeller 25 owedd wowrile duls and 1he camteidge i no e aeed an e
crntralled e an BEED oea BREN L canticdler, e BLEA muel use an B-hic bz made of spection,

An RILEZK cartridge wrarren on an BE 02 wnic can b rgad coany ellee BLO2 uniegessermime che same sandicions
mentiened akove).

1.3.3.2  Sveler bormal — A shown in Fiewe -3, sach s contains

« Zeevu dnlonnaton lor bead positionins

= lleader (addres-] anlemmution

= Dhata — 12F wordds of Lé fbls sach, nF
1"-1("\. ._'.I'_n.'l:l_':\-\. |,!|. 3 l:i'l'\. coach, ur
170 words of T2 bils cach

Clpl (e chatin portian ol o sevior can be writen by the ueer. L he seren and headerinformating is pooteeed T e
drive Fovis and contnellar e gnsoee dish el and cannot be written in the Hclkl.

Fach seotar sracts weirh a secton e thar s e e o s secter anscduces oounstsd on us drive unt, I senses
the sector aarches ther are machinedd oo the Tt Oof dhe dish carliridee.

i, the i rzat sector noteh passges e the soctor iinsdove: e Deisls Jetect twooservo pelse Bersts (51 cnd
320 har e pasrecoended oo Ute poatter, These aorva buests e vsed b the deive Loaie Dor Bead soswioning.

Fnlloweing the samaa milse hursts is tne Besder, 1 eansists o

+ A presmble of three words — A7 00" Doks wnel one ST 17 b

+ A vl e eontainy the adideess — sector, bead, andd < linder

A weamd ef all feToce-

= 0 weord comlatrimy wlonielse cosaled by Uk Oyl Redundaney Cheok (0CRET oo
= A un-word pestirnble of all aemues

Tusllowing the header s the gser wocable dagg arga, Ir eonsises ot

oA preamible of thece woards — 17 707 bies ancd one 77T hic

o [Rara L L26 saidds of DG hits ar 256 hyles of 3 2ils o 170 wards o 12 allss
oA wrd eoncaining, CROC-penerated inlermution

A nhg-ward postamble of all manes bits

Follmwine cuch seclor is o peraesd of wdle dmee el osiuply o owail Tor e pesn scotun puls

Im ahdetiom e U Ut Lrach . thess e lracks Dot aosade ol onrside of the diata pics /oot coersin migue seev
signals that dedine these ances ws poand bande, I0the sadt e Teads atsmpt o e g giand Teind, e drie
levgie causes Lne positionet woredreel Moo Qe guazd anad wod setgo os the data arca.

The desbe has o ponzioal cotaticeai spoed of 2400 revimin, Therotorz, the omz ot ane ceveluoen s 25
muilccend s, Sinee the ceveduiiong s G ded inde d0 sgerers ) the duracion of cach :scooer 5 h22% T rosecnmd -
This 62 microsesund period i divided woo noa-data (sectar palse, beader, wle o) ume and duta tnes. The
dulis Lizns perivd 15 SO0 mie nosmeands, Thios, the data i translemed i 5 micnesscand buzste thal our gy
625 rmicTuseconds.
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Fur 10 b weaed mods there arg 28 senrds of data iaoa seereer soole peak pansden rfe s 3.8 aiciesescanas pet
word and The averags wranster rare is LY micresceonds o aod.

Far & hir loctas (256 hytas porscotor], the peuk transfor rae i 13 micmeceondy per hyte and the avarge ranstor
jarc is 2,4 miarrszconds per by,

For 12 bit wird smede (LA weonds per secterd, e peak tosler tae b 209 e roseconds per word and the
averars runslor raks s 7 rmicnizeconds per word.

1.4 SECTOR LOCATION

The RUDMERLEK Dok Costeidzes do nar bave o pleesical wdes ool occucing once pee revolutican
rachingd inre the hnh g same carmidaes de The aontoaller detarmines e poaricnad poesion of e disk
caridge hy reading, from rhe header, the sootar addreas 25 well as the head Csurface uad celivder fack)
addrgeses. Thus, che camridge doey not need 4 paysical index. The secoors are relaceted e aptimize the data
rranstor rete when it bocomes necc-sarny B postonmn Losock dumine o data transter,

A head swilch beodlee other sarfece 1 consikdered o seek beciues the ELOURELD2 subeysterm uses servw
o formmatasg Lt 1s reoorded aneach tnck, The ey solected Deadd will position el oser the center of the
truck. There 3 e bard warg-cootrelled plicii seek on the RLAOFRLOZ subsysen, All seeks, including, spiral
(- Laceslerp seeke . muel e proscatuned inda tie sofiware, The cornger Tead must he sglecied and posinnsed
weer D crregt rrack hy a seck nperation befrre the snfiware can inidiate o dats orenstor

Whan rhe: end ot a track iv rcached, and the dats tran=fer bas i Doen completed, che softaar musldeoone off
raro things . [t must swicch w0 the howd that is over the cormespondinge rwck o the other surface (6.5 millisecends
averape, & millissoonds maximuoem) or e soflean muel zsue oseeh W the nead sy linder 015 mteecemds]. 5
Lthe head s 0 be swilched also, the seek aod the bewd seiciiog eee nerodly combioed, Chace tee unir bas
corupleted the seek upscation. the soltwore can contoee 1 Jula rensler,

Tor reduce e rotational Linency Follow ur o el seeitch seek. surface one s oflset by 17 sectors (R suclace
aene, Tl siehl ol seconds heed swich cooespsonds 0 13 sectors ol this eilset and U sdeditionl Gour secloms
wlow Tor seliware evecheid,

T ceduce tng rararianal Targney following a ane Svlinder seek fweith head switehi, surface sene of 5 evlinder 35
atfaet by 29 seerars fram surfase one ot the previons eylinder, The L3 milliseeond seek time mkes 23 spotars of
this ntfeer and rive mnte sactor times are dllowed for sotresare oo,

These twr offser patterms gne dlustraced in Figures 1-4 and 1-3.

1.5 BAD SLECTOE FILE

The Bad Sector Cile 1x a lit of ald bod secters Tound e an RLOTRGRLGER Disk Cortradee. 1 also condains the
carndere secial owrmber, Tle operaiins eysterouses e molezoid oo e arvomd allocatige bad sectors o user™s
Mles.

IC rhere is arcciegr inoa Reader, o if there are [6 eonscoutive reaniw e orors within ong secrr, it secione 35
defined az a Dag seorar.

This tile is reconded oo surfaee 1, oeack 235 cdecimalyot an RIS K cartride, and swrtace | track 5101 {decimal)
af an RTA2K carrides. The file consists of 40 scctors of 125 words cach, Figues 1A sionws the toammar ot the
Bad Scctor File.

There 3s toorm doche Gile for L2B souries seritie by 1 Gocory aosl Foc 128 entzies e cao b owritieoin the Tield 50
hud sectors devedop durine fiela use.
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BAD SECTOR FILE

1

SEC
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fl OUPLICATE OF SECTORS 0, 1
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1% DUPLICATE OF SECTOAS 0, 7
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g? FIELD WRITTEM SAD SECTOR INFC
77 -
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VYORD5
175 N T FEATY AR MOST SIGMIFICANT OCTaL DISITS OF CARTRIDGE SERIAL Ir".|L||'l.-'|3I:H
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1.4 RIDUVRLAOZ STECITICATIONS
Tl Tullereeing tables st the speciloaiion: of e KOOV RLO2 Jirees and the BLOTESRLOZK canowd ey,

luhle §-2
Luhle |-
Tulele 1 3

Charaelerislics

Width
12xpih
1lzieb
Weighr
Mawnring:

Toseer Bupnce

Inpuc Py

Puower Factor

Rrarfing, Cusrens

Heat [Jissipation

Powear Cord and Clonmeaior

Halely

ez Lce.s

KL L2 Dusk Do Fhpscul asal Bosircnzng i) Specilsanans
KLOTELOZ Dush Diciee Qpeerationea: Spec:lisaian -
RLOTRRLO2K Drisk Curlridee Spec Givations

Tuble 1-2  RLOT'RLAZ Dish Drive

Physival and Environmoenlal Specifations

Specilbcalioms

Cartipanble e 19 Do RETXMA ek
f3.5 em (23 ind isthid herel
0,32 cu TS i)
2 ko OT5 I
The drve mounrs nr chiassis livles
80 LEY AV (475400 Hies
TR0 Vae (47.5-0% Ha
C O Taadly seleciable)
PRt WA e a2 LS Wae, a0 Ile
Caretler Lthan (LKS
SA41A fnnal mas G 127 Var/dT Sa1 Hr

L7384 (reos) mas 00 1460 Waed7. 567 He

1

|

I

i

|

i

l A5 Lrns) max 7T WaedT Soah He
I

' 254 fmns) max % 354 VYae'17.5-171 He

534 B lie -z

A rneeleled Ting wed sompanble wohl tbe drive operating voltzoe 2nd the 341
pres conesl for ] 20 %a s aacked o e drive. Uhe powes cord i 2,74 m
e R dong and the pheg s SEMA S JEP,

Tle 230 Yoo plug o be attached e gl wollaze drives 1= NEMA G- 158,
The RLONRELO? Dask Dzvve 35 LD listed and ©5A ooiited
Ioterkecks e wsod whee poleotal exse e damage me drive, madia,

OPCTETS. oF Service porseong],




Taulbdle 1.2 RLOLIRLOZ Disk vive
Physical and Environmental Specifications (Cont )

Characteristics Specifications

Temperatnre Humidity " Iperuting:
Cormnperature: WP O G307 Towe 0702 (1047 [
1Derace emperature ol T8 IR0 coeters (17 TP TR feetd

R lat e Dlurrmidats: 10 oo S peacend w0l iaxinsn wel bulk emmpecaluce 287
08 Tboand noznan dew poim 26 C (0% F)

onaperating:
Temperanue: —30°C 0 a0 F) o a1 R

Relative Humidity: 160 1 U5 perceal, noncondens
Alitole dperatimge: A3k oo 08 000 DL coix
MNonvperating: 903 o (W1 000 Freomas

& o b Dperating:
all sine showa pulse of 1 gravity peak ol 10 = 3 ms dwzarian apglicd
aney i either direetion of oo erlhagonal axes 03 pulses roal)

MNonoperating:
Hall sine shuch pulses of 30 gravie peas of 30 5 10 ms duration
porpendicular o each of six package sucfices.

Y ihrilicon {perating:

st vibralion Usvweep rar: | acraveding
F-340 e 0002 00 displacome er ampelind.:
50-500 e, 025 praviry peak

SO0 3 He, 1025 sraeiny meak

St 3 Hr, 00612 in displacenzent amplilucs

Moo peratimge:

Vertwal Axis bBxcitativr - D30 aevity {onsd ovecall Fremns W o0 360 Hee
preact =peetral densiy of 0029 @ e from 100w 30 Hz, wich 3 dBfecuve
rollanld Trorn 3640 100 300 e

Loneitudmal el Lateral Aois Eucitation — 100K aravily (rms ) eserall fzuom 10
L 2060 Hay parweer speclil density of 4LI07 2 He from 1o 30 1 e, with 8
divcve palleff from S o MH) Hr

EMIE Meers DEC Staadard 102, Seccion 7.
[Just The drive will wperale iz oo assbient atronsphere of less than 5 omolloo

particles (1.5 micrus vr eger por enbic foot of sir Uhe drive s mteoded w
mn inoa lichy mdustey o1 cleaas snvinonne2ne.

Al Maxicouon pite. L 15 dejrroe-
S dom ralls LIS degees

-



Tahle 1-3  RLOLURLOZ sk Ihive Operational Specificatioogs

Charwcierisiics Speciticarions

GeneTal Litear hit densicy: 147 Dbitsiom (3723 bi/in) ot innermiest track

I bil words per secoor; 148

I Murnber of seclors per rack: 30
Trsk densite: 3 %m0 1250 For BLOTK. Wosimm (250000 [or KLk
Murniher of tracks pec suckace: 236 for BLLLE, 312 ot RIOZK
Muriber of surfoces: 2

¢ Fromadted capacity (megalwresd 302 o RLUGK ., 104 for REDZK

VD EBEremoding mesthe<] Bladitied Fraguency Madulauen (M

T ranstor Rate C Wi rate: 4.1 megghicysecond L1 porecrt
[LnhulTered Valuosh [ B cell width: 244 o= = 1 percen:
I Word lranster Tate (T4 Bit wordst 256 ilowendy'seonnd = F o ne

Latency Fonatmtil lreguensy: 2400 peelnin — 02525
Avesige Loty 125 e — 1235
Macicing lidency, 23.00ms + 0.237%

sceh Lime Aoverage weck hme: 5% maomas (63 fracks trr RLOL, J70 wacks (o BLO2
. Ooe cvlinderizuck seek lime: 15 ms max
sz seek e 100 s ras (258 mee ks Tor RLUE, 5 F2 tracks far RILD2)

Sat’Snp Time Htart time: B3 sccondy
Htopr rima: 360 seconds
i

Dara Facmear | Refer 1o Frepee 1-3




Table 1-4 ELOIK/RLOZK Lhsk Carlridge Specifications

{ haracterissics

Operacing Environmant

Alorpge Tiuvisvuet

LHmensicn s nLoastricige)

Mavimym Seed

Truck {pomotry

Tudesmatalec inbicann 0s0
Drata Liacmiioe

specHlcations

The cariridge will operats over o emperaturs rangs ol 29 w48 C i)™ I
T2F KL ara relarive Tweowdicy ol 8w SUpereent. The st T oead iy must be
less than 257 (78 Fy Befurs o canodae 1 placed inaperarion, it should be
canditiened withio s cuvsr [or o manimum o 2 hours is e sons e nyvinon-
rriznt s that it which the disk dove s opezating. (] e ahove speeificd ranges
Uor Tt neccssanly apply 1o the disk Jrived

The cannidge ~houbl b stored o a femperaning hoeseen — 4 O w65 47
C—4 1 1307 1), weath e wer bulb reading non gaceed oe 20° 085 Do Iar
wiel bulh wmperatures beowcen 0095 Cand 28°C (337 Fand 857 Ty he disk
carridge will withsiund @ relative homidicy of § ne 80 peqcent. The slray
niiastis Oebd mensiay shall not exeeed S0 e,

The external diameres of ©ag oop cover 33 38,035 oo (L5 T inb

Lhe extermal dizmere: o tie prorectian cover = 3700 i 114,55

Tl externol heicht of the cortndee s 619 enz {2044 i),

The roteding pacts of e Jish curtriclee aee cepable of wilth-landing the cffeer

nt strgas created while morating ar 2 500 1evimin,

There wre 2536 discrete eoncentric fracks per data sswtase for the RLODLK, 512
trachk s per data swrfses for the REDK.

Dhisto Tk, W inuiDicistion — Drata trac ks ars oumbened by conscoutive desimnal
orobece (000255 RLOITK QU0-51 1. BLO2ER D stacting a the ouiermost data
ek of exch data surfoce.

Tigta Sgtace Ideoriteatiom The e deady surtiee s el 0ol e
lpwer susfpce 15 pumbecd Lo corzespond il the Dead oonbecs,

Cyhindar Addvass — A& oylindar iz detined as loch dara tracks Ton cither
swrface] with & comman date track wenbofic acion.

Duitis Trsck Adddeess A 18-Dit veond Jdelosss the da ek address, i 0-5
deline 11 ssoor, bi & delies the sunfce, sod Dite 7215 Jdefus the celioder
adidoe =g, This focmeaaen s oweund |oof il secwr™s Teader,



CHAPTLR 2
INSTALLATION

2.1 SITE MPREFABATION AND PLANNING
Thiz chaprzr describee s powees space, eovicommeotal, cabling avd satey iggnieements "hat nst e conside sl
beeliee Lastallation of the BLOLRLOZ Thisk Subsvatsm.

L1 Fnvimmnmental Consideratinns

The RUAH T AT Mizk Subawstermn is designesd bogperars inoa husiness e Highe indesrey covirenmenr. Alrngugh
cleanliness is en imnportunt ennsidzratbien n the installation nFany eempator syatam. it 2 paricularly cowial For
progset nperazion of wdi-k drive. The RIOIK-BEHIZK sk Carndge @ 0o zcaled while heing Ioaded and is
tkerctnre velnerahle oo dust or smoke particle: suspendedd inthe gir, a5 well as Fingerpeints, hair, Tint, gre, Thes;
nmanube whslrucuions an cawse Bead crashes, sesulting inosevers damaee oo the readiwrite moads and Sisx
2LTECE,

L1 Cleanlingss — The RLOELA2 Dok, Drives v oversie o accbienl with Less Lhan one matlivn
reticles pur et Kool ulan whicl aze G nudeean ur lazger i dioneter, The dove centains o Gller -vsten.
wlvis b, ender the s oo, mumizo e U poriicle count wibun the cartridze below ) particles per cubic
Fraor.

2.1.1.2  Bpuce Hequirements — Provisom shou kil be meds forserviee clearances of 1o (28 i the Toong aosd
Tear of Lhe rack o cabiner in which che drive is moeicd and 1 oov (3860 il e 2uiher swle.

Sraragy spaes ton rhe RLOTERLOZE vaclridges sl also be aisle available, Lachcanewl e has adismeter of
appeeesmately A8 con C1E ek angd o ez of appoosonotele & oo 02,3 0.

CALTION
RLIMK/'ELUZK Lisk Cartridges muost never be
stacked on tnpofeach nther. A designated shelf area
or specially designed disk cartridge storage unif 15
recommended (see The DLGITAL Supplies and Ace-
cessorics Uatalog).

201,13 Fleor Loading - The werglt of e RLDTRLUZ Disk Drive alone is 34 kg 175 Thh, wiich will o
place undwe strgas on oozl feocs . Tlowever, the added weight ot iz cack or cabingt g5 well 25 the ownhar of
drnazs re b insballed should b considered anrelaien o the weighe of existng compurer sysims. Tossilile
Luture expansim shouli alsa he a gongidecaen,

2.1.1.4  [leal Dissipsiion - The hear diszipation of cach ROOLRLD2 Disk Drive 15 546 1w hour maximum.
The apprusimace coaling requirgments los te sotine system can be cateulaced hy moliplving this liguee by the
aumber ot drives. adding the resalt 1o the weal beal disspation of the other sestem camprencinta, and then
adjusting the total figaes moeampensate for perseone]. couliny svatgmelMicney. cte. 115 advisahle rooailms a
safety margin af a1 lgasr 23 pooceal above te maxioum estimalsd reguircments.

[ F )]
—



21.1.5  Aconustes - Mostcompurer sites rogquing at cast some dogres of acoustical rreatimens, s ver the
RLOLELD? Dhish Sulsystemn stiionld por confeibite onduly ta the overzll svsiem oose Tevel Essume it
acauzlical coalerialy be2d oot proadice o Dachor duas,

2.1.1.6 Temperabire = The RLODTLOZ Dish Sulsy st willoperira aver @ ranps sy cadige of [FC (507
Py 07 C 0002 Ty The mmasimtun ternpecatdre seadient 1s 06067 C (40 IT per bour, The nonoperit ooy
eruperature ranee i e 0 C 3 Frta ot C 131 B

2.1.1.7T  Relofive Homddbty = Humidity conreal is important for proper operation of any compuier sysoem
i slulle eleclivily nay widss memory erocs 90 2ven permancat damage to logic components. The
RLOLKLD? Dhsk Subsvelam is designed oe operare wichin g relacive hamidicy range of 10 W0 pereen. wirh £
wsacoiee wel bull woperatge of 28% C 82 Fiand & minimuom dew paint of 2747 (36% 190 The nonopersiing
relutive bomidicy cange is from J0mn 93 pereent, with & maximem wet buln wmperatone of 467 000157 1.

2LLH Adtitede - Cornporer sysiems operating ol bl altiodes may Gave beil dissipation protdene,
Altitnde glao atfoers che ving heweht o readwrite eads modisk drvees, The maxinavm sitsle specilied T
aperaring e RIOER T2 Dick Sobeestomn i 290 W00 0 Adsi, the iasimunm allewabls operitisge
Rz g raru e is redweed by a factor ol 8 C pee 100 (17 TF pee OO0 wbove sea level. Thies, the masinmim
allovwaltle aperaving wmperatone al 240 o (RO [ would e redueed roe 307 (207 F.

2.1.1.%  Power and Sufely Procautions — The RLO TN Disk Suhaystom prosents no unusosl fine or salely
harards 4o wn exisioe sumpoler sestett AC powet wiving shoulid be chocked carcfully, however, wensune tha
it capaeity = adey e Tor the adied lead ws wellas o any possinls 2apansion. Che RLGTRLGE Disk Drive b
L1 listeet umd C5A ceriilied.

2.1.1.10  Eadiated Emidsslons — Any snorce of clecnmanedio tntererence {ERED Uil b mse e com puoter
ssterm mmoe wflect the eperation of the pioeessnr and it related penpheral eympment. Comenon BMT seorges
thul are koown sauzes of failures ingluds:

«  Thinderstoirms

= Tjopdicasr srariens

= Haduar

= Mehilo communesatinng
«  High wlrage power bnee
o Porwer 1onls

= A welders

v Weohioie ignition eypsleons
o Slelic elecinicily

The stlect of cudiaed BMI emissions an a compuler systemm s urpredicabla, Thos, prounding plays an
impoctant rols o protecting the circuity wsed modsk drive subsysLams,

I'o help reduce the eflfevts of kaawn bigh-inkensity CMI eenissions parfnmm che following actiens:
= G windowe sercens and acher Licze el sorfaces,

« Lpsure that the oversll compuler systern s gromnded properiy dreles o Pardgaapn 2. 0,3, Geoundingy
Eeijuiremensl,

« Provide praper seoraigs (onetal cilinets with doorst lor disk caneidass.

2.1



2.1 Antitude’Mechanical Shock — Perfomnance of the BLATTELILE Lhsk Subsystern will s be alfected
Byl allifude where masimum ricch and el de nor cxeesd 15 dearees.

The aulswatem s designed o oporae winle o hal T-sine shock palss ol 10 arivity peab o 10+ 5 ms Juradion is
appiicd rnce in aither direetion ot theee erhasenal wces Mhree polses Leal).

1.2 Oplions
Lhe BLUT/ELOZ Dosk Dieive cao be slupped eoodb savious contoollers Chor Unibgs, Comsilog 3n0d LED 1] Bus
CONPUERT svelens), aod g e configored Tor 113 Yo o 230 Vae apeation

Tahle 2-1 showrs salenble BLOLTLO2 selsystem apeiong, Tabie 2-2 shows RLORLOY cubloel opions.

Tahde 2-1 Naleahlz RLAIRLIZ Sahsystem Diptinns

Option

Mumhber Dwseription

RLOLA RELT umt. BO205 1) cahle. chasyis slide and mounting hardwar
RLOZA BLL2 unil., BO20F KO cable. chassiz slide amd mounbing hardware
Rl -AK BELOI-A ieived, RLOITK-DC Ccortrad e

R102-4 K RLv:-a drve), RED2E DHD foarlridoc )

ELOT k-0 ELUT Dty Clurriles

RID2E ELOZ Dt Coatanlgs

RI1T-AK RLOT-AK, R Copreallec. DCYIGRE, terminatar

ELZIL-Ads ELO2Z-AK, BEL1I Cantroi®er, BCO8E. temiator

RINII-AK RLOD-AK, RLY I Controller. BCOAR, reenio.ator

RLYZ1-Ak RLOZ-aK, R1.%1 ] Conlreller. BUOARR, frrminamee

R1.8A Ak IRLOL-AK, RIH-A Contealier. BCEEL, wemainator

RLHA-AR RLOZ AR RLE-& Controlley, BCS0, emynator
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2.1.4  Imsealladon Constraints
The reute Tromn Uie receivang amva e the ietallacion siee sher che equaprmens will crevel sheold Be suadhed n
alviee g poehlem -tee delivay. Amonp the o= deralinog e

Height and Incarmen of loeding donrs
o Rare, capaciny, &nd availahidioe of eiovaners
« MNumber aad siee ol a=les aad dosrs en oo
v Hends ot obstcucinens o sl beays,

1.1.5 Crounding Heyuirements

Tach cabinel of a DIGTTAL computer system s eguipped stk aoound lug lesmieds that should be
veneecied Lo luw-impedance eutth groumd by N 4 AWG (3 nong 02D 0] vopper wire or sirunded
Mo d AWG welding cable, A Buendy QALC-T solderles lug (ur equevalent) is cecommended For lermi-

muling Lhe cable. DIOTTAL supphies o stundard prounding conducior with gwch T/0 and memory cabi-
neL.

When Lua cabinels are bolted topether, DIGITAL buls themn eleclncally with o Mo, 4 AWO con-
dueter §5 sn/ 20 in) or by severa) copper mesh slrupe connected betwesn the cubinst Mrumes, Lie the
ereen/vellow combuclor i e power cord Tor salely ground conneclion.

The green/ vellow grounding wire in the power ceble owest e seluened e grownd at the system power

distribuion pancl. >ote that ke preensvellow wice 13 4 nao-cureenl careving cenductor, oot 3 aeulral
compducrar,

For information about system grounding considerations, sce the WGP FAL Site Preparation Guide {BEK-
CHCR R P-S0-003 )

BUILEING
STEEL

<

- POWER #AMEL

: /

i # -~

-~

< %

> W
- - ,;::';"

gg-af{T

Frzme 205 Peoer Panel Gronaeds:) T Buitdine b

1.1
==l



Whiers either scberse i pesiible. 2 metal arew feomprising rhe powseer pancl. e conduit, snd 8 meeal plare) of
b lewst Toen? 000 T2 thas 1o contact with maseney rnose be soonected e e areen 2rounsd woe 1Fizsnoe 2 3
Tk eonmeching wire Toust oo axcssd 1.3 moOS fin lengck and should be st Ieast a S 12 AW mien).

When own cabmaty are holesd topechar, [ICETTALL Bonds chem clecorically with a &so. -1 AW conducior (5
AL 200 me or by severil copper mesh siraps conteclzd herween the cibine Framaes.

Arter the grounding svarem is installed, (0w wdvesable o ke o velage cding herwszen the cabirel rame and
the roarest wroutded otescl MBI U Mo, 70 fpubslosbed Dy the Saciona: Boecau of Undzreriters] prosvices
further details regardiy prefemsl coosndmy procedogs.

.‘\\-:9 )
\ ... = POWER PANEL /<
G X
-
e ___,_.-l-"_.i..-._. .
'-'!!"' -:--‘-'-:.:‘
. i
CONCRETE 1]
), x FLOGR N
ﬂ
- PLATE *!r
0B -0TIE

Foaore -4 Foer Farel Goaemibed o Mehn Plal

2.2 AC CABLIMG

Cornpuie s eyuipimat regnines s et soures wieh g mimzoicn oornbee ol soltage wod fregpeney distirhanoes.
Line woliuge disnohances prearce than 101 eyele Imeasunsl al s receptacle aing system aperaion) s
|.'|'||.‘|-¢ BIVLIER

MG AL povwer wimne conlwms o Dhiderwrines Talaoratasiza, ne., Hondbosk DL Se F08 Mazional
Flectrical €de stendards, wund e e pe THgguine e s nes of the Narionat Fire Protecion Assuc e fNERA O
Tis means thai e Lhe Uoilee States the weing e 83 2000 ment grnound 15 gmesn ur gresi iz o soipe: i
carrics oo ivad curcenl tescep? o e e nsyh, hut does cay leakaee cumenl, Mo eguipaznl s peomniced m
leave DUGITAL e e = nor havae a grocncding conneetion be il romns.

The groundad condocior is ghl crey o0 whits IUnusl no B used tapranond equipment. s purpaose s 1o
o1 eurssne,



Lanes |, 2, and 5o a epical G0 Bl prowacr sysrzmoFizwre 2-50 sre represented by black, red, aod Dlue wices,
resmectively. wnd plise oigian is i that order,

CAUTION
Where nit prounded wice can be puacaoteed, oo st
not he sssumcd. There wre seme 115 Vool He sys-
temys within the Linited Slales where neitbwer side off
the line is prowsded (113 'V 3-pliase deltal,

NA K ZIRC T
. =TIaKCR I%
LU UE o
PHAGE b, — w
1

- 1
r
x P Eo (T
\
| HELT R -,
Ll p = I —— e . . .
TRANIFARDFA = e = T |
VUHLY Bz IOUEH - sROgeyl Fb I
A L
- 5, LOHY  InHw [
v
' PIAIE T .
e TR
HEJTRA
A, T T T L —
= FHIME GHUL 43 | |
+ 1 LT
. .
3 | At . _I W i
| : I.-- | ” | . A I
T T e —t . e e —
N . -l [ - = - 3
o INE nfolam. ZO0MLUS 34 d=ILi 4k DRGSR A1 == W o RIN R Hd F 1A ¥ "'“E_t
Hord R HURH ITYTICAL: Pt OGS o300
ELRN LR LT T O T TRETTRRN il o B 1 [ e LA T TR AT LTrEraLt
MMM A4 [LECw:020
| LT EAN B EHIN I ST R LR LY - DR D T i) ot |
LAl Tl A B St SN, H Bl |
ATUT R R [ BRI A -

Fapony: A5 0 apaeal TR HE Pt Svenam

Freuce 2.6 shows o tepical 50 11e poswer sysiem

Twee 1ypee of puwes systemes van be veed e provide pewser he MEMA repe L2208 receptacle. The repe
sl ot Frgure 27 G relered] W oy split phase o & phase DR displacedt 1200230 Vae I compises o
venle - Laprwd s Tooner with |20 %o heesoen the cenree tapand cirber of the resn Tope. 200 Yaz ox'ars
b thee oo artside Teps,

The second repe CREore 2-d0 0% Totemoed w0 as A-phase 720 displaced) T20028E Vae, The 2240 Vae o
herwsen newtral and any of tee chroe ackeer Leos 05, ¥, ur A, and 200 Yoo sxisls belvweeen aay s of e oues
lees e, belween 2oand ¥, X anc 2, o0 ¢ oasd A Alhough Puooune 228 shoess e X and Y conoections oy e
LA patses vxed Ter the ceceplacle, e v ol the theee pliases sTaown can be assl,

The grousd fanmimion the 113-200R recepracts will aormally Dave @ areen scmw, e noutes teamisl &7 he
weliiog or sivir, Aned the " thaer™ T rcerminal T b heass coneeicd

At
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Froaes 2-n0 “Lapical 50000 o Sveelene

BLwsh LNE ] [Power Lne ]

L
1K aMSEA

1 TRANSFCRMER |
| s | |I ’:‘I”T“ T T waTE
i
A TE L | ‘__,.»-’J 2O 204 :
| ’ | 2A0v Tog gRay Wt l | x N SREY
e GI " | | "L ! g
| 5’ 4 | il o I_V_:.l-' _,.i:;: — ||2:|'.,| 3 ﬂ-\.h'.:-;lj
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R x # | | ~1 0,
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I ROFFTY JROUNC Tr F
1 = 1 | 1 ERFLTY GAQUND
AL RIS SCTLCIAGE I PHAKI - —
St L FUPARY T-F=F Pl-ASF T oz
Pigare 27 Split Phase o2 et Poser Svalon. Feen: 25 Three Flose @ Pose: Sestem

23 IMSTALLATION - GENVERAL

The comerrdlar shoull e installzoa Faest, iacioweed e b driver=l. Mest, the cwenestios stould be sum oo
e rrenzerate thar rha aubyystann s functioning: provetly o diasnose any probicme, Paragraph 24 cuplains ohe
wmstalltionm of the KL Conemller. Pargaraph 205 ceals with te BV 11 and Peraeraph 2.6 describes BLA2,
instal latnm.

Farapmaph 2.7 comlains mstruclwns i imstall the oot wmd Porageaph 208 saolobne awoceptince esting ol
CONLEMN A Sopatake pardesenns o sach ol the three contmnllers, Poreeaph 2 9 describes e uewe of the 303,22
horotstrap meadwle thot moy ke usedd on RETL-Dased svstems,

24 HLILCONTROLLERE INSTALLATION
The R Cantrollzr (MTT620 0s o sinele hes-heizhe roodols et s oinstalled inoa hes weight SPC <lar,
Connectar 11 aonnccts the conernllet G the drive s e 2900,
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GOl 20 fupess oo She RLIT Conc:aller, Five ae wsed frn factary st purpazes. The remaining, &osire far
wldiens selectivn:

Wl WECTTOIR ADIRDRSS (160
WG HabE ADDERSS (7740

NOTE
A logsical one is reprisenicd by Lhe presence i &
jumpsr wire.

The Unzkus prisicilye plae seis the priociy Ten Dus regoests, For e RLL aubesstem, bus reguesls wne . priscily
level = 0 BRSBLSL (Sew Iugures 210 ane 2-17.0

NOTE
Adjustments om the RI.LL are preset af the Ficbory
angd are not b he changed in the Feld.

VECTOR ADDRESS SCHEME

o 1

[ I |

I | :

I I I I

| |
| 1
|

| a

21 28 211 J4 3 2'.‘-‘i A L F T | 26| 2 e
a 7 a G [ o D | ol G 1
I A : O S T | Xwe W e W Wy

| i
BGo- Wy Wa, WG JUMPERS M
W, Wz YWe JUNMPERS OUT

1
EDR VWECTOR LDORESS

HASE ADDRESS SCHEME

! I | I | I
| | I | I
2|E| EIJ E'E 2I!| E'L 2 A EIJ[ EI' = 2 I 2t 2 2t | el el | 21 l a2 =l au
11 1|1 U a o]+ o afjo o DIDUCI
N | XX w.gl Wi Wi Wee| Wa W W | W W, w.al X X X
I | ] I I |
FOR BASE AQDRESS FFA400  W. W W, JUMPERS 1M
W W WL WL W W W JUMFERS OUT
MOTE
¥'G OEMOTE DON'T CARE (MOT SELECTABLE]
1" DENOTE JUMPER [N
% DEMOTE JUMPER QUT 7

Bicare 2000 RLLT Dase Aad Vector Ackizess Tenper Carligonion

11
Y
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2 3 4 8 P

PRIOERITY JLIMFER PLLG FOR
BUS REQUEST LEVEL FIVE iBI

FLUG PIN NUMBER SIGEMLL MNAME UMIBLMS PIN

1

& BG IM

3 ARG OUT

4 UBBG oT2

7 B BG4 IM 052

R LUBEBGE DR2

7 UB G5B IM op2

B LB BGE OnZ

9 VB BGE IN D12
10 UBBG? [

11 UB BG AN OKZ2

12 BR

13 VB BHA DD2

14 “E BR & DE2

16 LUB ER B DF2

i UB BA 7 bHZ

AU
Ficme 200 RLTL Priveivy Jorapet Aaserably Cormschoens

o inseall rhe conlealler:

| Reroes 1he MTT02 ouxdule Fromm s shépping cantaine and csamine it for any physicsl daonipe.

rd

16 & prigrity Ieve] ethee than 35 ceanired, altain an appropeiate priceity jomper assembly or setup
the prinrir'.' jnmper gssembly Gtem | Figoeg 2 80 wsing Figore 2-11 asa goids. The veerer and hase
addrezs s WE-W N ane for 160 and 7734081, respaatively. 1IF 'rlw sithsyseem eontigpuration
requirey nther chan sndard addrcsses. st Thtjumpc'h up 4% shiwn in Fiowrc 2-11. Physgzal lwalinn
af these jumpers is shown an Figure 250,

a2

[outall the cibbso canls | ECHEE- %50 ek e red il ptor sieipe moorme rizhe and rhe smnoth side
Facing cos wesw orwhen vicwine the compienznl side ol e counnellzr s sluse it in Figumic ™ 12, Thiess
the cuhle 1y mesesssry .



Cal LPRIGHT |REF)

{SEE NOTE 1} SMOOTH BIDE

SEE NOTE 2

RED REF
STRIPE

CAEj UPRIGHT {AEF!
/

N

FAHLE FROM
CANWE (REF)

&
B
CABLE FROM
DRIVE IREF!

MOTES:

1. WHEM INSTALLEG IN BATTK DR BATIL
EXPANSION BOX, BCOBE CABLE |ITEM £3)
SHOULD BE FOLDED 90° aND ROLUTED WF
AUT OF THE BOX A5 SHOWH,

?  WHEM ALTERNATE MOUNTIRG POSITION
15 USED COMMECTOR IN TRAMSITION
BRACKET MUST BE INVERTED S0 THAT
I:0 CABLE FROM DRIVE WILL HANG
IM A DOwWRWARD FOSITION A5 SHOVWN.

2 ITFM #3 THRL ITERM 58 ARE MOT
ASSEMBLED 4T THIS PQINT BUT ARE
SHIPFED WITH UNIT FCR ASSEMELY
AT INSTALLATIOMN TIME.

4. PRIQRITY JUMPER ASSY (ITEM #11 TO
RE PLLMGGED INTO MY TE2 4T FIMAL ASESY

5. THE RL1T MODULE IM7 3621 WILL
QCCLPY ONF HEXK SPC ELOT.

B, JUMPER WIRE FROM CAT1 TO CBET ON
THE P BACKPLAME MLUET BE

AEMCWED AT INSTaLLATION

O-1148-BLAGR-04

DESCRIFTION Dl PART MO ITEM MD
2 5CREW. PHLTRS HD #10.37 ¥ 5Q LG QHIOT 3 .03 B
Z MUT, SPRING %10-32 BO0? TEE-() 7
- 1 SCAEW, TAP-TLTE. #8 * .38 L& SpoAa418-01 B
1 CLAMP, CABLE Q703 0 ]
1 ‘H.ﬂ.-r:-l-E-ITI'EIN BRACKET A55Y C-AD-7212415-0-0 4

1 GABLE ABSY 3
1RL11 CONTROLLER O-La-m 7752 (-0 z
1 PRICEITY JUMPER ASSY BALATIA 1

CP-200E

Fizmee 210 K1

CanTeolier Leclad e




4. Inzerm the aonteeller i (s appreprian sael o e 5P backplane as saoeen 2 Fiaose 2012 aler
casuring thar the s daocs now contain 2 pmant coninuty medule mroee Ly Dot caale e cibbon
calale . Rresiare the cabie mpoand ok 5 the rear of e cebimel, allowing ler coble swwn el

NOTE
Sec Appendis A loc confizorativn cules and STRC shot
seduvtion coirsklecalions,

Ao Benuws the jumper bepween CAD ol OB oNTR Gz v e bachplone. af the jumpmer 2x1-0..

S0 Install e wcasiiion bracket e the reor of Ui cabinet shown i Fguee 2-120 Assembic and s,
LTLr 0 CLAare i,

Cronieet the orher ead o the ritbon el 2 c RO -5 o rh the red indivetoe svipe oe Dhe tap Ll
Fiauer 2-12 0 5 pnniis

oo Apply syelem posaer snd, wsing ao-oiehle measaringe deviee e digitsl ealtemerze ersouivaline,
veriny the wellages are within the ranges specitiod beloa

VOLTAGL RANGL TEST POINT

CROxD M2

=5 v =475 Tod 4525 VI AAl BACKPLAMNE
ol KR =14 23T + 18 75 WA W LURT AT
=15 ¥ —1587A TO — 425 VKD Chz

Mrasuer all welbig sy bebwesen the pround ksk poiat and (ke appeapeiarg svollags wess ot 16 e
sdjusrmenrs Borhe poscer supoly e necesany, et o rhe appeapriaie el

2.5 RVLN CONTROLLER INSTAYLATION
An BRIV Certroller b= cormprized of o bues wniesGce zoadude (MR and the drive o medula (80720
Foac i med e b s e s, urpers, aampo L, sl cornecters thae ane csplained inthe fellowing paraprophe.

251 Dus Lmterlace Module
Tl b vl vl PR A conrams e Losic Socairs thal pezhorn the Sallewing roajor Tuscians

= 581 1 B dersclaee fiesnans
< PFeogramriihle reglsmeey
o Siln Ao seenge aned ceireed cirenizs

A illescatisn of e compoozem side of MEIE s sheoeen 0 Lieane 2-13 TRe location of the huz addrass
switehog, the veetor addne-s swalches, amd e cimnecier tinger Jesipnments are showsn inosis fieaee.

The ous acilzess switel bz uzed we sl ap the device boss aldress Los nommaly Taclers peesel o 79440 This
ez~ e deviee 05 negister hasz an adidzzss of 100 God e MP meeisler has anaddire-g or 17006, ] he
s dlchies e the ZEN ol OFF pesitions Gabelel, The OO posiaen 1= e Zeeicel or o slate 11 neumne 2- 130,

Tane weetor sldress swineh i ussd fooselaet the sddress af the veener o s device wheo il odercupt. It
Faorare preser S an addeess af o0 JFipore 2-15).



HLYTT BUS INTERFACE MOOULE (MBOT4]
COMPOMENT SIDE 1

M5B
HUS ADDAESS SyITCH
LSE
MSE
VECTOR SWITCH
LSE
W A r AN AW o,
L=zilG
Cigrurs 220 RN Bla Doz Moeduls
AR 30U ar penzee Sz
E2 3= LOGIE ELEMENT
-+
L T 4 4 1 ——BASF ADDAESS

2':1 IE"-’I j_'lﬂ 1”1 El“ bl 23 27 23 252-1 2.‘|
1

HAROWIAED—
1 1 i 104 Yoo d 00— RIMARY WALLUE

e e e e

mlag 7 & 5 4 3 21 p—8WTCH NUMEER
MSa L5B

FOR EAGCH “07 SET THE CORAESFONDING SWITCGH "OFF”
FOR E&CH 17 SET THE CORRESPOMNDING SYWITCH "OMN

USE THIS SCHEME TO SELECT THE APPROPRIATE BASE
ADDRESS IF A TMFFERENT BASE ARDRESS IS REQUIRED
CZ205

Fignw 2-14 KLY Base Adires Swicch Sedings



E32e LOGIC ELEMENT

VECTOR AGDRESS—» 1 8 0 ;
- EI- b 21 21 X EI 23 L_ﬂHHDWIHED
BINARY VALUE~——————s 0O O 1 1 Q c oo
SWITCH NUMBER—=——» ¥ & & 4 3 72 1 _____JII
MEE LEB

FOIR EACH " S5ET THE CORRESPONDING SWITCH "OFF
FOR EACH 1" SET THE COARRESPONDIMG SWITCH "ON

LEE THIG SCHEME TG SELECT THE AFPROPRIATE
VECTOR ADDRESS IF & OIFFERENT YWECTIR
ADDRESS 15 AEAUIRED CA-I007

Fovre 205 RENUT Vevrs Adoiczs Swoiehn Seilings

.52 Dwrive Moduk:
The drive madole |ME] 3 contans the citzuitne tiat perfeens e folluw ine major functions:

= Dty farmaczing and Cirgr delss i clsouis

Comtral mierrsedque nger @d e circwils
= Lk bus imtaitane

Ao illustation ol che enmponznr side of MEDI 3 1 shown in Ligane 2-160.

MNOTE
Adjustments b Ehe RLY11 ave presel ul Lthe Faclory
amdd are not to e adjusted in the Geld.

2.5.3 Module Slod Locutio

Mudules ME0LL und ME014 must be inscrtad inm the 9273 backplane {Fiauee 2-1 7 such sl the BIEGS
mardule 15 10 the sl clisest th the proasenr. Cotside of thisane restricgion, (e e modules cu ke uisered w
ay bwo unwsed slots. The controller prioricy leval is hased salely oo itz cleereical distase fiam the
rC o HOcERs msdule noslal 1

254 Nodule Installation

[ Uwing the normal configucation sules. select teo adjacens alot m the backplane tor e twao
comtrollor mneules.

L2

Linseert the cibtwon canls §EBCWSE-20200 wito FIan the BED LT with e eed sieipe sl oword Lhe Lep
CBuw Aol the mswlole.

2 lisert the WSS rmodule inbe the selected slob that is closest oo the pracssso,

d, Examinge the B #H 4 w0 insure thao the base address switches and the veceor addigss swily s aps set
cormactly. Check jumpers Wl thro W frr correceness, Soc Figoees 2-1d4, 2 15 ] 2 14,
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2 HIGHEST PRIORITY I
! :
3
——
F I
I | 4
5 | !
| i 1
I 1
g | ]
7 | |
B | I
} | e e
g LIMWEST PRIORITY |
A

MADDULE SIDE WIEW OF 9 SLOT BACKPLAME!
WA REnR
B

Mowme IS5 Tk bz wn P oo e

2T

s



S Dmmeer thee MECTS roaloie e e e B1E0G 3

o Installrhe tran - ekl e rear ol e cubinel as shownie Fianes 2012 Avsezble and tns1all
The Trnsioe coniteelar,

Carmect the otqer and oF the vibbon el st e sed stripe op.

4 Apply srslenm pewer and. wsimg g sgiziddz measieing device Lzl valtmzerare ar sguivalon,
werily Uil the woltages are withim e singes spuseified lelee

YOILTAGE RANMGE TEST MOINT
Do A7
I TH e B I (R HEE SR T T 1 A2
+ .2 Wil =1l Wdoe e - T2 Yd Al
5 %o I 1 ' ERRE T 2 T ALY M Sl
NOTIE

The 5 Yde i generiied on fhe MEDTS mudule. 1L is
it adjustable but nst he within specicolioas oo
propet operation. Modole replacement iz thie only
cocreelive procedore.

Mlcusure wll wollages pelween e greune sl poanl and Tre sppropneErs w0 e e o 10 any
indinstinezs 1 the poseer supply wne mecessaey. neler b v appropriae manizl.

2.6 RIE-A CONTHOLLER INSTALLATION

2.6.1  loloeduction
Tl BLE-A Oronnbos controler sdube T3#4338 conans 1he feallvwing: Tazie fieclion-.

= loieaface less

- Pll_:-;__:rill'l'nl'lil'l_f_:_-. ||:-i-__'i~.I:|':~

+ 0 Rile dars srarzge and gl

e rormarriag pod grear deteerion
ool micrgseyuenee s aeal Loy Jogic
O Il Tl y P T

MY E
Adjustments om the H1%-4 are presel sl Lhe factory

and arc ool o be chamyed in the Ticld,

2.8.2  BDdocke Sl Lovetivn

The rooduee ca be insened i any uosed Ok bex-heiali sl sevsees the CPL and e Dest mezsaes
coerneal, The cortroeer 25 coaoected Lot el daree viaoo BEOSOT-20 ieclace cuble. Conmeotions belwesn
drives are e wsing o B 20035 0T0- 12122 100 cukle.

26,3 Viadnle Installation

[ Homove the ME433 madule (see Figure 2-181 and intarfaos cahie (ROCRO1-2E fiam rhe shipgping,
cumluiner and in=pect them for physical damaga.

2.1
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-t

ooy the proper wurmper sonliguroton ler device codes and prorby Figure 2- 1R

Device Clode Wi Wl
1, | ™ QT
PENTE! ™ ™
Hreak Priorily Wi Wd W3
(] I™ LI I
i o IM ey
NOTE

RL4-4 is shipped Mot the Bcooey silli 5 priacily of i
Device Type YWH Wy
LAl LT I
AN b [ CILNF
HEN Uype (K135 Wi Wil i we
0p2e AL 1M [~ oL
BHIE o 2708 IM il L IM

Posicion the BORO-20 inrefacs-wo-3rive cahle i che PR R chasais el caneea the Gerg sonns:c iz
o the MBS~ madine

Install dhe MabH moduale i selected <l v Clmmbues backplaneg,

Fouie the cable oul weowlere the Diml dreee wel be istallec.

2.7 RLOLRALGE DHSE DRTYE THNSTALLATIONMN

2.7.1

1

Lpacking and Inspection
When deiiverad. aach deive and ik essnciaed cabinetre are cnelewd By oo Beaey cacdleaesi cuomon
arsd attuckeed fooo shipping skid tFigure 2-1910 Remavs the plastic s ud sesone iy shippang
Callom *o The ki,
Ko e Did Teoo U fop ol the carlor.
Bernoree the stasles el Fisten G oemeslen crating slads amd certon JTacees Lo s sk,
e e shippiny corton.
Paspweer the rehinst and drive For sigas ef Camase, Retain all pecking roatesiel and -zoeipls b e

cvrnr rthat any claims far shipping damags moar b filed AN cisine shoeld e filed prompty with
e Lirpondlion conipeny.

2-22



FULL TELESCORE CAF
1990546

G.PAMEL FOLDEH
e 188058 T

=

r- .a] CAATING SLAT
S 1 PGDEEGE!

CLUSKIINED
SHIPPING SKID

STAFLES—

LR R

FCizrars 0 TFRSG Skipning Pocsaee

272 RLOUVRED2 Disk Drive Unit Monnking

MUIE
I the RIGIREOZ is i he nuunted in oan WS
cahinet, the shipping hrackets muost I celad oed sd
refitted after instullation. This s the only wuy Lo
prevent Lhe deive Froon shidings winle reposiliooniog oac
moving Uhe LISl eubrionel

Uhie dezee mmeey b shapped izowock ce calimes e o Smegead ot ol g spatemoen ovay D sRipped inoa seoarar:
conlwimer My acdifion w i esisong sysl=im.

(]
'

[ 9]
&l



IC the drive s s b trisbinllegd i oo ssdziing cack ervabioel, st e chissts »lides [uss ws desoribed b Sieps |
threugzh & belew (Feruee 2-200, The proceduce For tastalling e didee iee]l beeuss with Swep 7.

%
-

i

.

L,

100

Ll

Install cobinsl slabilicsrs Delore weountoe e <deive,
Frenwes the slides foam the disk dive, (Betaie the bacdware S reassombiv. o

Trestaddd s licles douben the ek an caliner waing coclnsed harware. RBe swe the slides are zr the cnneet
Beieht s peroot esiallation of pog panels sdiess pangl=) apen somplenien ot installaion, Alse vority
Lhaitd =l slides do net bind onany hardwaare nzed to moant the alide.

Futend slides m ek position.
shide drive onos chassts shdes and reimscall securly oentine baodware,

Exsure thial the disk drive rave s Basiby oo the sbdes, i e v nobinding in the calxinet, and rhar
the peaper hotrhe b been moo lainsd lor Jress panels,

Lpet Lhe deive sccess cover
»OTE

There is a salvny inferlock in the R1.00 and R102
sk Drives that lucks the drive aecess cover when
the drive has no power. The manusl release L
by pass this interlock is located on the right side of
the drdve oncler 3 small aecess cover [(Fipuoe 2-21),
Remave the cover to reach the xolenoid. Pull dewn
an the solenoid and opersle the top release
tvechunismm gl Uhe same Liste to oo pein the drive aceess
oover. Afer Lhe drive weeess cover is open, replace
the selennid cover.

Loveseern 1he e 1gstraining fracket sorew Lecated an il posinioner. Tum che brackel Y depress ool
melicbitey the serew (Figre 2-210

In newer drives Thirs are fae shipping screws on Lhe bettoge of the wnif thar scewre the spindle!
Blower ot Benaove e soraaes,

IF the drive 15 being imscalted in e dual-drivs cabioer that Bas an inrerlack sysoem i presenl more L
ane Urive Deing cxtondad st e lime, ensure thal il o= connectod.

Lnspectihe kerminal black covers al the rear ol e deive, Ensure thatchey are confluzured properly loc
the input pmsee availahle (Figune 2-32).
CAUTTON
Connection to the wronp power gource will resull in
serbous damage 1o Uw disk dreive,

LI thess is only e disk drve in e seatem, ar i thisis e lasy diive of the daisy cham, install
werrinaten asscmbly {1 AL pucl oo, W0-12293) a0 the zable oo™ lacarine at the rear ol Lhe
Jdrive (Figure 2-220.

10 this is an B1Li - oran RLY L Dased syseem, route e KO bl BC200-5X (GITAL pan o

121272 10 etween the Ticst dzive and rthe transition connector, 101003 65 an B1.R-A-nused =ystern,
raute che BOSOL- 20 vable from rhe RLEA W te Dicst <rive.

224
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PGEITIOMER
FROMT WIEW:

POSITIONER
AESTRMAIMIMNG iy
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| A7 CH
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D3

Fizme -0 RLIO-RT Y - T mesr Be aneern



-G CABLE
CCARLF M

TEARIMATCE

MORMALL DWW
LINE Wi IAGE
TERAMIMAL BLOWE —
CiIVER

..
CARLF QLT

L - ;
-~ -"'r
1107220 WIILTE i
TERMINAL i

BLOCEK COYER /
£
CIRCLIT BREAKER

[ | b ]

s G200 g a0 St | T S B TR YT i o

14, 1F this 1= o mulzidrive insraaror. connces n L6 cekle mom S eohle e el this drives loohe = ceble

ol ennneetor ef e previons drive, Kepeas e cact drive
NIYTE
The total kength of cahle trom controlier W the st
drive mnst naof exesed 3 o (110 11,

15, [asrall the praner urd select ol ol the reet ol e erive 1Dguze 22230

2.0.%  Drive Prestariep Inspection
Tre g the inspecten procedeee . reeooe the op eever by locsening e caplive sceews wod Do e cocer
stezighe up. Best the corer e U eeas el 1T drive (Figoie 2240 W irk the dreive oose e ol and gonrrealle; gorees
on, foubvw Lhese sleps.
MNOTE
IFa problem eceucs, consnlt the BEHHRIAD TVigshag-
cif Meawwal.

1. Ensinre thae che positemer resimaimiong bracket i msl ioleafeping widby (e positenge (Figure 2-20 5
o Frecre thar tee posilonet s home.

3. Fnsaee thae the cradiwerite heod pimabel: are oo bent ardicy. 1 they e dimy, coean with o =odiuhon
PO poecenl alenhed aocl 9 pcosenr weater and & Une free acipar

1=
v

(=]
=1



. Easurne Lhal the brosh agsembly = home gnel espeszdl,
G Ensune Lhae the Lesris modales and connec ks ane seaked Linnle,
Yoo Tere CLE N,

B Beswng thar che spsind b oorete s s lome Iy coterees lock wise Foe appacsinately |5 secomd s and siops Al
iz rirte . the LOKWAD Tizhe sweill coame o9

9. R that ree FALTT Highr s nnt ra.

[0, Cosure thar che 4am 81 the vear ol the domee 15 operating.

LOTALD SWITCH
AMD INDICATOR

UNIT SELECT PLUG
LMIT REALY IMDICATOR

FallL |
INCHCATCR |

WHRITE PROTECT SWITCH
AMD M DICATOR

Li-1ns

Froue Z-20 RLEERLEZ Dok Drree-1nomt ¥



DAIYE LOGIC
MODULE

A
KO DGILE

[.C SERVG MOCLILE
AMND TEMPLATE

dn RS
Foevpo 22240 BLAELOE Dixk Dnpoc-Exvesd Lhes Lop s o

P10 Tleing posaineble mesisaning devies fioe., digire] walimataror sgquivaent), eneune the hllowan ez drive
vl e s am within fae specified woloraaoes,

Yoltayre Runpe Test Point

+ 1 SUMRED IR0 L+ Daad Wi =W SHLLE
— 1 5UNRES C— IR W =i Y el Y AT
1 ATAE R Sl (TR S A T Ths

AREC =77 w53 YVde Tix
- BRES U o =R Yde | HA

Sec Figure 2224 Tor de servo moedule Jocation, Test ey aee Jocited an the mask eovering the de
sanen module.
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14

[y

-

Worily Lha cise WRT UL PRAT] col swtch owcles in azdd cul sne the ndcato fgehts ap when the sweicea
I~ proe=ssd,

Varily shat she TOA D swite vvcles inand orswhenrhe swieh is poessed, Return switeh 2o the
"o T postion.

Tuzn alt R
Rocinsnall the rap cover aned sooniee wirk che cantive smmmas,
Lo L the dvien acciss cover Sionn e ape g

Tz 3] wn gl eodey the deive aeesas cover wilD apen,

274 Drive Stariup Operation Cheek

With the lrave poreesr ON estell o senae oo degs an deseribed o Farageaph 303,
ey Uy pevpr, [rruse the: TR wwsire ancd nste chat:
= The TAIADT Tizhr gres oul

+  When the canridme redaches nonnnal speec CLler aupooxiniiely 30 seciads 1L o brosi cecle
crmne s o8, When e hrushes pave returned bore . the recli ot beod s eenld hoad and approcsh
eylindar ih, When the pames have ecked smlo cxlinder O, e KEADY lich! w dluembate, The
Wl tirne bor s prowess s EpRroanisle e S5 secondsy,

Prass the 1OIALY =wileh again, The READY Lmht shoodd go ol smd G read?eonite uals s o
retract re their mome pesilern. Uhe spind e steau bl slose damsenind thes carne i comiplete snsp atter
aboul 30 secaads. e LOAL hgh seaeld loanmate whe 1he spiadie has seoepeaed.

I the drve statap eperadion chech denled abeswe T snzeessmnlly eomplazd Die. the KEALY
mdicaer tlunizetes: oo e subsy stem cenfidencs wests deseribed in Poragraph 2050 10 thene 1 o
Pr'::ll'."'lli'l.l.. consil e RO REO™ Techemieesd Wonogr!,

2.8 CONFIRENCE TESTING

Conlidensy iesting vorsi=ts o cuanine the diaamesize progrramns, Lech diognestis ks o Lsiizg thae caanins
vpsraling el Tions Foele lisfng saalaing sesters hasdwass necuimernesls, selbaore eoviemnenr, whch
Foalure s mee fested rnd Feowe shee v Lested snoezanopoons sl Do o s et e, Fose e intesprect prinkos,
erow handing, device mfemmuation lehles. dislrgoe wits the Dhagnosrice Sopervizor, and compeele speriling
irsrrnericns, e listings are avalehle e hared copr prntieuts v er miceatizhe.

T Binary Fremn of the diagtme sl prograzzzs wee avanlabsle o vacicns mediz, s abaas s advisiah e b sceps cops
of The BLOTELU2 caemge e s oo s omed oot hen the REDTE er BEO2K cartricae <o ol he dignosics ca
b loaded (hrowsrh anotber desice e RL st tom s down,



Wlen urdering diagrostic medzi, Halnggs, manual-, ormicrofiche, cheek the curment caraing nrindes S the
latest revision level. Uhe applicable colalogs and mdexes ane Si-eed nclable 2230 Unless ornerwtse specitiod
wher ordering. the lulest revision will be shipped.

Tuble 2-3  Drispmostic Cualalops and Indexes

WAME FART MUVIBER
POP-11 Diveosaslic soltsware Cormponencs Coalaloon st AV-BO2I kBT
FDE- 5 melvwurs Compomzns Catalope s ANIOETIR-1 A
COE 11 MAISNDEC Iidex tzoienelicie) AlLazsp-0
PR 8§ MASDEC Lndex tzmienelicle) | AlLRETHG-MA

= Menkg—-Gotli of (hese cutalops are available on microfiche TEP-08 11100 -02)

.51 RI11-Based Disgmostics

Tae dimgncsric paackoagr waed foean RE LT sulseste s hefons e eelease el ihe RLO2 cunsisied of the s
Froc-stamding preccams listed i Takle W d Thcre weie rere cvisians, Revision Aoand Raviaion B Thess
progeram s bancdbed anle REGE rives oot TED0D2 iy

Table 24 KL 1=Hascd Diagniesticy

ART SUMBER BESCEIPT )
C7FRT.AAD ! Copplzo]les Test Tharl |
CARLEAD onatroller Tast Far 2
CoAELDAD Crrive Test Pt |
GBI A Crrive Tes Pur 2

PN 4 A Ferfunmuanes Eaeaiser
LR LL AL Dicive Connpratil=ility Toal

These sigiustiss can beocoun Jree-slending . uiler Ge Dicnoslic sopersiser, manally under 52500,
chaieacals pider XADF fescepl CERLPAL which recuires manua! inlesvenlion ], or under mianlaciorn s
checkowt ey rormments soch s SLIDE o ACT 20,

Anew diagnesnie pocha g isaeaTalde ot steiheran BLOT oran GLOZ g, Thee kit ounmers ane Hsted in'lablz
2-5 andd the: comtenrs ol e ests e sty i Toble 2 6.

There @ new progrram addad fo che raczdags momed CZR TR0 I meed rooead the Bl Sectior B and can
e asad mooowerilz enbrics rato rhe Tizhd eericallh: sontian o Toe Bad Sector File, This progeen s s o diageoshs

anc should mnd B ocsad &g e, 1 assames that the svsiea? s Bier ermg prosee Iy

Luhl: 2-5  Ki. 11 Piagnostie Kit ANumbers

PART N VIBEH NESCEIMTION
- I - -
EARERS T ! Dhozuenzaration and Paper Tape
FI2RI-RS Chavueziz i Uil
ol b KB o Fapeer Tipe Dl
AL AT Micrat=he £nly

A



Table 246 HLIT Digenostic Compomnenls

FART MLMHEER

“AME

ITEM

ACFLTEA-ML
AH-1FT AN
AR A0
Ak AL
Al-UTT1A-KO

AC-TY P an-wl
AT 14400
Ak AW
AR-CHAAMC
AL 54 MA

AC FLGA M0
ALEFL1EA MC
AR FLIA MT
Ak BT A WL
AF FLISA ML

AC-FIIUA-MC
AH-FIZ22a-%00
A1 AL
AE-FT2TA-NMC
Ab-FIIAA-ML

AU-P1IT AN
AH-F120A-KIC
Ak 24 AR
AR A5 A-N
AF-IEYA-MU

MC-TFLAA MO
ALLTIAGA MO
ALCFLZEA MO
AK F120A- MO
AF FLILA-MI

AL FIISAML
AH FLRdA-RCT
AK FIF2A-ML
AK-FI33A-KIC
AF-F1E5A-MI

COARLCIAL CONTROILIE VRN #1

CEZRLITAQZONTROLLER TEST &2

CFREIAG THRIVE TEST #7

CARLIAL DRIVE TEET &2

CARELE A PERROME M ARNCE EXNERU PR

CFERLLAINDRIVLE COMPAUIMILITY TEST

CARLMAG BAD SECTOR KILETHITIT Y

DL MENTALICY™S
FFICTHIL

FAPLE TAPL #1
FAPLR TAFL &2
CHEC e

NOCLIMENTATIIM
FICHE

FAFER TAlRF ¥
FaPFRE TATE #2
[HECT)

LHICTIRAE S AT N
FICTHE:

FAFLER T AL #1
FAPLR TAPE #2
Do

RO MERTATIONN
FICHE

FAPERE TAPL #1
FAFPER TAFE &2
ALK

LW UL T 1N
QLI

PAPCE TATL &1
PAPLER TATE &2
D'

A R STTATTO ™
FICHE

FAPER LAPL #1
FabPlk FaPE &2
Lr LA

DOCTIMENTATH N
FICHF

PARFIR TAPEF |
PATRER TAPE #2

¥ LR

In addibaen e freesanding diagnestos, thag s a DECXTT module Jor use with rhe TR DT Sysoem
Fxoremer, Uhe coment wvisien is destemates BLAA aed s in DECET] Oplaon Libcary &5 [3O1.0. Kevisum
A (RLAA T will aperare an RLOT crive oely, Revisien B {RLAL) will operne gither aa R1AOT ar an RLOE.

There 5 alse un BL suheysrem drver foc e Mainfersnee Program Genezador {6 P,

Pd
o h )



The kinary fom o the diagrnstics is included o pam of X30P. This mabes Ui ervailatle on medis foe the

Klsvs, BRGG, T, BLAL. REGL, DECap:, mazncne fape, and [ ECo-sele.
The wse of K5I, DECS, aad MPG i cxplained it the manuals Bseed iz Toble 2-7.

Talle 2-7  Plarr Documents

PART NUMBER | PART NUMDEE

HARD COPY MICROFICLE NAME
AC-ONE | -MC FP DFONA T D CTOMAN NXDE USEE GUD
AC-K2AT ME AH $2427 MC | CHOGAZODECKI| USLR DOCLMENT
ST EP-ToTTIpA N0 [ boCTIAL M PG, USER MaXUAaLl

252 HLY11-Based Diupnostics

The BRIV Contzalle: bussd subecsten: o5 tested wosh the sazie =21 of dwpanstios s the REG | ool ep
srleesteem v it the Jullowe g esceplion. The BLY DL hes aninzesnal maintenanze seane thar s o eaed iy
e TR L alionoslios suthere s one addiisoal diaenosoe poogears ealled che CRYIAAD Niskloss Teslt
shoul:d e ron Drst

Thee dingnuatic kit e lode s the seme feims ws e BLD D diaEnosoe ki po- the OV REA 2000 The REY L @it
desigmations e shown m Table 2-8.

Table 2-8 RLVYLL Dhiagnostiv Kil Desismalions

NESIGMATION CONTLENTS

FIZHE R Vo Do et o Puaper Lape
FITES [BF Ml pss szt g 1:h|]_l.-

FARL LN ) Fapeer Tape €30y

L1Zd5 - Macraliche Cinly

The DECS 1] mccule i e 23110 one Ueed foo the R

283 RLBA-Bused Dicgrnostics

Ther: ace sis fiee-staodiong diaeoossiv prazrons e the BLE R LD ~estem. Uhere 5 also 3 TECX R mndule for
g wirh the DECKE svalem esers iswer. Thew diwzoostics are available oo ksl seelTalble 2-900a0 as individ)
compenents see Table 2-1000 and are for ose waith RO anly,

Table 2-8 RI&FELI Disrnoslic Kils

PART YUMBFR  CONTENTS

ZB2NE-H 1 Iacamentidion und Faper Tape
AL ERES 4 Phacimswiasion Cnly

A TERN AT Faper Lape Qaly

LHI2AVE-IH Ml e e

L]
-
Ly



FAKT MLVIEFR

AT Cinbah M
AHCCRETA Ma
AR CLREA Ma
Al A -MA
AT TR0 A
MO A A
AN A A
Al A WA
A Caatd A A
AH-UEOAA- A
AR -0 A A
Al -UET AN A
AR AR A,
AH-CEREA - A
AE-UETA M A
AL-Chria-Na
AR AN M A
AT CEFAA MA
AR CHTdA WA
AL B34 YA
AL TS WA
AHTOEEA MA
AK COTEA M
AT ITARRTA WA
AH CNESA BA
AENRAA A
Al ONESA MNA

‘Tahle 2-1) RL&RLAOL Magnostic Cemponents

DHESIGMATIOMN
AJRLAAU, KLEA DHxhoLbSS COMNTROL LS P10
ATREAAL. RLEA DISKLESS COMTROLD TLET 10 1L
ATRLAAL. BLEA LSKLLSS OOMNURUL LS TP UAPLD
ATRD AAL, R 8A TSR] LSS CONTROLD TEST (DTCTAPLR)
ATRLGAG, RLEARLDOY DRIVE TEST | o DNDCUMINT:
AFRLEAY, RLEARLD DRIVE TEAT | FHCIIE)

ALRD Fad, R EARION RDRIVE TRST | o TAPL)

ATRI RA0, el Ba0RIO] DRIVE TRET | (DECTAMD
ARLCAD, RLEARLIL DRIVE TEET 2 DOCTMENT)
AMRT Al BEAARTOD DIEIYE TEST 2 0FICHE)

SIRL Al RTEATRIOL DEIVE TEST 200 TADPE
AadRTOALL RIBASRLEGT THIYE TEST Z ilRCTTAPE)
AdBLD AL, BLsAaRIOT COMPALD YERRILY ([HLMIEENTI
ABRLLAG, BLsAKRLOT COMPA LD WERLEY (JFICTE)
AdBLL LA, BLAAKLOT COMPAT. WERLY (P TAPL
ARLOAY, RLEATRLI COMEAT. YERITY sDECT AP
AJRLEAN, RL=AMRLA) TERF. CATR. i DOCIPATNTS
ATRIRAG, T EARID TERF. EXER. (FICHES
AIRLREAD, B EASRTION PERF. EXER. [P TAPE:
ANRVEAD, BIAATRIOL FERE, EXER. (1IECTA PRI
AWRLAaAD, BLAda 2RO MO 00 MM
AMRT.AAL, BLEA DRCYSY WO LE TFICHE?:
ANRTAANRDEA DRCKY WO TE P FaPE:
ATREICEAL RERARLE PACK YERLY TRECLUIRENT
ALRLCEAIL RIEATRIG Padk WYERLY (01
ANRLATAL, RIEAMRLY PALUK YLREITY (F TAPLD
AJRELTAL, RLEARLDY PACK VLRILY (DL APL:

a

Thera are i meE-standmy ety anopruns e the REARIOZ sbsaesten, olus o moedwle Bz use welh oz
I TNR Svelom Lxercieer . They aee available in kit fanm Clanlie 2-170or 95 mdivadoal cormpanenls (Table
22125 The Duskless Conrpoller Toar ATRIACEY is simaply Bevsion €7l the KLU fesland cun besl o subs ysiem
with ester BLOT o BLOO2 wnits, Tae ethor disonosoies st BLUZ-bezed aysierns anly.

Tuble 2-11 RIS TLUZ Diagnnstic Kits

FART NI/MBER CONTENTS

ZT41-Rs DR LMLENTATICN

il DAE N AL LR ICEIRALS AT IO ASD PAPLRE T AR
2T241-PT3 PAFLR TARE

ZF241 TR FICIT

ZF241 HI R

ZF241 RH RLOZ AND [KWCLMEXTATION




Tahle 2-12  RLA'ELI2 INagnostic T omponenks

FART NLMHKER NAME ITEM

ALCRARL-M A AJRLACT RLEA DIZKLESS CONTROL TCST DR UMOSTATION
AH-UBSTU-MA FICHE
AK-UBSS0-M A PAFLE TAPE
AL-CESHC-MA | DEC TALE

AdC-F B2 A-MA AJRLLIIAD BLSRLDY SCEKTUNCTION D TUMENTATION
ARCFA0IA MA EATER TAPE

AN Fifda MA FIC'HE

Af. FIEA-MA IIECT TAPE
AH-F62 4-K0 3L RFC
ALF36RA-MA ATRIIAD RLERIAZ READSYRITL OB T A TION
AT AMA PAPER TAPE

ALLL 3854 MA ! FICHI

AL Flo9a MA LHAL TAPE

AF Faans M LHCL O P
AUT-FATA N A AJRLIAD RLERELD? LRIVE COMEPAT LT UM LlM LA ] N
AK-ETTIAMA EAPGE TAPE
AH-I3TIAM A L Rin1F
AL-L375A-MA DEC TAPE

Al -1ATUA M DECOS TR
AUV HA-MA AFRLKAL RLERT2 PERF. EXER. P3O0 BN TATION
AK-TTEA-A A 14 R CTARE
ALL-T3 76 AL MICHE

AL-T3 T A-MA 13BC ] AIPE

AF F14A MO IYRP KRG

AC FATEA BA AJRLLAD RLEELO? PACK YLHEIY L3030 LA ENT ATION
A F1704 hiA PAPIE LAPE
AH-FIH0A-M A | LICLEL

AL-[2H1 AN A IR TARE

AF F3T8A MO L3HE T TEEC

A F3624 MA ANRLIAO DLC %S MOLD K LS RLO? LU0 LI RN TR T 1M
AK F3#iA4 MA FAPLR TAFE
AH-Fasd 4-h A _ I HL

AF-FREZ A-M0 | DO DIEPC

2.9 USE O THE MYSIZ BIHYIRTRAP WITH AN RL1L SUBSYSTIEM

i 12 rmodule 05 uead om mnany PIOES DL L il aaesre mm e proeice beotsap copailily as weli ssocker
Tunctivnes. Tre randule hes Tree 10 snekeats for RO chipe, oo ol hich are reserved Tor peripoera) boods rap
prugrnzs. There are severa, ROM chips ovailib'e foi the d flecenl peripheza devaces, amd an M3 5
conligueed by selecnnye the cppropriate ehipe for the pacisile e an whicl i s s,

The RL suleysiezz beals up proesam = sontgined i1 BOM chip number 23 730439, This chip van ke omdered
il Ty el i il weizakle o kit MET-EA L whech ennsists af an Y832 =adule plus all the avenable
B chips.

A R svargn s vin by Bouied byooocomormand o v consale e larnr S oimesn 1t Ty o leadue ol the
MR T device moenaze for the RLTE b 20 s I, where © s the mit il (0 tocagh 30

Moz intaomation on the MO0 Z by availihes inhe 90002 Yeclmioi Mesined 10 availaeale in printead Tooes
(L k=I5 2213 o o oo diche (FP BSS1Y Thi

255






CIIAPTER 3
OPERATOR’S GUIDE

3.1 INTRODUCTLON
Thix clupler describes the Concoon ol all esemal conteals coeailaols w e wser of e ELINSELUZ D=k Lrnve
arnd eaplains boswe oo operals Lhe subsveslenm.

A1 CONTROLS AND INCHCATORS

¥
Figwes 31 and 52 shore all the deies ciontauly anel indizalaes,

LOALD SWIEH
AN NBICATCR

LIMIT SELELCT PLUG
AMD READY INDICATOS

|
FALILT i
INDICATOR II

WHEIE FHOTECT SWITCH
AMND INDICATOR
L 2-E

Figur= 0 RIDTRLLE Loss Deree Bronl Viewr

il



KO CABLE
L CARLEINT

TEAM MNATOR
-,

M IR A DL O
I..ME WOLTALE

TERAMIMAI BLIK — — —
COvEN

-

, e S caslE - ouT
114072 El.'.l-.;u"i'.ll TS .-".:
IERMINAL i :
ELOCK COVER i '
AC LINECOHL

£
CIRCUIT BREAKER

VA

Tiprars: 4= R DTR Lt Lhise Lh el = Mo Moo

321 Power ONOFI Circuit Hreaker
When Lhe pevwer plue - imsestad inko cae properas aitket, e paosesris a pphed ie1he reas pazelcimouit broakaron
Lhe drive, When the circuit heeakor is awitched O Ge power 5 appoied B ohe deiee and ok Tan o5 enerirad.

3.1.2 Run'Stop Swilch wilh LOA LD Indicalor
This pusk endpusk: ol T swinek, when pro-sed i encroicoes the sponcdle mooer provicing the mollewing condlrmnng
hiwve bBeen el

« The RLOJKSRLIZK carlridee bue beer imssalled.

¢ The cazidps protective cover 3 i place wod W curleidye wrcess deor i clossl,
+ AT HIN :1|'u". -:_"||_: '-.'|_:-|Ii|E_'|_:‘~ HINS weilliii ~'.|'||'t|"'l1‘-|g'.ﬁ1iq.'||'ﬁ

+ The read/write heads ane heane Dreteacren 1.

# 0 The rushcs aie one,

Wien this switch i- relcased, dhie apinde drve wodor is deenetgiaod b e readdwraie heads ane nol osaded . I e
heads are Inacded. they ate immediaiely reeractoc wnd the soindle drive molo 1 cien decnergizec, Intheevenior
#omain preacr intcrupt amd subsegeen poweer restoracion. e deeve wall cecle up il the seick o ON soee
cantaies meenanical memony.

i1



Tk LATY indicarnr w viammniec whenevoer:

+  Ihe spindle e swpped

= The realfwrile beads are lnsoe

= The brushes ure wone

= The spisdle drive mulor je ol 2oereicsd,

123 UINIT SET.ECT Switech with RE ALY Indicator

The UMNIT AFLECT switeh o carn-opesstad saitehodhat is acrustod Iy insoting o mimisered, cammed batkon.
The: swireh erncacr: arne bonare enaoded <o e drive ineertace Ingee recernizses che Uk CSELBC U nuoher 70, 1
2 T A,

The LHET SELECT indicaor. when Jn, mdicaees o deeee BLEALYY conditon. This condicion exi-1s w hen;

= Uhe resdiwrie heads are loaded
= Uhe hevds are detented e spesilic ot

3.2d FAULT Tndicator
Tre FALILT meicatm = D wheneeer the follewsiey Bt o crron condstens deve lop ot dsbe drive:

+

Pive S2laet Fenor
+  Reck Tome Ow? Ererer
= W Curren: 1 Hewd- Duanng Seckr Time Rimer
Loss of Systom Clack {rhiv aonditian is pot Jatehod amd not represented mostalus wond)
= Wyrie Poolecl Lmoc
= Wil Dela Lroror
= Spin Leower
MNOYIE
Volwwe Check does not light the FAULT Iindicutor
bul dows cause DRIVE EEROR.

3.2.5 YWRITE PROTECT Sweilch and Indicaler

Thus prstoeardpusl oll seach s ueec o sel e WETTL PECULATL condition il b had Been tesel o oo resel Lhe
WRITC PEROTLO T waosclivion o0 woae =2l Thwe swlch upil centons o hehs that is onowhen the WRITLE
PROTECT condhition 1z ser,

33 OPERATTNG PROCEDRLIRES

Thiz paragraph esplaing how o load a cameidae i1taa dsk deive and o tooeycls e e drive oo ot o
sithaysrem on-line, The eyslz-wp peecednre mssemes thar s o iz avesilzhle, the deive ac el anese ) izon
Ll Tin fum s enerraed), ysem power isoen and the LOAR indicator nnthe drive control panc is o,

3.3.1 Coricidee Losding sod Deive Starlop Procedooe

I Raise rho ol qeee sy coneed

I

Prepane & carmridae (Froone 330 o loading s fallgwes,
w. LiRrae carrridpe by 2isping the tap eever nandle win e gl fand.

. Ruppoet the camrides wirl re Teft hand Talding The pratecien caver.

e Dovieer the top o anele ansd poshthe haagdle <ide e the el wtb the oo of tie il
humd. Again. vaise the Rundle oo it full upright position oo reicass the prorccrin coeer.

wad

L)



-

1 Tt the cadridee leomn the pootechen cover and carcfully 2eal the cantciday oo the spindle with
the fos cever iundle cecess Tazime the rear of the maching

ra

Crretully sntate e g oot nozlhe beck and forth taensuee Wt the spindle meatiee a5ms we
suled properly within the carmules boesing denen) slots,

CAL TION
Lise care when sealing (e cartridie on the drive
spitudle. Towgh Taoreling of the corlridpge may cause
damage to the spindiecaricidgye imleclaee which, in
furn, can cansg excessive cactridae rumewl aod pos-
itioning errors,

Licnlly kewer e wep cover Rardlz bre s Bocizaatal posiricn g neaoe the sasnades on Lhe crive
spizadle.

-

Flowe the pooleclion cuver vz oo el the cortmdes.

Closs 1he dovve awccess coser,

-

el d

Whnw rhe deiee as talloes

a Plese the ounsiep swilch (LOYATY indicatem,

k. Whon oz drive has enmnplence the crivs seatu seqienee mod e g s beands are Jetenied
o cylimder 0, the REAITY indicswonr an o the anmbgeed DT SBELECT swich will be
tluznaraged.

v L0 serite pridection 1 desinsd. press the WRLUTE FROFTECT swilkch.

3.3.2 Careeldge Unloading Procedore

g &

| Provee doown The drive as follows,

A Dress the runtstop switch and waie appoocimately 30 seoonds Goe the LOAT indicator be
Hiuaniaite.

n Taizg rhe drive access oo,

2. Romwws e cartridge a5 follaws:,
a.  Bernve the cotridoc pretaecion cover and hela the cover in the l2A hand.

b, Pusi che wop covsr baosdle shide wes e Jell wils the themi belore citsing e o L

oo Raiss idm wop s baodle oo T0ll upright posizion re release o catridge f=an the drive
spunslle.
2l Coargfully it rae cartridge ap and out of the drive and placz it m tne prolectian eover.

s Dowvar b tam convet hand e wo Lhe mocesolal posilaen e kack the prutection coser i plice.



T RFADRY SRIVE

RAISE CAARTRINGE ATCESS DOGR

LoAD CARTRIDGE

CLOSE ACCESS DOOA

DEPRESS HUMAATORP SWITCH ILOAD INDICATOH!
AFTER 30 SECONOS. UMNIT SELECT INDICATOR
SHOLLD LIGHT INDICATING DRAYE I3 READY

TO AFADR QR WRITE

IF WAITE PROTECTION 1S DESIRED. OEPRESS
WRITE PROTECT SWITCH IPADTECT INDICATOR,

D=rvE INDICATORE
L1AD-
LIGHTS TQ INDICATE THAI CARTRIDGE
MaY BE LOADFDR &R THAT S2INDLE 15
STOFPED.

LI%IT

SCLECT.
INDICATES | GICAL DRIVE ADORESE
WHEMN LIT. INDICATES DRIVE 15
READ TO SEAL. WRITE 28 RECFIVE
CONTROLLERE COMMAMDS.

FayLILT
WHFM LIT. INDICATEE A CDRIVE
EARCR CONDITIZM IF THIS
COMD'TIOM PERSISTS. SEEK
ASSISTANCE.

WRITE

PHOTECT.
WWHEN LIT, INOICATES THAT
CARTRAIDEE CUAREMTLY MOLUNTED
I% WRITE PROTECTED

TO LOAD CARTHIIGE:

SUPPORT CARTRIDGE ~ &7 WITH LEFT HAND
HOLDMMWG PROTECTION S0OWER “AY

PLUSH HaMDiE SLIDE "< VO LEFT WITH
THUME OF AIGHT HARD.

RAISF COVER BAMOLE Q7" TO FULL UPRIGH I I
POSITION. RELEAGING PROTECTIOMN COVER "B !

LIFT CARTRIOGE A" FROM PROTECTICN COVER
"BT O4MI CAREFULLY SEAT IT ON QRIVE SPINDLE
WITH PANDLE RECESS FALCIMG REMR COF DRAMNE

CAREFULLY ROTATE TOF COMER HANDLE "D~
A FEW DEGREES CLOCKWISE AND COLNTER-
CLOCEWISE TC ENSUAE FIAM SEATIMG.

GEMNILY LOWER TOF COVER HAMOLE "D T
HORIEDKTAL PCSITICGN TO ENGAGE CARTRIDGE
oM DAIVE SPINDLE

PLACE PROTECTIDN COWER B” OMN TOF GF
CARTRIDGE

}

o 2El

Figine 3-% Carrices Laadiogy P

)
]






34 OPERATOR MAINTENANCE

34.1  Indroduetion
Uleer mainlendse procedunes 52 ted o the core ang sleanme testernall of che cish cartodue . and Lhe
wleanz ol the drive spiondee aasemolws,

4.2 Professonal Carteldge Cleaning

Cartiidges shoold e profzssicenaily cleaes] overy sin mranthes, v wizoever peacticel  Complete curliidew
cleaning, proecduies must P peefivoe s Tee ciher qoalFed DIGITATL Ficld Serdics persnenc] ar Byoa
[rrofosivnal cleaning serciee. Application of clanieg aresedues s the eeending sostaces o wgimaliied
persemne | ooy woic mol only e wamany on cee serviced cartricae, ook woamaney bor any crive o swhich the
CuTiridi 1 perdied.

3.4.3 User Coartridpe Clegning

Thie wser should ciean the coter spde s ol acvinpdeiely pasenbled curmdee by asaoe g hal-Tree siper. dampened
with a zalubion ol & pereent watzr ol 90 perceol seproos! aloehel, osewesr, e carleidse noasl nol b
sartieared wnd oll exeess selvent mos, be resovec with o dry wacer, This procedute 1 cecessamy o0 presenl
selvent from entarag rhe seams of me aszsenhly and cantaminating the plain,

CALTHEY™
For cleaning purpases, mse nnly a solatinn of 4 per-
cemt waker with %1 percent isepropyi alenhol.
Waler, trichliethyleme, or nther solvents are nnt
permiticd.

349 Spindle Asssernbly Cheaning

UTeting o Lims-Jree wiper, dazipezwed with the vsopropsy alcohol salelion, clecn the spindle sone arior e lnssng
M warlvidpe, Towever, <o ool seluzele e ssvezibles 1mmove all escess solveal wilhe odey wgser, 1ois
proceduig s mecussary 1 peeesnn sulesol looz encerme o Jowded carrdes and colermzatine the puater. B
aiditicn, craure thar rhe shemnd s as foc of T o Gusr s pess il boetors ladies o coclridee. Dy ling e dast
my e blosar o ficim the spindle aved wzinge fileered, dre ow. Heeaezvor, dio gonase plant airn fiad may conais waser
ar il wamned iz s acespEable subslitne.

&5 CARTRIDGE CARE 5UMMARY

The follirsing listing suniwinires vioe ol cisaning comsidesens for e RRODRKLUZ K Disk Cartridpe.
+ Koo cwitridges ciean,
* Llse curridyes &b @0mpiies reon iemperatiee only
= Muoipuliwe cortrdees by the op eover nandle only.

* When the pootecton cuver i temoved ST ladoa), doomel buach disk sudzees, ol centen snee, or
Wl fgEE,

v When the prviceericm o i rcmwerded Star loadiney, inwcrior mesid wub sucCaces st be clear.
. Mo

[
'
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Whien the protss oz coser soangteed (Frn Teading, easure that 1the disks are net meeed or etated,
sitce ot sk median ey ponerate poasric pacticlos wehch cen re-ulon disk darmoaee.

When loaghivg o palaading o drive, st and remnees canmulyes ently, [noaddimon, doonar e
pacenaive Foree whea renipularig, the tan erver Randle.

19, Juriae aoseranen. o camtridee makes ruzihliooe oo costouuus g seods . Jiscoitines use of the
carrrices. Use ot o daenaged cammdee an othes doves ey durnsgs Us drives, pssaliiegg e ad:hitianal
camaze wr all edher cartrideoes usee i those deives,

Fach carrid e showle Be cleaned |_::|_||'|;'\.':-;i|_'-||,_|'|'|_'.- SWLFY s s Ao e e a n|‘:ft'."i:|-.‘: u.’l:’ll'i-.'];-_‘:-.‘:
i% nesl opersling properly

Cuclrid s iy Pty epairahle onby. Dizassemkly imone dicld is nol permeited. aod such aclsa rmay
volld e wacewly oo g Sardedae gy eell asoany drive oo wiich the camridre iy be aoerdued.

[
"



CHAPTER 4
RLITVRLVE] PROGRAMMING INFORMATION

4". GENERAL DESCRIFTLONMN
Lhig chaprar deser ey the RO and KLY Y Cronoaller aml points ot anye dillerences,

4.1.1 RELTI Conmoller Deseriplion

Toe BLYI Conreller consisis ol a zinele hex-hzigar M772 madale [eazs by installed inany sex-hewzht
stitinll peripheral contralley ST el This cantrallar prescdes a pregrasianisble inlerfoee hetwezn che
TLe-2 .|. ™ | HUSand e RLOT BLO2 Dok Dievers), Dhe cantralle s favr adklressable regicer- thar
ire delatled in Parageaph 4.2 The controller can give any one of 2oves comeoads Lo 2he drive, Dhese
cuntraller commeands qre grpioined in detsil in Paragraph 4 3

piLie d-2

In agddiriaan g0 th egisrees and cenreal Ingie, the REDD Conealler contains o osixeen soomd silo 200 bodTer
Adtbeaugh the oufTer s s inle e rhe prograrmmer, i1z capaciey is one of the d3foreness Beteaeen the B0 1 and
RLWI1 The RLY LI Tas a 256 TAM 1O bacfior.

412 RIVIEHL Contraller Deseription

The RLV[ T Caatrailer gansisrs of 2 goad-neight mrsdoles designaced MEOTS and M0 "This coneealler
Mrowicdes a programmahle interface heoween the 1.51-11 Q-RBus and the Sriversh, Lake the BT, the KLY has
ferr adidrevsable repistors chut are esploned in dewend n Paraeraph .20 The BLY T can gove any one ol =ikl
cormpands W Lhe drive. The RLY D1 has one coromend ooaintenarse conmaroaely thal e LT L chies nal Tigve,
Thes: aommands anz cxplainad in Paragraph A3, The BEA T Ras o 2560 weord BAM Freling tirstour i FIFD LT
huffar while he R has s 10 weard zilo,

4.2 ADDRESSADLLE RECISTERS

There are Newr adoressable rerraerns in the conleober thil are used ko cooined and rmonilor Lk cperidion wilsin
Lhie sarebroal Lar st J 0 and weithio e disk, Jriee unatds s, Tlese are descoibed breflys un Table 201 wnd descriled
detanl o the fnlhowing wexl.

4.2.1 Conirgl Staies Register
Uhe Comernl States (081 gisier | Figurs & 4018 o 16Dt rzeister wirlh an address of T80 Bils 1 choouih 2w
be oread or written; the niter bits can ooly be meal,

Whon the controllzr iy initialized, birs [-dand 503 arc elesred snd Dic 7 s 21, Biod s oo wheneve s the sc lecred
drive 50 the ready comadition: atheracise, the hic = clearcad. Bie 4 is soroachenewsr there 15 a donas coson; it is
vlearadd when the drive ermur i= cormeslsd or the dreve comor is cicared by g Ceoe Staoes command, Bic 15 s sel
wliw ) thers js o dleive vr contneller smoT (indicared in bils 10-14).

-1-1



Table 4-1

Address| Ty pee
[octal) eequd v it
TN R
T2 RO
TN RW

i
TTANIG | R

Hl.'l.'_i!-ill.‘r. o
Maome M nemonlc

Ulrenrea] Srams o« f_‘..‘-‘.‘_-.

B Adddress (BAL

D=k Awdiliess (0RAD

ktulliparpose (P

CONTROL STATUE REGISTER {CSH)

i

Crotenller Addressable Regisibers

Baskc Function

Indicates Jdrive ready sonditien; deccdes drive coun-

etk and provvedes: cverall comtrol funcricms and coror

ML ELLUTS.

Inchicatey mermary location involved e dota ansles

doaring o normal read e werite speration,

Stie s inluwrnadion e 417 seekioyg o desieed track; ot
021 s leeting secomes oo b rransterned dusing jesliwrile
cperaiaa s, ar 3 s wehen regoesling wolrive states

HRHL H L
b

(11 Funeriens as woed enlinre wres 1wansferring
prad Sanite dara herween TIVTRLUS and d-2nees; ar
acra a5 staraoc oodfer when reading drove stars: ar
o 431 arores header mlormataom Trom contealler sl

when execuling o read hender conunend,

15 12 17 1z 11 10 04 - a7 r:fi G L 03 o2 £ EH|
EHH [*E "-.KMII EZ2 E1 EQ} NSt | OSG | CRoY i BASY | BATE| F2 M Fa YERDY
— e e
REA D ONLY AEADANYRITE
QLY
[F-7008
Bigare o 1 7% Raep enzg
Bitis] Mameg Funchon
)] [rive Rosdy When =t this bl indweatas thar the seleered dviss s eady W oeceive o
[LYRLYY ) cismriaid. The b s cosvned s hen o seck speration i ininaesed gnd se1owhen
Tig seeh operiian e comple ed.
[-3 Frnativon O These Bts are set by anfowarg o indicate e cotmmnznd b be aweeuied.

Cumneid execulier eouites thul bil 7 (controller ready? be cleaed by
sateaare, A 2o B heing tiansfersd verg it 7 olNhe TER can be considencd

a4 D it



Bit{st

i-3

£
'
A

a

H-4

I

Mumie

IFuncdion Crde
fCone)

Hus Addness
Frctension Hils
A TE, Bali

Intzroupr
Frabalz (1F)

Cunlooler Reiwiy
fCTOH

Lrive Sclect
TS, D

Cypcratiom
lcomplele (LELE

Do CRC MRS
ar Heaclar (TR
THOCREDD) o Writa

L hock 1)

I daca Lare (1H T
or Heoder Mot
Foumd THMNE)

Function
Chetal
2 Kl ki Command {oedes
I il M S U iRV er [
Mot TRLAY 1)
1 H [ Werile Lok i
L I 0 el Slilus g
K] ; | B K
[ 1 0 Foad Fesada 4
| [+ | Worite 1irs S
| i il Raddd 1hata I
| | Bedod s Withaozl B

Heselor Cnock

T tevin nest sicoilicant bes idalisse bits, Reind aod weillzn as data bits £ sl
Sulthe OF peprsnes P cneside red as addiess hics D and 17 oF the s addes ss
pesasler Csve Faregraph 4 2 20

Woaon this b= sl by solvwaro. ke contreller 1 allorsed o0 mlermape che
prowces=or el Lhe norel comeamnd or ermer lenznaon.

Wi clenred Ly sofiveane, this Lt odiceses that e comosions mbivs 123 5o
P gnecntes], Wilven st s bl idises the conioller i oealy ue ecel
anther cemtsnnid.

T b e oy deterroine wehcieadoiee s comicouenc ate etk he cootrollsr vi the
Urive B,

Whon set, this hor indicarss thar rhe corront command was noc comelotioo
withiin 2260 iz,

FELCRET (it 100 s slearcd and Fhis bic is scr, oo CRE croar fas nceurssd when
vidme the data TR

IFEIRL Chat 0001 1 st wnd Bab 10 s also st the ORC error s ascuenced on fhe
header ©FLCT R,

DT Clae L0 b wlesred aend S0 DL bw set sl tee Tuse (oo oot was i
vt ek, a wrile check eoror CWEET Tas o

MNOTE
L yclic redundancy checking is performed an the tiest and secend Desder
wirds, even thongh the second header word alvways conlaing keros,

Uhi= bt iy ser dumm g a wrire whanona siloos sy B e seard conat has nes
vl e hed 2eme mcaniig that thie s Teguest was ipuored ot wsy loneh, '] i
(ML Rt will nor he vt

This b will bz set duning g sead when She silais Ml (meaning that the w-ord

being reac could nar entarene slio and the bes cecucst bas been znored foron
ot Ul QYPL biv will not Bo aet,

%



Bit{s)

N

4.1.2

Hame

Chata 1anc T
u* Hewader War
Tl (11T
1T

e Ewisiend
Wemiray 5% %0

reve Lormor 11

Clumposie Limas

(CRER)

Funetinm

When thes it and §HPL are beth o sce. & 2000 ms mecon occnmed while Lhe
cnlrglle wops searching for the enreget seghor o resd nr writz fno header
CInpaAL HMF].

EEROR STAMVMARY
Lrits
Frraor Mame 12 11 1¢
A [l 0 |
Rezad [k (R (1 | I
'Write Check N 1 [
Fleder CRC [ 1 1
[k Live I ] ]
Heade s Mot Foaund I ] |

This Rt is w2t w-hen the sddressed meniney does mor eeapend withio 1o 20
rmicrosecoTl- b Lhe beoinmmge o a divect mexery secess (T A data
HEsear.

This bueis ued dlisesily s the DE ieclace Joe. Wlen sel, b iwdicates Uit
sel o ped drivg has flagged aneror (The soneee af the erroe can be dete imined
e cegenafing a Cert Stanzs cammand. |

E can he clewrcd by exocunoe @ Ot Statos comnmard wich bae 3 of the 134
e Eistor ser.

Wl set, thas g ieghicanes ehat one ar i of 10 creae hiesdbita [0 1470z 201,
16 rhe 1R it Jait 0ot UF) 04 ser and an cmnr accur: Cachich sets b 7). an
it renet will be initizied.

Bus Address Begister
The Bos Addreas (BA Y remisker | Figorz 4-2) s 0 1-hil ceerses wilh o addnessof 7143020 Bids | drough 15 con

-
'

lsz read orwritten: bar iy always zero. Bus address bos T6uod 17 ere contaiocd 0 5ite 4 and 5 ot the UX negisler
rscc Puragraph 4.2.7).

Che BA reaister inslicates the merany “eeation invelved noore oty rewnsfze doring o normnal resd o write
wperalion. The centents ol the BA g e amemarically incremenicd by two 25 cach ward iy transizeed
Betwern the bus wod e DO Do This e gisree owciflowy inon 5% register bits 1 amd 3.

The B4 regiarer i clesmd =y mitinlizng the dnve or by looding the eeesles izl e,

BLS ADDRESS AEGISTEA 1BAR]

15

'q 1d 12

11 g 0% as o (81 QL 04 03 (£ L £

EAlh

Zald| Bal1z | B R

BAl11|R&iny| BAS | BAR | BAT | BAE | BAS | EAd | BAT | BAZ | BAT o

—

FEADAMNRITE 022035

ligure -1 2 BA e ginles
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Bit{s) Nume Function

(-15 Badtun BALS These bl puinl L the LUMNIBLS wocdres- thet data iz 1o ha transrarrad
Load Tramnd narmmally & memary address L BA TG and HA 1T ure:n CSKE hits 4
arl 3

4.2.3 Disk Addrvss Reglsier

[l Dopsbe Acligss DA iegisrer is 1 Gebilregister wid: wn ol re ss of 77300 T enrrent- 2o have one vl wnee
twesning s, e pending ne he funclion being perfonmed. This registo s cleared by onitializing the device oz
Tead g the repister wah wevos, Al T it cow be coad o weiren By the processor,

4.2.3.1 124 Kepister Doring o Seek Command = T perform g Seck Tumction, i necessory we previde
el ndar sadnose il Terenee, heed selecl wod bead divectoes! e Semarien to the soleered drve oy mdicawed
sy - A

DAR DURING SEEK COMMAND
165 14 LT LT T I 1 T O i T« O ¢ B i

OFE | 0F? | OF6 | OFE | DOF4 | DF3 | DF2 | LF1 | DFD o 0l H& a LR 4

L T
Frgue <-4 DAL = bk Coenipeond
L) MWame Funclion
1] - i T ST
I - Musl g L
2 [Mraction (121K s b wie s thee ancction i wekie b ooseek s L lake place, W hen Lhe Bl s

ael. be deads novee Loweaad (e spamlle (ia hagle ovlindear addressh, Whan
e ban ws e, the beand s s soeearye Toozz chie spaokloe 1 Dewer cplinder
Adiloesse The actuad dastaoee e de pends oo the oolincler aclies: JilTer-
crre thits T-130

3 bdnasr bz a 0

4 Lleand Belecy iDESY Dedicanes webuecly hesnd fdesh suzlinced 1 selecis], A one padwate: e lower
Peaal; i evra, the wpper bead.

S-h - Frscreel.

Tl COolioster Aaddress Didwcates e ouiber of celuaders the beads aze o e an o=k,
Nitf:rene:
OF O 0d)

4.2.52 DA Register Doring Kead or Write [Duta ommand — For o and o aevice eperstion, g 4
resrisler 5 aded with the addrass ol tha first scotor 1o he cransterred, As anch sicecssive seotoe iz neansfaeoed,
the LA somieler 5 aubemalically aoncremesied [Lgure 4-43



DAR DURING READING QR WAITING DATA COMMANDS
15 a3 12 1 03 g 07 aE Ak o0& 03 QX 0 0p

L]

Chg | coaT | CAB | CALR | CA4 [ Cad | CaZ | GAT f QAR | HE | 585 E-ﬁ.j a3 | 8AL | SA1 | 5AD

“An
ewrs 4 4 Read Wrirs Tlarn Damimaced
ilish MNume I"wneticn
(N Aeenrr Adddine s Avldres=z of ooy o ity B sectogs o g rimk.
A (150
& Hioad Select THS) Iadicates wehich bead Sdisk =uetaee s o e salecied. & ees indicaes 1l loweg
lianl; o ceru, the upper e,
T3 Colipder Aaldeess Adddiess of the evlumlors beipy cooesssl, 1 Tee 0 threuah 707 ol

(LR FE Y

4.2.3.3 DA Regisder Doriog o Gt Stadus Comomand — Lor adien Sraras command, e TV e g isie Dits imuosl
be progmammed as Slvws (e 4-51

JAF DURIMG GET STATUS COMMAND
15 1 13 "2 11 10 (] a2 Cr LB 6 o4 a3 0z Q1 4]

X x X X X X X X

1
| | i )] ] u] (k] RST 4] 1 1
| : A1

Figwme 4 5 DA - Gl Suala Coaranand

Hifra] Mame Function
(N - Mkl beoa 1.
| Qe Slpius (SR befasr e s | indicarieg fo the deive eat ihe srtos soord s e meguesied. Ao

the orrnplation el the Cret Stacns command, re deive staties woeg] Ssoocad o
T controsl b Bl parpnse (R sepistarcsos Parageaph -b2 30, Wirh this i
ol rthe dove igaares hits £ 13,

2 - lusl be a b

3 Rzt (RAT) When th bt is ser. the drive eleary irs crme segister heforee sending o shnos
wioare i Lhe contrisller,

47 . Mlust b o O

415 - Meal used ducior a0 Crsl Stalus,
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4.2.4 Mupllipurpose Repister

The: mulopurpos: (R e cisten

a L bl regisror aithoan acddress el T340, Ul cepialen i several Jifte rent

hit manings. o capistned below,

$.2.4.1 MNP Repister After a Get States Cnmmand - W ben o Gel States command (Fiaues 2011z execured
rhe savs word i celusied o e coitegdlee and transhesred b che MP registee, The comentz of the MY regisrer

e delimed as Iolloss,

15 [ 14 13 12 | 11

mMFR AFTER GET STATUE COMBAND
10 09 g or 0B als Q24 o3 £ al Wl

WOE{ CHE | WL | SKTO| SPE

WGE|[ W& | DSE| BT | HS (M Ho | BH | STC | STEB | 5TA
/

Hitis) MName

(- Sue 220
ST A
2 Grwsb e s GIN
q Heads Ot (HEY)
] Llovvor Urpen 0T

£ Hiad Seleo fHEY

Lirzve Lvpe 1)

£ IFrivve Jeieer Foear
LIMsE)

i Wainme Check
LWL

o HE

Fizme &4 MPR = Aralas Wand

Funclivn

These: Lirs deting the siarg af the e,

L B A

r q! 0l lreac {zrridses
L} It | spin Lip

L ! il Hrush el

L 1 I Lot Blenady

I h | Meck

I L 1 Laxch 1n

I 1 L Lnlead Heads
I I I Spin Dovaen

Sl whern (e bousles we hone,
Sot when the heads are rver The disk
Sel whew e drive aooese cever 1zoopen or Lhe dust ot isonel i place

Cadigary s the cengntly selected hoad, Aozeco undiciies e uppes heacl; o ovoe,
the lowesr head.

Awero dwales an BLOL; @oone. an B33,
Satwhan a multiple deive srleetion s odelectel

Sel wihen o cartridee (s meunied und 2pun up. Cleared by sxecution of a (ke
Slatus mnmand with Bic 3 asserted.



Bitis} M ane Funilion

141 W Ciame Brmer Selduring Worile Cricls i1 ane cr more of e foctesirg sondivions oo,
(W
o Dizive b5l “resdy 1oreadSeerine'”
= Dhive s werite pelecied
o Sevivn piise 15 aeetring
o [l boas anarhe ciear

2 Spin Beeer (58TR1 Serwien spmcis 5ysnon reached speed nthe regquined wme dunng -pia-wpor
when =pincdic specd 1= ws high,

17 sk Uimne ot Setwhen the Troaeds danar erme an reack in rfe reqeed rime during, 2 S0ck

[SKT: eemmard nra-han eancy e e adiwerite T s ekl whils e drive 25 in positien
flock g mnds

I5 Worire Toewk 1700 Solwhen the deive s wrile protecield

|- Courrenl Heod Errer 300 feesins cumenr is datooted in che feads when Wrile Crile 15 moel asseried.
L)

L5 Wiite Thars Frror el Wi Giate 1s gszea ] Dt norransitions are hemg deteewed on ch Wonile
WOEY Iauta hioe.

4.2.4.2 MP Hepister Afier 3 Head Header Command — W hen o Besd Header sommand e esecotsd. e
neal header will be recad and it tnee wonds will e stoned oo the oo ouller awd transferred i e MP regizler.
Tl Cimt weoral will cosnlamm s bor sddmess, bad select, wod cybioder addisss indocunnien., The seomd wond will
sanlion all eeros, Tae thind weord el contain e besdes CRE walormation, AL Coee weads can he sead
sesuenfially Yy the pooerong (g 4-70

“iIPR AFTER READ HEADER COMBAMD
16 14 12 12 11 1a a3 i85 o/ og 15 04 o3 az a oo

CAR CA?EL’.‘.&E CAS | CAg | CAT | CAR | CAT | CAD | HES
]

I
iSﬂE a4 | 543 | 542 | A | Bad

15 14 ' 12 11 10 (#]= LB a7z [ Qs a4 a3 o2 o I

FERAQES

CALC

R0 s
Fizme 4= WIFR = Thve Hmicle Wonds<



Riti=}
-5
i

o145

J.23

Mame
HJ-'IL
H%

O

Funclion
Sectonr Addresg
Tead Select

Cylinder Addnes-

VI Register 1horing HeadWrile Dala Commands — Betore the teasling o writing daa, the
proaeam skauld laad rhe word cramt inco e P orepser o lewa's complement owmn. Uhe counler s
e e iy cashowend s tastn s osually, the reacne eramion e apesilion isemmmnated when The weerd
wanlzr reehes som Gveerlemws. ] ke werd counlet S keep rack o ang nuzsziher of divd wsmds, fmorn poe
the tull Atk-scernr Sovene al” 5120 g womnds (decizal) (-ieune 4-3].

MPR DURING READWRITE COMMANDS FOR WORD COUNT

16 14 13 12 17 10 (O (4] al 05 CE i a3 o2 a1 40
1 T |WETE WD 1 wWea| wieh | wol | WET | WEs | WIEER | wWiid | WS [ WEER [ W] | WET
CF 2036
Fiziwe &3 PAPE — Lised 03 o Beno Locans
it M Funstion
=12 Wonl Coil Conznmys the e s commplemnent wf ol numbee of weends o be s femed.
Wi D

[3-13 Rlast be ones

ME Register Propcanuming Note - The REA LR
Iriske Leive will ol dospical readywrites. WWdata is to
b trunsherred past ihe end of the fast seetnr ol a
Lraed,, il is hecessary T break up the nperation into
the Following sieps.,

1. Dragrans the data transfer to erminste ol the
eined of the last sector oF the track,

3 Program a ek to L next Lrack, This cun bee
either a2 heud switch e the siber surfuce bot same
exlinder or & head swilch ond mewe be the next
eylinder.

d, Propgram the data transfer tn continwe al the
start of the tirst sertrr ot the next truck.

4.2.5 Repister Summiary

Figere A-4 1= w bt and Menstion sucwnacy of he O%, Bac TRA and MIP regesoers,
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COMTROL BETATUE REGISTER IC5H)

1b 14 13 1%

11 T 1% U ar (W] a5 a4 ] a2 o1 (It
EHRR W] RV | EZ E1l EqQ E SE1 ] DD |CRDY IF BATE| saiiG FZ F1 o |DADY
I
° s & A .ﬂ.l:l-“:" RITF AHEALD
[ N ; -
READ T4 Y F n" AH
CZ.za08
BUS ADDRESS REGISTER (BARI
15 14 13 12 11 10 0g ]} arF UE Lh 04 3 ]2 H g
Ba1s(Ba1d| Batd|Eeai2 | BA* 1] s8a1d | BAR | RAR [ BAT S50 He5 | BAad | BAS | B&2 Bad L
5. o
REMDYWRITET 72035
LAR DURING SEEK, COMMAND
16 14 13 12 49 10 bl Y o7 & 0y 04 a3 02 a1 talul
CsFE ar? DF& oFE | OFd DOF3 | OF2 OF1 QFQ ] | i5 a oif [n] i
GAa

DAR DURING READMING OR WRITING DATA COMMANDS
15 14 13 ¥ 11 1 Gw o ood 0Y DB 95 04 03 w2 01 0o

AL | caT | CAG | LA | Chd

CAdF Cal | CAY | Cad H5

AL | Sad | 543 | 542 [ Sa% | SAd

[

Figuwe -9 Bap e Summnry (sl t ool 2)
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AR DUAING GET GTATLS COMMAN D

15 k! 12 1M 10 L UE 07 i s G4 03 [ o Qb
. ': ¥ ¥ » X x # x 1 ] ¥] M AET n] 1 1
i
L2037
MPR AFTER GET STATLS COMMARND
15 14 13 12 11 14] a9 ;] 07 (]2 a6 a4 03 nz a (n]n,
WDE | CHE | WL | SXTQ| SPE WGE! v | DSE| DT | HE Co | HO | BH | 5T | &Te | T
(i H I
MPA AFTER BEAD HEADFR COMMAND
15 14 13 12 11 10 09 (W] 7 (K] 05 (o] a3 0z 01 Ca
cag | cat | cag | oo [ cas | cazdcaz | cor | cap | dHs | SA5 | 584 | 523 | sa2 | S0 | sa0
15 14 13 12 il 10 all:] oA o7 Q& 5 0% o3 o2 o1 (4]
ZEBQES
16 14 13 12 11 10 s} e o7 1 Gs (k2.5 o3 Q2 o )
CRC
Hrag |
MPR CURIMNG AEADAWRITE COMMANDS FOR WORD COUNT
1B 14 3 12 11 10 oo ]} ov & % 04 03 a2z 01 n]N)
1 1 1 w2 {Wwe 1wt o) weg [ wea | we? | wos | Wos | weed | wiog | wiez | wees | weo
L] | 8]

Frgure -4 #egisier Sunmary Shee

-
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4.1 CONTROLLER COMMANDS
e REDT Contrasdbzr can e ong el seven cemniagsl: w0 e deeee sehile e BEY T can issue one ef coghe
cramimanda, Talile 4 2 Paes the coetands, Cach coomrad 1 saplwned mocke Tnllowding, paragreahe.

Tabke 4-2 RLILFRI.Y1 Contreller Commmanis

Tunciion Cuadee

Cormamiend

il Mix Op cRLILF or Mo, (RLY11:
| Wit CI‘I;,'I.,:.'\.
2 v 3o NEatos

Tulurs

hoad Header

Wrile Laulu

Feiwd Thaza

Bead Trata Wikl Header Cheek

S VT

4. 3.1 Neo-Op (RLIT or 3Taintenance {HLY 11§ — Function Code
The B porforms enooperating aside fromeleasing zeoers {excemt EY. setting CEIFY and intermrnsting ic TF s
L Tl

The B maintenance command is usoed dunme o disk less diagnesioe rootines wodetecs contsoller rmallone-
rirens or e cstablish o level ol onnfidence it contedber cperation. Prior W issuim e melemance comoand. a
bualer ance w0 mernory s b sel asade Do veettiog o reacuey of st pameons, The conalier igzisters nwst b
seaced By program wich tae Tellecarns imfamnation,

BAKR with adoress ol Fimst memory: houfter Teeacion
o W seeleler will woevunl of 30T CLTTEN cectal)
LAl il 1zst weondd

CS5E wirth g Tundticn cewde Q) soset hie 7

Wher e REYG | 15200 the mainenanes sommend assd clears s CEDY bi sl 0P e s stacles]. The
micrase e decades rna crnmand and statts o muainleoaee conline . Two ool este ave performed aod
the CEAR by fergmienred ather cach, Then, by enabling a LA Leamsler Le Lk place pelbwee minsry i Lthe
captnaller FIFCE, 234 seonds are dransforred Fromm Lhe mernors wrile st suller e the FIFO, Qace the FIFO s
[ull, 23% wondds are mranstorad ineo che memers szl lest bufler previously preparcd. The AR §5 row
it rem kzd o thivd time. Thrroghiol AN, checke aee made and @ cimar seetes, the fumction seops with
FRE =21 The I3AR i increnented as the test proceeds. This incremanning serves s 2 trace o determime the
fuilmng inlermal el

Mexl, the sl word 4 3 Jnd wiss mitially loaded Snte e [RAR 13 chanoe bed tmeogh e dalosounss selecian amd
inen che R cimcuil, A CRC word e senerited from riis tesr word and sent thooogah the data souzus ssleclar
e, 1A CHG ol tie sl wond then passes theaeph che write procompensatio cimant ol 5e data separetor
citewil o eeentually eml up in the FIFL

Chis coend s of the TRAR i then metemented amsd becozoes tesl ward 2, This new test weord tollnwes the sume
pattly zn e preceeding resr weard and sncly e as U secead sond o e FIEDY, At this poa, the FIFUY bulds:

WilKD FIFi)
1=l OB o sl word F3
Pl CRET of tost word 14
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The conents of the AR s pow joesmeoted ance again andd becomes 250 word +5,

e, M second wopd o the FIFCHICRC of s waond =4 s rameed Tocan The FTFO jand sepialized, [Lis w0
thazl the Jura soveee seiecsr, e CROC, and datic sonoee selsctor again, aned suoom, I Gellowes the saroe daia
ath s the reen provious wonds apd eods o ack in i FIFD as the new seoond FIFO weond, A ls paiu . the
FIFCY hinlds.

wirRD TN
[ 51 CREC ol st ward +3
2l CHC ol CRE of wet word — 4

Thee comuenng of The CRAR L thent toceiaentend Do Ui aisli time b becoroe el word + 6. Uhe controller ready bt
15 W sel wod the CPL recetves anonlertupl regquest. This compictes i traimienanc: cammand npecatian,

A i cesull el s rantsninee Lesl. the Jollowonr cirewils are wsded: the FIRCY, e regislers, the daty sonoe
selet por, el RO cireuil. the mutc b carcut, the wrile procempensarion ciscuir. the daca separarer ciccad b and th
FIFC) oyl aee] autpal eeriatieer. Adlsu, oy of Ui microsequences lunelams e aercised.

4.5.2  Wrile heck — Function Cade |

Uhe write check ecrmmand s oscd moovccify ciad dasy was weiltsn oo the diskh coreectly . 103y wsed afler writing a
[loach oo darss cnre the disk By the write comasiond fuoction, The write cieck conrmnand reads Lthis same block of
data fronm the disk &nd compaes it aith e congeats nd i soueee dada bulTer aeea o weain emory . Becouse i
compasison is perfenned inothe concraller, this samee dan st e easiereed oul o oy ane inle the
coalraller sila,

Peinr to issuing tris cowunsand . the TBA reaisier st be losded wach cae adiliess of the firsn Incarion of the data
Flack e o mernocy . The ward cowner tepister masr be lnadad with the Jar Block Jengin, The DA
pepister s thee Toaded weith e stortinge disk adcress Location. AL this meeint, che wrire cheek enmmand can
Tesacded intg the OF pepistser.

Clnce a header maceh is found, aod 1 hisader CRC validile s the sz, the 128 weords ol darg e read from che
dsh, Fhe disk culi @5 then comzparsd serally with che sorial daty coming on of thi: site (SER TATA CHITDL
Fither 8 crompars: creor or 3 data CRC ernor wal ssL bt 07 i the O negisier.

4,03 Liet Status - Fanctinm Code 2

Tz Cicr Sratnz comsoal couses thes slalus wotd from a drive o e rranstored oo e condieller whiere Ui
ot ean anceas it throveh e MPR. Uhe sorteare shonld firse eerify rhat the contioller is read v o perfiemon
iy upreration (the drive docs nod lave 10 be readyl, Then, the =ofteare shonld Ioad the TIAR wirtgnes o bigs 41
i Ok, resct bt az 03 and 2enses o the othier Fcatons. Mest. the software shoold Tosd te © SR with drive
salect i, o nepacive (A0 hie, IF D OF desired ) wad acode nf 29w the function hits, The aontmller wili o
warruntand e =elecrcl drivae oo tranaler ite status wocd 1 the MPE in the coneraller. 16he “roeat™ T weps s,
the deive woulid resel e stans s firss

4.3.34  Seck - Funcrion Codde 3

The Seck operatin canses fhe pesiioner e ey Teithaer faownd o revese) seme uiber of celizders. The
s Ui shoudd Tirst verity that che drive i ey woaccept s comemand, then load the AT will e Jillerens
wiard [Jiflerence belween the present position and dexined positioni. *Ihis ward comains the aumher of
cylinders o move dhits 15 through 071, e Tiead selen bil 108 and the directior hic (it 02, 1= Do,
- peversel Tils 060 18 and B0 most be resct and bic 00 musl be el After the DAR iz loaded, 1he sofiwae
should Joad the CSE with the command wazd, This wond should comain the drive seleer hits, fhe negarive G0
hir, 1F T if desized aod a conde 0 3 i the tunction it The coteailer seods Lthe Seek command o the s b tod
drive, ciusing the drive b slan its Seck operatnn. Arrkis time, the comsller ues ready and inceerpes i§1F i3
st The centealler is oo reendy W accept another command fo peFacm aoatbien aperiten an another drive whiie
the ook is ocouiring.
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M ke cdaf ferenoe weond s wacee snoagh raat the heads atremipt romoees past the nnzrmnst a0 oczrmost Bmits, the
heond weill stop ar the 2uacd band and setigar to the Grst even-numbared daca mack.

4.1.5 Resd Header — Fuonetion Code 4

W e o Bead TEeader Prencrien is Qoeaded, the crenrcallor will raacd the fivsr heasder enaounrerad on the scicehad
drive wod place e Guee header wards i the siln, They pass cheough the siln 224 stap with the firse wend in the
MP seeisler, Tl solwans s Gwen aocess (e Firss word o derermine the cumanr sceene, head, anst eylinder
addee ss . Whenthe sofheane croracts thn firsbwond friom the b P regicler, che second wong sutomatically moees
1o e M pegisier, IWine soffaare cxtraces the second word, e thind word automacically moses 1 the AP,
This is 1he CRC ward. The softwan: can nnw acoe sy it frer checking purposes.

4.35.4  VWrile ata — Funetin Cude 5

Wihen this function is decoded with CROY cleared. the conteailer »lits ceading sugeess ive hepder woasds qmd
commirin them w the DA soester. When o meotzh b fouod, the beader CRC je oleckedd and, if coresn, hi
SCCWT 1sowritten weeth Lhe wonds fooco coe ey desiganated Ty the Baorcgister. The BA and MU regisiory (wond
count i veee's complereol foom) e ueesimenied for st word transterred. For pamial sootor wnies. the
rernatning scolnr ares s Nlied weith semes, A The epd of the seatar, the seckar pomiem of che DA Togister b
amerernenisd. The el secton is writte r it all the seends have not been wntzen. At the end ol e transter, CRDY
osel and an merupl oeade 1§ TE s oscr.

4,37 Read ata — Function Cedc &

Wlen thiz fungiinn is deonded, the conenller beping reading suzce ssive Jeadsr vonlz and campéarcing rhem
M conlents of e TR regiater. Waen 2 macch is found. the beader CRC G checked wel, sloormon, T soen s
el o the waords are paced inothe mermnery ocaien desigmated by the DA reeisder, T the Bacand WP
regiskers Cword coent in owe”s complement Gonne are i remeoted for eacl waord franafened. This eporition
continues until the aontents of the WP seewter ool seres, Dala CRC s checked and the TR mgister s
incrrmentod ar o and nf cach sector, U e weord cowcd o nol overlowed e ngsf seerer iz read. Orhensise,
CRITY i5 szt and an mterrupt 16 made 0 IE 5 sl

4.3.% Rend Dols Withou! Header Check — Fonction Code 7

When thes Tuncion be Jecoded, the dars portion of the scctr Tllowing the nead secwor palse e e aod the
wirds equested aee pluced b he memaey Tncarinns desianatzd by the BA regiser The A and MP e gistcrs
Covord count in e’ s commplerng of farmdoare incromentad dor cach word toeslared, The header is neirher
corapared noc clreked Tun CRC epors. Tara CRO is ebaeked ol the @nd ol asecter, 10 e waril coue Ras nnt
overllowed, e pexl secton 05 read, Dtherwise, CRLY 15 5ol end an wstecnpr s mare i TR i sec

NOTE
The DA rerister is ool lncrenmented during
mulliseclor Trunsier,

4.4 OPERATIONAL CONSIDERATIONS

d.4.1 Interrupl

The contealler will requesS an utecropl af e TE bilasd e CRDY it are hesth ser in the 0% reseer. The 1R b o
sel ur pesel by el soltvare and veset with the initialize condirion. The CRIZY b 16 sc by Lhe hasdwars gpon
ceaniplet o al i Bagction cr wpon e setring ntan gror fag. [is alsa sct by ehe imbahee condition. [Us reeel by
1l sultwice o cansc the eonrealles fa soart 8 function {newcetiee GO big), The imleoupl veciur wldwess iz (A1 The
mesrtal priceity level for the RETT s BUS REQUEST 5. Uhe KLY 1] Conteoller uses the mne priority level
pravided oy the L3111 processor.

4.1



d.d4.2  beek Drperation
The rollpwing scquence o< an Jsample of nearming & waak menericn.

Iesue read beader Tunctisoo we drive gzl el Ter miemmupl or el Ter CRDYT.

Check eror o,

Kewd the header weord srom the WP oot

Croleulate dilterenoe and dineclen Lor the seeh.

Plorve dilTerence wund we dwe DA reaisisr.

bewug sk Function e deiee aned weall Jur seek o be complowd as nceatad by drive ready bin
Chevk erras o,

AP 1

A st awsrom that nprimizes posicicnal larcacy Saee Paraciaph Doy wemnad ke coeveen celinds o omd hesal
=alect imioTnannm i cone s thar Boeps D2 ard 3ownald be urnecessary. Alse, nnte thar eeading the Beader
Loves oraniora: posibien 45 acll s s some rofitingal opsim matiog is peosaille.

4.4.3  Crwerlapped Sceks

Suce Lhe caotrneller conmss ready cnd mLEmmUpls a% 5000 d= o stk 25 meued, QL is eesible boodsaue sochs o
addiana derees s lide the Ciest s seebiny . [owewer, no iobescupl vocurs wehen the seeks ane cornplsted . w0
Fracesfe s cenrnazs] ool be seoed o the deves ceguiniog the shoresn ssek s soocns all sseks are visesd . Inthis
way. rhe diivae completivg it scek fisl will iomediaiely perliern s Goosler angd intesruel when duee.

dad o Data L'ranster

Lty ransfer is wta WA facility, Sixicon words of FIFCHSTo0) Sotiering s provided Toe doti by e RLDC.
Uhe KLY T proveades 250 wordds of FIFTY CR AN hufforing and o0 met star nantslearing e sestoz udess the
TIAY rus enngan =pace 10 halid the cnrire scornr.

T dsn o duty tranaler, tae sollears sheold el te llowing =teps:

* Lead BA regiser with sodiess of Tiest anemocy locoticn w0 be trassiemed
 Dvad A registen seith aediliess of fist dish ascation e be zanelecned

0 Leasd WO repisier winh teen™s complemens el namee e ol earsls e s canelecred
* lasue read Jarg o write data and weair Tor inreeoap o lest lor read v

o Check eoror Mg,

Clrher drives conhd do seeks o Jatia ane lees bepaeen (e tesuinge of seel and vie sssozog ol the dals cran=tess,

d a5  Hecovery of Thata with Bad Hepdlers

Function 7, road daca without hoacer check, 5 prrevidad o sllos rhe recovgne of daca should beislers becens
unrcadable. 1t onmrstant HSF or HORC comors anes cnoouanierzd on a pamicular seator 50 thar rthe daga s oo
recoweranle by ohe standard rewd comonand. procesd as Folloewes, Porfomm suecoszivs mead heads e comanand s
il the secr precedine the bad aocoer is fund, Then, within MK microsceonds issue 3 iead dare seirka)
hgsader cheek, The dala pestion el e nead secior will be cead witheo catber headar compares ot header €124
cheok. Pata CRC crars will e repentod.

.46 Mon-interehangeability of R KCRLOZK ek Cartridges _

These tun Lypes ol corridges are nor factionally inkeehatgeatle bul ocatzidie sl plveically 31 into rhe
Cawrong” oype ol drrve. 128 conmidee s leaded it rne wereng drive, o duoaae will eocur o e drive. madia,
sl The sulieizre will no coa nemmad b, TFsoeh sympoms sre seihiced, te opeeitoe should cleck Tz the
proper canrides Jepee.



4.5 FRUEMR RFCOVERY

There are several crears rzal can e detected and Mooged e BLOUELDZ suberstem, Some of Them can e
conzideied recavarabla i cae sense chal 10 the operution ds e iried i s poessible that thie @eion il mar recur and
shcersstul use ot the subwestorn can enntinez, Some of the erroes are considered Catal Tecaose eiris coulld
damugs the data, madia. or aquipmerl. T he emors ave lisked with the recommendesd rzaclion u Tuble 3-2

Uhe nazwne o: these crmors shoule be censidsned wlsodstennioug how i Tines oerey 0 apesation hetiee
declaring thet rebrving has cewched o practcsl lomik, Coc etaoe . o DLT eooor csonld be camsed By oo hardaarne
svstem failure Suc il coeld alse be the result of bus activite due footlee T devices sxceeding the themag bpat
capablily for o sbocl duratioze T s Tate e, s Tike Iy thar the ape rarinn wou i be suczzssful em the s
raslry. The rels of ovcummences e cood polwater ol eeeeall sysiem pecformanee and ancmar lngging routine
sheind count that, A eenecal socrgase e coe of DLT eepoes could indicars hardware sestem failurzs or it
cruld midwcul thae the wsaps of the sestenn e approa e s Cuwooghpot capiciy iits prescat eenbigurarien.

A lrer waarople ol applying prictival weacten looan seomr s the handling of 5 HNE emmor, 1L -hoold be retned
onee azil U evees e poussibly the head s noc positioned over she comect ack, [ eead beader aperanon is
prerformzsd uod e audre s frem the mediaise gamined. the coment oy e and beead can be deteoaned rosce f
1L 3% & podtion problem, 0aar, then pessibly tere i- o bad speton te anedi and wostlee s shou | be fried. IF
there 1y o bid Teeader, chat scomr adelress showld be entered oo Ue Bod Secusr File aed 1he sefvwan: shoold
iveid nzing rhe eriginal scotor.

A am ackditionst cxample. consider an MM ervar IUindicares thar a remory enicis oot respondiae o .o DA
respuast for doaza transler wflnem that mietnoey usit [Uis unlikely that the redia nr disk unit = Tuiling and vils
slirhily muore Dkl e e conealler i@ Failieg (rardsaane problonad, 1 G pozsible ot e proecin s reing
ACCoRs 1 non-cadslml memnacy ucdl Csulteiee problem), & ety may be seorthwbile for eaas tians ol e Than
likely it wull zecur. The most uopartant poces ot intormatinn needed Tor diagnuets e e comens of the BA
e sleT,

Bace wl Qe ooy shonld Beogivea the =ame bype ol practcal though! shen progrsmming, srror reonvery
roulines. Wleuever an corer aeors, the program shouwld Joe i aloone etlithe sempgome sueh as the comtenc. o
the megisbere 1 santins of the unit, and wiether 07 200 reiey was succcaatil, The mora complete cue 2rruT log.
the rioce guickly and accicatzly the camse can be dinpnosed

Tahle 4-F3 Eroors

CONTROLLER  JRIT I8 5%, | RECOMMENDED REACTION

EHEOR
{51 | 14 Rerey seme practical number ot mes.
RO ICRCOWCE I Kooy somie pracoica! number ol iimes, Be sure 19 genrd cnatentz ot the
LA recialer.

M.THME |2 D Retry, IF HNE, perform o rewd headsr, wed venidy ovlinder

i

[

MEM ! Ketry ance. Be suce W gecozd the enntencs of the BA ropister.
DRIVE FRRORE !

14 Portenm a Cret Sacws and check bets Listed b o

4 i



Tuhle -3 Lreows (o]

DRIVE | BIT INSTATUS  RECOMMENDED REACTION

EKEOR WORD !

DSk - Retre ehse e Fare: nirifyinge nperaor L w_nf'- UMIT SULLCT plug
WSl il Riry.

SPE . 11 oty

SETO 1z : Feiry, Wast tor 1.5 oo arter Hesct.

{"HE | [4 Fatal. Ex nol reley.

WhiR 5 Totel D ceat et

4.6 MFFERENCE SUCMMARY (RKOS aned RIGIHTAOE)

This secrien muy be elplol we osers el Feeee fonme sy osed THETTAL s BRI disk curtandge subsysrom. IF
potnts oot ke diflergnoes belween prodeatming sn RKOS sohevsien wad progronoeing an RLELERIED
subs v stenn,

In weneral, the BEUS subsvalen sl @ Il o s fusctiogalicy il inm e hardwesne eohile the BLOL/ELOZ
suhsystem reguirss Ll e sl provide suimes af the l..|'u.,rII:-I'l"|1lrjr The rmagnr differoncey ene csplaned
b [,

4.6.1 Spiral Read Wrire or Mid-Transter Seeks

Aospival readiwrtdse oo ranster of Jara thar conrinnes 2ast the e of 3 csick . 'The RS subsyslem proy iy
Wapd e suppenT For thiz e nsieg 1he b dwars od et the gnd ot snec b eondition and the hardware will caose
A i wanster seck moothe ncd reaey and then eestam the eeadbwerire npeeation af secooe tbat The nest crack . Mool
that thiz seck is cither a head =witch from the upper surdace we dhe Kreer suctace 2 the sacoe oy lundes weith oo
e piLine T meernenl, or switch from Lewer socbacs b owppe e surface sl sasitiong s stoes met ro
pesb oy lider, The BLOELDD sudvy sle s 2iand wane couoal Lwadle iz, 10 cead e oile opesidian sontinuges st
U Ah sector, the seotor counter i the TR sl vinoees o 50 0ot whichoe dlesal and the QT o Flag s 501,
I s aecessary Lor the selbwacs 5 1] re venl s Dnens vecumine by caleuliiog the censboin a2 5 s s e
seciangal el i be 00 B oeee 1l epcation o 20 dsteet that it Tas oocaed, The soClaars oot iniiine a = parils
ween Luoetion sl aw well as o continuance of the read ity Tuncnien. Mo rhas a ead swirch Froe [T I
loveer suclae withoul o positione: mecemnent 0 e pest cylinder i considaed aoaeek in (e RTOLRTO?
atibavaterm. Afree a hoesd swirch, the posiviones will scek rhe conier of the new reack.,

4.6.2  Tmplicit Sechs Viersus Explicit Secks

The REDZ subsvatenncan pofomm e implear e exphicd sceks, A esplicil seel is aosoliesre-doestesd seek
aperation. Ao jmplicit seck s a week imiarcd Py the Taedwiong qt the Deginning af o ceaddwrite aperativan il the
dezired evlinder address o bead addegss docs mod eeineids weith e presang position, The RLOCRLOD2
subsysiem hardware dnes noc have this capability. The softwars must cnaoee fad rthe pesiraener s aver the
dasired exlinder gnd the dogired head s selected hetore staming a readwrite aperatinn.

4.6.% Recalibrate

The REDS sahaysrem has avetoen o agoooe szsdihoe tuncien whicl causes (e posilione e io move e lud er
e, Theres ia s simitar Tonclion w the BLOLRRLO2 subsysienn, A esplicit seek we ovlinder seoo musl be
perfarmed. IF e cureeng evlinde e addicss iz nar kegwen aag the diive s cooengoaded 1o seek besangd the veler
guard hand, iy guard bBand will ke deteersd and the head will reeezat ooevlinds e zens

1-17



dofd  DRud Sector File
Ther i i bad seaton e feanig onocach REAVRTA2 Disk Cavtridpe. 15 ase i cxplancd in Fageeaph 106,
Thers is pu o simckar: Toad Scerar File wsed weith the KKS,

4.6.5 RKelformulliog
Tac REOA castrichoe can b redarnsited s the (ield while the RDODTLOZ K casradess cannol. 1 ae imhbedded
sorvn information and Bad Secter Trle seeaily meduce e reed W celoroud e corimdes in the Held.

4.8.6 Sevk Interrupl

[l KEOS will prove e tae aodesoozds s he pesalt el aoseck apevatien, The Fissm ircre e arsies s sesn a6 1he,
caztrellar s saosed thoe ilee 1 aliot Ns moesment, indicanag thar ree saetoed b is fice o rand e snnther
funetion, The weeond ierermuproes s when the drive fmishes the seeh riveement. The BRI subecstem
oz s nor proide the zecond inrerrzpe, ' hoe, e =oflsoare must perloom cie proper moenatenonge ol the drve o
dergrming when the scok Ros loen eompleted.

|-
—
f=a ]



CHAPTLER 5
RLE-A PROGRAMMING [NFORMATION

31 GENMEERATL DESCRIPTICY

Ihe BLd-a Canrraller consizrs nf a gsingle hex-height MBI maduale Tointerlaces the PDP-2
CVOANTRUS with the K101 R1TO2 Mgk TTeive Tas and ernrains the contral, monitor. and doty handzr
Lo Far ek aperarion, The R1E-A gpe o ndle op o feue deves vie a daive-chwmed 1O cable. A PEIF-3
can Dandle oao KEa-A Canteollerss, neaviding cantral ror up e eghr drnaes,

lhe KLE-A has sin scdressahle repiseers st are decaled in Sectien 5.2 The PLOP-8 compuier
o uivales with the controoer by aceessinge these remslers usinge Inpuc Catpul Traonsler (10T
inebrugiions weich have a furmat ol &X3X. The deviee codes XX end XelX are assipned 1o 102 Jies!
conntralle: [N there oo second controler it uses device codes XE2XN and Xe1X, Taespeciic msicuctione
hal causs & respanse 1o o conlroller are shown o Tahle 3-10 The isiroctions aze osed te moniter aod
aanteal the camralve and ure pof csed Lo traasfer duta, Data iz ransierred veine Dot Mumony A
M A nperatinn vid datg boeik cecles onthe QR MIGLS. The cesoll iz an e schazzee of Jasa bevwero e
cantraller and marnry -:_"|i|'."-\.‘:1|:-.'I e Y bl weard o e vicne, The eanicalle: has o sile wxcch oo bBuller T
Liv TR weareds, Uhe aontrallce can traosles 1250 weords o the ¢lish s 12 Biwooeds oecan oanstosmhem
intin &-hit |'I_',-'I:E.~i |':-'!' L'!r|'||1|'|il'|_i_'_ Il ""3|'| coeler Tee hals o eash weod, The conzaller can anstor 4ata
cuming [rom the disco omte the OWNTRUS a5 12 W0 weords e il coo arcup the dat es & b lptes aoad 131
i the remzaininge Fonzs hits g rerns, The advantages oo disadviosianes of hatbothe & i aod 12-bicmode
are cuvered in Parggraph 3.4,

'I'ahle 5-1 RLA-A Insbroction Sct

OCTAL CODL * MM F.h'T;’}NI{'. FINCTIONN

T KL o Cledr vonteller wil repisteis, A aad fags. (Mo nnt nse oo
i terminane a disk fnetioe)

T bl [ R N Skip oo Juaston Jane. Theo clanr 0 sel e a cng.

Balit - ELMA Toad Pavak MA register from A0 01

&L HLCA Lo coancniand eeeasier A Trom AC 900 L

a0 RLLR | Laoad eormmansd regisrer B From AC 1], exeauns ermaaand

GBS Hil5a Load secter wldrese megrister from A0 (3

Gh07 RLWC Laad word couml segister fivan AL 011

Tirs L1 REER Roead emor temister ko A0, 1, 201w, 11

"



3.2.2 Commanid Register R

Comeaand Register Bisa I Tir registor rhat containg the mode, deive namber, gatended mgmary pdidigss Dits.,
it gt gnably, and the funcrinn crde The RLCE command {ibi ] is nsed o load the ee gizigr and 1hy RRCE
cornmgad (o] 3 rgads sk register, The BLCE cormmand glse exoonies the foperion (Figue 5 55

an H 02 (R o4 158 e aT ul] [ 10 11
RES |MaIN [MODE| E MSE | LSE |EMAD | EMAT| EMa2| FC FH FA,
DRIVE SELELT
FIE
Fizizv »3 Cnmnranc Besiae e H
I3l [y T Fonction
ACD Foeotvoil
AL Mlinlenanse The coments of the Mgk Addeess (DA e pister are lonped Back m the
I Lo abvad e e parpnss s Bir 2 ofecmmand repistar B most alsn be
sil Lo this [unctod ta wark sorese1ly. Ses Paragraph 5.3.9.
A2 Ml Whien el i ol o acates Lt e daca Tl will bes 258 B-bacwonds per
sector, Wl e, i v Deld will Leocposated to F00L2 Bl weordds
I R This g reoos? T s webee s o Wlpivtemange., & Gl Statns oo a
Tead Hewpler commmiang s o he esened.
A3 Tnrere Bnalde When ths b sl e suntroller s allewed Wit pl e peosssser i
1IEY ther conclusion af a pcrmel ometiond v osenee reviminagion,
ACAA Pz Selscl THege i detesmine which drive will comamuonicate with the somroller
(L35, Tak) vig the drive hus,
AR Fxtended Memary Tliese thuee BisJdeling Cae memgey Fizld Ieeation. This alloscs ap o 32k
Addeaused (EMMA marnery Jecations o pddiessed nnprosessans leeeing more than 16 of
INENIry, ’
AT T Fuooction Codlg These bils dedicate e comuangd we be eazcued by the cormaller/disk

AT TR EThL

Liig Eir 14 Bit 11 Cnmmand

i (K il Medzn lenanoe

1] I I Rl

0 I L Ciel Sl

il 1 1 Sk

I 0 [ R Header

| 1 1 Wrire: Mara

| 1 B Tecad Pt

i | | Tecad iata Without

Header € heck



£2.3  Uresk Memwry Address Register

Chie Greak Memay Addiess BRE BA meatsteras o J2-bat e eister il potots To wimsomoey Lacation, s deadasd
b the BLELY cornamad (968020, The condents of D BEK MA meesier are autoiaticaily o namenls< as gach
wid g Ganslernad b baeccn oy ol copsiealler

The repister is alzared by imrializnge the comreller ot by lowdinge the repster wiln oewoe (g 5-4).

na 1 n? 03 Qud i ng ey Q8 09 1o 11

BM 20 (RRDT | BMO2 [EAM 02 [BM O [EMOS [BM OB [BEMOT |BM DY |BM 02 |BM 10 BRI

-k

Figars 5 = Treak Mernvss Adlilsess Besisie

3.2.4 Word Connt Begister

The Word Count TWC rexiser 5 12200 reister Joaded Byt RLY C corsiamd Q860 wind read by the
REWC comeomd <660 ] 1x Belore readioe o1 swriting dati, tie woril cuinier s loadsd weith U taa®s cornple-
cote ol a2l e aumiber ol warsds e s toslermed . A sech Dicect Seanern Adidzess (D) manstes ks place,
(he e cobnten i incesmended wod leeenimargs 1 commmand oy oesees 1 covnl Teoc Lo 3096 duls
winds. This careapnnd s e 24 sectors whils io 12 i wond rosnde, Irothe 3-bin by e ooede e canslec 22 linied
o e seerer (LT hates) (Frgare 523,

W Register Programming Mofe < this disk drive
will A do spiral Reed Writes. The program mus
Dreak up o duin trunsfer it track-to-track Bead:
Weltes are 1o be done. Between bwa such data
tratslers, o seek Wy U next brack or sarface mnst he
made,

[ [H 0z o3 1L ] 11§ ar & 01y 10 11

W 00 | W01 [ WG U2 | WE 03 | Wl 04 [ W 08 | WE 08 [WiT o7 | we oalwe oo | we 1o [we 1

LE-22d0

Pignme 50 Weond Dacnl Revione s

§.1.5 Sectnm Address Hegister

Mhe Secror Address T80 registeris a O bit eegisner Teaded e jun RESA command 166031 and rewd be an RES A
cianrnand 60140 Before axeourieg 3 Read oo Wiite opeaatien, e s taldnoss 25 losded wnooche S A& regisrer
([igun: 5-f).



5.140 Ervor Hepister

[l

a1 ey | 0 U

5 la

SAQ1|SA02) 5403 ]|8A04|5A00

v e |

Fizwwe -p  fevtn Sadidoewe Hegisler

The Error register isa 5-hit e pister i s read by the REUR command o G, Rics 022 are eleancd by initialize
e wehien, Command Register By logded «Fiaure 3-71.

Hil

ALCD

AL

ACD

| m 0z oz na o5 1] a7 ke L] 10 B
QCACT QP QLT MO FEFIMED: DE DR DY
HCRC HMF

P
lignre: .7 Fonr Bep_sns
Mumr Fum-tinn

Toara OREC O DIRCRES

T

Tleader TRC (HORCT

Chperilis

Lizooplewe 1O

hary

] O

(13T

ITewder ot Frnnd {HYF)

IFEPT i wloreed and s bl s sel, the RO eomor occurmed in che data
CIMCREC). IELHPT 35 st and this Doy also w1, the CREC erar v ucred o
the headzr THCRC Y,

W lwen set, Uy bl b icartes 1l U o arreol oo seas o compl sed
wirthir 2000 st I s alse used o conpuuctes witls ols O and 2 of s
[ 2ILIET .

Uhi= b is sel ducorge oowrile 10 Lhe silo s empey and the word cownt 15 net
wed reno froeantins bl ey word s avadlabls Tor wribinge;. (] will net
bt et

This Bt g ser during q ogid e silo iz full pod M weed Counag iz ot ver
e Cmeaning hat he word being pead conld norcnger 1 s, O wll
oy Ixe ser.

Wohen tha: Dit and €111 wre Doch set, than o 20800ms timenat nccanad whilz
the coenfralley wes searching for the correct scctor tooread or werite Mo
hesder compare — HMNEL



Bit

A2

AL

FLYS

L )

MName

Lipmer Cixle

Lrrivee Loror (k)

Dpive Bewdy (DEDY

Nilo 1Data BuFfer

Function
SIIMTRErY

KErrer

L[
e
HMF
AT
HiZK{”

Gils

L] 02
7 I

I 0

| |
H Y]
1 i

Uhi Bl 3= ed dimeety e e Drive Crror nerfoee boe, Whee =21 1
inGicste s thar the selected drive bes Tarped an oo, 7] e sounes o 1he
eoror vin b derermined by a Cret Stacus.

The DL b ogs cleamad werh o Resct sammand ta the dviee.

Wl et shis Bt indieates thar the salocoed drive 35 seady o receave a
commmud. Uhe biv s cleared when g Sesk cperation is inirarsd and Kot
azrgin when the Seek upscaion & cumnplened.

e BESL el (S LA s used b lmosfes the comcars of the sila daca huttee oeorhe AC, Tae il dogs i
Lol lrwarne:

5271

Sraz=s 1he pesuln of The DOor Srarus command Trom de dreee odrive s and skatns bits)

Srates the header words when o Roed Header cumeoand 1 saecuizd

SBrencs the resull of o wodmeinee ozl

Heres e combens= of the 12A register I oche mainenarez it was e in Command Berisier H

Sile Kegister Atber a € ret Status Command - When o Ge1 Status cornmaonmd s execoted and o sielus
word 1w retumed o the santraller, rhe conienta f rhe sila registen appeu as shewnon Figines 2 5 ond 5 9,

(5 01 0z o4 04 04 ag az 0z a3 in 11
MOT CEFIMEL: CT HS cCo H{} | 8H | STC | 5TE | ETA
WOIHD 1
Iy
e 58 File Rander fir Starns Wod |

Lr



Hit Mame

AL

A rive Ty

AL Tieand Select fHED
AL Coovecr €lpen (70
LA Tlewds Chut (HOY)
ALK Birush Hewe ¢TI

AT EHane Bas

WORD 1

[Funoelicn

Linde lingd

Ao onicates an RIO] g one. wa BLLALD.

Dclicates correutly selesied hewd. A zmere indicaes cthe oppeead s oooe.
i Lower Dieand .

Sel whwn e drive access cover isaper ar T st cower 1 ool i plice.

A e lizate s chat the bead s ace cover the disk; o mern indicates i the
heacds are hoimne.

Sel when the hruskes are homc,

ez hits detine the siace of e dish dries.

seare Bit Definitinns
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Gil(s} M ume Funviion

A3 Curene Heond Emar Thiw hiv is st when write 2orrent is deceered in the haads e che aerinn
EIC il Wik nuel dsseried.

Al Wik ek ST sce when tne drive s wore proteersd.

ACT ook Time Qo Cicor S wehen e hesils Jid s ceane om uack o1l regoicedd wine dorcung,
ISKTON sk pperagionn, or whe s ha Ieads drilied of 1 ik wod Jid ol reluen

wirlin 1.3 sconnds.

AT Spisr Lrmor (a1 Bt when the spizlle dues ool come up ko ospesd sl 30 seconds or
whe i he spinidlle speed s ou bieh.

Ay Worlle Gare Erar PWOEY Setifoerise pote s desered and one armwes of ree fallawing condiricng is
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Tiriew 15 1 the micst nf soctor fims
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AL wolome Check 180T Set wren a new saeidas s been Baded or when ore prses has e
vrsled down. zhen op This ol is reset by a Beser aommind

AL Lrevve Select breer iPYSF Y Serwhonome on e deives bavee the seme number oontn selecn plugdor
pwwe Tospondded e e siome umber.

5,272 Siln Dats Bofer Doring o Read Header Command = When o Read Header comrmand is s ool
515 M=hit bt e atomel i e silooas 51 1200t wnrd s The Tus! oo e ader words coneain seetar sl ress. sl
el and exlindor arldre - infozmaon. Tae sconnd rear waods con o all geros. The Tesr taao words sontain
rhe hesndes TR mzormatien, AL sis wonds wre readabie by the BRS] command (06031 Figae 5101,

3.2.8  Ruegisler Summary
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2L LAMMTEOLLERE COMMANDS

The: LS A Conisuller s capasle ef perfermring cizhr apesatioes by responding be the fencoen eode in the Lo
et e B ol Comimand Beser B Ie many ezses i s neoessary oo losd othe e gisners i i laaling e
fume tion conde ince Comreand Rezisrer By Seoeaisreey shoold b loaded aioess the comaeller is ready. This
cenadion e be cacckad Ty asiag o appropriate 101 mstructon ol cheeks 1he funczion dise st ug by
wang e interrapy meoste.

01 Muaintenance Command
This vemonmd esi- the eenmralles = caising o0 perionn e Gollues sk,

* The ventroller recwests o dara ward froar memmey vig the OMNTRUS wsing by Boeel
Mmoo Addreas CBE R M A] repisrer asoan addicss, When cha someallen revciees Ly
ward, Lhe BRE M A and the Ward Creunr (0% 3 eegistor e bodhisercmeongd

The data word b= bubbled throuek the slog serialred snd assized in Bl = ol
Poesivgh the CROC-penerating ks where taen miere E-hit vszs arz appended. This 295-hbin

dama sTream gues Lhrough the wree dasa oeccompensation kagie and rhan iz Ienpad hack

and brocghl iooas 00 wers read daa trom tac deve. The dete passes throuch 1he
has-loched Joop and Gata separater logic and inoo che slo where it s comerted hack 2o
[scallzl, Tl b per word, und bubhbles up chroceh the sile to be avallzhle to the
CIRNTRIS,

Tl cuzttrodler reguesi- three momey deecsses o reanstaes the thies wards ek o MY 125102 Ty
DR 3N remster ax o poanier. The BRE WA seviser anod WO replaree are incremenceid for cach
razwsfer. Jow wonds are mew Svatlable sor the progeram oo chock ber diaenostz: purmoses.

The abuve procssses repead aocl tee ovole continues ok e W pesisier eyualy S
Crice e staztiog e comneiil S0 s s ssory Bossl up some e ress s sliown el

The BRRE M A v isre sboold De: foanded weithorg snbdesss uf b Fiest weard ef daca me e tfranaskeored ez
varttnallar, The vest thies wonrds ol ey will -socive thece sy of data fioin rhe cambrodZer.

The WO zegister =hould b caced sk the cesaesd count D cee’ s complement fomek A ocomplets
wwvcle Lobe= Bver cone-.,

+  The Command Kegi-lar B =hnuod be aded seith [0S0 or TR0 TR sols v sods b mslicae 5=kl

mswde. Uhe ngineenatos b o rero, Phe tonecion code 1= 00 TR reznaimog Bils are orele v,

502 Reset {ommand

Thiz etz vs b = sanalba e cean s oo the seleciedbdvee: ord Trelee s et rescr @ny sonddanens: inthe
St e v dnes 0 saleas iy T e el o the e, Tror Tiv cowee i"'t- rhis corrmmand. the S0t
Addiee.s Ecg_'nirnr a7 Ol 'ﬂl:;-_:inl._'l Aol D glesire.d |'|.'.- HKIng i||'||:-||:-|'||'i:|1-." H¥T w-lmsrinas.

.43 el Suatus Command

The Caer Sran cominziid reads the Dbl siatas secd Trom the szbaoted e and maesfaes i o ree & L byies
o enEec v wuds o e sk, Uhe comepaler can then axesiet them with s WIT RRST ins acnions. Tl
Fazrnat al e ouls are shosen in Parezrraph 502,707 Priow w perlenning a Cien Salws command 10 is e ssary o
clear solcche Secor Adddress Hegisler wnd Cormmaend Beeler AL Wien Comas] Begister Bos luaded w il
sl tume uon code e spproprite drove selecs i eleal be s, the Dnmeorapt anehle 2isnould be sel D e sied.
anal ot sl B st be sy Tor 8- penle, The carmeglior sheanld he seady bemors pertormanz any of these loasl
peaisles wperniiens Dol the Jeive dhows nd havr o e essdy .
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534 Scck Comnmand

The Beck oemmeand - csed oeomnvs the heads Sne the seicebasd dreaey or tooseieet the oiar hesd, Prioe o
creculing the seoh ermmand ok Secowr Adces s Bepiabersravald e cleara arad Command Repister 2 sheuld be
Joaded weith adirecten B, a hesd =clecr Sk, amad exlinderditferenes sl Comonind BRaeern Bis ther Tnad=2a
w Il s e sele ! bils aared e secx ceneaon eece Tz eonsmllar wGh semd i oomminid nhe selactad dres 1
cad=n oo seTd sr ko epeation, The comtroller wad becone reacy aud can ther pertorms anether comsnnd cven
threen e crive s il seekine,

LFthe alrive siiempls o moeee she head pease the ineeronst an earcerneesd eass, e ke el e fram the
auard handd and soopar the Fiesr cven numboed ek 0 eneacnie s,

535 Head Header Conumamed

e Besd Hesde s commvmad will s 1 =it hesicer sneocnsessd e the selesbed dreive anel loael the heol i
Aik colscennve ward Tnearicns o rhe s0eg ang B Beere perowenrd, TThe crmprer cin then extrael chis
mfozrnatven wsth 10T RRAT natrs ians e frmnan of the o marian is oo i1 P 520700 4 heek
i prerfuzened on e header thae s ool

5348 Wrile Data Commandd

The Wirile Dlata commoanad e ars A Fonn oy, one wonc wloainae, vie the Cammihs H=ing 1he TR
rrand B0 haen razeiers Lhe dirtan thomas the congiellen silo auler ote selaeted drivve. The et o writlen al Lie
spevilied seckor data e, The spection contizues. tcsemeting beth te Biesk ey Adibiess nesisterang
e Ward Ceonl repister ance far et Oonebus tracsler. walil the Ward Unnat soeiae iewches com,

PFriver e seaering this conmmeamd i ngoe sy fee et the Teead eve the desioed ik csang o Sceck eeonmg .
Thee b vegiarsie sTapsic] B Sl s Tallees

* Lot Break Memory Al s registerwith the acdmess of e st memtoes sl bo D agslemsd .
* L] the Sectar Addiiess reealer wioz the addeess of Ihe Fiss soeme o beowopillers.

= Lz rhee Womd Crranien egpister sochioth s conmpeberonn el i b o weends o s reans feeed,
= Leadt the Comonumd Wegisesr A withothe beial select b snd che exlinder address wend

* Lo the Commeanit Be s T et monde Dt ré-ebor T2l ode ), mtermopl caaiie Bbitgaotiazali.
crive select oir, extended memuay acilzsss Lits, anc the SWerile Dotz Danclion code.

The W rite Data commund will then read hoaders and portomt headareheaks sl i desied heoder iy et
Alter the sader s checkeo, the data s transfemead, |k header choek inesudes o heade CROC check. Theos isno
Troplicit seek peclonned seoal e aelected head 35 nol positiaoed aver the desired Teack, e desiced Jeaoer v
nor 1 Fonndd ao a0 QT eenor wdloceur . I5enly o portial ssswor 15 wrilen. fe remaindes of e woeion is wrillen
wirh all ferns. A CRC word T8 L) I geoeralad ao wrillen g cioh sceoor aittomatically Sioee the won
crnt 1= Jimited 3096 this waeans Tl T osinzu wmoued ol data thar car be warrirren sy one Weile Dot
crrnmand is eacerees o S-Dat e 10 12 bat sosnde 15 wsed, o wveomam oaf 1700 gands fone secloe can be
Lewnsforred. "Tre hardware will ot perfarn ospaval Dnid-transler) seek . Chessione, 317 data masse e wein o il
widid vzl merhe nest tack, it newessare wowrile Lo dada o the 2nd ol the track, s2zk tathe mesd ack
and theo comtanue & write the rereindar of the Sara
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3.3.7  Bewd Duta Commaand

Thie Beand Crinta Coonenrannd vl isnse O womzindler e nead dars o the seloeresd deive. Teosedll vgad froom rhe
Gk thad e urredly under the seleered Read, stating ar rhe spesiciced sectar, Tha det istranstanad rhengh the
wenzaller sila e, The condiuller reapee srs DMA tranafers ioomemory via the Dmnikas, The Break Mmooy
Acdrass reotaer s oaocrementsd erse Tor eacl L2500 ward wansleoed oreers e Chnoibus aaad the Word Cound
e sl s couglslup Whes the Word Counteeaisier meaches acan 2l Bead Dag costineandd bs ternizale], Prioc

[ sbactioy the Feeand Draticvanzzinnd . the Dol el bl e positivned coeer the e sived teack w i o Seek comueod.
Loosl thie reaisters ax Mulloes,

Toad rhe Rreak Memasy Addrees register wich the address of the first Iszation in memery tonowhich the
data is ere v pranaforred.

l.read the Bectet Address nerwster with the addness ol the Tiest sscioc Trom w hach the duta i e be oead.
Laried the Woord Cueuner reguster witls te vea™s cuzt plezns ng el e number of wond s of dara ba s read.
Levisl the Qo] Register A wifh a aead seleet bit and a eylindar addness word.

Load she Cimmand Registar B owith a nule hic and interrap enohle bit (optional) Jrive sslect bits.,
ealendsd memass addegss birs, and rhe funetion ende For Read Date.

The Read Tiara camnmand then toads hesders, sompacine thero to dhe desired sk cldvess The <L trionstor
Aeging when rhe desircd 2asder 1w found. Uhe reader checss nclude heider CRC checks, Theg is oo implici

geck wa iF rhe soleotad head 1 not over one desined geck, dee desteed Beader e’ oen be fouod and a2 O coror
will rcour.

b BLL-2 canned precbonz oospirl pmad-traelee) seek 1P Block nf dats o he read posses the end oz aoneck and
the track. "Uhe crive must then Seek o Ce oest hack and then cenrinne reading duca,
ACRC check s performed on cach secton duning o Bead Dala aperitien.

£.3% Read Dats Withoul Header Cheek Comeond
This commmand is1he susne 05 5 Read Daca comnmand except Gl oo header choeek s perfmmed. The peat leader

read 1% coms dersd el so raat seconr is the st sector read . Sioce ne header choek tukes plice . Lie Lesder
CTRLC 15 noL peclonzsl.

B34 Mainlenomer Bit

T'he mraintere bl 0 Comaand Rerister Benalies a parn tor the seral infocnmation leaving, the D0 nepester.
Whin s bt §» sor, rthe data that o moing ool B the drive @5 louped bock and shifred into the siler. The Jdula
subhles tiah the silo and becunnes pecessible (s ta $-bil byles) 10 17 RRSDinstrociums. The proguan
vun then manitar the eperition of the DR i star, which is nol wedices Ly addissezhile -:1.'_'_-;_1'5_11:7. 'Ij'.L:ti Ll e J_:!:ur._d
b vsed Gty with Reset, Gel States, and Seck commands. Bevanse e TIA regiserisa 16-hil reeieler, the Bt
il it should e set. This e ere s s the contancs of the DA izt £ inkee o d-bit byles. The condenrs of
thee DrA reister and the Lo sl warrds are ilustrated oo Prgeee 3270 During the lad i ol D rggister iwhich
oectd on every chmmandly there i mase than ooe upol e soime nf the bit positions. These inpasks are (Hed
mgerher. Mormally . Ui Seclor Address Regisier iz ¢ lzmed heforz any Resel, Get Statps, ar Sk eomm ] andd
Contml Reciser A s cleaned hefnrs any Reselor Get Stos comnuand. s puesible oo testall the kit in Uhe I
registar by wsing selected poaccrns o Conlnel Regiser A end the Seclor Addesss Register.
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5a OPFRATHINAT. CONSIDERATIONS

B4l NHit Mode YVersns 12-Bit Yinde

The disk acarreidae b frmatred fnos bt Dvte s Fos iestance. tha sweadsr cootains o 18-l word addrass, anorer
PR bt wennd il sl Beacer, The do grea s 256 8 bie oetes asl e Jala arza RO i Lo ik, Mone of
these dreas are cds iy Divisildg by 22 owhiclois the PFDE 8 weond leazth Therslore. the B LE-A Centrodier has the
capubihiey o eperating in cickar B-1vit maods oar 02 mocsdi.

When reading im H-bie nsde. e semal data iem e disk i beoken into B-hio lyres and ot e i sily weh
et bils per word, Simce o =lo s 12 ks wide. ce dow e et thecieht o acder =il pasitions and ze
are pul o the remceining oot high order B positioas, Thar is e foemmar gsed seher The comparner fensfoes o
I 2-piL wenrad e Lz 2l b Lhe CPLY accumalasor o W memorey . Uhe S-bil mode i- necossary whan perfamming
i Bead Fleandsr, Get Stnus, or Mabnenanse ceanriasid whess 16 bis of duls are read, CHbersise. nlemnation
weityi o] L L,

Tl & Tiw onsdde o Doz wsed Co v on i disk, Tsoeh o case, 253008 bil Svles ace oead ooz each sector and
Leansierread womEuery as 3 b words, Do some cares. s woy be oo wclvweteee, Forexanple, i 8-bie ASCL
atan i b Tiood e the & B vmisdhe v peeferabde w12 Ba e Dnomgst cases, hosee vz, the 8 b mods wisles
I3l ey space Becase e T2 Do oossde wses 12 Binwonds 0 vses less misoneey Tt 12 hat paodis
el sectar contams LT wards weith vn?y B owasted i al the ] af cach seetior,

Incae 1 2-hitmnile, che RS- A Controller aanbware bilocks ditainin 170words mersector. T Ra operating svstem
forr the: PII-2 ke ondy |28 wends pey soctar, sa it arhile memaory iz osed mnre 2Mcizncly, some disk space iy
wEkre.

4.2 Imlercupl

The BLS-A wiall otermut the processar 0w ntersupt Caable Baas el amd te contcoller s done. 10 anosonor
covurs curiow an opentis the done conditomn s el

54,3 Seek Operation
IF1e poograr does met kee ek of e cunesnr poaitiaa ot the e ad Covlinder and swrface oand icis desived oo
fead of write fnem o pasicilar area frare the disk, i is nocossare s

«  Tead Headors to abtain the cmrment gosizion of the bead
+ Calalate e difforense GF any? from one desined posilism
+ lesr a Seck with the proper ditfeneoce. diseeian amd bead scelect infocmaen.

Sudd  (verlupped SNecks
Since g Neck operatiom dies nob ivolve daty ansier, G0 possinla oo have ane drive secking while another i-
e referming daca, Cnly one dree ab s e zan teassTae dada bogupooo Bosedrives can he secking simuoltaneaasty.

4.5 Revwvery of Dato with Bad Headers

Ferctien T, Bemd Do Wohoeor Flesdes Check, allmses the <2cavany ot duts wilh cnseadable headers, 0 S 0or
HC R ermors are sepeated by encoantered coiparicular seetor, and e daca is ot recoverable by e slandacd
regal cormmnd . procyed as Folimwes, Read sapceeseee braders unt] e secier preced g the oad secreais foend.
Then, withip AH migicsssands, issoe o Besd Uit Wathool Hsacder Cleck. The dala pertian ot the sz sazor
will I v withanr aither feadar compace or hewider CRC cheed T CRO semers w0l be roportad.



.40  Mon-inberehangeability of Disk Cartridioes

E4an] HTIMERIDZK — These teao tepes nf cameadeey are physcally inmershangeuhbe bul not Tuns ens Dy
interenumpcaldla. It a cartricoe i insaled oo the meomes L lepe ol drive, 1 phsssoal darnges will ke place aod
cata will mel he destroved, Hosover, vie unil will moloperate ona asrnal canner, Ul seaspsorrie oxbibs:d
derpenc wpon Lthe prseraen toeime al e eeree, L e sy et s eshibitnge abmemnal chaoae berrs Des e aperator
chould eosure cach drive contazns the comTecl oepe ol cartoudne,

5.4.4.2 RLIS-AEBLIVELYI1 — ELJIE carnidges: ae im2mchangeble witls cller ELOTE casiidie s as
stizcein Lheat thie BLE-A duws weotlben e canzilpes o 8-k ansle, BLI2K conzidess are inlerclangeable wilb
arler BLO2ZK cartridees undes the sene condies.

54,7 Lge of Two RLE-A Controllers

A TPLP B evsrem can be contrgaed with e BLE A Conteallers we ioceeas e coponity of e syslem up
cight drives, However, iFaacth eonrsallers e revieg s pecfioee Jarg eranstoes anthe same gioe | the theaugipul
capacity af the {hmnibus may B excesded. Inothis case, conflices (TLT 20 w0l ocae

55 HKEHRROR RECOYERY

There are several crmors chat can e deteeed and Alageed i the BLOTRIOL schaysiem. Some of them s
enfsidered reenvershle. Inthiz case, i the operiating = reoned oF is possibic chat the ereas wal! oot recuar and oss
of the subsysiem can conbimee, Some ol the emorys ane considerzd Talal, Fosewver, bocguse retrics may sdss
darmee oo the daty, media, o aquipment, The erenms are soed with the recomimend seaczion in Fable 5-3,

Tahle 5-3  Errors

Controller Errors Recnmmended Keaction

i Batry = practical nurmber of times.

DORCYACRC Betry Le sure Lo recorc the comtenls of the 134 regiaer

M T'H™F Beter . 1D un XIIF error, perfonn o Bead Hedader and venly ovlinde:.
Trive Emor Porvfumin o 02t St ansl check e bils [isted below.

Lvive Errors Hecommended Reaction T
[¥E Koty vnee befoee paciteing n|1n|'ﬁ1-£-.|' - '-I.::.L"'-I'T SLLECT pluc.
Wik Rty

e ol 14 Rty

AR Botry M ait 1o L5 se aller Ressl

CTEL Latal. L% rusl melry.

Wil Ealal. LRy ol cztry.

The: vt wf s ervors <houhd e consudered when detareining hose wisny e s 1o reley Lhe operalnm. For
insranee. o LT ercor coula be o hardwarz sesten Eaiboe Boae i caoldd s be the cesull of bus actvaly due tn
nzher FO devives sicssdine the diroughpur capabalioe. I rhe lathergaee, it is liaely hal the operatom wienld he
saceesafl an o Ycsl elze, The sule ol vocumenees 15 a geod indiczion ol overill svelein perivmmancee and en
ermer ingrivg vauting shoukl count the rabe gl which oees eecoe, A gencral inerease i Lhe rate ol THT erars
eould mhiate that systee wsge 1 cpproschine s theoughpe capasite in s prsseo] curlicuralaen.

Anether sxample of applving practical reacnien oo an e s e s lugg of an HNE cimer, 1Fshioalid be netcied
amee. 0 gssues, then e head may aet e prsitoesd over e comect rack. 1 s Resd Headsr cpesalion iy
perrormcd and e addzssy Tnom e medio s examingd the coageat celider cnd head cun be detenmined oo s i
s a posifion provlem. Naot. then prasilly i s 3000 pot oo the media, 19 there is g bad header, thiat seciog
gddrezs should by entered wie the Bad Sector Bile and the sofrea shonlad avoid usine the nrosinal secrmnr.

Ay



Whenaver an cror ooours, the program should logr i alons wick the contents of the regisrers, the status ol the
mit, andd whether or net 2 ety was siacoesstul, The mene complata the o ng, (e easicn i s wdig e the
Cauye obF Crrors.

46 IHFFERENCE SUMMARY (RKOS AND RLOTLRLO2)
This azation may he helpPul o ieers wle e osed DIGITAL > REUS disk canmdee subsestaen, e peines o
the ditforenae s herwean progeanmming the RO sabeysiern and programming the BLDITRLLZ suhsystem.

n peneedl, the REOS sulaystenn provide s moeg Rudwe e suppon ol Tusctions while te BLOTRLOZ subsyalem
Temiires that the satreearg provide seme of the Doncuenatice. The oager Jilfseonces are esplaoed below,

56,1 Npiral Read"Write nr Mid-Transfer Sgeks

A wpiral reacfeeriie 6w transtar o data thar comimzes paat the cnd of 3 eaek. The REDE sulsysien proeides
hurdwore support Lor this by wsing the hardwarz e deteer cha 2 of track cond:inn, The hardwarns will cause a
mid-trunslee seek e the nexttrack and then esta the readhwrite operstion at secoar 0ot the next track . Moarg thar
laas seek s etllher g hesd sweack Do the upper suclace o the oeeer serface on the sume cylmder webh no haad
Pz iovertE i, oc o swilch Do lower socCace 1o uoper suclace with o positoner sosyvemens e te nest
cylindor, The RIDLTLDE subsyatend [naedhere cwot o L s, I o ceaadeeni e operalion conties pazl Lhe
Mith sactar, The seator gonnter i A megiaree ad vqnees ne S0 oeraly whachos Sleeal and therelore ses the
O] ceron tlag. I is neeessary fre the sofrecans oo [ prevsor (s S cocwring by saleelaning, the omseunng
arca M werans the amsaent of datd lett hetors the aperacerar 2ita dewcer tat it has ocenoeed. The softa-ane iz
initiate 4 separale ~ook renedion ancd wnitizie a continuancs of the readaerite function. A head switah Frimn the
umner 4 the lnwes surface without a possbioner mavament i consicered 4 seck in the B1OR1O2 subswstom.
Afler a kead swilch., the posloner will ssek the concer of e new wuck.

582 Implicil Secks Verius Explicil Secks

The REOS snbeystorn can portfnmm aither implicic or exphcit secks. An explizit sock 15 a software dirccted seck
aperating. An implici seek s a soek initated by the hardweare st the heginning of a readerice operation it the
cdlegicsd positeom is didferant trom Lthe prosent pusitinn. Che RLOTVVRLE sobswstem canmd do an amplicid seeb.
The softwure must cnsure that che postlioner 1z over Lhe desired cylinder amd chal the desized Tead s seleciesd
hetore startingr o rewd write operulicon.

5.6.3 Reculibrale

I'he R k1S guhsysoem has areturm b 2oeo orrecalibrate foncbon which caoses the pustlinmser o move i yooder
ik Thets i~ no sitlar funcuon o the BLVRLAD seheysocmn. Sn esphoi ssek o ovlinder 2oon muast be
pertoed. 10 the coorent celumder weddiess il kowwn gl thie depvee s conmssanded woseek bevogsd Cwe onler
caiend barnd, this cuand Biuad il beoderceresd ad dhe head wall rerseat moevlindze wono.

3.6.4 Bad Sector File
Thers is; Lad sector File frataes ancach RIO1RD 02 sk camridise, b5 wve s aanluned in Perarraph 1607 ere
i= rw srandard Rad Saotar File wsed weith the RKOS.

505 Reformatling
The BE NS cartricae cam bee relurooatbes me e Deld while the ELOTECELOZE cotridges consut, The omiseddded
sorvo infarmation and Hed Scotor bile Tewluces coealy redoce the need we cefoenma o the Deld

B Meek Inlecrupt

The RKOS will proveids e coleroupds ax the pesalt ol aoseck apecacion. The rirst inleTrgpst noonrs ws o0n a- Loe
comtroller has camsed e drzve 1 st s moeenent, indicating rhat the concmnller i froc oo bandle amether
fencoem. The second inlermupl oceucs wlen 1 i finishe s the seck movemene. The RLOTRLOZ subsysiemn
diszs moot pravwide the second wierrupd. Thos, @he sattware mnst periomm the proper monitorong of the drove e
determing when e seek has becn completed.



APMPENDIX A
REAL CONFIGURATION AND INSTALLATION CONSIDERATIONS

Al STC CONSIDEHRATIONS

The RLI isa small peripheral contraller (S PO Suodoes nolunceodibivoa s 1 loar SPC 1ot Faaly
SPCs weuw alwaer quad heixhl modules or combinatons ol soller tsingie ar dua’t rmodses 18
mvodeed ol Tow o, Thus, the slandazd pinassianomsnls ppalicd coly rarews O 1Y Eand Fana
bex-hoipar backplane, Muoy new oplicos, =uch as the BLIL e bes-heighn modules z2nd tharetone
pecpuies haAL reews Acaoad B be vacint sioee soome SPC Lot ee rows Awnd Blor LNTRU S cables ar poaer
canneelnri, Somw hea-heighl uplions jegehe standorl UNIBLES pinning enorows A end B and saoms
i modificd CNIBUS deviee 1M UTH pinnine. Tnche caes o the BT ihie ey goaacenans nszd an
eeeds Acand Boace foe 0 Sv and mround. Thue, sy rows cin Be cither standard UNTRLS o ML
pinning.

The early 5175 Jid nocailize Elreer Memaory aceess (A data branstaes tatfiom memame and chercfore
Fhose zignals ware nnd st of the original B0 pin assignments. Some ot the newsrontinns, swehasthe R0,
Uer ol DTS ransiers. Tere 15 a new mossseenmenl called SPC PRI tral me lodes these s1ienali, L che
ELIT wstwbe psed inaooder (oo SPC-FEIMLC 3y sict chen it is oecessacy toemsere chal the Fallos s sienals ane
wircd an rie hackpanc,

TinCal WS In
Tin CHEI1 T Chr
Pin F11 - MPR

Pin v - af" 1.0Y
Faon LI — + 1 av

IU the shot hus S BT PRIMLE pinning then another praciuben must 52 tiean, MPCreontinoity [ maineained acines
an eznply SPC FEIME shit by a backplanz jumpear o pin CA Lt pin GRS This jompee mosk be egneeed
wienevrr o DA e pe oplen e insbadled, such ws oo BLYL and e jumper muost be adilad it e msdala s
remeved, Thais cons idecation 1 UL addiion e the nermal Gues Goaot Centizunty sard ussd imonoes Lol all emoty
b S TS

A2 RIM COMSIDERATIONS

When combiguring 3 ENTRBUS seaterm fon the best privrily assigoonenls, ewo charmeteristice ol o peri-
pheral cption musr he taker Dncn goansidecption. These are e peak word uansler rate wod the T e
(11 time e luacoan of the peak transtor rgteaed the silosieed, The RL T basa peak nacasier rue ol 256
e (3% micooseconds wardl and a F1 time of 62 4 micresceends. This diciaces s poesition i the
privrity sheme. Uke recommended priorcy sehame s listed helas
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CHher gene ] conliguzation snles

®  (ma PLEP-1T1 LNIBROS, & comshenabon of twe disk subavsiems and A orape or loppy disk
s byt 18 cansidersd raximuom.

#  CInma PRP-11CHA) gester, ane USNTELS disk subsestem s consicencd masimier il v anr:
RlASHIELE sk

"

A sk subsystem shonld saoc be installed beyeod o bus capaoador.

A-l



HIAMREO? DISK SUBSYSTEW Reader's Comments
LERYS GUIDE
ER-R1L012-T00-004

Your comments aad soggestions will help us in our continuous effart to improve the qualiry and useluloess ol gur
publications,

Whai is vour general reaction 1o this manual? In your judgment is jt complele, appurate, well arganized, well
written, ete.? 15 it easy Lo use?

What fealures erc mogt uselul?

What faelts or errors have you found in the manus]?

Dhoes this runual satisfy the need you think it was intended 1o sutisfy?

Drows i satisly rour needs? Wbyy?

& Please send me the coment copy af the Techmical Docummertation Cetelng. which conlains intormalion on
the remainder of INCGHITALR s technicul documenlation.

Nume Elreet

Title City

Compuny Jae/ Country __

Department Zip — -

Adiditional vopies of Lhis document are availahle from:

Digital Equipment Corporatian

444 Whilney Street

Northbore, Ma 013532

Altention:  Communications Services (MNR2/M]5)
Cuslomer Services Section

Order Mo, LE-REQIZ-UCG-1H




—_— | ——

mn@nan I:_HD Fagtagoe

Haiausary
I Mallad in e’

Uniled States

2

_

I BUSINESS REPLY ﬁiiq

s ET TLasE FEFRki~ “2.23 WA HARLY. WA,

"B3=TamE Wi ZE FAIS B AGCALLS L

Digital Equipment Corporation
301 Rockrimmon Boulevard South
Colorado Springs, Calorads BOP19

Educationsl Services
Develapment and Fublishing









