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CHAPTER 1
INTRODUCTION

.1 GEMERAL

Tovis memomaal daseriles the Device Comibeol Liggic (DCLY insoarparntal 3o che BP0 Uisk Diree, The 30D b5 civided
driies Lyt trejor Camscinng! perts [ 3puee 141y

1. Thz DCL wivel hanses the oecssszee Lo cirecs @ nccipest and oaglemezat all eommands sxecurakle
Ty the BPOd and alloaes For aesess by ban difTerenl coniraliars.

L The TIEC 733 Tiisk Sl ge Irive werich Limses e circe s Tor: ol The visk pack posilionine The

readdwrite Daads ol cheidelressed celinder tmack gl sector; and '.\.'rft:_'ng;']'n:u Jimyr bits o the ddisk pock
LR

1.1.1 Syslem Lompatibilidy
The DA copuble of hond e <hicn rarglers inoefthier 10 o 18-bit format makine the FPO4 compatinle with the

POD-11, P13 and DFCsysiern- 20, Cugh systern bus ios own specialized contocllor chat otordzces the BPMY with
i celaded prosesa.

DRIVE ARSEMRBLY

: ¥
DEVICE . -

CONTRDL

i e
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[.2 PAYSICAL DESCRIFTION

T DCL it is a D-inel wide by 324 deep by 334neh bophounil i anaches o the 2T0af the Deive assambly
wher the BRI Je viewe:d from ks frgat £ Uigere 111, The DT seeemnbly T s achcd 1o nhe drive asscmizie Ty foas
2<neh leng 104 % 30 oo The DL ssssmnbly gean Fas it o cstens far sy eedlaway when decsoneeted G
the Dirive asseoobly . Lewe ers are abtacken] oo aroeide giabiliy swhea e T s gormaneny installcd.

Physade. the DCL ie comprised of throe mzin schisemiblies. The Cind Nal and Ca¥'c Assembly, the Powsy
Suprdy . urnl e Poeer Momdiom Figures 122 anal 1237,

121 Cnrd Doz and Cabic Amembly

Tz card rest ard ceble ggsemidy I5 acosssible thooueh the reqx of the ondl by Bhang L 2osins cea cavae pancl and
cratain o fror of the ascmbly. This cxpases the tan Jasteress thad are veed bl The wand wel and calile
gzl (Rigdse -2 o an apnzhi posinion, Thap soecss 7o the priated caxcuds cands is suined by

l. Pawmseoring e Lwa fasteuc soesas and caefelly swinge the asssmbly ootboerd ooedl i ocests oa

P vl paosit i,

Lexwiemnine the pacs s oeneer swereves (Divare 135 o0 e air Mo woewen ond ewinging the cova o the
wurticed posdvinn, L gs #xnagey the bax gl juletlire Tl T ad sy Ifi"[_'l!:'s_l.

[ ¥ ]

Adl corvool [owds cioouds ure aosed onche es PUEs That extend e Tld Jemsion o e caesd mege il |::|I.~Iu':|s<t.|nhl_'.-'.
The FCBa thae inteddnce with the drive asembly ool che twe conteollers are the snales B35 siosated Lo [he eoof
Ibe gsembly woer viewed 1zom s op. PEue L4 shows the Juveut of the PCBe wizldn the vanl sese el o ble
sy

12101 Hex Princed Cicwiz Boaeds — There are tove acxe PUB:s, Desimnatons bor chese cuzds are based oo the
prinzigal soabal ceewls Linsed vaoa panlicalar POR. Fin cotaccple, the Ercor Coresetion (BC) POB & au Cesirmiatesd
Feaase ez ave neene 105w S thes Twastier, Dhean o any allize conlos] functuern on this paccizaias Roard, This
Eoes ponorzaen, ceseever, Tl crbie= T0s o this sime POH =2 oo asad Toe coniesd funet oos complzezly worclated 1o
arcr o o UleddesSemlicne s weel are <imply a soeeeenciss | veooon Ebeiiag uod identPemz the ez BOB Thc
w1025 e cmokwnn i gs Dodlowag:

HAM -;Rm_r,'sfeﬂ:sl PCLR: ihie biwrd comtaing mes? o the registers s 1 e e Lee DML owiitl Lz st ler .

DE A Dual Fore o Dozl Cootrelless PCE: This card concoins Iesic ussd to implamens D01 assessing by silhes
ol teen coprosliers. : .

85 {Seek amd Sesrcal” POB: This booys D-.Eiﬁti‘.- rchucles she centeod Doaedc 1o execore 1 mse ezl
T s, L o

S Cechmes T lerr PO Muagh o e i an thiv boerd fmpezmznce spochrmos dala Lo
hcteeen wrebiellze aad disk pacl. ’

EC (Evrar Concooion} POE: Approximarcly 2E of the lagic on the BPCE mmplzaenes the s sonrection
praacees. T cameidng [ogwe = used fov error sopstore ans timing.

1.21.2 MASSEUS ond ML Inferbace POEs — 00 cay eiphit incepiacr PUBRS. sl g wsed oo corsey sivin b between
Lra DL Gl BASEDS ABMASSELS B, Lach ol s sx PCLG hes ven sable commectors (11, JZ21 el ijrecly
i the caml g geommenlaty the appoopcnte MASSEAUS onbles, Fisupe L4 shoow (e BWASSIHEE SCD s tione el
esigrinns,

Lhe vas jareslucy cards clegest to the hex POBz houae tae ftuasaeves crouits for gonvey oy, gignals beoeeen (ke B
N

233 e o 2he DL Thcse PO PRs sis celled the MOLL piestacs conds {1 ouee 14,
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122 Power Scpoiy

The Trcann of e Q0T Aegenzhly howsas 2he B el suppey hal devslops apeszone voirazes for the card nost and sabile
asxoileyr, This waii is aczessille Font e Joonl ol s DT gmenblir ahen i Tioat penet is remaoved {F ques 15).
Azvess Ly oine vohage aijusl polenlicmeiess v Lz matl Dale plogs, The proeer supijly componeats can be
re il by resvevee g the Donr Fron pane] seoews [ldeome 1430,

Th= oot spply wtogckes it is bags tooa rrounding brasket eated dnthe senter o the DCL psssbly, The kop
adtaches to g brackes wlitectly aboee the Iroaf zanel.

1.2.3 Fower Monitor

Ihe povesr mundior s stuated beoeath the powser sopply ildcar: 130 ad providlss a constant cacck of the power
suprly aufput el sookliciooe, When anes valtesz Jine o Jooouspard steavs Feeo che requicesd tolezoacs fac low oz
A Toewh, Lads ungy cociiee cie gratean., Tha poser marcitor alse provides the “poerer OR sizoal vaed o2 indtializy che
P dellovwing, poewer o, The pogeer meadsor aftaches o2 21 base of the DL azaermbly witl Cour mounting sorews.

Lo 0L FUNCTHRAL DESCEIFTION

LA Traal Lot eller Chperelpem

The THT. inler Fove fogde i designed o peroed! aceess byt 8 Ieeenn controlers oLy, provided that Qe dual acces
oprio is insizliedn Fle selling ol e AT ROLLER S1ULITCT gwicek on e coctmd pooe] deveriniace whcther =
sinzle or hoth conceolles oe siloored o acoze e MT04. When = Lo the 400 pesivon, 3o Lar puiesaing by
dither conteoller o a MHise-come, fiatssdie® loeevs, Ooee o sondroller bas sainal aocess imovee deal pogsss mode_ it
sraing conecal votil ot hes completed it specstinn. Moreally, o coni-eller relesses (he 1301 by eseciting 3 celense
st to placs “he BP0 back in o device avasitable sSias Rowever, 40 e aceessine gorroller Tl o sxeciers
stch 2o jostruccion within a oasszoaad L span (e, Tolliaadng, bz sl operation |, o G mgtion pooduacss
the ganw reanlt.

1.3 Eead!Welic Daia Transfes

Wriring d=ia wocds o the TN disk ek o ecling daip worls Fom the Jisle pack are werme? 2vochoooos daia
trangfors sz vazl Lansfoe are elTecied oser (he secboomons Jao bus poctiae of the MASSEUS iaseddoc:. Four
veadywnle comemnais are g enendai by the DL Jogic, Lewever, tha write hesder and data command covar Gcst
o el s Do sl et Selivive the disk suctacs inoe addoseszils aretors] ze 8 procsquisoe Lo sxecubnz the
Ol PSR sy . '

1.3.20 sk Paek Pormatting — Loed cow disk ack mmst ke Soronacked ropoovids eser sesior edtbza iden i
inzicent ur kel that defines avctor corchar, track aurtie, and cxlicder runtee. This Lebeling infomresiion i
inerled jnto what = ocaled the heades arca ol a seclor, which can also cooiin gdiciorsl aennileng, mlor-ngon
(e Jiedd Jacal crder progran coocrol, Boooeee the haniee ares i pogicinmmed Belurs ke dyry Gsle ol g gector, e
Il apes jofarrstion can e 1sed Lo scomalal acdress, spacilic divk pack sectors Tor cendfvrits opeoation.

Toorormat o Lo sk pack, vee Cezownite heades and dala corerime! Foior ta exesusine duds command, the reotral
pricesor writes the motisl cvliode, ek, =od secins address indurerainn dndo the sppropeizoe DCL replctars. The
ceninl, processer ass the beador intocmatca fowtiads, bk, sooor, ol ey Hehl worila) ready on the syochroncs
data Hres woochar wien a2 corlnand s execuicd and e addressed secior is Foorl, e beacec iairmation is
[asre, o weiline sk e dsl, T heador inZs ation is sopeeied L The RT3 by jhe vpeesmg sester,

Bxcouting the weite Feader ot alaty commine causs the DCL to mitiaie the moess o Pedag e addicsaed
celirder, track. ard sseon. When all gre G s ICL jptenms the cootrolles to 2ead the header infarmation. Al
s iz, the DT, a%a it the segeenwce “oe gedally woicioy zack lwadsr word owto the disk susfazz. Tn thiz
wi oy hemder information wintrodacsd cene o aldresed wnoor

Chie weirte cemiler agd data comaatd alsa clows Dot <L words begdnedogs a7 o Jixed time Fallewion the
Leader, Ihearea whaore data woosds acs weitleq is callen he dale Feld,

4



HTE4 PORE R SLIPPLY

ouTPUT
VOLTAGE

FTER
MONETOR

Figure 1253 M. Assernbly Front Visw, Fronl Tanel Hernoved



AR |

Ligase 14 DCL Agsemialy Powsr Supply, Urone Pans] Remmivee

-4
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Iezizter roanita u the DCTavd Thise axecnding g nzw seek, Umbiidog the suntzors ol dezized velindsr adioess pegiaer
can o s on e Gillioesine w e

B e comddredler sweules o 2ok commiand. 1o s caze. the Soswcd cylinds addizss s loadsd wich the
e e esived vylingder adidrves beiore the seck command code is Toadod ia0o the conical (gzizug.
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uegire:d v bzl e e Tﬂf;ifl-e'!', Fhi L ul weels i e Hed g "f‘:uplied =Hﬂk“| becge & se2 e currmineg
iz nin’ beir P ENeULIE ., et o oseek |13|ﬂ'u1'j||1| naesl Lk plase beiors e iy Lriser i < Larl.

] e gesiver celincies adedress is iocremental r:_'||J|:'.=."_1|;: Ike st trask ol g wrlinneder vl che [H'LL 3%
exzowting an sxtended read o operation. This je valles @ “miv-tramslec’ zeel,

L A ek commznd i3 cxecwred and the previouwslr Toeded desived cvlinder address distess ftem the
cwrienl eylindc add-c:s.

The DCL olisk acvressing sirendis evighoe aablmcion ogie wing e cosputs of hoth the dzured evlindcor addoess
(U285 mesigtes aned curend avdndar cldeess [OOAY eeisla o develnp differenes toc the Drive. The ovlioder
30 mremice fargmiiw b or seek S ogemmined by schbacting 1z conteng of Jhe OCA Jroos ths coorcoe of the 124
Phe eisk ahdressing oo aso sugplizs o ek doecizon sgaal o the Dove, idormice it o5 to woich war The
ez fwerile Dl vt e e Tos the e ylinder addiass,

Vrach b lressing, s oFenive v o Five il poctive af 2he des e d szetor track cddeosa rogistor anad seloses 1hy desizenl

el iwerile el o7 vz crive,

2133 Seclor Adilmesemp — Meay geimos wildressed uciompanying operatmy astem COILInUaeis doe imgeried i
Fee hil poridnn of the degcsd sectorirack sepiseer. This muy be dons sehen e operacing svalem sxecrley o ss5imch
i any Tea | wTile commeTad.

The VALF el st sector conne 5 o e gpochromees dacy sracisier coosrnl Soric) t madiron sencl rongetion
Beieszznn e THPL. weiior Hemine ool the jpene dJdizs meenlnizn S opebedon o the reiplyeemils beids, When the sesoor
ol esicl 2s v canlenis ool e Tive Bl sestor adidbress Goothe cesiral] seelordoie < tewisiery, e sectier ol
ki o

A cadiwing camrends Laws desiied sector srhdreise aopempanging them, When the saon Taosal gomdin
cascia, il rrGans et the arszboaaoogs Qi iansler gonred b s nilisee Jiz comines segeen e Do e sed ez
Lransic .

1"I|::||i1|_.g e sester conard=n vy e sl e oo s ssgerliom of s irclex sieriu] lrean the Jigye.
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the Lrrowe opc showmn on Biourz: 2-2) Thess aigrais z2od dheic ausposes aoe desenibed o subsequant paraprapls.
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L Avcen, e Jats oo the seachoenous $ata lnes dorey mrad operatoone . The comornller azoepts e
thali ovn the esiduag o e BYNC CLOCK sirual aod the DOL changes the data e e assection of
e KNG 00 QK sigeal,
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L Seod the WEITE CLOCK during meine apaaons, This nicrs Lhe BOT. L Lake G o v o
ike senchronouz dato s lines.

WEITE CLOCK — Tais sipaal is ccheod b Sie cnorcanller in icsponss o the 355000 LUK Judbne wifte
apazaiicns. 00 the asszroion of thz WRTTE CT.OCE e TCT peops e Cale wore . O the oegacion o
Huz algnal. the corcealize ehiznees U La oo e Gaa g Fues,

EUN LINE — Afize a dalz bansfer cinmwmm cag been aTiteen o e conerol cevisier of g OC L, the
DCL comnects to the svachroocws dala bes, The coréncler The csserts the 20N e to ipinte the
Canccion. Ar the ond of tach scoiar, oo Llie Ivndlisg, edge of She PIL (grd-nblock) pulse, B i
sumzled by the DCL. Tt de stitl asseoee d, vae fincidus cor timnges Sor the nexd seclorg i s sl e
ConLing js fermicated.

FMEEOE MK, (LELY - LICs sigpoul ix sgseroed By the DOL ar the ond of saca scema: (eftor e Tasi
v clock Jpocse i [Fe Pang DO wopd s, feor certado s ceadizions whcoe it s aecsszae v tormnats
cpeealoanes reninlety ) FEL s cere’ pricr to the cormal tipwe Zor the lasr SN0 CLOCE. The data
Biansien is lermdialzd proe Joo e e ol the ooy din s caar

FXCEFUMIN (0X0Y - This sienal is gaserted wehea aa ahacrmal ecndition ocomes .k the DO, The ROT.
iaer s s wmeal w0 dndicate soocroor during a dats transScr covwmand. EEXCEFTTON i asmesied al m
prinr lo asserion of LBL and & oegated at the cogaion of BEL.

COMTROL BUS — The pacalizl contpal amd slaboe pach comsists o s TR-L0 parele dlsr panll: i 2
agzociated panty Tal The conboadwod o lisws are Eilreciiom) gne employ ol parity

NRIVE SFLRCT These oo Fres frumsmit o 9-bt Zioasy cods frov: che controller o saloor a
paciivis L Umive. The DCL esponds ehei the funie selest camber o the TREL concapaads mihe
vriliamd- beel bivars ooy,

COLTROLLER-TO-DMRTYE -~ This signal is geverslen Sy the gomlmgller gl drelicates s dicecodon in
which contie] acd skigs iafooinalicn i o ke iteoslerre]  Dor g coocrollesto-Licive transter, thc
contellz asserrs Wis sigeal. For o Drive-loegneibmoder inpsfer, this <ooal is nezated by the contraller.

BEGISTEW SRLECT Fhags vy lines rezostut o 5-bic 2wy code toam the cantialle: Lo the TT. The
Py vode selecls one o e RO pesiseers,

TARAAND Lhis sl §s ceseried By e cormeoller oo indicane thet a barsfo is 2o waks plaze oo Le
conin ns Foe o soetrollero-DCL weroster. DEMARND iz asaccted by che eoarrslla when sainel e
darmalion s geonde Do sl gn the vontre] uas or o DCLpe-eontealior wenstor, DEMAND
assoited by the zoobidlar oooregue< lals cvab iy mesnend wheno the daio Eas 2een aorabsd oot the ecaioe]

.

TEANEFER — Thus aignal s assciocs o the T B0 rempomse Tn U ALY, Ler g eongrodlec-to-Dio L
traaatcr, TRANWSFER & asmeted awlon the dab: - sbieed ofl of the gomtre] linss ol i oesader whan
DEMAKD 7 azzatsd. Foroa DOT-Loconi ol & Deis er, ) HARSUER ioamerne] alier the dutsn iz asserted
on tha coutrod s and sesaned whon e aewlior T E5M SR B2 Teesival,

ATTENTEIN  Theis Do is swieorca we ol elehd DO ackacise to 5 coneoller: it may 2o gaseroed by any

DL ws g el el sosdowemns D omhiainn o shide: shooge o e DT, An ATA stotes bet o rack DL i
s W eneear L T ive is sserbing Lhe A1 Line,

2k



Flus mEeal may by assecled ot any of Tese repsers:

& Anerror, while e sorpmmaml s beingg exacaled (ugser e drnrnediael

& Ab ke surrplegion of o commuml i1 um eToor eucurresd duting sxecnlizn of the comprgmed.
L] Complktion of 3 non-datz transter commaood {sucit 33 SLARCITL

The ATTENTTON B e 2 THKL ey I cloacd by the fodlowng actione:

] Avsz=ting FSFTIALTEFE oo e Wimsbis (il ents alt 2ighs Thives].

] Writine a 1 into the Actension Summary cesister (in coe bil position corres poaaling Do e adadress
of #he azserting Oeive). This clears the ATTENTION bit; hoesswer, it deoss noet clest che preor

L] Wiang & vzhd coounand (ritl the OO bt 2240 mito the BEL Contro? registor eiwn o comoocaite
crin is prossl, Mob: thar 2learios the ATTEWNTION % of one THL docs nor alorayws csuss the
ATTE line Lo B2 negoed fiecaoss sther TR s maw alor Se ascrling iz dine.

FL. IMCTEAL AR T sdurnal s gsseriedd by the conrroalier oo perforre o <oz resel ol al TH . Wea o
DL Teeetives e ING L LALEAD s, it 'i'.rl1'||-|:'l_:|-,.¢'l_l'."|}' gty [le evecuigon ol A I el

15, Masy VAN, - When psserted, =bis siemal fmlizales that o power-oi goscilion s oeewnad o iz
pelraller,

2.2.2 hDLL{DRIVE) Lilerfioe Sigaks

Concrnl aad dala hoes used o baosa sipaal hetseeen 0 T aed Thivs wee also on Figene 3-20 These sooals as
cerenbed o the Kaadbook Ton the Doive. Some ot the o fundamenead sisrals are shoeea on Fiouss 290 and
Zegenbodoin 2he pasagsaphs covering this ihastranon.

X5 CORMAND REFERTOIRE

The sahaequent parspraahs desesibe the seasnon of the DCL o contral comniands, 25 el as the ange and 2y pe of
co:mrnands cxacutahle within The DCL itsslf.

230 Cnnbre! Comrmencis

Faatnliva al o goenee] eommeral by e conbeoller sinses tessTar o son Lot Seforstinn ovar The 17 ennlingl
bz Liney { Ulaupe 2.7,

Frvvutiog of o contee] command by the coatrollze aleras results in the ceadone o writing of 2 adéressed DCL
Tozzivecr. Cenzoquoncly, a exerer ackot code, auaphod cae e five egisten geiocl less, s abvaees e arssent @
the contealise excoatze a conwnand ende. Ferhe e THT. device codde s slin beosepeeize e Lee do v selec)
lraa, Wlhen the 142 A0S serecled s e contrnl reisLar sl ihe comireller wriles doeg iy —sej. ler I:':i..-e.: wil by Ll D
orde bty collad coe GET BIL, e, oo ol Vhe 17 cotmamwne s sxesucable oy che DOL G init el

L symeoacy ef the 36 ceplators thae can be awmpled aod writcen itz by e condralor i Listed as Faflows.
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2.5 Dooga Trandee Coaiciain

Why DL wxecote: the following daca traasber comman s whe s aslizd somearnd sz sowrn 2o inis e coning
mudstere

] Wrile hegder sond cots Lermantingd, 03,

a. Widie g, &7,
. M e gl il L 73,
L, e Lo, 7y

N Werite cisch bewsec ad dain, 52 The deeode of s cormand is ORed withothat of the ead heagor and
clata. Aaauch e OCL pacartes the same ool seon .



. Wrila check dals 274, The Cecode of s cwimamed 3 OBed et thz ol e read conpnmanc. Henes, e
TIOE crratsitas & ecad command.

1. Scareh. Tz search anowmand does ool aciizally =amsler e, Howaser, it does inderm (he congrodler gl
chw degiced asctor Ras becn fownd, aad eonasegaecily, the salvare can gn ghend amd dncinle o oalila
Lizikslan . I [l sy e in il e i liom s sz gl ]:-:_'.-;jlinrl wnsny,

A briet doscnptean of the activitios canmad s feoche THEL Gor 2inct of Uhase cormrmics is givein bel

v When farmpnting (w2 aenler ane o sormmgrd)e the DCL writes all Gelds of o sector dngloging
e ler Reld amed iy Gelly omg the it gl inzerss each iisi io it QLOPEC position with peapect of che
saclnr prige, Clbe secogr pulse cecines the stam ol o scor.)

[ Write: dats. This coaunard i used o woee he 250-od dala fizld of a e Toe DT makss oeope:
wdeatfieznon of the addissed ovlode Lack anl seelon L vamliog and carilag the heade hefins

adinling e wrile ope-zidn.

L degd eavsr uod Do, When exszceting this commmapd, botk the keader sod Sara ficldz of a seerer e
seon [0 the contecllze. Proper idearteation of the sceror ol s requiced bedoee o transien i ineests

w Fead Thaa. Tn tha case. che TACT. wards colr the o el of 0 sechor. Agein, propenr heazen

Wdentidice bt s ounle helimg leefunie 2 The lramsizr,

Crale wasfer corrmnnls vy dnchude pn fmplsd seek I che desired cvlinder addoess (scompanyine the

goonnard 1 oo won makeh the corrent celinder ailileeas, When ¢ece is o fitterencys besveesn the ceaioed

gitlinsiar suldzzu gl e corper gydnder wldress on exscution ol 2 date transfar commaod, the LWL
; : ' extainies i oseeh oo pogi Jus e lfzk ez liwTite keads i the oddzesaed cvlinder, The IUL then seczchss
E thi di-= I_':'-l: Lhe ailulrzuel 1= -.:| Fiar 1lis legice | seotor an:d wier Townd, infziates che data fraasier.

133 Eoosclieeping Loihrmancs
Tire aovsckeoping comiiands wscd har S THT andd e inslivice ] purposes are o Dollows.
1. BORCP, This eocmumard coes acthune and 5 oscd a2 filla eoawmand by e sof lesa s,
2. Ddw i CLEAR. The tollowiag semstad and eaaditions wahoin the TOT, e eleed by 21is conmaad.

L2 Sratus Reoater TATA =0d ERER statuag bics]

A ihiec B Regislass
L] Allentiin Sy Eeak er
L PO i gndl Peanearn Bogistese

a The: Drjmraogtic Bode Bit

I, TRITTALIZE ATOMWAT. Thiz WaASSEYY il bee S HE |:||=r|'-.:-TrF_:= e gsinne Dagtiong gn the LIV
CLEATL crovmiaind, el doeoml rzegadve il Lhe Dirive be regdy [Le i byoueses toe corrrol eeaisiac),
; Ao PACK ACKMOMWLERIMAL, Tids comenund sece fice volurae valid bic for the commandiog corteolle:. Thia

currnged eyl be pgsas blore s oduta tapsivr oz positiooiny commands cae be given iF e coeee has
wors ol “inet anz then oodice, L b8 primacdy ‘oicoded io avad anknown dizk pack chanacs.



a. RAATC FIESTE, This conmrimid geos o %8 (eadome wilid 1 bits eiears the desired seavostrack cddeses
raginler, clears e clearedd celivaler ailibvess register, cnd Seas e FMTL ICE snd ECT hits ia e arfzel
mapdstes, [ csed oo Bootsitap the device,

ol

BULUASLE, This command perborma a dxive clear funeticn and celoases He Doase Toouse o 1az ather
contradler.

234 Mechanieal Meaeinent Coneuuls

Allaf the el cosmm s regutne moeesnen bl the Ui tear erisc asads az part of their cxceuzion soquenee.

oo HERES iy vosemnzmal canz=s the Roods oo e messd cvae the dosiced eylinder. Cooc the hesds aic
posicinned, he cengrec culiodey addoeas Bocoaws o canenl avlosdo addizis smes iy o e e
FilrIE,

2 CheL 50T, This corewand @ cxecured a5 a Smices’ sees, 10 alies one ricdierd & beoads oo fe cnoses] e
the toac sentyr loe. Thiz eommand w wed as pat of e zenn vesiary process ool eguires 20 ms e
e bouTy, reandlzas of the oftsr valas,

A PR PO CEMTEE LI, Ths commatd £ wiced oo ot e veddwrnits Dol oot e Smnck ceniwr
iz alien oo Tsel opearion,

RECATARRA I L iz gomoreaond pogizions the readiweite ceds ovae 2vinder zany, and cessts e oaien
cxlinds- adiies, regision lo cern This comomand takes o masinnin of 5399 M toocamiplole.

300 TINLOATE Thiv womreasnl dy sead oo plave s deive o the ETANDEY arate. The hoids we e Laeicd, the
apinellz prewerer doees, sl e STANDEY Hehin Lic, Tais comanand ecezleles whea 5@ T o birsacz®l
Pk codine (up o smeend amd Lea:ds loatzds,

24 METALRDBELR0A DLIAGRAR DISCUSSION

2401 Mnssbir Towiro] Shonal Kootiog and LT hoberface Kegisiens

A oo dazram sheerice the civecils ceea B rale congrnl line Juts Ionyto rae cancoller and €11 oterzes coneal
regigeers wislin Ut TaCTL i ilhe Locen b in Pignre 2.3, 'The comroaad decading lagic uzzd to interpret the sacals of
tlue o] vegisier ioalan v o s SEpetstion

Since the T wev be cccessad by ocher of twe contralcs, cialving siemals el pemedl Inmseer oTomL one
fran bl gorarnbley ot any given tioe musc be zeocrated. & conialles gains acees o the DUL when i ssierts its
T ah D lne ot i toe when the DOL - froz {oeg aba Linee wlen e alles conimoleg oo Toc pre-empzed the DL
Il rengh on eazlioe nocrsa).

<404 Lontmel Lioe Ensbling Slgoals - Tle ocoaloing <fermly Gillowiogg cranslies ovar e contes] Inssi goneranad
ol areess by o centiodsr aoe dafired he e

1. Ceonfroller A has deccssand 5w g a TH e er. emd PR3 BCC CORT I & L erables thes relaned
regeterrs 1o 2pply s [ contm’ Tne inGanelice o the conies] bus fper mralipleaes, Ol e

reieivers gre enghlad gines the Contro’-to-Tuss (OTU sigaal s aseer eil wehen g slem—ioe o 1he 0L
EN

| Figars 2.
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4, Corfroller B hay access aod iz anmopiing the contzots of the DUL repister. In iy case, sigmal DFFZ TRAS B
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OCT reparcez. The cransfer path in e sicgareon jvvalvce the receiverz. contrcl bus inpur moltiplexer, sod the
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SEEVICE INFORMATION
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A 1.2 Tmpled Selk (Flgne 3-21 — The seek flow (BRRRDE) can e eatessd toom a svctor scorch Soow, Whear o
seaned ararch segoncs (or read wing oprraton searencsl s orbared and DCA = OCA . the sequencee iz held op vnid
an implicd seck i potormcd acd DOA = CCA. Aafter S50 C0A OLK sty DA = CLA, the implicd segk prooves is
compone. Dommand teominabern (sechiaz atteabicrn bit aad reserting the G0 FF) dovs nos oqour berauaz o
Poaificniog cormand decs no cxict.

3413 biid-Tramsker Seak — Lurice oo spiral read oF writs opeoacon, wher the luss sezoor of e el Inck ol given
CrAnteer hus pesn tead Cor writsen), s ek be needsd oo meee e cweslg o ke res eylider, 584 TRACK 15 HOLD,
A7 EBL, anel D00 LAST SUCTNM assect SH0IH0A CLE foneremen; he sesieed svlinds address g seer casiaga
ilferenee of [ between U4 ard £3078, T wee] el (or wriled sequens szl 580 SEEK O (wia 2 stctor acarch
weuence} o igine gn implisd sk segquence, Alter the bl beve moved oo b neslevheder, DOA 2oaio squals
U0 cral The resil Jor wroe b AN MR LT R

b2 et

The oliaet sequence displuces e beads slichely oll of mack cenzerline by o specilied anounl ard inoa speclficd

divzeting by he dara contsined i s offer cegiarer. Toe aesilz memain olTsee urd o reocen i cenledling commeid
[ezied duectly or implied) is wazd.
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3420 AWikel Flew tdriwing swnbier BN, 137 The G0 FF s s, asecing O3 G0 and startinp the ol
arnrmd sequznee, B9 THERSET CORY G deandes Toon e Tunclice codiz in the wenboed icpisle:, BGY QFFLET
FICITAE sl BOed S0t MR sert ol reein sese-led Cor as lome s the bl ez incam ol el e L,

Wy WU O S e tel b ROE G D5SVL KT grel @rizies (he srndgron e Suundsr Fhe i i vlocked ir
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1l e 3Irive bay coraetal the o 58t s nind the hesiis aoe of Feet foom aseoieciing by thes dasirer s FHIO
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The szquenes shewn i deswing, mweber HING0L o0 s (e hooda by Gar ancoonn speesfed in 2 ofmen egisten 17
ke heods are oo be SFscla J-Feent cmmoum, or ke acher Sizscticn. the noer OFFSET valuc is placed ivin iz
alleer registe: (g Raadshaks ozealion). Then the OUISET command iz izsved end the sequense of deswing
wamiger BP040-2 iz repeenss . The seouenes i ponpeien] wien the heads gpe cver the pee ofias; Sosition,

Whi.e moving the kruds to the cew offse? position, e ol iede TF remadng et e RGS OFFSET MODE and
Wes QPTSIT MD mumsin ssserecd, They e vegaled only swhen anoof ge: reget 2alse is assersed aad the Droe
execuies o return oo conarline ssquonze.

Y43 Frorgro-Contorline

Ligecutior of a rctam o zenla lins segquenee retores che Dzive Deads 3rom an o6 fart o -.1: “ta tiask esnlelioe, Tl
QU canl T2 inil =il by o et wineboegen eplins commoodin che contial cxsln fan - 1 |'~r] el e ie line
dzneed Towes szek cornngned o7 ejcee of TRz avochioasts wnte cammands.

4401 deten fg Coatoddine Flow (deawiog dwaber KPS, 147 - Lhe G LY g5 01, amecting RO GO and
stirrviy, the retuzp-to-zenteslns somemacdl segnenne. RCL RCE L0 CL COM iz decoded croo the tonceon sode o
e ool regriger.

Fetis MR COM iz gzsereed 3 RGS RET 09 09 COM gmed enzbles an sol-arosne countzs, The cotntz e seked
B ¥ ULNG SEOT CLE and devclips vnves irnisng sipnals 1005 MOY TIM 1. RGS MOV FIM 2 aid RO WOV
TIM 5. ARz the theed tidun signals fcve Geen developed, the couoter veacts ooz won iz slacs wil st her (2455
M COM s gausd

During, Wi MO 11 ], BGE QFFEET RES PULSE is wasoried aonl iniinles - he retwrn 1o gemssrline aperntion
willdin v Tive. When the Liive Jz3 cooeplorzd the RETURN. DOG 0T URLINEG speztion 2rd the heads are
agiciee! owys the track coodsoiss, e MBD OFFSEL READY simal i osaected by the Dvive, MED OFFSET
RRADY cormnarcs the sequence by wesenting 1he GLLEE 2o zetoing chs atterr.on bit.

3432 leeplied Relum o Uerderbine (Fjmire 3-3) — The retaes 2o conralne T procesy can e oencemed G g
seck e ea Tonne either o the wriee Bows, The respective TMow witl iemet W1 RIC grid ¢ retume o sentecline
snglanes will e carried no, Waen the secoznce s oaoonpbznsl, WOE S10LE9F MID 55 nepaied anid o cetaon is madz to
the SEREK s thie WEITL [lons,

Mure tha de e 23, zignal BRGS OFFSET 0000 % vt gt MOV TIM 3 while RGS OFFSET MT1 s held oo
nlil MDY OFFEET BEEADY is asmected. The vewation of WGS DUFSET MODE 20 MOW T 3 caoses Lhe aegation
al WS MOY CO8 zacly it ~U..|.-.-I|.-. IMile impied KETURDN T CENTERLINE oo Zinsicd finna SERE Mo,
e Sleleds cormmand ds wat ag Enohe negareon ol RCGS OUFEET MO to assert RGS MOW OO fro ihe SFRE
soyuence 10age, The carty negabicn of RO A0V COM cnsures char it wl have aotced o rhe aezaed state wher
the SEFE wormmimd ageerss i1 20 the SEEE © ming.

Y44 Reculihiefs

TR recalibeae comeme: waiper e iy inendsd to posarion L Thowe Dicads e cplinder 000 whils gl rinz vurzaod
srlindar addrassy regisier,

3441 Pecalllrate Flow {ilcawing nomber BP040-8, 157~ The GO FTF s sl ageer i KOG GO ond shartine the
reca bz cormman vapaer e HES MU L COM asssis B s fune b vone in sla gnreveg] ruedefar

BLE MO O i iertes e BGE BUCAL OO0 ard crah &s a0 eme amsored souneer The zountar iz slocosd T
D!"ﬁ FURE SRCT CE e adesrfonps wo cammg sondls TCed MOV TIM 1] RO5 MOY TIM 2, a1d B35 MOV T

30ATer Ue thimee fmdry slenals hawe Booa dr-t*l-.*p*d the crancer rese s Lo jts iziod stane ot acocer ROGS MO
'“l._f'l'l-f it g,
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Figmie 33 Tmplad Boruzo to Crogetline T ing Diageaot

MRS IO ik 1 oamece s BG5S RLCAL PULSL which slass 2k REBCALIBEATLON nperalion, within the Lirve i
The atlen signal s sz T Grienr viinler address regisien §U0A) When the Urive bow compeiod the cavplibrale
gramirtium wmd the needs e centzoed oven ovlindzo Q00 (he 8 FTTE READY iz aster s ey Uz Thows, HEBQ 1L
BLADY toomineies s conenined sequeass by cessoting the G0 Bl setimg the ertsocion bil.

345 Unload
An nolpad comonand suusss car Dries wodt oorebiact the beads and the grimdle e evele doem, When (e STADREY

trrton s presaad the spoud e wdl oy ele ap Lo specd and the Teads will Lol somoplstn g i anioad SEURIE,

3455 Unload Flow fdrowing pomber (800 87, 167 - The GO LU ds s, meeing RO G0 umd - oling 1he
nnlead socnmend seooeacs, BGE L 20AD €0 s decoded from the Canctinn code o the eootoos reedsler.

ELT UNLOAD COB gesers 1002 130y 1 STREY, which initiates the Deive onon cvcle deoen aroees, Crabing deten
the Lirivr uril censes bhe sends oo oebiacr aod the STARDUY kehl e Chuminatz, MEL O LIME 0@ aczatss
i zrirg han eziGk ek s wavadabiz,



Qpesaros wEteivornan « requicd W finsh ihe comemprd seequence, Pushing the STAMDEY button indsiates che
eyclodnp process. ATLar (e hedy ara gele g the sudnlie fis come up to spesd, aignals MEBL ON LIKLE and MEBO
FILE RAATH are cogerted, MR0 BLLE READY terminates the aequunce by reseiting the GO FF znd sctiing che
acleztlivay L.

35 LBROUTIHE SEARCIL

The secur seicch ssipasnee Tuoctions o iocate the desioed scoror Joaded were che deairad sectoczrack acdicss
regisler, A sglur liming cicoudt pooduses & covar of the secrors 28 the disky rotsczs, The coenc s compased to the
cesivesl gugbim, 2l 47 chew macch. o sectos fouod sivsal iz assertad.

357 Seclor Timieg dereing number RPGE-0-11.17)

A mulnpicre: sekzels e indzx pulse amel sevoor glogl efthes Trom che Dggve andt o1 froem the dingeostic dreioe. 41
tar braownng of o disk caeoladnn, TR BRI DRY PLE ST will e che gsior mulse UL amd peset the secvor slock
counees and the sceton puse coaiie:.

The sector clock awdeles <lerls a4 ol of secio= clock: gl oz tae connt b oche ssecor glock decoader, The
decader lanks Do o |:~'i.'|:|r}' snanl ol BIEF pr 671 E |:':|:1[|:~1||,'j_'|3_:: o the t'u;l:m'[:l gj_|_l;|1_i;|'1_-j_'|13 thot the seoor o mp]l_-f_:-;],
Whzn this vcewns Lhe clock cuumler i eeet anid o gsctor pulse s oeascated oo stact the ookt secter.

Fhe sector pultes amc connred and deeodoed for a scoton pulse cowet o0 19 o0 21 {depending on tha Faemal) as e lisl
arctor sienidvine that the disk Das compleizd e revalalion,

Thuriag L2 last secton, the geor pulse FL S dnndbited fTom secting choousk narma! deckine. Go oecurrenes of the
index pzlg, e seclor counter 3s cearssd ansd she sectar pelse fEp-flap iz s 1o assers scoror pulae o, 0.

352 Secter Svarch [lew {dawiog oownlor BP0+ wid Fiouee 3-4%

The GO FF s sct, asaocting BGE GO 2nd aioling e SEARCH coooceal segaeenes, @833 SRARKCH CTH awerly
trom he faoction eods o the ool VERISLE . IT o 'i||-="u_:|| aceregs s cdesiled v sjuhar che 104 Temsler or |he
searcrtrack register, Lz .1i.:g_:|| aclele 25 Srer fl."l.'!'-"_‘: B9 s sel ol e commimel s oheoreid | L5 HRe aelrssses e I_:trl.aj_
bt DICA -~ i."f!:.-"-, a7 inp jad wzen 3% mxacilel, Phe implinl se=k IO i3 =omered v ns.al_-:'t'm; g20 SklE OF bot
docs Rol peegress cny Darther wcless D04 750008 When the imolies 2urx baz 2esno cxecvted and DA - CCA, the
thome atils binzk Lo thie e bow sezme e Sy,

At the leading edge of wun seclar sabe, the secior covnter it incremented. I the outpur of ths sector cornter
mateazs the desiied weeton malresy, sienp] B85 BLCTOHL COME I s azserned, At the radiog cdze of tae same seomoo
puilaz, the S50 SFESTOT FOTTND Mip-op by s, Sigral 350 S0ARCL COMP iz the asterted arquence by resetzing the
Gl Llip-flep and assaits the anear o Lil.

333 lmplicd Seacly

il wny ol the Four svochrooous dats transtor ecmmands are ontiated, o imiphad scareh & execied, BiG3 READ
UM, WGE BEALY I VT COBM. or BC3 WRITE 000 zssorts 591 HEADER FNARLE wlil REGATRET HO AT
COM sgerls SHG SLCTOR SEARCL Both Leador cnsbla acd sectar seach initials s seoveh segoence. Fuil fir hoth
vi Lhe imimlis? seazeh Jowe i3 S50 SECTOR BOUND.

A6 WHITE IICADER AMD DATA FLOYW DIAGR AR DIBRCLUEII0N

Poowing BPC4H0-20 shooes che flow scquenes 7o the werglesdessm b opmralion: §oses o fomrngt the disk} Meen
che Hme command ssrup ccend wntd i dssecd i ben of sectors bave been Tomoeinhied. & fimine viagranm, showdng
principal sontre] alaes ceausnng witltin a s, 5 oalan providen ] o O wdng RS 0-24,

“Hlare g st of g0 b <ioca sl Jbe weoed caond s one meater tazn thzt decnded ; i, mar M2
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341 Commnpd Setip

The write bearar ol cita comamanad s ilined when e corirel egider < Soadsd ot a Funmion modes a3,
This sete the JOF 0T allowing e Tueee o el weceds o meen BG3 WRT AT & BAT. The setciogr (e Gl
FY slen aszarts BO032 G090 which 3 sent over o che dries oo BMCHHITE SETRCT Ly ndreats chat this pactooular Licve
haz zeen sriectzd by the contmalier, The WG COM ERA 117 §0 el swhen e ooelealie s dae BB Jins (10
FUIM). Thie causes asecrcion of RO WET LD DAT COM whick in fees, proleses 2oz folloaerg:

Assals < anal SN WRTTE COM OF 11 This is ased Iater dorinz the seenor heads gasy to st the wite
wrkoan Bl

2, Cenerules shrgn 50 OWET HIF B Loosen the 30 SRCTOR SEABRCLE LU Wik e seclin scaci
dip-lep ees, the prosess of daestne  be aldresset seelin begins aow,

-

3o % boetor ScarehySeetor Foned

Tt at this tune, the cortcnts of DA ar ko mquel to ©7 &, o imolisd seek operalicn ~ eseanied botoss retuzrning o
i flow poscess shawes on REMED-20 T signal §30 0C 4 = CC& e arealy issecled Dwoics ooz whon the mplisd
seck is connpleladd, docelion of e desred secrer s pindeed. Sigral 350 SCCTOR COPEF asse s al Lhe zading edzs
uf e seikon pulse 30 e s e nadc s the desied scerac addrezs, An i tmudling mdge of Hhe wame ssaio
ol e srclos Sawed Tipeflos s st

A0 PrecHencer Fiaigd
Sling i sechor cournd Mgy initiales prediceder figld 2oeess e oas folloas;
. T seewn search flpAlep s dleatcd trigeering £ ons ghot to zeneriie sig ol 40 GT TD BYRC Sk

Thic sional forees che dicer ECO BUS 2000 CLE waicn (Tolhewdie receipl ol e wabe sizelo) reseltsz in
loadiog 7 first hender wrocd o the 7 ods buifer redisier

2. Tas SN0 FOBRRAT COM DU de wer, saverling signal SN0 TE O This enables the wevioe sadng, kol
ardd glen asserts signol MAD WRLTE (TG ARD CEVED t sl the Thee Thar & weae olemulion iy b
b,

=d

A2 pesilt of the seoror palse, Jhe beie comner ioregel oz conmbaf 220, whilz the dats =l megister
i oleared. As the breoe comtsp copms oz fronn thiy giree ww, copez- gadn 2ap ol 39 Deetes oi aerog iy
ellewed to pass through “ha shilt pexisser vzt osto The ki,

3 Weiting e Svie B — AL byvio 50 e, sinals SN0 FELIL SV NT arad WSRO 0AE SR e asscrned to
oad 192 syrw bele ok be slefl egiste:. &1 Ous bc. the peoecss of sorially sotiog the sene bt onlo e diekos
idedlll].



304 Heler Extop Overafions and Weiting the Heades
ds the syng bwts s beine ahifted secisily onto the disx, vwonds oo apailinns are l=zing 20w be sltobe phe
hieysd er words oo the coazroter ioto e TOT cod then autho the Deive.  Tlhess ame ps Malowes:

al

=

%1 T CLK TTHE Cipdloge is s2i i enaile 2w ting deocd4nb covrerer anc the 531 5YNC OLK EN
ip-rli. foogenanal, i sigral cneelupes & period when sene clocks as to be zeocratzd.

RO WO (N (eroalicsd by s cing councesd will @szat fowe vies diwine the haader areg, Fach
samdlivn liepds o begcer word gom the data Buftor registe: ciea 210 shifl cagista theough gzranlion ol
WA TAIATY SH. T g ctine oocurs whia a compleme woce has been ghificd owl of e shill ragisler.

Wlite the seril skilting is in proorss, the daca Bwffo egisier i pasinlal locded woth the oext beader sard
receiven] froon the oremoler. Sigral ECO BTG AYNC CTE i owerred cirse mery times. (The fist
asgirlien wapnmed eurlier io the pre-aeader arca.) Bazh assectime resolls inog 528 WIAITE CLY signzl and
then a 8M2 WO CLE senal. Toac Jatter siensl pacsllel Inads @ wost foon The con oo ller inte <hs boffer
Iegistec,

At byte I Lime [#hesa ] hes ces trdormasion hez bean obtaiacd from the cortenlle], the SRS 5% N CLE
aTOr ipflapa el lodnbitgt Duyioer vensration of avne clocks.

A boe 8 ez s he zecoml key weord 2as hean recorded aale the disk, [he 987 ORI WL
Flip-flap is s2L oo sl the CRO sl 72 e rmten. Soaal 597 0REC 1N renresenis the CRO wore o
sondl P, Whe ceslic redunduney theck (0RCT wasd i ihee sl deudder inderrmgon w7itien oot che
dizk.

Algr al et 8 vime, SN0 FORM S5YYC FIME CLIE jmern to reset the 3M1 SYMC CLE TIME FFR,
clemiciogs the ring couatzsand Lz 31 SYNC CUK 1Y iptlep.

At bvte 10 time, 2l el incormotbon 2as baea reeaséed and dhe GWT RS WOIRTY Nip-Niogs is resed, 4
heado zaa n® ndes ol veres lodows,

365 Hewder Gup

A Azador gas ool bvtes ol espes separatss the keada Gield sl the bty Gely ayoc vty Tae Zwte cowntor is alloaed oo
ecoutinne g aader Cald oo ur er Byts LD AT Thia pain, S0 BILCTR COM SET assere to producs tac folowring:

The byt cotaton is o6l by SN0 BYTLE CHT SYHC CLE and allawed Lo couri g Lo dvle 9 51 2 takl
of 21 bytes hefree Wie itz Nzl sonc bete s oo e oricoea.

The 5 WRTTER SECLOE (5p-Nop is st to naiotzin e asolicn of S0 WIRITE RS ALE gnid MAD
WEITE COMMANT T EVEL Acchis point. SN0 FORMAT COM fizeClop is clenmse,

il 3HG WEITE GO &RT s Irgdess 2 one shot w0 asset agnal SN0 ST T SYRE CTE. This in
b doaces @ B BOR SYNC CLE 1o the coutroller. As a reaalt, the fusl data smaed i leded Mo e
conernler Soto the dats buaffa ceser,

3651 Db Fiebl Syoe Byde — At bevee 2o e dana Genl syng 2y e i being written. Imoced.asecly Sollowing tiz
s Tvee i Lhe WSG-wond duts Bledk. The svneheonous clocsing is almoost iderrical to that deseribed in Parzovapha
S50 and 1a4, Asevijon of S0 WETTE SYNC 20 hy's 9 lique erghles the syne byoe 1o be written oooo thy dek.

.04 Data Field
Alres the <wne bifte 35 wrilten, 2 toral of 253 meee BON DG SR LK dignole are monorared. Artor the lzar data
rord Do baen hesaled dnto the bodiee regisies fiom e wenirgder, the 587 SYEC CLK ATOP Mipfiop is s Lo

3-12



iahibit avoe clodk mervraciva. After the complers deon block Les been ransfevrer (o bele o 3120, SKGE EQG
BYTE iz asaccied to st 30 5YWC CLK TIME fip-tlop, dasakling the ing connjsr aral SN0 SVHE CTR B
flig-Mep. The 387 TIATA BWVETOFE Aig-flog is selat the begoneg of cae deca Block g i oese gl e end nl e
ozt hilbwcw, Uhvis sigoasl emechles Yhe gevartionn sl the e FCC woads tha Colinse the £tz block.

R0 Koo Comvestuam Cile (R S5eld

At ke end of the dara 2lock, when SME LOL BYTL sesets 5%7 1080 4 BAYFLOPF iMoo alas gaets the S47
LOC CRVELRLE tipdlep. Az a reamt, LO3 SLUFY b, which is the zexial represens ton ol the bes TOO words,
asgarted. This sional is wnoreo onto the gk as the FCC fiddd berore the SM7 ENYSLOPR Diplom s eact hy 398
EMTIECC BYTF.

328 DawaSap

& dava eap of e el of gaees s ownier Follooraaa the ECC Sizld. Thic occers befurs the complele wrile conieol
Togie st by e assorction of S5 BEOB W EYTE. At the ascrion of this signel. the SWO WHITE SROOR
Mip-lage is vz disablfing SHOWRETTE RNARLE and MAG WERITE COMMAWD LEWVLEL: a7 the sume time, WM5 R
COM iriggess the 8935 BRE moe-Diel sigealiog Ciee the sester tranater 5 conpleoes., Thea LU0 LM Gz smaled 1o
detovmme if e bansfo s e continze. T BOG BUM a asscrocd, S5 QO0F COMT sotz the SO GHCT0H SEARSH
flipdicp and io-itiaies e complete poocsss. 77 EQS RUM 6 oot sssectad, aigrol SMS BLSLET G0 rege < the GO BR
and teenuiarcs the ecnunzod. .

37 ILADER OOMPARE PROCESS {drawing number RPM-0-2, 19 aud Figere 58]

The Fegder pompars process iz entersd (com ooy seachoomous vics iemser cinnmand Dlisy czoee ptwesite Reador oad
b Chie purpose o8 this prucess is to compar amd weeiiy fhe Legder rent loan the disk agaicst O desioed ovlioder,
Hegiranl sector, desipes] dzack and che Toomot b, A CRS chesk i alan perfiomsed o tas hoadec data. IF e desice:)
pwhmar, sapeior, anr ituck acdmes:s manch dhe haseler aeiiress, o il e O ¢l 2ok 2ond, 550 HEADEE PO iz
rri v ] which teturs the Coa beei woche basks sumnmgral,

Lhie process b5 mitianed v SWD LWCADEE [NARLE wicsh asserts Toom K3 BRETE O00, WG READ COM, or
PR3 BUAL LR DT M,

Eufore 2 heedes eompare 2an aze place. the deaizad sector must be Loand. The o= ssameh process laeales du
deaived aectin asd agaeirs 850 SECTOR FOURD at the trailing odzs of the seerey polsy. The sewion puie reats e
Pz cvmare Lz weliish staris o by te codal ol the pez-heado frzld.

Welinn lwere 31 jhe pradesinder lisld i =ejiche], 3M1 @EAD BNALLFE foables e TRTY e d Tome @ renite, At this
ey, MME EYND SFHOAL Iz pzserre o allew che syoe by be fooge alelected Ty e came kel deeadse. When Thz
Lraic mevoonizes the svre broe, gignal SMNT SYRC CLE is asserted to clear Me CEL Lowie beluse the header vaords are
sudityd ju. EM? SYMC CLR rosets the by eounter to Begin a byie counl of the hegder, U clan aeables Lz vivg
Mword o) counies 23 cound sonal date bits and assert ECS WOERD b to loud a comnle!s Lok womwel Croan ihe Jbi%
pegizcy it e dwia baffer. Each tinee 2 wocd s loaded. a svne eleck is devsloped, The o syae clock s ams senl
e eontalizs aaly dweine 1 rcad heador wnd datz conugard. The Dust header word loaded inte e dals buiier by
BCE WORL TN convzins e Tmal G ol e evelindo addiess, {IF 21e foomat 2ic hit L2 does noo much the
Fosmac Tat conained in e 0T egisler, S50 FWAT ERRE EET will asset) T the ovlioder addeess malches (he
dugived evlinds addies aoalzinad in e des ced oyhndo addecss cmater, S50 MATCL aseers.

The srcond Acader veord sesabed by BOS WORD I s Ui boades sectorstiock addoesa, I these smuseh the ilegved
vy dond Track aciicesaen D the desrad seetnsMrack addross ragancey, sznal S80 SR TIRE MA LU gl

e (bl uod Ceurth hesder wasls 2oe bey wrords omd aee nocovesilivd 2 hardasss, A0es The key sonls o cad, F

gither 3900 CYL MATCH oy S50 SLOCT TEK MATCL Laa oot Been sasecbad ) 5585 NICE dheada cooapine 2ot is

.
s e,
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e ACF s detected. the ORE word (fifth eader ol iz ghikted seoolly it che CRC lagic Tor the check. A e
10 nf che headen field, 857 CRO OF, aserts of the CRO checlecd out properly. Thea 530 1A TR FOUNTS 2t
wrad arex il de s Teoen Uhe header eomepanc flowr, TE & CRAT ereor s detectyd, S50 LICEL e b e rlad,

18 WRITE DATA FLOW [MAGITAM DISCITSI0ON
Dustrsiions of the write heoder comemansd T aral bwdog are givon o drawings BRE0-27 aand BPO0S-0.05
rospredivcir,

Al demmand Sctup

T woce dats comemand 5 initiated when she oootrol meeister 3 siclad wilbeoa Tunciion eode of (81 ). This aets the
RGE S0 FR. allowing the functicn code decoder to sssert B3 WHT XA Selifug the S FF also assocts RC3
GIY, wdvich is sone over to the Drive as MODULLE SELECT to iodizote the parlisular Prive hal has been seloetzd.
RO O BYA FF s asserred when die contealler raisce vhe BN Line (10049 BURE This recdig in 1he agscition of
M3 WL L O00d e 3N RRITRE COM EN shih clack gorz SWO HEADE R ENARLE lip-Teq o enler the heade:
sy flarw,

3275 Tro-Hezder Ficld and Leoder DNick:

The heador searcy flow beging at e setting of SO LLEADTE UNABLE Mip-Noep ard ends w0 he serting of 330
HEADLRL RO flip<lag adich daxdwesces & succesaty] beager wecillcation. Dhelpi wescrpainns a DIwen o
Tomiggraph A7 and ibiwdops BIEA-0 403 19,

B3 ljeader Gup

A beades pup oi zerog (ollswa e hewder verilicingon before the sy-we bette acé daca Giel€ are written. The byl
COULICT contiovca counoriny ftam the hunder feld 2o bels 11 By Ween, all reand crmiol Togie ars hasdar Eecdling
lome 20c posct to proshoree the folloaing-

. Th: 3M0 WERITE SECTOR flipflop b avt by cleuring the MO HE&NGL ERAIME MiaSnp. From this
paint on, all write control Lowi: berins to junction,

2. Az *he BHO LILADCE LHMASLL fip-Mog s rese, ic irigxers i cveschol Tnaeseel SN0 GT T EYMCCLK.
This el Tirces the as.esvioe ol BOD B SYHE CLE wlich Tomorepeil of Lhe write ciock ) heees e
Gizod dinran wind Fremn the canealler ingo 2he 1T regisier.

i, The ite connizr s clesred o Coenoceneegs s zownk bebeoc 9, At this poiat, the wrics loghs = imwigdii lend
Loy varile the wpns e and dala lieli.

A Neta Faeld Syeg Deoe g ale Feeld
Froan the [fmg SHO WIRITR 3YHE s asecled ol bwrle 9, all control funetions are identicsd to those Jesribed in
Pamgragples 35,51 arnl Vs,

In osanpi. SEGO SYNC CLE TR DL s oser 1o enable the ming connder and the sine clock oorcration. M7 DAl
Unu i op! e paiesd, Acftsr o toral trapster of 256 words fromm e connrolles, the syne e oelss are rormineted . & ter
the cowplete daca biock is reoorded onto disk 10, GO (il Velloss,

185 B Field

iz sgain, conleal Loing s idanieal oo that desenbed i Paragraph 3.0.7. The 37 LOC DYV ELOCE Do is =et
Lixatibiewe Lhess Ve FOO ol L g raceerded.,

aEd ikabe Gup

The terninacion of thy ssctor tmamster foc voneegeed 5 adeanTea we than caatied o Paragraga 2608 with o
erURTALan: JE ran transier is ro continus, X5 OO COMNT s asseried [iosel tha SHOAEATER EXARLE Cip<lop.
Thz wiits pporoticn ia repeared booinning writh che hepder search proces:,

Z-15
z



34 READ IATA -'.’J-‘.".'-"-IF-T.-‘-.HDJ'RE.-'I.!} HoiUEE AR 4TS COMMARD FLOW DMAGEAM DISCUSEION
l::!.rawin_r, somirer REAG10, 15 jnad :I:"Egl:lre .3-f.::|

These |wi convrguils reguennle each sober Tunctionady 1o the exteat thoo they both transter dats off the disk and
nwet fu the cortroller. Thedr major differsoce:, on the other haod. are;

Ezader informstlon |s transfencd to the contioilor dwone the read header and dura eomrand. Gorng
read dara e mand e leada g vecifiec iare a3 wilkin e THT.

2. Header orrors gre (ageed, but cransfer continues during 2 cead Aeader and defa comroand. Duziog read
Jotg womongmad  Eegder eroors aoort the comumand. (See Lreor Handling subsescion.t

Holh coremunes coe initiatyd whoo the propot commarcd codes (accoraganicd v he G0 Dit] me lnaded ot the
venrol rezigter. Those codes and Taz relszed coalial sigrals Lhey assen. ars:

1. Buad dzca {01 5 ) arsoirs G2 RBATY QO
2. Braidl aesder and daeia (A% Do LTS BT HTS &0 TRAT (00,

e E-i,:.'nEJS- et re SN HEADFER FNARIF :'I-'|:|-|'|._5.|_| Cex dmrcinle The hegeler sepseh gy, When 1his TGS
cunglicles, 8850 LEADER BOTTNT asan Ls e indicals a sweees Tl hencder werilicnijon.,

MNOTE
theo the read beader and dats coemmamndd i leeing evecoie:l,
the scetor search process peaduces Tonr EO0 BDT S8YNE clocks
to the combroller; that ia, one for cech header woed traisferred.

When hele 15 in the hracer vap iz coonted. SN1 SYRO STROEE i asecled. The TICT, is o <al wp Lo delecl Le
syric by le oum the svne dvte decoder. Tn the iniedm, 591 REATY ENARLE enahles sarial shiline of daig itoem the
dlizk inter the shife repster. Waoe the logic rzeegniges, the sy Gele, Lhe sipri 3N7 570 CLR d5 asserbed,

GNT BYWO CLE resas e byie cowder In fidtide o bede conot of the deta Geld. Ir also coables the sing (woid in)
cownrer L coun sericl g Bity andd pasern LCE WORD IM acter a complere wocd has been sheftad iato the shift
vezisien, Faeh [ime g oword i shifted o, 0 avae cock iz devclozed fin the coctealles, Duding S data Field a colal of
i gLl aze pensated.

iy SYNC CLR aso assols SMT DATA ENVRELOM o allow the LOC Lozt to arcepr the data ficld. The deta
eavziooe sagoal reraing aseded ioaghbont chs encre cata Block fransfor; M8 LOB BYTL acosdss if, and 3aseris
WY BEOC ERYRIAE. Lswler the LCC eavelope the oo BOC woids are read off e disis o complets the ECC
dhok. Foawn byies Giter SM8 LD LOC BYTE acgates e BOC cavelape.

TF w2 B0 check of the 236 word datz ficld is pood, 395 EBI iy gl By 58 EOQR & BY1F 17 e FOO check
sty 1Bt d data ecror cxsts, ECS TR asaeris oo dralsile o datn casel somac el Jhe Sroor cormooninn presess cun e
cikciesd A0 1 sl tavice 3o desinea.

TF e iz chiack wirng s poeasos. ST DBL assects o sieaal the end ofa szelon iransien, Dhen EOS WU 5 somsle
o dorciomnine o the rmEier i w0 ceatinoe, T the BRI Lo oosaing aseriad, SR CTRG L0 sels o The begler
seavch subiouling again, AT UUY BN iz oot assarted, signzl S5 RESET GOF cesels 156 GO TR and 1gienheales 1he
coriuand.
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S.I0 HOUSCEEEPIRC DORWAMNDE

J00.L Mo Omeeacdon {Mo-Op? (dramiieg il RRO4-2210

The po-cp codmmand doacs noching Atk e 0T When the G0 FILoag set, e B33 S0 QP commeand & deeoied
oo e Sate o e coantel ezigia . Then BOGY WO OF jueerls, the G0 3071 8 ceset to tecminate che rommand
EUTL LG,

3102 Eoed In fdrasnng nimiser RMRE-G-200

Thz vend in caumand s the WV fealioocs walady bil, cizas e cesiresl segbow firagt cihiesess regiater, cleags ke
ezl cvlingsr address togizrer, 3ad deas the FAMT, 70T, and BOT i i the ofTsen regiseer, When e S 10031 11
ivoeed, b BO4 REAL b corumand @ deecdod tioan the Sabs in the ceesnl veaisler, The comvamd perlimng Lhess
Mo ey am! slog reoecs the STO GO0 FF oo wciomaze s cominand sequasice.

A Pavk Aoinovicdse (varing cumber BE -0

The vroy Tugeien of the pack acknradedse command s woset the W rvalame salid) Do When he STOGOFR s
wl, e 1L POK ACE je decodsd from the data o the oo el wegister Tl TG REATY ACK RESET whicl
sels g WY Bt and teeminatea the aoawnznd Iee reszdiag the STUGO T

3164 NG Dylee Clear {draming dutuder BEO3:11227 )
The BO Srore zleas womeraad clears ine L VUL teydvtess aol ssuects ks master reset poles. The master tessr puie
SRGA FLAR TERSY dees e fallivedoe.

1 Llesary gll *hove cover eoisore.

2 LClearsthe ATA and CORT BRR bits in Lz sion e rapislar,

LF¥]

Cears he disgoestic e Biv the maintoingbilice cumster.

Whea the STO GG B iz e, fhe 190004 M0 2Ry CLE COBE j: dreodad trom the Satz in the eaiteal rogista . Whan (e
cormitand i egerled, (he 200 ropister i reans and BGS MAS RES asaacts oo porfoam Lhe Moctine. pradiuiely lsied.,

Thea wister reeat pulsye pzeerea BOT TLYAR GO which resets ©92 ST GO FF Lk Ll The coarenaed e nange,

AT RYTE COUNTLE DEEZATION (drsming nrnmisere RPG-0-121

Thee purpeee of Ihe byie cosnter e o monat iz brss fithin cacl soele and moside owdbmas ol specific hyls
2o b, The o palsarsy voey [t fivldesdvape that maks vp cech sooney, The bvie soneer clock s decived Erom the
it clock. The sivce o7 gt ghilt clock i demermined by the mode of operation and the comand heiag cxeciied.

100 AR Mook St

L0 SEET CLE is o il elock wsaal s clogk the ga wond register, the ring (word i) countsr, the CRE eienit, e
LOC ciecnit and the svac slockfbyie ok geveraor, The cock i aelected rom ens of duwee sourecs; the diagrostic
cledk, the read etne oo the Drve unii, o che phase Jocksd csclletor (FLO) crom che Diive andt. 1Y, o the
disgrostic madz, he cihgnoads glogl i5 el theo mead moobe and the PLO ae nkibited. I a coad opeiation 5 in
Froccas, SM1 REAL BMAULF selscts the cood stoobs For the chift clock and inluits the PLOL 17 2 wite cpoation |2
K oproses, the FLID iy used e the sairt Qeck. The PLO Zrequepey i@ cuc in hald by he B Tovel swachoonization
and Creqn2ney djvider wsoweerk (120 Wiz to 0,43 MHz) Tac 642 WHz cloey alwo seves as the WRITR DATA
ETROIHY weed by he Uipive ooit to slock daca jate v Depre daing & #its opami<nn.

L310LE Boree Coun: Dgvelopment
FL0 BIFT CLE Sewcks o byme clock generdoer. Lhe penenom i an end-around conoier connericd to reepcle evany
righe comnta. Dutpuls “oin the geverer e shvwo in crewing cunber RPA2£20-23.



Tac beets counie is o syuchoomeiis e coomier clockel 2 BCD BVTLE CLE. The outpuss of the snomlar e
decoded 1o zeociie SHE BY LI 50, BN YL 39, M8 BYTL 3107573, und other counes, SHE BYTL O (kroussh
ENROBRTIF 13 gire pevsrgted seperuiely inthe bete count shift register. A sceond. hich cedaeshift cagistor (misn
enrhlait by EMe B TE S1L575F producss the EGB. END ECC, and EQE W svtes. The tean ahift regigicis ace
dieset by OO0 DY TE CLE o avocitronsm with byts connmer.

The byte coproer 2 oczset amcral tomes dunng a scewor and chese tincs vor aceeading oo s eommisannd Boiog
erecyiesi, The souoter iz reect by SEGBYTE OWNT CTER and b 5 BYTE CNT TVHY Q1T

SRR COLUNT LM =oublea e bets coveser F onc of the syachoonous dse eommands o o szetor conumand s in
pragiess, proeiled sodmpled or g meid-rezoster 2eex iz ot beng porformicd.

The wirien 7 also enghlal by 850 TRACK LD LN wihica asserte wheo the dogired scorostirack adddyess Tegister is
Toadod. AN the conmler repcie; bete 30, 350 TEACK 1D I s nemied and Rz countar most e enaolad by the
propor e,

312 ERTCR HaMULING AND FOC WANDLING

AT tator Hendling fdnewing number RPO4-0-34)

The eovon Laredling Mo sisemm asszates bow <he orrovs sve clossfied and what action 3 taken for cach clugs of
errurg, Thes are thecr classes of creors: Clasa B, Encoplion, ard Compusile. Class B enims (RGO UT.AS3 B ERR)
inclucs moat of the orsid o eoonn eegicbn A0 aod woy i grene registers [0 or 0 Freoas froeonar egisiens i
ouad 03 sec coscd wothic the Taeee sl
The Fallewing is o surmary of the eTegra of the thoee eroor clazaes.
Aot Lroore

1o Asserts ATTENTION cxeest dining - wanmmnnnl equence.

2. Tnhitits selring ol G0 BT,

1. Mogalc. ROGE GT ST GO,

4. Tnlibits the secling of BOGS AT MAS WES by KGT CONT RLG WRT.

S0 Sotsoespoi n i LEbin ol salus ocgision .
LT F.M.'l:|:-l:-:'-1'- foror il

l. Paeevery g, o Cornposite eTroT daous,

Lo sl RECFLION o che MASSEUE.
A LToss B Renoe il

i. Vi weryching a7 Lxceptiog =1rur toes,

-

2 abaitany syochonnms data crangler by assercior 345 CLASS B AEDERT.



When the comeroler eserts Sxecption: on the MASSBUS, 387 BXC is wssen toul arnl dwnrns i bely ibores |he command
souuetige, The BEL L is alse g5t rerminating T1s commant soquonee.

3322 FOC Mendliop {drowine number RPG4-0-3 53

Phe LOE guboousine is enterad when an coer s deteetad wonos sechoe Jat Fehd gl erroer coreraiiom inhibit |']_'L'i:| i
negreed, A detected emeor bs iadicated Ay assaliag BC3 TROEL (e Beal inog amil Feadl Header uad Dza Flow
lfltuv.-u:nl_.r,, wumber E.Pl.':l-'l--l.'l-ll.'l.:l Eﬁ'ﬂ'ﬁ-‘il'lE vitmlier RPOdA-55 5] ey rhz_ﬂ-:'\-'.:h.' SRLIETIS _::'.||;]j|_1|_r. e the assertion or
oearon of ECS DK,

The seral deta sl Troen bt Deies yric (AT BDYWET DATAY s dhufted inte (10 BEOD shuft icgisicr. The egisle- =
ciabied T the duralivos ol the sz enalope and *he BOC cavsiope Iy BO2 B REG FIIHEOTT .

With, L% ICC CORRLECT BNA acgaled. the BOY. reamstar veroolelegl dimeuil is esarnioed ot che s of e LOC
envejope when L3 DCK SPIKE ELM amens e B ZERO OETECT exisg, LU DK 5 poeated sieodfving that
the gecoor data Fald @ free of ceo, T a0 B0 ZRNOOBEL TG 5wt oboined. B0 DK i asserted indizatiog the
arewenge b ap ofrer G the Sate Ticld, TP 3T RO ds neganey, the #7or coroeciion poosssa ie comcoed by asse bing
U5 BOC QURREST BN,

LC3 BOC CORRECT BN haepss the 1400 sait ragster cneblad and aares he W-Cnde cownles. The erron conreelion
vode reqaincg that G FOE shil, regiseer clocked 38,347 times for the 135t oeds §38.559 o 15e 18-04) rrinle?
briore the actow deia Seld begins wilhin e pezigzer.

Whoo the & ods coanta ceaches iy valos, T02 K CODLE WED HICST b5 =meored and emalilc. the FEE s e
redigier whick oo fits ol be daia el

With L3 BOC CORRECT BHA assoried, the BOC il repister 2o detect cicauit locks for a1 EC | ZERD DRTROT
saeim, L the eivor 5 cocrectable reicid bits canfineal i an 11-hit coea]), a4 e detect is 2onscd whcn the firso eoros b
ivrencher o fhe LOC shift register. EC3 B CORRRLT EYA s then negared . stoppioe bot the positicn =251
amie e peitern resizoer. The position wepauer enneies the pogidon of the st soor 271 0o the dats field and the
Stliein rewiseer cuntains the parteun of e nexl 11 ki,

IT Hee erpor o aoneosoeeable (oo ks sepas b by ez than 11 hitgi, 0o zero Coteet 5 obadiace 25 the BOC shili
rezigier reuches e ond of e doa fesd Ule el af ke date Fiedd s ndiested by a count of 42937 S Zhe
el conater, T the cass, FOD FUH i ossser=d indicating 2 aoncorsetaic sisor. The exil foom e sehivaline
wrours Ty asciting BCE EOO BRALDY, )

ol
Lt
=



CHAPTER 4
REPLACEMENT PROCEDURES

4.1 GEMNERAL

The oy spedins repicement procodures required Fa e Devics Concml Dggic desbes o 58 hax printed eocwic
board. When replaging [hiz beand, care mus: be raken to ciste Ul b dildajne socker awitsheg 2oe set far the
sarne device shdresy ag that of the removed OF hoard. W oGer «pscisl replacemmend o] LIvE ALy DeooEsany.
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CHAPTER 5
MAINTENANCE

5.1 GENEIRAL

Mrevenlive gy cerresiiys mgirgrGmos '|:-'r|||:.ve'.||l|'r-r::,: Ty che 1I0L nre carred oo |,'-:.-' Asig, e i FIreaRr -,
Loslividual diugnodts tests, the sircaits they sxercise, and reluted cese opisctives ore deseobed fely in e Dillsesing
ingtreecion manaas s Doy PO searem diazocseics. poter to the S0 Yoring e Dink Subsyefem Adarfenarcs:
Meaival, Uor DECaystom- |0 diEpncstics, oeter to £H NI Covmreller Mutnrenmioe Adavea! (KR O b b-002 ),






APFENDIX A

INTEGRATED CIRCUIT DESCRIPTION

AL TNTROTINITIN

Tha cppemciz sonlging descipions 07 soee af 1k inegra-
wd ciizaics et in the BLLL Whese anpicabes, lomc
Ciaggrs, schermatics, ond pin eonpeclion disgams g
fomn,

A2 ANF] A4 WD X 4T SERTAL MEMOLY (8 45
The 53417 Rilo Mamory operatas iaa "l ing “re ou? reads
(FTFOR The utper rats e indopeodene ol the iput coxe
il amyocarcacsu: oar svnclico iae oserien can be
vl

Ak cour data snpuls [T chrnogh 10357 arz wenstzoied 4 the

At mzoency lecacioer i btk 12z eput Rzady (TR} !
Shif: In (31 sigrily gpe mserricd Righ Gz Sdo Meenom
Black Diagrain). &0 2500z ta 2w e dal- s hilles,
IR, gows tive Howseor data ssoans o ke it nemon:
wnestinn nntd btk LR osad 30 e fngghl low, Ar tais
modntl, Che duty proeasates by e wer rwenery lecation, if
tFre einion it sooptr Woza -he daia is nensdersd, 1R o0k
hiut, ir dizating thatl e dev.oe is e to rrocpt mew data,
T me morcocy iz fudl abe T sieow] romairs anasened
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