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CHAPTER 1
NTRODUCTION

i PLUEMISE AMND EOCDE
Ihie misual preovides inbEvmainm oo e capahilirics, inetallalion, upsealibag, and programring of the
KLU RLGE Tiisk Smhaystzr. Lhe ousic subeyseem samprives one RLTT. BLV L BEEA contredler und up 1o
[pur BLOL or TEEO2 Pk Errivies.

Thus manal is 1|11.E.T!|d|_ll'|'_lr|_T]] icily Fu gperating and prograncniog persoencl. Service should be perlorwed only
b yuatitied Digital Nield eoyinesing and mainrenancse per-otnel. A prageqnisite for sndartimding Gis ol
i 8 hasic knowledgs of POP-8 awl PO 1L processors and penplerils

1.7 HEVERESNCE DOCUA RN

Tabde 1-1 lises the ducumeads that il be available 1o provide che mlemmalion oecrssary for 4 complels
andrrstending ol e fuoction, feey and masleneoce of the RLOLRLOE Trisk Dwive s and the RILW | 1/HLE-4
Cremtrollers. The Toibos and 1511 B we Je s rined in e PO 1By Hapdfook (BR-17525 1 The Chonil s
ig descrihed w0 Ve POPES Minipeaceseor Laer's Meonoa (LE-BADDS MM,

Tabie 1-1  Referenes Dseomenls

Tt bncumemn Bu.
BLOVTRIOZ vk Drive lechoieel Manwzl Ck-ELO1: T
TLO Dick Trive [Hustraled Pa: Breakdnss ET-000 16G-I
ELO2 Disk Tisive Mosteated Farde Gieakdoam Lp-Ldile IF
ELOTTELO2 gk Suhsysiem Preveolive L P-000e T
Maintonencs Maowl

RLELDZ Disk Dirive Pockel Secvies Dnide Ek L) 2-M3
EILl Cantroller lVechnical Deseription banual ER GRL1L-T1D
R1.YI1 1 Coneraller Tectnicdl DNescription Mool EE-RLYII-UL
RS O 1BUS Corlaadlar Taohmicad Blanual ER-GHLEA- M

< WOTE = This duciemiend i only availazle to Diziial Fyagenent Corpovation Servige perasoel

1.5 SUBSYSTEM DESCHIFTION

The RLG LRI 02 rass starape subsvelem 15 hascd an the RLOTERLOZE disls careridges. the RLOLRLOE drive
wailis), ard an appropriate conleller sock asthe BREE(PDE-L1, ROV IDS-T], or RL&A (T 8), The
bisss stbsvatem g illastrated o Figoss 11

1-1



ey CONTRE I
:{*1”1 | CUVDRIVE INTERFAGE s
P - 1]
_ _> ALY 1A F*" : > ipAarvesl L
i ALEA : e
! - — e a — ]
| * FHEADDOATA i
i » ETATUIS | }
| » SECTOR PULSES N ("H"\
! ,ir —| DRvE \-/}
|
*  LUMNIBUS s GETSTATLS Pl
o OMNIBUS v BEEK ;"r' - ]
~ O-BUS »  WIR|TE DATA \BRIVE 2]
— (Y
| (CRIVE 3
e

Fiewaes 1-1 Lepusd BLUTALOZ Mass Sloraee Subsys=m
Coilizulalon

1.3.1 RLEELGR2 Disk Drive

The RLOVRLC? drive wnitis built intn a chassiz thar slides ol o[ the cabinel o allow the opcrstor ascess o the
top wover for lowdimg and valoading ot the disk careidae. I the 2lops on the slide are manaally eleased Lhe
Chasais iy e pulled Gavtber out 2 thae the rear topr covver vun be retne ved for servicing. Fhc fronr pang] coudidns
o LArer conlols wod edicuioms,

'he chassls contains a spindle, tad meadf e cile bewls mounted omoa pasitioner, Jogic odules, o power supHy
with an se prowes cord and ¢louil breaker, 4 closed-Inop elean aie system, o ooultog als system, appmopriats
slely interlocks, and comnecroes for e T cubbe(s. '

The drve unit iv shown in Figoge 12,

The RLT? drive unit has 2 lahe] weading *RLA2° o the irmt punel, The R1LGT drive enrenily dues oot huve a
Label wWeotilfving it a5 an KAk .

1.3} RL Comieolicss
The e are 1es conbrollers avanlable for the RIGLRLGE subeystenn, All can hamile up oo four drive s and all
Teamne THireet Mewory Access (DA A) aperation.

1.3.21 ELIT Condradier Descripiion — The BEL1] Coptnsller consests of o simgle, hes-heighl Smell
Periphera! Conteoller (SFU) module desigaated BI7762, It i vsed 1o imtecfce the dove with the PTiR-1T
Lnidars. The data 15 [ocmmalled 1 S-hit wands. Uhiz enntrodlzr 2 am handle any combination of up o fowe RLOL
andfar RIOZ Thives,



1.3.2.2 KLY Controtier Description — The BRIV Cunteoller comsists ul Twao - heiehl medulas
designatod RUEOT3 and MAGT4, Tlis contreller interaces the drive with the 1 51-11 Bus, The data Je forimarred
i LAt wimds. This controfler can handle 2oy combinatien ol up re frar RLOL wodfor BLLRE Drrives.

1.3.2.3 RL8a Condreller Descriptuon — The R1.84 Conbialler crmsisls af a ginghe, hex-deight rndule
drsigrated ME437. It is wsed w orerfacs the drive writh the PLE-8 Omnibus, Phe ot can be omoaked B either
Hohrit breles or | 2-hit words, This controller ias 5 jamper-detesminzed chidce of handting RUDL e RELZ Prrives.
Hevwever, it fhe R -jnops red sonlguration, it cun husdle ane combiaation cfupta luoe BLOT andtor RLO2
Irives,

L33 RUMKMLRK Disk Cartridge

The RLOTS o RIIKK is 4 removable. wp-loading 5340-Lype disk carlridge that 1= formatled Lo manncs
umigue Lo the RIJNRLDZ subeystem. Hoth careridpes conlian a single plaller, The REOIK casled g has 4
cupacily of 5.2 megubyles of naer dat, aud the REAZE, curliiles will rald 19,4 megabweles of data, Barh sidoy
ol the plafter are wsed Lo data.Thene uce 250 tracks un pach RTATK plater swface and 312 wcks an cach
R LOZE (Harer suclace. Bach track is divided ot S aclos. Each seclur containg 230 byles of data. The Tast
ik of the last sucface i reserved Dun the cartridge secialmenher and bad sector infrrrnaiion, Heed posidoning
sy it el hesaer infumuation are prerecorded at tie Caclery aod cannac be reloematicd i the bl
This ntformation. along, with the dats, 5 ad by lhe pepdiwerite hewls bur rhe infermzl logic of te drive ool
protets the serew and header mfonoarion from being o racrillen.

o

HA Nl

Fipnre -2 EIOLRIO2 Tk Trive



1301 Inierchangeakiity - The R LK 0] RLOZK Disk Curlnidees sre nnt funetionally inenchkaogsshle
ilthu g they wre physical by inmerchange ahle, 1805 possible we neouet an BLGTK cartridge fnan BLO2 drive. Tor
exiuple. ul proper opetabion will net reour, An REHE cacleid e wrilbenon am 81207 unit con he read oo ooy
clber REOT unit ewzn 1 thut unit i= conemlicd vy & Jditferao epe of commller. Phe by Jimitarion o Lhis
inrevchangeabadily is Whal 1 oo BLSA comunler i gacd foomrite Java and fie cacleidge 15 Le be used onoadreive
enriilgd by e RLUL or wn BLVIT conentller, che BELAS mnst wse a0 8-bil byie maede of nperarion.

An REDZE catidgo weitten o aw BLEZ il s be reaed vm sy acher BEOZ unir jaasoming e sucoe comditions
meaticed ahnvsl.

1032 Seelor Fermzt — Ag Saown in Fiooee 13, each secwer somteins:

*  Berw inlommaluim bor pead pazitioning

o Tesder ruddress) informsation

o Dl - 125% words of 16 Dity caelr, v
1506 bvwes ol 8 bBrs each, o
170 words of T2 Rivs cach

by the dialiv postien el secter vim be weliter by che zser, The g6 0w aod Lesder ilommnaion 15 profacted by the
drive Tpgic wod copteoller o ensure disk ineenty and cannor e writien o e Tkl

kach scetarstams wirn o seciug pelse thal s prodoced by asector transdues e mountsd o les sive wnil. 1L socnses
the szetar notehes than e wchoesd wio e hub ol the ok catrides.

Lruringe the time st seetor et pasees by the secturironsdueces, the heads datoer reen seoe alss bursd s 151 emd
B2 thar are prereenrded oo e plitler, These servo bureds are wicd by the drivg Logic Ton bead posilioning.

Taluwinge the servo pulze bosses s e heades, I comsists ol
< A prearnble of thrae wenrds — 47 707 Tiis angd goe 17 bal
= Ao word dhal conedng the sddress sgerer, Deed, ad cvlinder
= A weumd ol all AeTnosy
* % wund conliimmgg inlormation eroated by e Cpclie Redoodiey Checls (CRE Tose
A ppewond puelurnble ol gl semes

ballowing the beador iz the pier wolable dote arsa, 1t comsivty ot

* A praamble of thres words 47 5507 bots and vme 717 hit

v Phaty (12N weazds of L6 hit: ow 256 byiss ol B bl ur 170 wimds of 17 hirs)
* A owend eancaining, CRO generated jnfeatoalion

A anc-word pearamble of A1 sens bils

Following cach secior 15w peviad of ddla rime that is simply o wail Tor e nesl seclor polae.

I adadiricen o 1he dad wracks. (here are racks hoth inside and citside of the Juia orea thel concain UTI LC A2V
aipaals thet deloe hose wreas s raund bande. e readiesre Teads adempt 15 eoder g oerd banid, the drive
fngie canses the posilioner W eetrest vnm the guard band and reown to e dula e,

The disk hus a nominal reraioel spesd of 2400 rew'min. Thereforz, the rime tor ane revolution i 25
toillisseonds. Sines the ievolulion i Jivided nte ) secters. the duracion of cacl sectol is 825 mikossecuns.
Thiz 625 micenaccond period i divided Daw pon-gat secior pulse, hooder, idbe e cime sod dada dwe . Tle
slat e period 15 S0 micrascernds. Thog, e Jat B icwssleeread in 00 micraseeond bests that cecie every
B3 micruseconds.

14



e RLOVRLOED SPLCICICATIONS

The Jolivweing takles sl e epecificetions of the REARI drives snd e BL0TESRLEEE conindge-.

Talalz 1-7 0 RLELDE ek D0 Physical and Enewnnmental Specilic s
able 1-3 0 RIANGHELAL Diuek Duive Qpevaticnal Socaificatinms
Falale 1-4 BLOTRCHLINE Disk Cartridpr Speciticationy

Takle 1-2  RL&GHEDE (st Brive
Fhrsical ol Euyiropzental hpecifications

haruw H.'I'ihiil.:::i
[Zepch

Huishl

Wejaln

Manrting

Piowerr Soutoe

Inpoat Poei
Fivwor Maceur

Slintie Currsol

Heal |Hssipalisn

Poreer Cund il Cowuss lor

Salily

i iocks

Epecifications

Competikle with T4 mch KETMA rach

3.5 ww 02 g beluned Deksl

c 2552 o 10,44 in]

A kg (75 1R
Uhe drive ooty oo clissis slides
O 27 Yae 147,565 HF

L 250 War {47.5-03 Ha)
1 Manmallr selocralla)

Tedl W mas a 113 Wyue, 50 11

Drealer Lugg 0085

.38 0mak xS Vag'dT S5-p3 Hx
SAA rma} reax s 127 Vae'dT 5.0 He

[.732 ) mas o Th Vo' 563 I
294 (el max 0 E54 Yae'dW 3-h0 11

s34 Tl snis

A mnlded 1 cord compatible with the drive operaing v wod v K6
power crneeal for 1200 Wae is attaebed o the criee, The powercord 15 2,74 1

04 i emr and the plogs e S LERA 3-158

The 230 Yoo plue ke attached we lzeh vollage deives s MEXDA & 13

Tihe BLOUTLS2 Tois’s Toive js UL Tisked and 854 meiiticd.

Inecelacioy are wscod whone potencial coss By demags we dnve, medas,
;ooporatord, o servics porsenngl,



Tabie 1-2 RLGURELDZ DHsk Iwive
Physical and Envirenmestal Specificationa [Coat)
haravlerislics | Specitications
Temperalure Humiadity b erating:
Tempesatura: W1° € (307 F) Lo 40° © (104 F)
Drecate ternperature ut 1,87 OO 1000 merers (1 RO foet

Teelarive Hurmadite: 10 Lo 90 perec nr aith maimurn wes bulb wimperabne 2587
(52" 1 and mooumuns dev point 2700367 19

(W1 P T T H TR
Tarmperature: —340° C |—MF F1 oo o I 1517 I

Relarve Tumidity. 10 e @5 perconi, noncoogdensing

Alnude E Crperntlng: 2440 o 4000 [k anis
Nowgperating: 0 o (MROOR 1] max

Shagk Lmerating:
Yaif sime shock pulse of gravity poak amd B0 = 3w duration apicd enee in
cithar dirsclion of tuee othagonal aaes b palsss o

NMoowperating:
Hall sine sheck pmlses of 40 gmavily peak od 5004 190 ms duralnm perpen.
dxzular [y each of siv packame surluces.

Wibrlivn Operating:

Binnscidal vibrativn (sweep rafe | notavamind
S50 Hr, (A2 in dieplicenent amplituds
SO=A00 Ha, 0223 aravity peak

506050 T1x, 025 gravity poak

50-3 I, 0002 in displacemneni aroplitude

Menoyper-atinig:

Veurical Axiz Hxecitation — 1.40 aryvity {rmal overad] trom 140w 300 T,
power speerral density of 020 ¢4 T2 from 10w 31 Ha, with # JBiwiave
val It from 50w 300 1T

1oneituachnal ad Lineral Acxis Rreitacion — 48wl y (omg overal ] fronm 10
P00 Hi mrwer specital densicy of 0007 @2 L foum 10 o SO Hz, with ¥
cHycLlave cotlelT feam M1 tn 200 L

Etdi o DEC Srandand MK, Seciwn 7.
Dol The drive will spewte o ar ambicne atmosphess o less than 5 million

particios U5 mivmons o Targer por cebes ool ol The drive is inteaded e
e in a bght tndasley e cleaner envisnamenl.

Atiiucde Mlaninmun pitch: = U5 doorees
Moisdon el - 15 deeress

1-10



Characterislivs

Ciemerul

| rumeler Bae
{Unbullmed Yahicsg

Largney

Muak Thne

Srart’stop Tarne

Daty, ocnil

Tabie 1-3 HLOVRLO2 Disk Dwive Operativool Specificationy

Spueeiliciiions

Ligeur bit densite: 147 bilshnw (3723 hite'in] at inneroost ek

16 Tir words por seclor: 128

Sopmher of sootors per wach:

Track densiyy: 4.%wwn €1 255in) far BIATE, S 800m (2500a) for REDZK
wpmher of tracks per surloce, 230 for RLALK, 512 Jur RLO2E

wumhber of surfaces: 2

Formalled copacars (repabvees) 502 for BRLOLE, 194 for RiZE
Freoding roethad; Modificd Froguency dodulagion (hEFk}

Wil sule: 4.1 megahityseswal + B percont
Dl vell width: 234 nys + 1 pepegnt
Word manster rate (L6 bl wondsh 256 kilnwordsiaecomd = 1 peroent

Rntationad frequency: 24K rewmmn = 0257
Avoraprs lalency: 12,3 ms L N2
Wlaximurn Lieocy: 250 ms L 0. 23%

Average scok fime: 55 s s (83 fracks for REOT, 170 ezl Dow BRI
Crhne: exlinderfrack: seek tme 1% ms max

Mo imaem seek oe:  LOD ms mas G256 tracks foc RO, 312 eack s for RLOZ)

Srarl v 35 secands
Stup Lrge: 30 zeconds

Feler ux Figure |-3




Tahle i-4 RBUINTK/ELNZR sk Cactridge Speeifioalizos

Charac teyistics

Cdporacing BErvitonmeni

Slacie: Environment

Diacoersiens (Carlndgsy

Vlasimumm spocd
Track Ceuoelis

leieneiticaticn rd
I rata 1 aocuriam

.Q[;Eiéﬂﬁ.catjunﬁ

Thee carteid pe will vpeeale ever aiempeeidoes coee ol &7 O o 485 00307 T e
12 T ot wrelotive Joownadiny oL & w B0 oecenr, Tl wet bolb psodiog el be
Lese (o 257 C 078 B Belowe & cacleidge s piaced g operation, @ shogld be
corslivivosd wilio s cover Dee g ool of 2 howcs o) (e e sovia
ment &5 That i wehich e disk drive is nporsting. { Uhe above specitficd ranges
diomat neeessacily apply o ohe disk drivel.

The cactricre sknald be slocsd ol aovesperaluce Selween —340° O Ly 637 C
[0 o 15007 [0, wth a sl budb meadine nol sscesdiog 207 C 0837 17 For
wir bulby wsperatures betwsen B30 O and 297 C 25 D o] 837 19 the Jisk.
caciricme will witheland o relative booodity of § ke 50 peooens. The sty
mnpnels feld weasive shall nud escemd 20 e

The extemal diameter of the top cover is 30535 e (150 ink
The sxte-nal dianaetar of the prowcchien cover is 3705 om (14 .56 ing.
The sxnemed hetrhl ol s casteicdye ds 6019 cun G445 00,

The covauioge pocls of Me Jdisk canwidee aee capabls of withgtanding the cffoer
el slress creatsd weldle comarng at 25 rewmin.

These are 286G discrom concentric fracks por caty serfece for the KLU A, 312
rracks per data swtacs for the KR K.

Drina Trach Teuilcelion Drida wacks aze oumbeed Ty conscoorive deginal
nuinbsre C0O0-255_ BLOMES QGO 511, RLA2E0 srarting ar the aurermesr dars
triwk of euch Jata suafave.

Toatp Sorface Iderrification  The upner dao sucracs b numherzd O and the
Tower surface i enmbeesd Lt casreapend with the bead numbers,

Cviinder Adidross — A& ovlinder is delined oy both data cacks (oo either
gurtace writh 3 cormmon daz rrack idenldHealnm,

Lrala Tracs Addres: — AT e-bil wond delines e Cola ek wdiess. Bils 0-2
deltoe the zecier, BiLS delines e sorface, ansd bils 715 deloe the o vlingde
wldpess, This oz bon e ioowend Lol el sectnn™; header,

.
-
1=



CHAI'TER 1
INSTALLATION

21 SIVE PREPARATION AND PLANMING
This chaptcr deseribes peaer, spacs, cnvitenmental, valling and safziv regquirernends fhat most ke sonsidened
befors installution of e BEOLRLAT 1Mk Subsysiem,

210 HKaviccomentsd Consideratioos

The REL1 KL Tk Subsystem is desymed oo pegate ins husiness or bght dusty sovimnment. Alekougen
cleanliness 15 an im poranceonzideradon b the installaion of uny corpute: sy ste, 1 is paticulurly erucl for
proper openlivn of a disk drive, "Uhe RLOTK RLOZK Disk Cartnidge = ool sealsd while being levzadend wond oy
thereinre vulmerable o dns pramnks pactic les suspended in the aiv, s well vs Dogeopents, hair, Ling, e hese
minale obsleuclions can caose heud clashes, resuling nosevere daosage to the readiafite beads aml disk
surfaees.

2.1.1.1  Cleanlioess — The BLOLRELOY Misk drives can opecate in an amabient witn less oo coe millicn
purticles pey culic fort of siv which we 05 mizron or lurrer b Jieoeter. The drive contans  Gller syslzm
which, under These candivions, mainlades the pacticls cronl witlio the sufridgs helaw 100 parlicles pere cublc
[t

2117 Space Koguitemments = Provision shoulkd be e B servioe clesrances ol 1w (38 g athe front and
rear of the rack ot cebinel iz wideD the deive is mounted wod 1w {30 in) 3t either sie.

Stovaee space For e RLODLESRE caricidpes should also he mads availuble. Zachocarliidge Daca diameier of
apreaximately 28 cw (13 ind and a height of appresioaely & om (2.3 in).

CAUTION
BLATEBEDIZE sk Carfridges wmest never he
staeked oo fop of each ather. A designaied shelt ares
ov specially desipned disk eanridpe siornge DRt s
recemmended (see the DHGTTAL Sopplies and Ao
cessoracs Catalog).

2.1.1.3 Floar Laading — Uhe veight of the R1IORLOZ Disk Diive alone iz 34 kg (75 ). which will 1l
place vaedne stress on maost Moors, TTowesey, thi: addad weighe of the rack o cabinet 22 well us Lhe iunbeer of
drives 1o be irstalled shoold be considecsd inorelarion t the weigln of exising enmpoler sveleie, Possible
foture cxpanuinn shoudd also be o congid cracon.

3104 Heul Tissipation — The heat dissipetion of each RLDUTRNZ ik Onve is 536 B hour mazinom.
The: apprasimae couling mey tirements for the entite svstern cin b calzulaeed by ruluplying cthis Yigaee by e
nnther of drives, adding e esult to the ol et dissipalicn of the other syelem comyunents, @nd then
adjusting the dotel [igure to compenzate tor peosenne]. cooling sestzm clticiency. et I s advisablz tooalls a
satety mungin of al [east 25 percent ahove the mascrmo estinated fequinsmenls.



L5 Acnmsties — Mowl cempelsr sibes regoite ot least some de geee ol acowstcsl restrnent. However, the
RLRLEZ Disk Subsyalers sboewdd noi concibatz undnly e the uverl svelers moise el Ensure bl
soisticl meatarials wsed duopel poslace ot hashor dis.

2016 Teroperalare —The BIOLSTELO2 Tish Subsvelem will oporsts over @ fenpenelurs ranss of 1000050
Froo 37 O B The mawinnnn eaperuture pradiont is 10000 O 830% F) per our. Uhe nonaps:ianing
Terpsrilurs singse i~ o =00 0 08 Fpoe 667 01305 1.

EL.L.T Belotive ITwnidiiy — Humidity conreal (s D poclonl for proper operstion ot ANY COLIpULeT Byt
sl slill -:;|v.'.'l.'_'l'.il.2‘:l'_'.- Thay CAsE MCNAOrY Ernscs O Svsil permonent -::I:-]Iﬂa_.':'.-.‘: T "l}gi:_' vanpentnls. 'he
RTLRLIOE Dizk Subsvelent fe desimed roope rars: withiio g elidse bomnidite rangs nf 1o 54 prercesil, with o
ki veel oulb lemperatuee ef 2870080 Bl and 2 wddo des poant af 27 00360 Fl The noaoperadng
i larive hamidily rage s Trom T WS pereenr, with 3 coaxdzoen wel bulh emperanie of 6% C 011571,

A1.LE Autitnde — Compuler syslenns onerating ut high altitiudes e tave heat divsipation: probleos.
Adtitnde el @fteers rhe Myviog Ll of reaa®srile reads in Jisk drives, The enimumm altitud specitisd Ler
operuling the RIDLRTG2 Disk Svbeesienn 1 290 M OCH0EY 18], Adss, e maxirnum alloweahle O AL
lezmperaturs 1= reauecd By s facres of 1B C per TOUUM {17F per N0 1 alwyve se level, ] us, che mazinon
lowatle oporating ternperenes ar 2430 1 LS00 J0 would he reduced o 3050 (98" 1.

2.1.1.%  Dwwer and Safety Precantions — The RUOURLO? Disk Subsystem presents oo unuseal fe er safers
hiarainds reu esdsling Sunipuler system. A0 proser wiring shoudd be checked camemily, Rawsve: | ho sosuss thar
its capAcity s adegpaules lor the added Ioad a3 w21 a5 o any poesible expansion. The RTOLRELA? Tk Dhrive s
P Tiared andg COFA cenilzd.

20000 Radiated Emdesions — Any source of clecromagoetic Wwierference (BRI it i near th: cowpuler
YL may affecn e epecaiion of the processar and irs eeliled peripheral squipmant. Commen EMT suurees
it are kneoare cansce: ol fadwoee donelods:

= Thunderstmmy

~  Drowdees stations

= Fadur

v Maobile communications
+  High villugs puewer Hncs
v Pore: fols

1A welders

v Weheoly igodlion srsieoos
= Static clectricity

The elivv ol radiored EMTemissions ou  compuler syatem is wnpedictalie. Thus, stomding plavs sn
puporlanl ols i prtecting the cingails used in disk drive sohsysrems.

To lelp reduce the effeets of knewn higb-luleway LME emissions perform the follewine sotions:
v o] velodowe sereens and othee Tazpe ooelul suclsoes.

+  Fnanre that the everul| compuer syarem is grosioded progecly (reler to Paragraph 2.1.%, Groumling
Reniremesnrs),

* Provide propor storigs dmelal cabinels with dooee) for disk ot idmes.



2 i AlliicdeBiechanical Shock — Ferluommanss af the RLORLA? Misk Subsystern wil. nol Le atfecred
]_1}- an attitwds wiwere (wasnm J_'I1Ll'.'|1 anci pall e aae sxeced 15 dewises,

T subsy slem is designad to eperabe whils a half-sine shuck pelse of 1 @ravity peaind L0+ 3 ma duricen 1y
applicd once o eithes dication ol hese eothagonal e (s pulses mtal).

2.1.2 Ophons
he RLOLT G2 §%ab Ukive vun hie shipned with various eonrablers o Cuibwe, Omnibos and LSLTT Les
cornpiles sFarmmal, amad s be confizmrzd tor 125 Vae o0 T30 ¥ae pperdlien.

Tahle 2-1 shuws salcable RLOLRIN2 subsyelens optinng. Tehle 2-2 showes RLOLRI K cabinet aplions.

Table 2-1  Swlealle BTOIELE Sulsystei {ptions

Chptisam

“om her escripiion

RLAOLA . T RLY unit. DO HO cahl;, Chizals s’-i;lc il muv:tl.htg l'ﬂ“ﬂt’«';rc
R1524 _ L gt BOOZIRD B0 cable, chizssis slide angd poeucding, hardwa:
RISIT-AK RLOI-A fdrive). BLOJID T oartridies)

RIIC-AK [ FLOL-A (desesr, BLOZK T deartridge)

KL k-DC RLOT Ditp Carvidise

RIOAK -1 FLA2 Dara Curtoidpe

RILIT-AR BRLOT-AK, B 1L Crnieoller, BONISE, demuimnalos

L] -AK : EL02 AK, BL I Conoaller, BONGH, terounaloc

ELYV.]-AK RID-A%K. BT Cunteoller, BOOGE, reeminator

RIV21-AK . RIDZ-AF, RLY11 Cuencolles, BOUSGR ., worminator

RLEA-AK 1 RN -AR, ZLE A ControNar, ROS temminatur

Tl ANA -k i BLOMAK, BLE-A Controtler, BOHON . lemoiaier

L
[y



Table 2-2  Sukalle Cabinet Options: (Incindes skins, dosrs, covers, frim, aed prver conteoBers

! -
Ty Yt Py Eemarks
Has L16) HMi- RO Lcludes frve 26067 cm 00 5 b higa pancls
220 [I0al- 1510
Ho57 TH) HYG7-Rih 2087 oo {1005 i) gover pupels THUSI-0AT st be ordoved it
2 HY&?-RR reqquired.
HO=C0 | 11 H9G03-ELy SWLHE willl IIVS14-H top covers
! Ihsals-EE VLD wich HO5 144 fup cuvers
LD HY&IH -E
221 H=Zi0 ). BT SWIID complate hibey cabioel
T HEG02-Ls 4
20 ITati2-kH IYWING eomplote hibuy cabinct
111 HO0OG-LA
Ha300 -~ 220 Irss-ER SWHH nptina arcgernent dwg,
Ital2-R-0 Dirder as reaquingd.
HAY B0 24-0) TAWIIE wplwm srean 2o ieol v,
Theder s reguivad.
HYAGIF3-B O SWTR aption arangement duwge,
Cleder @z reguired.
51K IT801-4-0) DywlEE nprinn airugemene dieg.
| hder as meguoirecd.

Sulentie Cahle Optious: Wheee an VO cnble Jenmth of more han 10 feet i equired, voder one of i
Todbowim:

Crder Ao, Psrt N, Length
CM3-2) TR bR ey Sm 20
LTI B T2 A0 12 m {400

L 'E_‘ (-0

MlAl 22 ab

I m O

Telal lenpriv of cablefe) from the cuzimller e 610 1351 deive must oor 2xeesd 30 m (1800 It



.13 AT Dowvar Reguiccicrils
The RLOI or KLOD drive con aperate within ane of Sur vl roges thas e manially sckeeted by meuns of
tao tomminal blecks localed ol te e of the devies (bigure 2-100 Thess woltago rangcs arc:

10 20
MCM HH1-121] 20x)- 254
o H()-115 LBG 210

Tl drivee will eperide when the e Iegquency i berwesn 175 and 6 El.

IO CABLE
CABLE TN

MORMALLOYY
LIME WOLTAGE
TERMIMAIL BLOCE, — — —

CCWVER "
o o '\-\.._\_\H
T |
P ._____.-" CA&HLE S OUT "
11605220 VOLTS
TERKINAL

- ll !
BLOCK COVER i AL LIMECCRD

&
CIRCLAT GRCAKER

Fage 2-2 BIOERT AT Dhiss, Lepec-Keae Wi

2.1.3.1 Standurd Applicatives - The drive can be skippsd o rhe faciery as a leee-stlunding nie o
mcunrzd I vameos rwcks wel calinets fretzr e Pargeeaph 201 2, Qptions].

It sbrpmed as o lree-slanding mait, the 274 1w 0 00 o posee s eond is cerminated eiily o WEM A rvpe 3-05F plug
PG IUAL Far Mo, 90 DRI Tais nlea recuire: o NEMA fvpe 3-15H roceptacle (Rigoe 2-2).

2.0 Optional Applicstions — Cperation in the high vollge runge (080 250 Vac) wil. FECIUITE e
Tieuni the termival Slack at the reas ol Qe deive and changing thee loe sund plog CRigara 2-1].

In % Hz applications, sl cond plug st he chanped iDigare 220
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*  Doopranwnicble repslers

s Filo data stovize and contnol

= Dhda Jusmating and ercor Jeteclion

»  Coeteol wocroseguenser aod toneoy losic
= [heive b interface Toagic

MEVER
Ao jusiments an the H7 8- A are praset af the factary
znd are mitt 10 he changed @0 the heid.

262 Module Slol Lovalan

The muedale can be dnseried indo any wnused Omnthes hex-heicht slol heowezn the CPU and the first rcmonry
elemeznt, The coneoller 1= connectzd o the e drive vie o BOEI-20 merfuce cabls, Cnanecitang hetwaon
loivers oee o wsane o BO20F-XX (0. 1212241100 cubie.

203 Moecwle Installation

L. Remeowve the MBS madule (see Tipure 2-15) and icerfaee cable (HCR-HE from te shipping
container and inspect fleem Lor physival daoeagre,

[oe)
P
i
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A Verlly the proper juenper conlzooration Int <deviee ondee and [ricsviey CFianes 2O1EY,

Trovice Code wi ¥z
n) L i
B0 o~ IM
Hresl Mrieriky ¥y W4 s
It ‘M i I
1 o 1™ T 3
HOTE

BLF-A s shipped oo the faciory wilh o priovity of 0.
Device Type TWE W
R3] QT Ix
F.4 I S I™ LT
HOM Typa [E1353) W W11 Wi Wy
B2E2 o I I L
ST or 270K iM L It LA | Hyl

Fo Poeidlion lhe B0 240 puerlace-lo-crive cuble nde POP-) chassis and conneer i Bog conoectol
o the W23 cood ule.,

o Install e MEZIL medule irto seleced slol i (e Ounoiboe Dackplae.
.00 Wonts re eable out oo owhees e fest dives will Lo Goslalledd,
20 RLARIOZ DaSE DRLYY INSTALLAT IS
200 Unpacking and Dnspgecliom
1. when delivercd, sach drove and ws aseocited calineiry are enaloded brea heaype condloand vaton

and atleiched o shippige slod (Pynme 2-19% Hemove the plastic seeaps har secnre the shippdny
varten b Lbe shac

k.3

Remwee the 1ed Do e oz ol the certon.

3 Renov: the staples thar fasten the wooden crating sl and caztor Cungss e kil

1. Remawe re shipping carkan

3.0 Imspect the cainet and drive for zigns of damage. Retain @l packing mciiezinl ol ceceipls o e

cecnt thel any coaim- far saipning damage snst be filed. Al eTains saould be fled prempthe osih
The: Tramsarialsm cuepsuy.
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e CAAT MG SLAT

e ¢ 1TEGEEEE
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,-"f- CLSHIOKED
. SHIPFING SRIG

R A

g 2790 1L85D Slapy s, P oaere

2.7.0 REDUTELOZ Prsk Iowe Dmie Mowniioge
MOTE
10 e REATVRLDZ is to be monndad inoan L1950
cutiinet, il shipping heackers niust be retaincd and
celitivd ol nsillition. This iz the aniv way 19
pere et flie e fram stiding w bile reposilicaing uz
Lo The HEESE cakireld

Uhie drive nire oo sldpped o8 rack or calimer as an el pacl ol o eysteroor mas =0 shipped inoe soparels
conlaimner Ter aaldilion e an exisring, seatem,



I the: driv: is 2o b drstilled Do g esdsting reck or cabaner, inseall the chassis slides sl as described in Stzps |
through i belowe (Figuee 2-200, The procedurs for insaadling the drive isell Deains wilth Swp 7.

2.

-l

Imseadi cahinet stabilize s Belore ounlinss e drive.
Hoemowe the slides from the dish dive, (Relan the bardwarz tor reassomhly.)

IneLull slides into rhe rack arcahinet wsing enpclused burdware, Be swro e slides ans o1 Oxe correct
keichtto penmit imsrabtaricen of pap piuels (lress punels ) upon completinn ot insrailanion, Also verily
thal the slides do noc bind onany hardware wsel W noum the sHde.

Eureod slides i lock positiom.
Siide drive cole chaests slidss and neinsoall secocity monnning hardewre.

Fnane rhat the Gish diive woves gazdly on the slides, thaetheee s a0 Tindioe o e cabinet, amd that
the pivper hiedghi Dos been muinluined Tar dizay pancia.

Clpen the debwe acacas cosre|
NOTE

‘There s 3 sakety interlock i the RLO1 aod ELO2
sk Jdrives that Ipcks the drive access cover wini
Lhe drive has no power. The manual relepse to
by ez Lhix inberiock is lowated om the right side of
r drive vnder g aoeall aecess cover (Figare 2-21),
Recwwe U cover dos resch L snlenpid. Pull down
o The soleooid and operate Lhe Lop reiease
e bandsi o1 ez ssicoss fime Locdspen the drive access
eover, Alber the drive wecess cover & apen, replace
the selencld cover,

annas b Teind ve stuain o g bausket suose: Jocwoed nathe posizionee, Tarn the bracker 90 diaye ey and
rerighren fhe seies (Tlaurs 22210,

I newer drives fhere we e shippng serews on the Totioo of e uwit i securs the spindle)
Alamar mane, Reoove 1he surews.,

ke drive i being installed i dual doive cabined thai has an inoeelncks s1sfem o pievend wore then
wike driws boing extendsd ot 4 naoe, ensure Ui il s connectod.

Luspevt e lerminal Block covers atthe eearn ol the drive. Bosuze thal they are ennfignred propesly for
the opul pover wvailabla (Higare 2 220
CAUTTON
Connection o fhe wrong power souces will resull in
seriens damags (0 the dish drise,

[Tt e only ome disk drive ia the syarcm, o iF his i e List deivs of the daise chain, install g
lerroimalier weszmmbly D0TT AL parr age T U290 0 he Ceabie oot ecation b che rear o the
sorive VUigume 2-207,

It this T oan BLIL o an BLY T =g syelem, meore the 160 cahle B0 XX (MHCEITAL puct e,
TR D0) betveers the Cirse driva and Lhe ransition conaector, TEhizisan BLE A Dused svelzm,
i tha BOHGT-20 cable o 1l BLEA (e il Dist doove.
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/0 CABLE
v CABLE M™

IERMINATOR
’Ett .____-' '-.H""\-..L_‘“"\,‘.-"'#.
g .__.-' - T . -
P OIRMALLI N el S Ry
ILIME WO TAGE (i N T
i A

TERMINAL BLOCK — ——
COVER

wF . Eﬂ ."F o
| o 1:;, i .
g L S, ! CABLE QuUl”
10220 WOLTS £ T W
TEAR P A / [
COVER !
BLOCK £ G LINECORD

CIHCUIT HREAKER
Gk

bioue 0% RI LA Dhss, Dhive- R Wik

[F flis s a multidrie installadion. cooen an B2 suhle o *eanls m” al thas dilee oy oaale

14.
et commector al (he prevings deive, Repeat tor cach diee,

FATE
Tha teolal lenptl: of cahle from contendler ta Lt Lasd
drive muosl oot eveeed 3 o (200

25 lostull the proper unil seleet plug al the et o the crive (Eianee T 230,

273 Drive Prestartvp lospeclion
T begin ihe inspection procsduie, temove Lie lop eover By tnessnig Ge captive sorews and Liilung e v
straizhl up, Test the cover v re rear nl die deive (Figure 2-240 Wik e drive proneet ol [ and venoalles pomear
o, Collew these steps. .

NiTHE
TF a profde securs, corsult Uhw KL RS2 Techni-
oo wannal

Snsure Uat the positicie ) resteaining bracket is pocmlerfeng wich the positioner (Tigure 2210

. Losore chat the pusdioner is hnme.

Enanre ral Lhe 1epsdiwsite head pimbels aee oot bert ordicty . Iy aee dimy, elean will 4 solurinm
of 91 pescent wdeobed and 9 percen, veister aod a Tint-frec W lpe



4, Ensorerhat rhe spindle rorates frecly and its rep snrfaces ave not aury (018w a3 described aboees].
3. Ensnee fhat the beosh asse mliy g hoone faar 25 poged),

. Fozues ehat the logic moduley and conncetnms g seated finmly,

T. Tum CR1 O,

B, Lineure thet dhe spiodles colatss s lovwly countenclockwase Tor appmsimancly 13 scennds and soopa. At
Lhiis Lo, the LORALY licht will come 5.

9, Losvre bt the FATLT Light is st wn.

Iy Ensweg thar the oond¥in fan af I pear of e Jeive s apeating.

LOIA SWITCH
AND INDICATOR

UriT SELELT PLUG
AMD READY IMNCHCATOR /

FALILT
IMOICA MG

WRITE PROTECT SWITCH
SND INCICATIR
SE-1005

Bignre 207 RLGLRLOGE Dk Liive branl Wiew



tl

DRIVE LOGIC_
MoDuLE

Ao
MO DALE

2.C.EERVD MODLULE
AMD TEMPLATE

W T

Fuenre 234 REOLELOD Dosk, OriveToaqszd L Lope Medul:

Visine asuitakle measumae device (1., dyzilal voltimetes or ey wivalend), cnsore the Dollowing drive
woltanes are within the specilied rolerances.

Voltope KEange Test Tolut
+ 1A WREL [ 15y #1580 %0 +VITHEFLG
— [3LREL [ 154k — 8.0 Wi —VIIMNRELr
I SREC i AA5 w535 Ve T
| 6RELr (47T -8 Vdey T

KRELh Co7T b =B V) T

#ee Figure 2-24 for de sarvn module bocagion. *liost paafs an lncated o the mask covering the de
serviy mdile.



Pz Wer®e iat the WERITE PROTe Lawit b ewveles in and out and she indicitor Lights upowaen the 2t
i pweasd.

15 Wenbe dhat the POATT switel ovoles ooand vl and the indicator Dphr pres ont when e seiach s
precsasd, Batuen swirch oo e oal™ pesiliv.

L4, Turme el 717,

,_
|

Fenwstali the tup cover and sceurc with the casfivn senews
I Eozere thal U drive aceese oover cannar he opensd,

Fro T CRL oo gasere e drive socess covey will apon.

274 Tirive Siowlop Oporatisn Ohcek
WA e lilve puower O, mstali o serateh camidee as described in Parggraph 5%
I Dloss the cover, piess (e LOAD swach wnd note thar:
* The TARATE lighr 2ocs ul

= When Lhe cariricdge eaches ool speed Caller doprivsimarety W scnends), o bresi cvele
stmimeney. Whei tThe Tenzhes havs e luoes] bume, the roadiseite heads vell lesd wod apomose b
sy linder 0L Whan the heads Terve Luvies oo cxlinder O, the BEADRY Jial will Dumizmae. The
total Lerme Tove this precess is appuogimae!y 43 secomds.

o Tress the LOAD awilch apam. "The READY ijeln should mo ol and the szadfeeriig Teeds shindl
te sl b Lhedr ome posiizon. The spindl: shonld elow down and ihez come toa eomplete step aller
abicaar 50 sevoods, The Lira 1 |'i_i.{|1r shonld iThamoeae wheo the :-,p]nd_“: huu ;Tnj':l'"::rl,

Ao I rhe drive staotup operation check dewnled abows iz sceesslully commpeeted (iae., the REATY
indizarr Minueies )y 1un the seheysiem ennfidenss 813 deseribed W Pararraph 2.8, ifcheig is 3
miaklon, ernalr the FLOSTOD Fechriva! Manval.

LB COMUTINNOE TESTIMNG

Cuoalwene Lesling comsivts ot oning e dipaosic programs. Each disgrostic hoas o lisling this ormcaing
operallt insractiong. Each laring eapliing svelem aurdware raquircmenrs, soflwass euvinanment, which
Fraties s are lestedd aned hivw chey v resmed | progran oplioos amd how L select them, o e iole: prsl prinkls,
er handliong, device wnfurmation tehles, dialagie with e Tilagoostic Supervisor, and complule apsrinsg
matmetines. The Lstinge e available se bard copy Aol ur oo memalic be.

Uhe hina ry fowre il e d i.il._IiUl.:l!-il.:il.' prooramaan Aalalre oo varloes wedze, 1l v advisalle rr;.'l.;;-q-p dsupy
althe BEOTRDOZ diagnoslics un o osdia other than the BEOLE oe BRI cartrde sothat the d5agnoslive cin
be londed through anciber device i che B suhsyarsm is doven.

The ol MAINIED naming, svateu be being repiaeed with 8 newe nantiog sveleas. Moneal ad micmtichs

e stpralions sre alse being sanverled, D scdition. pant numisers sre heiag assigoed that conlom: o DIGITAL
standiand purl nugsbering <vssem .

2-30



W hen erdenne diagoestic media, Latings, manoas. of miczidiche. check che cormenl catalag, or index Lor e
laes] pevision level, The epplwable catalags aad o xes ane Seied i Table 2-3. Unless arnereise spedificd
peleny ardrimgr . the latest revisiun il be shipped.

Tuble 2-3  EMapoostic {atalepgs aod Indeses

“ANE FART MUMBER
FUE 11 Briaroostic Safleare Compoient: Caalngue” A= T
PDF 5 Snllwpre Compooents Carainguet AN-URTAD-TA
FOr 11 WADSTEC Dndes Quucieficho) SH-HI2AT B
ITF & wWADSDED Indes Qoicroficne AMERTIG KA

4 Wope—Toll of these cutulogs ace avoilalie on microficha (KE-URTIIMC-A2)

2,81 RL11-Based Diapoostics

Thi dizimestic packagme used foren KL PRI stheysiem hafore e eicase of e B 0OT comzleledd of the ais
fec-stnamne programns ded in Tehle 2.4 Thets wee Bae revisions, Reviswon A oand Revisws B Phese
[wagram= hendled anly BLAL drives ol BY 02 omils).

Table 2-4  ELilHayed Tiagnostics

PART SH1IMBER DESSRIFTION

LAID AALD Caonbmller Usst Tt o
AR AL Commellsr Tasl Pt 2
CrRI.CAD Litave Tost Pan .

CTRI AR Imve Tost Pun 2
CTRLAD ' FPorfunmancs Laswese:
CARLTAD Laciws Compentibalitse Tesl

Tacss dispucsres cun b naa lee-sianding quler the Lkgnnatic Scpervisw, manuelly mder LA R LN
chiinable updor X 0P peocpt LARLEAD widch 1eqoires mioal interventinnd, o7 woder manolue Lo,
checkoul snvironments b ag SLIDE or ACT LI

A pew diagnosia packags is wvailble wtesteillicran RLO e an KL uwin. Tre kal ewbs s are Hsled an Talle
225 aned e contests of the ess we sanwn i Tahle 2-6.

Theyr: 18 a T program adoed o the prokage named CFT A A T s nmad we rsad The Fad Sew bor File anad cac
b need fo write ot ey inte e ficld writelly porion ul the Bad Seclor Bl Fhis poogram s ool & diagnoest
ol aheard ool e nzed e cue, B0 assumes 1hat the system i Tucwe Lianing propesly.

Tabhe 25 BT Diagnastic Kif Numbeos

PART NUVIEER ESCEITTIONN

FILRS-IR Pycuanentazion sod Paper Vape
IR A o gonentation Dol

LIXRI PR Bapes Tape Linly

ZIZEL-FR Microfiche Cualy




Tabk 26 BT Déammstic Compooents

PAIRT NUMBER

MARLE

AC-H]LEA MO
AH-FII0A-KC
A=A
AE-FIeA -
AL-1TTTA-MN

MAC-F11 58510
AH-FL14A-ML
AR T80
AR FLIAAMC
AF FILI5ARD

AC-FHSA MO
AH-FI3A K
Al-bBl A M
ARK-bI T AR
AF-B1194-R0

AC-II25A-MO
AL-1122A-%00
M-FLERA-NL
ALTIET AR
AF Flisa-s

AL FLEIAME
AH FL26A-MC
AK-FI2A MO
AK-FIZ5A M
AE-F127A MDD

ALFIETA-MIC
AH-F13ka-30
Ak-bl 2RA-MC
AR I2UA T
AT 1AM

AC-F1253A-MC
AT 5480
AR FlA2a-plt
AR FlAGA-NC
AF-FL33A MO

CERLOIAD COMN TR T ER TEST 21

CERIHAD CONTRIDLLLER T1ST #2

CARLLAI DRIVE TERT |

CZRLIAD DRIVLE LS #2

LARLR AN PERFORMANCE CALRLISER

CEZRLLAD DEIVE COMPATIRILITY TTRT

CARLMAD BAT: BECTOR FILR UTINITY

I'r'F\

DOCUMENTATION
FitHE

FAPER TADE #]
FAFER TATE &2
ECN )

D DA T T I
TcHE

PAPLEE 'T'APE #1
I'ATER TAFL #2
DECO

CHOCUTRIRM T AT 100
FitHTE

FPAFER TATL #1
FAPFER TATE £2
[FECE

PO MENTATION
FIi’HH

FaFER TAFH # |
FAFEE 'TAPE #1
[

DO TR AT 10N
FICIIE

FATER TAFL #1
FATER TAPL #Z
TECO

IMHLMESNTATION
FIHE

PAFEHE TAPE & i
P2FHER TAPE &2
Ly=LA]

DO BENTATION
FICTIE

PAPLE TAPER|
I'APLE TAPL #2
DECD

I adlition to the froe-standing dingonostice. thers 1= o DO moduls far ose with rhe TECXTL Svelem

Lagreieer. Phe cwrrent revigion is desiznoted RLAA arad is in BECX 1 Option by #3 DO0LO. Bevisiun
ACCRLAAT will oporate an BRI drive oily, Bevision BIRLALY will uperate zither an #10] o an BRI,

There is als: un K1 sobsestemn dieves Bor the Blanatenanee Progrum Oenarator (M)

b
'

I.

I



The bimary forw el T dizgnastios is neludes] ss parr ot XXP. This makes themn svaniabie eo media forche
REGS, REWS, REOT. RIS, RYI, DRCiupe, magretic tape, ane DECasaete.

Tae use of XXOE, TECE, and MG s oxplained o the anesls Haed i Puble 2-7,

Tubde 227 User Dacumsnty

PART NUMELR PART NUMBLR

IIARD COPY MICROFICIE NAME

ACSIEL MO | EPDAIKAID | {ORAID XADP USCR GLIDR
AC-82407 B AH-EIA LN KB ASD DECKTL TIEER DROCLMERT
A B IEIC -0 LE-DTIIALA -1 Lol RILACD W PG LISER BEA™SLIAL

2487 EL¥11-Buased Diognostics
The RL11 Contzoller hased suhsvswem s lested with the sama set ob doaenostics as e BLUD Conteoiler

subsvalen witl e Bllewing exception. Uhe BLY L] ka3 an inremal mainensoce leatare e s oot ested by
the KL disgnuslics so thess is one additional diagoesie peagram calied the CRYLAAR Diskless Test. 1t

whorald b cuze Liest

Tiwe diagueste Vit inzludes the same Uers asthe R diggnoste kil plus the CYRLAAD st The RLWTI kil
desienitiuns ale shown in Lahle 2-8.

Tabde 3-8 HI VI Crapnestiy Kir Designations

BESICNATION - CONTENTS

FIIES-RI | Docutneotaion and Papes |ane
LIAEE-RE D uzzasmarieen ©nky
ZIZ85E TR Paper Lape Omly

RS FR Miceatiche {nly

The DECX 1L mesdule is oo samrs oo usend [oe the BT

LB} RifAa-Based Dinvsiics

Thers are six Jrev-standing disgnnstic programs [oe he REARLOL syslem. Tlhere 15 2130 a DECXCE mndule tear
wse with the DECXE syerem axcyciver, Lhess Jinpoostics arc avuiluble i kil (see Table 2-#1 oras individul
pumponenls (se6 Tahle 2-10) wad are fin oz with BLA only.

Tubic 3-8 RIERLO) Dizpnslic Kits

FAaRT NUMEBEE CUOMTENTS

R TIR D urosalutivn and Tape: Tape
FRIAG-RY D proeantatiog CGaly
FRIA3-PE Paper Tape (Inky

FRIA3-FR Mirafiche

2733



FART MLATEER

ACSCHANA-R A
ALI-UESTA - A
JR-URENA- A
AL Cladia-Ma

AL CEanA-MA
AIL Catl A-pd A
AR TR Bl
AL CHAZANA

ATTESIN MA
AH-THNAA WA
AB-C0NTA W,
A0 AR,

AL-LEREA-M A
AHSON A% A,
AR STITIASN A
AL-CHT I ANA

ACCET 2804
AITCa7  AMEA
Al Coidh-pa
Al CETIANA

AL CHM0NMA
AH COTIA MA
AkR-CO7EA MA
AU-UHRAA- YA
AH-CEHIA M
AR-UERTA-RA
AU

Talle 2-14

DESHIGHATIN

RLARLE Dingosiic Compooents

AJLAAL, BLHEA DISKTERS CONTHOL FRY T 0107
ATELAAD, BLuaA DISKESS CONTROL LY (FICHEY
ATELAAD, RLEA IDSKDFES CONTROL ULYT (P TAPF
ATRDAAR. BRLEA DISKLISS CONTRCL TCET (DLC T APH)
ATRT RAD, RLEARLOT DEIVH TRST | (THHICMLUS T
ATREBAL, RLEAMELAT DHIVHE VREST ! (FICTIL
AIELBAD, BTSATLIOL DEIVE EST 1 (P TATT:
AlRTEAML RLEATRLDI DRIV TERT | {(DECTAPL)
AIRLCAL, RLEATLOND DRI PEST 2 DiOC T TN
AR AD, REEAT S DRIVE TES L 2 C1ICHR)

AJRLC AN, RTEARIAL DREVE Tls1 2 07, TARR)
AJRLOAD, RESATG] DREIVLE TES 2 C0HCT AP
AJELDAL, BIRASKIOL COMDPAT, VEELTY (103 L IENT
ATELLDAL, BLRASRLDL COMPAT, VERITY (110 HE?
ATBELDAL REEASRLDE COMPAT, VORI Y (P 1Al
ATRLD A, BLEATRID COMPAT. VERITY (L0 FA PH)
AIRLEAD, RLaARLOT PERF. FXER, (DO U BN
AIRLEAD, RESAKRLODD FREF. EXER . (FICIIC)
AlRTFEAD, RLEAELLD PREF. EXER . (T, TAPL)
ANRLEAD, RTFATLOD PR, EXBR. (DFECTATT:
ANELAAML RIEA DECAE MODLLE (00 LMENT
ARKLAAN, RIEA DEC KNS MODLLE (FIEHEY
ARELAAN, RIEA DECKXE MODLLE (1% TATFE}
AKLGEAN, RIEATRII PACK VERLY (12001 WENTS
AJRLGADL BLEARTAL TACEK WERIEY (PHHEH)
ATRLGALD, RLAATRIAO PACK, VERIEY (F. 1 APH)
AJBELGAD, BLad RO PACID VERIDY (BT A PE)

Thiere ure sta free-slunding diagnostic progsams fu ibe RLSRLOZ subsyseenn, phs o oodule for s with r
PFCXE Svelen Daemoier. Uhey ane 2vailable o kil fuow (Table 2-110 er ag individpql cemponents STahle
2-120 The Dhiskless Cootreller Test AIR] AT is sioply Bevision O cFie RIS 406 aodl cun s o subuvatam
with cither RLOL o RLOZ wnile. "Uhe other dispanstics fe sl BLO2-bared svstetas nnly,

Table 211 RLAHIN2 Dingnosiic Kits

PART SUMBER

CONTESTS

FI24-R7,
£1241-RR
Zr241-FH
FFX-IR
Fr141-FH
SRR

DOCIENTATION
IMHAIMENTATION ANTY FAFELR "1 AR
FAPER TAPRF

TTUHE

BE2

BLLE AND HURENTATION




Tubde 212 BLERILGZ Diapnostic Compoments

FART KUMEBER MAMLE _ITEM

AL C0AN0-MA ATRL ACH Rl Aa DAk LESS CONTRO TESL CH HOURAE™S T T,
AN CHFTO-Ma TTC1IE

Al ChakE-A I'ATRR TAPME
ATCGS0-M A GHC TAPE
AL-REOTA-NA ATRIEHAN KL ELD2 SFEERLUNC TN o DEHTURE S LA
AR -1 RARMA PAFRE TAPL
AH-UMAA RN FIL HL

AL-TXESA MA 1210 TAPE
AC-TE628 W DECOTENME

MO TEO0A WA ATELIADG R A R1AO2 Reslw RITE DOCTAENTATIOMN
AR FATAMA I PATER TalHE

AH BERGHA-N A TICHE

Ao -FEGA - ML - DEC TaPE
aF-Fihaa- b I e L Bl

AL AMARLA ASRLIAN BLAKRLAD DRIVE COMPA PHOCTIR M UA' UL N
AR-IETIAMA PAPRR TAML
AF-IZ 72N A FICHL:

AL-TF73A WA DL TAIT

AD TN RG DL

AT FATSASMA ATRLEAG RIAR A2 PLREE. EXELR. DOCTMWEMTATICNM
AK FATSA-MA PATER TAPK
AH-FITHA-MA FICTHRE
A1-F3TTAMA : [FEC A

ARG TAA-MA [ TE PO LA
AL-1ETEAMA AJRLIALELATLID PACK VERIEY PN TATION
Ab-L AR ParLpk TAFE
ALLT 3504 BA [LCLIE

AL TMLA-BA O TAF

AF FRTEa-NI} DIECCHTTERY

S0 FINZA-MA ANRURAN [ 50 MO0 RLARIO2 CHMCLIMEXSTA T N
AR-HHGA-MA - TATHER TAHIE
AH-FIRAA-A i PIHE
AF-FIR2A-pal I RECERIIE A

2.8 LK OF CPECH MG12E DOOTE AP WL AN BLIT SUBAMVELIEY

The 3137172 mncule 1 assd co ooy PR 1D UIRARUS Systems o pousiic bonsstiap capehilivy as well as il
fnetions. Uhe rocule e Gve 10 snesats for RO clips, fou o whichasr zserved S seneleral Lociaap
g, | rene wre sevand BOB chips avacable Jor e il pesprenal devievs, asl ae M52 08
errfigured v selezliog e appeaoriaee chios o e pedivuae sysrem enoachich TR

Whe B subsystsnn ot progTarm - centaised o RO sk oumber 23202 1A% Thiz chipear be sodered
nchvichaally cond s also availalz in ke M L-TAC which roasises el an MUITL ety pros sl oz aveiluhle
Flibd < hipes.

A BT wyerem disk can be bt oy g comeand o the consels gosalida fa pragrar ol is o oeaure 9l e
WS The device mmeneodc Do Ve TE T 100 or Lo, wzee o s the onie nomoer 00 theaa g 3
Sere Frrormnate s o e RSS2 s avgilshae 1 the Ao 2 Foetan end Sacwn!. 0= sualakle 1o |.:JJ.'I.|'\E"\-'.: fom
CHECSAG TR e can adurafehs TRP-RIEAL- D0






CHAFIER 3
OPLEEATORS GUEIDE

3.1 INTRODUCTION ) . .
Uhis clpie deserihes the fanetion of wll extemal conrals available oo the vser of te RLRRLO2 Tisk Dhvs
urad exolaing b B0 aperats the subsyele.

1.} CONTROLES AMD INDICATORS
Figures 3 1 and 3-2 show all te drive coodiols and indic atoes.

LOAR SWITIR
AMD MDA 1OR

LIMIT SELECT FLLIG
AR AEALY [MCHCATOR

FALLT d
iNDICATOR |

WRITE PROTECT SvelTCH
AR IKDICATRE
IR I LY

Fimpen el RIVELGE Thisk Drivs ool Yaow
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IhCCaBLt
VEABLE N

Tl e e .
RORMBLLOW  ms I '@x,« {1 T, o T
LIME Wil 1adiE @"‘%ﬂﬂjh Eﬁa T ""i#-'* -
TERMIKAL BLOCK — — n:-;[ﬂ- i o g L
. | imty - e
UVER o S gl NG

- L
- . ! -
: e T ! DAR.E OUT
e ) ] T,
110:220 V0L A i
. I| Yl

=35 1T s ] ; L
TERMIMEL . §o e

Rl QR DOWER ; ;
. AL LINCODED

/
CIHCUIT DREARERA -
- oI

bicus: B2 EZANALOD Disk Lrive Ruar View

AL Powmes (INOTFW Cirenit Breaicer
When the nomesr piug, 15 insacted info the feopes o ouliz]. oo powet e applicd e reae pane® e becker oo

the drive. When e cirenil reaher je swilclsd O3 ac sower i applizd v the drive 2ed the fa iz cogrgleed.

FAL Buw™lep Switeh wilh Li3AL Endicator
Uhite push andpush ol switch, when pressed in, cacreimes e spidle mgtar e e fuZhow g concatens

Bawe Do mosi.

= The FLCTE ELEEK carivichoe b en insalled.
= Tle catsnlpes prolective sovar 15 plaee and the catvidpo @o0e3d Jnor iz cewed
¢ AL e aod Foovolliees ae witlin speoilicadons.

# Thee iadfer e Teads ane Loz deelractsd).

o Uhe bt are e,

W hen s swere s isrelegscd, the spindle drvivg askar is dec e aized iUile rean foerite Beacs are o Joased. [ b
breands cre londed. they sre imvmcdiate by eetiaces A and the spned e i lve noolor bs ien deeserriesd. [ he seeintof
LTl P 2T e upi sned wuheee nent ot e storation, rhe dvive will e le wp i e zweitch s OB since it

el rrecLunicel TASTRICY



The VOA L indwcater Js ilomanaoed whe s ees

= The spindle is suwpped

= The readiwrite hoads ars Juone

v The shes are hoooe

= The spindle drive modor ool ¢Rargizsd.

3,23 LNMIT SELYCT Switch with READY Tudicator
Ebe TRGTT SELECT ailcls Be acam operssed switch b is actcared by insemuag aoawcnbersd, sammed button.
The switch contacts s bina y enecded sothe drive misclee logie reengnages lhe LNIT SELECT nurnber ik, L

2 or 31
The TRYT SHELECT i atar, when BE indicates o deive REAIZY conditon, Thus condition exists when:

v The readfeeite hoads are Ieadsd
© The hemds age detonted nnoa specilic ack.

324 FAULT Indicator
The FAULT indicarer is it whensver (e fellowing fault or emor geoditions develop in the disk deive:

= Tape Select Bimor
»  AHeek Tunc (o Brmor
= Wrieg Cuwrreng sn [Teasle Doring Sector Time Lowr
« Loss of Svatem Clock (this condition is oot latched and oot represenke] b statos wond)
« Wi Prowecl Cimor
bW rte Dty Ceror
NP lirmur
I¥FIE
Yolume Check does nnt light the FAULT Indicatss
bt Joges camse IRTYE FERGME.

238 WERITE PROTHECT Swilck and Indicater
This push ondpnsh ofl switch i used we sot che WRI L PROTICT condivinm it il hud beer re st o 1 nrest che
WERITE FROTECT comdition il il bad sce. The swileh unil vemains a lighe thal 1wz when the WRITH
PROTFCT candivion 15 sel.
1.3 OPFERATING PROCEDLIRES
This peragraph eiplains Tuw v load a cartridge il o disk drive and how Lo cpcle up the drive Lo pu Lbe
suhsyutem on-line. The vvele up proccdwe assumes et e prvseris available, e Judve 3¢ cliomit breaker s o
irnulfin Sam s energpivedy, syscem powsr iz ou and the LOAL indicaler wi the Erive eontml panel 15 o
W41 Coreddge Dnading wod Deive Stavinp Proceduce

.  Eaisc the drive aciess vovgr.

1. Prepuro = cartciclee (Figure 3-3) B loading as fvllows:

a.  Lill e vachidge By grasping the lep cover handle wia e sphi lood

b, Swupport the cadridae weth e leli hiand holding the DEOLECLLME waIvET .

. Lowr the top cover hadle and push the handle slide w the left with the diomb ol the rizh
hand. Again, raee the baodie o e foll upeighl pusilion e achease the protsslivn cover.



N

A,

L2

d. o Ldfr ek eactridge Troon the peotechien eover and eaetolly sea the cartridge an the spiodle wirh
tha topr cover handle recess focimr che raar of the machine.

e, Clareiully Totate the rop eetvee Tiand [e bacle amd orth te crat: tha? s spindle locating, arwe ame
sealtl preporly within the carieid e housing detent slnss,
CALTION

Ty vare when scating the carteidae oo e drive
ppiotie. Bouerh hendling of the caegsidpe oy o
Mernogue 1o U s pimabic/vartvidge interface which, in
L, CHIL CHLSE exeossive cartoid ge Funonl and pos-
itaning rrevrs.

[ Chenbiy Jrwmer the oop covees Leodls wo o homiameel posizion tn sngags e cortrdes on the Ao
spimadle.

#. Fluce the pretoedon cnver on fop el the corlmdps.

b, Cluee e drve acooss oover.

St the drive as [ellows,

g, Pregs e rundston swirch (ROAD mdicatonr].

B When Qe ddrive has compeied Ui drves startop saquenoe and e o weie hesds are detenngd
on celinder 1, the BEEADY wdicawer oo che nambened TRTT SCLLOC L swicch w1l Te
illurninated.

v IDwrils protootion is desined, pless e WEITL PROYVECT swirch,

Carmidze UndoadTing Procedure

Fomear dossn Die deive ae Tullows.

4o Prese the runfsrnp swilel aed wait appookinelels 30 sécunds for the 1O indicator te
i,

ho Raiss e drive aocess cover,

Eemove the curtrides a5 trlloes,

i Kzmove the cunndge proveetion vever sl hodl te everin rhe Tett Taod.

b Push fhe top vover handle slida e the lefr wifh e thumd before reising the Tandle.

o, Ratae rhe mpocover Jaodle woa toll oprighe pogiricn 1o weleuse the camrdes from che deive
spindle.

o Coarzlully 1 the carfeidye up and oot of the drive and pisce i Do e proteclen covar,

Loweer the wop cover havdle me fe bosizanial pesion e ek the profection cover in place.

Ll



(el

LN

EADY ORIVE

A&AISE CASTRIOGE ACCESS DOOR

1240 CARTRIDGE

CLOEE ACCESS DOGA

CEPRERS RUNARTOR BWITCH ILRAD INQICATOR]
AFTER 30 SECONDIH. WHIT SELEZT INDICATOR
SHOULE LIGHT INOICATIMG DAMNE 15 READRY

T READ UR WRITE

IF WRITE PROTECTION 153 DESIRED. DEPAESS
WRITE FADTECT SWITCH (FADTECT tMDICATOAI

DAMVE INDICATOAS:
Laan:
LIGHTE TO iNDICATE THAT CARTHIDGE
misY BE LOADED DR THAT EPINGLE 15
STGPPED

ulNIT
SELFCT:
INDICATES LOGICAL ORIVE £DORESS.
WHEM LIT, INODICATES DRIVE IS
AEADY TO REMND, WEITE ORF RECEMWE
CONTROLLER COMMANDS

FALLT:
WHEM LIF. INGICATES A DRAVE
ERROR COMDITHON. IF THIS
CONZITION FERSISTE, SEEK
ASSISTAMNCE.

WRITE
PROTLLT:
YWHEMN LIT. INDICATES THAT

CARTRIDGE CURRENMTLY MOURTED
IS WRITE PROTECTED.

T LOAD CARTRIDGE:

SURPORT JARTRICGE "A" WITH LEFT HAMD
HOLOIMEG PROTECTICN COWER &Y

FLISH HANDLE SLIOE “C" TG LEFT WITH
THUR:S OF AIGHT HARND.

FaAMSE COVER HAMDLE "0 T FULL UPR:GHT
FOSITION, RELEAGING PROTECTICGN COYWER B

LIFT CARATRIDGE “A" FRCM PAOTECTION CCWER
“BT AMD CAREFUL LY SEAT IT GM DRIVE SFINDLE
WITH HAMDLE RECEES FALCING RESR OF OAIYE,

CAREFULLY ROTATE TOP COVER HAMDLE O
A FEW DEGREES CLOCKWISE AMD COUMTER-
CLOCKWISE T EMSURE FIRM SLEATING.

GEMTLY LOWER TOF CDWVER HANDLE “0F' TO
HORZOMTAL POSITION T ENGAGE CARTAIDGE
O DAIE SPIMLILE.

FLACE PROTECTION COVER “B” ON TOP QOF
CARTRIDGE

CI-20R

-

Fiseare 15 Codmilps T ewlme Procisdum

1.5






1.4 DFERATOR WADTOIRANCKE

31.4.1  Imlcoducton

et mednlenance rroceduees are Bmioed e care amd cleumneg (o ma.! of We disk aamvidiee, sl the
5 ] _

ciegnizy ol e drive spoalle @ssombacs.

3,42 Prafessional Corewdgs CCleming

Curiilges should be presfessinaally cledoed every s et or whenewsr practical. Complete canzidgs
cleaning procedurss 1nnst be perfuiwed = sither guelificd 12163 FAL Field Scrviee persouns] or by o
prufzasional cleuuing servics. Applivatcn nt cloaming povcedioras o Lie ascordieg serlaces by uncualiticd
peenmine] ey wuid not enly Lhe wioensy omode serviued cartridee, bul the warrraty fur any duive onwhich te
camrisdie is operitod.

3.4.3 Usor Cartridge Cleoning

The mser shaould elean the suter sides af a curiplele]y assernbled viatsidge by wsng uLind fwe wiper. e
weiy oo sologion ab 9 cerseul warsr and 1 pepgsnr i:-u:'||'_-'r||'|'_|'_-.-| aleehel. Hevgever, the carmridme sl ool e
et and all cxeces solvent must be reaneved o7th & dry wipel. This procedure 15 eecsssury wopreven?
solvenl From entering e seams of e aewembly end contarating she plollsr,

CATUTION
For cleundng purposes, wse only a solulios of § per-
cend waler with 21 percent iznpropyl adcohal.
Water, trichlorncthylene, ar ather selvenls are ot
peraiffedl .

144 Epiodle Aussermbly Cleaning

Viaing o lind free wiper, danpensd with the b propyd aleohol ziauulian. sl2am 6 spingdle cone: AT ki leaiog
the contridas. Howover, o nor saturale U assemity; memove a1l cxeese selvenl with a dry wiper. This
proceldure 15 neccasary o prsvint anlyenl [rugn entering a kaaded carddga sml cuntuminating the platler In
aclitian. cmsune tha Juwe shrond s s Coee of Line an dust s possible hefoee kg 3 cartridge. Ly Tt e s
s T Bl Tzocnn thue epind e ares usbog Liltersd, dry wir, Uoveever, do o use plant airrrat Ty couladi water
e il; camnad wir ds oo acccphihic susslnte.

3.5 (CAHTRIDGE A 5CRMARY
The trllowne Listong snmmarizs cars and cleumng considerazions [ e BT b RLOAL Toisk CCarmdie.

= heeep cartridees olean
o Tlge cartridoes al compnrcr morm egeeafee only.
o Rlanipalule caandpes by the lop cover namdle ualy.

v Wnen Lhe proterion cieess L pemaved (for loading b ooonol el disk surfaczs, huo cepler cone, or
[y
NAT LRSS,

» When the proteeion saser s rernovesd {Tor Ioadingd, wierion meral heh surluces mnar be cleso,



Whan the prodeetion vever s remnvad Cror loading), ensure Uil the disks ate net moved or rolsed,
sime Tmpraper disk noivn oy generae plastc pamiclss which ven result in disk daimae.

Wiwen leacing ormloading o duvs, et amd remoors carridzes gently. In eddition, do ool gee
srcessive Fores when eoadipeliliy e wp cover handlc

II, derms vperadon. acamide: maks s sunblice or conlinenes tinging souads, dissontinue wse of the
varloidpe . Use ol o damuaged cactrid gr oo welber drives may darmage the drives, cesultine in addirinnal

damage wooll uler cermidees osed in those drives.

Fach cadlidee shosld fe cleaned protezsinaally giery i monthe: and'orarhengegr o spesific cartridas
i el gpeauling properh

Lartridges are Racioly ceparable only. Disassennhly inorhe Geld s uol permitted, and such golion may
wricd the warsory vo o varleidee. ws wedl aw aay diive oo which the cartridge may be pecaied.

-



CHAPTER 4
BRLINRLY 11 FROGRAMMING IKFORMATIHON

4,1 GENERAL DESUCRIPTICGN
Thit chuaper degeribes the BLLL and RLY11 vonrenllers wnd paints oot any ddilfzcnecs.

411 BLH Comdeoiler Deseriplien

Ul BL || ©onermiler ciusiste nf o simgle bes-height M 7062 moduls, iocan be installed moany e heighe small
periphersl comwnller (S Akt Liis controller provides 3 propramnable inertace between the PIIE-1
Cuibaos znd the BLOPRLO2 Disk Lrivers), The coatroller has four addressabls reeislers Lt ate detailed in
Poragraph 1.2- Uhe vonteoller can gree any ons at wrerrn commands o Lhe Jrive . These cuntroiler comminds are
prplaincd o delail in Pavagrepl 4.3,

In sddativz b e rerisers aod contral o, the BT Conteoller containg o sialeen watd siley B0 baofiier.
Althoueh the balfer is nvisibls we (he programmer. if$ capacity b oo of the difl creoces behacen the RL1T wod
BT, The BELYLL hay a 256 RAM WO baller.

4.1.2 RL¥1] Controller Desodipiion

The RLY11 Coatrotler consiss of 2 quad-keiphl modules desigosed MEOT pud] MENTL TR coutellr
privddes 4 programmeble intefacs hevweern the LSE 1L (- Bus aud e dvivegsp. Like the R A1, Lhe RLY L has
tour aellessante remislens Wiat arc cxplained o detail in Parogeaph 4,207 be LY ] can givee uoy one of eight
corineds tnthe drove. The T has oo command imaialenanes comanaud ) thasthe KL11 does pot have.
Tlusse: rammands are =5 plaincd it Pacagraph 4.3, hs RLYL L has o 236 wopd RAM Bl [irsl gt (FEFTIN 1N
bufler while the ELLL has a 16 wornd silo,

4.7 ADDRESSAHLE RLGISTEHRS

Theres are fone addrssable reeisters i the contnller that are wisl w eenrral and mesied the aperatwn withic
the comtzaller iteelf gnd witiio The disk drive unitis 1, These ure deseribad brielly o Tahle 4-1 anl dlewciiined in
cletutl 1 Lhe Follawing Lasl.

421 Control Sluiy Register

The O nmbred Stius (08 iegizrer Figore 4-105% a - cecizles with an vildiessat T7H00 Rits | through 9 can
he read or wrillen; e arher hics can vl be wead.

Whan the controller s initialized, bits 16 and B-173 are Cleared and hie T sel itk is ol w huever rhe szlacted
drive e 50 che Tesdy comdizion ollerwise, the biviz cleared. B 34 1 el whenever there Ix 3 Arvee o iy
o leared et the drive errur js codreered or the drive e i cleared by o Gt Status commmas], Bis 13 s 52t
wien Lees is 4 deive or comloller srmr (indicaied in hits 10-14])

J=



Jealit resy Type

il

T

-1
-]
£
o]
o]

T4

T4

Crewd i)

R

T

e

B

Table 4-1 Controller Addressalle Ruepisters

degistar

o 3o o

-

i-nnernl &Srarms (050

Bus Adddross 1Ba

Trisk Aaldress (Lpa)

Mulupurpose (3P

CORTROL STATUS REGISTER 1C58]

Thavsic Flioetioo

Indicates deive ready congdivion; decodes deive com-
Trands and provide: nvarail contred fnestions aml ecoor
imicaticay.

Indicare: memoey vcalien joeolvesd B dot ransler
diring o nooal cead or wills operalison.

Stores snlvmnatism sor: 111 sceking to desired rack; or
C2 sl iy seciors o be cosleomed ducings regdiwrioe
operalivns; or O30 wsed webeo ceguesidnge o diove sy
HILA & TRETA

C10 Pooctiooe ws word counwer when transtering read!
wirile it belween Umibus and dives; or 020 acts a5
slopies buller wheo mealing drive slalus; or U3 slorsy
Doy oty o cotmoller silo when eseouting

sz hesder conuuand.

) 14 1% 12 11 14 rna i () L 05 o a3 Ld a1 a]n]
e - i
FRR CE [ MeM | =2 E1 Ci (K| : TEQ |CROY| IF A1 | BATG k2 =1 o I:Iﬁl:l"'I
- 1 0 I I A A
4 . e e L L
ALAD ORLYT READANEITE AELD
DMLY
£T 2cem
P L CF Ko isler
L LATEEY] X Franmetien
0 Lisive Beudy Wehieor sol, this bir ndicates ol e selocied drive is meady o pecelvs o
LR coanzind. The bir fs eleared when a ek cperation 1w initiztad and set wlsn
Tig seel cpsralion v comipleed.
L-3 Lurciaon ode These hirs are sei by soltvare Le mdicats the eocsan) o be execnred.

Cunmpend eaxecadon regerey thas b 7 oeonizglle: ready) booclearad =y
settwace, Aoren Bt being lanslamsd moo bl T of the 87 can lis considened

4 o8 O b,



Hiils]

L &

&

Mame

FancTion Code

(Lomd)

Loas Address
Earensiom Biuls
(BALG, BAIT)

LakerTupl
Loble (157

ot o Baad
(R )

Liriee Selecr
CDER. 51

CIporation
Lncornplewe (M)

Trda CROCRL)

g Heacar L0467
LHC R or weribe
ceE WL

[ 5 R T ] I
ot Heonder Ml
Foumal CHML

Fonction

LREHIETH
2 I il Gl LR
1 o 0 S ORI ar il
. Meind, 1RINVITL
b il | Wit Chock 1
L ! (] e Sratos 2
(I : 1 Koy 3
| 1 | Reas Header 1
1 ] . Write Dule 3
1 1 i Rzwd Lrla I
I 1 | deud Drala WWilThaont 7

Hodar Ol

Thie Pepar rareat 2icmilicanl bes acdiess hirs, Rzad ane wrillso 33 dara hirs 4 and
S af the ¢4 reemser b carsidered ax sddress bits L6 and 17 oo ths bus addzess
jegister (ao2 Parneraph 42020

Wb this it s 20t by soloware. Jie contrrllar i allowvees o otseraps the
procsssor b e normgl corrnid v G reITrinaian.

When ooouned by wollvaes, fis hinindizaaee it e canmmand in kizs -3 s
Te cxcoutsd, Whey set, ons bt inocekes e contaller b5 ready b sccepl
anithor comneoid.

Chese bils dememine whictadrive will eremmuemicane wiiky Le contiellor iz the
Upive s,

When sel ihis b indicarss thal L cuoend command wes wol cowplele]
witkir 200 wis

ITOOPD Zhit 100 iy wizarend owd (his it s sel. o CHC e Tas acearred whien
ceading the data (DCTRT

[F T ol 1O 38 et wod it 1] is o me L, Lo CTREC corod fas ocoumed oo L
heacdor LHLOT R

IPCOPE Cbiy 10 is elearas and bal 11 s eet and the funclinn cunmeze] was s
wnle olisck, o et ereck error JSACET Tag accurasd.

MNOTE
Cyvlic vedundaney clekiog §s performed om Lhe ficsl and zecond Grader
veordds, even themzt Use sacond hesder word alwuy s Confaing Feros.

This hitis se. darhog i wite wrhen the Ak e sl e the weend coul Lis ol

= . - o . R .
v resshed w=no .:'|_|_|_.:-,=|-'|||13_T|1 41 the i‘,ll_|-\.'|_'|;'|_il,||;'b-_ WA IR RNTOL LT L |.L-JJ';__ 1, Tl
O it el g Le s,

This bt v, be set duing 2 rcad wien e s s fll pmeaning tha Ge o

hoing read souid petenee the silo amd the bos s an s heen g fa? i
lcary, Uhe DT Bt owill noc be sed,

47



Bifs? N Funetion

12 Tha Lale [DL[I] W'hon dhis bit and (1P e bidh SEf, A 20 m Tuneowt occugrted webales the
ar Teuides Mol enmtrolice was warching fioc the cameel sectur e read or write (e header
Toww] (TINI surLoacs — HN I,
il FRIMOR SUMMARY
Hiis
Error Wame 2011 b
O il [l I
Bl Diata LR L I 1t
Wit Checl a1 0
Heagley CRC oo 1
Mrata Late R VA
Header Mot Fouod Lo
I3 *on Exdstsnl Tt bt g vt when che addressed oy does mol respond within 10 20
Mlerary (XK oicvsseonkds of the bepmning of 8 dincer memeey cocess (DM AT daa
Lranazler,
I Dirive Lrrur (LE;  Uhes hicis gied dircerly o the DT Detecfics Sne. When set, it indicanes 1o e

sl led drve has lagged &ncooe, (Tle source of the srmor can e dee nningd
by excculing a (rat Stanes camumand,

DE wow be clearsd by cxcouting a 307 Status cowooaod with B A of dic 1A
el Sl

L5 CLI]:'_FEI.:'H'.lL" Emor W' hem sez, thizhit indicoaies (aal ooe or moere o the cmror birs (s 100 127 s wed,
(ERIL) IT the TE hit $hit ot 05 08 el an emor ocewrs (which sors bit 73, i
tmeermupe will be imiciared,

4.2.2  Hus Addrass Hagister

The Uue Aduress (B A repisror {Tloure £ 20 3y o 16-bil regi-ler with an gddress o 77440402, Bits | diemgh 13 can
b reaal wr writben: hit s always eena, Due addzess bols 16and 17 are contzined in bits 4and 3 ofthe OF regisk
Csee Fuupmiph 42,70

Tz FA register lindliciles U2 memory estion inedved i e dule booeler durine = sommal ead o wepile
operating. The cooteals of e B rerscer e automatioally docrswenled by tean as cach worg i reans lepred
boteeen che mns and (e IO beller. Ui regiseer ovrerlows oo ©F reaister bils 4 and 5

The WA repistar 1 cizared by inifialicing the dzive or by loading the registes will zeroe.

BUE ADDRESS REGISTER (BARI
15 14 13 12 11 1 93 O8Oy 06 05 04 3 2 ol oon

' 3

8 S -

Real NHIIE ~T-ma5

o -2 55 Begisle
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BiE ‘ BAT i BAG | DAR | Baa
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Rilfzp ™ 4L Funciion

N Gad)enru BALS T v hits paint e the Usnibus address it datdis Lo b tramuierted fotrom
Lorimally a mernery dddre s5h. BA1E wod BA1T ace i CNE bis 3 and 5.

425 Disk Adidress Hepister

Ul THak Aliliegs (12AT register is o 14 Wit repeier oith ad s ol 70 My cordents can bave ane of thrse
tueanings, deperding oo he funciion heing peeleremed, This sogiser s cleared by inirialiFg e device or
lading the 1egister wilh maros, ATl L5 Dy can be read or writlen by The procssser.

4.2.3.1 DA Kepisler During o Seek Cowmand — Tu perwouma a0 Seck funelion, i1 15 eessnlr e pruvile
cylinder address dillerence, head szt aml hoad directoral infooeannm o e seleced doive 33 indicated
[Figums 4 3.

DAR URIMG SEEK COMMAND
15 14 13 12 1! m  gs  og  OF oG ady  f4 @3 02 01 3

. - .H_..]

[urs oer | oeg | oFs | Dra | ora | oez | DR [ oFD | R | o | me| o |DR[ 0| 1
_— |

rF-2300
Fizure <-1  LAR - Bk ol

Btys) wame Funchon

0l - hlise he i L.

i - el be =il

2 iHroction (TR] This kit fudieates the dizevtion inwhivha seek is w lake place. Whea the bii

a1, Lhe T peds mavve board the spaodle (o buisl: eytinder adedizes). ¥hen
the bl is cleamd, uas beads movee away Trom Lae spindle Ok Tosreer 2w e
acdiress . The actual distance moved depends co the eylmler addriag dilfer-
cnee ibils T-15

M E]

pelusl a1l

4 Flead Select TS Indwutss which bead (dizk sutiacey 16 seloctsd, & ome indicates the liwes
hotel; o wern, The upper head.

S-1 Temcrvcd.

velA Cploder Address  Lodicile s the nuise o cyvilers The hends ars o wnee oo @ seck.
Iniffeeonoe
DIF 1A

42,52 1A Eogister Vwring Read or Write ilaia Comwmnand — Tor 5 road ur owrite operalian, 7he 1A
reaiston i Inaudes] with the addzsss of the sirel secoorin be lpansiorrea. Ar 2ach sncosssiv SECIT L wansfe ed,
g T2 Tomister 8 automatcally mersmestsd (bigure 530,



QAR DLRING READING OR WRITING ODATA COMMANDS

(e [E R ]

14 1= 3 2 11 0 (Mt} od a; Ok R 4 Lk o2 1 Ui
e ——7 — | _.:_-
CAZ ) CAT [ CAB | CAD | Can | Cad | cad [ CAY | Can H% | S5AS | 5Ad | Sa3 | Sai | S5AT | Sa0
L | N N o -
igwe £ TeacWoihe Dale Conse i

HETE) Mame

(- Secior Aderoas
RARIRRIY

& Head Select (118

15 [y lnder Addsoss
LA LK)

4.2.3.3

TFeamsriinem

Addarcss of cume o U 4 secnes om oo mack

Tocjcutes whict head (i) surleced i Lo be seocctad. A one indiveles the lowsr
Ay ioxen, Gk orpaaer head.

Address ol e cylmders boing acccased, (Raoge i 1 thmough 737, aesl)

by progmamrazd @8 follnws: (Fleore &5

Daf DURIMG GET STATLE COMNMANI

LA Hegister Doing g Get Stutws Comnuand — Fora Gl Sl comnmand, £1e T3A e aister ails 10kt

1 14 13 12 11 10 a4 us oy (H] (R g (BX: Qo2 o1 K3
o % | | T |
[ W '
X ;-:;-c\x}: ;-‘.HJL|I.“J o n [ RET| O % 1
L--..__L___ e——d L1 l -
CZ 2097
Foun 1 EODAR - i Smares Cosand
Hitig) AT Functinn
K - Musl oo o
I Cel Sllue (L) Pluse be a1 i ivadieg e Lhe arive chat the selos wond soaeing requescd Al
Uxez complotinn of the el Stus command, rre deive stalus word By read inig
v caatrollzr bl puse IR rerister ees Tecagraph 402 L0 With this hif
sen Lhe drive ignores bits 8-15,
.z mlst e o 0,
z Hovat (AT When this b s sor, b ddve clears s ermer =pister beloe sendong o arams
v (e Lhe conrteesller,
a7 Wt B g ().
& L3 - Mt veedd during o C3or Statos,



4,24  hinltiporpose Repister

Thy mltipuspess AR ve g ot 16 bilregisrer with en addesss ol 723200, s eplales has several cifterent
W ATINES. de explamed el

4.2.4.1 MP Register Afier u Gor Sty Comeomed - When a GeoSlees coaonand {Rizure 4-fid L e Ul
the stavws word i3 <tnmed we e susleol ee aned transfezeed ek WE remster, The cortenes ol the U regstar
are Celied #5 tollnws.
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1z i B

PPN AFTER GET S1ATUS COMM AN
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WIE
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Hoegds Ot (FIRDD
Cuvees Open 18700

Howd Selocl (X5

Licive Type 11T

Peve melscl Lo
(L)

Wrlnrr s Cheol
1

e
Firnre 4 5 WGP = Slalaz Yeno
Tusgdion

Tres biee deline the state of the orive.

i L *

il 0 0t el Cartzndes
1l 0 [ Spin T):

] 1 0l Lresh Cyels

] 1 | T uad Heads

| 1 0l Becs

| I 1 Tk In

| I o Llelnad Heads
I 1 . AP hewn

sl hen e rnsie s are heme.
et whet the hovds are wver Ue dlsk.
sei wlien e drier seccss oover ds opew on e s cover 15 el in place.

indieatad the comenily seleeled Tead, A Foro indicales e opper Tead: & one,
the levedeT bwead.

Auozero indicats an K10 v oone, e BLOM
Sotwher o mwkipls deive seleetion wodebecwd,

. . . . . o - e ailiet g
Mol whel u ‘-'i'll”ﬂ,‘_:'.'-" i morarbed sl ENITURE Clenrnel D sweculion wl Ot
Hlalrs conweand with B3 asserisl,
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Xume P tioon

Wrile Cule Loy Net dosing Woite Gale il one er mors of 1he following condifions vecar.

TR
* Dmive i nar Veeady e seadiwrits”
© D v writa protected
v Secior prise i85 aceiring
*  Dirive hus enothor cor

Apii Doror (3PEY  Setwhon spindle hus rod reached peed nthe reguingd gime duriag spin-up nr

when spindle speed L ws high.

Ao Time il Sel when the heads do et some oo rack in the sequioed (Lo during 3 Seck
(31 oMl or when ready tooreadfesie ' by s achile the deive s i prsition

Ok oo asde.

Write Luck ©WLy  Nelwhen e drive Lsoweile prowcerod.

Cument Head Fooor 8o it write comment s dersered in e leads when Worire Cane js ool aseortod.

(CIIE:)

Worire D Doror Selid Wrils Giars i asserled bui me lransitions ae Ty dewectsd on the Wil

W IR, Drati: Iime.

4.2 MP Register ARer 3 Read Teader Command — When a Read Header command is ¢ xmou ledd, Laz
uesl headei will be read and it fleee words weill he stoved Dn ke data hafer sod tans lerred B Hhe YT peaisier.
Tl Cirsd word will cenlan saotar Addrees, heesd acleer, aml ¢ -.jm.;jm yoddress inlozpeiion. he scoand i-;._xl-.:'l will

condaii wli #oros, The thicd seocd will coonlain e heade:

CHC infwmarion,

Al Crree words can e paad

saqugndiadly by the peovrnen {Fipoee 4 7
MFR AFTER SE&0 HEADER COMNMMAK L

15 14 13 12 11 0 a3 g o7 (3] 6 a4 03 G2 a1 (BN

4R E&]’J CAB | CAS | Cag | cad | caz | oAl [ r:m:;-j HE | 545 [ 5a4 | 583 | Sz _| sm—l Sagl
S o L _ |

ia 14 13 1& 11 1l.'.l ) s oy {6 05 HES 03 oz i ad
ZERUES i
— — e - i

15 14 13 12 11 [¥] a3 0E o7 B (] a4 Q3 0z a1 ac

JLtun: I MPR = Tl Heaee: Wivds
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Funciin
sccmr Address
TTein] Selwot

Cylindar Addreys

4247 MP Hegister During HeadYWrite Data Commands - Delore the reading o writing, data, b
progmam showld load the wond coune intee the MEP egisree o fad’s cowolenend lomm. The ernter is
imeresenied ak caehowoerd i crensterred . Usally, ehe reading o) weiling opecalion is lermenaced arhen the: ssoud
couttler reeches voro fovertlows )y, The word counter can keen track ot ang aomibee of dale words, o one e
e Tul] st counl ol 3120 daty wondy (eecimat) (Hianee 4-5)

MFR DURIMNG AEADAYRITE COMMANDS FOR WORD COUNT

15 14 13 12 i 10 Wk ) kB aF o DB 04 03 a2 | a0
1 1 1 LTI A e | Wi 1| Wi D‘lf WO | WCR | WEF [ wioE | WACE | WICT | wnE [ WG | Wi WTJ
1 ]
CZ 2036
Cigors +5  MPR — Theee ae a Pead Lannks
Bits) N Functinn
02 W { ot Cooaliis Wi veew’s cowsleanend of wal pnnber oF waeds 0 b fransfereed.
WO 1K

1i-I5 % TR O T T

M Register Frogzramming Made — The RLFVRD0E
gk IWive wiil oot dospiral reads rites. Y7 duls s o
e transferred past the ced of G Tast seeios of o
track, it is mecossary W breok wp e cpesition into
the follewing sleps.

1. Pregomn the data franster by farminsiz 51 the
el ol b Iest sector of the traelk.

2. Peogram o 2eek to the nex® track. Uhis van ke
githar = haad switch do the atber swifaee bol swme
cvlinder or 3 head switeh and moye e e oexl
cylindler.

LR Fropouom Lhe data bramsfer Wo cootiooe gt fle
skt ol Une Dicsd socior a8 ke ceal frack,

4.2.5 Repisier SummLcy .

vigure U ax o boiowod Dunssion ooy oF he O5, S, AL and KIP apisiors,
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COMTREL STATLS REGISTER {(C=R)

15 d 13 13 o 18] aEt (a:] L7 (16 oh 04 o by a1 an
Ell AR | DO | wWxm | E2 E1 | EQ 053 | D50 [CR0Y| 1k | %17 | BatEl r2 F F |oADY
- N IS N S | ' A
N y Ay e — A
READ CMLY READANAITE REA
CMLY
[t o
BLIS ADORESS REGISTER (EAR]
15 14 1.3 12 1+ 10 a5 HEH a7 g a5 T4 03 (e 1 (W]
i [
Balh FIAHE R&13 8412 BA11!EI-¢-1D| HA9 | BAR | BAT I Bas | BAR | S04 | BAZ | BA2 | BAT n]
| i i
:" = _—
RE&DANRITE T 2035
&R DURING SEEK COMMAMND
14 14 13 12 1 10 09 UE Ly I 5 (" 03 a2 a1 Qe
e R e
|7]r:¢ IDF? FFE i OFs | Dk | OF3 | 0F2 | DF1 Il :-FDJ G K l H3 [ (Bl d -!- 1
S bl ||
DAaR DLURIMG AEADIMG OR WRITING DATA COMMANDS
15 7d 11 12 11 10 a DF 0y (u] a5 04 ()| (3 o a0
- . = M :
cag | cAY i CAG | L;A.E.'l Cad | cea | mag b CAT o0 ] HE | So5 | Sod 5.&-3| ga? [ sai1 | za0
o e -
Lot

Fipnee 4 Hepisa Suowiewy 15heet | ol 2)
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&R CURING GET STATUS COMMAND

15 1a 13 2 11 1 Le o8 oy 08 95 o 03 o 01 Qo
e T __ -
L:{ X a2 ]’ ¥ * x X X o0 ¥ l | RET | © 1 1
. |
CZ.2037
KMPR AFTER GET STATLS COMBSAND
15 14 13 |2 1 10 ml: CE o7 DG n]= L (k| (e 01 oo
| , e
WoE | CHE | wi, | SKI19] SPE [WEF| VL | DRE | L | HE | CO | 40 | BH | BTZ | 8T8 1 874,
S '
oFAme
MPR AFTEI READ HEADER COMMAND
16 14 15 12 " 10 Cr3 (] ar o ga a5 1 03 0z | ao
' —— = - '|
coap | caT| cas | CaL | Cad | CAD | car | CA1 | Ccad | HE | SA5 | Za4 saa[snz TR SADE
i j
15 14 13 12 11 M 03 o8 9y ©E O 94 o3 Q92 g1 0O
LERDES
15 14 13 12 11 R[S T T o - S N - oE 04 p3 42 01 OC
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CL-amA
MPA DURING READMWAITE COMMAN DS FOR VWORD COUNT
15 14 13 12 1 {[s] =T T S ' S + - T - S S o < I s a1 ge
. : e e e e e e . ,
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i 1 L 1 |werz{we -..-;ﬂml wc&[ wcg—Iwcrnwcﬁ wr:5| wm‘ WC.‘_'-I[WCE' wm[wm|
L 0 R . | ki
CL-20%

Bl =49 Bopste Sucnnacy sheet 2ol 2)



4.2 CONUEOLLER €OV ANDS
The BEDE Crentealler san aive one ol seven coniands wr the drive, wiilz the BEA T ran seoe ane of sichil
errmmands, Table = 2 Jists e conunaods. Tich cotnmomd is explamed in the folfreing parpge ple

Tabk 42 RLTURLYIL Controller Coinmatuds

Funghon {Code 4 ommnanid
] MNew Op (R0 L o Maint (RLW L}
1 Wi Choclke
2 Cict Mturmes
3 Neth
4 Rl Heuder
R ol ks
] Frial Trala
7 Tead Thala withoul Hewler {2heck

431 Nu-Cp (BLIT) o Muiotenuwses (RE V11— Fuaciim Code 4
Tl KL pecloming oo eperialion wxade from clearmng emors (eocepe DEY, scoimr CRIY and inrermpring it 15 is
sl

The RLY L] mawtenisce couimnd & oesed duiiong o diskless Jiagoostic moulioe oo delect condneller maltane-
tions o b establish o level ol conldence iwconlneller operalion. Frior W wsswinyg Lhe mainensmoee command, &
haafter arca i memary st he ger asids fiocwiting and veading of tesl pateros . The centraller negislens must be
lowded By peazram awith the following wdeimation,

= RAR with adilrcas of first momory Tadteor Inzarion
= WD regiseer with g conng o 311 CLTTOO] ceal)

" LK wiath dost word

= %K wAath a functom code 12, reset bit 7

Wleen e RV jesues the mitalewance conooand and clears tees CRIFY BiL the §IP0 dmer i started. The
v ey uenser decodes U comomand aod slune o meinwnancs sutine. ] win intemal wsc anc pertformed and
the DAT 1s mereroented oller eack. Then. by enabling a 1A transtor o tuke place botwcen memors and the
canlneler FIFD, 256 wends are transleomed o the memory writs st heffer into the FIFLY. Omnes the FIFCY iz
fall, 235 wonls ame lwosleored ote e oemory cead oot buller previvwsly propared. cthe D4R 5 nowe
incremented athind time Theougboog BIAINT, checks ams coacde and i aecstoor oceurs. e Cencten stops wich
ERR set. 'Tae AR is inerementsd 55 the fesl provesds, Tlis locrenmsoting serves o5 i wace W deeroine che
failing inmwrnal fest.

Mesl, the st word 3 chat ooy initially Ioaded intoche TR is channeled riirmiagh ehee dara seniee selec s and
min b CRO circuic. A CR{T word = gencratcd From iz fost woed and seat fhrongh the daca soeopce seleclur
again. This CRET of the toscwaord then passes thiaugh the write precompensation cieenir and the Jdati e parndor
circuil W sventusl by end upoin the FIFCL

Tl cowdenls of e TAT = then oememenizd aod becommzs leal vond + &, Thie new st word follows ihe same
pathoas the prevesdwy wel word wod sods up ws e second wond do the FICC. ALy poind, the FIFUY holds:

WoRD: FIID
| =7 CERC nf resr wened =+ 3
Ind CRT of rear waed 44



[l contenls of (e TIAR 5 powy nercmenued oo agam aod beeomes e wuend + 5.

Moomn, Lh seconor s i ol FIFCY KL e by st wond -4 Je peprrrwed Ot (e FTFCT end seriadiced | it s =oml
e Lhe <hate sornee selecion, the {TRC, oo Jdata soumes selector agwin, uod soonn. 1t fellowes e same dac
poth e L Ly vl wund s and onid- up back in g1z FIRD a2 the pew second FIFC sanl A iz pwint, the
FIEDY bl s

WiGERD Ees

11 R ol st meemd =3
2o O ol SR A ekt wearsd 44

Phosconrlenls of fhe 124 R B Al increraented Gor e st bre m eeome testwerd 10T Re couseller ready Bl
“e rnen sl amd e ©PU ressives a1 inerrupl eguest, Uhis cownpletos the saioiensnes anrmnnto ups FArion.

A w sl ot fis manlenioce 1ost the followng aireuils we restd: the TIEC, the regsiers. the daty srce
seleoe, e OIS cirewil, e makeh ol the writs procoipsns aion erreuil . Lhe data soperdler ciein and the
SIpEY inpel ard avipo sedializer. Al waey ot the uvposegneneers Fooctivns ara caercised,

43,2 Write Uhecls - #umetion Tode

Ul e rife chech cormwand i weed we ve s that dale wing wriren oo e disk eomecly. I 15 naadd wfler writing &
Block u¥dats nt te disk by the writs commansd fapcor. The wrile check commarn.d pead s ris same block of
chttza Freer phe sl e compares iU wite the conlenls ol s soures g b e arees o0 in memery . Becaaserhis
cygrpaciznt 1= perfozoed v cuateolice, this soue daty mst be transformed vl GF merary wd 2040 the
coatroller silo

PPricr L iseaing rris cormaeod, the B realsier st he lowled wire v sdd pesd f the s locaiar of Zeedula
Rlack 12 e wain memory, The wond cuveden rezister mosl Be Inadea will the: dara hleck lengre. The Lk4
rerister is then Tracded withorbe starang Jish addres: locwian. A this point, The wrise check vemmemd can be
raded e the 095 recisier,

Oy eacder malel s e, and We header CRO validares th riabete, he P28 wordds of data arc rews [eoo De
disk, The dick date is Men compared ssrially st e serial date coming mr ef e sily (SER B21A OUT)
Foiher a socmes crior ot o dalan RO 2mor el st hit 1] e R romaleT

d.ad pd Stetux - Tunctiaon Lode d

"The €el Siolus commiand cutees s statnz word Trow A drive Le be Spanafoorod Lo b comtreller whers 3T
afoereme e e 38 it thce b Ue BIR, The v e shindld Sitel vezily thit 022 crattooller 18 rzady b peclorm
e operilian 131 drive dees oel by ta be ready ) Thei, the st T g ST lel o U TVAR itk oy g it 0l
wrndd €00 4 st Pt ut 613 argd 2epsrs in con acner lecatinns, Sead the sofhanms should Iead the L H winhs el
relect bits, & negative GO bIL TE bit (i desired] and & code ol 2 i the frncton bids. The cenipoller w8l nnw
o] the solscted deive [o beanazar it sl s et Lk AP ivorhe cominelie ¥ the ~noeel’™ bt was sel.
e drive would resel [ sstng oo Dl

4.3.24  sevk — Domction Ceds 3

Ve Seeh opesation cawses b pasitioneT wewese i [pwepnd af rewarae? soe nomber ol syloeg, The
ol i shiarc Dmel ves 37y cratthe drive L5 pesdy oo soceplu oo mand, the Liand rne [33R weitb e didfocance
wordd |4 Ffrence Belwest the prosenl pusilion snd deeired positinal. Uhis weid conoar il owpmber o
cylindors toomave 1 18 threwsely O e the head sedect e 1130 and the diecetion ol (ool 92, 1 Faverand,
. rrvcrsel il 08, 65 and Y cowst T 1280t 2nd Bil a0 pomesr e sel, Alles re PR oy Joaded, de sidowiee
shcinld load the OS5I with the corman] word. Uhis wazd shouldd comban the frive seled bilg, rhe somlive S0
lsit, Lh bl 20 alesied 2l a voces el X ia e funcuon Lijte, The controller sonda oz Seek coromand fn the s lzeted
e, codsiie e drive i siel 18 Seek epevlion. Al thisrime, e conraller e eeady and inkermupls U IE is
s, Phe contiotle r is T peady e aeecpd ano e vornnand o perloon arnther apgralenan e drive white
thes Heel, im raonrnng.



LE the dittzrenec word is 1arge crongh har the Deiuds aieropt o rnovs pese g innG it e culecmusi Bimirs, e
nead will spep st che poard band and peoear we tie fiel even-numozred data reack,

435  Raad Hepder — Funclion Code 2

rhen 3 Read Header [uns o e decoded. Lthe contrellar will read the fiest Teadsr soceunlersd on the solaotod
Arivn and plice e e heonder words e silo. Thay pass throwg® the silo and step owitd the Lrst word inche
MM regisier, The sollware cun then access che finst word oo derceming the gurmen? sevlor. fead. and exlindes
addrass. Whaen che sofbaar: et s (e (el word oo the M P momisier, the sceond senid anteoatizully moves
in o che M register, I o soflware ealiils th:' seporl wiord, the thind seerd sstomaricalls meves Io the MP.
Thie da the CRO wrord, The sollwiure can now seoess W0 R I'_|‘|-..‘*-..-|-.1:"I£" [N,

436 Wrile Duls — Funrbon {adz &

Wlwen thus lunclinn 1% deerdded svith CROY cleared, the cuntuller starls reading suececssive heador words ool
cutnparing Lhem Lo the 134 register, Wien o matcly is oo, the beader CRC - cheoked and, it corect, Lo
seulur L wrillzn with the words From mameny designated bethe B regiler. The B anae MP regiarars [wid
fonnl o b’y sormplement v are inciemenied for eacky wond ostermed. For pactial scewr weites, e
recnaung sslor avsa 1 filled with serns. At ke end of the secier, e seclor porien af the 134 registor js
incegrrgnted, The pesd ssotor b writlen 16 all gz words have nor beenssribien, Al the eoed of U ransier, CRIPY
i 20T aoed aun Lobsrrapl e 10 EL 1s ot

AT Head Dats — Fonctan Code 4

W hom this functica is deeadid, the voiteoller begins rewding sucecssive heads rworsds aod vowparioe hem
e comeenty ot the 134 regisic: Wheooaomaleh m found, the header C RO is eheeked and, U coereel, thad seclor is
read and the watds are placed o e mewery Jovalion desienaied by the BA regisror, Borh e Ba oond MP
repisters Cveord count m bao™s campleme et S are ereinsoted Gor such wenrd transtzned. This |_~|;.;-1;.1iun
canliues untl the conterrs of the MT Rgistel boall semes, Drata CRO 5 checked and rhe ToA reeisier iy
imzeeuerded sl the end Sl cach soator, T e wocd coean s aon overllawed, the next seotar 35 read, Dihe rw e
CRDY L3 ol uned an irnetTupt 5 macde if IF iz s01,

435 Tepd Dofd Willwout Hleider Uik — ¥unction Code 7

W hon this funcrinn i3 decoded. e data poritim of the scetar tollawiog e wesl seclor puise - Tead and e
wnrds renuzarsd e plived 0o the mernaey cations designated b she BA legister. Tie Ba uod MP oo
parond enmar in Twis”s corpleconent Gomme are inesemciteel for cach wind wansleires. Toe fweader - neiwher
canpaed e clwched for CHO prmors Daty CRO 3 chorked 81 e el of o sselon, W dwe wond count has nor
avertlawed, the: neul sector e read . Ciherwrse, CHDY 2 sct and snointennopd iz wads i TU i5 eel

ROEY
The DA regisler #s nol ineremested doring
mpltisacior ranster,

d.d OPERATICONAL CORSIEMEATIEIYE

4.4.1  Interrapt

Tl controller will raque st i lemupt i che TR hitand rhe CRIFY bit ues buth setin cha €75 repiaear, The IE bl s
Aot esel by Lhe sorteass aRd resel with the mitislize eondition, The CTIER ol is st by tha hardwan LU
2N "'N'TL-: el i Cwrcuicon or N i 'gl:l_l_j.J_L 1w an aTrnT ﬂﬂq It iz alag ] by ¥ Lbe trni el o l.'l'"'l'.IIJ. ticwr. Itig smanr '|_'|\l,
the sofiviare L cavse ihe conoraller fa stacl g Qunclion 1aecstive £ hio. The i TLEpLu L, vevturuddrons i T8I The
newtmal [wiaeiry level for the REDT is BUS REQUEST 3 Tk BLA T Oenoaficr uses e uns premity loval
prosinsd Ty e TEI-11 processnr.
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4.4.2  Seek Jdpersiion
The [ellowing saquence is an cxample vl petommog 4 seek tunctinm.

Lomur Tecrd Teader funeiion o drive oog wale for inlerrups wl oreit By CRDY

Cheuk. eonor tlag.

Reoud the beader waord D the MEP reeisfer.

Catculae dittrrense sl digerinm for e sock.

Sove difmenes word o e 134 negieler

[asue seck Tumution o drive and wail o seck o be compleled as indicaked by drive reudy b
Clieck crinT flue.

o B

A soflwams syster thal opluniz: s positona] Lite nes (oo Purapeaph 1oy would heep cumenl o lude and head
veioel ilarnation in care s rmat Steps 1, 2 and 3 would be annecessacy . Also, note thal reacling rhe header
gives rolwlional pasilion as woll, 5o thal o rreational uplimization 1w possile.

4.4.3 Overlapped Seeks

Sinee The contreller comes reads and s rupts wsoseon a5 8 ssek b seued, Tt prosedliie foineus seeks e
aclisbanal drives wlle he Fitst is seeking . However, wu inTTruct vevurs ahen the sseks are completed, so e
Lo r e anad sl he deeued o e drive reguiving e shorlesl sesk 3s sonm s all sew ks avz ivsued. Iinthis
weiy, e drive coeanploting its seeb st will wnwediately perhurm ifs transrer and wfesmpt when duse,

4.4.4  Dula Transfer

Maata tresisier 15 ¥ia 13%0A Gaclivy. Sintoen words of FIBG Dsilod Tutforings are prosded for duti bee U BT
The BLY11 provides 256 words af BIECE (RA) batrerin: ard wil e sdurt awsFerring a seclier unless the
FLECY hue socnzhogpuce e Jeald the enone soclore

Lon dor o it reanster, the sofoeare stould pertorm e Dol reting sdeps

o |pad @A rspistor with sddress of €t nosweey loeatinm Lo be icaastorred

« pad QA register with adidiess of fin disk lecarion Le be Lriznstored

o Lpad WO repisint with beos cemplemenl ol momher ol wowds o b rremeferd
o Tone road dilo ar wvite duli and wait far inlerrapl o feer for veady

v Choeck goeor flag,

Ozher derves costld do secks or Jara tran-Lesy beleesen the iu:cuj.ug of =k amad Lhe .i..a-*:"l'lil'lE' ot the data [earstera,

4,45 Becorery of Luin with Hzd 1Eewlees

bumetivg 7. read duta wiionut hegder check, is provided o allos the recevry af data sl Beaders hrous
amrsicdible . 1 constaa] TS B oar HETS crrers ave encaliimarisd oo s palfienlar ~eclor s thar the data is per
rocaverlile by the stacdard read voanmand, provees] g fellnwe., Perfupm snceossive read header coruraamd s
unlil the ssctor oreveding the bad sete i3 found. Then, =ithin M0 nicrmeecends Lasue & read data weriloor
beader cheele, Che data pomion of e next seetor will e read wisheot cither Ressuder compare or heseder CRU
heek. Dty CRO ermme will be reported.,

dof Non-inkerchanpeabiliey of RLMERLIK Disk Carfriges

Thess e Tvpes ot casiciclaes e o Tunsionally ineess harsalile bu o carteidge @il physicolly L iore the
Cayppong” Tepe ol dive. Ty eartricdee 1s leaded inies the wiing et o demage will aceus e the drive, mediz,
cxp i Bt shie sol lvare v 1L ot e necmaiy . TEane sympuewes e exhibied. e opaasor shewad ceek faethe
paaa o cartricdge Lepe )



485 FREOR RUEOVERY

Thete sre several creers rrat can D dueess e wad Losascl o e SLOSLOZ subsyeram, Some of s can be
conzicercd Tecoveralle tnorhe songe that i1 e pperalion & reimied 1018 posszbie thar the aean will oo meeur ool
stceasful use ol e suhaverem can continone, Sowe of e emmor arc consideras faral beeanss oloes could
danrage chee dats, mhediy, or couaipmenr, The souvee e led with vhe recornmended reacrien in Takle 4-3.

Tl attere of thiese ermore shoule ke crngicored e hen Saeiudcge ow maey Smes v reiry e operatinn beioe
devclirig Wil reirying hes reached s pracs e Timin, Foo testence, o DET amer could be coveed hy a bardwae
saate i Sadue bol il coule also be chz vesult oftns ace winy due o otbes T devize s excoeding hs chraugep
capahiliny foea shint dueation. Tooceis lacer caes, wis lie by ciat e spocation woeld be s accesaral om rea o
ey The vare of ovcurrences oo poid mdicacor of ovee sl seatern e foogoee and o #mrer leceing rrins
shoartd cosnr Srat A geoerol Jocrsass ot rabe of BT crrors conlad indicaes basdware seetemn ilueos oo it
el indicile et the weage of the gpsoem iz gpprogehing its tawooghpos capcily inils present cn rtignrarion,

Another axampl s of appledye practiel pseelion wear cnor is che kandling of & FINE soer. I showhd be reci 2
e Enl i reenes then pessibaly e fead b ocl posbioned weer the comecl e 1Fa read header apecalion s
poriormneel a1 e aded e s o D el e exacoiged | e cumrent ev lndes and e ac e an T detepuized e s 1
L 25 e o ion peaialerm, agn, then possioly Sere de o bad spol o the madia cnd anefler aies shoouls be loied, B
there 15 o b neader, diac sectar &3does s shonld be entzred o the Bad Scctar File and the sofisie sleoold
Al LS e orgnmsl ssotor

As i ailiiona] exinpls, consider an MM cooe . 1t ol cntes il 2 wemnory umlis Tooreaperding fo 3 Tk1A
s st fow dala s fer wy'iremn than memace neir Ieis oslkely Dad e media o disk unit is failing 314 ony
slighehe mnre Tkely i e vopiralor 15 Tailing thardeeare proklestl. Tois sozaible il Ui proeram is ving o
AOOEAA A i paialanl sory il Calleeeme problzmls A ety may e wowtlebile for one e ol maoee than
lkely rowill vocr, The st imporianl picee of nfermation noeded oz diagoes s Ge conlents o] the B4
T ST,

Laca ol ke crmrs should Beoglvea the sans weps of pracica] thoughs when programsing ool sesuvery
neutaes, Yhensver an cnar ey, e peegsiun shoud Leg i along s the semprems e &5 e coulents of
e reginiens e slelia nf tha unlr, and wherse o oot g asley wos sucsesslel The mete complafe the cor Jog,
the coure quickly snd aecurarcy the canse van be Glaaooss].

Table 4-3  Hair

CEYEROGT.LER CBIT AN f,"..;’:i.: FECORLNDLD BT ACTE N
RHEIR

A 10 Koty sarns practival owowber of wrmce,

LR HD RO OE il Beley some practical aumber of fimes, Te suce e pecord coneniy of +he
24 mpister,

BT AN L2 Reice, 10 AN, pevfom & ead hesles, oo venily cviinder.
W 1% Remy anee, B osure boorecomd che eomrents of e A cepmslen.

NRPYE B0l
L4 J_l-’-:'r.'t;n'n aoCie Sstatea and cherk Bols Lsts] belo

A i



Talsla 4-7  Tavars (ot

BRIVE | BIF 0™ STATUS RE{.‘:I?&II‘-'E..EHI}E[} RALALCTTION
KRROR WikELE

L:SF 3 Rotry vuce hetnre n:_|=.j.l'_~.=ir-;? nperday n vanly TNTT SHILCT plig.
Wisl i " TRehy.

PR L: Holry,

HRTD 12 Eeloy. Wait for 1.5 seg afor Hesel.

CHE 4 [ iaal. T not Telrs.

WOhE 15 Eatal. Lx zpl relry.

4.5 DIFFFRENCE SUWMAERY (b ond RLOVELIE)

Thte s lion may s el pful o users ®ho haee foemnerly e THGICAT "5 RELS Qisk cartmidge subsyster T
poanls wal the dilfagoces belwesr pragrasning an RKOT aubyelem and proglammiie an REDALREDS
Lkt m.

I goneral. he REGOS sobsvswem bad o lacal s Lurctivnalils Tmilt inw e hardwecs whils the RLOL/RINL
ausy slern Jemrines that the snfowaee pravide some of e fupciorelite, The najoc dillzaenacs are esplained
[Hd t o'

16,1 Spiral Read Write ur diid-Transfer Seeks

A spival 1embiverile is A transfer of data thal conlimes pest the et oof o ek, Tae BEOI snhsyslorn provides
b e support fon fhis by st the hardwace o drteel the end nf weok condition aral e hardware will mise
o] rranster seel, o the neal ok 392 theo sestart the Tead! e rire aperilion &t secwr 0l Tre nestliack, 2ot
Ul This s 15 eilher 3 hoad switeh mrem the upaer serlaue 1o the lower so:ihee ol the g3 e exlmder with an
lizael prsnlier opotement. ou & S oo -ewer surlace to nomer sacfaee wiih o pusifionet messmeat 1o b
newtey oo, The BO1TTRLGY sihey stew Tisidnvars Cuiws? handue Lhis. 1F 3 rendhwrite nparalien sunfinme s ol
fhes 0Ll sacor . 1 sCewar connter in we DR advansess Ll 39 foctul) whics inilleal and the OPL e Hag 1w e
1 iz necceeay It €22 sl e L prevend this fram vevulzng by calealating the reznaining area lell veotay the
arnonl el dita et be fore U aneruien w2 detscl Wt in b nocuaesd. e st flvweire PLsl an Ll & SeTEr
cock Tunciioa ad as well 45 3 conuinunet of e read et funclion . Mote bt head swatcle [oom upper e
et rusCace wvithow o cogirioner Tuevemeat e U gext eylmdsr it cronsidened @ sock in ke BTOLRIOZ
subaweleun, Ader a hed swieh, the posinemer il seck tae ceoles of tne aee rack.

3.4.2  Implich Seeks Yemsus Feplicil Seels

TLe: REAE seheystem cun peeiorn cither oplicicnT eaplici seks, Ao explicic week L sothaava-direcied ook
pperatinn. An woplic®t seek is @ seck niliaded by e iwdware 20 the beginaing ol @read’srite eperatem if fhe
degived evinnder addroes v aesd sddress docs nul coincide witly (b preseot posioen, Uhe KLOLRIAR
sy st Laewars does ned ave s capahilily. The sefoware st omsime i fhe po-tliuner i3 ot the
Aesited cvlinder and tae desired bead 13 welocted Delore sturtioe o eadiwrile operation.

4.4,3  Recalibrule

Ul BIDOS sub-ystern Bas arelurn e ae7n or wecidilan funciw whichuuses e ositinner o movatn oyl er
{0 There is o sioilas finction oo e RLOTELOY subeysien A0 cxplict =eck e eylonder mero musl be
periemac, 1w ceerenz oy lues adirese i ot ke amd the driva is cowenandad boseek Bevond e culer
wperd hend, Wiy guand band will be dewected #ad the breand weili rocral o c¥lincer s,

A7



dod  Tud Heclor Filz
There 154 bad sector Dle Teslurs vn eoch RLURLIE Dask Cartridge. s e js explained in Parzgrapl |6,
There Bs e clindand Bad Secter File used with the KKOS.

4.68.5 Relornediiop

Thz KEO3 cartridge cen e rerormatted in the ficld while the RLELRLO2E cartridecy cannet. The Do bedded
servn infrmmuation and Bed Scotor File greatly eedoce e oeed we reloomat the cantridae in rhe el

A0 Seel Jukerril

T REDS will proviile lao mbermupls us ihe result of 8 seckoaperation, The (et Lolermupl ovsurs & seon as the
ennreaier las cavsed the dreve wostarl il mavament, indicaring that the conloeller s free o hardle snnthes
function. "The sacond intenupl gceocs whes the drive Aoishes the sezk mavement. The RLOLRELO? subevstem
dnzs ot rravide the sgcond weorepl, Thos, the selbwars st petform the preper mandloriug of e drve w
determning ®hen the seek s been ceanpleted.
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CHAPTER 5
RiS-A PROGRAMMING INFORMATION

§.1 GENFRAL DESCIRITTION

The B H-4 Conteaiber consists of 2 single hes-height ME233 sndule. I interfaes the FLP-8 Qomnitus with he
R1AHSRD 12 sk Dirive bas and corlains the comnod, rooifar, &nd dala banedling logie [or dizk cparation. he
R 4-A van Jadle 1 to four drives ¥ia s daisy-chaied 10 satlz. A DT #oan handle taeo RES-4 Conundlene.
providing ventesh for ap o sl drives.

The RLE A has s1x addressalls regiseers tha wee deralied in Seclen 5,20 The PLE-5 cunpursy SOl
with the voneraller by aveessing thess resisters 03ing, Inpel Oulput Transtar (KT oelctions whizh hive a
fomnil of BE2%E . The device cades XAX anx] XE1X ars assigned fo e fivsc comtzller, W rhers 35 e sl
comuller it wses devive codes ¥H2% and X63X, The speetfic Dnstrocrions thul Siuse i iesInnse iT 2L Sssee
e shown in Table 521, Tie insructions ae vsed taomenater sod corral the contzuller and a2 nol uzed
Lensder da. Lrala 1s franstorred osine Diect Memory Access (TW A} operaton vz dara broik cavcles oo e
Conilngs. The result i an cxchange ol dulia Letaesen the coolneller and memory directly, pne 12-hil woardl il 3
Gine. Tha eontroller Lis a silo which can beffer npoto 1A words, The cantroller s (aosfer 12-bil words o 1T
I_-Ilqk as 12-hat '|:'|".'l|."':«..|$ gl SAn Tra_-u.ij'nn“ |_|_|.|:[|_'|_ intn ®-lit I'_l'_l.'l.,l;'t I'_!I_'r {] I'I_'Il'll'l'l'l".ﬂ L tI.I.EEI. L"l'ld':-l' fioir hics 10 L':.I'.:I:I. "-'ll'Ll'l'lj-
The contmller g Danster duta corring feom e disk ant sle Omnibog o E2-bil words ar it ean mroop e dac
as Y- hil byles and fill inthe rerwaising foor hits ws sercs. The advantaess ad sadrantaras nlbotlo e 3 hitand
[ 2-hit coode wre covered o Paagaaph 5.4

Tuble 51 RLE-A instruclaon Sef

QUTAL CMML® | MNEMONIC | FUNCTION
aEAI) | wipc Clisr concrller. all :-e.gi:imr-:c, AL anil ags. (T Tt e
feaminatz 1 disk Dunction. )
Al ! RIS sbip an funstion dopse. Thea clear iF el beoa ons
T - ML Luad mroak bA mesister from AL T
G R1CA Pnad comnand segister A [rum AC Dol
i1 KL Lood command regisler B from AL, snecitie comnman
Gl LILAA Lopgd seolor addszss ropiater imem AL (05
(i£d17 K LW Lood weaed cnenl recisler e AC 00T

10 EREK Feud eoner vogiseer imue A0, 12, T, 11

Ln



Tahle 5-1 BLA-A instmction Ser (Cont)

(OUAL CODE ¥ | MEEMONIC | SUNCTIGN

L RRWC Fead seved conl msrsler mie A0

ae12 Rl A Head cormmmend temater & inta A0 {10

K P RRCR i moad command register Bopoe AC DL

aaid ERSA | Raud saotor addross renlsler o AL 43

(a1 Iy RIAT Boad siloo wond nege AC D1

o RL5C Skip v conmposile emor, ten elear it 33t oooa ons

* A Nemate dovos ende, O3 and 63

The KLE-A Cunleoller is capehle of paifnnming cizhe aperarions, These am Listsd biisdy o lable 3-2 and
detuiled in Fangmaph 5.3,

Tuble 532 HL&A Controller £ emmands

FPunction {ods £Iporation
PleirLfensnee

Tie sl

Cel 3ol

Seck

Bead Hedes

Wrire Mrata

Tean M

Fead Dxara YWitheor Heador Clhack

Sl RO M ld L

Brruzs s eopor sscivery ame coversd m Paragmanh 5.3,

8.0 ARIMESEARLE NMEGESTERS

N

20 Eommmand Register A

mamaned Rewiswer A s g 12-hr e gister naed dugiog the Seek, Beed Deta, wmd Write Dala commands, The
e slet i loaded by an RECA GRS eomnand aod iy Te eeod Ly oo BRCA comnund (66172, imdalize fram
e 2w werd clear this registar and dee other addressable cepislere,

-1

5300 Comninid Repisder & Guring o Heele Command — Toopoeitorm a Seck Dioctiow, 1 s nece ssaey e
provade cylunder address difference, hewd selact, and head dicetion infonnauon o e selected drive -
ined Teiled] 4T eare 5-17.



Eit
A0

A

.
a2

AT

op 01 02 ox w4 06 GR 07 o4 w0 10 1
. o -
DIR ! HE | X !msa‘ LS |
e I — - |
k J

p
CYLINDEN DIFFERERCE

R b

Fioers S-10 Commind Reglles A Lo & Seck Sarimard

RN

Lhres ean (THR]D

Head Select (1157

Lyunwder Modddes 35
Diflersuce

bamng L

Toris bil indieate s the direoaen i wlich p ek 52 mtike place . W esen e
bit 3: s¢7, the heads move wegsd the apindie {oo a bipher ovloodes
acdresst, When the il de clears<], the hrads mnve wway oo Ui s plodle
o i et o linder addeesst T actoal diskenee rmoveed depeod 3 e e
oy e adddress dilereoce (os 311,

Indicates wlhind head odisk surface o we be selecwed. A one Indicaces the
lvwer Ieag], a 7ore, the opper bead.

AL

lnadicues the oomibser nf ovhndors e beacds are oo a3 3 2ok

5.2.1.2  Covmasnd Kesister A Duckag Bead ar Write Dats Commzad —For a Read or Write nperation, the
Clogsand Regisrer A 38 legded will past ultle address of the firal sselor Lo oe teaesleooes Coylinder dinees end
Lise] sedecty. Thiz infarmution is raoeslenred W ihe disk addness register aoug will the crrrene of the Secior
Auddleess peaisrer to maks the complete addmess of e seemr (Figune 5-2)

:
il

AL

A1

¥
~
1.2

Akl

0z Q. [l 4l ol na 0o 10 11

e 01 02

THjrurs 3 2

Fame

Head Sclool 1H3)

Cvlinder Adureis

o [l o ) IR
L e ———— A

YLINDER ADDRESE

CZ 20T

Choncnaamed Froivesr A Timmg A EewwWosite Lata Coremogine:
Faneling
hdiust T Ao
Head solaes bl — o o insdicar: s the loessar hoad: s eseo, the apjpiee nead
Flust ke woen

Cwlinder wddress



5.2.2 Oommand Kegister B

LCommund Kegister B iz a | 2-bit regisecr thar contaies the mede, deive munber, exisodsd insmony sdidnees bits.
tnterruplenable, and the function 2ode. The 2ECR command [GO048 i ased oo load the ey lsler oul the RECT

carcirmamd (0l 3 rewdy the megisie

ik [+ (15

wThe RICR command also execuies (e Duwetion (T ueure 5-50

04 05 1] or (11 % 10 b

RES | MM | MODE

g — e 2 e e ey
i

MEE | L3B |EMAD | EMAT] EMAZ| FC i FE A

Hii

BANE

ACT

AT

fwame

ainteaangs:

Wonde

Ioerrupt Enabl:
(IC)

Mrise Jalect
LIESEL 12510

Latewled Blemery
Adlmeseed (LR1AD

unccion {rsdc

A d
—

MENE SELECT

w=id

THnore 527 Caramnng Bz B

Frsctiom

Brscraesd

* The conteats of The Disk fuldress (AT merisler are ooped back to the

silo For msainlemioce pucpesss. Bl 2 ol commuand register B must aco he
g2l for s (uowtion o work comecdly. Soe Paragraph 5.3.49.

W hisn el thas bt ancdicatas thar che dars field will be 256 B-bil weonds por
secler. When wero, oo daty Ficld whill be tmngsied 10 170 12-bil words
per seclor. Uhis bl must e set when a Mainterance, o Sl SGiies or o
Erial [Tewder comroand s th be cxcoutod.

When this hiziy ser, the conregller 1% alloweed e alecrapl dhe processor &t
the comelasion of 4 nnrmal command oo sooee weielion.

The s bils detesmrane which drive sill communicat: with e colooller
via thye dreive s,

Thees three bits define the memary ficld Tacation, This ellows up o 22K
ey locetinny i be addressed en preecasors baviag maoce Thaon $5 ol
Loy .

Thesg Bits indicats the comunzeod Wb sxecwted by ehe contrmllerdisk
subw=sstem,

[LHR! Hie il Bt 11 Correrkprd

LI b i Kainfe e

] L I Bx w1

0 1 0 Cior Stahis

0 1 1 Heck

1 1 o Fead Header

| 1 1 Writc |2ats

L 1 0 Food Datu

1 1 1 Kead Lty W ithooo
Ileader Check



.13 PBreak kemury Address Repisto

—tmarn

The Daeak Wemnrs Addess IRRK MAT regisles 15 a 12-hitregister that poines o d memery locatian. [tis Luracted
b e R1MA command (H612). e contends of the BRE 2A register ane anbomtizadly incrarnened e eack
wud s eranstormed betwern mamnivry and cunteotion.

Tl tepister s cleassd Ty iniiulicug the contreller v by leadmi the resigier woth weror (Figore 5-0h.

WHH] 10 M

[ I |
!BMHDIEM'E:I'I BM U2 |BM 03 |EM QD | B 05 |BM OB | B OF | BW OE HN]DE'IEM'IU £t

oa mn oz 0z 0 5 ] ox 41

[wr N H]

Bigure 5 4 Bocak Memary fuliee s Hopocbar

324 Word Counl Register

The Weunl Connt O80T reaister is & 12-Bil megister naded by the REWLS coareAndd (6007 ) and mead by the
RRWC command (A6l 17, Defars eading or wiiting duta. the woud aounter s laaded with the tew’s comple-
ment ol 1 mmther of wonds to he transfeced, As zach Dbt Memary Address (T A) erunsler Lake 3 place,
e word crmtes b neementad and weoninstas the cowmand on overllow, I can Sounl Tocun 1 ta ¥ caly
wonds, This cormesponds ta 24 seciers while in 12-bil wuord mode. In Lhe 8- it et rnode Lhe tradas fer is limiood
Lo one sccoer (1700 hetes) (Figune 5-5)

Wi Register Progrannuing Mobe — this dish drive
will not do spiral Bead' Writes, 'Uhe proprais minst
break np & duin {mmasfer i track-te-irch Read!
Writez are to e dene, Between Lwo spch dada
transfers, & seck 1ol nest track or surfoce st he
madde.

00 {1 (2 n3 04 05 ] _I:I? ng o8 10 11

| | -
Wi 0 | W 0 [T 02| e 03 WS pa W GE WG DE]WIC OF | Wil 0F W G5 | w10 WE 17

! - ;

g FiN

bigwe 5-F Wend Lol Beeosner

£3.5 Srelos Address Repister
The Sector Address (5 A1 Touister is & G-hit repisler kaded by an RLSA cammand (G0 and resd by wu RRSA

commamd (66131, Refre exevuling & Read o Wole pheraton, the seulol sddress i loaded intn thi $A egisr
{Migure 3-9).
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Frror Begisler

o

01 nz 03 b 05

=

LAAD | SACT | SADz2|5ADT| SADA|SMLE

SE—

——

[ mraficon -

Frovon BB Seckn Aalilzoas lcgiskes

The Erigy tegisler ke 5-bit meanster thet wmeed by che KR EF command (oG 100, B o2 are clearcd by indcialize
ur when Cronmand Register I de Jowded (Pigare 3-70,

Fit

Adl

AT

(1] o o 0 04 05 Lo 07 na ji}:] i} 11
!.-_... e - - 1|
| DORC] R LLT HNOT DEFINED oE | DHD"‘I’i
- I B N
| HeRc HNF
(S

| R
Tizmee =50 Bonr Beopcha
it FHeanvlion
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3.3 COMTHOLLER COMMANDS

Uhe WTE-A Conicoller is capable of perlonning cighl cpeculinns hr e spead Lo w the tunetion cude in the los
ardey thees biis of Command Begister U In msny 2azes it s aevessury I losd nthar 1egisters prior Lo Irading the
fuz bz wode into Cammane] Reeiser B, Mo oeegisters should 2o maded minless the cantmol ler - ready. This
ermdition can be chacked Ty uelng an sppropriste IDT dustruction rhat olecks the Tunction derne sliius or T
wsing (e intermupe mode,

521 Maintenance Clommaond
This commend wste the controller by eausing it W perform the tollowing Lshs.

© The contraller requeests o daa word fram memors via e Omnikes nsing e Breal Memnry Address
CLRE WA register az e sldress. W hen the: conloller recerve s thiz word | e BRI MA and che Woord
Chounr (W) jepister sre hoth igeoementod.

v the dara wond s bubblzd inouals the silo, serialiced wnl trans-ferred fin 8 Tl toode) Lthrrogh rhe
URC-peneriliog loge where feeo mce 5-bit hvtes ae appessded. This 29-3 data sleeum Encs thimngh
this werize: diti, precornpensation Tog i wd ten s lonpad Back aod broucht ina= i€t sere teud daty from
the drive. The dulw passes chimngh flee phease-locked lonfs and duta separatnT logic and mile e silo
where 3l b5 conveaied bock o parallel, ginl bils per word, and Tobbles up Lhrouzh the #ila o be
avanlable  the Qipedbue.

" The soaroller reqnests e Teemory accesse s ad transfars the thigs worils back i TACMOTY L5 Hie
DBER MA tegister a5 u potmer. The BRE MA rerister und w3 regisler ure dncrementad tor sach
lpsler. Vhe waqds are now availabic for the rugra W cheek for diagagsiic perpoees.

» The abuve processcs fepeat wod the cvele conriengs yotil the W1 o L gy [ TR T
Prinn f stacliog thes command o is mecessany 0 5ot Ut 4NE reislers - shnwn helas.

+ Tac BRK BLA reriter shonnldd be Joaded weath che acdress of e (it wond of duty 10 be transis reed o e
conratler. The next thice womle of memory will receive thoes words of dety from e caneolle:.

« The W ragister shoull be feaded wirth the desired ciand [in rean's coduplensol furmi, A on rnpilits.
ervcta takes four counts.

+ lThe Commans] Regesier B should he Loade] with TIX00r 134360, Tis sets U mods hit ir indicarc & big
made. The matoienunce hic is a 2ecu, The (onetion eods is OO0, The recoaimng bits sme relevaot.,

5.5.2 Heset Comennnd

Thiscomuuod 5 wsed oo reser 371 el tbe eoror aits in e selected dnve umiv, 1 dacs nor e w1 day cunditions in che
enmirenler nz dues 1 causs any leal movenene in the drive. Prior b sxcending this commnumd the Sccrn
Adidress Repister and Command Reglster & roost be cleaced by using appeepride BFT nstrections.

533 Get Etptus Command

The GGer Srams cornmand reads the 1 o-bit status wornd from the selecied S ve and rrang e L e tweo J-Feit T le s
I L ernsgeulive words in the sio, The srilputey can en Edc e weith feeo DT BRSLinstmetions, The
foriial ol ths bits are shovew tn Faragiaph 5277 Prior to performioe g Ge: Slatuz ermimaid 1 Ls nevessary to
Sl both Lae Scernn Address Hagister and Comound Kegisror &, When Command Hiogiztel Bois lowded with
L fumztinm ende rhe appavpriate drive seleer bits siould be sel, the ntermupr enabl s it should e set il desired,
AN e s bt maesr he s Far S-bit mende. The contcoller should 5 rcady botare P rforimime aoy ol st Inacd
regisles uperadans Pt the drive does not have ta he ey



3.4 Seeh Commard

The Seek comuoand 35 wzed momaove tha beads fon e selecied drive) o o select U other head, Priar fo
sancculing Uie seek mommand the Seetor Address Bepisler shoeld e eleared and Conmzind Regtarer & shruld b
Leades] weith i divestion hit, & head selzet b wnd sylioder diffeve e word . Camomard Beglaer I s chen lade
writhy e Jeive seleet Bite and the ceck functinn code. The contoller will sond g command e selected Jia: oo
eansn iT 10 srata sock aparation. The cooizuller will Lecome veady and.can then perlomoasonler cornmansd even
thomgh rhe drive iz <till socking.

I the drive attemapls L iove the Lisad past the innenmast o1 volenus] wacks, the hoad will el oom the
cuard hand and stop al che Dirsl even oumbered rreck iF encownless.

5.3.5 EKewd Header Copumand

The Fead Haader cormmaod will cead the Ficst header encountensd oo e s:looted drive and Jopd e heeder inta
sy enRsocuniva word localivne e e sl nne B-hie byle per word. Te compuler cun hen exfract oy
snfommution wids 0T RIEALinstrnericns. I'he formnal of e fonoation is shesa in Pacageaph 5.2 72,0 Acheck

1% pertomsd v e Leader thet i3 read.

.34 ¥rike Daela Uommaied

Uhe werite Prala commmismd requests Jiti Coin memany, one s 82 a tme. via e Omeiboe vsiog rhe TR A
aocle . T thenn trins Cers Ut oozl 1l coateoc1oe silo bt o the seleered drive, Uhe dilads writlen o e
specificd seelor dila arzw. §his operelion conline s, s nring dara tha Break Memnty Address regisier aud

Lthe Wond Lounl regpister once Tor each Omoibus puosies, ool the Bond Cowne rerisoer seachos seto.

i for seaeting, ihis cnmemamal i is uevessas s oo position thi head aver the desined eack wsimg o Seeacanonand.
Thes: M regizrers ahoald oo losded s folluws,

v Ll the Brouk Memsiey Addiress repisier willithe addecss of the first memory word oo ke aanslereec.
v Load the Seetor Address sootaler with the addeess of the firsr s=0f0 0 he wnten.

- Load the Wird Courier reeiser willithe twe' s eompiement ol tis nunlyr of weoedsw be ransfeized.
«  Laoad the Dommend Bersier & wath b eac selecl bieasd the syliader adodeasys saond.

e fhe Cammand Ragiser Bowith g monde BiO8-bil ve 12 Lit mode), inwcerupl enukle bil doptionall,
Arive seleet Bies, carondsd memory addrees bits. wd e Woire Rata funclion cece.

The Write 1t cormmaid will then ad keaders and perfiom header checks uenl the desired header is located.
Aftarcha hoadey s checked e Garais rranstorred, The heades check mcludes o beader RO check ' There isno
implicic scok periormied o 0 e selacted head is not posthioned over Ve deeied reack, ra desired headsr will
ol bee Gl sl s VT error il necur, I omly wpartial seclor i wlllen, the remainder o The seclor 1= wTilien
with all eemes. A CTC ward (16 hits] in gencrated wmd writlen Lor sacl seomr aatamuacically. Sinoe the wond
GRUEL e Limiisd e 4090 this means that the masioou azonouwt of dars that can ba weillen wilh une % ile Dt
cumusd 15 18 sectars in S-Bit mode. 1512 bt tode e used, g onpsiomin of THwords guase secio) oo be
teansferred. The Rardwans will not perfomo o epirel (uid teanstar) seele ThoneFome, 1§ daia st be wecifle i thiar
wionld eveflows 1o tho noxs traek , 14 15 nesessury lea wexing flie dara tathe cnd ol the mack, seek o e sl ek
and then crncinue tn wrile e reonnoder ol e data,



347 Read Dt Coonpnznd

The Fead Do Coanenand will causs the comiroller o oread dara frean the selected detve. 18 will 208 Do the
track chatis svenily wder the seleeted head, sratiog o e specafied sceter. The it s lars e e gl e
comiraller sila boitzr. The commller r squers TIRA tauelers W mertany wia e Ouuibus. The Break Meory
ﬁ'id- 45 PSSR % increwenled once e oach 13 wond eciemed nver e Onmibes ung Lhe Woers Ol
rELlaeT 15 onuntod . W heo e Wond Count regisrer rachias peeo the Kead Dot eommamd s eocnace. Pri i
L sluring th Read Dars conunsuod | e head shonld he posiiooed over tie desred mack witla Seek comos nd
Loond e socisiery as follows,

= Ll ihe Hrcul; Memory Ao s covisler wick the addr 25 o0 e [rsl ieeaion it mem wiw o owlich the
diiat 25 i he ramsfemed,

v Lol il Sector Address regisrer with e idunses of the fizsr sootar Tnow which the dara is s be 1o,
* Leead the Wiond Cuuner regnsizr wieh the reed s compoemmentot the mamiben ol words of daty 1o he <oe,
« Ll eme Comimaod Bepraer & wrh o head solect b and & ovtindor addve s word,

+ Lowd the Command Regisler I with o moesde B and inereop exable it woptionad) dedve ssleon bis,
ealenced memtaoy sddves bits, o ihe function sods Do Hecd ety

Thr Bead Erala cornmemid chen veads headers, compariag cham me the Sesice] dish add=oss, The dang Lewes o
hf‘::-il'rl whie e desires hemlor is 1""|'|i|'||‘| T||,|;' Lecder checks wehude hoadey CRC checiss, Thers is TIRETITIT] )
keck 80 if 1l selevtsd hewd is not g * wodssioes track. the desived Teader wiil mel oo Fuand and an QP eror
will e,

The REK-A canrnt e aspical freid-transiecscek, Ta bleck ol daratn e ear passes Uie end nf 5 trsek #od
vhmlinnes on vthe arker surlace ar om Lhe nexseylindes, L s oevessary i pregram a Brinl Trala juet i the cod o
the trwek . The deisme sl then Beck o the rerr eack sl then comeinne reading dada.

A CRC shedkh o perfomed onocacly secior durmis 2 Read Toa operatio,

AW Read Dui Wilkinot Hesdar Checl S ommmind

TRis eomnmand isthe 2ame ws o Read Data commuoand 2scapr cat nr-hr;,r]k-; check s perlumned., | e rexs hoade
mendd 15 ordcrad @ maEtely s thal sector iy the Bose seetar read, Sines e sweadsr check ke place. che hoade
CRO s not peifrmmed.

554 Rasrenanee T

Uhe meintensnes it in Command Regusler I eaables o pacs e cha sevisl informatinn Teaving the D resasler.
Wy oen dhes bai de oL, the dats rhaeie 2oing oot o e drive is looped hack and shisad intn the silo. The cola
Lubbles ihmeegie the silo and beoomes secesaibin 128 taee 8200 Dytesd Lo 10D BHS! instractions, The gL
it iben mooiter e oretaten atihe 1A regiarre, whislojs ool aodioecly addoessable rerisier, This featmes nss
T used vady veith Ressl, Cen Status. snd Seck sommands, Rocanss fe TR repsier i a Ta-hio resister, the 5-his
il i'-il shtdd et sel, This insumee that che cantenes ot the A eeialer [ i Dea 8-bil byles, Tha contants nf
the 124 mgister and e 1w il words wre illoseaied in Figure 5- 12, Mecing e Lo i -;_uj']::_.-'lL TEeTs T e ich
DOICE R CE S Goni i ) ieee G nome Lkam eme it o some of the Tt pesiiions. These opoie ane £1Roed
weocthar, donmmally, the Seer Addeees Feoriater 1o cleared helors any Bzuot, (or Stais, o) Seek coaucoins smed
Comtrl Repister 4 15 eleared bolune iy Hessl ur Ciel Sldus comraend. s pesaibnle e arallilie bils o e DA
relisieT By wsmpr szlooted parreens in Conolol Regisier A and o Secwor Addecsy Rapister,
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S ODPERATIONAL CORSIDERATIONS

541 BBt pode Versas | 2-Bit Blody

The dish curtvidge is formarred i 8 B by les. Tur instance, the header containg a 16-bit word addreas, anather
16-bit word, then a Ta-hit headar, The dav wea b 255 B-bii bytes and the data asea CRE I 16 bile. SNone nf
L ses arens wne cven |y divisible by L2, which s Qe FDP-8 sord feneth. Thereforg, the BLE-A Contnel ler bas the
capablily ol operating in sither $-bir mede g 12 Bl cosalde.

Wcn e ad g o 3-bal mude, the seriul daty from the disk is booken oo #-bit bytos and per o e sile with
2ight Bits per veord. Suwe the ~ilais 12 hics wide, the dafa poes owe Le eught lomer arder hin positioos aod aemes
arg [t iitio the resnatning our high ardee bt positions. Tha is the domar wsed when the gompoter irmeslers s
J2-hitwrard tra the silu b the CPU aceuraularer o ta meimecy . The 8-bil mode is necessary when pea Fcing
4 Kead Header, Gor Stams, oo Rlanlenunce command where 10 bits ol dali uce read. Cdensdze, inforoaion
wirnld B2 loor.

Thee B-hit mode can he nged for dataoen te desle. mosuch a cane, 756 5 i, Tivle s are mewd (znmn cach sooeon angl
translorred o miemory 48 3 bil words, In some cascs, diis may he an alvantiee . For cxample, i §-hic ASCH
attzr ks beimyy hundlod the: 3-Riv mede s paelerable b 12-hitmade. Inmast cases, lewe ver, the $-bilmods waste s
33% ol the memnory spacs. Boeanse (e 12-bil mode wses 12-bit woords it mses Jees imemery. I3 the 1 2-hit end e
each secior contwing 170 words writh iy § wasted Bl we the end of each sgeg

fnche 12 bibusde, e RLE-A Oontrolee had v e Blocks date inwe 1 80wnrds peresecror, The apeniting sysrem
frrthe P2 vses enly 128 words persceror, sothal wlile menary 15 used rmene officisody, some disl space iz
wasted,

542 inderrupt
Thie KLK-A will inreorapn e processer if the nreemgw Eoable bil s sel and the controller iz done, I e ermor
ooours during an apecation Lie done sondicion is eot.

o3 Seek Operatine
PPl program does noc keepr teack of fle curen l]‘h"=1'l1'i"l1 ot he head fevlingder wod surfuee), wnd i i= desigd e
read or wrils Trom o pariieolar arcs feor the Jisk. o is mecozsay

¢ Tead Ileimler i ablwin the corrent position of the et
¢ Zaleulile the dillerensz GF anyd fiom e desieed po-ition
© o lssie & Seek wilh the proper ditfeience, diceclion und bead seleer infarmation.

S.dud dveriapped Seehs
Smee o Seck operatian does sol iovulve data iransteae, itis possible o luse vos drive socking whils anather is
Leansferrun dara. € 1Ak oine drive o Lioe can transter data bnd up o Geur diives cen be seeking simultancons] s

SodS Repowery ol Deeta with Bad Headers

Function 7, Fead Ll Wirhout Header Checl. allows cie reenvery of dary with useeadable headers. 1FHME o
HCRAC exrors ane repearcdly cneonniensd om s paraealsr soctar. and the data is ! eecoverthle b the stendard
resd e, procssd ae Godhmes, Bead suecessee Deaders ool the ceotr o aacding the Tid secwor s leund,
Uhen, withiv 300 puicrueeconds. dsaue 3 R zad T Wibhow! Keader Check. The data lw-m_m ul 1l el soctor
Al bz ead withont ither heuder compae o header CRC check. Date CRO armes will By jepocled.
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5 4.5 MNop-luterchanpoubility of Disk Carlridges

£ 4l RLOTKRIGZR — These o mypes o caslidees are physiclly inecre hemreable baor net funetisawlly
interchgeslie. W certridpe s installod oo O incorect tope ol ¥, na phy st dwaze will tabe place oo
ity will pit be destroved. Hovaover, te puil will raconecule iooa aanmal manoes. The sympremns eahubiis
dopaod ppod the promeaeo suening at che litne . IF the svstern s eaddbifmg, almerol clucesc facics the operatog
whould ensnre cach drive cenraing the commecl fype ot cartricdae

54452 RISARLIVREYIT — LI cantridgce ars 'mlemhaﬁgca:lﬂ weill cther R1STK cirleicge s as-
sunniog thae the BL&-A Des writen the soidens i m-bi uede, RIED2E corimdees are inerchengeable with
utlpsr R1AE curteicdee s mnder the sarme condizion.

.47 Use of Twe RUA-A Conlroflers

A PP ~weserns o e onofipursd with twn RES-A Controllers 0 mensuse the capacicy ol We zystem up to
wight drives. Tlwever, it hoth conlnellets are wying w periaem dac rafe ot the same L, b Threaazhpu
capaeiny of the Omnibus may be exoedad. Inis caze, conflicl (DLT sY will nocur,

5.5 BERROR RECO¥ERY

Ther zre several crars thae van be deetod and agged in v REOIREOZ subsystzw, Some of them ane
ecn gidorad revoveratl o Iothis o, i the operalion b5 ratrizd il s possiole hac the error weill v 722wy and e
At die subsvslem can conlinue, Same of the eorocs ane eonsideres Infal, hoaaver, becinse eetrics Ty Cilse
damage e e data, media, or sguipment, e euaes ane lisied with he recomnend peactinn i ' able 3-3.

Table 5-3 TaTors

Lontroller Exrors Eecommended Reaction

{31 Rery anmee practical nrmker ol Liroes,

DCRCYACRE Keoire, e sure e record the cusleots of the A sepisbes.

DLTHF Reww, 15 an NHF aray, perflunw 3 Resd Header aod vty cwlinder.
Dieive: Foor Peebomo o Get Staons und chech the hice lewd below,

idrive Evraors Ravommicided Reaction

(hhI N Betry unse befione notisyvng upecaor w venly TINET SRELRCT plug.
WL R

SFC Ralmy.

SKETO Ralry . Waik for 15 soa atter Boeel

CHRE Taulal, Tho ot TisLey .

WTER Tidal, Mo nnt sty

This rature of the s ezrars shoalid b consideed ®her detemmining how many tmes W ey the aperation. Por
bistanes, @ 1301 erpor oould b a hanbwass svstem faikune bu s could alsa be che resull of bos acrivity due Lo
arher MO devices sxoeeding the throachput capahilise, Inee Laller sist, s likely Lhiat L s ratirem el b
sileansst Lk oo the Cest redry. Vhe Tate of oocorig s 15 o gond i aior of rvoral ] sy stead pErinITAnCe aid w
cror hegring coutioe shold crunldes s ae which omors o, A g reral inerewse et ol U0V emors
corahl indivers That svalom ueape 1s appenaching e Gawughpnt eapacity in s pre s nr aonfyrralion.

Another exiupple of applyng practval seaction moen emo is e adling afen BN gz 1 should e sislriend
omge. I 0 menrs, then the nead may nan b sositioned evee the sorreer mack. 104 Read Header aperasion 14
perfusmed and che wddress o e moediz isexamined, Deonrrent oy inder i bead can he deecrrmmgd e eee i1
it Ls w wesitinr prablem. U oel, esa possibly thers s o bad spor on reariedin, 0 Uisee 15 0 Dad Fancor, Uzl seslo
aldpess shanld 20 ontersd Do the Bad Secwr Fils and the sertaars siould el nsieg the crigial ssoo?.
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Whene ver gz emmor ozcurs. the fragtan should Jog walnrg wiky e contznes of e episters, the st of the
it ane wlether no oy e was successlul The mass cusplele vhe amar Ing, the easioritis o gy the
cause ol e

=0 THFILREMNCE SUAMMARY (REU5 AND RLOELOZ)
This sesipon oy be hei il fo vsers whi have 0500 DIGET AL 5 REDS Sish curimes e sahavsron, Lopoants aur
Lac it e belwsor g I.I.IJJJ[L.I__ Lhe REALE =n? 1‘..-, sl snd progsam ||||_|-u e BIOTRIDZ 3\|_1:.,__-|.-\.|_r__-|-|-_

In genaral, the RIGD suasyst=m pivetide s wome herdweg e sappont el Tunctions while e WLOTRE D 12 sk sl
reguiras thar the suliware provide sowe of the tuncrienaliy. The mejar differsoces e ;:x]'-l;-;ln:r] b:*l«.l-.a.

S.0.1  Bpiral IL-,IJ Wroile or Mid- Pransir Secks

4 ppiral readfe i s o wansler of darz that centinwes past e engd of a wack . The REGS subsystem o il
and s LR ¥ s b ising the ardesice weode eec the end ef ek comdition . T Tz ware will i EL T
i neler sezk i thi: nesd track and then st Ui read! write P o ol S et e el e Mots Thig
thiz seik x sither a head sseitch Iron the npper suctacs o the lowar smface on ks sans cElimler wich ne 10 ad
Pasiticner wuvernant, or & swilel feorn lowar srface W upper surfaes will o sositoner evemest e the next
cxlinder, Toe KR anlevstemn hardware canne] basdle this, T 2 e ad s e NRETation Conliuues pas the
dih seerer, The sector courtar ia the T register adsances o S0 getal b whicl s Ulera!) end thengfuse sets the
CaFl errar ﬂﬁ LI s peeessany T ihe sollwars ta 1) peeveni Liis 1Toms acen: vig by caleulsting e jemining
e el verans the azzown s ob dats Teti slore e opersting or 29 Lo detest thar it i vevLed. I he: st wiares 11 1L
bl B e =ees [uncetien snd Lol o ComaTiane ot e tedteerite oo e, A el et Yoo e
gt b the bowesr s erlice withenT s posDioner eeemann s consilered o seek i e RLOE ]2 ETEAPTN
Adler o head swinche the posidonar w0l sesk the cones of Te e et

0.2 Implicit Seeks Versoy Eaplivit Moaicg
Ttlt‘ REAE: suhaysiem can performn eicher opdicit or aspslisit soeks, An expiicit sock iz o sl are dirbered seels
Up“rd-“m Ay "].'.'H.ll. b-l:'t'.!ﬁ. 1= a ol I|'I||__I.\,1|_|"IJ I‘_'\l'- Lhie har 1.,!.“7"'\. il ”1_\__ I-_,.‘__|_'|'||'|'|-|'||'|;| L] |'-|__~1|'| '.‘\-nl.l.' ] At ||_ |.|.|.E'
-:h:*.u;'l_ position is dit%eisn from the presens pusition. The BINLRLGE wabsyseem cannod g implicic seok,
o gullveare muat cnstig thal the pe-itianar is peer the decined e¥linder and thae tha dzsieed bead 1- soicer
orone slanting a resdfwrite eperadion

.63 Recalibrote

Phe RROS subeysnan has s relurn e aorn e ecalibrats iancrien which causes i posilioser o move m ey lincler
W Thees Je o sitntlar foneliso o the REDURLO? subsysrom, A Explacit seex e vylinder woro most ke
perinrmsd, I he cumrenr aylioder adaraas i5 net Suown anc the 4w is commmanced m seel Lesvond the aier
guard handd, i gl band will e dewersd and (be head will rereeal w Crlinor e,

8,64 Fard Seclor Fise
Thinsie o bed secter [l Ceans oo sl RS LR 2 dish curtricge. 125 mae & espiened in Parggapl L6, Lhess
L= o samdard Bl Secwr Fi'e nsed with che BRKOS.

f0.5  Peformattng
e BEDS cartridge can e relumnamed in the feld while the B0 T2 LY carteid] e vannet, The imbedled
s2Vn bloralim ann Had Secwor Fio featges ATCarty rednse e need W retnoooal i e Vicid.

Toielt Beck Laderoapt

Phe REDS will provids boen intgrepae o the stanlt of aosesh operanien. The Lost it CITALNT O S s R081T2 J5 TG

wimtieller s coueed the drive e starl i s o, ].II.'\-\.|||.|:I|.'|'|'_- that e contneller iv free to aoncle anorse

Cenecion. The s mecr A weurs when the dvives oishor the seekinoverzen, The KLIESRLOZE supewstor

qluc-.x net feavide Lo secomd infereppi, Vhue, cre safreere et parfnnm Tre proper rmonitering ol e dova oo
slerzine winen e ssek bas boco conplebed.



APPENDLE A
ELIL CONFICURATION ANT INSTALLATIOMN CONSIDERATIONS

Ad ADC CONSIDERATIONS

The BLLL s Smrall Teriphesst Contnaller 5P B Jons eacumoumldrnal by it inbe any B alnn Larly ST
s ol wars ouad 2eisht mediles or comhinations of smaliersels o Aualr modulss et involved oniy Tuw
corees, Thus, the sandand pinassizumes ers apnaed goly roroes O, 1 Tand Foma e w-lie gl Packplane . 3Ly
[ W -,,I|‘:r.ll".‘-r|'-i. socliosthe KLY, are I '|'|;':'|?_|'||; mindules ard thoerelugs L'u;'l_'._l_lir..""T|1.-JL'.'l.!-'.*-".‘: Aoared B s viacanl sioe
i S stols ae oS Aoarnd I8 Tor Tonioae culbles o [o0CT CUnugciers. Some bes heizhe opdone e
smandard Lnitue pinningg on rowes Aoand B arl s ogaite Moditied Linibus Device UL paireg. Inthe
cse of the BLL L the anly connectinns sed oneees & and 3 ae e 13 ad geoued. Thias. these suws 2an ez
cither swrndend Ttk or MUTY pinniag.

Ihe early S0CS dul nob elilize MHrecl ey Acecs: (DB A Aot traneless roffrom tosmwory 37138 therelone
those ~ipwals were now pazl of e erginal S50 ain assmene ks Srpne ol Lhe e roptions, suctas the KLTT.
don ol i 1358 runsiers. Trere 15 o mev sinassmezel < alled 3P0 PRIME s e leades e 2iomels. 10 e
L1 i he weed toan alder imen S PRIBE ) sZol e 67 is necsssarcy bsensvne thil Ui o e ing =icoal s i
wired an ke ek,

Fin 124 “Pilo
(ST B = LT
TinFii - %P4

[ 0% 1 = AdD LAt
T L = + 15y

oW oa oW

it 1ot s S PEIMF sinning ceemwoother prasac o nnesr e e, MIMG cnncizuiy ts anaintained aomess
ar epty SO PRLAE shet b o backpline Jaiper v pin CAT o pin CHLL ThE urnpay st be remved
i NEEET a LDALA Ly npbnem e st sl wx an BT, and e jusper must s e it the mowlulz s
e, s sonsiderutian is i A3 e ibe weemal Bus Cra Conrimu sand asd in s Dolall gty
5P slots.

A CONFIGURATION CONSIDEHRATIONS

W ron coulgoring & Lnibus sestemn o the besl onricy s s ors, 200 cliarule st ol L preripis il o i
L 2 Lk e irn coneideri o, Thess are e peats saard e (e vaoe and the T1 dme (01 Lioe 150 fanation ol
Lo peatb Danster rawe and e 8T sizey Tl RE LT s o ool et rale ol 256K HE (30 mscrasecond 3eamd
sl T tirne ol B2, s asermads. Ulis dietates e postlios inthe arorily sebeere Vhe seooune snd s Ly
wolizme 3 lisloe helew:,
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Duler penerol conliceralion Toley arc:

9 Alna POP-1T Unilaos, a comlnation Gl teoodizk subacslems and o tape nr Happy disk sumsysmm is
annzidered makimoges,

A PO L0 s esten, ene Unibus disk subsysiem is consided maxinwg i tere e Massbus,
clisky.

* A dizk subsystome shonld ol be jastidlsd beyond a bus exounder.
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