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Preface 

!'be pur .... of tid. _aal 18 to prov1d4t the ........... " iafonat1Oft 
to ccmf1 .... aad ..... ttt the IIY22I floppy diU OODtI'Ollw. Tbtt 
1D1oratiOll pJ"091ded Mould c:lArUy tM coatroll... COIdMICt1Dft to ay 
SIl1lPl"t COIIJNlt1ble drift ud .... ia the _lttatioD of ••• oci.ted 
iat.-f .. opt1.... Iotb ng1at_r .,1D1tioD ad aoaRAd protoaol ar. 
prov:l.ded for ntf ...... uct .. a aid ia dttftJ.opa.at of URI" 110ft""'. 
ap. .. at1oaal pr ....... outUDe t_ .. of tbe coatroll.- f_t..... .. 
w11 .. ..,lairdag aptnIt10D ia IUl IT-l1 110ft ..... _viroa_t. 
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Section 1 

General Information 

1. IlItIODUC'l'lOl 

n.UV22JIi •• "1 cr.uityaoaVoller cnpat11ll.e .1ththa DEC- B02 
floppy ·di_~.· CDaf' ..... ·.1tb uy augut C01IpaUble drift, it 
ia • direct nlPl __ t tot' .tMIX921~.. The ocmtroller 
provldft either i_AIle -'ityltliOOd1 .. or CifcMabl. __ it, HCOdial, 
providing SlX bftH _lit __ .. dagl* cI1tllartte. . Vtift coafigurttd 
with tvo*ivtt, ..,hdrt .. ·..,. ... t.t..t • d1UWHt dHldty. 

All electronic. .naoat.iDed OIl .. dual-wide board which p1 ... 
directly iato ally tttaadtard LSI"11 backpl. ... ucI iaterteen through. 34 
CCAduator ribbon .cabl. to uy "utlart COIIpat1b1. dr1v. (or • 50 
c:oacIuctor cabl.,.. ..ct1oa 2. 3). Ul coat-roll... .re 1001 teatttd ad 
J'Hdy for plV; ia aDd opent1oa •... The OOIItroll..-1. corlfigvedtor the 
ataDdard .vice addr.. 177170(8) _ iaterrupt:ftctor 264(8). The 
1ntttn'1lpt Hftl ufiClGty .. tto level four. r .. tllntll iaclude: 

22 bit addr_1Ag 

Traaapareatftra¥are baotatrap auta.atica1ly loada either .iDgle 
or doubl. "'1ty ditlllett ... 

Foraatt1Dt _,ability pR"a1ta writing ~ ........ , alutcltlag the 
written .... 1'., and writiag thtt data fl.1_ in tJw···· ... ·.lMtN 
deuity. 

Jupera .llow tlMr alectiOft of beth the alternate addre_ and 
vector. 

Joaper .. 1 ..... 1. four-leftl drift interrupt priority coapatibl. 
with thAt LS"ll/23. 

ProvidH panr fail protectioa for data integrity. 

Writ. curr •• t OOIItro1 81p.l for traau .... t.r tbaa forty-thI'M. 

Write pr~_t:1Oft for ~error rat .. . 

-Dle,POP-ll, LSI-ll, ud ..... an regiatttred tradeUrIE ofD1g1ta1 
£qut,...at Corpor.tion. 

1 



1.1. COKPalEITS 

Floppy di.k controll.r 
lIanual 

1.2. CQlPATIBILITY 

Th1. ..etion d1ecu.... the a.pect. of hardware, .oft yare and ..a1a 
coapat1b11ity with Digital Equ1p .. nt'. 1102 .,.t... The infor .. tion 
will aid the ueer in d.ta interchanging with foreign .,.t .... 

Hardware 

The controlleri. co.patibl. with the LSI-ll, LSI-11/2 and LSI-ll123 
procenora. All circv1 try iaconta1ned on Oftff dUal-wid, board that 
plug. directly into any .tandard LSI-ll.backplane. Alternat. addr ... 
• election and a four-le".ldevice interrupt priority.:h ... provide tbe 
ueer added flexibility for expanded .,.te. configurations. Shugart 
coapat1ble drive logic i. interfaced through a 34-pin ribbon connector. 
Th. connector pin. ar. co.patible with both the Shugart SA460 and 
Tandon TIt 100-4. 

Software 

The JlXV22J1 ia co.pletely co.pat1bl. with RXV21 reg1ater d.fin1t1on and 
coa.and protocol. All DEC-nppli" 80ft war. d_igned to operate with 
the RX02 .yste. will operate with the controller without wod1f1cat1on. 

Dr1v.s 

A double .1ded 96 TP1 5 1/4- ain1-floppy drive aust be u.ed to attain 
5121 byt .. of .torag. capacity. Two drives which are available are the 
Shugart 5A460 and the Tandon Tl00-4. 

JlecU .• 

Either preforaatted or blank aoft eectored diskette. e.y be used with 
the controller. Th. following 11.1'. n ... riz.. the suggeated &edia. 

VERBATIJI 
311 

liD 550-01-18188 
DC 051111 

1.2.1. :5 1/4 Inch Log1c.IIracllFoTMt 

The diskette surfa~ 1. divided into 17 concentric track. nuabered 
0-16. Each cylinder cona1ats of two tracka. The track on side 0 

2 



coat. in • ..ator. 1-13 while the track Oft .i~ 1 oontatna aectora 14-26. 
The track beQiu tad ... at tbe 1Ddttx .rk. n..",_ .... fOJ'tlattfd 11l 
nch • w.y t.at tllia '80ft' 1ndn 1. prec:sedN by t1w leed1-. ..... of 
the ph_tal" ... _1. in it. d1ftlrfttdt.Follwmg .... 'ld.ca1 tac.Wx 
.re40.,....ot .". data, .. bytM of '0' U'ba,and; a.t1\Ds ....... 
_ric indicating thebef1MiDl Oft..t.... M1Mtq tU 1Ddh 
addr_ .ark 1a t.e poIIt tnd .. ,.p couiat1ag of 26 bytH of .". data 
and 6 byt .. of '0' data. TIle n •• t lield ia tIMt aector ..... r for the 
f1rat --=tar. On ;u_. thiIIj,a 1.aa~ ltilitl ..mw. 1.lIeC:tor 
14. 'oUftiAli_ . ....nar·· .... r ,. ·t_ll) ... ~ 01 11 byt .. 
of .", cSataud 6byWa of·,,,e deta. TM ftH't 1»J4 1. tbe data 
record·.· .. fortbe .aeGtor.follow1_ ·tlsttu_ field U· the det. gap 
coftlliat1ng of 28 byt .. 01 ,,.,. data and 'byt.. of '0' data. 1'hi. 
fi.let 1 ..... to.tJleaut a.ctor ···buder.'ollowuavtM 13th data record 
OIl 81aO andtlw •• 26t ... ta record ••• 1 u tM pr:e-1u.x gap 
cODll1ating.ofapptoaiMWly ·620.,,1'."01.'''' data .. 

Each track i. for .. tted 1ft the above __ 1". let .. to F1pre 1-1. The 
aector header field of eacb MOtor ccmtaiu i.aforut1Oft dHcr1bing both 
tbe ..ctor aDd tbe thOk ftv1lber. All·\b4t abo .. f1elda are tecorded in 
,. except •• aotad i. tile fo11owilll aect1oftll. 

IUEX 

--.. ---------...... ---r-... ~---- ..... .,------... ---........ -------.- ... ----·--·/,,1-----------
IDA'.fGlP4Ul&4!lUI) tGAnlaATAIGAl3UI). ID.'AI t 
IIEe. "66 1&132 Uti Cd 11 tltlC.'34 IBCdGAnIIlC. tGAP31 
113 IIYTEIIIIYTII1 IlITEI1 IBITlt2 I 12 t I 
I IF!! I IFI I IF! I IF! I I I I I 

I II) I I 
IIIC. IG.,21 
113 I I 
• , I 

----------~-----.----------------------------------------11----------

---------- I ---._----- --------------- I 
126ltT 161TT I I J 11111 I 61Tt I 118tT t 218Tt t61TT I. 
IFF IOGUt'" 10011"'" .0011 

---------- I ---------- -~---------.-.- t I--WRITE---' t 
SPLICE I 

-----.----- --.-------------.-------------- -----.---.--------I &6OBYTI 61YTt 'ID.IIITRKIIBnUECt'1BYTtClCICRCIID ... vaa JCRClaCI 
I FF tOOl I I I 00 I I 00 I 1 I 2 ttl DATA I 1 I 2 I 

---1------.--------FI-->' 121llTl<-­
"1->12568"'<--

F11'1" I-it 5 1/4-1Mb ~iCll Tr_kFor .. t. 

3 



1.2.2. S!stor H!!4!r 'ir1d 

,.... .... der fi.ld GGDlliat8af7 ~ o1iatonat1oft. ~ th4t 
..... r 111 a fi.ld of 6 bytft 01 -aero- dau for ~1ut1_. ,.... 
bHder aDd tid .. ,....1Ib1. ant a1 .. ,.. I'tICOI'dttd 1ft Fl. 

1. Byte 1. ID Addre. B .. k - A Wli ........ CIODIIi..U.ng of 1 byte 
of FE , .... ) data viththnea:&..1ngclock-U_itiOM _lag a 
C7 CIIn) c1oc1c pattera. TId.. ark 1. dtIcodMf by tile 
c:oatro1ler aad indleat.. t_ atart oftHaec:tor bead_. 

2. Byte 2. Tnu::dE Ad*-- 'I'h1. byte Udicat.. tH abIIolute 
C0-114(8» track~. IacbIMtCtQr coatai_ th1. track 
1ft:for.at1Oft to locate ita paaltioa aa 0ft8 of tbe 71 tracka. 

3. Byte 3. -z.ro-
4. Byte 4. Sector Addrea. - 'I'h1. byteiDdicat.. tbe abeolute 

(1-32(8» MOtor acIdretIII. Bach MCtor coataiu tbi. 
ln1oraatiOft to ideatify ita poeitioa Oft tbe track. 

~. Byte~. -Zero-
6. Byte 6, 7. CRC - Thi. i. the 16 bit cycllc redUftdaacy 

character and i. calculated for each header froa the fir.t S 
bytH of iftfonatiOft, u.iftg the IIJl 3740 polyno.ial.( Refer 
to Cyclic Redundancy Check, sectiOft 1.2.7.). 

1.2.3. Data Field 

The data field COD.iat. of either 131(10) or 2S9(10) byt .. of iafor_tion 
depending upoa the recording ..thod. rr.o.ding the data field i. a field 
of 6 byt .. of ·zero· data for aynchronizatioa. 

The preaable and data addrea8 ... k are alvay. written in Fl. The u .. r 
data and CRe character are either written in FI or KFI aodified, 
eleptDd1Dcruponthe 'onetted eli.kette deuity. 

1. Byte 1. Data Adelr_ Bark - A Wlique ark con.i.ting of a 
data byte (8ft Table 1-U vith three ai .. ing clock 
tran.itiona utag a C1 (ux) clock pattern. Thi. byte i. 
al ya,. written in FI and i. elecodedby the controller to 
indicate the atart of the data field, it. recording .. thod 
(F. va KFI), anel lf tbe field i. a deleted data field • 

.. 



---~------------.---~.--~-------------~---------
I .DDRESS 
I IAII 

IIJ)ICATED I D1.1. I CLOCK 
DIISITY l • I-----.. ------------------~---·., .. ---.. ----------------I 

, ,-----, •• ,--..... --------, .... _-----------_._ ••• ,-.,--.... ---., .. t 
I .DDa .. Fe 
I .... -·-~------ ... -· .... :~:-.,---· .. -----·-..... , .. -------..... ., .. ..,--, .. -I 

n PI C7 

DATA I-~-----------------~·~·---~--~--·-I 
IodUied t P'D C7 I----,--·--.. -,.-.. ---... --·-.. ------..... ---... -... -.. -... -~-.,-.. --I ,a C1 

I-------------------~~·----~----·--, lodil1ed I F9 C1 
-------------~~~------~~~--.~~--~-~----~-------~ 

Table 1-1 s Addr ... lara 

2. 8ft .. 2-129 (nf) 01' ayt .. 2-257 (I,. 1Iod11iecU. UMr Dat •• 
This field is recorded 1ft either FII 01' IFII 1tOd11ied. 
Dependiltg upon the eftCOdin; schne, .it".,- la1Ol" 2M byt •• 
of iDtor_ticm CIUl btP litOI'M. 

3. a,~ r,13q-131.F .~-25f. cae .. Thill 111.~, 1& .b1t cyclic 
ndV~C~4tI" .U ·.111· ~.ted tot etlOtlda" fieU 
fl'Oll .,Jut 1inrt. 129 or 2S'1 byt .. Qf·.~ __ tioft .~1Ag. the 111 
3140pol1ftOllial. ( .. f .. to Cyclic Ieduac:Umcy Cbec:k, Sectioft 
1.2.1). tIl_ Ityt .. an recordttd v1th the ... eacoding 
sohe_ •• tluldata field. 

1.2. 4. Rserd1ftR 5gb ... 

Two ncording ItCh ... are used by the U22J!: double lrequency 'PI) IUld 
DEC 1IOd111ed liller code (Inf). FII is uad 101' single .uity 
recording. 



1. 2. 5. poubl. f'ng!ncY C 8) 

PI HCJOl'd1Dg 1. abaraatw:lDd by • .flux t.raD1I1 t1G1l .t tIut beg1DD:la. of 
Hoh b1 t _11 which 1. collllODly t.ned • clack pu&.. OI'tnaDlt1 t10a .. 
• hovna '1our- 1-2. • log1c ·OIUI·S,.npr ..... tllCf by • .flu t.rana1t.1on 
wS,th1n t.tut bit 04111, • logic -..-0. U npre.-nt.ed by t. ... leek of uy 
flu tnna1 t10n wi th1a • bit 04111. III PI tIut bit C4tll t1_ 1. aWl. 

·0- -a· ·1- ·0· ·1- ·0· 
- - - - - - -I I I I I I I I I I I I I I I I I I -----....... ------.. ------- -------
C C C D C C D C C 
I bit I 
I cell I 

-->1 a. 1<--

1.2.6. DEC lod1f:l!d IFI 

IFI ntCOrd1ng contI1at. of flux trena1t1on. for a logic -on.- and no 
flu· trana1t1on.for a logic -.roe • lclock trena1t1OD only occur. 
betwntwo CCIDIIeCut1" logic -zeroe- .. aboVD in Figure 1-3 belov. 
Th. IIP'I ))1 t 0.11 t1_ 18 4 .... 

-1- -1- -0- -0- -1- -0· ·t- ·1-

I I I I I I f I I I I I ------ ------ ---------D D C D D D 
bit I 

r celli 
-->1 4118 1<--

Tabl. 1-2 au ... riz .. the atandard IF! .ncod1ng algor1th •• 
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--~----~--~----~--~--------~-----~--~----~--.---
DATA IICODED DATA 

I---------------------------·-~--·----~----~·----I I DI-1 • OS-1 CI .. 
1----. .-.,--_ .. ---... ----.... -~-----------.. --------.... ---I 

o 
1 
o 
1 

o 
o 
1 
1 

o 
1 
o 
1 

1 
o 
o 
o 

o 
o 
1 
1 

-------------~-~--------~~--~-~---~~-~-~--.. -.. ~ 
Table .1-21 ··SUadard 1lFl1IIcod:1llg 

I 
I 
I 
I 

a.caUN IdAgl. clne1 ty ........... , ... 101' ··1IotIl ,. aDd If1I 1'ttCI#'d:1ag 
10l'8&u, ad .1a~ aerta11l IFI patt..rna .p lat.o .nagl_ dttDII1t., IlCIcIrM8 
Rrka, a mel1f1ed. algor-1t.h. 18 __ • r. _pp1ag occura v".clata 
patt.ra 01 nutly four OOIIMCNt.1v. -... - 1.11 ..coded. WMIMtftr t.bl8 
pattttrn 18 ftCOd., ....... ',.1 ... :1 ..... 18 appliM. Tabl_ 1-3 _ltaR 
tH enood1Dg a1;o~1 tJaaf ......... u.l· __ • 

.,-----~----~-~-----~-------~~------~-.~--------.----~~~----

I-------------------~------·--~-·~--------~~----~-----------1 
I 011-3 t 11-2 I .-1 DB 

I--~~---~-----------~--------~----~-------~-~---------------t o 1 1 1 1 o 
,~~-~--.-.------~------------------------.. -~--~-~------···-1 
• I 0 110 I 0 0 I 1 0 I 0 0 I 101 
tCll-5 DI-5tc:l-4 DI-4'CI-3 DI"31C1-2 DI-2tCll-l 11-1' CI 01 I 

IICODID DATA 

-----------------------------------------------------------
Table 1-3: lod1f,.1DCfllgor1tha (Spte1.1 Cau) 

Ilum rHd1ag double ... 1 t,. uta ft.lda tu controller c:sheckII for a 
a1_iDg clock .1t briYftll tvo _1'0 data '.lla, ad 1f foUlld. 
aubat1t\lt .. 0IlH for tu two zero dat.a bite (a-rated by t.U ..-c1al 
ucocI1ll1 algor1 t.h.). 

1. 2.7. Cyclic I!dSMlm st.!Fk 

Bach aector hMcIer f1.1d ud data field hH a two byte CIC character 
appelldttd. ,...18. 16 bit cbvacter 18 the r..t ..... that. rwulta VMD 
dlv1d1Dg the data b1ta . tr.,. •• Dted .. a polyao11J.al ICx) J by a 
' ..... tor pol,..1.1 C"x). TH pol,..1.1 __ for III 3740 1. G(x) • 
14 16 + IA12 • IAI. 1. For t.be ...:tor bHdttr' tM data btta lacl .. 
byte 1 thna 5. 'or an FI data f1_1d the data bJ.t. iacludtt byte 1 tIanI 
byU 129. For g' JlFldata f1_1d tH data btu 1ftcltadte by tit 1 tbna byte 
257. . 
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1.3. RlClrXCATICIS 

IECOIDIIG TICIIICIUE: 

Single Deuity 
Double Deaa1ty 

POVIR IESlUlltEIIDTS a 

Vol tag. 

CurNllt 

ElVllOIlIIlTAL 

Tnptl'atun 
8\1udlty 

Ioditiecl J. 37.0 VI 
DIe IodUled IIP1I 

SUagle 'V _pply 
(froe LSI-ll bacttplane) 
2. 54 Typical 

o -.rr.. - 45 degrl. C 
101 - 95' acm-ccmdltDaiag 
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2. GlIIPAL 

Section 2 

Installation 

1M acmtrollttr 1tt a1pped w1tb lItaadard opt!ou coaf1gured. Tbe 
lItudard acIdr_ 177110(8) uc.f ftCtor 2Mte) ... t. . .. n. .•• 1ae 
1nterruptpr1or1ty 18 at to lew1' four. Tbe f1rtlww. boot8trap 18 
d1Hbled. 

lost OPt101l11 aft factory fQ4.1-.tDed tot.. ..t oft.. __ 
coat1 .... ttoa. TIle 1011.1ullptt1'8 auat.:fll"11t.beCNt before tbe al ..... te 
Ju..,.r ... ~rUd ...... to,.,..l"."'I,.. 2~2. au 2-3 foraltuute 
opt1ou ad Ft ... 2-1 .'01' ... ,-.. .. 1,,1.Ga. SeMral of tU opU .. are 
_lact_It1eby U81".IPISOl53-2 p1a..,u....... If thHe pin ,.tlpfrave 
not a.a11abH ....... Yin wrap. 

2.1. CQlFlGUlATIQI 

2.1. 1. !dd£!!! 'e:tm" ,,1!Ct.loa 

The ccmtro11w 1. ala1pped wttb t_ DEC lItaadard .,,1_ addr_ and 
'I4tOt0l' _lp~ .pre .. t tDl77170(8) aDd 264(8), 1"MJMICri.1 .. 1,. Any 
cbup in ~". _t..-,- .-tI1d ...,..-tut. a cbanga 1n 111ft •• 
IIOftware. ~,_ altenate ad*'- and 'Metor opt108 1. 
_lectabl. Md· 1ttCilef1ud .. 117174(8) aDd 270(8', rapect1 •• 1y. To 
.. lect the alt.naat. ~'vector,f1rat·cvt the foil Nt.MIl W15 aad 
W16. 3u.,.. 116 ,to '1'Tad ..,..,.. .. to If' a. abown in. Tabl. 2"1. 
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-----------------~--------~----~~-------~---------
JUIPIIS 

0"101 I~-----------------------------I 15-16 I 16-17 t 8-9 
-----------~--------------------~-.---------------, Standard 

AddrHlt/VlMrtorl 
177170/264 

II OUT OUT 

·--~---·------------~-------------~--~------------I Altlmlate 
Add~/VKtor 
177174/210 

OUT III II 

--------------------------------------------------. 

Table 2-1& Addr ... /V.ctor Option CoIlfiguration 

2.1.2. Dw1ce InwrruptPriority 

Tbe IXV22I .upport. tbe four-l.vel device interrupt priority .ehe .. 
co~tible witb the LSI-11/23. The controller .... rt. interrupt 
reque.t •• nd tIOnitora bigher· Inttlr4tqUHt lin.. during interrupt 
arbitration ude.cribed ift Table 2"2. TM level fOUl"l'4tqunt ia 
alva,. uaertttd by the controll .. , regardl_ ot it. priority, to 
"intain coapatibility vith the LSl"'l1 and LSI"'11/2 J)r'CICttHOra. 
Theiftterrupt priority level i. configured' to level four at the 
factory. If a different interrupt level i. dHired the,folloving 
tOil-etched Juapera .vat be cut. aefer to Table 2-2 for the proper 
Juapera to insert for the de.ired priority level. 

V19 - "20 
V22 - V23 
"24 - "25 

"28 - "29 
"30 - V31 

_.-------_._----------------_.-_._._----.. -._----.. ---.... --.-... -.----.• -------~ 
I PTY I ASIT UIOR I JUKPERS I 
I LEVI . 118-19119-20121-22122-23124-25125-26127-28'28-29130-31131-321 

I----------------------------~-·----------~----·---~---~-----------·-------I I 4" 4 15,6 t OUt I In I OUt I In lIn I OUt I OUt I 1ft I In I Out I 1 .... ________ ... ., ____ .... ___ • ___ '._· _____ ... _________ .. ___ '--. ... ______ A_~- .. -_· __ ---__ -... ___ I 
I 5 I 4,5 I 6 1 OUt I In I 1ft t OUt. 1ft I OUt lout. In. OUt I In 
1--------------------------------------------------------------------------1 I 6 I 4,6 I 7 I In I Out I Out I In I OUt I In I In I OUt '1ft I Out I 

1--------------------------------------------------------------------------1 I 7 14,6,7110ne. In I Out I In I Out I Out I 1ft I 1ft I Out I Out I In I 

1---------------------------------------------------------------------~----. 

Table 2-2: Priority Level Configuration 
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2.1.3. Ioot.trap 

The aoratroll.r board 1DCOrporat.. a traupu'1tDt f1rwan bootIIt.r.ap. 
1'h4t bootIItrap 1. 1D1tlatttd " ...... r ... ogr .... _t1_ 1. tItartad at 
location 173000(IJlda1agall dl":1'" to track O. lint, track 1, ..ctor 
1, 01 unit 0 1. nad and d1aIctttte __ 1ty 18 o.t ... :I.Md. If tlHt 
dialattte :1 •• illg1 .... 1ty, ac::t.or. 1, 3, S, and 7 an 10lldad ute 
__ , alerting at location O. tf tlHt d1l1ktttt. 18 double "'1t.y, 
..atora 1 and 3 are loaded. Progtaa necnat10a 18 tbn trUll&rHd to 
locat1on O. Control!.... an 11M"," ,,1 th th1a f .. tun di88blM. To 
Reble thtt bootatrap rHO.. the JUIIpIt!' batwtteft 142 ad 143 aad i-.rt 
the JUaper bat" .. n '41 and 142 .. ~ in Tabl. 2-3. 

IOTE 

Only one bootatrap .hould INt ellablM in a .,.at .. 
for· proptr operation. If another bootIrtrap 
.x1at. in the 1IY8t .. , 1t IRUIt be d1Rblad bafon' 
enabling the CODtroll.r bootatrap. 

------------------------~--~-~--~---~----.--------
JUlPEIS 

BOOTSTRAP I----~~-~----~-~~--------------I 
41-42 42-43 

I----------------------------------~~-------~------I I BABLED II OUT 

I----------·--~---------------~--------------------I 
I DISABLED. OUT II 

1--------------------------------------------------1 

Table 2-3: 800tatrap Opt1on 

2.1.4. Ir1te PrecoaP'Yat1on 

The ldY22I controller pro.idtttt hard"are "r1 te ~t1on to reduce 
the b1t ah1ft exhibitltd by all dr1 .... uthe recorded flux denaity 
1ncra..-. The CODtroller recognizee the patterna which produce bit 
ahift and precoapanaat.. tbe written pattern. Thia un1que f.ature 
alloy. th. controller to parlora reliably "ith any Shugart coapatibl. 
dr1ft. 
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Coatrollera ant aIlipped with tilt. I_tUN eMbl ........ "tJ,aNGa •• 19 dIMI 
that 101' .an .... 1 .. aiWt ...... ttoa the f .. tun DOt". clf"led. .... .. 1', 

it _.~, tJlf~",t"' •• "-'.t. _ .. "U.. .. ... 11 ....... 
J ...... __ .... '~2 . ..,113 .... ~ • J ........... ".. '.3 ad Ii • 
... .tIon 10 TabD; 2.... . 

I 

• , 
-~-~~--------------------~-.--.--.-.-~---------~--

12-13 13-1. 
1---.. ,.-.... -------.. ---.. -----.. --------... ---·-----.. *>' .... ---1 

DIS.lILID OUT II 
I .... _____ .. W' ______ • ___ ~-- ... _-.. - ..... -·----... ----,---.. --.... --.... , 

----------_._-_.----------------------------------
Tabl. 2 .... : 

1'U croatrollttr U· IlUppICl caU1gu.rwd with • a.. lit., rat.. 
Tab1. 2~S for tH·· IItep rat. J ...... ,.ioD&. 

........ '._ ..... -.... _-_ ........ _--..... -... __ ..... _---_ ... _--_ ..... __ ...... -
S1'IP RATE 

I-------------------I------------~~~--~~~~·~·------t 
1 ..... _,,_~ .. _______ ........ -_I ......... ---~--- .. -_ .. ~<IIII!t----· ... --------1 
I---.. ·~---· ... ----....... -- t ---... -----·~---.-- ........ -·-.. - .. --.. ·_·I 

I OUT 

.--~-~--------.------------------------------------f 
---........ ---.. -.• ------................. -"!Il----.... ---......... --...... . 
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TIl. oaatrallw 1. ftippld vi til 22 tit addr_1ag dtaabilld. lDabU ... 
th1.. opt1oa ·prcwi .. at..... tadcSr1ta8 coatrol clUr1ao ·DllAtl"a_ct1OD11 
allowing the OODtrollw to traDa1er 1nforaat1oa throughout 22 bit 
addrea8 apace. The additional four bita of adc:Ir.- (A(18)-"21)) ant 
co_UD1cateci to the CODtroller .. clHcr1bec1 1ft Rct10D 3.1.2. ..fon 
IHUlbU.ng tIl1. option it 18 lUtCI-arr to IIOd1fy the COITHpODd1ag 
80ftware driver. in orar· to u1nu1n proper rag1atw ooaua1cat1OD .. 
clHcr1becl 1Jlaect1cm S. To uabl.22-b1t ~ 3-lIPtr I'" aDd 141 
.. .bown in Tabl. 2-6. 

22 lIT 
ADDRESSIIG 

I IlABLED 

.fUIIPDS t 1----'-------.. ---.... 1 
II 

I-----------~-----~-I---------------I DISAILID • OUT 

I-~---------------------------------J 

Table 2-6: 22 11tAddr"'1no 

2.1.1. 11acellan!9!.Op!10D8 

There are ... eral opt1Oft. related to factory COft11gurat10n of the 
controller. Th... optlou IIWIt bltcoD11gured .. ahown for proper 
operation of the controller. ..fer to Table 2-7 for th... opt 1008. 
During DI' operat1ona if the baa addrtttM eatabli.htid extenda into the 
per1pheral addr_ pap t_ ccmtroller .... rt. bank _lect 1 (BS1) .. 

required by noraalbua protocol. If the application requ1ne extended 
_lIOry, overlapping the peri"heral ad~ 1*0., th1. option can bit 
d1.abled .. indicated 1n Table 2-7. 

OPTIOJI JUlPERS 

1------------------------------------------------------. I 1-2 I 2-3 I 4-5 I 5-6 I 33-34 I 34-35 I 10-11 I 
1----------------------------------------------------------------------1 I "CTORY' t OUT I II , OUT II I OUT I II 
t·-------------------------------~-----------------~-------------------. 
I IS1 DAILED I II 
I----------~----------------------~----------~-------------------------1 
t IS1 OIS'.I.ED I I OUT I 

I--~-----------------------~---------~---------~-----------------------1 

--------------~-------------------------------------------------------

Table 2-7a l1aoellan.au. Option. 
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2.2. kin c.ci.,.H'OP 
For proper opIb"atloa, tile ftni-flopp, *i ... I8UItt .. coafi""" with 
attRU. to ..wral opt1ou. ,.... ooatroller ... radial dri •• 
alNUOIl. TIl_" *l_(e) __ lei lie CIOI'r • .,CIIlIoU .. ly 00D11gund. 
Wben two clr1 ... al'1f ... , the fJ.nlt ~d bit 0 ud the ..aond dri_ 1. 
ror dfta118 CODCen1. t __ and en .. option refer to table 2-1. 

--~.-.-.-~~--~-~---~--------~------.-------------~--~~~-.--~~-~~--~-
J I 
I 0PtI0i • . D£ICJlIPTIOI 

I DUAL I SIIGLE I 
I DRIVE 0 OlIVE 11 DlIYI 0 I 

I-"---"-~'---"'''-''--'''';'-~'',,---,,-,:--.,-.. -,--.. .,~---------.. ------...... --1 .... ----... --1 
Bl1 I 11'1 .. _11tCt 0 II OUT II 
DI2 I Dr1 •• _lact 1 OUT II OUT 
DS3 t~ •• _leet 2 OUT OUT OUT 
1M. .... , __ leet 3 our OUT OUT 
IS I U II II 
II I our OUT OUT 
JlUI I OUT OUT OUT 

--~---*-----------------------~---~-.-~--~-~~-----------------------

table 2-8: Tandon 11 lOO-tOr1v. Coa11gurat1on 

2. 3. C!bllAA 

A 34-COIlduator I'~'" Gabl. coanec:t.8 the controller to any Shugart 
COIIpItt1ble dr1v ••.• ).· If tint opt1aul cable 1. purcbaaed with the 
controller. ooo~tJut tIQCDt couect.or to tJle SO-pin ..... 1' located at 
the edge otth" controller boal"4. otMIwft tile al1p..-t of p1n 1 of tluP 
IIOCket CODM'Ct.or and hHder .. indicated by tJle arr01f8 shown in Figure 2-2. 
The two 34-pin ~0rtI should ... ~ to tu corr .. ponding dr1vH, 
.. a1n obau'v1ng t .. location of pin 1. 

1S 

• __ M1'!I:_" .... , ..... _ .......... __________ IIlIlllliM'l ___ ~ _________ _ 



Pill 1 _ 

'- - - -.... -_ ...... , 1----1. , _ .... -., 1-----1 I 
I 

1 
I I I 
t I • 

1--"':-'_' /---------1 1----1 1----1 -\ \ \ 
\ \ \ 

\ \ Dr1 .. 
\ \ 

\ \ 
Shugart 
Cowpet1bl.34-P11l 

Cab1. 34-P1Il 
11bbcm Cabl. 

\ \ 
\ I 

\ I 
1\ \ I 

1 \ \ I 
1 \ .. \ I 

1 \ 1 \ I 
1 \ 1 \ I 

1 Pill 1 ____ 1/ 1 
1 Pill 11---1 1 

1 \ I SoCk.t 
1 \1\_ ........ ConllttCtor 

I 1 (50 pill) 
I Ca~t Sid. I 

I 1 
1 11'221 I 
\ I 

\ 8 I 
\ I 
\1\ 1 

I 1 
\ A 1 
\ I 

\ I 
\ I 
\1 

Figure 2-2& Dr1v./Coatroller Cabl1llG 
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... 

,.... c:soaMCtor p1JHI '11wtrated 1ft "pre 2-3 an croapatW. w1th both 
t. auprt SA 460 aM raMon 100-4. p, .. '" *t ... Mtb • Ibugvt 
..,.tDl. bt.er ... ad ocmHOtor .... W ..... * .... ,1111' with·· tile 
exmUollR'. 

1---1 1 • 2 I 
1---1 3 I 4 I 
1---' 5 • & I 
,· .... 1 1 I •• 
1-"-1 9 110 • 
, ---111 112 I 
''''''-113 114 I 
1---115 116 I 
1---111 118 I 
f---I19 120 I 
1---121 122 ,-_ .. _­
.......... 123 .24.<-.. .:.· 
.-..... 25 1261----­
''':'-127 128t .. ---;-
1---'21 13D ,---~­.---.31 132 t---*:­
'---133 134 1--"":''' 
1---135 13& I ....... -~-
1---'31 138 1-----
1---139 .40 t-----
1---141 142 Ic----
1---143 144 Ic----
1-.. -1«5 1461<----" 
'---14'7 t48 1--....... 
1---1.9 150 , 
I -----.. --

Coatl'Oll .. 
CoDMctor 

2.4. CQJ!IO!,LP Im'W=ATIQ!l 

'a.J 
'4 I ----~-----~-----·~16 I -.. _--..... __ .... __ ... __ .... ,I'L' 

------_·--------.1101 ---.... --........ -.. ~ .... ---)o ,I ~ t, -------.... -----.-->', a' 
... -------------••• >, 1.11.1 
~---~--·~ .. ---~--.I1!1 
... ~--------~--,..-.. -., ,Iastt 
--------·----~-~>Iaal .. __ ....... __ ... • .... _---....... >.IUI, 
.. __ ., .. _ .. 4IIt_ ... _ ..... _,_~_1 .. 1' 

~-~-~---~--~----·Jaal 
..... - ... --.. • .. ----.-,· ...... 1 
--.-....... ------.- .. ~ I'al 

tHI 
Dri •• 

ConMotor 

The contralltn' ........ 1 ... rt~. and. w~ll f~1oa 111 ., IoSl-l1 bua .lot 
prov1Ud that.,.,h 1at.Jftpt~1!I ~uail1t,.· .... ~.ta1.... 81 .. 
thHe .1gnala U' .... au, .1Ud~ t1W ... Irl.OttI,. eo .......lot. 
betw_ tta. .LS~'011~"""",,, the. 110ppr coatroJJ.R _,.ft1.-t. 
~th.·~.t.t<tlltePl'tClrtt,~. ..~~.,GtlUult1-tH 
docn&_tat1_"'~"fl.th· tile .. LSll.ll·~ .... <\lat ... whu two 
1at.rruptll 01 ... : .... ,..1.1t' .. ~l ........ rto ..... "'01011e" a 
.... 1C1t1·~. ~tlKl. totbitproGnllOr,tlMtlaJ. ...... 1ta re1ft1 .. pr1or1t,. 
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2. s. :rltTIAL OPEIAtXQI· A.D9!ES!M 

.. for. the following proo.dur.. ar. dona, verify that the controller 
h .. ~n con1igur~ .. d..cri~ in &.etion. 2.1-2.2. 

lOTI 

The bootatrap auat ~ di.abl~ for 
the following proc.dure •• 

1. Apply AC and DC power to the drift(.). The in-uae indicator. on 
both driv ... hould bR off. 

2. P1ac. the Run/Ba1 t Ai tch on the prOC4tHOr to the aal t poei tiOll and 
turn on the prOGNIIOr. An ·t· ctuaracter ahould tMt print_ on the 
terainal .ignifying that conaole ODTtaull:Mlea ntered. Both driv .. 
(fint drive 1, then driv. 0) will ateptbe Iattad. inward 2-track., th.n 
at.p the bud. outward until the hue .ignal i. d.tlfCted. The b..IlCi. 
will not load, and, .... 1f the driv. i. confi~" .. per Section 2-2, the 
in-uae indicators will not light. If the abovw event. do not occur. 
ehlfCk tbe cabling and drive power auppli ... 

3. Place a prefor.att~ acrateh di.kette in drive O. 

4. If the atandard addr... ...ignMDt 18 .1IfCted, open th. CS 
regi.ter uaing ODT by typing 1171701 OIlttt. ter.inal. The procenor 
will di.play the content. of the CS regi.ter. If the controller is 
operating properly a 004040(8) .hould bR print~. Dttpoait a 40000(8) 
in the CS register by typing 40000 CR. Thi. co ... nd will initialize 
the controller. Both drivea .hould ealibrat. for ho_ po.it1on. 
F1rat, dr1ve 1 .tepa inward 2 traeD then outward on. track atat1. 
until th. dr1 v. 1nd1cat.. track 0 baa bRen r.ached. Th. procttdu,. i. 
r.peated on drive O. Aft.r both driv .. ar. calibrated, th. head on 
drive 0 ie loaded. Sector 1 of track 1 on drive 0 i_ r.ad into the 
controller buffer .Thia operationi. indlcat~ by·· tb.. in-He LED on 
drive o. The LED will r •• ain on for a ahort ti_ after the read 
operation ie co.plete. 

If, after initializing, thedriv .. dQ not calibrate or the LED ie not 
activated, cheCk the cabling and power aupplie •• 

S. Reopen theCS regiater U~tion 1'17170(8» using Ql)T.. deecri~ 
abo... Thecontuta of this location .hould be 004040(.8) • Ex •• ining 
the nut location 117112(1) by u.inpthe linefHCI key or typing in 
1171721 ahould yieldeither.2Q4(I) 01'. 244(8'. For a detaUed 
d..aription of the regiater protocol and bit definition. refer to 
Section 3. 

6. If the above procedur.. function .. deacribed. the controller i. 
ready for uae. Eith.r diagnoaticaor an operating ayate. can be 
booted. For d.tail_ on boot_trapping refer to Section 4.2. 
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.. 

1. If tIw ......... a ....... aaaaot ... ru1.tad, __ It tile factory or 
pour loaal r • ., •••• tatt .. lor ••• iIt .... . 

For .. LSI 11/23 the CS aad DI Ng1lrtttn 
aN adctr.-d .. 77711O(8) aad 177112(1), 
1'...-ct1 .. 1, • 
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3. GllDAL 

Section 3 

functional Description 

All ~tw.l"e c:oatrol.of .tn.. U'22IIJ..pIl"fo""by ..... of tyo device 
noiaterat the ·.COBUd aad aut.. (DYCS) nglaterucl • IlUltipurpoee 
data buffer UIQ18'nt1at..r •.. "'" l"eg~.t..n.. _ ..... the INa 
.d..... 17711OC,> "'1'11172(8), ~1 .. 1,jo n. NOUtera eu .. 
,.... or loaded. wit ••. ' •• exc.pt1oaa. 81110 u, ~ioa referriftg 
tothair ........... 

The' DYCS '"11'" ,..... cootrol ····:t.Rfonatloa froa tJut CPU to the 
coatroller ad ..... , ••• t_ uc( .. ttrI'W 1ftI.-t1oafroa tb. ccmtroller 
to the CPU'. T!ut':D"11.pnv1d1N1 fot' acld1ti.al coatrol ·aDd atatua 
lafor.tion I»twn the CPU ud the coatroll.r. Th8 1d __ tioft that 
ia pnaeDt in ttte III'fDB at aft, giv.n t.1_ 1a a f¥llet101l 01 the 
CCtntrollw optn~1_ t.a ",og ..... 

The controller ... ~. lMtCtor 1N1:fer ·capable of· ator1Ag • COIlPl.t.· 
lMICtor. For ...... /writ. opH'ati_ tJut buffer i. ait_ -fill"- before 
a write =-Dd Or -..,tleet- dter • read coaaad \IIldttr Dltl coatrol. 
Durin,. vrite ..... thtt coattall. loGata tM.dfttr'INI aector ud 
tabUf. Wor .. tlOautnrutL4trred to the d.t.ntte. DurinG a rud 
operation tbe .. ired uctor 1. locat_ aad thelMlCtor data .1". 
traD8fernd to tM buffer. 

3.1. 1I§1STBRDErlllTlQlS 

The fonet of tM DYeS "liater 1. ebcnm _10.. FUDCt10D8 are 
initiated by lqad.1ng tlut ..... and .uta CCS) nos.atw,YHn DOt 
buay (bit 5 • 1), with bit 0 • -I. c:o..a.H protocol i. diaouMd 1a 
ctftatl iaNeti_ 3.2 .. 
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15 14 13 12 11 10 9 • 7 , 5 4 3 2 1 a 
---~----------------------~~~-------~---~--------------~-------

IDaIIlTtElT dDIO 122 I 
I I I 102 IEILI 

loa I TI I lIT I DI tUlT I P'UlCTIOI I GO I 
I I I£lBI .SELI I t 

----~------------------------------.-------~-~-~--~------------

BIT DESCRIPTIO! 

15 ERROl: Thi. bit i. at by the coatroller to iftd1cate that 
aD error baa occurnld duriag aD att..,t to eucute a 
co •• nd. Thi. bit 111 cleantd by tH 1fti tiation of a an 
0088aDd or by ..ttiDg the iaitialize bit. When an error i. 
atect.cS the IIXYES 18 Had into tH IIYDB. Thi. bit i. a 
read-ODly bit. 

14 DV22I IIITIALlZE: Thia bit i. at by the proora. to 
initialize tbe controller without initializiag all tH 
d.via.a on tbe LSI-l1 bua. 

ClutIO. 

Loading tbe loyer byte of the IIVCS yill 
al_ load the uPPlfrbyte ofth. avcs. 

'ben tbi. bit i. at. thecaatroller.ill negate Dolle and 
110ft tile head poait'oa ..chui •• of dri.e 1 (if tyO dr' ... 
are a.ailable) . to track O. 'hea·· C08Pleted. tbe aontroller 
yill repeat the operation oa dri". O. 

The controller yill thea clear the error aDd atatua 
regiater, .. t Initialize Dou, aDd at Drive Ready if dri.e 
a 1. ready. Finally, the controller will read .ector 1, 
track 1, of dri.e O. 

Whea ia 22-bit lIOde, thia bit aat by the controller to 
iadicate that the aoatroller i. ready to accept the 
ext.nded add:rua bit. for a full/e.pty buffer or read error 
code COII .. nd. 

13"'12 £ITEIDEJ) ADDRESS BITS: n... bit. U'tt \HIed to epeeify an 
extended bua addr.... lit 12 • KA16_ Bit 13 -Ill'. 
Th ... are write-oaly bit •• 

11 RI02: Thi. bit i. a .. rted by the controller to indicate 
that this is an 1102 type ayste.. This i. a read-only bit. 

10 22 BIT lDDRESSIRG ElABLED: This bit i. nor_lly read as a 
zero. If 22 bit addr ... iag i. enabled aad fill/e.,ty 
buffer or r.ad error codtt C01IIIaIldtlare initiated this bit 
will be .. t along with traufer ready Cft). 

09 USER,mh Jluatbe written _ zero. 

08 DEiStn SELECTt Thia bit .. leet. either .ingle or double 
den.ity operation. When cleared, .ingle denaity 1. 
alect.cS, when .. t, double den.ity i. ~leeted. Thi. i. a 
read/write bit. 
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01 TbISFII RDlUIST I Th1. bit G.pUlM tMt tile aoatro11er 
.... data or ... data ... 11able •.. ft1e .jM .• ·ntIld-oa1,bit. 

06 1....". ...... ·7IWta.1titl·-.t ·bf·· ..... ".. to __ le 
e ·1abn'tipt ...... ta· _vall ....... --,ft"·_ ..,...u. 
aacI ....ned the DoH b1 t. ,.... aoad1t1._ tIWf 1tc1t ,. 
clMHd by la1t1a11_. ThUl t. ...... lIw1t. bit. 

05 DOII£:".i. bit indicat .. t_ COIIpltttlOli of a f1lllCt101l. 
Dou ,,111 .. .rate _ taUrrupt ........ rted 11 1at.ernpt 
..... a ClIDCS bit 6) 1a..t. TIWt 1a • read-oal, btt. 

04 UIIITIILICT. ThUl b1t _lect... of ta two poa.tltcle 
diaD for uecut10a att .... ~ ftmcUcm. TIl1. 1 •• 
I'Hd/wr1te bit. 

03-01 F'UIICT1l0l SILICT: Tb_ bit.. coU OM of \be e1gJlt poDlb1. 
fUftCt10u aacr1bed la d.ul1w1tldD ttWt..-ctlOD. TIl_ 
are ,,r1te-001, bit •• 

000'1118"lfer 
001 hpt,BdI. 
010 Wr1te Sector 
011 RNd Sector 
100 Set led1. o. .. 1ty'For.at 
101 IHd Statu 
110 Wr1te Deleted Data Sec:tor 
111 a.ad Error Code 

00 GOt Ill1tlat ... COMUCt (wr1te-0Il1, bit). 

3. 1.2. UYRI - D&ta luffer (1171 nt.),) 

Thi. reglAeI' _rv.. .. • ..-re1 pur..- data.patbbet" .. n t .. 
CODt:rol1er and the LSI-I1. It ,,111 rep,.....t OM of ........ latera 
~ to tMpntoca1 ott_ flmCtioft 1ft· .OO!i_. TIlHIt· Nllfter. 
1m:ldde t_ 1Ift.'.",_ IIYSA. IIIYIC, 1InU,1I'fIH MCI JIXVIS. 

'ftWI Hll .... 1. arMd/wrlte r .. iater lf the c:oatrol1er 18 not 1ft tJut proc.. of eUClUtlag a cuaad U. e., lt MY be ..a1pu1ated "ltbout 
affect1ag the·· conItrol1er). ,WI_the CGfttl'Oller UI ft4Iftt1ag a =aMftd, 
the regiAer can cmly .. aCCMlMld· "Juta IIVCS blt 1· eft) UI _to 



pata Buffer "'18ter (1I!D8) 

All Wonat101'l t.raufernd to ad fJ'Olltbe flap". .-, •. ,.... tbrough 
the IIXYDI "'Ut.. eDd 'S add~bl. oaly UDder.tbe protocol 01 the 
fllllCt10a in progr_. 

1~ 14 13 12 11 10 , 8 1 6 ~ 4 3 2 1 0 
---~,.----------.. ' ..... ----~--- .. ---.----,----..... --.,--.. -----,---~-.. --... ------

I 
I 

---------------------~---~--~-~----------------~---------------
\-----~--------------------~\I-~----~~----------~---~-----------, IlAD/VlI1'E DATA 

JJXV1)8 FORlIAT 

TrpAdc:f!'!M1M1IIt.r (D'lTA) 

Th1s regi8t.r 1. loaded to indicat. CD which of the 11~(8) (77 deci .. l) 
track. a g1v.n function i. to operat.. It caD ... addr •••• el only under 
the protocol of the function in progr_. 8its 8 through 1~ are Dot. 
uaed and are ignored. . 

1~ 14 13 12 11 10 , 8 1 6 S 4 3 2 1 0 
-----------~---------------------~---~-~------~-----~----------

I1111111I1111111111111111111I1111 0 I 
1IIIIIIIIIIIIIIIIIIIIIIIIIIillili I 

-----------------------------------------------~---------------
\---------------\I-------·-----·,\-------~------\I-------~-----.J 

lOT USED 0-114(8) 
U'lTA FOUAT 

Sector Addrea ."i8t.r (IIXVSA) 

Thia regiater 111 letadtld to indicat. Oil. which of the 32( 8) (26 dec1_1) 
aeetora a oi.,.n fuact10A 18 to operate. It caD ... addrlltllltd only under 
the protocol of the function in progr.... B1t. 8 through 1~ ar. Dot 
und and aN igDOred. 

15 14 13 12 11 10 , 8 1 6 ~ 4 3 2 1 0 -----... <---...... -----_._-_ .. _------------------_ .... _-------... _-... -------
II11I1I1I111I1111111111111111111I 0 lOt 0 I 
11/111/111/111/111/111/111/111/11 I I I 

\--------------\/---------------/\-------------\/---------------1 
lOT USED 1-32(8) 

IX'S! FORIAT 
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!grd Copt .InW" CIIIDC) 

11t1a ........ l'ia loadH ,,1th taw ....... 01 ..... (801_01 128 
de1_,1.) to lie ~_t'ttCI.'t ~ ... 01 ... tr •• ,.. tu.-d __ t 
ng1atw 1& ~_.tad. ...u. aootate of ·thttt"llgin.r an 
decr._t.s to un u.u11tN an tAtntMted, ... 1. 8ft (1I9CS bit 
~5) J Md, 11 anabl., u 1atttrnapt 1a ~.. If tu word couat 1a 
greeter tIlU t" U.lt1t fot tu ..... t, trpeC1f1., tH caatro11.r 
•••• rt. a Word Coat 0gerflo" (bit 18 cd taw II'IS). Thia ngtater caD 
be adcU •••• cr oalyi~ .Qe. JII1)~l .. taw fuacrttoa ill prOlr_. lit. 
a througb 15 .... aot ................. 1~ 

1S 14 13 12 11 10 , 8 1 6 S 4 3 2 1 0 

11111111111111111111111111111/1,. t 
1IIIIIIIIIIItlllllllllllllllllill I 

-~---~-~-~------~-----~---~-.------------------------~---~~----\--------------\1---------------/\------------\1----------------1 
lOT USED 0-200(8) 

IIXWC FOIIIAT 

1M Ad!IFn!.llntJd'.ser«.tIDM) 

Ttd. reg1ater i. gad to tn .. at. the bUll addr_ which __ 111.. th. 
1ocat1OJ1 \0 aadfr_ whlcbdata-.to IMt tr.uf4tJ'ftd. .1'M "l1atw i. 
laen_ted alter achtrUJd.... It"W ~t acroae·· 3U boundary 
liMa,,1. tbe ~ '-".ld.taln the OOfttro.J.lUId .. tWl regUte .. 
ucI the· bUll adcI~ .xtllfta1oa'·~. S7llt_,ithODly 16 addre .. 
bit. v111 -wrap .r01JDd- to location zero vUn the HteDded addrHa 
bit. are 1acr_ated. Thi. reglat ... oaa be ~ oaly ac.:fer the 
protocol 01· the fuet10D in Pf"OI1'Na. 81 t O:i.e not uaed ud 1. 
ignorecl. 

1S 14 13 12 11 10 9 a 1 6 S 4 3 2 1 0 -------... ---.:--.. -,-,-... ",-.,-.. -... --.. -'-, .. ~,-------.-.... -.... -------_ ...... -----.... _--
I 
I 

J , III/I 
filII --.. ---.. -.... --.. ,-.. -... ---.--.... ,.---------.. ----------.. -... ---~----- ... -------... --

.. Hdna·IIH •• ,"YW··'IUW) 
'lb.ia ~ contaiU theat ........... Id.t. ("la ... &21) "ben 22 bit 
adcInu1a9l11 ._led.lite 4 ·'\bn15 an DOt 1IMd ud are 11nor.s. 

15 14 13 1211 10 9 8 1 , S 4 3 2 1 0 ---... -------.... -----~-.... ~,-..... -.---... -... ----.~.--... -----.,-........... -----..... _--
III" III til 11111 t:llllllltllllIllIll II111 tl11U11 IA21 I UOtA19 I Ala I 
tllltllltllllllllllJlllJtllllllltilltlllJllJIIJII • I I , __ .. ________ .. ____ 411\._, ___ .. _ .. _. __ • ____ ...... ____________ ~ ___ ... _____ .-----*"'--... 

IXVIAI FORIAT 

-----------------------------------------------



Error aDd Statu. "'i.t.r (IIXVES) 

Th.t.. Ng.t..ter CODta.t.u tbe O\II'I'ttIIt error and lltat_ CODdi tiou of t_ 
dr1". aleeted by bit 4 (Unit Select) of the IIVCS. Tha read-GIll, 
ng1fter au I» Ildc:Ir.-cI oal, UDder t.... protocol of tIut fuac:tioa ia 
pragr_. The IIIYIS a loaded in the IIXYDI "poll OOIIplttiOD of a 
fuactiOll. . 

15 14 13 12 11 10 9 a 7 6 5 " 3 2 1 0 
--~-----~-~~----.-----~-----.-----~-------~-.---------~----~.--IIIIIII/IIIII/II,,,,IIC • 

11//11/111/111/11 IOY'I 

\------\/-------/ 
lOT USED 

lIT DESCRIPTIOII 

15-12 lot u..d. 

I un I DIva DO ,DR" DEB I iC tiD I 
• SELI.YI IOIiIEDILa I I 

DYES FOIIAT 

.cae • 
I J 

11 10lEXISTEIT IEKOIY EIIOR: fbi. bit i. ....rted by tb. 
controll.r vbln the _lIOry addr_ apeci:f1ed for a DII. 
operation i. non.xi.tnt. 

10 WOlD COURT O9DFLOIc TId •• bit iad.t.catea that the word count 
aptc1fitd i. great.r than th. li.it fortbt, dR.ity _ltCted. 
Upop dettcting thi. .nor the aontrolltr t.l"1I1natea the fill· or 
•• pty buff.%' optration and_rt. to Error and Doll. bite. 

09 lOT USED 

oa UIIIT SELECT: fbi. bit iadicat .. tb. driv. curr.ntly .. lected. 
If el.ared, it indieat .. driv. OJ if .. t, it indieatea driv. 1. 

07 DRIVE READY: Thi. bi t a ... rttd if tbt unit currtatly 
.. lecttd .xi.t., ie properly aupplitd with POVIr, haa a 
diek.tt. iutalltd correctly, baa it. cIooreloaecl, and h.. a 
diek.tt. up to apeed. Tbi. bit i. onl, valid wbln r.tri.vld 
via a r.ad .tatu. function ar at th. co.,l.tion of initializ. 
vh.n it indicat.. tb. atatua of dr1 v. O. 

06 DELETED DAT1: During data rtCOv.ry, tb. id.ntifieation .. rk 
prtetding tbt data fi.ld v .. decoded ... d.l.tld data .. rk. 

OS OlIVE OIlSITY: Th. bit iadicat .. tb. dln.ity of th. di.kett. 
in tbt .. leeted drift. WbIn zero, it iad1cat .. aingl. dftltit,J 
"h.n _t to on., it indicat .. doubl. denaity. 

04 DDSITY III00h A dR.ity .rror ... clettcttd .. the illlar_tion 
v.. retrievtd lroa the data field of the diak.tte c. denaity 
error occur. vb.n tbt dena1 t, .ltcttd dUl." lra that of the 
data li.ld). Upon detecting th1 •• rror tb. controller loada 
tb. liVES into the IXYOB and .... rt. the Error and Don. bit •• 

03 ACLOt s.t by th. controll.r to indicat. a pov.r failur •• 
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.. 

02 IIITIALIZI DOIIEI Thi. bit 18 •••• rted· tQ 1ad_tIt ..,lttt1oa 
of tile 1a1t1.U .• I'OtItiu, wbicla au ... 1IIIIH "'by .,.u. powr 
f.1lve 01' ~ LSI;"!! IMaaptUalbe. 

01 lOT USID. 

00 cae _, A cyc:.U.F ~... ...~:or ... "" dft8ct.s .. 
i~t" •• " ~i" ........ ta.'.U of··tIMf d1aIattte. 
Tha 1D1 .. t~ .. ~ ··ia· .tM .,f. ....u. .. .... 1deNcI 
in"alid. 'upOa ut.U.CIl of W. error u.. .. troller loada tbe 
.,. ute tJae Uft ......... I'U ~ . .• 1IToz' ... Doae ",,,. 

Tha c:oatroller .... (ov ~·lItat. ,... ... ~. 'l'IutIe .... 18t .... 
prewi_ .,ecific· ... ror iDf .... too 1. tbe fon of error cod_ .. _11 
.. drive at.t .. W .... tJpa ~ ... ··tJae ... n1. ... rOl' t,.,.. Tbe 
ng18tera au be ntrl ..... by .• 'rHd ~ CJOdtt fur:aCticm .. _Itdrlbed 
1. leat:1oa 3.2. I. 

lord 1 <7: (»o - P!tt 1a1tj.". Inw Cgd! 

O9ltl Cgd! IrtO£ Co!!! I!M1aa 

040 Tr1ed to acol .. a track great. than 16. 

OS) ... " .. tOWld> ~ore dB:l.red U'ack ... nacMd. 

070 ,..11'" lMfC.'tor ooulcloot .. found after looki .. at S2 
..... 1'. (2 FrIOl.t1_). 

120 A pr ••• ble could DOt be fouad. 

150 The header track ~ of a good hndttrdaea DOt coapare 
"iththe dMirttd t ..... 

160 .Too .. , trw. for_ IIWI U4 ... t1f1 .. 1ltted4tr). 

110 DatA .. not I .... uallotttKI tia_ 

200 cae erl'Or em rMdiag the .-ctor froathe dJ.tdt. 

240 DeMit, Error 

2=so WroIIG Key V01"d for Set led1a De_1ty Coaaad 

210 Illegal Data AJI 

210 In.alid pQI[.d1Il'lag write ~ 

300 Drive .• 0,.,.. ... 
310 Dr1"e write protected. 



lord 1 <15.1> -lot u..d 

Thia rttgiater i. al"a,. al ...... lay the aontl"Oll .... 

lord 2 <110> - CurnPnt TrllCk Ac:Idr.- 01: Drive 0 

Thi. rttgieter 1. cleared during tn. 1Ditialize ~ ift order to 
.,nchroniu wi thactual track poei tion. ". "lietttr 1. updat4td "i tb 
each ... k.OD dr1ve 0 and .. inta1neourr.nt track poe1tion. 

lord 2 <15.8> -CurreatTrack lddt ... of Drive 1 

Th1e rttgieter ia clHred during tbe initia11_ co_nd in ordttr to 
.,ncbrODize witb actual track sac-ition. The regi.ter 18 "pdat4td witb 
eacb .... OIl drive 1 and "intainecurreftt track poeitiaa. 

lord 3 <1:0> .. Target Track of Currltftt Ii .. lccee. 

If legal, tbe track ..-cified for tn. laet read/write colUlllDd i. MV" 
in tbi. regi.ter. 

Word 3 <15:8> - Target Sector Of Current Di.t leee .. 

The eector epeeified for the l .. t read/write co ... nd ie .. vad 1n this 
regi.ter. 

lord 4 <15:8> - Track lddreeeof Selected Drive 

Thi. regieter contaiu tbe track addreee read frow the eector header of 
the de.ired Beetor during tbe la.t read/write ~nd. 

3.2. COIlIlAliD PROTOCOL 

Data atorage and recovery UIIing the OV22I cODtroller ia accoapli.hed 
by careful aanipulation of the DVes and IlXVDB regietere according to 
the atrict protocol of the individual functione. Tbe penalty for 
violatian of protocol can be peraanent 1088 of data. Each of the 
functiana are encoded and written into thtt coaaand and atatu. regi.t.r 
bita 1-3 a. deacribed in Section 3.1.1. The detailed protocol for each 
function ia deecribed Hlow. 

3.2.1. Fill Buffer (000) 

Thia functiOD ia ueed to fill the controller buffer with data fro. tbe 
hoat proc..-or. The nuaber of word8 to traaefer i. specified by the 
host. The co ... nd denaity bit detera1n .. the buffer aiu (64 or 128 
worda). Th. controller zero-fill. the re .. ining buffer apace. If the 
word count ia too large for tbe den8ity .. lected, the function ia 
aborted, Error and Done are .... rted and the lord Count Overflow bit 1a 
_t in the IIXVES. . 

The contenta of the buffer .. y be written on tbe di.kette with a 
a"baequent write ..ator coaaand or returned to the hoat proceaaor uaing 
an eapty buffer co ... nd. 
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Vb_ ttut.~ ........... a'es IJi.t 5 (no.) U .... 'ttd. DYCS bit • 
(~t,) ...... _.-t to .,to .. *' INU...... .IDCS bita12 ad 13 
<.ft ........... t. Al'_ At?) -.t -.lAo ..... 1''-' to .fa. u. 
.xt..-clttd • ..-,., .... " ..-cI.4tJl ~·· .. INft- ....... ,.-t to til 
..,.u~ to ,.., :t- ~\&~..'~I" ........ cd <tIut .... to .. 
truatft'l'ttd."'C;Slait .. (Uftit _leU", bit , C,"".ll1Ct, ... 
1pond.to .. DO.~ • ..,..t1_s.. reqv1rtId. _aycs bit , (TI) 1a 
fu-.t ..... rt,M, .\tJaIpragr.. '"'*" ... Ute woN · ..... t1a~ tatt D'fI'II 
ybicJl v1U ... tttQ • 

... n t_ c:oa~ll .... aiD .... n.", tJaft· ......... __ ... tM. tNff. 
add!'.- into tile ,mol. Xf 22 b1t adcfnn1ng 18 ... bled. IIXYCS bit 10 
(22 DI.' 18 •• ttut .. trollft· .... 'u ta 01' UU C.1t1M1r ia1t • .." M 
.... ) ...... ~ ......... tlMt~"""_lI1ta (41a"Ul) uto 
the mDI. 11 ...... ~ i.a IIO'!" uto .u. mDl (IA! lIS) vitll1.A • 
ti..-t ptr1CM1 .. ~1" ___ .ron.f.1Ilt1ag to 18 bit 
addr •• lf1ng __ .The controll. tba Mgat.. TI. . Wtia~ • CIA 
cycle, ad tr.-... thtt fint vonl froll tIw bolt proc ••• or to tbe 
controll. Rtf.. At tM tmd of the trauf. the vonf couat regi.ter 
11 dKrneted ad tile buff.. .... 11 1acr ••• tId by tyo. fbi. 
cycle 11 rttpeatttdunt11 ttle 'WOrd caunt "li.ter DItco... zero. The 
controlllr -ro-fil-1. t.U~illiDg huff • .,.., Dta the Done bit, 
and if tubl_._~- 1~~ ntqU4HIt. Uter DoH 1_ a....ted 
the lInES 18 .... ·1AtO tbe "S. 

hrbg tH Data T~iQft, U .. ,.H1l: __ .unt ....., 18 ~, 
ttut coatl'ol1.er will t:l._owt. .. abarl the f~iaa. ThellT01" .nd 
J)ou.lJit8wUl ....... tt_ ...... la1t11 ullin w111 tNt _tand the 
IDIS w111 ...... into~· ,lIXYD8; U .... bled, an 1nterrupt rttqvnt 
will .. pn .. at •• ' 

3.2. 2. EBtY'!+ffV (001) 

Thi.a .fuacti~ U ..... to .tr.-II" t~ coatet. of the co.troller to. the 
hotJt procH8I21". . 1'lae.~ Q.f. vordtl to tr ..... 1tJ IIPICUiad by the 
haft. The ~.'.' '''It'~t d-*..-..i_ tlut !lUi". 1 ... 1 vord QOWlt .. 
If the vord ~t""iflecs ~ .too· .\.vp . .for the clena1t, .. leet" the 
fuACt.1aa 111 abort., Error and Ooftat are .... rtlldand the Word Count 
Ov.flav b1 t 11 .. t in the IIXVIS. 

The contnta ot tbf bU.f:ter .. , ~ tJ"aD81fl"M to the boIrt. .. _ny t1 __ 
.. dHind or., ".n1tt_ em tH cli.attl with a ~Dt wr1t. 
Metor acna.d. U~., till ~.er or mel actor co_and 1.1 ..... ", 
tbe cantroller buffer 1. not deatroyed. 

When U. =--nd~ •. ~, lII'ICS .b1t S (Doee) 111 Aeg.ttld, aves bit 8 
( .... ity) ...t be".-tto .llow \UFopH' word count l:1..1t. uves b1t. 
12 and 13 (~.i_~ b1 •• 1& and '11) aut aJ.jro ..... rtM to 
_1:l.M the .~......, ..... t .....a with the &NflII' addr ... , yet to 
be .,.aUled, to fon the abtIolute • ..-, dHtlnatiaa addr_.. lII'ICS 
bit .. (unit _leet) Md btl. 9 Uwad alectJ are ignored .tnc:. AO dri.,. 
operation 1. l'1PC(U1red. Wh... D'lCSb1t 1 (9) 1_ f1rst .... rted the 
progr.. auat 110ft the vord COWlt ':LAte the UVDI whlch y111 n ... te TI. 
Wh... tbe COfttrp11.....1A .. ll4itrt. TJ tbe prOFa. awn ao.. t.... buffer 
addrna lAto tbe ·.V&I. If 22 .. bttaddr..uao 1 ..... bled, DYCS b1 t 10 
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(22 IlL) i. *et, tu OODtrollera_rt. TI 01' lilT C.ttlwr bit .y be 
.. Uancf the progr •• CO .... t .... xtlNadH . addrM8 btu "'18-121) iate 
the DVDS. If DatU ..... lID .. lato tH IIIVDI cad 118) vith11l e 
t1-.out pertod the controller ....... ~. defeulttDgto 18 btt 
addr_ing 1IOct.. Th. controller theft aegat .. TI, ia1ttet .. a Db, ad 
tran.t.Nthe flrat vord of tMlNtfer to the boatprocttMor. At th4t 
.nd ot the tranaf.r, tbe yard count "",tater 1e decr_nted and t ... 
buffer addr_regt.tert. tncrlfWDtltd by two. Th1. cycl. t. re,.at_ 
unttl the vord count reg1ater beoo_ _roo Th. controller theft Nt. 
the Dane blt and tf enabled cauaea an tllterrupt requeet. Aft.r Dan. t. 
aaaertltd tlHtO¥ES t. IIOftd into t ... IIYDI. 

Durtng the DIIA trauactton, 11 .ny aon ..... lat.nt .uory :I.. ~, 
tbe controll.r viII tl.. out and abort tb. funct1Oft. Th. Error and 
DoH b:l. ta v:l.ll .... _rted. DYES bl t 11 COl) vtll be .. t ud the 
UVIS vl11_ IICWed :I.nto the IIIYDB. It .aulN, an int.rrupt nqueat 
vl1l be g .... r.tN. 

3.2.3. Writ. sector (010) 

Thl. fUncttOfl i. uMd to loc.t. • d .. :I.ntd track and MCtor .Dd vri te 
tbe .ector vith the cont ... t. of th4t tntern.l aector buff.r~ Wben the 
Ines :I.. loaded vl tb th:l.. co .... d, the lIVES· i8 cleared ud both the TI 
.nd Dane bit. an neg.ted. When TI t. f1rat .... rted the progr •• WWlt 
load the deaired .ector addreaa into tb. IlYDB vbtch v111n.g.t. TR. 
Wh.n TR i. .g.1n .... rted the proara. auat load the d .. 1r1td tr.ck 
ad~ifttothe IXVDS whlch viII negate TI. The c::cmtroller then _k. 
the ~red tr.ck .nd .tteapta to locate the d .. tred ..ctor. The 
d .. ired tr.ck i. co.p.red vtth the tr.ck tield of tbe aector he.der. 
If they do not .atch the oper.t1on i. aborted, the Error and Done bit • 
• re .... rt.cl, the lIXVES t. ItOved into the IIXYDB, .nd if en.bled the 
controller wl11 a ... rt an interrupt r.qu .. t. 

A data .dd~ _rk i. Had to deteraine tbe di.kette den.ity_ If the 
d •• itt •• of the fuctiOll ad the dt.etta do DOt .gr .. , tbe controllw 
viII abort the oper.ttoll, aaaert the Error .nd Done btta .nd _t IlXVES 
btt .. CDeu1ty Error) and load tbe 1IXV!S into the UVDS. If enabled, .n 
interrupt requ .. t wtll be gener.ted. 

If the den.iti .. agr .. but the controller i. unable to locate the 
d .. tred nctor vithin two efialEette revolution., the controller will 
.bort the opIlratton, tIOve the content. of lllVES into IIXVDB, .... rt the 
Error and Done btt., and if enabled, .... rt an interrupt requHt. 

If the d .. ired tr.ck and Beetor .re located and the denattiea agree, 
the controller will wrtte the cont ... t. of the internal aector buffer 
followed bY • eRe charact.r, .11 in the function "lected den.ity. The 
controller co.plet.. the operation by aovillg tbellVES to the IXYD., ._rt. Domt~ .nd if en.bled, .... rt. an int.rrupt nquHt. 

CAUTIO. 

The content. of tbe internal Beetor buffer .re 
loat during • pover f.tlure. However, .fter 
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po"er 18 brought back to IlOnal, • write ...n.or 
caaed ,,111 ca_ the nmdcMI coat_to. of the 
buffet to btt ¥r1tte on the tiBet_ Uti! a .aU.d cae __ acter. 

fa eoatttata 01 the ..ator butter an DOt. 
~"'yltd, by • writ .. ..at.' .... tloa. 

3.2.4. '''.It!t0t:.J911) 

Th18 t\lDCtlOB 1e ....... to '. ",Ocate '., '. ttl.e dU1rttd track ad Metor eftd 
t ....... 1' the _tNt. ('d" the data field iato the controll.r #. lntern.l 
..ctor lMIUef. , ... the DytJ~. loaUd .,1t1 Uta c:a .... , the mES 
le c~ .... bcttJl tNt·. TR tad be Nu aN .... tN. Ibn 1'R 1e t1rtrl. 
.... rltld the ~ .... iIUt lo.d. tile dH1ncI. aeotor ...... lnto the 
mDt"'wh1_ "1l1· .... te· TI. ..I'hft TI 1 .... 111 u •• rtltd the ". ••• tI\l8t 
load the · .. iNc!· t.rack Il&fdna" 1at.o ttut IIYDB wb1cb ,,111 .... t. fR. 

80th tile TI anda.\JMbita rneu ne.atad "hll. the COIltrolle1' atte1lpt. 
to locate the "ired aactor. tf .fter tvonvoluttou the controller 
1. W'labl.tol_~.tba clNindillrCt.or, the operatiOll 111 aborted. Tbe 
c:ontrol.t.r ,,111''''. the IXYIS 1ato the IXYD8, ..-rt tM Error aDd 
Dou' bit., ad' if anbl..a, ...... t .n 1Dterrv.pt rttq .... t. 

When the "ired .. ~or i. J.ocatecl, the controller ,,111 then c:ottpar. 
tbe dH1nd tr~.1tbthetr"*t1eld of tb.actor bHdttr. If tb.y 
do .ncK_tch, thetortrat1OfttaabOrt_. The Error ud DcM bit. are 
a ..... t_,tM .fUv 1e ..... tato the IXVDB, and if Rabled, the 
conuollArr ...... t •• '1Dterrupt·· requnt. 

If • 1 ... 1 elata "*_ eark 1. located and tM dHa1t1.. of the 
d1aUtte and fUDC~iem ~. the oontroller v111 met the data. fl'Oll the 
..ctoriato tM 1.tetnalbuffft". If tM data ...... ark indicated a 
delated data field, IXYIS bit 6 CDD) 1 ... t. Aa data an atond in the 
aternal INfter, a cae 1. co.puted em the data and t.... Cle byt .. 
recorded. A nQft';'uro reault 1ad3.c.t .. a read error. "un a CRe error 
1. encountered, the controll.raM •. DYES bit 0 (CIC), 1lCW.. tM UYES 
into tbe DVDB, .... rt. tM Error and Done bi ta, and if enabled, 
a ... rta an interrupt requat. 

11 t .... "1ract _t.or 1. located, tile den.1ty of the diakette .nd 
function acr ..... ' .. and the d.t. are tranet.trM v1th DO CIt error, tbe 
coatroller .. ill .... rt Dc:trut, Dd if nablttcl, ,,111....n an interrupt 
req\lHt. 
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3.2. S. Set !!!dia Ptn.ity (l00) 

Thi. function 18 dual purpoa. The controllltl' can at the Mdia 
den8ity by r.writing all the data &ddr ... .arka (.ingl. or double 
d.n.ity) and writing ~ro data fielo. in th. ..l.ct~ d.n8ity. The 
controller can al.o -reforw.t- theentir. d18k.tte by r.writing both 
th. Metor header. and tbe data fielo.. Th. data fielda u-.. writtft in 
the _l.ct~ dtm.ity prtH:ltded by the COl"HapoDding data tacidr .... rk. 
Both co_.nd. are intttated by the .. t -.dta function but differ in the 
keyword required by the controller to execute the co .. and. 
Wben the IIVCS i. loaded with the co.-and, the IXVIS 1. cleared and the 
Done bit 18 negated. When TR i. ut, the prograa ... 1It t'lNIpC:)Dd wi til a 
keyword. Thi. keyword INst be depoet tltd in the JlXYD8 to coapl.te the 
protocol. When the controll.r r.cogni~ tht. cbaract.r, it begin • 
• xecuttng the co_.nd. If an illegal keyword i. UMd, th. operation i. 
aborted. The DYESi. aoved into th •. Uml, tile Error and Done bit. 
are .. t, and if .nabled, the controll.r .... rt. an int.rrupt requnt. 
If the keyword u~ i8 a 111(8), the controller initiat.. a .. t ..efia 
den8ity operation. Thi. operation start. at track 0, aector 1. Each 
.ector h.ader i8 located and a write operation is initiated. A data 
field is written with zero data in the density .. l.cted. If an error 
occur. reading any header, the operation 18 aborted. The RIVES i. 
IIOved into the UVO., the Error and Done bit. are .. t, and if enabl~, 
the controller .... rt. and interrupt requeat. If the operation i • 
.ucce .. fully coapleted, Done i. ..t and if enabled, the controll.r 
.... rt. an interrupt requellt. 

If the keyword used is a 222(8), the controller 1nitiatn a foraat 
operation. Tbia function .tart. at the phy.ical index of track O. 
Each track 1. written firat with an index addre .. IlU'k, then 26 a.ctor 
headers are written 8equtmtially about the cylinder. When each track 
ba. been written, the controller initiat .. a .. t .ed1a denaity function 
.. dlfllCribed above. 

The following input .tring will foreat the .. l.ct~ unit, in the 
d .. irwd den.ity. 

7771701 
1711721 

4040 
00000o 

XXIX <LF> 
222 <CR> 

CAUTIO. 

The .. t ..efia density function tak" about 3S 
..cond. and the foreat function tak.. about 95 
8eCOnd.. Weither .hould be interrupted. If 
either operation ia interrupted, an illegal 
di.kette haa been gen.rat~, and the operation 
ahould be r.peated. If an .rror occur. during a 
.. t .edia den.ity function or a for .. t function, 
an illegal diakette h.. been generat~. The 
operation ahould be repeated. 
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3.2. 6. !Md StItH (101) 

TIlt. fWlGt101l itt 1I8IId to updatlt tNt dr1.e .tat_ Wor_t1OD aad 1. 
la1 t1ated tty loadlAQ the co."" 1ato the DYCS. The Doae bit 18 
-vated. .'IS blt 7 (Dri" Ready) 18 updated by .... 11 .. the drl" 
ready _atUII l1Att. Dr1.e c:lttIlII1ty 18 updated by laad1Bg ta. lINd of 

tbe _leet" drive aad read1ag the tiNt data a4dr_ Ml"'le. Tbe 
controller thea . .,,,.. tu DYES tAw the DYDB, _Ina Dolle, aad lt 
nabled, .... rt. aa iaternapt nqueat. Th1. opITaticm requ1ree about 
250M to coaplete. 

3.2.7. Write Pt1,ttd PtHSlctor UI0) 

Thi. operaticm 1. identical to Wrlte s.ctor (010) witll OM exception. 
The data addr... eark pntC4td1ng the data 1. DOt the _andvd data 
addJ'1NI8 ark. "81ng1. or doubl .... lty d.1et.d uta addrH8 earle i. 
vritt!D accord1 .. to ta. ... ity of tM fuactiOll. 

3.2.8. b. En:or Coft (111) 

TI118 tunction 1. uaed to retri ... the ext.aded .. tUII rq1.ter. and i. 
lni t1atH by lotldillf the IIXYeS ri til the coa.ad. Tbe Done bit i. 
nepted. When TR i. atIIIItI"ted, the progra. _t load the 8U8 Addre .. 
into the UYD8. It 22 bit addr ... l .... i. aaabled, IDCS bit 10 (22 ilL) 
i. Bet, the controll.r ....n. 11 or lilT (,1tll.r bit .Y be .. t) and 
the progr •• can 110.. the .xtended ~ bit. (A18-A21) into the 
IXVDI. If notll1ng i. .eYed into the JllVO. (IAI RIG) wi thin a tiaout 
period til. controller ....... zeroee d.taulting to 18 bit addreaalng 
BOd,. The controller th,n aegat .. TI a.cI ..... b1 .. one vord at a ti_ 
a.d, uncler DIA control, traaatera tb.. to -..ory .tarting at the 
acfdr_ apec1fied. 

If ncm-niat.nt ...ary 18 .ncount ... ect during the tranaf.r, the 
opltrat1cm i. aborted. The Error and Done b1 ta will be .... rted, liVES 
bit 11 (DIU v111 be Nt, ae the IIYIS will be ..ec:t into the IIVD8. 
If enabled, an int.rrupt ntqUNt will be gen.rated. 

WJum all four ¥orO ha.. been truaferrttd thl DoD. bit i. ..t and 1f 
.nulN, an interrupt ntqUNt ie __ rat". 





Section 4 

Controller Operations 

4. _AL 

"rhla..:t1cm pro'll" tu Wlttr pitrt1Mtlt ln10natlcm coac.ralag to 
dHerlpt'lcm . 'no 13M ·01· the. coatritllerfuactlcm.. ThefUCttoaa co •• rM 
1nclud.. bootatr~pplno, for .. tting, fl11/write optrationa, reacU •• pty 
opft'aticm., writt currtmt CQAt~ol, Yrite pr~ticm. and po.er 
fail prot.ctlon. 

4. 1. IOOTSrmrtJl~ .·m .CfIIl1Ol.!&R 
'If tH bootatrapia enabl.e .. ..criMd in s.ctioa 2.1.3, the 
ccmtrcUHr will f'fIIIPOnd. to tuataadard boOtstrap adcfrtNItI 173000HI>. 
1u coatrollel' ia bOotatl'apptPd bY ttphl17aoooG wbil.ln COI'laOle OOT. 
1'hi.ce.... a ·I;UII ..... m1T .. Ud t1' ..... 1'11 Fog!'a. _ltCUtioa t.o location 
113000(8). An alternt. _t.bOd i. tontiaptbtt LSI-I1 prOCHaOr to 
po .. " up lade 2~ 1ft tb:1a __ ., wbe a power up occura, the pl"OCtt.eol" 
autoutteally at,rt. dtH.h.ttioft at 173QOOUU • Ponr-up.tr.pping 
~fortheLSt-l1 proeeNOr can be fo\U'ld tn t .. Jlterceo.put.r 
ProcMaor. hndboOk •• 

To boot etth4tra_ingleor dC2uble deatty diskette ww the following 
procedunt : 

1. Pl8Ce the diskette tn dr1ve O. 

2.. If tbe proo ... or 1_ str.pped for pover-up lode 2, 
cs»r.te the lilT (boot) httch or eycl. DCpcmtr OFF 
and 01. 

3. If the proeN80r 1_ not strapped for po".r up Itede 2 
while in conaole ODT, type 773OOOG • 

• Publi_hH by Digital Equ1p .. nt Corporation. lIaynard, It .... , 1979. 
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4.1.1. Bootatrap Operation 

nit bootatrap i. aot a atandard 1011 progra.. It ... thlt controllltr' • 
• 1croproce •• or to captur. the bUll J to nad block 0 of th. dl.nt t. into 
_lIOry atarting at location OJ and. finally to tran8f.r progra. 
Itxecution to .. lIOry location O. 

Any att.apt to nad location 113OCJO(8) vill rHUlt in a non-4Ixi8tent 
-1IOrY uap. nit controllltr only rtttIpOncf8 to thi. adcfr_ i-.diat.ly 
aft.r a bUll lilT. For th1. na80n thlt bootatrap 1. called 
-tran8parltnt-. Vhltn tblt proc4t88Or att •• pt. to flttch location 113000(8) 
folloving a bue IIITt thlt controller r..,oncf8 by ,...1ng tb. proce88Or 
a -CLEAR 10- 1utruction. Thlt prOCJeMOr clltar. 10 and thltn attlt.pt. to 
flttcb location 113002(8). Thlt controller ,..... thlt prOC4t88Or a -LOAD 
IIIIIEDIATE- 1utruct1on with 11 •• tblt d4t8tination. Th. proce88Or thltn 
att •• pt. to fetch the 80Urca operand fro. location 113004(8). Thlt 
controllerpa_. th. the de..,1C4t addra. 177110(8) if the.tandN-d 
adcfr_ i ... lecsted. Th4t prOC4taaor·.·IIOV .. th. addn,ta into 11 and then 
attltwpt.to fltteh location 113006(8). Thlt controllltr firat .... rt •• 
D1nct lIellOry ACCHa I ..... t (DO) them ,..... tb4t prOCH8Or • -CLE.d 
PC- 1natruct1on. ..forlt thlt procnacr ItX4tCUt .. thlt in.truct1on it 
pa .... bUll •• .tltr.hip to the controllltr. Th. controll.r aov.. • 
-BlAICH TO CURREJIT LOCATIOI- 1n.truction (111(8» into _lIOry location 
o under DIIA control. When tblt controller 1".1..... bu. aa8ter.hip the 
prace.acr .xecute. the -CLEAR PC- in.truct1on and, in 80 dOing, 
traufw. progra..pcution to location O. The procesaor i.thus 
forced to loop at locat1on o. Th£' controller iaiUatH a R.ad. Statu. 
funct. i on OIl cfri". 0 to cleteraine d18kettlt den.it,.. If the di.kette i • 
• ingl. denaity tb. controll.r reada ttttetor. It 3,5, and 1 of track I 01 
driv. 0 iatolocatiOlUl 2 tbroug~. 176, 200. tbrough316, 400 tbrough5?6, 
and 600 through 116rHpect1vely. If.thed1.k.tt. i. double d.uity 
tbe controller reacf8 aectora I and 3 of track. 1 of drive 0 into 
locatiou 2 through 316, and 400 through 116 rlHllMlCtively. Finally, 
tbe controll.r DIIA'. location 0 witb • lOP inatruction (240(8» 
allowing the proceeaor to execute the .y.t.. bootatrap. If there i. no 
di.kette in drive 0 nothing will be transf.rred to .. lIOry and the 
proceaaor vill continue to loop at location 0 until halted. 
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The foreat caa.and .. leota d1aa.tte ~1ty aDd unit. Table 4-1 
lillt. the .a!,;1.. =-ad word forat.. 

----.--~.---------------------... ---------------------• Ualt 0 UIl1tl 
I---------~-----~·~~--------~-~-------~~------~----~-~--I 
I SlAll .... _lty 
, Doublea.uity • I 

lUI) 
411(1) 

31(1) I 
.31«1) , 

Figure 4-lilluat~tH.fonat lNbrouttne. ... TH fonat co.... i_ 
loaUdinto lX'Iq8. Whft ft ·18 tift. tH a,wons 122(8) ia lCMIdN into 
UYU. • .... n t ...... t't. bu"'nforuttfta· Hturn 18 ..... 

FOIIL\T: 

FRJIDR: 

KOY 'll,ClD 
8IS DDS, CID 
lIS . UlIT, CIJ) 
JIOV CIJ), Ha,es 
JSR PC, T ... AIT· 
10' '222,. HIft!). 
JSR PC, DIWAIT 
TST .flIVes 
Bll ,.... 
ITS PC 

,FOIIAT 
,DEllSITY 
;UlIT 
,SlLECT FUlCTIOlI 
,'AIT FOR TI 
JICEYWOID 
,IAIT FOR DOllE 
,aROl 
,II IF SO 

Figure 4-1. For .. t SUbroutine 

Alternati.ely • di.btte can be for_tted aing conaole ODT. Open the 
CS register and depoai t the appropriate co_ad. Then depoe! t the 
forat key word 222(1) in the 08 regiater. The following i. an ex.1IP1. 
of forattlng unit 0 in double dRaity • 

1111101 
1171121 
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4.2. FILL/WRITE OPERATIOIS 

F1;ur. 4-2 illU8trat .. .ubroutinee to write data on a d1akette wbicb 18 
done by perforwing a fill buffer operation followed by a write ..otor. 

The Fill luff~ coa8and, .,.aifyino .ingle or double ~tr i. loaded 
into the DYCS. Vben TR 18 nt, tbe word count 18 loadecl into the 
a'DI. "ben TI i. again at, the bu8 addrtrn of the data i. loadecl 
into the DVDI. If 22 bit ~ing i. enabled TR or mIT 18 _t and 
the extended addr_ bit. are 1109" iato the UQI. A return 18 __ 
wben the controller'. eector buffer 1. filled. The Write Sector 
co.And (.,.cifying deMity and uait> 18 loaded into the D'CS. Wben 
TR 1. ..t the lIItCtor addreM 1. loaded into tbe UVDB. When TR i. 
aoain nt, tlletrack a~ 18 loaded irato tJut aWl. Wben to 
content. of the controller'. sector buffer are written at tbe .. lected 
..ator, a return 1. _de. 
FILLSF, 

EarlL: 

WSECT: 

¥SERI: 

10' 
BIS 
10' 
JSI 
1I0Y 
JSI 
1I0Y 
JSI 
KOY 
lSR 
TST 
Bill 
ITS 

my 
lIS 
lIS 
1I0Y 
lSi 
1I0Y 
lSI 
1I0Y 
JSI 
TST 
Bill 
ITS 

'1, ClID 
DDS, CliO 
CJU), .'DVCS 
PC, TIWAIT 
COUIT, .'KIVDB 
PC,TR"AIT 
,aUFOUT, "III'Da 
PC, TRIIIT 
'EITAD,"IIX'IDa 
PC, OIVAIT 
.'UVCS 
EIFIL 
PC 

'5, CliO 
OENS, CliO 
UIIT, CKD 
CKO, .'KIVes 
PC, TIVAIT 
SECTOl, .'IlXVOI 
PC, TIWAIT 
TIACK .'KX'OI 
PC, DIlVAIT 
.'KXYCS 
WSERI 
PC 

J FILL BUFFER 
;DEIISITY 
J SELECT FUICTIOI 
;VAIT FOR TR 
SVORD COUJIT 

,aus ADDRESS OF DATA 
;WAIT FOR TR or IIITI 
~EXTEHDED ADDRESS aITS­
;VAIT FOR DONE 
,ERIOl 
,aR IF SO 

JWRITE, SECTOl 
;DEISITY 
,UBIT 
,SELECT FUJlCTION 
iVAI1 FOR TI 
,SECTOR 

,TRACK 
;IA11 FOR OON£ 
JERROR 
JaR IF so 

IOnly required if 22 bit addre •• ing ia enabledl 

Figure .-2: Write Oata Subroutin .. 
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4.3. IlAtUgrtY orRATI. 

Figure .... 3 illutrat.. ~i_ too l"nd data IJ'CNI a cI1allttt.ta waieda 
ia ... by,-!' .... "" a __ lector opent1oD fo1lowc1-, ubpty 
hiler opttratlu., 

The aead S4tctor ~Ad (tapee:i1y1ag daultyaadualt) ia 10adad tate 
the IIVCS. _eA 11 ia ..t ta.. ..ctor addrtta 1. loUed lato tbtt IXYDI. 
, .... 11 1a apiA .t, tbtt track IIddreD 1. loaded lato tU IIYDI. IIum 
tbtt c::oatut. 01 tb. ..ltlCted actor an ~ oto tbtt ____ ller'. 
actor buffttr, a r.turA 1. _dtt. 
TM Eapty Buft.r ..... d,..-cityl .. dttaait"ia loadttd lnto the IIVCS. "'0 fa ·ttI .. t~ ttae ····· .... ·GCItIDt. ,. 1oad_ 1.to ttae IIYH. Wheo 1'R 1. 
apiA at, tH .. _.· ........ cd,··at. ........ ,- 1. lCMlded lAto tile DVJ)I. 
It D bit ...... .....tag u ·Mab1ItcI··ftw lilT ia .... tact ud UMt .xtHded 
...... b1ta .... loac1HiIlto tlWlDDI. A mum •• ... atter tb. 
coat_tit edtll.l coatn1btr'.. INIter ar. trtlDllfltrnd to tbe -1IOrY 
.tor .. bdf.r. 

ISECT: lOY 

ISERR: 

lIS 
lIS 
IIOV 
JSI 
lOY 
JSR 
lOY 
JSi 
TST 
1111 
ITS 

lIP.,: 10' 
lIS 

EIDP: 

10' 
JSI 
lOY 
JSI 
lOY 
JSI 
lOY 
JSI 
TST 
01 
ITS 

", CI1) 
DElIS, CJII) 

UMIT, CliO 
ClIO, .,.YCS 
pt, TIIAIT 
SECTOR, "IIOYDI 
PC, TlWAIT 
ruCK, ""IVDB 
PC, OIlVAIT 
•• IXYCS 
!$In 
PC 

'3, CID 
DEIS, ClIO 
CJIJ), .,JllYCS 
PC, TlVAIT 
COUIT, NDVDI 
PC, raWAIT 
'..,"11, "IXVO. 
PC, TRIIIT, 
'EXTAO, HIXYDB 
PC, DlVAIT 
.'IIYCS 
DDP 
PC 

,lEAD. SICTOI 
;DUSI" 
,UlIT 
,SELECT FUICTIOII 
,WAIT FOI TI 
~SECTOR 

,TRACK 
~ WAIT FOR DOD 
;ERIOR 
JII IF so 

; EIPTY BUFFER 
JDElSITY 
,SELECT FUIlCTIOIL 
,WAIT FOR TR 
,WORD COURT 

; BUS ADDRESS FOR DATA 
JWAIT FOR TI or lIlT. 
a EXTDJ)EJ) ADDRESS BITS. 
,WAIT FOR »OlE 
,ERROR 
,Ia IF SO 

-Only required lf 22 bit addnniAg 1. enab1_l 

Flgure 4-3, Read Data Subrout1n .. 
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4. 4. RITE CUlREIT COITIOL 

The controll... prOYi.. a ·.ri to. C1U"Ht coatrol .1gnal (TM3) .hich i • 
.-.rted ......... a track ad*- grMt.r tbarl ·4318 ec __ .d. 
80 .... 1", writ. curr.nt CODtrol i. not UIMtd by IIOIIt 5 1/4 inch floppy 
drivN. Th18 .1lftal 1. prOYid4td em pin 2 of the 50 pin ribbon 
corm.ctor for tlwt u.roptiem. 

4. 5. poWER FAIL PIQIlCtIOl 

Th. coatroll.r caot1nuou.ly .an1ter. both tb. BPOK and BDCOI bU8 
.ip.l.. ..f.r to the licrOCOllpU"btr Proc...".. ..Ddbook for dnail_ 
~ipti0D8 of tb... .iln.l.. ~n •••• rted, BPQK .ilDal. .n 
i_pttDding DC ponr failun ud guarut ... 4_ of· ,,"ratioa 'before IDCOK 
i. aMert_ .nd DC po".. fail.. .. •• rtiem of IDCOX iad1cat.. inv.lid 
DC paRr. Thi •• ipal 18 hard.ired 1n the caatrol1er .. an interlock 
on tb. Write Gate .1 ... 1. When BDCOK is a-n..d tlwt Writ. Gate .1gnal 
i. blacked and ,wr1te operations are prev.nted. 

. 

Befor. initiating a write aequeace, the controller tnterrog.t.. the 
IPOI line. If an 1wpendlng DC f.ilure is indicat_ the oper.tion i. 
abort_ • 

~-- _-'."'c-.-C= ~._ .. __ '~"""-"""""''--~-"<_~_''-."'''-.",~~. ,,_ •. _._. ~._ .. ~_ ....",.,,~ __ ,=~ __ .... __ .~"""'~ __ ~_~ 



Section 5 

Software Considerations 

5. GIJIEIAL 

The 1lX'I22JJ controller configured for la-bl t add~ing can be uttd with 
all 80ftware dHliuct to COIIWIlicate vlth DEC-. UV2l COt'ltroller. This 
ls of partlcular ~-.ortaace va.. uslag software aot eupported by tbe 
dri.,.r chaag.. ~~" 1ft thia. qctioa. Thi • .-et1on dncr1bea the 
ch ..... requlred to IT-Iland lSI-ll1l 1, orq.. to tu. _.8t.ofthe 
22-blt DIU support pro.,1dH by tbe Ilf22I coatroller. DAce the chuges 
dHCl"1bed in th18 aect10a have been 1acorpGratH into the applicable 
drivers the .,ate. software can be uaed with the IXV22K controller 
conflgured in either 18-b1t or 22-bit .ad8e. 

S.l. OPEIATIOR pIIG IT-l1 

Operations involving the IXV22K controller are logically equivalent to 
tboee of tbe IIV21 except a lIOd1f1ed -OY· driver is nquired wben 
configurlld in 22"bit aode. Several tadmiques can be used to 
lncorporate the chaDges a.scr~in sectlon 5.1.1; however the chang .. 
cannot be "rfCH"1led Qft the .-OY· via the JlSY22I controller without 
attentlon to the oautlon noted in .-etlon 5. 

The g.221 land a~02 )~tJ"oller requlrn a dlfferent handler than the 
progr....ed. UQ . ",ntrQJ.lers. . . Th18 new hantUer is configured to utilize 
tu DK! transfer tIC"._. of the. controller. In addition, diskette 
de.u.ity i. <.o.t .... tJUtd by . the handler without .,ste_ intervention, 
al10Yin9 tb..... of either .ingle or double density diek.,tt .. 
interchuoe_bly. 

This handler, .8ignated -DY· , 18 available in 1T11-'03I and later 
revisions. 

Although .. rl1er ver810n. of IT"11.can be ..... , only the cbang .. to 
'4.0 and '5. O/.S. 1 are provld..a In thl. doe_at. Cbang4t8 to ear11er 
versions can be acco.p1iaUd uslng the _thodology cleecribed bere and 
the Judicious place_nt of .:I._l1ar code. Earlier versloll wl11 al.o 
requlre .ad11icatloll to the Boot.trap progr •• ISTIAP. 
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S.l.l. lodify1ng 1102 Driver lor ITll 

Chang.. li.ted in Appendix A aDd I ant tboiNt required to IIOdUy DEC f. 
'4.0 and/or 'S.OI'S.l 1X02 driver lor operation witb ~ 11'221 
controller. Chang.. li.ted in the Apptadix artt in a fonat ItXptCtlld by 
the Soura. .... OVUag. Patch progra. (SLP). Gtturat. a file -DTJIIY.DIr­
uaing an editor of your cboice contata1ng tba appropriate changn 
li.ted in tb. Appendix. u.. the following at.pe to includ. th. 
chang .. , 

,lUI SLP 
IDYIIIY-DTtD!IIY 

!QI! 

Cbang .. to applicabl. drivera ar. identified by 1 ... 1 
and/or •• raion nuaber.. .. certain that the corr.ct 
lev.l and/or veraion is being used.. input to th. 
progra. SLP. 

The file DYIXV.IAC will contain tbe new 11V22 coapatibl. dri.er. 
Aaaeable, link aad install th. new dri.er usin; tbe .. thad deecribed in 
your IT-II Syste.o.n.rationllanual. 

S.2. OPERATIOI WITH LAYERED PRODUCTS 

Using the driver .adificationa daecribed for IT-l1, layered products 
such as TSI-Plu. '3.01, and SHARE 11 can be used to provide 22-bit 
&yst .. support with the IIX'22 controller. 

5.3. OPERATIO. WXTH ISIl11 

Extended addr_ aupport provided by tb. IIIV2211 controller i. 
incorporated by the DYDR' change. liated in .ppendixE. An additional 
chang. ie required to the device data 1/0 structure. The file 
STSTB.IAC created by Ph ... I of SYSGEI .uat be edited prior to ..... bly 
and ta.k building proc.... Characteristic word one of the unit Control 
Block (Uel) .uat be edited to reflect 22-bit direct addr_ing.upport 
for the DlDI' device. Refer to section 4 of the Guide to Writing An 
1/0 Driver for d.tail.. An alt.rnat ... thod of changing the UCI 18 to 
.... th. utility Task/File Patch progr •• ZAP. U_ tb. RSXI1J1l.UP file 
to locat. the UtB entries -,DTO- and -.DY1-. Th. fifth word of th.s. 
tabl ... hould be a .. aded to includ. tba _tting of bit 8t 

LOCATION 
.DYO. 10 
.DYI • 10 

OLD 'ALUE 
dddddd 
dddddd 

lEV 'ALUE 
dddddd I 400 
ddddddl400 
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~.3.1. 194if%1na 1102 priv.r ISXlll 

ChaagH to tbe IJ02 drl" .. progra. DYDRY. lAC ant pI'OVlded la Appndlx 
C. Tlut c:baDgQ .e I'efttntacecl to the cU.atributed ., ... 1oD 3.02. 
Cbupll l.tat_ In. lPlMtDd1X C .. 1a t_ fonat ...-ctN by the SaurC4t 
Language Input hogI''' (SLP). TIl ... ~ 0Im .. incorporat_ into 
t_ lJtandard drl".r ulag ..thoU clNcsrlbttd in s.ct1on 11 of the ISI-ll 
Utilit1ee lanual. 

'.4. gnalTIOli lIn mID QIE SOFT!AII 

TU UY22Jl Controller uaed 1a la-bit IIode eaul.at .. the optratioa of the 
1IV21. Thi. is particularly 11ip01'tant whttn BiDS progra_ or .,n­
tbat aight requin acCNa to the 1102 t",. ..."iClt. 

lOTI 

Operation o:f thtt lID' Diapoat1c progr.. Hq\Iue 
tbat the m2211 tNt configured to .. late the 
IXV21 in la-bit .ode. 

5.'. OPERATlpI WITS DEC DIASIQITIC 

The DV22lI Contraller operat .. with the :following DEC lID' 
D1agnoat1c p~' 

1. CZlXDlO llX02 SS 'er:foraanc:e EHre1 ... 

3. CZRXIlOU02 Fonatt.r Progr ••• 

'.'.1. !!c!pt1on. 

The :following cMlDgH to the DEC 1102 D1agoat1C11 .. , be 
Hq\I1red when t .. t1ng the DV22 Controller. 

Prp;ra. DIFlO 

The watchdog tiaeout interval for the .. t aed1a dena1ty 
:function, .. y h... to be iDcr • ...c wben the proceeeor is 
an LSI 11/~ or the _l_ted at.p rate 1a a1x (6) 
a111iaeconds. 

L9!f!Il9! 
002414 
012152 
032120' 

lib VlLUE 
000200 
000200 
000200 
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Appendix A 

1b1t following chang .. an t.jJa~.ti.ag 22-btt _~ J.D~.O IT ... 11 
Ver.ion •• 0 of DY.ltC Edit ~1 2 v1a ~ Sauro. ~ .. Patch 
progra. (SLP): 

-1.DIDEF/"I,IXV221 
.ICALL .IITPS 

-1.11' IDF DY.OO/.",IIY221 
~BIT II 1 rlElOft THIS 1.1,1 1'0 DISABLE 22-IITADDItESSIIG 
• II' lID' G21IT, 't228IT - 0 . 
• I' 1£ .22IIT 
OYTYP-2000 
• EIJ)C 
-'''''''''+l"/JIXV221 
• IF EQ *22IIT 
-/BIS/,,':JXV221 
• IFF 

IIOV ISP, -CSP) 
AIL ., 
ASL ., 
la' (SP)+,EII8IT-1 
SWA8 ISP 
IIC ,AC<3OOOQ>,tSP 
815 (SP)+,'4 

-1.£IDC/"IJIX'221 
.EIDC 
-/8O,..0:1+3"I,IX'221 
.IF IE t2281T 

8IT 140000,80 
8EQ 8$ 
IIC8 ElIBIT 
BIC . 140000, 10 

-1.ElIDe/,,/IDY221 
.IIDC 
-/BP1. OYDl2/,.,I,DV221 

BPI.. 5t 
.IF II '22811 

8IT 
BEQ 
lOY 
CUlB 
BIS 

'DYTYP,". 
• IIIIIT-l,IO 
ao 
10,13 

,BOUIDAlY CIOSSEJ)t 
,IIWICI IF lOT 

,1aO'1 BIT 

rllIF DOIII 

,II 22-811 lODE 
JIlIF 10 
J aTEIIDID ADDRESS BITS 
,IOUS£IUP 
J 11m 1010 COURT IIGISTEI 



-/8PL DYERI2/,!,I,1I¥221 
IPL 5t 

• IF IE I22IIT 
lIT 'DrrtP,IR. 
.IE 3t 

~t 
.IFTF 
-/10' 12, I"1,11Y221 
.In 

.IITPS to 
• DOC 
-/ITS/,,/,IIXV22/ 
.IF IE *228IT 
3*: .IITPS .340 

IOV 12,'15 
IIOV8 UllIT,12 

4*: 10' 'R4,1O 
81T tCSIIITICSTR,RO 
BIlE 2* 
8IT ICSDOIE,RO 
8EQ 41 
.1!TPS 10 

.IFTF 
51: DP DYDR2 
• 1FT 

.8YTE 0 
ED8IT: .IYTE 0 
.EIOC 
-1":1+2"I;IIXV221 
.IF IE 12211T 

81T 
8EQ 
CLl8 

22*: 
• EliDe 
-/KOV/"I;IIXV221 
.IF liE e22IIT 
23*: 81 

• DOC 

JSI 
CLR 

'DTTYP,'R4 
221 
23t 

,. 
PC,"AIT 
.15 

-/WAIT:I,.,/;1!XV221 

,RIF DOlE 

J PIOTOCOL COIPLETE 

J RESTORE STATUS 

J BLOCK IIITDRUPTS 

,GET STATUS 
,"AIT READY/lIlT 
J LAST TlAJISFER 
,"AIT DOlE 
,FOR OlE 
,RESTORE STATUS 

;EITEIDED I£lORY ADDR .ITS 

,22-8IT COITROLLD'f 
,IF EQUAL 101 

JOKE lORE TRA.SFER FOR 22-11T 

WAIT: BIT ICSIIIT1CSTR,'R4JTI'ISFER? 
.IE 111 
8lTB 'CSTRICSDOIE,'R4,TRAI$FER OR OOIE? 

I 
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Appendix 8 

Tlut following ah ..... ant for1aaorporat.1ag 22-blt wpport into IT ... 11 
'_raton S.O or· lat_r of OY. tiC .1a th4t Source Laaguagtt Patcb prograa 
tSLP): 

-1.DRDEF/"I.22-IITI 
.~ .ITPS 

-/OJtOD/"I,22-IIfl 
t22IIT • 1 J~ THIS LID TO DIS.ILE 22-8IT AODIISSIIG 
• IIF JIDF~IT, ~IT -0 ,10 22-81T ADDUSSIIB 
• IF IE .228IT 
Dn,., • 2000 ;22-IIT COITIOLLII )JODI 
.IIIDC 
.IIF IDF OY*DS, DY.OS • 0 
• IIF IE OJ.OS, ~Y.DS. 1 
-1"IIPPTR/+l"I,22-IXTI 
• IF EO *228IT 
-IllS ~/'flJ22 .. IItl 
• IFF 

lOY tSP,-CSP) 
ASL tSP 
AS!. ISP 
mv ('SP) + ,DIIIT-1 
SWAI ISP 
IIC ,AC<30000>,'SP 
lIS (SP)+,14 

.EIDC 
-/ADD 'loooo/"I,22-IITI 
• IF IE .22IIt 

• ElIDe 

lIT 
IEQ 
IICI 
I·IC 

~,IO ,. 
IXIIIT 
140000,10 

-/IPL DYERR2/,.,/~22-BITI 
BPL S$ 

• IF IE .22IIT 
lIT 
KQ 
IIOV 
CLlI 
115 

it: 
.EIDC 

.omp,'14 
6t 
DKIIT-l,IO 
10 
10,13 

,SIIGLE BEADED FLOPPY DRIVE 
,DOUBLE SIDED FLOPPy DRIVE 
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,lOT A KXV22 

,11'22 
J KAlE AIIOTHER COPY 
; POSITIOJI ADDRESS liTO 
,UPPER BYTE 
;ODD ADDIESS CAPTURES ODD IYTE 
; POSITIOI BITS TO 12 AID 13 
J ISOLATE TlID 
J I.CLUOE II COIUtAID WORD 

,11'22 
; IOUIDIY CIOSSlDt 
; BlAICH IF lOT 
,DO 22-IIT ADDlESSIIG 
,IElIOVE BIT 

JIIIF 0011£ 

,KXV22 II 22-IIT KODE 
,BIIF 10 
I ElTEJI1)EJ) ADORESS BITS 
,ROUSDIIP 
J lITO VORJ) COUJIT REGISTER 



-/IPL DYIII2/,.,I,22-IITI 
8PL at 

• IF IE .22BI1 
8IT 'DYTTP,'.4 
liE 3t 

at 
. In, 
m/lOV 12, I"1,22-8ITI 
.. In 

.ITPS 10 
.EIDC 
-.+1,,/r22-81TI 
• IF IE .22BIT 
38: 

4.& 

.. IFTF 
S.: 
.In 

.1I1'PS 
lOY 
IOVI 
IOV 
lIT 
lIE 
BIT 
am 
• ITPS 

JIP 

'340 
R2,'IS 
ElIIIT,R2 
'14,10 
fCSIIITICSTI,1O 
a 
ICSDOIE,IO ... 
10 

D'fEII2 

.BYTE 0 
EXlIIT: .IYTE 0 
• EIIDC 
-/8.:1+2"I,22-8ITI 
• I' IE .228IT 

22$: 
• ODe 

BIT 
8IQ 
CLRI 

'DYTYP,.14 
22$ 
23t 

-/IOV 12, I" 1.22-IITI 
• IF IE .2281T 
23*1 IR 

JSR 
CLR 

,. 
PC,IAIT 
.RS 

.£IIDC 
-/VAIT:I,o.I,22-IIT/· 
VAIT: 81T ICSIIITICSTR,'R4 

BIE 11. 
BITI ICSTRICSDOIE,'R4 

1 
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,IIIF DOlE 
,1IV22 
J PROTOCOL COKPLITE 
,10 

,RESTORE SA ,ED STATUS 

r BLOCK IJ1TDRUPTS 

J GET UTERD£!) &DDIIS'S BIrs 
,GET STATUS 
,,,.IT WOYfIIIT 
JUST TlAIISFEI 
,".IT DOlE 
;FOR DIE 
,RESTORE STATUS 

J GO PROCESS DROR 

,DTEHDED IEIORY ADDR. BITS 

,22-BIT CONTROLLER? 
J IF EQUAL 10 I 

,OHE BORE TRAISFER FOR 22-81T 

,TRAISFER? 

~TRAISFER OR DONE? 



Appendix C 

APPlllDIX C 
The following chaagttfI .... for iDcorporatiDg 22-81t ~ for lSI-l111 
into DTDlV.!lAC ' .... 10ft 3.02· tia . SOurf» ........ I_t h'ogr.. (ILP) I 

-/03.02/,,1;22-8111 
DV22. 0 
-ISDDI"/J22-JJ'l'1 
ADI£XT· .. 
-1 ...... 1"I;za~.'TI 

• IF OF IIIY22 
• IFF 

-1.11DC/"I;22-IITI 
• EJIDC 

-/1I"M8E/"I;22-BITI 
• IF OF IXV22 
IIOVI U.IUF+UIS),RO 
101 10 
101 10 
IIOVB IO,I.PIII+16(11) 
.REPT 3 
JlOI 10 
.£lD1l 
BIC 1147177,10 
lOY IO,U.BUF(IS) 
• IFF 

-1.ElDC/"I;22-BITI 
.EIDC 

-1."ElT/"I,22-IITI 
.IF OF Jtn22 
• IFF 

-1.£lDC/"I;22-BITI 
.DDe 

-/1401:1"I,22-8ITI 
BIT lAOREXT,(R2) 
8EQ 1 •• 
SWAB 81 
BISB I. PIII+16(13), 11 
SWAB 11 

, 22-IIT ~ BIT 

• DTDDED IDOIY BITS 

J SAVE Bl18-IA21 

, ISOLATE BA16 , 8A17 
J IIITIALIZE CSR WORD 

J 22-IIT 

, GET UPPER BYTE 
, SET Bl 18-21 
J RIPOSITIOI 
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-/28O*&/,.,/22-I1TI 

281., 

284., 
285*: 

II 
ClIP 
IEQ 
lIT 
IIQ 
ITPS 
lOY 
lIT 
UI 
IITI 
IEQ 
IJII 
IITPS 
II 
lOY 
lOY 

281. 
10,1'1 
28s. 
IdIDT, (12) 
21St 

·,3",0 
RO,IIDI(I2) 
'Til lilT, (12) 
280M 
ITI I DOlE, (12) 
283* ... 
10. 
1~ 
I.PO+16(13),1O 
1O,IXDICI2) 

ITPS 10 
~/'10000/"/J22-BITI 

.IF DF IlIY22 
lIT '40000,U.IUF(IS) 
8m 13* 
BIC '",OOOO,U.8UF(RS) 
IIC I.PRK+16(13) 

13*: 
• DOC 

I 

f !'bel 10. COULD II 111 
• lID IIOISTER PROTOCOL 
J IF IQ DIT 
, 22-IIT COITIOLLER t 
J IF IIiI 10 
J J' BLOCK IITIIIUPTS 
J J J IUP'FER ADDRESS 
J J J lEAD! FOR LAST WORD t 

J J J lEAD! FOI LAST lORD t 
HI 
HI 
JJJ 
J DROI, 10 TRAISFEI RDUIST 
J ,. IlTElJ)ED ADDltESS8ITS 
J OR J J, LOAD TRACK, 8UFFIR 
J 'J ADDRESS, OR ASCII I 
J OR JH 

J CHICK FOR OYEIFLOV 
J lOT YET 
J IIOUSEDEP 
J UPDATE IA18-IA21 
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Appendix F 

The following cbug .. ant ·fOr laoorporatlAg ckNb1eaidM avpport for 
lSI-lUI into Oyt)R,. 1.c'ttratoQ 3.02 v1a SoUl'C4l lADguap IDpvt Progn. 
(SLP) : 

-/03.02/,,1,22-1111 
-/RSAE/"/f2SIDlD~ 
SSIDED. zpooo ,SICOIID SIDE 181CATOt 8IT (U. CW2) 
-/DOUILI/"I,2SIDlDI 
DOUDOU. 19"16. , DOU8LE SIDID , DOUBLE DElSIT! 
-/SOEl/"/J2S1DEDI 
OSID£!). 1000 J DOUILE SIDD lIT (U .. CV2) 
-/ClCElR/"I,2SIDEJ)1 
SIDES. 2 J DOUlLE SIDED lEOlA 
-/22Ot:I"I,2SIDEJ)1 

BIT ISSID£D,U.CW2(1'), IS IT SECORD SIDE OPERATIOIt 
8EQ ~ , IF Eel JIO 
BIS IDSIDID, U. auFel') , USE SICOID SIDE 

22'*: 
-/42O*:I,.,/J2SIOEDI 
420*1 IIC I$I1.OtSCIWUSSIDEDI ERIU, U. CV2eR5) J CLEAR BITS 
-/44Ot:I,.,I,2SIDEDI , 
; UTlY WITH COllECT DElIS IT! 10 DSURE VALID DISIETTE STATUS 

liD' '0£1, RO J CHAIGE DaSITt FOR UTI! 
lOR IO,U.CV2(R5) J SIT UP DElSITY BIT II U.CV2(R5) 
BI D!SEe J TRY ABAIR 

"4D*: BIC ISCHAR U)£l1I OSIDED, U. CV2Ut5) J CLEAR FUGS 
-/45Otr/,.,I,2SIDIJ)I 
4SOt: BIT tSIDES,I.PIK·6tll) , IS IT DOUBLE SIDEDt 

1m 455t J IF m 10 
110'1 'DOUDOU, U. CV3 (IS) , DOUBLE THE IIA1IJlUIL LBI' S 
lIS IDSIDED, U. CV2(15) , SET THE DOUBLE SIDED lIT 

.. ,5*: 110'· 'IS. SUCl377, RO ; SET SUCCESS 
-/46O*:1,.,I;25IDIDI 
460*: BIT ,nEII,U.CW2(RS) 

8EQ 465t 
BIS tSDEI,1O , 

465$1 liD' RO, (12) 

J CHECK FOR COllECT DEilStTY 
J SIIGLE DDSITY 
J SET UP DOUBLE DElSITY 

J 1IITIAT£ rulCTIOI 
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-/S6Otll,.,I,2SIDlD1 
SOts 8IT 1611)ES, I. PRJl+6(I1) , IS IT DOUILE amID? 

am ss. , I' • 10 
lIS lOSIDG, U. C1f2(15) , SIT DOUBLE SIDED 8IT 
lOY 'DOUDOU, U. CW3( 15) , DOUILE IIAX LII' S 

~S.,JIOY 10, I. PII+10(11) J STOll LOGICAL SECTOR IUlBD 
-1'IITEBL/,.,I,2SIOEDI 
-/IOYI/"I,2510£01 

lIS 'IITULo, (1t2) J lIABLE IITD1UPTS 
-1,177.1,/111/,1,2511)£01 

ClIP 10, ,.". J IS IT SICQII) SIH! 
-/IITB/"I;25ID£01 

IEIil 23* J IF IQ 10, IT'S.l LOGICAL ILOCK 
C!P "6. , 10 , YES 
am 30* J IF.IQ ALLOW .ccESS TO ,.". 
SUI .". , 10 J ·CHdGI SIDES - PBl'BLI ACCESS 
II 2:5* J CBAIGE lEAD BEADS 

23tt SUI ",. , 10 J ADJUST FOR SECOID SIDI 
2!5St lIT '0510£0, U. C1f2ee) J TWO SlOE I£I)1A1 
-/IEQ/"/~2SIDEDI 

lIS ISSIOED, U. CW2 (R5) J SET HEAD 1 SELECT lIT 
I 


