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wananty 

Dau 'l'echnology Corporation (D'l'C) _intain. a cc.pleu .... ir 
Depart.ent for the .ole purpoee of prOYiding efficient, reliable 
eenice. All D'l'C product. are _rrented a,ain.t defect.. in _t.erial and. 
workaan.hip. ~ pariod of OO¥era,e and ot.her warrenty det.aile are 
clearly epacified in the D'l'C purche.e agr..-ent.. Check thi. _rrent.y 
fOr exact warrent.y deuil •• 

Accuracy 

All inforMtion in thia _n .. 1 ia ba.ed on the laU.t. product. 
inforMtion a.ailable at the ti_ of printing. D'l'C he. reviewed tha 
accuracy of the Uchnical .pacificat.ion., but D'l'C cennot ba held 
re.pon.ible for eny cai.ion. or error. that. _y appear in t.M. llanol. 

Chan,e InfOrMtion 

fte D'l'C Une i. con.t.antly being reviewed and iIIpro9 __ t. are 
_pl_ented when appropriate. Prca t1aa to t. .. DTC will diat.ribute 
enhancement.. or t-provement. of their product.. DTC encourage. 
cu.t.caer. to contribuU con.truct.i.e coa.ente. A for. at. t.he back of 
thia doc ..... t he. been .appUed fOr thia purpo ••• 

'trad..aru 

.ASI ia a trad_rk of Augart a.eociaue 
QIC-l2 ie a trad .. ark of Archi.e Corporat.ion 
.'1'5116 ia a trad_rk of "agat.e 'l'echnology Corporation 
.,.461 ia a trad ... rk of Shugart. a.eociaUe 
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IIC'J'IOII 1 

1.0 Jlft'1IODUC'J'10il 

1.1 Scope of Guide 

!hil tuide, for Dlta tIcbnologr Corporation" 50001 seri.1 Dilt Driv. 
Controller., providell 

Jquip.ent Inf~tion and Specificationa 
Interflc. and Configurltion Infor..tion 
co..and and teating In.truction. 
Klintenance and trouble.booting Hint. 
Differeocea blt..an 5001 Seriea and 50001 Seriel 

fbi. tuide ia intanded to lati.fy the infor..tion requir ... nta of OEM 
Engineer. I Inginearing and .roduction tecbniciln.; .er.onal CQlpUter 
Intbuaia.t., and otherl with a need to know about the.e dilt 
Controller •• 
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1.2 oy."i_ of lquil!!!nt 

the D'l'C-500DI sed.. are high perforunce alcroproce •• or-be.ed 
controll.r. with on-board D.t. 5epar.t.or logic. the OTC-500DI IIri •• 
controller •• re d •• igned to control 5.25 inch winch •• ter di.t dri •••• nd 
co.bin.tion Winche.t.r/flexibl. di.t/qu.rt.r-inch .tr.aaing t.pe dri •••• 
the D'l'C-SOODB 5.ri •• con.i.t of a .ingl. printed circuit board, 5.75 
Inche. bJ 1.00 Inch •• for 5101. 5.75 & 7.15 for 5101. 

cc.und. to til. controll.r are 1I.ued CIftr a bl-c1irectlonel bu. 
connected to the holt CClIIIpUter da • holt ed.pter. the d.t • 
•• par.tor/" •• rd •• " logic •• ri.lil •• bJt ... nd convert. to "'" d.t., and 
d ••• ri.lil •• "'" data into I-bit bJt ••• 

Due to tile alcroprogr~ .pproach utilized In the controll.r, 
exten.lve di.gno.tic c.pabiliti ••• re iaplemented. Ihi ... thodolO9J 
incr..... f.ult i.ol.tion .fficiency .nd reduce. 'Y.t .. down ti.a. 
Irror d.tection .nd corrrection occur. vi. • powerful "CGlpUt.r 
g.ner.ted" 32 bit-ICC poly.-ial. 

the OTC-510DB controller 11 delignecl to control two Indu.trJ .tandard 
1t506/.06 or compatible 5.25 incb Wincbeat.r di.t driv ••• 

the OTC-520DI controll.r 11 de.igned to control a ..n.. of four d1lt 
driv ••• It .upport. up to two 51506/.06 or COIp4tibl. 5.25 inch 
Winch •• ter di.t driv •• plul two IndultrJ ltandard Sl.60, or equivalent, 
( •• or " tpi) floppy dilt driv ••• 

the D'l'C-530DB controller 11 deal9lled to control up to two mOl dri .. 1 
or equiv.lent and one OIC-02 Itreaalng tape drive. 

the DTC-5.0DB COntroller 11 deli9lled to control a ..n.. of four drivel 
of .ny COIbin.tion of up to two 5150' drive. or equiv.l.nt, or up to 
four 5.25 incb floppy dilt drivel, and/or one OIC-02 Itr...tng tape 
drive. 

I 

the interface to tbe Bolt c:c.puter 11 via the indultry .tandard IASI bul 
and 11 .a.Uy aCCOllpU.hed by a Itandard D'l'C Bolt Adapter. OTC 11 a 
.. jor lupplier of IASI COIp4tible Holt Ad.pt.r. for ~.t CClIIIpUter 
aylt_. 
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1.3 Controll.r f.atur •• 

lb. eapebiliti .. ,upplied .. ,tandard v1th tbt DrC-SOODI seri., are 
U,ted below. 

AIft'OIIAtIC lEU lID VIII" 

A ."11: ~nd 11 iapHed in ev.ry date trlnlf.r co.und IUAD, 
Dl'1'l, aIIClt 'f1AClt tolUCA'f, .tc.l. If tb. head. are DOt podtioned 
ov.r the correct c:yl1nd.r, a a"1I: 11 initiated, and a c:yUnder 
wer1f1eetiOil 1a pertoned efter till IHk i, CClIIPl.ted. 

COIISICIft'IVl 11(.'201 tlAllSrDI 

All _Ure track .. y be trllllferred In 0lIl revolutiOil of the d1lll:. 

_'fULl ILOCl tlAllSrDI 

Up to 256 .ector. CaD be trllllterred with a lingle ~. 

AU'fOHATIC IIIW) lID c:JLDlDIl IIfI'l'CIWIG 

If during a .ulti-block data tran.f.r the end of a track 1. r.ached, 
the controller autoutieally avitcbe. to the nut traell:. If th •• nd 
of a c:ylind.r 11 r.acbed, the controller 1I.ue. a .Hk to the nut 
c:yUnder, avitcb81 to bead 0 and r ...... tbt trlnlfer. 

'Allff 1ILIC!10l 

Odd parity i. generated within tbe controller for all info~tion 
put on the I/O bu.. WIlen parity 11 enabled Iby jllllplr aelection), 
all bed parity Inf~tiOD 1. flagged. 

'JOGIWIIAILI 11(.'201 IllTULlAVIIG 

lector interleaving provided :1. prOlJrllMbl. with up to 16 way 
interlea ... 

256/512/1024 1!!IS/SlC! 01 lAID DIllS 

.. itch aelectabl •• ector .iI •• 

Ifinebe.tar d1l11: aectora ah •• at 256 or 512 or 1024 byte. per .ector 
are jllllPlr .electabl.. fhe nUllber of .ector. per track for 2S6 133 
or l2 aector'l and 512 III or 17 aectora) are progrllMbl •• 

NOGIAIIIAILI DIll 'AUlIBTUS 

!be dilk par_t.ra for both bard and floppy can be palled to th. 
controller fraa the bolt caa datal to define the drive'a 
eharacter1ltica. 'izalar. aupporta up to 1024 c:yl1ndera and 16 
beede. 



PJOCRAIIWILI PLO." !RACK .ollIlA'!' 

'!'h. type of tr.ck fonut 011 the floppJ ..sil tII.t 11 lJOillCJ to be 
u.ed can be palled to the controll.r throu9h IOftvar •• 

I1rICI!II'l' IIOI'l' IIfI'IRrACI 'IO'!OCIOL 
• bidirectional bu. between the controller and holt pnwidel I 
.t.pl. y.t .ffici.nt coa.unic.tion p.th. In addition, • high 1 .. e1 
~ •• t par.1ta effecti •• coa.end initi.tion. 

LOGICAL 'to PHYSICAL DlIVI CORULA'!'IOII 

Logic.1 unit naben (LUll'.) are independent of pbylic.1 port 
nllllben. All .cc •••••• pacify LUll' •• 

DOUBLE m. PUIIC'l'IOII 

'!'h. function .11owa the u.er to readlvrite t. tpi di.kett .. 011 " 
tpi d1lk drlge. 

IIL!C'l'ABLI ClOIft'IIOLLlI ID 

A jUlpir i. provided to .pacify the controller ID nUiber. 

011 lOUD SIC'l'OI luml 

A .ector buffer 11 provided 011 the controller to elDinate the 
po •• ibility of d.t. overrun. durillCJ • d.t. tr.n.f.r. 

AL'l'IIIMA'l'I !RACK ASSIGIIII!II'1' 

'!'he ho.t c.n ••• i9n an .ltern.t. tr.ck for each d.fective tr.ck. 
lub.equent .cc ..... to the defecti.e tr.ck viii c.u.e the controller 
to tr.n.fer d.ta fro. the tr.ck .u~tic.lly. 

DA'!'A IRIOI SlllSDIG AIID CORR!CTIOII 

If I d.t •• rror 11 detected durillCJ • d1lk d.ta tran.fer, the 
controll.r indic.te. whether or not 11 11 correctable. If 
correctable, the error can be .utoutic.lly corrected by the 
controller. 

rAUL'!' DI'l'EC'l'ION 

two cl ••••• of f.ulta .re f1.gged to ilprove arror blndlillCJl 

o COntroller f.ult. 
o DlIk f.ultl 

COIIWID LtlftttlO 

Allowa coa.endl to be linked tog.th.r upon .uccellfu1 C<lq)l.Uon of 
the prior ~. 
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1.4 'ape Feature. 

IIJlGLI COIIIWQ) BACKUP IUSTOIIE 

lingle co.aand di.k t.ige beck-up and re.tore on .ector or block 
boundaria. acccIIfUabed tren.parent to tba bo.t. 

IIEADIIl lleoRD 

An optional u.er defined beader at the beginning of tbe cartridge 
allow. cartridge identification wbile being tran'parent to back-up 
and re.tore operatioftl. lpecial CGIaInd. allow reading and writing 
of th. b.ader record •• 

DIIIC'l' WE ACCESS 

Block oriented bo.t tape read and write operaUoftl .. y be perfotlled. 

'APE ItIlEAllIIIG BUml 

8192 byt •• of buffer .pace 11 provided to .. intaiD .trelll1og 
operationa under all IIOl1IIl condiUoftl. 



1.5 Differences letween the SOODI Ind the 5001 leri .. 

!b. dlffer.nce. between the S20DI end the 5201 are II follOWlI 

t. a-and s.t D1fferenc .. 

1. aeeIUbr.t. c:c-and - (Olb) 

SOODI aec.libr.te c:c-and will only .tep In for the ~ 
IIWllber of cylind.r. th.t have been .pacified bJ the 
drly •• 

5001 !be aec.Ubrlte c:c-and will .tep In for I ..n.. of 
102. cyllnderl regardl ... of the drive par ... t.r •• 

2. aequ .. t IIydroM c:c-and - (02h) 

SOODI lOt Included In SOODI. 

5001 Included. 

3. Check trick c:c-and - (OSh) 

500DI Cheeu the int.rl .... end ID fi.ld. of the .ector. on 
lpacified tr.ck.. ID fi.ld •• nd D.t. 'i.ld. are 
yerified .g.in.t ICC y.lu. recorded. 

5001 Cheek. the interle.Y •• nd ID field. of the .ector. on 
.pacified tr.eu. Dat. field •• r. not .. rified • 

•• Change cartridge c:c-and - (llh) 

500DI fhi. co.I8nd c.u... the -Change cartridge- int.rf.e. 
lignal to be ••• erted for lu, allOWing a c.rtridge 
to be repl.ced in • flxed/r.oYable cartridge drive. 

5001 croup 1 c:c-and not included in 5001. 

5 .... ign Dri .. Par_t.r a-and (Oh) for .inc_tar Dri .... 

A. 1m 0 - Step Pule •• idth 

500DI !be ti_ the step .ignl1 1. • ••• rted in SOODI 11 in 
3.5 u.ec increment.. fhe def.ult for SOODB i. 10.' Ulec. 

5001 the tille Step lign.l 11 ... erted r.nge. frca I.' to 217.1 
Iderolecond.. the default for 500B i. 13.6 Ulec. 

I. 1m 2 - Step Mode 

500DB Step Mod •• i. lpacified •• llu.ec Step Period. 

5001 Step Mode • i. .pacified a. 13ulec Step Period. 
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I. oa.mand Set Difference. (continued) 

5. A .. ign Drive 'ar_ter c:c-and (Ob) for Wincbe.ter Drive •• 

C. Iyte 3 - ICUiaa lINd AlkIre .. 

500DI SUPPMu a IIUJ.aua of 16 bud •• 

5001 SUpportl a IIUJ.aua of • beadi. 

D. 1m 6 - bduced Write CUrrent 

500DI fbil il an • bit (byte , only) value. 

5001 fbil il an • bit (byte 6 only) value. 

I. IYTI 7 - Drive type Identifier 

500DB Bit 7 il .et to 0 to indicate tbat parlmeterl are for a bird 
dilk drive. 

Bit 6 il for the I .. k COIplete ligDll. 

lit 5 and • indicate whether the drive 11 fixed or r~vlble. 

lit 1 and 0 of Iyte 7 are part of the 10 bit Write 
PrecGllpeDlation value of Iyte 6. 

500B lit 7 11 let to 0 to indicate that par_terl are for a bard 
dilk drive. 

lit 6 il for the I .. k COIplete lignll. 

All other bitl ere lit to IIro (0) in the 500B Serie •• 

r. 1m • - IIU1aua Sector Addre .. 
I 

500DB fbil byte aay be u.ed to override tbe default number of 
lectorl per track. If it i. left zero the default remainl 
tbe 1_. fbe byte 11 defined U lecton per track ainu. 
on •• 

500B Iyte' in the 5008 Serie. il let to zero (0). 
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I. o-and Set Difference. (continued) 

6. Drbe 'ar_ten for Floppy Dri ... - (C2h) 

A. ITfI 0 - Itep Pul.e Width 

520DI Doe. not care. Value not analyzed. 

5201 Jange 11 17 to 255 U.IC. Default 11 for 17 U'IC. 

I. ITflS 1 to 3 are the .... for the 520DI and the 5001. 

C. ITfI • to 6 

520DI Doe. not care. 

5201 lee 5001 seri .. Manual. 

D. ITfI 7 - Mini Floppy 'ar ... ter. 

5200B lit 7 il let to 1 to indicate a floppy dilt. 
Bit 6 il .et to one if Iyte •• and , are to be read. 

520B lit 7 i •• et to 1 to indicate a flopppr di.t. 
All other bit. are zero (0). 

I. ITfI I - Floppy D1It Dri .. 

5000B Specif1e. the type of flexible di.t. lero ia for 5 11.· 
interface. 

520B 'hi. Byte i. re.erred. 

F. ITfI ,- Starting Write Precanpenlation 

50008 write Precompenlation viiI be applied to all cylinder. 
greater than th1l value •. 

5001 Relerftd. '1'h1l byte 11 .et to llro (0). 

7. Write ICC - (Ith) 

5000B write. a .ector of data by tel pIuI • .are bytel where the 
• ICC by tel normally relide. 

500B Write. a .ector of data byte. and di.place. the data on the 
diet by 3 byt ... 

I. Read ID - (12h) 

500DB Returnl. byte. of data including High cylinder, Low CYlinder 
Head or tract ,lagl and 'hYlical Sector Humber. It doel not 
return ID ICC byte •• 
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I. Camaand Set Differences (continued) 

t .... d ICC - (lAb) 

SOODB ec.pliMDt of Write ICC. 

5001 lot included in the 5001 co.and let. 

10. INcI ~tl Iliffer - (ECh) 

50001 trlDlferl the Controller ~ta Iliffer to the boat. 

5001 lot included in the 5001 co.and set. 

11. Write Date luffer - ((zrh) 

50001 CIUlel the COntroller Data Buffer to be written fraa the 
bolt. 

5001 lot included in the 5001 cc.IIIId let. 

II. functional Differencel 

1. Sector Fomatl 

50001 tbe for.at for the 50001 seriel il incaapatible with the 5001 
series. fhe 50001 seri.1 Iupportl the following Winche.ter 
Dilk fODlltlr 

256 byte./lector with either 32 or 33 lectorl/trlck. 
512 bytei/lector with either 17 or 18 lectorl/trlck. 
1024 bytei/lector with t lectorl/trlck. 

5001 fhe 5001 Seriel lupportl the following Winch.lter Di.k 
fODlltir 

• 
256 bytei/lector with 33 lectorl/track. 
512 bytei/lector with II lectorl/track. 
1024 ~tei/lector witb , lectorl/track. 

2. Linked cc-andl 

SOODI supportl Linked co.andI. 

5001 Don not IUpport Linked cc.IIIIdl. 

3. CODaecutiYe Sector trlDlfer 

50001 If the Holt il f.lt enough the 50001 serie. can tranafer I 
full track on I lingle dilk revolution. 

5001 Doel not lupport COIIIecutive sector frlDlfer. 



II. Functional Diff.rence. (continued! 

4. ICC COrrection 

50001 COrrect. up to 5 bit bur.t error •• 

ft. " Dlt. Addr ... Mark and Diu are included in tb. 
calculation of tb. ICC. 

5001 Correctl up to 4 bit bur.t error •• 

ft. Dlta 11 included in tbe ICC calculation. fter.fore, 
if tbe data of a lector i. all lero", tben tbe ICC viii 
al.o be llro. 

5. Irror COde De.cdption 

50001 lOb 'a,. lIception 

lrb 'ape Dri •• railure 

31b roc 765 error (52001 and 54001 lOdel. onl,) 

5001 lOb 10 ... d Irror 

lrb Sequenc. tt.eout dudll9 di.k or ho.t tranf.r. 

31b lot included 

-10-



2.0 

i· l 

SECTION 2 

ILICTlICAL/llEQWUCAL SPECIFICATIONS 

'bx,ical ei.en.ion. 

Width 5.75 illCbe. (14.6 ca) 

LellCJth •• 0 illCbe. (21.6 CII) 

aeigbt 0.75 incbe. (2.3 cal 

weigbt '.0 ounce, (.25 kg) 

!!QI!:. 

Mounting bole. are identical to 5.25 incb 
di.t drive .auntillCJ bole •• 

(7.1S for 5101) 

2.2 Environmental 'ara.eter, 

Opereting Storage 'l'.p. 
(degree) 

ric 32/0 to 131/55 -40/-40 to 167/75 

Relative Humidity 
,I 40 degree. r, 
vet bulb t.p no 
condenution) 

Altitude 

2.3 Power Requirement. 

Voltage (all Modell) 

10' to '5' 10' to '5' 

0-10000 rt 0-15000 rt. 

+5 Volt. DC + 5' 

Model 51001 Model 52001 Model 53001 Model 54001 

+5 volta 
1.0 up 
5.0 watt. 

+5 volt. 
1.5 up. 
7.5 WItt. 

+5 volt. 
1.5 up' 
7.5 watta 

-11-
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2.0 up' 
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2.. Power COnnector 

Power il applied to the controller .il JIO Which i, a • pin AlP 
connector. The rlCOImInded .. ting connector P10, i, 1ft AlP PI. 1-
.'0.2.-0 uling AlP pinl PI. 60617-. or aqui.alent. 

JIO 
+-----------------+ Ie Pin I 

Ie Pin 2 

+ 5lT1f Pin l 

+ 5VDC Pin. 
+-----------------+ 

1WtJfI1f01 

Pin 2 11 DOt conneeted to ground 

2.5 Maintenanee Philolopht 

!he error detection capability of thele controllerl 1110W1 ilOlltion of 
a flult to a defecti.e dilt dri.e or controller. If the dilk dri .. il 
faulty, the .. nufaeturer'l docuIentltion lhould be r .. iewed to deteraine 
dilpol1t1on. 

A two 1 ... 1 .. intenanee phUoeophy 11 reeo.ended for the D'fC-500DI 
Seriel COntroller and "Iocilted Bolt Adlpter. 

Level 1 - lepll~nt of the defecti .. 1Odu1. It the u •• r'l lit •• 

Level 2 - lepll~nt of defecti .. CCIIIpOftIIIt .t D'fC'1 IIIlIUfecturing 
facility. 

I 

Section 5.7 of thil .. nual proYidea .. intenanee Ind troublHhooting data 
thlt lhould be reviewed for additional infor..tion. 

COntlct ore prior to returning any .. terill. 

2.6 lellted Documentl 

lellted docUIIentl ineludes 

- Bolt CPU docuMntation 

- Manufacturer', Dilt Drt .. docUIIentation 

- Rolt Adapter Initailition and Software Inltruet1onl. 
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IIC'J'IOII 3 

1.0 110ft AlII) PIli DIIVI Dl'l'UPACIS 

3.1 Int!!face c:onn.etiou 

PiCJllre 3-1 h a bloct dia91"- of a typical IYlt. confiCJllration. ,1M 
the Appendic.. in bact of tbh Mnual for tbe location of the 
Controller'a cable and Power COnnection). !he Holt co.puter'l 1/0 lUI 
h attached to the c:ootroller with the appropriate Holt Adapter. !he 
Holt Adapter enlurel lignal CGIpItibility between the holt computer and 
the controller. the Holt Adapter tranilitel the lignall tranaferred 
between the Hoat ca.puter'l I/O lUI and tbe Controllerl SlSI Interface. 
!hh includea directing lignall with tbe correct polarity, l .. el and 
t1a111CJ to the corr .. pondiDCJ COIIIIICtor pin. 

!he W1ncheltar Dilt Dr1.e Control Interface exchangel Itatul and control 
inforution between tbe controllar and dllt drive (I). It 11 dally­
chained to ach dilt drbe attached to the controller, and a terainator 
11 iutalled in the lilt phYlical dilt driYe COIIIIected to the chain. 

Dilt drive par ... terl, luch II the aaxt.ua nWlber of cylinderl and 
nu.ber of headl, are palled to the controller fra. the bolt computer. 
!hil aiiowl dilt drivel witb different par .. terl and charaeteriitici to 
be attached COIICIIl'Uently to the coatroller witb DO lpecial 
requir_ta. 

!he Winchelter Dilt Drive'a Data Interface hal a laparata cable for each 
dllk drive. It exc/IanIJII aerial lIN data between the controller and the 
lelected ditt drift. 

!he Plllible Dilt Drive Interface exchangel data and control inforution 
between the controller and ditt drive (I). It 11 dally-chained to each 
dbll drive attached to the controller, and a terainator 11 inatalled in 
the lilt pbyllcal dilt drive COIIIIected to tJle chain. 

!he QIC-02 Streadng !ape Interfade hal a I'parata cable to exchange 
ItaWa and inforution between the D!C Controller and the Intelligent 
tape Drive Controller. 
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3.2 ".t .. Configuration 

!he holt CGipUter i. interfaced to the controllar by • SO pin cable 
connected to Jl on the controller. !be ho.t int.rface cabl •• hould not 
uceecl 20 fnt (' _t.r.) 1n l.ntth. 

!be .iache.t.r d1lt dri ... er. interfaced to the controller vii .n, J3 
and J4. J2 11 a 34 pin header type connector which COMect. all 
Winche.t.r di.t driv •• in a dai.y chain configuration. !hi. cabl. 
carri •• control 1nforaation for the f!xed dilk driv... the IIIX~ 
cable l'ntth .hould not uceed 20 fnt (6 _tera) or the drive 
.. nufacturer'. lildt, whichev.r ia 1.... J3 and J4 ar. 20 pin head.r 
type coMector. a.ed to radially connect the Winch •• ter di.k drive dati 
line. to the controller. !he IIIX~ cabl. l.ngth .hould not uceecl 20 
fnt ,6 _tera) or the drive URufacturer'. lildt. 

!h. fluibl. di.t driv.. are interfaced to the controller via J7 which 
11 a 34 pin header type connector. !be IIIX~ cabl. length .hould not 
uceed 20 fnt ,6 _tera) or the dri .. URufactur.r'. lildt, whichever 
11 1 .... 

!he 01C:-02 interface CClllpltibl •• treaint tape driYH are connected to 
the controller by a SO pin cabl. connected to JI on the contro11.r. 
!hil cable .hould DOt exceed 20 feet (6 _tera) in lentth. 

!he ~ed part m.ber. for the connector. are •• follonl 

Jl and JI - 311 'IK 3425-6050 
J2 and J7 - 3M 'IK 3414-6034 
J3 and J4 - 3M "" 3421-6020 

,lifer to Ippropriatelppendic .. for loud OUtl1nn, 
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1:~~f~:HOS!COM~UIERIIO' ,BUS ,;' ., 

~ .... -..•........•••• .... 

15 114 • Winc:heater DrMa 
151CD1. 520CB.53ODBn 54011;) 
~ ....................•..• -' 

\ • • • 
• • • • 

•••••••••••••••• ~I 

• 

,.. .... 

51/.· Floppy Drives 
(Up to 4 drives H no WIIlChester) 

f52OOBn54ODB • ••••••••••••••••••••••••• .1 

T. Terminator 

I Figure 1-1TJPlcai S,.tem COnfiguration I 
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3.3 Bolt Interface 

!he controller'. Holt Interface il attached, yia the appropriate.BoIt 
Adapter, to the 1/0 lu. of the holt co.puter. Each co.puter 
.. nufacturer .peeifie. the lignal ..... and t~ng con.iderationl for 
their I/O Bu •• 

rigure 3-2 Ilion the .... and pin cletignation of the liflllil on the 
controller'l Holt Interface connector. 

the Holt I/O lUI uael a 50-pin connector (AMP PII 2-17227-5 or the 
equivalent). The unuled 11gnal pin. are conlldered to be lparel for 
future ule. The pin allignlentl are al followal 

,igure 3-2 Bolt 110 connector 'in Allign.ent 

.ignal 

BATAO 
DATAl 
DATAl 
DATAl 
DATA. 
DATAS 
DATA' 
DATA7 
PARIn 

GIlD 
GIlD 
GIlD 
OP!If 
GIlD 
GIlD 
AD (not Uled) 
GIlD 

IUSY 
ACX 
1ST 
MSG 
IEL 
C/D 
REO 
I/O 

'In IbIber 

2 • f 
I 

10 
12 
It 
11 
II 

20 
22 
24 

25,26 
21 
30 
32 3. 
31 
31 .0 
42 .. ., .. 
50 

I 
ruture 
u .. ge 

I 

JIOTI. All 11gnl11 are negathe true and all odd pinl except 25, are 
connected to ground. The 11gnl1 Unel are tenlinated with 220 0_ 
to 5V and 330 0'" to ground. 
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HCTIOII • 

•• 0 D'fC IIO$'f IUS 

•• 1 Iptroduction 

fh. ore Ho.t Bu. i. I neg.tiv.-logic, bidirectional I-bit d.t. bu. 
utililing odd parity. fb. controll.r regul.t •• tr.n.f.r •• cro •• the bu. 
in .uch • w.y that pe~t. the connection of ho.t .y.t ... thlt utili •• 
direct _ry tran.f.r c.pability •• well II tho .. that only .upport 
progr_ 1DpUt/output illpl_tlUona • 

•• 2 Electric.l l!gUirement. on the Ho.t Interf.c. 

fh. Holt Bu. i. an open-collector te~n.ted on •• ch .nd with 220 ohma 
to Vcc Ind 330 0'" to ground. fhe typical cable u.ed 11 I 50-pin, .... 
te~n.ted, cabl. with I char.cteri.tic t.ped.nc. of .pproxt.at.1I 100 
0 .... typic.l rlCOlaended driv.r. and rec.iv.r. for the Ho.t Bu. • 7.38 
and 7.LS2fO, r"peet1v.ly. fh. ~ l.ngth of the IoIt Bu. 1. 20 
f .. t. Driv.r IC·. lIU.t be r.ted It .. Ill • 

•• 3 Sign. 1 Defin1tion. 

fh. .1gn.l. that co.pri •• the HO.t Bu. ar. .epar.ted into tho.e th.t ar. 
driv.n by the controll.r, tho •• th.t .r. driv.n by the ho.t .d.ptor 
(H/A). and tho •• thlt .r. bidirectional. fhe t.ra • .... rted· ... n. th.t 
the .ign.l on the HO.t Bu. i. between OV .nd O •• V. The tera ·d •••• erted· 
... n. th.t the .1gnal on the bolt bu. 11 bet ... n 2.SV and 5.Z5V 
(neg.tive or low true log1c). 

I. UD1directonal .19nal. Driven By Controller 

110 1IpItI000tpat 
When •••• rted, the d.t. on the bu. 
i. driven by the controller. Wh.n 
d ••••• rted, the d.t. on the bu. i. 
driv.n by the ho.t .d.pt.r. Th. 
ho.t .d.pt.r .u.t u •• thi. lin. to 
eDabl. it. driven onto the data bu •• 

CID a-ad/Datl 
Vb.n .... rted, the byt •• tranlllitted 
acro.. the bu. .r. lnt'rpr.ted •• calland 
byt... When d .... erted, the bytl. 
u. dati byt ••• 

lUll fhi. bit 1. • •• erted •• I r •• pon •• 
to the BEL 11n. f~ thl ho.t 
ldapt.r and to indic.t. th.t the 
ho.t bu. 11 currently in II ••• 
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I. Unidirectonal SiCJllali Dri .. 17 controller (continued) - -. When .... rted, indic.t •• that the 
cc.und 11 CCIIIpleted. "'11 bit i • 
• lw.,. followed with the a •• artion of 
I/O, .nd the ... ertion of UQ. 

IIQ ...... 
!hi. bit oper.te. in conjunction with 
1/0, C/D, 'IISG. When .... rted and 1/0 
i. • ••• rted, UQ will .. an that th. 
data on the ho.t bu. i. driven by the 
controller. Wh.n ••• erted and I/O i. 
d ••••• rted, DO will .. an that the d.U 
i. driv.n by the holt adapter (H/A). 
!he following table li.u the legal 
.tat •• of the control bit. on th. 
bu.; the It.t .. are v.lid only when 
UQ i. • ••• rted. 

1/0 C/D IISG 

d • 
d d 

• d • • • • 

d 
d 
d 
d 
• 

....ning 

Get • ~nd byte fre. HIA 
eet • data byte fre. HIA 
Send • d.ta byt. to HIA 
lend the .tatu. byte to HIA 
Send the ..... 9. byt. to ./A 

C cm.and i. CCIIIpleted.) 

• • ••• erted, d • daI.erted 
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•• 3 Si9n.l Definition. (continued I 

U. IIA1directional Signal. DriYU If IIoIt Ad.pt.r 

III 

~l"" fbi. bit I ••••• rted •• • r •• pon.. to UQ frea the 
controller. ACI .u.t be r.turned for •• ch UQ 
•••• rtion. fbi controll.r will w.it for the 
•••• rtion of ACI bafor. UQ i. d ••••• rted. 'h. RIA 
.u.t not dea ••• rt ACI until .ft.r lEO hal been 
dea ... rted. If the RIA keep. ACIt ••• erted, the 
controller will not r •••• ert lEO until .ft.r ACI i. 
d ••••• rted. !hi. provid.. the RIA with ... an. of 
regul.ting the tran.'.r of byte. aero •• the bu •• 
Iyt. tranaf.r regul.tion CAD occurr for .ith.r 
oa.and or data byte •• ..... 
Ib.n •••• rted, th1. bit force. the controll.r to 
the beginning of ite llicrocod •• FollOWing ..... t, 
the controll.r will .ani tor the bu. and w.it for 
the RIA to •••• rt select. .. •• t will t.Dedi.tely 
t.rllin.t. any pending caa.and without the 
tr.naai •• ion of the .t.tu. or the ..... g. byt ••• 
All .ignl1. to the drivel are d ..... rted. lS' ... t 
be .... rted for a 1Ii.u.a of as u. and a ..u­
of 10 .econdI. 
Weal; . 
Ib.n •••• rted, indic.t.. the beginning of the 
oa.and tran.aetion. 'h. RIA .... rt. SEL to gain 
the .ttention of the controller. D.ta lit 0 on tbe 
bu • .u.t .1.0 ba ••• erted during SIL tt.. to 
.elect the controller. 'he controll.r will return 
IUBY •• aeknowledg_nt for SIL. Aft.r the 
•••• rtion of IUSY, the RIA will d •••• ert SEL. 
'he controll.r will w.it until SEL i. d ••••• rted 
bafor. it .... ri. UQ. 'hi' provide. • w.y for 
the RIA to hold off tb. COIm4nd byte f.tch until 
it 11 r •• dy for the controll.r. SEL can be 
.... fted 1Iaedi.taly following • .. •• t. 

III. lidirectional Deta 

DI(7-0,P) - D.t. lin •• 7 thru 0 repre •• nt the .igbt 
data bite (DID. lIbl. Parity 11 
repr ••• nted by P. 'he controll.r 
utiliz •• odd parity (th. nu.ber of 
.... fted bit. on the bolt bu. i •• lw.y. oddl. 
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4.4 COntroller Interface. 

D'rC-500DB nlla 
WINCHESTER 
CONTROL INTERFACI 

• 2 

4 

I 

I 

10 

12 

14 

11 

11 

20 

22 

24 

21 

28 

30 

32 

:If 

IIGIAL lAM! 

I!DUCID WRITE CUJtR!tlT--- • 
READ S!LEC! 28 __________ • 

WRITE GATE -------------. 
<---un ClOMPLITE 

c---TRACK 00 

c---WRITE rAULT 
READ SELIC! 2° __________ • 

IlSERV!D 

READ SELIC! 21
----------. 

c---INDU 

c---IlADT 

STEP -------------------. 

DRIY! SELIC! 1----------. 
DRIY! SELIC! 2----------. 
OilY! SELIC! 3-~--------. 

OilY! ~Llc! 4----------. 

DIIIC!ION IN -----------. 

.,.-50".1 
ClOMPATIBLI 
CONTROL INTERFACI 

~I All odd llllllbered pin. are connected to .1gn" ground. 
All .1gna11 are negative true. 
S .. rigure 4-2 for Dri .. 'a Data Interface Infor.ation 

• ""en COntroller h progr..ect to interface with drive. havillCJ .ore 
than eight CI, head., thi. line i. vaed a •• head .elect 1 line. 

rIGURI 4-1 CXllITROLLD to WINCHESTER OilY! COIITIOL INTERFACI 
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DTC-500DI lUllS 
WIRams'l'lR 

pATA IR'l'IRFACB 

1 

2 
I 

3 

- • -
5 , 
1 

• , 
10 

11 

12 

13 

It 

15 

l' 

11 

18 

19 
20 

S'I'-506l412 
CXlIIPATIILB 

BIGIW. NAME DATA IR'l'IRFACB 

c---DlIV! BELEC'l'ID 

WERVED 
I 

--
WERVED 

BSERVED 

RESERVED 

BSERVED 

+KPN VRI'l'I DATA--------. 

-KFK VRI'l'I DATA--------. 

c-_ +KPN UN> DATA 

c __ -HPN lEAD DATA 

.... .. ........ line ... y be .par ••• 
... figur •• -1 for Dri".', control Interfac. infonaation 
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DrC-520DI SIRlES 
PLOPPY DIU DRIVE IIGIIAL IWII 5.25· PLOPPY DRIVE 

III'l'!RFAC! SAUX COIIPATIILI 

2 SPAR! 

4 III USE/SPAR! , DRIVE 4 S!L!CT----. 

I c----IIIDEX 

10 DRIVE 1 S!L!CT----. 

12 DRIVE 2 S!L!CT----. 

14 DRIVE 3 S!L!CT----. 

11 MOTOR 0.----------. 
II DIRlCTIo.---------. 

20 ITEP--------------· 

22 WRIT! DlTA--------. 

24 WRIT! GlT!--------. 

25 c----TRACIt 000 

28 c----WRIT! PROTICT 

30 c----REAO DATA • CLOCKS 

32 1101 SILlCT-.------. 

34 SPAR! 

mBl All odd JI1IIIbered pilUl are COIIMCted to IiCJIUIl ground. 
All IiglUlll are negative true. 

PIGURI 4-3 mtITlOLLll to PLOPPY DISK DlIYl IJITDFACI 
(520DI and 540DI, 
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~be following table define. tbe pin ... ignl8nt. for 01C-02 1/4 incb 
cartridge .trea111!1 ~. dri ... 

tAPI DIlIVI CONNECTOIl I J81 

GIlD 1 2 
J t 
5 , 
7 I 
t 10 

11 12 
13 14 
15 " 17 II 
It 20 
21 22 
21 24 
25 U 
27 21 
2t 30 
Jl 32 
33 Jf 
35 3' n 31 
3t fO 
fl f2 
f3 .. 
f5 f6 
., fl 

GIlD t' 50 

IIOT USED 
IIOT USED 
IIOT USED 
IIO'J' USED 
-'AllIn 
-DATA II~ 7 
-DATA II~ , 
-DATA .I~ 5 
-DATA BIT 4 
-DATA BI~ 3 
-DATA II~ 2 
-DATA II~ 1 
-DATA BIt 0 
-oN LINE 
-IlEQUEST 
-IlESET 
-TRANSFEIl 
-ACJCNOIILBDGI 
-IlEADY 
-IXCEPTION 
-DIIlECTIOII 
NOT USED 
NOT USED 
IIOT USED 
IIO'J' USED 

rlGUII t-t COIItIOLLEIl 'fO 01 C-02 S'J'1lEMDIC TAPI IIlTBllFACB 
(530D1 and 540011 
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4.S theory of oper.tion 

!her. are , po.dbl. pile ... to a CQIIPIet.e c:c.and - •• 10110lIl1 

1) au. rr .. ,b .. . 

2) Arbitration 'h .... (IICISSAIY 101 lIUL'rIPLI llA'l) 

J) 1.lection fha •• 

4» ca.ancI retch ,ha •• 

S) Dat. fran.f.r ,ha •• 

I) ltatu. ,ha •• and ..... g. ,ha •• 

I. Ia. me Pha •• 

'!'he IUS PIlI ph... i ••• ed to iftdic.t. th.t no device i. .cti .. l, •• ing 
the Ro.t Bu •• nd th.t the bu. i •• v.ilable for .n arbitr.tion ph •• e. 
During IUS PIlI PHASI .11 bu •• ignal •• r. not •••• rted. 'rh. IUS Pili 
PHASI 11 d.fined b, the .t.ultaneou. (within 45 n.) condition of both 
BIL" .nd ISY" non-•••• rted whU. 1151'1' 11 not .ctiv •• When ent.ring the 
IUS nEB S'l'Aft .u devic ..... t r.l ..... 11 Une. within 100 na of 
rel ••• ing ISY" and SIL". 

n. Arbitration Pha •• 

!he UlIftA'rIOI PRASI .UOIII • device to g.in control of the bu. 10 th.t 
it can ••• _ the role of INI'rIATOR (RIA). 'rhe UlIftA'J'IOI PHASI 11 not 
needed if th.r. i. only one BO.t Adapt.r. 

After a device detectl the IUS PIlI condition it ... t wait for. ainillua 
of 100 n. or • ~ of 1.1 u. (if it h.~ hope of winning) in order to 
•••• rt 1ST .nd it. own device ID bit. All other data bit •• r. d ••••• rted 
by the INI'J'IATOR. After • Ilinillua tiM of 1.7 u.ec the d.t. bu. 11 
examined to .ee if no other high.r' priorlt, bit i .... erted. ('fII. 
highe.t priority i. 017, lowe.t i. 010). If • bi9h.r priority bit hal 
been d.tected the 100ing device d ..... rt. .U bu. lin... If the device 
det.raine. that it i. the high •• t priority device arbrtr.ting for the 
bu. it •••• rt. SIL. 

If • device that 11 arbitr.ting detlCt. BIL" it ... t ... _ th.t 11 h •• 
lo.t the .rbitr.tion and d •••• ert .11 line •• 
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Ill. Selection ,bal. 
In ord.r to v.in th •• ttention of the CODtroll.r, it 1. nec ••• ary to 
pefon the lollowiD9 •• lection .equenc:1l 

~h. bo.t .u.t fir.t te.t BSY to dete~ne if the bu. i •• v.ilabl.. If 
asy and .11 other I/O lin ••• r. de •••• rted, the bo.t vill •••• rt on. of 
th. det. Un .. (011 • controll.r 101 .nd th.n ... ert lEI.. ~h • 
• ppropri.t. controll.r vill then r •• pond by ••• erting BSY. At thi. 
point th. bo.t .u.t d ••••• rt SIL and D8X. !he controll.r r •• pond. to 
lEI. de ••• erted by •••• rting the C/O line. I/O r ... in. de •• erted 
tbroIIghout the •• lection .equenc: •• 

m:. 
Upon pow.r on r ... t the controll.r viii execute • ca.prehen.iv. ..11 
te.t. During the .elf t •• t the controll.r vill not r •• pond to • 
s.lection .equ.ne. for. period of .00 .. ec (typic.l) .ft.r th. 1ST 
pal... the conu-oller vill DOt .... n asy during thll tiIIe. 

c _______ ) 

SO u-- t 1 ..... 
llin IIU 

DIX I 

lEI. 
15 u. (typical) c .. ______ t 

asl 

C/O I 

1/0 

1St 

• 1. U' IIU .ft.r .... et vith non t.pe ~ (51008, SlOD8, 5.008). 
'0 u • .ax vith 52008. 

200 u. IIU with Tape co..andI (SlOD8, 5.008). 



IY. a-IId retcb ..... . 

rollGldIll) the Hlec:Uoe HqIIence, tile cantroll ... will uHrt. CID, 
CillllicaU ... the .tart of tile ~ ...... ) tIIen •• en. 110 nquuUng 
tile Ur.t bJte of --So !he at will tIleD place till Unt bJte of 
till dllc:riJtor block Oft till data buI. ilia at w11l tIIeII a •• art ACI. 
the controller will tbeD rllpond IIr readi .. till IIrte Oft till data buI ... 
tIIeft .... art 110. ilia IIoat ... t tIleD dluHrt. ACI to .... in till aat 
IIIO/ACI IIandIhIU. 1IIa ...... 1IIb 0IIIIU.aII .til aU IIJtu 01 till ___ ......... 1 ..... . 

CID 
I ________________________ r--

ilo 

I_~I-LI __ t ..... c __ _ 

~ __ """I - _1-1_1 ACI __ t ~ c __ 

. i@Dl![4~~_-_-_-___ -___ :..1 1':::::::::::::::::::::::::::::-_ -.n=nc- C. ') C. DI 
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v. Deta ST .... f.r ,ba •• 

If the ca..and •• nt to the controll.r involv.. • data tr.n.fer the 
controll.r will de •••• rt the C/D lin. to indic.te • data tr.n.fer, If 
the data tr.nder 11 frca the controll.r to the ho.t (r.ad dat'l the I/O 
Un. will be •••• rted. If til. d.t. tr .... f.r 11 fre. the holt to the 
controll.r (write datal the 1/0 Un. will be d ..... rted. the controll.r 
w111 th.n .... rt the lEO 11ne to requ •• t • byte trand.r. the ho.t will 
thea ".pond bJ tr .... f.rriag • bJt. acroa. the data bu. and then ... art. 
ACIt. 'Ib1 ......... bUe cont1llu .. until all date byt .. be .. bean 
t.l' .... fened. 

C/D 

I/O 

-~I' l:--rl_1 

ACI~---------I~~I~ __ I1 ___ -I------
APA~;~~----------~I'-----I 1 ____ ' ___ ' ____ , __ __ 

till1ll9 AI no AI 

" 450 AI 

c60na 
811l· 

pATA III - l!IAD 
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C/D 

flo 

IISG 

DQ 

v. o.ta 'fran.fer Pba •• (continued) 

DA'1'A ftQII IIOS'1' 

-) I c-
I_~_I 1 

';'l:Acx=----I- _ - -' __ T"I --'_I 
-) A c_ 

::':DA:-:TA~--I ___ I --=1=:::: .... 1::: .... 1-----

DA'1'A 0U'1' - BAD 

filling A. 450n. 
I. 700n. 
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VI. .tatu. and ..... g. franat.r Sequence 

following. cc.and or data tranater, the cootroll.r will iniU.t •• 
• t.tu. byt. and ca.pl.tion ..... g. tr.n.f.r. Wh.n •• tatu. byte i. 
required, the cootroll.r will •••• rt c/o .nd I/O. 'h. controll.r will 
th.n •••• rt 110. !h. ho.t 8U.t th.n .ccept the .t.tu. byte on the d.t. 
bu. and •••• rt ACl. 'h. controller will then d ..... rt lEO .nd the ho.t 
dII •• ert. ACl. rollowing the Statu. byte tr.n.f.r, • COIpl.tion ..... g. 
w111 be tran.terred to indic.t. oper.Uon co.pl.t.. 'fh. controll.r will 
.... rt the IISG Une, .long with C/D and 1/0, than .... rt lEO. 'fh. holt 
.ccept. the COIpl.tion ..... g. byte on the data bu. and •••• rt. ACl. 
!h. cootroll.r then r •• pond. by d ••••• rting REQ and the ho.t by 
d ••••• rting ACl. At thi. point lSI and .11 other controller .ignal 
lin •• will be dII ••• rted and the controll.r will return to an lOLl 
.tate. IlL rlMiDe d .... ertid througbout W. .equenc •• 

ISY ~u. aln c _______ ) 

C/D 
~OOu. 
!II! , 

I/O , 
sa , I 

I_I 

- - - ...,---,---
» .50n. C 

"'P!""';;'A------.!.I:- -1:-1--- 1 __ 1 ::"11 c ______ ·11 c~:. ,----------



4.1 lue conditione 

!he bue hae one IlJIIChronoue condition. IIISIt 

"eet condition 

!he USn' COIIDI'IOII 11 DIed to t.ediltely clear III deYicee fn. the bue . 
Ind to reeet III Ittached dri ... or other devicee. It ie to be ueed 
carefully Ie it can CIU .. dlta to be loet during I write. 

!'he USI'l' (.'0lIl)1'1011 11 cr .. ted by the I .. anion of the ..,.. 1!11e for I 
Iliniaa of 25uI. 

4. '7 Phale sequencing 

!II. ord.r in which phal" can occur fol10111 I pruc1bed lequence. 

!he US!'!' condition can Ilwaye retarn the "It. to the IUS nil .tat •• 

In .y.t_ wh.re the UIIIftl'IOII PIIASI i. not u.ed IUS nil 11 fol10111d by 
1!LIC'l'ION Ind by on. or mr. int_tion tran.t.r ph •• " (ClOIIWID, DATA, 
I'1'ATUS, or IIISSAGI) 

1III.n the AltBIftl'IOII PIIASI 11 u.ed it iI fol101Md by IILICfIOII IIId the 
infor.ation tran.t.r ph ••••• 

!IIer. are no r •• trictionl on the lequ.ncing between inf_tioa tranefer 
phl.e •• !hue I DA'A PBASI My follow lnother DA'A PIIASI. 

After the inforation tran.fer pbu.. are CCIIpl.ted the "It. retural to 
the IUS nn .tlt •• 

4.' lign.1 Source. 

!he following tabl. lhowl whicb type of bu. deYice My dri" whicb 11ne. 
during the VlriOU' bu. pha •••• 

lu. Phl.1 ISY· IlL· 

IUS nn non. none 
AltBI'RATIOII ALL On. 
SELEC'l'IOIf I • , Inlt 
COMIWID 'arg none 
DATA II '.rg none 
DATA 00'1' 'arg non. 
STATUS '.rg none 
IIISSAC! II 'arg none 

C/D-
1/0-
IISO­
UO· 

non. 
non. 
non. 
'arg '.rg 
'arg 
'arg 
'Irg 

ACIt-

non. 
none 
Init 
lnit 
lnit 
lnit 
Inlt 
Inlt 

DA'fA IUS 

none 
ID bite 
lnit 
lnlt 
'arg 
Inlt 
'arg 
targ 

------------------------------------------------------------------
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·., Abnor.al Coaaand Te~n.tion 

If no error. occur, tb. cOlaind will proceed •• pr.viou.ly d •• cribed. 
However, if .rron do occur th. controll.r w11l t.nlin.t. th. ~nd and 
~i.t.ly .nt.r th •• t.tu. , ..... g. phi... Irror condition. c.n be 
cla •• ified .. followa: 

11 lu. 'arity error. - !h. controll.r checta for bu. parity .rror 
after .. ch ~ d •• criptor and •• ch block tranafer. fh •• tatu. byt. 
w111 illdieate if a parity error baa OCCIIrred. 

2) Dri .. Interfac. or Controll.r r.lated .rror. - Aft.r th •• ix 
~nd byte. have been aeeepted, errora of thia type can be detected. 
Upon th. d.tection of th •• rror condition (Driv, rault, Driv. lot leady, 
Illeg.l CQIaand,.te.) th. controll.r will .nt.r th •• tatu. , ..... ge 
phil •• fbi .tatu. byte w11l have the error bit •• t. 

31 leadlWrit. Chann.l .rror. - Upon detection of th •••• rror. (lead 
d.t •• rror, leeord not found, Driv. r.ult during' writ.,.tc.) the 
controller .. y tran.fer •• ector, or ~re, of data before it ent.n th • 
• tatu. , .... ag. phil.. fbi error bit i. ..t in the .tatu. byte. 

In c.... 2 , 3 a lequ •• t lena. co.I6nd .. y be i •• ued to r.triev. .rror 
infor.ation. In .itb.r c ••• , any oth.r COIaIDd aay be i •• ued if th. bo.t 
.y.t. doe. not cu. about the deta1la of the erron. 

See hCtion S.3.1 for ca.and a.pletion Statu •• 

• • 10 SCSI Function. supported by 50008 

AUITIU'IQII - fhi. 1. a Bolt fUDCtion 

SILICTIQII - fha 520DS controller ID i. juaper .electable 

CIIlIIIWID 

STATUS 

DAtA 11/011'1' 

lISSAGE II - ca.and cc.plet. (00) only. 
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RC!IOIf 5 

5.0 COIIWIDS I PlOGRAIIIllfC 

5.1 De.cription of co...nd. by Cia •• 

eo.nand. to the controll.r are c.tegorized into .ariou. cl ••••• a. 
indicated below. 

Cia.. 0 - Jon-data '!'rander, Data '!'ran. fer and Statu. co...nd. 

el... 1 - Di.k COpf caa.and 

Cia.. 2-5 - ... erred 

Cia..' - Di.k 'ar ... t.r AI.ign ca..andI 

Cia.. 7 - Di.gno.tic caa.and. 

5.2 Di.k co...nd Specific.tion. 

5.2.1 COIaend ror.at. 

'rile Bo.t h.ue. a cc.and to the controller bJ pa.ling it a COl lco...nd 
De.criptor Block). 

'igur. 5-1 .bowI the fo~t of a typical Cia.. 0 CDI. 

Byt. 0 i. the fir.t 11ft ••• nt to the controller. 

+-------------------------------+ Byte' 71'151.13121110 
---+---+---+---+---+---+---+---o cc.and COde 
-----------+-------------------1 0 I LUll ILogical Addr2 IMS) 

-----------+-------------------2 Logical Addrl 

3 Logical AddrO ILS) 

• • of lIctor./lnterleave COd. 

5 Control 
+-------------------------------+ 

,igure 5-1 
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5.3 can.and rormatl 

o.lcription of th. fi.ld. Ulid io the oo..and Delcriptor .locke 

LUll 

Thil fi.ld lpeeifi •• the logicIl UDit ou.ber of the drive WI are 
Ittaaptill9 to ~nicete with. It corrllpollCla to Drive "leet jllllplr on 
the dri". I. fo11011111 

Drive Seleet 1 • LUll 0 
Drive .eleet 2 • LUll 1 
Drive 'elect 3 • LON 2 
Driv. "leet • • LUI 3 

SLUN • Source drive LUll 
DLUI • o.ltillltion drive LUI 

A Winche.ter drive cln only be I .. igned .. logical unitl 0 and 1. A 
Winchelter drive cannot be .. igned I. logicIl unit. 2 or 3. .ee 
AppendicII r, C, I, or ., for the proper LUll ... iV_t for ),our dri" and 
controller tJPI. 

LAD (0-2) 

lefer to lppeDIlicee P, G, I, '" for proper jllllpll' .ettill9" 

'fh1l 11 I 21 bit logical .eetor Iddrlll of the begiMing .ector of the 
9rouP of .eeton VI w1lh to ecce ... LAD 0 11 the LSI. The LAD field cln be 
frca 0 up to the total ..... of .eetor. Ivailable on • particular drive. 

IIUII8D or I£OCICS 

'fh1l field bold. the nu.ber of .ectore we w1lh to trlOlfer per ~. A 
vllue of 0 will rllult io • tranafer of 256 1ICtor •• 

lII'l'PLIAVI 

'1'tI1I field 11 u.ed to tell the controller whet ioterleave to u .. during 
th. fomat cc.anda or cbeck track ~. 

Interlelve i. I flctor u.1d while fomatting I drive .0 the uler can 
optiaile the throughput of the datI trlOlfer of the IYlt.. Tbe throughput 
of the .Ylt. depend. on the controller'l turnaround tilll for next lector 
and the datI tranafer rete on the holt bul. 

IIO'l'II 

'fhe drive lhould be fomattld with the .... interleave 
throughout the wbole drive ie., when ulill9 rormat Track, 
romat lId trIck, Allign Alternate Track COmmand. the 
interleave lpeclfild lhould be the .... a. the rest of 
the UICke. If interleave 11 not condltent throughout 
tbe drive, perfOdlDC. degradation .. y relult. 
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5.3 ec..and POrlllt. (continued) 

ClOII'l'ROL 

~bi. field contain. tb. control bit. th.t t.ll. the controller how to 
relet If an .rror condition 11 encount.red durill9 tb. c-nd uecution 
pb .... 

!bit bft. 1. defined a. follOWlI 

j-;-j-;-j-;-j-;-j-;-j-i-j-i-j-;-j 
.---.---.---.---.---.---.---.-~-. o 0 0 0 0 0 

I_Link a-and if .et 

, _________ --:D1Iabl. Data Irror Q)rnetion 
, ___________ --'D1Iabl ... try 

DIIAILI II'l'lY 

If tbe DISJUILI II'l'lY bit 11 I, the controller w111 not att-.pt to retry 
the ~nd. 

If tbe DISJUILI II'l'lY bit 11 0, the follow1l19 errore 1'ftU1t in a retry 
attempt. 

a) Record not found, bl ... k error, cl uncorrectable data error, dl 
correctable dltl error, el no ID Iddre .... rk, f) no Dlta adclr ... Mrk. 
ror leek error, a reellibrate and re.eek are perforMd. 
A totll of eigbt attempt. are perforMd before In error 1. reported. If 
tbe retry 11 .ucce •• ful, tbe controller will not report the error to the 
bolt. ~e retry count 1. 1ncr_nted for Iny retry aU...,ted (r.fer to 
Reque.t Logout COIIIInd). 

10'1'1. 

Ito retry 11 perforMd if the cbeck tr.ek a-and 
encount.r. tbe No ID addr ... Mrk error. 

DISJUILI DA~A IlIOR COtw:C'l'IOIf 

If the DtSJUlLZ DATA nROR CORltlCTJOIf bit 1. 0, the controller w111 correct 
tbe dltl if I correctable d.t. error occurred. ~be controller will 
continue witb tbe cc.nand a. thougb tbere ... no data error. !be error 11 
not reported to tbe bo.t. 

If tbe DISJUlLZ DA~A ERROl CORltlC'l'IOIf bit 11 1, tbe controller w111 not 
correet tbe dltl if I correctable d.ta error occurred. 'fbe controller 
teratinltel tbe ~nd .fter the block 11 trend erred to the bolt .nd tb • 
• rror 11 reported to the bo.t. 

~he perlllnent .rror count (refer to aeque.t Logout c:o.andl 11 1ncr_nted 
by one In both c •••• (d1labl.'.nabl. data .rror correction). 
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5.3 CoIDand. ror.at. (continued) 

LIlli CDIWID 

If thll bit 11 'et, .nd the previou. cc.ulnd VI. executed vithout error, 
the controller viII lkip the STATUS and MESSAGE trln.fer .equence .. well 
•• the SILIC'l'IOil lequence and reque.t the nut c_nd t-diltely. fbil 
cuta cIaWII GO co.and/ltatu. overbead wilen DO error occurred. 

5.3.1 Calpletion St.tUI Byte 

CCIIPLftICII mtUS 

At tera1nation of • co.and or following .n error, the controller viII 
c.u.e • .t.tUI byte to be tran.ferred to the ho.t fra. the holt controller 
to the ho.t. fhe ~letioa .tatul byte vill report only th.t an error 
(CHECK CONDI'1'IOII) occured, not the type of error. to obtain the error 
code • aequelt lenae co.and •• t be 1IIued (03 Hex). 

Bit 0 vill be let to 1 if the controller detectl • perity error condition 
during the tr.n.fer of byt .. fra. the holt. Bit 1 vill be .et to 1 if the 
CODtroller detect .... error conditioa during co.and execution. 

Bit. 5 and 6 repre.ent the LOll of the device c.ul1ng the error. In. 
B.ckup ~nd the LOll lpacified 11 the dllk .ddre... If. d1l1t error 
occur. the dilk LON i. reported in the Completion StatUI Byt.. If. 
tape error occur. the tape LOll (3) 11 raported. 

If no error occur., bita 0 - • "ill be •• t to to O. 

the cc.pl.tiOll .tatue art- PonIat i. AI followaa 

j-;-j-,-j-5-j-;-j-i-j-i-j-i-j-;-j 
'-;-j--Lg;--j-;-'-;-'-;-'-;-'-;-' 

Cblclt c:ond1tioa iI_I I' 

BI'1' 0 
BI'1' 1 
BI'1' 2-4 
Blf 5-, 
Blf 7 

.erity Irror • 1_1 

Parity Irror 
Error occ:ured during a..nd lXecutiOll .par. ,.et to 0) 
Logical Unit IfUIIber of tile driv. 
let to 0 

1. 3.2 IlESSAG! IN Bm 

rollowing the tr.nlf.r of the ~letion It.tU. byt., the controll.r 
... ert. the IISG 11n. to indic.t ........ g. In ph.... fhi ....... ge 
con.htl of. I1ngl. byte tranafer, with .11 bitl •• t to 0, indic.ting 
ca.and C'alpl.te. 
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5.. o..cription of oa..and. by Opcod. 

CROUP 0 ClCIIIWIDS PORMAf AIID DlSClIPfIOlf 

Group 0 oa..and 'fable 

00 'fe.t Dri .. leidy 
01 aecllibrlt. 
03 aeque.t S.n •• O. ror.at Driy. 
OS Check 'frIck ror.at 
01 ror.at 'frIck 
07 ror.at lid 'frIck 
08 leld 
OA Writ. 
DB Seek 
01 Aalign Alternat. 'freck 

5 ••• 1 type 0 eo..andl 

'l'ZS'l' DUVE IlIAD! (lID ~O) 

S.lecU the dri .. and nrifi .. thlt the dri .. 11 leidy and I leek 11 not 
in progr .... 

o. 

IJt. , 

o 
1 

2 

3 

• 
5 

+-------------------------------+ 7 I , I 5 I • I 3 121 1 I 0 
---+---+---+---+---+---+---+---o I 0 I 0 I 0 I 0 I 0 101 0 

-----------+-------------------01 LUlf I S.ttoO 
-----------+-------------------S.t to 0 , 
-------------------------------s.t to 0 

let to 0 

control 

+-------------------------------+ 
VALID laROa CODES 

Error COde Interpretation 
m 

Drb. not r.ady 
05 Drive not I.lected 
07 Multipl. drive. ,.lected 
DO seek in pro;r ••• 
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5 ••• 1 'rJpe 0 c:a.and. (c;ontinued) 

UCALIIM'l'I (JIll 01) 

The dr1v. 'pecU1ed by the LUll 1 •• t.pped toward the 0IIt11d. track unt1l 
.1ther, . 

1. Track 0 nag 1. detected or 
a. .or. Itep. !lave lieu illued tbaD an1labl. track for the 

dev1c. type. 

Since the recaUbrat. ~ •• t .top and look for track O. aU Itep. 
are _-overlapped. (i •••• ,Up. 1_ for a .. k cmPfl,te and traclt O. 
repeat 1f 110 track 0) 

+-------------------------------+ Iyte' 716151.13Ialll0 
---+---+---+---+---+---+---+---o 0 1 010 1 0 1 0 1 0 1 0 1 1 
-----------+-------------------1 01 LUll 1 S.t to 0 

-----------+-------------------a set toO 

3 

• 
5 

set to 0 

set to 0 

control 

+-------------------------------+ 

Error Code 

~~ 
o. 
05 
06 
07 

VALID IUOJl COOlS 

Interpretation 
, 

110 , .. It ~lete 
Drive not ready 
Drive not ,elected 
10 track 0 found 
1II1tipl. drive •• elected 
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5.4.1 !'ype 0 c:o.and. (conUnuld) 

UQUIS! SDSI (811 03) 

'!'hi. ~ return. 4 bJt .. of dri .. and controller- .en.e •• Data (C/D 
de •• erted) for the .pacified LUI. It .ult be illued t..edi.tely .fter an 
error (lit I of the Statu. bJte .et to 0) to ,et the .aUd .en •• of the 
error. 

+-------------------------------+ 
1ytI' 71'151413121110 

---+---+---+---+---+---+---+---000 010 0 0 I I 

-----------+-------------------1 01 LUI 1 S.t to 0 

-----------+-------------------2 let toO 

3 

• 
5 

Set to 0 

Set to 0 

let to 0 

+-------------------------------+ 
'!'h. required fi.ld. for tbi. ec.and arel OPCODI and LUI. 

the .en.e bJt.. are returned in the followill9 fOmlt. 

+-------------------------------+ Iyte' 71'151413121110 
---+---+---+---+---+---+---+---o IDSI IY'1'I 

-----------+-------------------I OILUlI LAD 2 . 

-----------+-------------------2 LAD I 

3 LAD 0 

+-------------------------------+ 

!!!!!!! 
If • pemiRent tape error occurred durill9 
• °Re.tore- operaUon, the lOlled .ector 
addre •• point. to the .ector in error +1. 
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UQUES1' HIISE (BEl Oll (COIItinliedl 

DUIII'rIOIII 01 !III rIILDS USED DI !III HllSE ILOC1t 

HllSE 1m 

'rhi. i. the byte that •• cribe. the detan. OZ' tilt aature of the error 
ita.lf. 'rbIi»ltl ere defiaed a. follow .. 

+-------------------------------+ IytIO 171,lsl.,lI211101 
+---+---+---+---+---+---+---+---+ I 1---I-~:~~::~r:::-:;!. 

---------------- Spare (.et to lerO) 
,-------------------- Ilock addre •• valid 

Ilock Addre •• Valid (lit 71 
'rhit bit lndicat .. that tilt Logical lector Addre .. , W in byt .. 1 thrII 3 
contain tilt valid logical addr... of tilt block at wbicb the error 
occurred. 

Error Type (Bit 5,.1 
'rhe.e two bit. de.cr1bea tilt general type of error. It can COIItiin either 
on. of the following' 

00 for drive related error. 
01 for controller r.lated trrOZ'. 
10 for co.aand related errOZ'. 
11 for .tacellealOll' error. 

Error COd. (Bit l-O) 
'rhia i. a • bit field that dIIcribe. tilt actllal error interpretation IInder 
eacb general t:ype of errOZ'. 

LUll 

'rbi. field indicate. tilt logical IlDit DUIber of the drive where the .rror 
bad OCC\Irred. 

LAD 2,1,0 
'rhi. i. a 21 bit logical addre •• of the .ector at which the error 
OCC\Irred, 'rhi. field i. valid only if the Block Addre •• Valid bit i. .et 
iD the UIISE byte. 

ror Error COde. and •• criptiona refer to Section 6,0 in the Controller 
'pacification and Section •• 0 la the 'rape Iaterface and co..and 
'pacification. 
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5 ••• 1 fJpe 0 co.and. (continued, 

PORMAt OilY! (Hn 0., 

thi. ~nd CIU... the .pacified LUll to be fomatted ulilM) the int.r1 .... 
flctor .pacified in byt... ~mattin9 .tlrt. fro. trick 0 of cylind.r 0 
and continue. until III tr.ckl hi •• been written. Dati fi.ld. .r. written 
with. lID 15. Int.rl .... flcton of 0 .nd 1 are •• t to I. Invalid 
interl .... f1cton u. thoi. thlt Ire 9t.ltar thin one half the IMIber of 
.eeton per trick. track IJId CJlinder overflow i. handled IUtautiCIUy 
by the controilir. 

1!2!!!. 
thil ~nd doe. not cheek data. ~r Yerificltlon 
of fotlllt ... alia tRACK PORMAT ClOIIIWID. 

Byte' 

o 
1 

2 

3 

• 

+-------------------------------+ 7 I , I 5 I • I 3 I 2 I 1 I 0 
---+---+---+---+---+---+---+---o I 0 I 0 I 0 I 0 I I I 0 1 0 
-----------+-------------------01 LUll 1 let toO 

-----------+-------------------I.t to 0 

let to 0 

Interl .... ractor 

5 COntrol 

+------------------------~------+ 
VALID DIlOI CODU 

'rror Cod. Interpretltlon 

02 
03 O. 
05 
06 
07 
0' 
17 
30 

10 lDdex 
10 ... k COIIpl.t. 
writ. flult 
Drift not reldy 
Drb. not •• leeted 
10 track 0 found 
Multipl. dri.e. I.leeted 
Di.k .edil changed 
writ. protected 
... error 
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5 ••• 1 fype 0 cc-ud. (COAtinued) 

aIICK nACI (III OS) (!lOt .,.Ud for 'loppy) 

!bit CQIaAftd cbeckl the integrity of the tr.ck .pacified by the Logical 
Ilock .ddt.... ID fi.ld. and data fi.ld. .r. v.rified .g.ln.t ICC v.lu. 
recorded. ,be CGIaIDd .1.0 en.ur •• that the int.rl •• ve recorded .. tch •• 
the value in Iyte S. An interleave f.ctor of 0 11 .et equal to one. 110 
data 11 tran.ferred to the holt. to 'pacify the track addre .. , any 
Logical Ilock eddr ... GO that track .. , be lI.ed. 

+-------------------------------+ arte t 7 I , I 5 I .• I 3 I 2 I 1 I 0 
---+---+---+---+---+---+---+---000010010 1 
---+-------+-------------------1 01 UIII I LAD 2 
---+-------+-------------------2 LAD I 

3 

• 
LAD 0 

Interleave rector 

5 COntrol 
+-------------------------------+ 

Error Code 
BEX 
Oi 

02 
03 O. 
05 
06 
07 
11 
1] 
If 
15 
11 
U 
!Ai. 
le 
21 
22 
2l 
30 

VALID uaoa CODES 

Interpret.tion 

110 index 
110 ... k caaplete 
Write fault 
Drive not re.dy . 
Drive not .elected 
10 track 0 found 
Multiple drive. .elected 
Uncorrectabl. d.ta .rror 
110 addl... found in data field 
110 record found 
leek error 
Correctabl. d.ta error 
lad tr.ck fl.g .et 
Incorrect interle.ve f.ctor 
Unable to r •• d .lternat. track data 
Illeg.l .ector addre •• 
Illegal function for drive type 
Volu. overflow 
tower up diagnoatic .rror 
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5.4.1 !ypI 0 ca..and. (continued) 

POIUIA'1' 'l'IACl (HD 01) 

'1'hil co.and fonutl the epeclfied trick with no flq ••• t in th. 10 
field. of .11 .ector. on the trick. It 11.0 fill. the dltl fi.ld with 
dltl pettlrn 15 Rex. 

+-------------------------------+ Iyt., 716151413121110 
---+---+---+---+---+---+---+---o 0 1 0 1 0 1 0 1 0 1 1 I 1 I 0 
-----------+-------------------1 LUll I LAD 2 

-----------+-------------------2 LAD 1 

3 

4 

LAD 0 

Int.rl .... rlctor 

5 control 
+-------------------------------+ 

'1'h. required field. for thil co.and are OPCODI, LUll, LAD 2,1,0 and 
IN'l'ERLEAVE • 

Error COde 
RlX or 

02 
0] 
04 
05 
01 
07 
0' 
17 
]0 

VALID IRIlOR CODBS 

Interpretation 

110 index 
110 ... k callplet. 
Write fault 
Dri.e not reecly 
Dri •• DDt .elected 
110 trick 0 found 
MUltiple dri.e •• elected 
cartridge chlnged 
Write protected 
Ponr up diICJllO.t1c error 
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fOlIIA'l' lAD 'l'1lCl (HEX 07) (DOt .. Ud for floppy) 

ror.at bad tr.ct co.aand for.at. th. lpacified tr.ct with the bad block 
fl.g .et in ell 10 fielda on the tr.ct. Dat. pattern of IS hex il filled 
in the data field. I'Ilture ace ..... to the .ector. on thi. track will ,et 
"bad block found· error. 

bfer to bad 10 c:c.aand (OpCode 12 
for 10 bit defLnition). 

+-------------------------------+ Iyte • 7 I , I 5 I 4 I 3 I 2 I 1 I 0 
---+---+---+---+---+---+---+---o 0 I 0 I 0 I 0 101 I I 1 I I 
-----------+-------------------I LUll I LAD 2 

-----------+-------------------2 LAD I 

3 

4 

5 

LAD 0 

Interle.ve ractor 

control 

+-------------------------------+ 
'l'he required nelda for W. cc.and area OPCODI, LUI, LAD 2,1,0 end 
ImItLllVi. 

Irror Code 
J!! 

01 
02 
03 
04 
05 
07 
Of 
n 
21 
30 

VALlO IDOl COOlS 

Interpret.tion 

Jlo index 
110 lut complete 
write fault 
Drive not re.dy 
Dri .. not lelected 
Multiple drive •• elected 
Di.t -.di. ch.nged 
Write protected 
Illegal lector .ddre •• 
a. error 
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5.4.1 Type 0 commands (continued) 

READ DATA (HEX 08) 

This command causes the number of sectors specified by byte 4 to be 
transferred to the host. The .tarting sector is specified by the logical 
lector address in bytes 1,2 and 3. Up to 256 .ectors can be transferred 
with a .ingle READ command. 

+-------------------------------+ 
Byte • 7 1 6 1 5 1 4 1 3 1 2 1 1 1 0 

---+---+---+---+---+---+---+---
o 010101011101010 

-----------+-------------------o 1 LUN 1 LAD 2 
-----------+-------------------

2 LAD 1 

3 

4 

5 

LAD 0 

Sector Xfer count 

COntrol 
+-------------------------------+ 

Error Code 
HEX 
02 

04 
OS 
07 
09 
10 
11 
12 
13 
14 
15 
18 
19 
1C 
1E 
21 
23 

VALID ERROR CODES 
Interpretation 

No leek complete 
Drive not ready 
Drive not selected 
Multiple drives selected 
Disk media changed 
BCC error in ID field 
Uncorrectable error in data field 
No ID address mark found 
No data address mark found 
No record found 
Seek error 
Correctable data error 
Bad track flag Bet 
Unable to read alternate track data 
Illegal access to alternate track 
Illegal sector address 
Volume overflow 
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5.4. 1 Type 0 Cc:laInands (continued I 

WRITE DATA (HEX OAI 

The number of sectors specified by byte 4 are written to the selected LUN 
beginning with the sector specified by the logical lector address in bytes 
1,2, and 3. 

+-------------------------------+ 
Byte • 7 1 6 1 5 1 4 1 3 1 2 1 1 1 0 

---+---+---+---+---+---+---+---o 010101011101110 
-----------+-------------------01 LUNI LAD 2 

-----------+-------------------
2 LAD 1 

3 

4 

LAD 0 

Sector Xfer count 

5 COntrol 
+-------------------------------+ 

Error COde 
HEX 
02 

03 
04 
OS 
07 
09 
10 
12 
14 
15 
17 
19 
lC 
IE 
21 
23 

VALID ERROR CODES 

Interpretation 

No leek complete 
Write fault 
Drive. not ready 
Drive not selected 
Multiple drives selected 
Disk media changed 
ECC error in ID field 
No ID address mark found 
No record found 
Seek error 
write protected 
Bad track flag set 
Unable to read alternate track data 
Illegal access to alternate track 
Illegal sector address 
Volume overflow 
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5.4.1 Type 0 Commands (continued) 

SEEK (HEX OBI 

This command initiates a seek to the cylinder where the block .pecified in 
the LAD field il located. For Winchester drives capable of doing overlap 
seeks, depending on how the drive parameter (Byte 7 bit 6) is set, it 
could immediately return completion status before the seek complete il 
found from the drive. Normally it returns the completion status only 
after the leek had been completed. 

NOTE: 

For further information on implementation of 
overlapped Beek refer to Appendix E, page 91. 

+-------------------------------t 
Byte * 7 1 6 1 5 1 4 1 3 1 2 1 1 1 0 

---+---t---t---t---t---t---t---
o 010101011101111 

-----------t-------------------o 1 LUN 1 LAD 2 
-----------t-------------------2 LAD 1 

3 

4 

5 

LAD 0 

Set to 0 

Set to 0 
t-------------------------------t 

The required fields for thiB command are: OPCODE, LUN and LAD 2,1,0. 

Error Code 
HEX 
02 

04 
OS 
07 
21 

VALID ERROR CODES 

Interpretation 

No seek complete 
Drive not ready 
Drive not selected 
Multiple drives selected 
Illegal sector address 
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5.4.1 Type D Commands (continued) 

ASSIGN ALTERNATE TRACK (HEX DE) (not valid for Floppy) 

This command formats the track (Winchester drives only) specified in the 
LAD field with the alternated bad track flag set in the 10 fields and with 
the track address of the alternate track written in the data fields. 

!Q!!!. 

ID bit definition may be found under Read 
ID Command (Opcode E2). 

Future write/read access to that specified track will cause the drive to 
leek to the alternate track, transparent to the host software, and do the 
write/read on the alternate track. 

+-------------------------------+ 
Byte * 7 1 6 1 5 1 4 1 3 1 2 1 1 1 0 

---+---+---+---+---+---+---+---o 010101011111110 
-----------+-------------------o 1 LUN 1 LAD 2 
-----------+-------------------

2 LAD 1 

3 LAD 0 

4 Interleave Factor 

5 Set to 0 
+-------------------------------+ 

The required fields for this command are: OPCODE, LUN, LAD 2,1,0 and 
INTERLEAVE: 

After the controller receives the command, it will collect the alternate 
track address as data (C/O deasserted) from the host in the following 
format: 

+-------------------------------+ 
Byte * 7 1 6 1 5 1 4 1 3 1 2 1 1 1 0 

---+---+---+---+---+---+---+---o 0 001 LAD 2 

2 

3 

LAD 1 

LAD 0 

Set to 0 
+-------------------------------+ 
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ASSIGN ALTEIUlATE TRACK (HEX OE) (continued) 

Alternate track. can be assigned one level 
only. That is, an alternate track cannot 
have another alternate track assigned to it. 
Allo no two defective tracks should be assigned 
to the lame alternate. (For further information 
on alternate track alsignment and usage, refer 
to Appendix D). 

WARNING I 

1. Data written on the original track as well 
as the alternate track will be destroyed. 

2. Since the controller does not check whether a 
track has been previously assigned as an 
alternate to another track, the user must be 
careful not to assign two defective tracks to 
the same alternate. 

Error Code 
HEX 
or 

02 
03 
04 
05 
07 
09 
17 
21 
30 

VALID ERROR CODES 

Interpretation 

No index 
No leek complete 
Write fault 
Drive not ready 
Drive not lelected 
Multiple drives selected 
Disk media changed 
Write protected 
Illegal lector address 
Ram error 
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CHANGE CARTRIDGE (HEX 18) 

This command causes the "Change cartridge" line (J2 - Pin 2) to be 
asserted for a period of one (I) millisecond. There are no valid error 
codes for thi. command. 

+-------------------------------+ 
Byte • 7 1 6 1 5 1 , 1 3 1 2 1 1 1 0 

---+---+---+---+---+---+---+---o 010101111101111 
-----------+-------------------1 0 1 LUN 1 Rot U8ed 

-----------+-------------------2 Rot U8ed 

3 , 
5 

Rot U8ed 

Rot U8ed 

Rot U8ed 

+-------------------------------+ 
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5.5 Type 1 Commands 

COpy COMMAND (HEX 20) 

This command copies a specified number of records from a Bource LUN to a 
destination LUN. If either device reaches volume end prior to the sector 
count being exhausted, a volume overflow error is pOlted. Source and 
destination LUN's may be the .ame. 

+-------------------------------+ 
Byte • 7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 

---+---+---+---+---+---+---+---o 010111010101010 
-----------+-------------------o ISRC LUNILogical Addr2 (MS) 
-----------+-------------------2 Logical Addr1 

3 

4 

Logical AddrO (LS) 

Sector Xfer count 

5 0 IDST LUNILogical Addr2 (MS) 

6 

7 

8 

9 

Logical Addr1 

Logical AddrO (LS) 

Not used 

Control 
+-------------------------------+ 

Error Code 
HEX 
02 

03 
04 
05 
06 
07 
09 
10 
11 
12 
13 
14 
15 
17 
18 
19 
1e 
1E 
21 
23 

VALID ERROR CODES 
Interpretation 

No seek complete 
Write fault 
Drive not ready 
Drive not selected 
No track 0 found 
Multiple drives selected 
Disk media changed 
ECC error in ID field 
Uncorrectable error in data field 
No ID address mark found 
No data address mark found 
No record found 
Seek error 
Write protected 
Correctable data error 
Bad track flag Bet 
Unable to read alternate track data 
Illegal access to alternate track 
Illegal sector address 
Volume overflow 
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5.6 Type 5 Commands 

COPY COMMAND (HEX AO) 

This command transfers the data blocks from the specified source device 
location to the specified destination device location. The number of data 
blocks to copy is specified in the number of blocks field (byte 7 - byte 9 
is LSB). If the field i. zero, 16,777,216 blocks will be copied. 

Byte If 

o 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

17161514131211101 

1 1 0 1 1 OPCODE 
-------------------------------

1 LUNls 1 LAD 2/s* 

1 LAD 1/s* 

LAD O/s* 

LUNld LAD 21d* 

LAD 1/d* 

LAD O/d* 

If OF BLOCKS 2 

If OF BLOCKS 1 

If OF BLOCKS 0 

o 
CONTROL 

"s" • the source device 
"d" • the destination device. 

I 
I 

*Refer to Appendix A for Logical Address Computation 

NOTE: Lunls, Lunld and logical addresses are only applicable to the disk 
drives. 

-51-



VALID III10Il CODES 
Error Code 
!!!! 

02 
03 
04 
05 
06 
07 
0' 
10 
11 
12 
13 
14 
15 
17 
11 
U 
1C 
11 
21 
n 

Interpretation 

10 ... k co.p1ete 
Write fault 
Dri .. not ready 
Drive not .elected 
10 track 0 found 
MUltiple drive. .elected 
Diek lledia chllll9ed 
ICC error in ID field 
Uncorrectable error in data field 
lID ID addre .... rk found 
lID data addre.. ..rk found 
lID record found 
Seek error 
Write protected 
COrrectable data error 
.ad track flag .et 
Unable to read alternate track data 
Illegal acee •• to alternate track 
Illegal aector addl.a. 
Vol_ owuUow 
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5.1 trpe' ec.andl 

OPCOD! 00 

'f1111 ec.and 11 I1Ib diYided Into bo~. 'fill IU~ opcod. 11 
lpec:1flld In bJt. 2 of the mi. 
sub-Opcod! plSmptlOi 

o IIIflne flCIIIPJ d1lk trick fOmlt 
1 Inlbl./dlllbl. double Itlp function 

1UI-oPClDD1 00 DIPlJII I'LOPPI DIg t'ltACI fOlIMA'l' 

'f1111 ~nd 11 .11d for defining the track fOmlt of the floppy lledla to 
the controller, 1 ••• , 11", denllt! and byte.,.ector. If 8,te • II zero, 
the nUllblr of lector. per track w11 be II delcribecl in 8,te 5 In the 
'frack rOrillt COde. If 8,t •• 11 non-Iero, the IlUlllber of lecton per track 
will be a. lpec:1flld in bJte 4 and ov.rride the nwaber of lecton per 
track u iJlpl1ld in the 'frIck Porillt COde. 

+-------------------------------+ Iyte' 11,,51413121110 
---+---+---+---+---+---+---+---011 1 I 0 1 0 1 0 1 0 I 010 
-----------+-------------------1 01 LUll I Set toO 

-----------+-------------------2 Set to 0 

3 

4 

set to 0 

leeton per 'frIck 

5 'frIck rorut COde 

+-------------------------------+ 

ZrrorCOde 
m 

22 

VALID IItlOl COOlS 

Interpretltion 

Illegl1 function for drive type 

!m!. 
'filii ~nd cannot be -Linked- to another 
~. 
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5.7.1 !rIck foraat COdeI 5 1/4 Inch (250 &bit) (trPe ') 

!!! pelcription 

00 lingle denlity, lingle lided, PM recording, 
121 by tel per eector, Ii I~tore per track. 

01 lingle dendty, double I1ded, PM recording, 
12. byt .. per lector, Ii lectorl per treck. 

0' Double denlity, lingle lided, 
Bide 0 - cylinder 0 ... recording 
15 lectOri per track 
All other tracD • IIPII recording 
256 by til per lector, 16 ,eeton per track 

07 Double denlity, double lided, 
Bide 0 - cylinder 0 ... recording 
All other tracD • IIPII recording 
256 bytel per lector, Ii lectorl per track, 

" Double dauity, lingle lided, IIPII recording, 
256 byt .. per ,ector, 16 lectorl per trICk. 

17 Double deuity, double I1ded, IIPII recording, 
256 bytII per ,ector, Ii ,eeton per track, 

U e Double denlitr, dngle I1ded, IIPII recording, 
512 byt .. per lector, • ,ectorl per track, 

•• e Double deDlity, double ,ided, IIPII recording, 
512 bytel per ,ector, I lectorl per track, 

II Double deuity, lingle I1ded, IIPII recording, 
10a4 by til per ,ector, 5 netorl per trICk, 

Il Double dauity, cIoIIble lided, IIPII recording, 
10a4 by tel per lector, 5 lecton per trICk. 

!!2!!!. 
If trick foraat intoraation for floppy il not 
lpecified atter .. ch relet or power-on, the 
default code will be II followa, 

!rack foraat IA (hex) 
Double delity, lingle-lided; 
512 bytel/,ector, • ,ectorl/track 

• AlIO lupportl , leeton per tract ul1ng byte 4 of the CO c:c-and 
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5.7.1 'l'1'aek PcmIIt Cod" I Incb (500 !bit) ('J'rpe 'I 

II!! Deacription 

00 . .ingl. denli ty, lingl. lided, PM recording, 
121 bJt" per lector, U lecton per track. 

01 .ingl. denlity, double lided, PM recording, 
121 bJt.1 per lector, U lecton per trick. 

0' Doubl. denlity, lingl. lided 
.ide 0 - CJlinder 0 • PM recording 
UI bJt" per lector, U leeton per trick 
All other trlckl • KrM recording 
25' bJteI per lector, 2' lectorl per trick 

07 Doubl. denlity, double lided, 
.ide 0 - CJlinder 0 • PM reeording 
UI bJt" per lector, 26 leeton per trick 
All otber trlckl • KrM recording 
251 bJtel per lector, U lecton per track. 

I' Doubl. denlity, lingle lided, KrM recording, 
25' bJt .. per lector, U lecton per trick. 

17 Doubl. denlity, double lided, KrM recording, 
251 bJtel per lector, U lecton per trick. 

U- Doubl. denlity, lingl. lided, IIPM· recording, 
5U bJt.1 per lector, 15 lecton per trick. 

II- Double denlity, double lided, IIPM recording, 
512 bJtel per lector, 15 lectorl per trick. 

U Double denlity, lingle aided, IIPM recording, 
1024 11ft .. per lector, I lecton per track. 

er Double deuity, cto'uble aided, IIPM recording, 
1024 bJt.1 per lector, I lecton per trick. 

110211 

If track f~t inf~tion for floppy il not 
apecified after .Icb r.let or power-on, the 
default code will be al followl' 

'l'1'ack forlllt U (bex) 
Double delity, lingle-lided; 
SU IIftelllector. I lecton/track 

• &l1O IUpporU l' .ector. per track uaing Ifte 4 of the CO ccanand. 
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5.7.1 track rOl'lUt Code. ('type ') (continued) 

lua-oPCODI 01 INABLI/DIWLI DOUBLI ftU rtBICTIOI 

!hi. function allow. the u •• r to r.ad/writ ••• tpi di.kette. on a " tpi 
di.k driv.. s.t bit 0 of byte • of the CDB to I to .nable double .tep 
function. .. •• t bit. 0 of byt •• of tile CDI to 0 to di.abl. doubl •• t.p 
function. 

+-------------------------------+ Iyt.' 716151.13121110 
---+---+---+---+---+---+---+---o 111101·010101010 
-----------+-------------------o 1 LUll 1 let to 0 

-----------+-------------------2 0 1 0 1 0 1 0 1 0 1 0 1 0 1 1 
'3 let to 0 

• Ioabl./Di.abl. Doubl. Step 

5 aet to 0 

+-------------------------------+ 

Error Code 
m 22 

VALID IUDa COOlS 

Internretation 

Illegal function for drive type 

!!2I!!. 
Upon power-up or r ... t the default ,iI -di.able 
doubl. .tap-
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5.7.1 tract ronat COdea ('l'Jpe II (continued) 

AlSIGII DIll PUAIII'l'III (Ra 01 

"'11 ca.and aUon tile holt to .et up rigid dl.k .,.riable par_tar. for 
the .peciUId WII. !he rlXID, UMOVABLI, or rlXID/UMOVABLI dilk drive 
.,ariabl .. are .tlp pul.e width, .tlp period, .tap liOde, IIIXiaa head 
adelre •• , .uiaa cyUnder addre .. , reduced write current cylinder addre •• , 
write precalPln'ation cylinder addre •• and nuaber of .ector. per track, 
thai, different aanufacturer'. drivel can be ulld for each WII. Yhere ara 
DO .,aUd error codel for thil ca.and. 

+------_ .. _---------------------+ Byta • 7 I 5 • 3 2 1 0 
---+---+---+---+---+---+---+---011 1 101 0 I 0 1 0 1 1 1 0 
-----------+-------------------1 olLUI 1010101010 
-----------+-------------------2 set toO 

3 

• 
5 

let to 0 

set to 0 

set to 0 
+---------------------~---------+ 

the required Uelda for W. cc.ancI 11'11 OPCODI and W. 

Depending Oft how the 1\111P1H 11'1 .et up on the controller, 10 byt.. of 
par_terl will be collectld froa the hOlt .1 Data ICID dea .. ertedl udng 
two different foraat. for floppy drivel or Winche.ter drivel. (rOr ~re 
inforaation on the proper ju.per .ettingl refer to Appendice. r through 
J). 
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AS&IGtI DISI PUAKE'l'IIIS (l1li el) (continued) 

When defining Winehe.t.r drive par ... ter. th. following 10 byte. of di.k 
par .. ten are ~ ... d u elata. 

+-------------------------------+ Iyt. • 7 1 , 1 5 1 4 1 l 1 2 1 1 1 0 
---+---+---+---+---+---+---+---o It.p pul.. width 

1 

2 

l 

• 
5 

at.p ~r1od 

atep •• 

IIU1aa bud Iddr ••• 

IIu cylinder eddr HI 

IIu CYlind.r eddr LO 

, WSIllrit. prlCalp8n •• t1on eyl 

7 0 1 osl I I I I 0 I 0 I r I r 

• IIu lector addr ••• 

• .... rved 
+-------------------.-.......... + 
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5.1.1 !'rack ronat COdeI ,,,,. II (COftUnuedl 

DlPI.lfICII or Ina 
1m 0 - Itep Pull. Width 

fbi. 11 tile tDe tile ftIP .itnal 11 .llerted in 3.Su.ec incr.entl. 

'Ir_ter Valu, 

I - I 
7 - 13 

14 - 20 
21 - 27 

I1fI 1 - Itep Period 

7.0 a.ec 
10.5 a.ec 
14.0 a.ec 
n.s u.ec 

fldl 11ft. detera1n.. tile tiM bet_ two Itep pul.... the 8ftP lignal 11 
d •••• erted between two Itep pul .... 
fbi fang. 11 fra SO Ulec to 12.1 Mec 1D SO Ulec incr_ntl. 

1m 2 - Itep 1Iod. 

fbil 11ft. defin'l the tJPI of Itapping for Which the controll.r il 
configured. fbi following decr1be1 the ... Iupported by the controller. 

Il001 0 IIonaI or Iuffered Itep 

filii .xii IJIIIIl'lt.. Itep pull.. uling the pul .. width and rat. lpacified 
in Iyt •• 0 and 1. 

Il001 4 11 alec Itep Period 

I1fI 3 -~ lead AdcIre .. 

fIIi. bftI lpac1fi .. tile MSt.a bead addr .. 1 on the drb.. the controller 
can addrell e aaxt.ua of l' h.ad •• 
the range i. fra 0 to IS. (i ••• , 1 to 1'1. 

1m 4-5 ~ c,lillder AdcIr ... 81gh and Low 1ft .. 

....... two 11ft ... pacify the MSt.a cylinder addre .. on the driv •• Iyt. 5 
il the I.a.t lignifieant byt •• 
the rlllC)e i. fra 0 to 1023. (1 ••• , up to 1024 cylinder.l. 
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DU'DIITICII or Ims (contiDlaedl 

1m ,- bduce wrlt. Cllrnnt cyUnderllfrlt. Precc.peuat1oD CJUnder 

Th1l byte apecUl •• the cyUader Mdr ... wiler. reduce writ. current aDd • 
write pr~ftlatlon are initially applied. Writ. preca.pln.ation i. 
applied to all cylinder. gr .. t.r than or equal to the 10 blt value (byte , 
and blt. 0-1 of byte 71. A valu. of 0 in byte 7.an. the reduced wrIte 
current function b dl.uled. A 10 bit value of 0 (byt. , ..... bitl 0-1 of 
bJte. 7) ...... tile write precc.peuatioa functioa il dilabled. 

!!!!!.L 
If controller 11 progr~ to interface wlth dri".. 
baYing .:Ir. than • beade, (1 ••• , IJte 3 11 gr .. ter 
tban 7) tbeD Ieduce Write c:urnnt 11 DOt bpI_ted. 

1m 7 - Dri .. !JpI Identifier 

!hi. bJte il defined U folllNll 

11t 7 
IIIIlt be at to 0 to lndicate pulMtlrl an for bird dilk. 

11t , 
'h1l bit lnfcmu the controller to wait for tile IHt CClIIPleu after I 1_ 
cc.IIIId (Opcode 01) to the Wlne_ter drl... If the drl .. il capable of 
overlap 1_, tII1I blt can be let to utiU .. tile fuactloa. 

I. 1Iben blt , • 1 then the controller will not wait for tile 1_ 
OGIIPlete .ignal to becGM lIIerted after tile lut .tap pille. 

Z. Ibe. bit , • 0 tbeD the CODtroller wlll wait for the leek 
ClaIrpl.te Jignal to becGM ulerted after tile Iut ltap pille. 

ED!. 
the I .. k illCOllPlet. tiMout 11 'let to approx1utel, 
3 Iecondl. !bat 11, Ifty 1_ .It be OGIIPleted wiWa 
J .1COIIdI or tile CODtroller wl11 r.,ort an error. 

lit 5 • • 
the.e blt1 DOUfJ tile CODtroller ..... tile dri .. 1, I f1aad or r.ovul. 
tJPI of drlv •• 

00 • fixed drl .. 
01. re.ened 
10 • reDOVable/f1aad 
II. r.ovable 



DlrllfItIOIf or Ims (continued) 

litl J and 2 
let theee biU to aero. 'IIIeIe biU ue neened for future u.e. 

lit 0 , I 
rut of the to-bit write precalplft .. tion .alue. ... d .. cription for Byte 
t. 

Byte • - IIa1aa Iactor Addne. 

tid. a.,t.. MY be a.ed to owerrid. the deflult .ector/track or the la.t 
.ector/traclt par_t.ra b.ued. 1 I.ro (0) cau ••• the current .l1u. to 
r ... in the ..... the def.ult .alue i •• et up durin; power up 
initialilation. fbi. nulber i. the count of the .ector. per track Idnu. 
one (1). the default "a1ue b .et up by the Winch •• ter .ector .11e 
ju.pera. 

Byt. , - .... rftd 

let a.,t.e , to O. !hil a.,t.e il reaerYed for future u.e. 

Upon ponr-on or anr neet c:a.and the controller deflultl to the 
followin; par.etera for the Winche.ter driYIII 

Byt. 0 (lID CIA) 
Iyte 1 (HEX 3e) 
Byte 2 (IIEI 00) 
Iyt. 3 (DI 03) 
Iyte 4 (IIEI 00) 
Iyte 5 (m tI) 
Iyt., (HEX 10) 
Iyte 7 (HEX 00) 
Iyt. I (m 00) 

Byt., (lID 00) 

Itep pul.e width. 10.5 Idcro.econd. 
Step pulle period. 3.0 IdlU.econda 
luffered .tep .ade 
llullber of head. • • 
lllaxt.. cylinder addr ... HI • 0 
Maxt.ua cylinder addre.. to • 153 
Reduced write current • 128 
Wait for Seelt CoIp1ete 
256 byte.'.ector f 33 .ector./track or 
512 byte.l.ector , 18 .ector.ttr.clt or 
1024 byte.'.ector f , .ector.ttraclt a. .et 
up by j1lllper. 
.... ned 
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DErIMITIOJI or BYTES (continued) 

DESCAIPTIOJI or THE PAlWllTlIIS FOR FLOPPy DRIVES 
+-------------------------------+ Byte • 7 I 6 I 5 I 4 I J I 2 I 1 I 0 
---+---+---+---+---+---+---+---o .tep pul.e widtb 

1 

2 

1 

4 

5 

6 

.tap interval 

lax cylinder addr 

Bead .ettling delay 

Bead .eleet delay 

Drive .eleet delay 

Write ;ata delay 

7 1 I I I 0 I 0 I 0 I 0 lot 0 

• Floppy type/write prlCGlP 

• .tart write preca.p cylinder 

+-------------------------------+ 
DlrIMIfIOJI or Bma 0 to • 

JYTE 0 - .tep Pul.. Widtb 

Doe.n't care. Value fixed .t 10u.ee •. 

BYTE 1 - Step Interv.l 

fhe t1lll bitnet! two .t.p pulle.. fhe. value of th1l byte 11 .peeified 
with bit, 3,2 I, and 0 only. Since the roc 765 controll th .... tap 
pull .. , the pul .. period clwlge. depending OD the driv.. fbe data r.ta 11 
.. fo110111I 

- ror a 500K bit/.ee data trlO.f.r r.t., the value i. in one (I) 
.Ul1aecond incr_t. frca 0lIl (1) to .txt .... (16) .UU.ecoad •• 

- ror. 250K bit/.ee data trlO.fer rat., the value i. ift two (2) 
aill11eeond bcr_nta frca two (2) to thirty-two (32, 
ai1111econd •• 

- In botb c ••••• z.ro (0) .peeifi •• the ~ .tap rat •• 
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DUOO'l'ICII or IftIS (COIIUnued) 

I'f'l'I 2 - IIUt.a c:rUnder AdcIreI. 

!he ..... IIIIIIber of c:rUnder. -1. 

1ft. J - lind IettUIl9 Delay 

!hi. .peeifi.. the dela, required fro. the l •• t Br!P pul.. to .alid 
l.adl1lrit •• !h. rlDg. 11 fraa 1.0 .. ec to 256.0 uec in 1.0 .. ec 
incr_nt •• 

1m • - .. ad selact Dlla, 

DoeIn't care. !hi ... lu. 11 DOt anal,aad by the controller. 

1m 5 - Dri .. selact Del., 

Doe.n't car.. !hil .alu. 11 DOt analyaad by the controller. 

1m , - Writ. Gate Dlla, 

DoeIn't car.. !hil .alue 11 DOt analyaad by the controller. 

1m 7 - Dri .. 'l'fpe Jndentifi.r 

let bit 7 to I to indicat. para.eterl are for floppy dilt. 

let bit , to 1 to indicat. thet Ifte •• IJId , are to be read. lita 0 
through 5 are not Ulad. Bet th.l. bitl to O. 
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DUlJII'IIOli or Ims (COAtillll") 

IJ'l'I • - floppy Diet Dd .. (If bit , of Ifte ., 11 .et to 1) 

lpeC1fi .. tile tJPe of fluUll. lIi.t. 

II! ., • 0 for • 2501bit. d.ta rat. dri •• (5 11.· interfac.) 
II! ., • 1 for. 5001bit. data rat. dri •• (5 11.· interface) 
II! , • 1 .anl tllat .1n l' (.otor OIl) .hall not be .... rt ... 

.. t thi. bit to 1 when uling hiVh capacity Di.t Dri ... 
(1'2 '1PI) and th.ir pr.-fotaatt .. llilt.tt ••• 

lIT 6 • 0 .an. that P1n 16 (.otor OIl) w111 be a .. erted. 
II! 0 and 1 .pacify the a.ount of writ. prlCa.pllllatiOll to be 

applied to data written at and .fter the I'fIItlJlG 
1112'1 'UCXIIIPllSU'lOli c:rLlJIDli (lyt. ') 

Dl'fl ruCXlllPllSU'IOI VAWI 

250D 500 D 

t 
o • OllSec • 0 lISec o • 125 lISec • U.S lISec 
1 • 250 nSec • 125 lISec 
1 • IlS nile • 117.5 nSec +-------_. ------------ ............ -------+ 

!2I!!. 
If bit , of Iyt • ., i ••• t to 0, thil 
byt. will •• t to 01 1Ia. 

IJ'l'I • - Starting Write frlCCllplllllt10n CJliDdlr (it bit , of IJtI ., 
b •• t to I).· • 

!hi. byt •• peciti .. the CJUnder (-1) where write ptlCCllpllllltiOll wl1l III 
appU". 

!!2!!! 
If bit , of Iyt • ., i. ..t to 0, the ~l. 
dri .. w111 III prlCCllpllllateci. 



DIP1IfI'lICII or ams (contJ.JlIIlId) 

DlrAUL' 'AIWII'l'IIS POl 1 1m n.orn DIIVI 

Upon nlet, the controll.r w11l default to the parueterl of an SAUO 
drive (1 head, .0 cylind.rl). !hi. alao applicable for the drivea that ere 
pr ... I19Red .1 floppy driv.I 011 the dipavitch. If the floppy drive (a) 
ueed ere other than the 8UO Driv., the uaer lhould let the par ... era for 
the type of floppr dri.,. beilllJ uaed .fter Iftry r .. et or power-on for •• ch 
floppr LUll. 

Pul •• Width • .. lu. not analJled • . Iyt. 0 CI/1) 

IJte 1 CID 07) Itep Pull. Period • 7.0 aillbecond •• 

1yt.2 (ID 4r) 

Iyt.J (ID 11) 

1yt.4 (IIA) 

IJte 5 (Ill) 

Iyt., CI/1) 

1yt.7 (ID '0) 

Iyt' • lID 00) 

Iyt. , lID 00) 

IIIxJaa c:rUnd.r • .0 cylinder •• 

lead 8ettlilllJ Delay • 22 aillbecondl. 

Bead s.lect OIlay •• alu. not analJled. 

Dri.,. select Delay •• alue not analJled. 

write Gate Delay • .alue not analYled. 

Dri.,. type • rloppr drive. 

rloppy Dbt Dri.,. 'l'Jpe • 5 114- interface. 

StartilllJ preccmpenlaUon. 
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5.8 MAINTENANCE AND 'l'lOUBLESHQOTING 

5.1 OV.rvi_ 

two .. int.nanc. and troubl.lhooting aidl are provided with the COntroll.r1 
lenl. Iyt. Irror COd.. and Cia.. COda 1 c:m.and •• 

'l'he S.nl. Iyte Error COd.. (given in Slction ') are provided with the 
Cia .. COd. 0 OpCOde 03 (Requnt I.nl. Iyt •• ) c:c.and. 'I'bI IeIIU IJte Irror 
Cod'" .... cdbed in Slction 5 ••• 1, define an error •• 1 

Type 0 - Driv. lellted 
type 1 - COntroller lelated 
type 2 - c-nd lel.ted 
type 3 - Mi.c.llaDlou. 

!bil lection "'lCribe. tile Clul COda 1 c:o.IIIdI. 

5.8.1 Clu. Cod. 1 c:c.andI 

Cia.. COde 7 caaaand. Ir' diagnostic COIIand. that are i •• ued with a 
.tandard c-nd oa.cdptor Ilock (COB). !h. valid COB for .acb 0pC0dI 11 
.hewn in tbi. .action. ... lectiona 5 ot tbi • ..nual tor additional 
intomation on COl'. end c:o.IIIdI. 

IAN DUGIIOS'l'IC (Ill 10 I 

!hll cCBllnd writ .. the .ector buffer with a data pett.rn, r.a ... it, and 
CClIIpar •• it byte by byte. 'l'hI chICk 11 pertoned with the data patteru 
00, ff, Al and 55. 

+-------------------------------+ 1Jte' 71'151.1312111.0 
---+---+---+---+---+---+---+---o 1111110101.01010 

1 SIt to 0 

-----------+-------------------2 set toO 

3 

• 
let to 0 

S.t to 0 

5 COntrol 

+-------------------------------+ 

Error COde 
HEX 
lO 

VALID IJW)l CXlDIS 

Interpretation 

lUI error 



5.1.1 trpe 7 co.and. (continued) 

WIlD ICC tID 11) (not .aUd for floppy) 

!hI. COIIIInd dl.place. data on the di.t to allow tetting of the ICC logic. 
Thil ~nd requ •• u the nUilber of data bft •• , a. d.t.ra1ned by the 
.ector .11., plu. four (.) ICC bft ••• 

+-------------------------------+ 1ft •• 71'151.13121110 
---+---+---+---+---+---+---+---011 1 1 1 1 0 1 0 1 0 101 I 
-----------+-------------------1 OILUlfI W2 

-----------+-------------------2 WI 

3 

• 
WO 

let to 0 

5 COntrol 
+-------------------------------+ 

Error Code 
HEX 
T2 

03 o. 
OS 
06 
07 
Of 
10 
12 
U 
15 
17 
It 
Ie 
11 
21 
22 
23 

VALID IDOl COOlS 

Interpretation 

110 •• t CCIIpI.ta 
Write fault 
Drive not ready 
Drive not aelected 
JIo tract 0 found 
IUltipl. drive •• elected 
Di.k .edia changed 
ICC error in ID field 
JIo ID addre.. IlU"k found 
110 record found 
•• t error 
Writ. protected 
lad track flag .et 
Unable to read alternate track data 
Illegal acee •• to alternate track 
Illegal .ector addre •• 
Ilegal function for drive type 
vol\llll overflow 

-67-



5.8.1 type 7 ca.and. (continued I 

lEAD ID (JIIX 121 

The ID field of the lector .pecified by the logicil .ector addre.. i. 
trlnderred to the ho.t. only one (11 lector 11 procelled. the dltl 
length .ill be 4 byte.. If th1l -.nd 11 illued to I flexible d1lk 
drive the HIGH CYLINDEa byte will Il.IYI contain I lero (01 and the 
PHYSICAL lima byte will eoDta1n the .... of the lint .ector found oa 
the track. 

+-------------------------------+ ayt"'16151·131211Io 
---+---+---+---+---+---+---+---o I 1 I 1 I 1 0 1 0 1 0 1 110 
-----------+-------------------

1 01 LIDI 1 LU2 
-----------+-------------------2 LUI 

3 

• 
LAD 0 

lot Uled 

5 Control 

+-------------------------------+ 

tbe ID bftll are returDICI in the follow1119 fODllta 

+-------------------------------+ ayte' 716151413121110 
---+---+---+---+---+---+---+---o IISI cy lincler 

-----------+-------------------1 LSi cylinder 

--------------------~----------2 rlIV./Head 

3 &ector 

+-------------------------------+ 



1 ••• 1,," 7 2"""" (00IItl ....... 

Itt, ....... 1 
I • IINdI a ..... . 
J ." ..... . 
• • 0 
I • Altenete tnck flat 
• • lad trICk vitia altenate all ...... 
7 • ladtr_ 

Jrror C!Id! 
'I 
•• 15 
II 
17 
10 
II 
1. 
15 
Ie 
21 

ULJD lID CXIDII 

Il!t!rF!tatlo! 

110 ... callplete 
Drl .. DOt readJ 
Drl .. DOt •• l.cted 
110 trllCk 0 fOUlld 
lultlpl. drl ... Hlected 
ICC error In ID neld 
110 ID eddr.. 8U'k fOllllll 
110 record found 
11ft error 
8Mbl. to reed altenuate tr_ date 
Illegal IICtor ~ 
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5.8.1 nee 7 CcaIuInd. (contJ.nued) 

DRIVE DIAGIIOSTIC (HEX 13) 110'1' cmJIIII'rLf IU'POlTID 

Thil cc.aand perforlll a d1agno.tJ.c on the .pacif1ed LUll. It read •• ector 
o em the tracb .equentJ.allr and tIlen reaa .ector 0 on 256 r~ tracb. 

+-------------------------------+ l)'te. 716151413121110 
---+---+---+---+---+---+---+---

01/ 1 / 1 / 0 / 0 / 0 I 1 I 1 
-----------+-------------------

1 0/ LUll t let to 0 

-----------+-------------------2 lit to 0 

3 

4 

lit to 0 

lit to 0 

5 let to 0 lUll 
+-------------------------------t 

Error COde 
1m! 

02 
04 
05 
06 
07 
10 
12 
14 
15 
lC 

VALID IDOl alOU 

Inte1JlretatJ.on 

JIo ... k cc.plete 
Drive not ready 
Dr1"e not .elected 
110 track 0 found 
IlUltJ.ple dri". •• elected 
ICC error in ID fi.ld 
110 10 ,ddre •• aark fOlllld 
110 record fOlllld . 
I .. k error 
UDab1. to rMel alternate track date 
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5.1.1 trpe , c:-nd. (continuld) 

UOUIS! LOCOU'l' (lID I') 

!hi. ~ i ••• Id to "trine four bJt •• of 109 for the .pecifild LUll. 

+-------------------------------+ art.' 'III51t13121110 
---+---+---+---+---+---+---+---01111 1 I 0 I 0 I 1 I 1 I 0 
-----------+-------------------1 01 LUll I s.t to 0 
-----------+-------------------2 set to 0 

3 

• 
set to 0 

set to 0 

5 Set to 0 ILIIJC 
+-------------------------------+ 

th. 109 trllllferrd to the hott •• Data Illing the following forutl 

+-------------------------------+ art.' '1'151.13121110 
---+---+---+---+---+---+---+---o btry count high 

-----------+-------------------1 btry count low 

2 Perunent .rror high 

3 Pemanent error low 

+-------------------------------+ 
!he following error. vet aceu.Jlatld in the error 1091 

1. ~tabl. error in data field. 
2. 110 10 addre .. _rlt 
3. 110 data .ddr ... .arlt • 
•• Seelt error 
5. Record not found 
I. Correctable data .rror. 
,. 10 read error. 
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5.8.1 Type 7 c-ndl I continued) 

DAD ICC lHEX Il) 

'fhil ~nd readl a block of data fra. the dilk without datectill9 
Icorrecting ICC erron. It tranlfen the data and four If) byt .. of ICC 
to the boat in order to .edfy the ICC l09ic of tile controller. 

+ ••••••••••••••••••••• -•••• --••• + 
Iyta , 7 I , I 5 I • I J I 2 I 1 I 0 

••• + ••• + ••• + ••• +--.+ ••• + ••• +-•• 
o 1 111 1 101 1 101 1 I 0 

••••••••••• + ••••••••••••••••••• 
1 LUll I LAD 2 

••••••••••• + ••••• --••••• --••••• 
2 LADl 

l 

f 

LAD 0 

Set to 0 

5 control 
+-•••••••••••• ----.------••• --•• + 

'fhe required fieldl for thi. ~ erel OPCODE, LUll LAD and CON'l'IOL. 
'fhil lector count iI forced to one III internally. 'fhe error codea ere 
th •• _ .. IIAD except data ICC errore ere not reported. 

DAD DAD aurna lHEX IC) 

'fbil co.mand tran.ferl the .pacified nUlbar of blockl fra. the controller 
data buffer to the boat. A .alue of lero (0) for tbe nu.ber of blockl 
defaultl to ooe (1). 'fbe LUll can be any nllllber linee no device 
participatel. 'l'be nllllber of by tel returned 11 detenlined by the aector 
.he of tbe .pec1fied LUll. 'fbe bolt can ule th1l co.and following a 
WRITE DA'l'A lurna CQIaIIId to .erify 1lAD1VIl'l'l lequencel without drive 
participation or, on • pal1llnent ICC error in the data field, to obtain 
the bad rICOI'd. 'fher. ere no •• lid error code. for W. ~. 

+ ••••••••••••••••••••••• --•••••• + 
Iyte , 7 I , I 5 I f I 3 I 2 III 0 

••• +.--+ ••• +-•• + ••• + ••• + ••• +._. 
o 1 I 1 I 1 101 1 I 1 I 0 I 0 ._ ••... _-_.+ .•. __ .-•.. _-•.••••. 
1 0 I LUll I IIot uaed 

••••••••• -.+ ••••••••••••• _---_. 
2 IIot Vied 

J 

f 

lot v.ed 

, of Ilockl 

5 COntrol 

t-------------------------------t 
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5.'.1 Trp! 7 a-&ndl (oaatiDUed) 

WlI'1'I OlD IUml (III Jr) 

!llil cc.and caul .. the lpec1f1ed IlIIIIber of data blocltl to be written frca 
the holt to the controller deta buffer. A .. lue of lero (0) for the 
.... r of block. defaultl to one (1). '!he LUll een be any IlUllber aillCtl no 
cleYiCl participate •• !he IIUIIber of brt .. written 11 deterained by the 
aector Iile of the apecified LUI. !he holt can ule th1l ~nd prlCedi", 
a lEAD lurn. co.and to .erifJ a IEAD/WIlIT! .equenee without device 
participation. there are 110 .aUd error cod.1 for thil ~nd. 

+-------------------------------+ 1ft •• 71'151.13121110 
---+---+---+---+---+---+---+---01111 1 101 1 1 1 1 III 
-----------+-------------------1 0 1 LUI 1 lot Uled 

-----------+-------------------2 lot u.ed 

lot Uled 

• of Iloeltl 

5 control 

+-------------------------------+ 
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6.0 IRROR COOl DISCRIPTIONS 

The.e error code de.cription. ar. r.lated to Iyt. 0 01 the lena. alock 
alter the aequ .. t Sen .. c-..d (Cla •• 0, Opcod. Olio 

o 
1 
2 
3 

• 5 
6 
7 , 
P 

1 
2 
3 

• 
5 

7 

• , 
A 

c 

I 
r 

1 

2 
3 

(Drive) Error COde. 
110 .rror .tatll'. 
110 Index .ignal. 
110 leak ec.pl.t •• (approx1Mtely 1 aecl 
Write lault. 
Driv. not ready. 
Driv. not .. lected. 
110 Tr.ck 00. 
MUltiple Winche.ter driv .... lected. 
cartridge changed 
leek in pr ..... 

(COntroller) Error COde. 



7.0 JIIS'l'ALLltlOll AlII) GIIIDAL JIPOIIIIltlOll 

Jntroduction 

the followill9 Appendice8 contain venerll inforution, jllllpU •• tting •• nd 
boerel outUna. for the DfC SODa lido controUen. 

IIountill9 

there are 110 'pacial ~till9 nquir-.ntl. the Appendice. for the boercI 
outline. provide the location if the .ountill9 hoI... to facilitat • 
.auntill9 thl controller on the dri ••• , the .ounting hoI •• provided ar. 
compatible to thoI. vlld with illdv.try .tandard 5.25" dri •••• 

Up to light ,I, controllirl can be ... Uy dailY chained on the WI bu •• 
only the controll.r that il pby.ically at the end of the dailY chain 
lhould ha.e thl tera1nator reli.tor. in.talled. 

the tlllpll'aturl lpacificltion. giYIII in 8ection 2 •• t be Mintained to 
Inlure reliability Itandardl. 
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APPENDIX A IMiICAL ADIIUSS 

A.I OVerview 

Logical Addre .. 11 an acclJallat.1011 ot tba Jlllllber ot &acton, tor 
.ach head, at each cylinder. 

ror uupl •• 

If the drive (dedgnated bJ the LIII) bu 16 &acton par track 
CO thrOugh 15) and a bIada (0 and 1). 

cylinder 0, Head 0 would contain Logical Addre •• 000 through 
015, and Head 1 would contain Logical Addrr ••• 016 through Oll. 

cylinder I, Head 0 would contain Logical Addr ... 032 through 
0.7, and Head 1 would contain Logical Addrre •• 0 •• through 
O'l,etc. !he highe.t po •• ibl. Logical Addre •• i •••• igned to 
the 16th &actor ot Head I, at tha IIU.1.a allowable cylillder 
Addr •••• 

!he Logical Addre .. concept 11 an att..rpt to .nabl •• ottwar. to 
be written which 11 cIevic. independent. !h1l 11 accoIIpU.bed by 
u.ing the .elected driv.'. par ... ter. C.uch aa the highe.t po •• ibl. 
cyUnder addr ••• , IlUllber of .ector. ~ track) Vban calculating tba 
Logical Addr •••• 

When the .elected drive ia ch.nged ca new LIlli the par ... tan can 
be changed if required. the fOEalla (u.ed to calculat. tba Logical 
Addre .. , det.nain.. the new Logical Addr_.al aaa1ped to each 
&actor within the drly •• 

A.2 Calculation ot Logical Addre'l 

Each Logical Addre •• ia calculated by alltiplylng the cylinder 
addr ••• , by the nWllber ot head. per CY,Under, then altiplying thil 
re.ult by the number ot .ectorl per track, and then adding thi. 
re.vlt. !he re.ult. obtained by alltiplying the nllllber of lectorl 
by the head addr ... ; to thia yalue the lector addr .. 1 II added. 

the fOralla tor thil calculat.1011 1 .. 

LA • C (CI (h) (IU + ( (H) (I" + CI) 

Wher. LA. Logical Addre •• 
C. cylinder Addre •• 
h. Number ot head. per cylinder 
•• Number ot lectorl ~ track 
B. aead Addr ••• 
•• &actor Addre •• 
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1.2 calculation of J.ogical AIkIra .. (continued) 

With Wa fomula a unique Logical Mck ••• for each lector on allf drb. 
can be .. tabUahad. 

for .....,1.' 
lit ... LUll 0 11 • dri .. with a ..u- cylinder AIkIr ••• of 256 (0 to 255) 
that h •• t bead. per cylinder (h.ad .ddre •• e. of 0 to 3), and 33 .ector. 
per track ,.ector adelr ••• e. of 0 to 32). 'he highe.t Logical Addre •• for 
thi. drl .. would be calculated a. fo1101181 

C (U5) Ct) (33) ) + ( (3) (33) ) + 32 • Logical AlkIre .. 

or 

33,660 + " + 32 • 33,"1 

which 11 the hl,hMt Logical AddrM. for thia dri ... 

Another Wl1 to .i.uaill. the fomula ia to recognil. that tha Logical 
AlkIre.. ia beill9 iner_tecl bJ a .. lu. of 1 .ach .ector during a fOIlllt 
of the dri ... 

In the abcmt .....,1., each head at cylinder 0 would adYence the Logical 
Wre .. bJ 33, and the Logical Wre .. , at cyl1nder 0, Sector Addre •• 32 
(the 33rd aector), Read 3 (the tth head) would be 131 (t tiM. 33 Ie .. 1 
becau.a of atartill9 at 0). 

Bach cylinder Incr_t would adYanee the Logical AIkIr •• a an equi.alent 
.aunt (132) and aine. there are 25' cylinder. the larv .. t Logical Addr ••• 
i. 132 x 25' • 33,"2 - 1 (becau.e of 0) or 33,7'1. 

-77-



1.3 Determining cylinder Addre •••• 

On. method of d.t.rmining the cylind.r addr... fraa the Logical Addr... il 
to divide the Logical Addr ••• value by the re.ult obtained by .ultiplyiDi 
the nUliber head. per cylinder by the nllllber of lectorl per track. 

!h. re.ult. of thi. calculation vill be I whole nYiber and a friction. !be 
whole IlUllber 11 the cylinder AdcIr ••• , the fraction 11 UIIlained below. 

(Ll lb. I) • cylinder Addr ... and fraction 

Vber. Ll • Logical Addre •• 
h • h.ad. per cylind.r 
I • lector. per track 
I • indicltel divide and • iDdicat'l IUltiply 

!h. fraction 11 a funetion of the nu.ber of beldl. In 011&" Ulllpl. (vith • 
headl) I 

1 fraction between .001 and .250 indicate. b.ad 0, .251 to .500 
indicat •• head 1, .501 to .750 indicatea lINd 2, and .751 to .n, 
indicat .. bead l. 

If we had cho.en an example u.ing 2 h.adl, • valu. of .50 or le •• 
vould indicate head 0 and a v.lul of .51 or po .. ter tIOIIld indicate 
bead 1. 
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Interl ... ill\J 11 I procell wldclt 1.11911' I Logicil lector Addrl •• to laclt 
leCtor that dUf.n frc. it. PhJl1cal Addre... !lie purpo.e 11 to Illow 
thl Bolt tiM to .. nipullt. the dati received frc. I lector Ind be abl. to 
,.t the next required Sector of inforution ftc. the di.k without hiving 
to wait for I full re9Olution of tit. di.k. 

!h. Intlrilavi flctor 11 l.d9J1ed by bJte 4 in ell .. Code 0 COl'. with I 
Porut Drive, Porut !rack, rorut lid !rIck, Check !rack rorut, aeld ID 
and a •• i9J1 alt.rnat. !rack 0p00d ••• 

A reprlaentltlon of PhJ.lcll leCtor .. rlul Logicil Sector, witlt I 33 
lector forut IIId an iDt.rl .... factor of " it lhovn In rigur. I-I. 

II • 

" 

" 
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.vPDIDII C 

IIC!Oa roIIIA'r. 

C.l Wioche.t,r Driv, sector r0F!!t. 

!be D'1'C 500DI &eri •• COnUoller ha. tile option of fi". II1ffereDt typu of 
Wincbelter dri". fGaeta. ., ... fonata U ... follow. 

256 byt •• /.ector' 32 .ecton/Uack 
256 byt •• /.ector' 33 aector./track 
5l:t byteI/.ector, 17 lectorl/Uack 
512 byt.I/lector'.' lec:torl/uack 
102C byteI/lector, • aectorl/UlCk 

'fb. track llJOUt f~ tile 256 byteI/lector • 3Z HCtorI/Uact " IbcNn 
belOWI 

.-----------------------------------------------------+ 
10 • r I • 0 0 .0 • r 256 • 0 0 .3 

byt.. 1 IDe 0 0 byt.. •• byt.. cOO byteI 
00'1 C 00'1 dlta c U'I 

+-----------------------------------------------------t II, n, 00, PI • 1 byte 
4ICC •• byt .. , ID • C byteI 
~ack ClplcitJ • 10C.6 

11 • Index Gap ,CII 
100C. • 32 .ector. • 30. byteI/.ector 

517 • IpHd fOleruc:e 

lO .. 6 

'fbil tract fonat ptVYi_ ,. ~ -I C.," .peed tol.ruc:e. 
I 

'rbe tract IIJout f~ tile 256 byteI/.ector, 33 'ICtorl/trlCk i. lboIID 
below. 

+------------------- -----------------------. 
10 I r I '0101 10 I r 256 • 0 0 13 

byt .. IIDeOO byt .. 1. byteI cOO byteI 
DO'. c 00'1 dlta e U'I 

+-----------------------------------------------------t II, n, 00, PI • 1 byte 
4ICC • C byt .. , JI) • C byteI 
~act c.,acitJ • lOCI' 

11 • Index Gap ,CII 
101'7 • 33 lect~. • 30' byteI/HCtor 

20. • Ipeed fOlerlllCe 

10'" 

tbll tract tGaet fl'"lcIaa (. ~ -) 2.00' QHd ,~erlllCe. 



C.I .inc .... ter Drift lector PorMt. Ccontinuldl 

!lie trICk leJOUt for the 512 bJt .. ,.ector, 17 .ector.,trlCk 11 .bown 
belowl 

+-----------------------------------------------------+ 
10 e r t e 0101 10 e r 512 • 0 0 17 

bJt .. IIOcOO byte. II bJt •• cOO byt" 
00'. c 00'. dati c 41'. 

+-----------------------------------------------------+ ai, PI, 00, " . I byte 
ICC • 4 bJte., to • 4 bJt .. 
trick capacity. lOCI' 

11 • Index cap C411 
"73 • 17 .ector. , 5" bJte,'.ector 

732 • IpeId tolerance 

lOCI' 

!h1l trICk fonat proddel C+ or -) ,.on .peed tolerance. 

!hi track llJOUt for the 512 bJt .. ,.lCtor, II .ector.,trlck i •• bown 
belowl 

+-----------------------------------------------------+ 
10 I r t e 0101 10 I r 512 e ° ° 17 

bJt" IIDcOO bytea 1. byte. cOO byt .. 
00'. cOO'. dlta c 41'. 

+-----------------------------------------------------+ ai, PI, 00, rl • I bJte 
ICC • 4 bJte., to • 4 bytea 
trick capacity • 1041' 

11 • Index cap (41) 
10242 • II .ectore • 5" bJt,,'.ector 

IU • IpeId tolerance 

lOCI' 

!hb trICk fonat proddel C+ or -I 1.5" lpeed tolerance. 
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C.l Winchelter Drive Sector ro~t. (continued) 

The track layout for tile 1024 bJt .. I,actor • ,acton/track 11 ,hown 
below. 

+------------------------------------------~-----------+ 

1 
10 a PIe 0101 10 a r 1024 e 0 01 '1 

byte. IIDcOO byte. II bJt .. cOO byte. 
00', c 00" data c u', 

+------------------------------------------------------+ al, .. , 00, rl • 1 byte 
acc • 4 byte., In • 4 bftII 

frack ClpaCity • 1041' 

11 • Index Gap (41) 
10125 • '.ector.' 1125 bJtea/,actar 

210 .'peed tolerance 

lon, 

Tbi. track forllllt provide, (+ or - » 2.'" ,peed tolerance. 

c.2'fap' rOl'lllt 

'fhe tape Mdia 11 an MSI CClllpltibl. no foot tape cartridqe. The tape 11 
recorded bi-directionaUy on fi.e MCJabyt. IIrpentine tracu. fbe ten 
MCJabyte drive ba. two track.. 'fbI twenty MlJabyte drive .... four tracu, 
of wbich the tint two tracu are CCIIIpItibl. witb tile two tracu on tile 
ten MCJabyte dri ••• 

fbI backup/re.tore fOl'lllt for the 11." tape cartridge CODIi'ta if a trOUP 
of 512 byte recorda VbJ.cb!llb up a fU •• 

'f1P1 roaNlf 
• 

rK I leader 5121 rK 1 Data 512 

c-be&der record--., 
(optional) 

C.l Header 

1 Gap 1 Data 512 1" sac:tor, 

l .. t bloci----.' 

fhe beader i. an optional field that i. u.ed bI tbe bo,t to identify and 
label tape cartridge.. It i, written to tb. f r,t 512 byte block. 
Writing the header "initialize.- the cartridqe and any exi.ting data on 
the tape i, lo.t. A cartridge doel not need a header to be ulabl.. It 11 
tbe bo.t', r"ponaibility to verify any id.ntifinv lnforlllltion in a 
blader. 
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APPIIDJI D 

ALftUAft mel IJIAGI 1fJ!II D'fC t"OII'l'ROU.DS 

Alternate tracks are Uled to replace the bad tracks found durill9 IYlt_ 
initialilation 10 that the Bo.t Iy.ten vill have a continuou. r'lIge of 
dilk _ry vith no defactl. fte preferred leh .. iI to place all the 
alternate tracks at the top of the dllk _ry, (1.e., the Inner track), 
eo that the Bolt IYlt .. can It.ply .. p out the.e treck. and reduce the 
lID'" 1091cal addre .. that the Ho.t Iy.ten 11 aUovecl to acee.. on the 
di.k. rollowing thil ach .. , a a.-ple procedure for a'ligning alternate 
tracks a1ght be al follOWlI 

I. lnitalile Controller with the appropriate dri .. cheracterllticl. 
(All cylinder. and head •• It lpee1fied). 

2. ror..t the .. tire drl .. and .. rify the diek. 

3. alll911 an Iltemlte for .. ch defecti .. trick .. king lUre thlt 
no two defeethe triCks are ndgned to the I ... Ilternate • 

•• Condder 1 .. I9Rill9 Ilternat .. for triCks on the dri"e 
.. nufleturer'l lilt of defeetl., 

5. Accu8Ullte the n1llllber of treeks taken by the alternatel and .. p 
th_ out fro. the renge of dllk _ry which the Holt I"ten 11 
allowed to Icce •• on the dilk (i.e., If the top two track.are 
Uled for alternat .. , the .ax ... track addre •• that the .y.t .. 
• bould acee.. directly i. two Ie.. than the ..ount lpeeified 
1n the Define Dri .. 'ar ... ter COIaInd) • 

•• bpelt It ape 1 through 5 if .ore than one Wlnehnter dri .. 11 to 
be lIIIpl_nted. 

future aceelln to thole d.feeti .. trlekl viII ,mult in ICCeIlill9 the 
eorr .. pondlll9 altematel and vill be tran.parent to the Ho.t .y.t ... 
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IPPUDII I 

IIIPLIMEII'l'IIiG OVIILAPPID SIllS 011 D'l'C DIK COII'UOLLIU 

Por Wincbe.ter dri"e. ce~le of padorlling overlapped .eao, tbe overlap 
function can be utilized by .etting a bit in tbe dri"e para.ten Vllil. 
i .. uing tbe CIa .. 6 OpCode 2 ~. When tbe D'l'C di.k controller 
recei"e. I .eak caaaand it i •• ue. tbe required .tep pul.e. whicb the drive 
buffen. !'be controller then checo I bit in tbe internal drive 
cbarlcteri.tic table Ind If the overlapped function il Illowed, It ret~ 
tbe ca.pletlon .tltU' to tbe Holt without WIlting for the IHk CGiplete 
condition fraa the driv •• 

A typical iaplementation of tbi. function edgbt be where tbe Holt i •• ue. 
In overllpped .eek to drive -A- and whUe the dri"e 11 .eaking, tbe Holt 
could parfor. otber ta.k. whicb iDclude. lervicing or 1a1tilting Jet 
another ta.k on other ddv ... 

If !'e.t Drive leidy caaaand il recei"ed for tbe drive while tbe drive i. 
'till .. eking, tbe controller will r .. pond witb an error !'ype 0 Code D, 
leek in progre ••• !'be Ho.t can decide to perfom laae otber talk or keep 
illuing tbe COIa4nd untl1 I DOmel terednat10n il received, li~nlf,ing a 
lucceaerul ca.pletion of the c:c.and. 

!'bil .ode clnnot be Uled on dri"e. like tbe S!506 tbat cannot lupport 
overlap leak operltion. !'be controller wIll delelect the drIve after the 
.tap pul ... be"e been .ent to the drIve. . 
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APPIIIDII , o1UIIPII tDlPIGUM'ICIfI POI 51001 

!he 50M 8erl_ CDntrollere .11011 the Iller to jllllp8r .. lect 'ftI'lOUI 
controller fIlDCUOIII. !heI. f.nctlou Hel 

wo • CIIIft'IIOLI.Il IDDIISI 

• 0 allorted ID • 0 
I aborted ID • 1 
2 lborted ID • 2 
J aborted ID • J 
• lborted ID •• 
5' lborted ID • 5 
, lborted ID • , 
7 lborted ID • 7 

11 • ..,.., .w" 
• .1nl I • 2 lborted • enabled • 

• 1na 2 - J lborted • dlalbltd. 

13 and w •• WIIIt:IIIftD DIll IICtOl 1111 

w5 I wi I lito per lector 

open open • ~~~ ~.I per lector 
-Shorted open • 25' bJt.1 per lector 
open Ihorted • 512 bJt.1 per lector 
lhorted Sborted • 10:Z. bJt .. per lector 

115, WI, ., and .. - LUll .. Il.-at. 11ft IftIlya8d 011 51001. .inelleltlr 
dri"1 cu be allit_ .. logical lIftiu 0 and 1 onl,. 

I 
2 
J 

is ., ., .. .. lncllilt.r 
.. inchelter 
not .Ied 
not 1l1ee1 

IIIOItftD 
not .Iid 
not IIled 
not .Ied 
not .Ied 

131 • OP!ICMAL IISft - For Internal VI. onl, 
• open I !hil jlllplr lhould not be 1n place • 

.. r1ture '-1 for D!C-510Dl ".... locIUou. 

• AI lhipped 
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Figure F-l OTC-510DB cable Connector. 

Jl - 50 pin connector I 

J2 - 3. pin connector I 

Connect. the Holt to the Controller. 
lee Figure F-l for pin de.ignation •• 

Connect. Winche.ter Drive'. Control 
Interface to the Controller. 
S .. Figur. F-l for pin d •• ignationa. 

J3,J. - 20 pin connector I Connect. Winche.t.r Driv.'. Data 
Interface to Controll.r. 

JIO - • pin connector I 

'lIerll '0 • 

W' 
El3 

I 
I 

". ... 

lei Figur. '-1 for pin de.ignationa. 

AMP - 1-.80.2-1 for connector, 
AMP- 350078-. for pin. (or equival.nt), 
connect. D.C. Power to Controller. 
'in ... ig_t 11 .an beiowl 

'in 1 - 10 connection 
'in 2 - Ground 
'in 3 - Ground 
,in • - +5 ¥DC, 2.' 811' 

- WD ......... 
0-

01. 

FIRMWARE 

WI .ra =~ W' 
W7 
W6 
WI 

not .......... I. 

Fa .... F-1 
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14-. -4.I<IOEW 1.------------------7AS1---------~ 
ALL DIIIIISIOIIS AU INCHES 

lOr DitAIIf '1'0 SCALE 

Piture P-2 DtC 51001, ~rd Dt.8naion. with Mounting HOI •• 
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APPENDIX G JUMPER CONFIGURATIONS PO. 520DB 

The SOODB Serie. Controller. allow the u.er to jUiper .elect variou. 
controller function.. The.e functiona are, 

.,0 - COIft'ROLLD ADDRESS 

• 0 .horted ID • 0 
1 .horted ID • 1 
2 .horted ID • 2 
3 .borted ID • 1 

.,1 - HOST PARI'l'Y 

• .borted ID •• 
5 .horted ID • 5 
, .borted ID • , 
, lborted ID • , 

• Pina 1-2 lborted • enabled, Pina 2-3 lborted • d1aabled 

W2 • Mot On Board 

.,3 and .,. .,incbe.ter Di.t sector liae 

W] W4 Byte, per Sector 
Open Open · 128 byte, per .ector 

*Shorted Open · 256 byte. per .ector 
Open Shorted • 512 byte. per .ector 
Shorted Shorted • 1024 by tel per .ector 

+-----------------------------------------------+ 
WS, "6, 117, W8 • LUX a.lig_nt. Tbe.e jlllllpeu are u.ed to .elect 
the default LUX ... ig_nt for .,incbe.ter and flexibl. driv ••• 

LUN 
o 
1 
2 
3 

JUMPER 
WS 
.,6 
.,7 
.,8 

OPEN 
*Wlnchelter 
Winchelter 
not u.ed 
not u.ed 

V12, V13 • lot on Board. 

V14 • Motor on OVerride. 

SHORTED 
FlexIble 

*Flexible 
Flexible 
'lexibl. 

SHORTED: The Motor on lignal will alway. be a .. erted. 'I'h1a override. 
bit' of byte 08 in the ASSIGN PLEXIBL! DISK PARAME'I'ERS ~. 

*OPEHI The Motor On .ignal 11 a •• erted or dea .. erted according to 
bit 6 of byte o. in the ASSIGII rtUIBL! DIU PAIWIB'l'BU co.and. 

VIS • Ready OVerride. 
SHORTED: The flexible drive i. con.idered to alway. be ready. 

·OPEH: 'l'b1a jllllper .bould not be in place for no kb flexibl. drive •• 

.,31 - OPTIONAL RESET - • Open , 'I'hi. ju.per .hould not be in plac •• 

.,32 - PLOPPY CLOCK - * Pin. 1-2 IUlt be .borted for 520DB. 

See Figure 0.1 for DTC-520DB Jllllper location •• 
• AI .hipped 
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'11'1" 0-1 am:-S20Dl cabl. connector • 

.71 - 50 pin coanectorl 

J2 - 3. pin connectorl 

eonnecta the Ho.t to tile controller. 
8 .. rip" 0..1 for pin d .. lgn.Uon •• 

connect •• 1ncbe.ter Dr1 •• •• COntrol 
Interface to the Controller • 
... r1pre 0..1 for pin de.19nation •• 

.73,.7. - 20 pln connectorl COnnecta .1nche.t.r Drh.'. Data 
Interface to Controller • 

J7 - 3. pin COIIIIICtorI 

.710 - • pin COIIIIICtorI 

'.!P,I-II iii IWI4 

... 

MttoK81e 

... r1pr. JJX for p1n d •• ignation •• 

Clonneet. floppy drhe. to the Controller 
I .. rigur. 0..1 for pin d .. 1gn.t1on •• 

AMP - 1-4'042-1 for connector, 
AMP- 350071-4 for pin. (or equ1.alent), 
connect. D.C. Power to COntroller • 
• 1n a •• 1gD11nt 1. a. .hown belowl 

.1n I - 10 connection 

.1n 2 - Ground 

.in 3 - Ground 

.1n 4 - +5 vDC, 2.6 Alp. 

we 
pD -.......... WI 

'ED 

F ........ 
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APPENDIX H JUMPER CONFIGURATIONS roR 53001 

The 50001 Serie. Controller. allow the u.er to juaper .elect variou. 
controller function.. The.e function. arel 

"0 - CONTROLLER ADOJIISS 

• 0 Ihorted 10 • 0 
1 Ihorted 10 • 1 
2 .horted 10 • 2 
3 lborted 10 • 3 

"1 - HOST PAilITY 

• Ihorted 10 • • 
5 Ihorted 10 • 5 
, lborted 10 • , 
7 lliortacl 10 • 7 

• Pinl 1 - 2 jllllp8red • enabled. 
Pinl 2 - 3 juaperecl • di .. bled. 

If2 - OIC-02 PAilITY 
• Pinl 1 and 2 Ihorted • parity enabled. 

Pinl 2 and 3 lliorted • parity dilabled. 

"3 and ". - "incheltar Dilt Sector aile 

"3 I ". Iytel par Sector 

Open Open · 12. byte. per lector 
·Shorted Open • 256 bytel par lector 
Open Shorted · 512 by tel par lector 
Shorted Sborted • 102. bytel par lector 

.5,"6, W7, •• - LUll alaigllllent WS, W6, W7 and W. ia Uled to juaper 
lelect the dlfault LUll "Iiga.ent for Winchelter 
and Tape Drive. 

tUN 
o 
1 
2 
3 

JUMPER 
W5 W, 
W7 

•• 

OPEN 
·Winche.ter 
·Winchelter 
not uled 

*Tape 

SHOIl'l'ED 
not I Uled 
not Uled 
not Uled 
not Uled 

Tape il alvaYI LUll 3. 

W12, W13, W14. W15 - lot On Board • 

• 31 - OPTIONAL RESET - For Internal Ule Only 
• Open I Thi. jUllper lhould not be in place. 

W32 - fLOPPY CLOCK - * Pinl 2-3 .ult be lborted for 53001. 

aee Figure H-l for DrC-53001 Juaper locationl. 

• AI lhipped 
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,1gun I-I D!C-530DI cable c:'onMctor. 

JI - 50 ,In ~. Cbllnect. the RoIt to the CbIItroUer. 
... ,1911n a-I for pin dn1CJnationa. 

CoImeet. W111Chtt.ter Dr1"e'. control 
Interface to the COntroller • 
... ,1911re 8-1 for pin deaiCJRItlona. 

n,J. - 20 ,In connector. Cbllnectl Winchntar Drhe'. IMta 
Interface to COntroller • 

JI - 50 pin connector. 

JI0 - • pin connector. 

'"", lawlt 

iii 

l 
II 

.I, 

oil ... 

lilt to lalla 

... ,1911re 8-1 for pin dniCJRItion •• 

amnecta the RoIt to the OIC-02 
Interface Strea.ing 'ape Dri"e. See 
'1911re 8-1 for pin deaignationa. 

AMP - I-nOU-l for connector, 
AMP- 350071-. for pinl (or equivalent), 
connecta D.C. Power to Controller. 
'In ul1C)M1nt 11 .a ahown beiowl 

'In I - 10 connection 
'in 2 - Cround 
'In 3 - Ground 
'In • - +5 .oC, 2.6 AIpI 

W2 
'ED 

• 

we 
pDI -.......... .t 

'ID 

' .......... 1 

-'1-

oil 

WI 

"'m 
WI • 
W7 • 

WI • 
W4 • WI 



APPENDIX oJ .JUIIPII COIIfIGUIA'fIOilS POR 54001 

'fhe 50001 Seri.. Controll.r •• llow the u •• r to ju.per I.lect varioua 
controll.r function.. ,he •• functiODl ar •• 

VO - CXII'fIOLLll ADDlISS 

• 0 lborted ID • 0 
1 lborted 10 • 1 
2 lborted ID • 2 
3 lborted 10 • 3 

"1 - lOST PAIlln 

• lborted 10 •• 
5 lborted ID • 5 
, .borted ID • , 
., aborted ID • ., 

• ,iu 1-2 lborted • Ulbled '1u 2-3 aborted • cUlabled 

W2 - QIC-02 PAItI'fY 
*P1u 1-2 lborted • enabled. ,iDI 2-3 .borted • cU.abled. 

V3 and ". - V1nche.ter Di.k Sector S1z • 

.,3 .,4 Bytes Der Sector 
Open Open • 128 byt.. per lector 

-.borted Open • 25' byt.. per .ector 
Open Shorted • 512 byt.. per .ector 

• 1024 bYt •• Der .ector Sborted Shorted 

VS, "', 1r7, "8 • LUN •• lig ... nt. 'h ... japen are u.ed to .. lect 
the default LUI ulig_t for lI1Dc:helter and flexible ddvil. 

LUN 
o 
1 
2 
3 

.JUMPER 
.,5 

'" If7 V. 

OPEN 
·"Inche.t.r 
.,inche.t.r 
not u.ed 

*'fape 

V12, V13 • Not 011 Board • 

.,14 • Notor on OV.rrid •• 

SHORTED 
,lexIbl. 

-Flexibl • 
,lexibl. 
,lexible ,ape 1. alwaYI LUI 3. 

SHORTED: 'fb. Notor on lignal w111 alw.y. be .... rted. 'h18 ov.rr1de. 
bit' of byte 08 1n the ASSIGIi rLEXIBLI DIU PllAHE'rElS cc.aand. 
• OPENI 'fh. Notor 011 lignal 18 .... rted or d ..... rted according to 
bit , of byte 01 In tbe ASSIGIf rLlXIILI DIU .AIWIIftU cc.and. 

V15 • leady OV.rride • 
. SHORTEDI 'fhe flex1bl. driv. 18 conlid.red to .lw.y. be rudy. 

·OPEN: 'hi. ju.per abould not be 1n place for 250 kb flexible ddve •• 

V31 - OPtICIIAL UU'f - • Open I !IU. jllllplr Iboulcl not be 1n plac •• 

• 32 - FLOPPY c:LOCK - • ,1n. 1-2 .al.t be Iborted for StOOl. 

• 11 .b1pped. lee ,1gur. oJ-I for D'fC-StODi oJlIIIpIr Locat.1OD1 

" -. .-'. 

-'2-



'i,ute J-l DtC-540Dl cable Connector. 

Jl - 50 ,in connector, 

J2 - J4pin~1 

connect. the Ho.t to tile controller • 
... ri,ure J-l for pin de. ignition •• 

connect. Winche.ter Dri .. '. control 
Interflce to the controller • 
... ri,ur. J-I for pin delignetion •• 

JJ,J4 - 20 ,ln ~, connect. Wincheater Dri .. ,. Dlt. 

'" - 50 pin connector, 

JIO - 4 ,in connectorl 

10 WI' • 'Ill 

I 
.a 

I 
.IS oM 

MttolCl" 

Interface to Controll.r. 
s .. rigure J-I for pin d •• ignation •• 

connect. floppy drive. to the Controller 
... rigure J-I for ,in de.ignltion •• 

connect. the Ho.t to the OIC-02 
Interface Stre .. ing 'a,. Drive. lee 
figure J-l for pin d •• ignation •• 

AMP - 1-41042-1 for connector, 
AMP- 350071-4 for pin. (or equivalent), 
connect. D.C. Power to controller • 
• in ealignMnt 11 ••• hown belOWI 

'in I - Jo connection 
'in 2 - Ground 
'in J - Ground 
'in 4 - +5 .oC, 2.' ~ • 

w" 
W'" 

W2 
'lED 

I 

we 
pm 

". -.. , ..... w. 
II:!] 

FI .... ~I 

-13-

.. 
WI 

"'m 
'" . W7 

WI • W4 
wa 

W12 
I 



4------------~------~ 
II .. 00 -------.. 1 

,..... I40db IOARD DII1ENSIONI 

ALL DlIIENSIOtIS DB IIIaIES 

IIO'f DWIII '10 SCALI! 

figure J-2 

DTC 520DI, 530DI IIId 5'001 lOUd DiMnliODI with 1IoUnt1~ 1101 •• 
" . ~ , 

-tf-

r·125 



APPIIIDIX I 500DI IIIIU CIOIIIWID 11'1' IUllllART 

CIOIIIWID OPtlODI lID) 

'nPI 0 
fHt "'1iiiItleady 00 
leeaUbrate 01 
lwind 01 
lequeat .. nae 03 
forut Unit o. 
Clleek track rorut 05 
forut track 0' 
forut lad tract 07 
lead 01 
.. ad fape Iloc" 01 
Write til 
Write fape Iloc .. til 
SHk 01 
Aaa1gn Alternat. track 01 
Write rUe Mart 10 
.pace forward 11 
Iraae U 

COVIflPll 20 
lackup 22 
"atore n 
lackup with leader 2 • 
.. ator. COntinu. 2' 

'nPI 2 
btendon fepe. •• Verify tape 45 
lead tlpe Sena. 46 
Write Header .. 
.. ad Header ., 
write .lock. 4A 
.. ad .locka •• 

fT'I'" COVI AD 
Define POD Porlllt CO 
Aal1gn Dilt ,ar..tera 0 

'nPI 7 
.. olagDOltic. 10 
Write ICC 11 
lead to 12 
Drive OilgDOltic 13 
lequeat Logout 16 
lead ICC IA 
lead Data luffer Ie 
Write Dlt'a luffer IF 

-ts-
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•• "lalon Iteeord 
':0' .e" Date Description 
_.~.1 •• ,1- ,4I-II!) _ upaat.. DV J. L. 

A - -81 InJtht re~eaa. _~"'DB Spee Inelud •• "ape - - III) p~ .25 lfJ 58. ,. 8l' ana 'l 
8Sfi7 A - -81 Tape Support Upaate to rev A 

A - 1,,- I. Update pp.25 
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