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.Section 1 

General lnfoc.matlon 

1. t~IOK 

Th• KXm i• a dual dtHUlitf ccsntroJ.l.•r c:MpatJ.bl• 1"ith tha . DIC• USO 
disk•t~• ... · n..,.,lltt•• · COllfi~-- wt~ _.., .,._.,, ~t.f.lt.t. dt1M, it 
i• • cfiAf:t repl..._at tor tb• .I.SO. auMfat•• Thee. c:matroll•r 
prov~ . 400 IQ:ljtn ot · .1tor.- on a •ill•'- •icld disi.t'te. tlaing· 
~oubl• •idttd dialc~ttes, th9 JIXYlQ. p~id ... IQO.· Kbyt• Pfr driM or a 
total of 3.2 llbytn 

All •letronics ar• containttd on one dual-wide board wl\ic:Q pluga 
dirttetly into any lltandard LSI•11 backplane and interf~ tarougb a 34 
condw:tor . ribbon caf:)l'··· to QY $Jltio~t ~tibl..- ckive. All 
controll•rs ar• .10P.I \MtM _. t'~· 1or plug in; Q4 op.rats.on. The 
control!.- is con1:~pre,t .for the llta~41"d device .· fddt- and th• 
int•rrus-t leffl is factory ••t to l•••l four. F•aturn include: 

o 22 bit addreuing 

o Double aidttd dr1v• au51port. 

o Tranaper•nt f 1r11Yare bootatrap. 

o Blank di•k•tte:fonsattint"' 

o Alternat• addrea selection. 

o Paver fa~l protection for data integrity. 

o Int•rnal dia;noatica 

•DEC is a registered trad••ark of Digital Equipment Corporation. 
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1.1. COKPOHENTS 

Th• KXVSO controll•r is provided with th• following component•: 

1.2. COMPATIBILITY 

MXVSO S 114• floppy disk controll•r 
ftXVSO disk controller ••nual 

This sttc:tion discu•a.. th• aapect of hardwar•, •oftvar• and media 
compatibility with Digital Equip .. nt'a RX~O aubayatea. Th• infor11ation 
will aid th• uaer in data interchanging with foreign ayate••· 

1. 2. 1. Hardware 

The controller ia co•patibl• with the LSI-11. LSI-1112, LSI-11/23, 
LSI-11173, MicroVax I and KicroVax II proceaaor•. All circuitry is 
contained on onedual-vid• bovd that plugs dirttetly into ariy standard 
LSI-11 bac:Jcplamt. Alt•rn•t• addrn• •litetion and four-lev•l d•vice 
interrupt priority ache.. provide the user added flexibility for 
expanded ayat•• conliguratiena. Shugart co•patibl• drive logic is 
interfaced through a 34•pin ribbon connttc:tor. 

1.2.2. Software 

The llXV50 ia co•patibl• with RQDX regi•ter definition and co••and 
protocol. All DIC:-aupplied ao:ftware dnigned to operate with the,RQl)X 

~ seri.. of controll•r• will operate vith th• controller without 
modification.· 

1.2.3. Drives 

When coupled with a aingl• sided 96 TPI S 114• floppy drive th• KXVSO 
provides 409 Kbytea of storage capacity. Using double sided drives the 
controller provides in excesa of 819 Kbytes of storag• per drive. The 
following ia a partial list of recom .. nd4td drives: 

Shugart 

Tandon 

Tandon 

Kitsubishi 

SA 4101460 Single/double aided. full height 
drive 

TK65·4 Double sided~ half height drive 

TKl00-4 Double sided, full height drive 

K4853 Double aided, half height drive 

2 



1.2.4. Media 

Either RX50 p:o•tor•tted or blaak aott HCtond disJcettM aay b9 uud 
witb the controller. Th• following lillt liiu.-.ri%98 the ~tttd 
Hdia: 

VEIBATil'I 
3Jf 
31 

1.3. ft!l)IA FQBKAI 

ltD550•01•11188 
DC OS1111-00234 
DC Ol1111•003CH) CUSO c:o•patibl•> 

Th• diskette 1• divided into 160 CGllCtlntric track•• Eighty tao> o! 
then track• are on ncll .wt• and are a~ zero <O> through 
nvtmty nine C79>. A traolr 1• t-.tted atartin9 at the physical· 
index. The first f1•ld i• t•J'Mtdlap 1 andcon.uta ot 48 bytes ol 
•4£• -data followed by 8 bytH of •Of)• data. ftut ~·xt field ia the 
firat ID rHOrd couiatinf of thr• atfcf.rn9:'1Uka of •11• data. Tb••• 
addren aarka an waiqu C.t•W.. • •i•tne' eloek pattwa. Following 
th... addna qru '" ~- Indll•i, lfeMff bf\• "'Pl•.. en bft• of track 
adcfren. one byte npr..atinf tbtt •icltt, on• ~ ~ting th• 
aector addr-. on• b?t• itwU,o.tint sector 1-vtb. aad finally tvo CRC 
byt••· Th• f ollovint tield i• Gap 2 or the ID gap. Thi• f i•ld 
con•i~• of 22 .,rt• of •4£• data followed by 12 bytn of •oo• data. 
Th• n•xt fi•ld i:•· tb• fint. clat•ncord consiatiag thi'H ~ mark• 
of •a1• data v1tta •1"iat~1-k r-tt•rn•, the c:fata lutachtr byte •ra•, 
512 bytH of u•r data and fln•lly two brt•• cf CIC data. Fclloving 
th• data :fi•ld i• Ga..P 1 lMdiag to thft n•xt ID fi•ld. Following th• 
tenth data fielct i• G.p 3 or tH prw•imi* gap conat:ating of 
approxi11at•ly 70 bft•• of •4£• data. 

Each track is for-.tted iA th• abov• MM•r <nln.to FifUl'tt 1-1>. Th• 
sMtor h•ad•r field of each sac:tor ccntaina inforutioa ost:f'i.bing both 
the nctor. a.net track ftuHt'. AU ti•J.da ue .•~ ift IFlt. 
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ltm I 

IDATA I 6AP 3 I &AP 1 I ID I llP 2 I DATR I • I I II f llt 2 I DATR t • 1 I 
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I 
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• I 
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I 71 mD 
, I •e 

l lllllt FMI OM 1 lSRDATA I CIC l t CRC2 I 
1•11•1~1•1• .. 'fll• f St2 8YTS I . I I 

1.3.1. Sector Hlld1t fitlcl· 

Th• header fitld c:on1tiata of 10 .byt•.o1 inlOl'•atiOl't. Preceding th• 
header i• • f itld of a byt•• of •zero• data for aynchronization. 

1. Byt1 1,2,3 Addr~•• ••rk--a uniqu1 ••rk conaiating of an 
•At• data patt1rn with a •isaing clock tranaition using a 
•oA• clock pattern. Thia •ark i• decoded by th• controller 
to indic•t• th• start of either a aec:tor or a data f i•ld. 

2. Byt1 4 ID H1ad1r--a aingl• byt1 of •FE• data id1ntifying 
th• field •• a41Ctor h1ad1r. 

3. Byt1 5 Track Addr•••·-thi• byt1 indicates th• absolute 
<0,117<8>> track addr•••· Each a41Ctor contain• this track 
inforaation to locat• it• poaition on on• of th• eighty 
tracka. 

4 Byte 6 Sid•·-thi• byte indicate• on which surf ace th• track 
i• locat1d. Sid• z1ro i• indicated by •oo•, sid• on• by 
•01 •• 
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Byt• 1 Sector addr.-,.· .. Tbis byta indi.CatN thtt abaolute 
<1-12<8>> aector nullb4tr. Each a.ctor contain• this 
intor•tion to id.ntUy it• poa11U.on u •• of the tera 
aector• on tlut tnck. 

6 Byt• 8 Sector Length·•tbi• byta indicatn th• ltmfth.ot th• 
usttr data in tu data field. 01 • 2S6 bytn 02 • 512 byt.N, 
tttc. 

7. Byte 9, 10 CRC .... th..-. two byt.., repr..-t th• 16 bit 
c:yclic Adullduey cMctt•· ad II'• .. calcul•t4'd for •acla Hetor 
header fro• th• f 1rat a bytN Of Wonati• using th• 
standard CRC-CCl'fT polpto•ial.. · 

1.3.2. Data Fi•ld 

The data field consist• of SlS byt"of inforaation. Preceding th• 
data f i•ld i• a filtld of 12 bytn of •aro• data for sync:broaization. 

1. Byte 1,2,3 Addr ... lark-· a unique aark coneiatino of .an 
•A1• data patttn"n vith a •i•in; «=lock trU#itiOCl uaing a 
•01. cloc:1c pattwa. ru. 9Ulc 1• deoodttd by t.ha ... controller 
to indic•t• th• •tart of •itlwr a Hc:tor or a data fi•ld. 

2. Byt• 4 Data Fi•ld Bttadttr _ _. a •intl• byt• of •ra• data 
identifying th• field aa a data field. 

3. 8ytn S-916 UHr ht• ... - tbia f i•ld cont•i• 512 bytn ot 
unr data encod9d in llFI. 

Sytew 51'1, 51$ CIC -- then t~ bf~ .. r•~-.t . th• 1.6 . bit 
cyclic r«ftlnduoy . chet:k ~d . aT• calCJl,l.ate;# ·~~ ... ttfc:b data 
f i•ld f re• th• fir*' 5"16 . byt•• oL infor••l.ion ual.ag the 
standard CRC:-CClft polynoial. 

t.3.3. R!SQrding S!btll 

Th• tlXVSO IF!I encoding ia co.,.tibl• with tb• DIC RXSO subsysttt•. !SFft 
encoding conaiata• of flux transition• for a logic •one• and no .flux 
tranai tiona for a l.ogie •zero•. A clock transition on.ly occurs bet:ween 
two conaecutiv• logic •:.roe• a• shown in F'igurtt 1-2 belov. The flFI 
bit cell ti• ia 4ue. 



·1· •1• •o• •o• •1• •o• •1• •1• 

- -I t I I I I ' I I I I I ------ ------ ---------
D D c D 0 D 

bit I 
t e.111 

-->I 4u• I<·-

Table 1-1 au• .. riz .. th• •tandard KFI eacod1ng algoritha. 

DATA ERCODED DATA 1------------·------·------·-----·---·-----·------1 
01:..1 DH DR-1 CH DH 

1--~--------~--------·--------·------------------1 0 0 0 1 0 I 
1 0 1 0 0 l 
0 1 0 0 1 I 
1 1 1 0 1 I 

1.3.4. cxs;&&s; Raundancx Gbeck 

Each attctor header field and data field ha• two byte CRC character 
appendctd. • This 16.. bit charact•I'. .. i• th• r•••iJSder that rnul ts vhen 
dividing th• ... data bit• trepreaented aa · a polyno•i•l lt<x>l by a 
generator polyno•ial G<x>. The polyno•i•l · used :for RX50 is th• 
standard CRC•CCITT GCx) • X"'16 + X"12 + X"'S • 1. For th• aec:tor header 
the data bits include bytes 1 through 8. For th• data field the data 
bits include bytes 1 through 316. 

1.4. SPECIFICATIONS 

l. 4. 1. GtH\!£•1 

Device Addrua 
Standard 
1st Alt•rnat• 
2nd Alternate 
3rd Alternate 

Vector 
Standard , 

17772150 
17760334 
17760354 
17760374 

4th Alternate 
3th Alternate 
6th Alternate 
7th Alternate 

<software configured> 

6 

17760414 
17772144 
17772154 
Reserved 



Media F~t . RDO Coapatib.Mt 

Encoding l!ethod• tfFll 
Sectoral tr.ck 10 
Tra¢k•laurface 80 
Surf-/diak.,_t• 2 

cac standard cac ... cctn 

Sins 

Conn4'Ctora1 

1.4.3. El15i\rigal 

Pover require .. nts: 

LSI-11 bua loa4iag t. 

LSI·11 bus: 

. Dual-height, standard 191\gth llOdule. 

T'tfO coanectora Wied: 
1. Studard Q•22 LS:t·U bus edge 

connector using the A and B rows 

2. 3f pin ri;ht ·anol• flat cable 
coanetor locatttd at th• handl• 
... •f ·ttt. llOdulAt for utertau 
to indv.try •taadtlr'd SA 4101460 
dl"iVft. 

J..,_n are availabu to ••l.ct 
addr_, logical unit nu•bttre, 
.1a~nupt priorit7, and various drift 
ch•""•l'iatica. 

•:SVDC !. 51 at 2. S A•pa <au. > 

1 DC ltua loe 
2 AC INll loads 

Adll•rM to th• Q-22 apttei:ficationbut 
dMe not generate or ch.ck parity. 
Only U8H the A and 8 rowa. 

Receivu the following LSI-11 b\.la 
·•1sn1a: 

BDA1.00•BDAL17, IDIK, BDOUT, BSYHC, 
UPLY, BWnt, 8BS7, B:tRQ4, BIRQS, 
BUQ&, BtlKI BDflGt, Slit?, BDCOK, BPOK 

Driv .. the following LSI-11 bua 
ei;nala: 

BDALOO - BDAt.21, BOii, BDOUT, BSYHC, 
81.Pt;Y, PTIT, 8897, BIRQ4, BlRQS, 
BIIQI, IIRQ7, BtAKO, BOMI, BDKGO, 
BS ACK 
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Drive Interfac•t 

1.4.4. Environ!!pta1 

Te•perature1 

Hua~it.ya 

t.4.5. P•rtor••nc• 

Tranafer rat•a 

Capacity• 
I 

1.4.6. R•liabilitx 

tlTBF 

llTTR 

r>otm· nR:::ut.ri.c. th• followtflg · 
LSI•ll bu. aignal•s 

BRALT, BEVIT 

Adber• to tb9 ·.Shugart SA4101UO 
f lopPJ diak iaterfac. for •inidi•k•tt• 
cb'iwe~·-··. · 

Signal .... rtlon O.Ovdc to 0.4vdc I 
40 • aignal non .... rt1on·2.a.d:e to 
S.25vda f 250 • 

220/330·oh• 

Reafiv• th• following •ignal•: 

Ima, TRACI o, WRITE PROTECT, READ 
DAT.. DRIVE STATUS 

Dri•.. th• following •ignal• 

DIYSll.1 • DRVSll.4, JfOTOR ON, 
DIR!CTIOI, STEP, WRITI DATA, WRITE 
GAft.,.:~HllD LOAD, SIDI 

Doee not;int•rfactt to th• following 
•ipabt. 

DOOi LOCI, II USI 

5 to SO U;r ... c <41 to 122 
'd991'HaJ) 

10S'tO 90I <non•cond•n•ing> 

Bur•~ 31.25 Kbyt .. /..c 
Av•r•o• 15.5 Kbyt••l•sc 

.Single. lt&ded ~ia 
J>OQbl• •lied media 
Jfaxi•u• <4 driv••> 

.5 hr. 

8 

404,480 byt•• 
808,960 byt•• 
3,235,840 byt•• 

- l 
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Section 2 

lnetallatlon 

2. GEIDAL 

The controll•r i• ahipl*i with tbtt etandard addr... 1'11'121SOC8> nt. 
Th• de•ia inwrrupt priority i• •t to l•••l four• th firnan 
bootstrap ill cliaablH. 

!!oat option• ar• factory fOiJ.-.tcbH <on th9 rroJ.d•r aid• of th• PCB> to 
th• llC8t otta ,,_ conttouratJ.on. The foil lU•SMfl"ll aut firet tM cut 
before the altft'nate Jwtpna ar• iuertH. Retu to TablH 2·1, 2·2, 
and 2-3 for alteraate optiou and Figur9 2•1 for JWIP't location. 
S•veral of the opttona an •l-=:tabl• by u•ing OP ·530153-2 pin 
JU11pera. If th•• pin JUllpltnt are not availol• ua 130 wire wrap. 

2.1. CQRFIQYRATIQI 

2.1.1. Addre11 Ytqtgr §!l!g\ipn 

The controller i• shipptd with th• DEC atandard devic. address 
assign .. nt preset to 11112150<8>. Any change in this .. aign .. nt would 
necenitat• a change in •Y•t•• .software. However, six alternate 
addrna opU.ou v• •lffta&Jl• and are d•fined u 11760334, 17160354, 
17760374, 1776041f, 17712144 .- 17772154. To select the d••ired 
alternate •ddren, 3uap•r Wl4,., 15, 16, 17, 61, 62, 63 and 64 a• shown 
in Table 2-2. 
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Figure 2-1: Configuration Ju•p•r Locations 
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m 

m 

ID 

ITT 

ITT 

m 

m 

ITT 

n 
n 
n 
fl 
ITT! 

n 
n 
n 
n 
n 
n 
n 
n 

----~--------------------------------------------------------------I JUJIPEI USAGE STATUS I 

1-------------------------------------------------------------------1 I 11 .. W2 .a ....... ltllii'- IMltle· I ?I I 
I I . ,.. I 'I 

I 13 • 14 I ~·M 1,1 .... \f 2 aiclM I OUT I 
I v4 ... ·IS I .. , .. a,,.......... t aur I 
I I I I 
I 16 • Fl. I 1/4• Dti• --- Coulot I m I 
I V8 • wt I 114• IMd Llllit C..aeat f R I 
I ·I I 
I 110•111 ...., ... 1• I II I 
I WU. •1149 ..., Dt .. ltl.e I 1111' I 
I I I 
I 1'12•113 lulUpltt .Dl'ivtt I OUT. I 
I I I 
I 114-WlS Pl'i/2ad/4U./&tla .Al~ Adel.Select I ll . I, 
I V16.,;W17 l~/3rdll\bl7. Alt~ Add.•s.Leot I M I 
f I I 
I WJ.a-tf19 •IICI 6 8-i\ol' DUUle I OUT I 
I W19•1f2D •••.. liii\ar liliN• I 11 I 
I V21•V22 lllCI S/7 •lleal• .,_..le I . - I 
I 122•1'23 NII 517 ·IOld.t. ~ I D I 
I V24•12S ~ ·g A••rt"8 .. le I II I 
I 121~ ···I .. ................. I GUT I 

1: at·m. • x.sse1• 1 m· 1 
I "2?•111 I !?18 7 .. ltllR I GIT I 

I '30•131 I Ill 911 ·~ Oitleltle I d I 
I 131-132 I ti• sn ~ ... ltt I our I 
I I I I 
I 133•134 I LUI 1 I Cllr~ I 
I 135-136 I li.UI · z I .. aut I 
I "37•¥31 I li.UI 4 I tin' I 
I ¥3911'140 I LUI I t GUT 1 

t 141•142 I loot ~· I °"' 
I W43•144 I $\ep: late 1, 2 (9'1t • 3•> I OUT 
I 14S•W46 I $tep late 3,4 CO.t • 3-) I IU!f 
I W47•V48 I ~i.....-i&I SIMltt I GUI' 
I I I 
I W!0•"52 I U~te Boot. ._.. I 
I V51•WS2 I ltriaal'f loot ...... I 
I I t 
I W53•"54 t Walat-Up Cilwit. IMbl• I 
I r t 
I WSS•W!I I lact017 1'• . I 
I . V!56·VS1 I lactorf fMt I 
I I I 

OUT 
II 

11'. 

II 
OUT 

· 1 vsa-wst 1 ftrecoap EMltl• 1 1a 1 
I 159·'80 I Pr900llp Diaaltl• I OUT I 
I I I I 

: === : =·==·~t ·===r··. ': = : I I • I f 
I 165•16& f. .. ... , ... .,. ... :, I II f 

---------·---··--·-f•·-··,..---~-·."~.i-~-·-··---········-----~~------~---
Table 2-1 Fact•r Option Su..,., 
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I OPTI!Je JlJllERS I I 
I I t 
I 14 - 15 I 16 .. 17 I 61 .. 62 I 63 - 64 I 
I I I ' I 
I I l I I 
I Standard Addrtut I I I I 
I 1777':?158C0ctlfl.SI·11) I IN I W1' ' IJJT l rur I 
t 21181468tHnl QlicroYu 1 l Ill I I I I I 
I I J ' I I 
I I I I I I 
I I I I I , 
l 1st Alternat• AddNss I I I I I 
I 17758334COc:tl<LSI·t1> I rur I IN I rur I llJT I 
I 20880CDllxl CJUcroYu I & II> I I I I I 
I f I I I f 
I I I I I I 
I I I I I I 
f 2nd Al ternat• Addrtls I I I I I 
I 17761l54COctln.SI·11> · t IN f cur I IN I rur I 
I 2*00ECCHe11l OlicroVu I & II> I I I I I 
I I ' I I I 
I I I I I ' I I I I I I 
I 3rd Alttrnatt Addru1 I j I I 
I 17761374COctl<t.SI·11> I IJJT I I II llJT I 
I ~Dit1HMicrolJ11 I l UH I I I 
I I I I I 
I I I I I 
I I I l I 
I 4th Alternit• Addrt51 I I I I 
I 17760414COctJ«.SI·1U I IN I IJJT I rur IN I 
I 2911118CDllxl(MicroYll 1 & 11)1 I I I 
I . I I I I 
I I I I I 
I I I I I 
I 5th AlterNt•Addreu I I I I 

I ~U1~!H~~~. 1 & ml llJT J IN I lllT I IN I 
I I I I 

I I I I f I 
I I I I I f 
I I I I I I 
I 6th Alternate Address I I I I I 
1 rrm154c0ct1 n.sr-m I IN I llJT I IN I IN I 
I ~l46CCHexHMicroVu 1 & II> I I I I I 
I I I I I I 
I I l I I I 
I 7th ~lternata Address I I I I I 
I I I I I I 
I RESERVED I llJT I IN I IN I IN I 
I I I I f I 
I I 
I •Factory Prestt t 

Tabla 2-2 Addrffs Option Configuration 

2. 1. 2. t.ogical Unit Numbers 

The KXV'O allows s•lection of the starting logical unit number <LUN> 
and provides selection fro• LUI 0 to LUN 15. Tb• default LUM is 0 and 
is selected by reiaoving all th.• JUllpers W33-W3•, W3'·W3', W37-W38, 
W39·W40. Some operating systems use this option to organize logical 
units fro• different controllers. If a particular LUM is req~ired 
insert the appropriate Jumper• as indicated by their binary veights 
ref erring to Table 2-3. 
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-----------------------------------------------------------JUllPllS LOGICAL 
UBIT 

NUIBEI r----------------------------------------------1 W33•V34 I 

1--~----------~-..--·-··· .. ·····~:·,··--·------··· .. --.---·-··'*"~·-····----~--• 
t 

1-----.......... ----····•---·-··-···• ............... ~ ......... ~··.-·•41111:•-,.• I 
1 OUT OUT II 

·---~--~-----~----~------~------·----~--~--~--~---~--------~· 2 Ill OUT 

·-----------------·----~-----~-------~~---------------------· 3 OUT II II 
t •••• • ··--·--· ····-~·--·-· ··-······---~ •••• ........ 4'••••••••••• . ..-•••-1 

4 OUT . I II OUT 

1---··------------~-----------------------------------------1 OUT IH OUT 
1---------.... ---------------------------.--------------... -----------1 

6 OUT IB II OUT 
1-------·---~~-------~-----~--~~~----~--~-----~~-----·--~---1 

7 OUT II II II I ......................... •9'•••••• •• - •••• • • ·------- ....... -................ ·-------·I 
a II OUT OUT OUT 

l·-----------···--··----·-···-~~---··---~--·-···~-···~····~·f 

' II, II 
I···· ... •-·-·-··,···---·-···-.:..---•·•••••••••····--·----~-~~-~····-~ I 

10 II II 
t ••.,,••-•• ... •• .. ··~--···•···•··-·-·•~9t-.._ ...................... ~--·-,.··-- I 

11 II IR ti 
f, --····-·-------... ---~-------·--·--·------· -----------~----------1 

12 II II 

•·--·----------·-----------------------------~-~--··-----~--· 13 II II OUT II I " 

1---------~---------~---------------------------------------1 14 II IB IK OUT 
1----------·-----------·-----------------·-----------------~· 

1S II II 111 

·--------------·-----·-----·--------------~-----------------1 
----·---------···--·-·--··----·~---···---·--··--------------·-----

L09ical Unit lullber Option 

2.1.J. Dsvic• Intrtrgpt PtW&&x 
four- .. lev•l The lfXV50 •upporta th• 

cottpatibl• with the t..S!'•ll/23. 
request• and 111Cftitor• hi;h•r l•v•l 

device interrupt 
The controll41%" 
request lines 

priority sche119 
••serts interrupt 
dvr~~ interrupt 

to 
arbitration as described in Table z .. 3. Th• l'v•l fo\\r reqµest is 
alway• asserted by tb• controll•r, rqardlHS of ita priority. 
maintain eo11P41tibility vi.th th• LSI·U. ud LSI·1Jl2 proC•lll80t•• Th• 
interrupt priority l•v•l i• c:onfi;ured to l•v•l fO\lr at the factory. 
I! a· differnt tnt1rrup~. 1•••1 is dnired cut'th•toil·.tch Ju•p•r• 
betwnn W19·W201 W22 .. W23, W24·W25, W28•"29, •nd w®..:.131. Refer to 
Table 2·4 for the prop•r JUapera to inlllhtrt for t?Ht dttttired priority 
level. 
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--------·-----~--------------------------------~----------------·---------; ' ~ ' ,'f ,,:'::: ' • ' 

IPTYIASRT um f I • JU11rm"' . I 
ILEVI · 1 Ul,.19l 19•201,21-22t22•23~.24-2'12S•25127-28128·29130-31t31·321 

' ' .,'•.• ,• 

1----------.-----·--:·----------.------------'!'---~----.-----'!9'••·---·----------1 
I 4• I 4 ~ SS, I I Oiat I In I Out I In I Ill I Out .1 Out I In f Ia I Out I 

1---------------~-------------------~---------~-~-------~--------·----~-----1 I 5 I 4, 5 r 6 I Out I ta I in I Out I ID I Ou\ .J Out I In. 1 Out I In I 

1---------------------------------------------~----~-~------------~·-------1 I 6 I 4, 6 I 7 I Ia I Out I Out I In .1 Out I In · 1. In I Out I In I Out I 

1---------------·---------··------------~--~------~----------~------··-----1 I 1 14,&,11Hc:m•t Ia I Out I In I Out I Out I In I In I Out I Out I In 1--------------.. ---------·-··---------------------------------~--.,-··-------1 
•Factory~t 

---------------~------------------------------··---,------------··--·-------

. Table 2·41 Priority .IJtv•l COntiguration 

2.1.4. 1oot1tr1p 

Th• controll*Z' ~d lncorporat• a . tr•1l!par•nt firnar• boot.trap 
co•patibl• vitll th• LSr 11 •riH' pi-~. . The boot.trap 1• 
initiated wbtb*ftf progra• encution itl.atart,.i at l,:1Cation 11713000<8> 
ho•ing all drift! to track . o. l•xt, blQOIC 0 of unit 0 itl rMCI and 
loaded into ••rt startiftl at locatio1LO. Pf091'••. •x11C11tion itl th•n 
tran•:f•rred to '·1ocation o. Controll•t• tn abippttel with thi• fHtur• 
di••bled. 'To epatle.~h• boot.trap in!eR.th• JU.,., betvMn Wtl and 
V42 •• •bown in···· Table· 2•5. . . 

Only one boot.trap •bof4ld be •nabled in a 111•t•• 
for proper operation. · If anoth•r boot.trap 
•xi•t• ~nth~ 111•t•,, .it •ullt.be dt.abled l:Mtfor• 
•nabling th• controller boot•trap. 

-------------------------------------·---:-~~--~--• JUllPED. ·1· 
I 
I 

BOOTSTRAP · I ·-·----------···~-~·--···--·~,•,I 
w41 -·wu I .. 

, ........ ~·~~.~~i. •• ~:.---·"-:.----------------~~-~ .. -~----~-1 I ·· DAil.a ; . . .. . IK . .· .... 

t--··-···•····--·--------------------~---------.-~tlll!'••-1 
DISABLED~, I. OUT ·t I .i.._ • .-.1'i.~·.;.(:.. ...... -::-- --···••,•·---···-------···---.-~----:.--·I· 
•F•ctoty Pr-set . L 

·--~~.;. .... ;m .... ~,..--------~------·----------··-,,. ........ ,,',; ~' fy• .} ' '' ' ' ' i ,, ... . • ,• 

Tabl• 2;;.5, Boot•trap Option 
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An alt•rnate bootstrap addr ... •l.a'tion is availal,)~•. t« ·~ ... with 
multiple boot controllenr.. Th• altft'nate addr'._ 1• 11'1U000<8). 
Sine. 801Nf ~l'•P ~U.~•ra ~1 .-. ~~ l<;JQ~.~ lt .. is.> ~,~.,i.le 
to consult ttt•·docu.atal~a fM" ~ '*'iO.- .. ~ e0,a*rO.U•r• to 
avoid Hlt1p~ ~i.J19 lr0b1 ........ Ccmt~at* • "1,,_ ·~~11 ti. 
pri•tT· boof ....... _.,.( To ····.pl'"· t,._ al.t•$~ boo\ ..., ... oat 
the ,u.,_. .. ··~ ftt /to ·vs·· <0p •·.~~·.·.·. ·~1'&,r .· ... ·~ .· ot. the ~l a.s 
innrt a JU_,. l'MftYMlt W!G ud ·Wft ·u ·afUMi in 'fibl• 2·8. 

·-------~------·----~--~-~~----~~---------~-~·------JUIPEIS 
BOOTSTRAP 
ADDRESS ·---~----------------------------· · f VSO - W52 I V51 • WS2 

·-------------~-----·--------------------------~-----· Priaary 
1'1773000Ul> * OUT Ill 

1----------------------------------------------~-----1 Alten•t• 
11765000C8> II 

1---------------··--------------~-----·------~-------1 

Tabl• 2•6: Boot.trap !ddr•a 

2.1.5. Intr£!1,.l!f!$ 
The controller provide• an int•r.nal vake-up circuit. Thia logic 
initializee: the controll•r at powea:.up,. r••ttiq aJ.l coatrol·outputa 
and forcing thtt licro ~r to 119gin progr>•• ex.cut.ton at location 
zero. Controller• ara •hi~ with tbia feat~!~ AlUlougb 1t 
i• not r11eo•und9d to d~-*>Jtr .. thi• featur•, it cu. 1Mt disabled by 
cutting th• etch JU•per ·· b4ftwwn ¥32 and W33 · · 

-----------~----------------------------------JUltJ>EI 1. 
IMTEllAL RISIT !---------------------~~--· W33 - \f S4 

1-·-~------·----------~------------·---------··f 
I EIABLED • IH 
1------··------------1------------------·------· DI SAILED OUT 
·----·-----------------------------------------· I •Fact~ry Preset 

----------------------------------------------
Table2•7: Internal Rent Option 
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2.1.6. RXSCJ llriv• Optlgn 

The controll:er i• ahip.,.a 111 th thia option .. · diaablec:f. Enabling this 
option· providM cOllpatibility with th• DEC IXSO· driv"' u drivn O and 
1 and compen••tltlf for th• shU'ltd actuat.f:ar· To •n~1• cut th•. JU•P•r 
b•t wectn · WGS and 1f66 on the 110ld•C" ·· •ide of th• cant •t indicate in 
Tabl• 2-8. Thi• Ju•per i• l~te behind U27 u shown 14 figura 2-1.. 

------------------------~-----·~------·------------~------JUllP!R 
RXSO DRIVE OPTIOI 1------------------------1 we - w66 

I--------·-·---·-----------------·-····----------------~.,-.··•• I 
EHABLED OUT 

1---------------------------------1------------------------1 DISABLED * IM 

1---------------------------------1----~-------------------1 

----------·-·------------------------·-----·--------------
Tabl•· 2•8 RXSO Driv• Option 

2.1.1. Multiplr Qrjv• ftod:! 

Th• controll•r i• shipped with 11Ultipl1 driv• 110d• d1sabl9d. Enabling 
thia option provid•• control of up to four drivea. To "'nable the 
aultipl• driv• llOd1, JU•pttr W12 and W13 aa shown in Table 2-9. 

·-------~------·-·-----------------·------------· 
ftULTIPLE DRIVE 

ltOOE 

JUMPER 
·-----------~-------· lf 12 .. W13 

1---·--------------------------~------------------t ENABLED <4 Drivra> IH 
1-------------------------------------------------1 

DISA8l.£D <2 Drives>• OUT 
1----------------·-~------------------------------1 •Factory Prea•t 
----------------------------------·--------------

Tabl• 2-9: l'fultiple Drivr lfod• 

2.1.a. Step Rate Control 

Up to four driv•s can be interfaced with the KXV50 controller. These 
drives are organized intotvo pairs. A 3umpctr is provided to select 
either a 61fS or 3KS step rate for each pair of drives. The controller 
is shipped configured with a 3ma st•p rate for both pair of drives. 
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Alt•ru•t••t.•p r•t•C•n b9 •l~tidfor Heh ,.ir of dr:i.MS •. hf•r to 
Table 2•101or dea~r9d •t.P nt•option and ...,Outed .Ju•r:~. 

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

DS1/DS2 I 1f43 • WM I W.tl • V45 I 1----------------1----···-----------1--·----·----: ...... , _____________ • 
3 • 3 • f OUT 

1---,..,··-·----·•·· I•••••··--··••:•--·-- I••••••••-.. ., ............... .-.... I 
6 3 II 

1-----~----------1----------------1--------------1----~-----·--1 3 • OUT II 
1-----·----------1--,.-----------.. ---1---···---------t. ·---·~----------· 

6 s II II 
1--------------------------------·----------------~--------·---t 

• Factory PntSflt 

Tabl• 2•10: St•p Rate 

2.1.9. Qoukl• S14eg PR!£at129 

Th• UVSO controller ot.fttn1 coatrol for double atdltd @i._ •ad ·· wh•n 
•n•b14KI provide• twia tb• atorap of atddanf IX50 ~i•· The 
contn;»Un' r900A~. tM pit-~ Of. naol• . ·~n .<tr·.· ~-l• .. aic$tl(l 
Mdia ... ...,... an ;QllLIB or ;S1fi;Utft Clf~JS'l'Ies .,._* i• 1•• 
to tb• _.tv..J.J.er. Dctibl• lliWd·'..,_. ...... ~~.··..,... t~'tiq with 
thi• op~~··nab1ed. 111 otMr ..,,. an ii9e0p1n:t.t·a•.rtA1l• •.tded. 

HOTI 

.Oo not ••IU.• dauil• ·•tdad on 
e1., .. 1 dff·2v• us1a1 ta.· 
llSO drivt ~lcld' · 

WARIIIG 

So .. 80ftvare •ay be unable to 
u• tu doubleatdlld feature. 

ClU'rIOI 
•• 
When double •idttd diak•ttn ar• 
interchang• to. controll•r• not 
recogtd.zint t• •xtra c•pacity. 
th• eo.ftw.•r• 11ay rKogniz• a 
capacity dtitertJnt=e ~tveen th• 
size initializ.O on 'th• llMtdia 
and that· which th• cotlt:'t'oll•r 
provide• the •19t••· Thia may 
ruult iaerr_...., 
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Contrallex-a ar• ahipP41d witbtbia t•at:uu.dinblttd. To nabl• doubl• 
sid•d operation cm drivtt11 + and· 2 JWlP'tl' W3 to W4. In four driv• 
ayat••• to •nabl• doubl• aid•d operation on driv•• 3 and 4 Jumper W4 
and W5. Refer to Tabl• 2-11. 

----------------~~-~-------~-----~----------~----~--JUIPERS t 
DOUBLE SIDED , .. ---------------------------.-----1 

l V3 • W4 1f 4 - ws 
1------------------------~---------------------------1 DIS411.ED • OUT OUT 

1----~-----·----·-·----------------------------------1 1 and 2 EIAILEJ> Ill OUT 

1----------------------------------------------------1 3 and 4 ENABLED OUT IH 
1---------------·---------~--------··----------------1 1,2,3, & 4 EHABLED I 

I 
IH IN 

1------------------·---------------·--------~-------~t 

-------------------------------------~--------------
Table 2-11: Double Sided 

2. 1.10. Writt Pr§Q•p!!!!UOD, 

The ttXVSO centroll•r prov,i.dea h'1"d•u• wi-it.•pncollPlftnt.ioa to reduce 
th• bit shift ctxllibi\.ff b7 all. driVft aa' th• reco.rdttd flax density 
incr•uH. The c;c:;»nt,olJ.9.r r~niw• tb• ,.tterna which produc• bit 
shift and. precoas-nat•• the vrittn pat.tent.. Thia uniqu• fnture 
allows th• controll•r to perfor• r•liably vith any Shugart compatible 
driv•. 

Controll•r• ar• shipped with tbia featui-1 enabled and it is r.col111end•d 
that for mor• reliabl• operation tti. fctatur• not be disabled. However, 
if so desired, the fctatur• can btP d•feate(l,by, cutting the foil-etched 
JU•p•r between W58 and W59 and inaerting a JU•per between W59 and W60 
as shown in Table 2-12. 

--------------------------------------------------------------JU PIPERS 
WRIT! •··----.... ------·--------------- t 

PRECOJIPENSATION w~a - wsg W59 - W60 
1--------------------------... ------1.--•··-~·-·!"·--·--1,-·------------1 

£HAILED• II . I OUT 

1---------------------------------1----------~---1-------------1 DISABLED OUT IH 

1--------------------------------------------------------------1 •Factory Preset ·---- ... -------·---------·--...... --... -----~------.---- ... ---·----------
Tabl• 2-12: Write Pr.co111p•n•ation 
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2.1.11. 5 1/4 .Ingh Bui ktli gptyn 

The controller provia. a.mtad lMd •ignal for driv• requiring thi• 
option. Since 8"•r•1S1/4• dr1vu Ultlt tu.pill rHerftd :far ll•ad load 
operation · for v•ndor. uaiq\Mt f\lllOtiomt,. · thia option .. · is norHlly 
disabled. If r4'<t•ind .J~ II to 8 \o •abl•thMed lo•d •itn•l 
to th• dri.,. .. ahown in Taal• 2·13. 

_____ ..,. _____ ,. ____________________________ ···--···--··;··----.---
JUIPDS 11£40 L.04.D 

OPTIOI 1~~---~------·-------------·---~1 
wa - .¥9 

1---------·----·-·------.. ---------··-----···-----------1 
I DA8LED I.I 

1------·-------------1-------------------------------1 l DIS.61LEJ)• 

' ...... ,.·~·---------------.. ,,.. .. ,. ....... ~---------.. --.--·-----·-----
Tab,W; 2-:13t a.act LoH Option 

2.1.12. l>i1M9tjc btb.l• 

Th• U"° coatroll•r inc::orporat• a nt of internal diapoatica to 
v•rify proper C01ttrolJ.'r ~at.iOQ. Witb the diaQaoatic •aabl• JUllPflr 
reltO'led the inte.-.1 d.t.~lqti .... 11 operate·cmc. cfvt-. U•;pcwer up 
c:ycl•. Upon. ·~•awtJil oQltJl11dioatuorftn LID at th• •v• of the 
board i•>tynaed Oil• Ill• ti. cu,.-. .... 4.,ctm,:abl• 3•.,.r i• inatallltd, 
tbe controll•r C13~\~~lf ... OJMJlr&tn .. ttw •lf d1agu•t1ci•1 turning off 
the LEO at initiation and turniQI OJ\ th• LED upon nccuafu.t C0111>l•tion 
of each .. J>a• .. ot. thtt q~agn~iM· The effect i• to bliall the. LIO once 
for each 91'ccuaft.lll. ,_,. of th• diqnoat.ic. If an error ·•occur• ·.th• 
diagnostica vill l~p Ct. tbe failine tut until n_.uf•ll7 coiaplet9d. 

Self testa include: 

a> Prop,rffciueocer tlt'1\Ch operatj.on 
b > Condition cod• tntin; 
c> Regi~t•r .t-.t•, . . 
d> ALU oiwrat1on·tnt: 
e> RAif verification 
!> Inatruction test• 

The controller ia shipped with this f•atur• diaabled. It ia only 
neceaaary to .•n•~~· tn di-~t.~ica tC) at•r•in• if .. the controller ta 
not .functioning .properlJ• . Jfqa llut •.lt .. diqnoa\~ · . .,. . enabled all 
oth•t . controller ·· 01»1".aticmit . a~ · ·~-'· To •n:abla tbi• option, 
install the JU•per :fro• W41 to WU. R•.f•r to Table,2•14 .. 
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-·-·---------·--------.. --....... ~-----· ............ : ............ __ 
JUllPERS 

DIMJNOSTICS 1-~-~----~~----------·----~-----· 47 ... 48 

1-------~--~·-----·----~----------··-----~--------~-~1 DISABLD 1 OUT 
1--------------------·--~---·--·-------~---·----·----t DA BLED II ., 
1-------------------·--------------------------------1 I •Factory P.....t 

Tabl• 2·14: Diagnotftic Enabl• 

2.1.13. Kisc•llaneoua Options 

Th•r• ar• s•v•ral option• related to factory configuration of the 
controller. Th•• option• •ullt btt configurttd u shown for proper 
operation of th• controll•r. R•fer·to Tabtlt 2•15 for th ... options. 
During DtlA OPtf'rationa if th• th• bu. adcfr•n ntablished •xt•nda into 
the p&1riph•ral addr••• pag• th• controll•r ... rt• bank Mlect 1 <BS1> 
as required by nor .. 1 bus protocol. If th• application requires 
•xtendttd .. 110ry which ovttrlap• th• p•riph•ral addr••• pagtt, thi• option 
can b• disabled .. indicatlld in Tabl• 2·15. 

-----------·-------------------·----------------·--------------OPTIOllS . .JUl'IPDS I·•·---------··---·-·····••····-·•••·--..;.. •• _. _________ , 
f WSS .. VS& I VS • W5' f 110 - W11 t WU-149 I 

1-----------~---------------------~~-~-~-----·~----------~------l I FACTORY TEST• II OUT 
1-----~-----------1--·-------~·-----------1-----------1----~----1 
I 867 ENABLED• Ifl OUT 

I BS7 DISABLED OUT IH 
1---------------------------------------··----------··----------1 • Factory Pr•••t 
-----------------------~-·-~-----~----·-------·-·*·---------·--

Tabl• 2-1!5: tliacellaneous Options 

2.2. DRIVE COHFIGURATIOB 

The controller provides an industry standard floppy inter:face compatible 
with moat availabl.• drives. However, for proper operation, each drive 
must be configured •ith attention to ••veral options. Table 2-16 
summarizes th••• options. 
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--------------·--.. ---~--------'!"'·----·~,-----------------·-'.9-:!"9•·---------
I . I , I DUAi. · I SIIGL& I 
1 · OPTI08. I ·. ,,_.IPTIQI . I Dllll 0 . DIIll 1 I Daift 0 I 

t·~----~------------------------------------~------~----..------------~--· DS1 Drift •lec:t 0 II '• OUT I II 
DS2 DrJ.n;-.ct 1 OUT I•· I OUT 
Dl3 DfiYitt ....... '2 OUT our I OUT 
D9' Drift! ··leat 3 OUT Ollf I OUT 
HS 11 II I II 
HI OUT OUT I OUT 
KUI OUT OUT I OUT 

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

2.2.1. DtiVI S!l!c.$199 Sian!l• 

Th• controll•r providH four radial clriv•·•lec:t •ignal1. Each clriv• 11Ust 
bl conf ipnd to one of th! appropriate drift' •lec:t •ignal1. Upon 
initiation of a f~ion th! controller •lec\8 tbe appropriat• driv•, 
perform th! o,,ration aad dter fl.ft- ret10lution! of inactivity 
... lec:t• tbe drift. 

2.2.2. ll!ld Lqtd Signal 

A _,.,..t• bead 10..S •ipal if provided to prolong Mdia 1111. Th• 
r1ad/wr1t.1 bead! at• only loaded on t!Mt ll!dia during rlad/writ• operation•. 
All otber operatiou an C011pletld witb th• hlad! in the unloadld poa:Ltion. 

2.2.3. Kotor eoQtrpl 

Th• controll•r hu.blln configurld for HD of UH v:Lth th• n1v1r DC 110tor 
drivtt11. A llOtor on eignal i• provided and 1• aativatld by th• controll•r 
upon th• initiatio• of any function. a.tore the dti•• it usttd for 
r1.cf/vrit• operation•, a 110tor delay tilMtl' insur .. the drive i• up to 
aplld. After fiftt9n r1volution• of :Lnaativity, the aignal i• d• .. l.ctttd, 
prolonging th• life of the drift. 

Th• 110tor on d•lay ti•r ha• blln configurld to opttrate with dr:Lv•• 
JU•p•rttd with 110tor on ., a function of·driv• •lec:t. If th• .. 1.ctttd 
d1vic• hat not chaogld fro• the prev:Lou •lection, th• 110tor i• on and th• 
drive r•ady, the function i• init:Latld. If the Hlectttd drive ha• changttd 
or th• 110tor ha• •topped, tben tb• 110tor is •tartld and a 110tor on delay i• 
perforllftd. A vaitd ready statws initiat•• th• functioe whil• a not r1ady 
status r1ault• in '8 error b4ting report.ttd and th• opttrat:Lon abortttd. 

2.3. CAILIKG 

A 34-conductor r~bbon cable connect• th• controller to any Shugart 
coapatibl• driv•C•)· If the optional cabl• 1• purchasttd with th• 
controller, connect th• llOCket connector to th• 34•pin header located at 
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th• 9dg• of th• controll•r board. Ob89rvtt th• align .. nt of pin 1 of th• 
aock•t connector and header •• indicat9d by th• arrow• shown in Figur• ~-2. 
Th• two 34•pin connttetor• •hould b9 connectm ta tb9 t:arrHponding driv••• 
again oba.rving th• location of pin 1. • 

If th• optional cable i• purcha..d fro• an in~9P1Ddent 90urc•, the 
following li•t of ut•rial• Car 9q11ival•nt> will.help in th• conatnaction 
of th• r9q11irttd cabl•· 

1 ••ch 
2 ••ch 
AIR 

DESCIInIOI 

34 pin soc1att connector 
34 pin .,. aoanector 
34 conductor ribbon cabl• 
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311 
311 
311 

RUllBEI 

3414-6034 
3463-0000 
336:5-34 



Pin 1 _ ,_ - - -
··-----1 1--··I 1-···I 1----1 I 

I I i I t 
I I I . I I 

/••••••.;.••I 1----i 1··-·I l••••I I 
\ ,- \ - -

\ \ \ 
\ \ Card edg• 
\ \ conaector 

\ \ C34 pin> 
Ribbon cabl• \ \ 

<34 conductor> \ I 
\ I 

I\ \ I 
I \ \ I 

I \ I \ J 
I \ I \ I 

I \I \ I 
I Pin 1___/ I 

I \ I 
I Jl \ I Socket 

I \ I __ connector 
I I (34 pin) 

I CollpOn•nt Sid• I 
I I 

I ~ I 
\ I 
\ I I 

\ I 
\/\ I 

I I 
\ A I 

\ I 
\ I 
\ I 
\I 

Figure 2-21 Drive/Controll•r Cabling 

• 

Th• conn.ct-or pin• i\luatrat~ in Figur• 2-~ are c:oapatibl• with both 
th• Shugart SA 460 and Tandon 100·4. ·Any.drive that hu both a Shugart 
co11patibl• int•rface and connec::tor abould func:tion proptrly with th• 
controll•r. ·· 
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___ ,.. __ _ 

1 I 2 I 
3 I 4 l----·---·>HW LQAD 
5 I 6 1·····--··>D·I·. ··'.·.!§·.···.SELECT. 4 
1 I 8 I<··-··-··-~ 

I 9 110 l•••••••••>Ri..,.iiiiiilil~!il!lilO .. -~-. -·.-........... , 

: ~i : ~: : ::::::::::111 II ; 
115 116 ·--------->llOIQl•QI 
11'1 118 1--------·>DIRg:TIOI 
119 120 ·--------->-.S'fR...,..·~--
121 122 1-----.... -->WBID PAI6. 
123 t24 1 .... ------->!t!UI QATE 
t2S 12& 1<·--------TBACI oo 
121 121 1<-------·-•1111 eaorECT 
129 130 t<-------·-RDR Q!TA 
131 132 1--------->SJQE SILIGI 
133 134 l<·--------DRI'IE STATUS 

Jl 

Figure 2-3r S 1/4• Connector Pin Dtttiniticna 

Th• controller can n innrted and will function in •ny LSI-11 bua slot 
provided that both intff'nlpt and DlfA continuity are •intained. Since 

r th••• signal• are daisy chained through th• bua alote# no unund slots 
t>etwMn th• LSI-11 prOC»UOr and the floppy controller ny •xist. 
Determine the order that the priority chain flow• by conaulting the 
docu•ntation supplied vith th• LSI-11 syst••· Not• that vhen two 
interrupts of the •• .. priority l1t11wl ar• ••••rt.ct, th• closer a device 
is locat4td to th• proc:esaor, th• higher ita r•l•tive priority. 

2.4.1. Initial Opsration and Cb!Skeu& 
The lfXVSO controller haa been d"ignttd to operate with the entire 
series of Digital Equipment coeputera incorporating th• Q-Bus 
architecture. Tll•H iaclud• the LSI 1112, LSI 11123, LSI 11173, 
KicroVax I and licroVax II coeputera. This section provide• easy to 
follow procedures which can b9 used to verify proper controller 
operation. These procedur•• have bMn att;Mntad in ord•r to aiaplify 
initial checkout vtlil• additi0naily pt'a•idiu; a co1tprehenaiv• Hehanis• 

r- for the sophisticated ua•r to isolate failur• MOde. In ord•r to orient 
the procedures to tb9 site specilic require .. nta th• proc..:fures are 
further divided into three section• relating to th• corr•sponding 
environaent. These section• cover the LSI 11 a•riee, th• llicroVax I 
series and the rticrcVax II Aries. 

Before proceeding with the following verify that the controller and 
drive have been configured as describttd in aections 2.1 through 2.3. 

24: 



1. 

MOT! 

B•f or• inatallation conf ir• 
that thw• is no addr ... 
cosdlict·With ttXiatinf dff:lCH. 
n. fc:tUrn1• ,..._...,. ........ 
tl\at tH · cantrollw h.. ·bMD 
codi~ at tluf·· Pl"iHl'Y 
addr- 11"721$>(.I> .. unit O. 

NOTI 

Th• oabo•r:d boOtstr•P' nat a. 
d.1.•l>lecl btt!on •tt••pting tt. 
f olloviag procedurear. 

Insur• that th• cabl• h••• been inatallttd·correctly and povw ia 
app11ed to th• dri...., 

2. Plac:. tu IUll&AL.t svitca oo u..· ,.... .... to. th• IALT position 
end turn oa tb•p~...-... ;nn di-.non1c LED located at 
th• adpof tn controller ahoal.¢ b4t illniaatM •ft•r· ftY9ral 
nconda indicating the GOntroll•r ia r•adY for opwetion. If th• 
LED re .. in• off, firet v•rity that the backplantt voltag• i• equal 
to or gr••t•r than 4.1' volt•. 9"orld1y, cb.Ctc for pro1>9r .. ating 
of all aocketed co•pcnwnta. In ta unliJdtly lfffflt th• LED r•Hina 
off aft•r nveral atteapta conault yeur local repr•••ntativ• or 
contact the factory. Thia •Y indicat• a faulty controll•r. 
Subaequ•nt procttdur•• can b• used to conf ir• a failure. 

3. Inspect the driv•• for activity. · If th• cabl• is correctly 
il\atall9d and: both th• controll•r and driv• options ba• bftn 
pro1'9rly COJ&tilUl'ted tll~Yil,l. l;Nt no drive.acti9Uy. lf any of 
th• drift ailect indic•ton an illu•inated and/or any of the 
drin •tore ft• opttr.ttl\9, .·.rHOqt~n all driM option• ·and inaur• 
that the c:abl• is .t.~allad Pl'OIMtl'l'/. l reversed cable aas•rts 
all drive signals. 

If this condition occur!J any 
· Hdia which wu iA Ute dri ~• 
.have b••n partially ._. • .., and 
will need to a. r•for•atted. 

At this point ttut qontroll•r ia illlrta114td correctly and is r•ady for 
use. I! a 110re COllPT•....._iv• checkout ia required. refer to the 
corresponding aite. :a.pecific •tton wh.ieh follow• -for additional test 
procedures. The: follow1ng ait• •pecific procedurn can be used to 
iaolat• hardvare ot aof-vaff fail\lrH in the •vet th• controller do4HI 
not function properly with a corr.apcmdiq DEC opttratint •Y•t••· 
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2.4.2. Optration and Ch!ckout on L§I-11 Prqc••aor1 

Th• following proc9dur.. providet a COllP1'9h9nti99 t••t of bu• 
co••unication, int•rrupt and :DU optratioa by .. pet'for•ing a controll•r 
initialization. In ordR' ta·pro¥id•• envlroa•nt for int•rrupt and 
DKA activity ,.v•ral llellOJ"J and rtttillt•r laoatioaa .u1t be d•fin9d. 
Th• procHaor will a. forced to loop at loaaUOn O in •1t0ry. Trap 
v.ctora ar• ,.t up and uaed ta captuN-iatR'l'Upte la nbl9qu•nt •t•P•· 
Finally a patt•rn i• .. t up in .. llOl'f and will be wntd to v•rif y OKA 
activity. 

1. Plac• th• RUR/HALT •witch on th• procHIDr to th• HALT position 
and •ith•r operat• th• RISTAI! swttail or cycl• th• pow•r off and 
on. An •t• characterahould be print9don tlMt operator• conaol• 
indicating th• conaol• ••ulator i• in •ffect. 

2. To conf ir• proper regiat•r addr ... ing, open the IP regiat•r by 
typing the .ac1c1r ... 111121soc1> followed by• 11 .. h. Th• line fMd 
<LF> charact•r will open th• SA r119i•t•r which ia the n•xt 
addr•••· An additional LF character will open th• n•xt addr••• 
and 1bould renltwitb a qtlNtioa arlc iQdicatiftg an ill99al 
addr•... Proper operation 1• indicatN by th• IP r91ist•r 
coatainiag tb• •alu 000000<8> and the SA Hlister containing th• 
valv• OO~CIJ a• 1bova 

f 1m21SQIDOOOOO'CI.[> 
17112152/00SSOOcl.[> 
17'772154/t· 

• .. 
3. To confir• r119i•t•r and data path op•ration• th• controll•r'• 

diagn011tic wrap f•atur• 1hould be uaed. Open th• SA r-v~•t•r by 
typing 11772152 followtMI by a 1la1b. !nt•r a 140000<8> followed 
by • carriag• return to force the controllttt into diagn011tic wrap_ 
llOd•. Sub-.qunt etri• into the SA r.,ister will be echo9d for 
v•ri.fication •. Sequentially nt•r apett•rn ot z•roe, all on•• and 
two patwrna o1 alternating onN end z•ros •• follow• to conf ir• 
prop•r 01>9ration. 

117772152/00SSOO 140000<CR> 
1!140000 O<CB> 
1!000000 177777<CB> 
1!111117 1252'2<CR> 
•!1252'2 OSPU<CB> 
1£.0SZSZS 

4. Th• pr•c•ding op•ration1 conf ir• prop•r r•giat•r r•apon••· In 
addition to bu1 interface and ltt..,.ing logic:, th• Supttrviaor data 
path i• conf ir9"". . If particular bit• ar. dropp41d during .. this 
t••t it cottld indicat• •itller tailing bua tran•a.iffr chips o:t th• 
1upervi10r data path chipa. If.,bit• ant picktMS up during·· this 
t•st tbil could indicate corr•1pondlng bu• tranacei99re, data path 
chip1, or OJMtft •tcl\91 on the c:ontroll•r. 



5. Operat• the ltESTAIT avitch or dftPOllit a •ro into th• IP regiat•r 
to start initializatioe and 1orctt •STEP 1•. !nt•r the 
c:orr .. po•U.ag data into ...,r, aad th•· 1'1191.atw• • foJ.lovs. 

IQLIXXIXI 771<~ 
2/llUXI <I.£.> 

. 4/DDXJ i <ID' 
6/DUD··l <§1.> 

f10QlDUll &al <~ 
102/IDUX 2·<CR> 

. - -
1400/XXXXXX 402 <!.f.> 
402/IDXU a'Ak>·· 
404/UXXXl l <g_> 

8772/XXXXXX 1 <LF> 
fliiixxxxx 1.-<!l> 
176/UIXXX 2. <Lr> 
1000/XJDP-t <y:> 
1002/UXIXI l <14:> 
10041UXDI R<l.t> 
1006/XXQD l<f&> 
1010/IXXXXX 7 <Cl> - -
t!§!XXXDX zm!. <Lf.> · 
R7/XIXXXX Q. <~ 
tg/XXDIX 2 <gt> 

Then place tb• RUl/HALT nitcm ta tlw RUI po1tition and proceed by 
typing a •p•. Th• run light on tb• proc.aaor should be 
illu•inated indicating t~ •Run• condition. 

't 
If th• proceat1ar halt•, indicatad by the addr .. • b4ting printed on 
the op•r•tor CQDaol• followed try th• •t• c:hvaoter, rftbttek all 
entriea and attnpt the proc:ectur• ag•1a. Continued f ailun 
indicatea intptqper proceaaor opention. Ruov• th• controll•r and 
reatteapt ttut.p~•· Conttauct failure iftdicatu a processor 
or backplane proble•. · 

If the run iadicator dQe• not r••in illu•inated and a halt 
condiU.on is not ·•ntctrff th• bue ia bung. This could indicate 
int,errupt or DlfA cont;inuity probleu. Confir• proper installation 
of all eontroll.•r• and ~ripher•l• in th• ayst•a. 

Halt the pro~aor by placing th• RtJl/HALT avitch in th• Halt 
position. TM· location 000000 foll.ow4Kf by thtt •t• charact•r 
should be priAted on th• operators console 

000000 

• 



6. Th• following procedure con:fir• prop&1r controller interrupt 
operation and.vill fore• initialization to •STEP 2•. In addition, 
the drive<•> will be acc:Ha.d tor the first ti• v•ri:fying cable 
installation. Open th• SA regiater by typing 11172152 followed by 
a alaab. Th• register should contain a 005!500<8). O.poait a 
100300<8> followed by a carriag• rwturn. Ent•r th• run condition 
by placing th• RUR/HALT switch in th• RUI position and t1)\Jing a 
•p• on th• opratora console •. Th• driv•Ca> will b• ••locted and 
the •otor will b• op&1rated indicating •STEP 1• initialization. 
The proc••aor will then HALT at location 404<8> indicating an 
int•rrupt occurr9d cauaed by c:a11pletion o:f •STEP 1•. 

@11172152/ 005!500 100300 <2Jl> 
• t 
000404 
@ 

If the processor do•• not halt witbin ten aeconda interrupts are 
not functioning properly. If th• rwaindicator does not re•ain 
illu•inated th• bus is hung indicating an interrupt continuity 
probl••· To clear thi• condition place the RUH/HALT switch on the 
Halt position and operat• th• RESTART awitcb. 

NOTE 

Th• LSI 11/2 proc:e880r 
incorporate• • ti• out on th• 
int•rrupt acknovled;• cycl•. 
If • ti.. out occurs th• 
processor will halt at location 
zero indicating an interrupt 
continuity probl••· 

If the proceaaor can b• halted by placing the RUN/HALT switch in 
the Halt position either interrupt• ar• not ~ing requ.sted or are 
disabled by th• proc:4ttteor. Doubl• check th• contents of the 
processor atatu• word by typing an RS followed by a slaah. The 
register should contain zeroa. 

1. This procedur• will confir• D!fA opttration. Th• SA register should 
contain a 010200<8> indicating •STEP 2•. This can be verified by 
typing a 17772152 followed by a •lash on th• operators consolct. 
Deposit a 1000<8> into th• SA regillt•r in order to fore• •STEP 3• 
by typing 1000 follow9d by a carriage return on the operators 
console. Place the RUM/HALT switch in the RUN position and enter 
the •run condition• by typing a •p•. Th• proc•ssor should halt at 
location 404 indicated by a 000404 printed on th• op&rators console 
followed by the •@• character. The SA register should now contain 
a 020300 indicating •STEP 3•. Deposit a zero into th• SA register 
and type a •p• on the operators console to force •STEP 4•. The 
processor should halt at 404(8) as indicated by a 000404 folloved 
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If tu indicaWcl looatiou are not oleancf tld.a· -c:ould iadicat• DttA 
addr...tDg probl-. ~r, U the regater optration and 
1Nper9i80I' da\a patla bU ..... ~~ ---~ ;tbtt pnva.- . teat• thi• 
t.• cfoultUel.. t ~ -~ ~u·~- .•.. ·· .. · .... -~19 .... at 
pNallllln•I.., ..,..C*9f '1fjr,__ .. _. < _ I~_ U tW. failure 

- ,_...,. Md· Ott· ·.r"·ai'f 'p&'Cl••·li11t ···~~---" ,..-..1owsly 
bNa i..tecl a.s are lA -gaact 'vOrlfilt·-..... tlllil · ·tt1e· c:Oatroll•r i• 
poaibly faulty. 

a. Thi• operation will collplttte coatrollet-- laitiall:&ation and •hould 
not cnate .. , MdiUoael interrupt•. The SA reg18ter •hould 
contain a 040•<1> vhieb can be. ffl'Ui.N bf _ t1P1Df a 17712152 
fOlloMll bf • •lMli ·u 0tlalt oPlnt-. ....... :- Ta eo'Pl•t• 
intUfi~'. ••n'ttaa·:• ._. flit 'OOOGD-ttl• into tlltt SA ·r;viat4tr 
and lffll • t•P•' cm· mt ~plN~ -°'*'• to -~ the_· •hn 
Condition•. •• pl'OCMlid' tlliMf.d·' not halt. To I further verify 
co11pl•tion of initialization, halt ·the procnaor bf placing th• 
RUM/IW.T avitdb in th• Halt po11itl-Oll· Tll• Halt QDftdition will I» 
indicat9d by : OCllll1 fol_.. 'tafi· tla9•t• ..._.._. printed on th• 
operator• coiujole. Both the IP and SA l'tlf i•t•r~ .llhould contain z•r•. 1 • • 

t1??721;a/ 040111 1 <£1.> ,, t. .·· . : . .· . 

000000 

L •.m( ---- <IL> . 1
1 

1 ltJ'G8llGO c~ 
i • 

' 



At this point the ••Jority of the Hoat interface functions of the 
controller have ba.n veritifld. Th• following atepa can be uaed to 
con.fir• both r•ad and writ• opttration of th• drive itatwrface. · 

9. Driver interface logic will be teated ,by for•atting a blank 
diskette. Since •. th• for•at operation u ... a. two paaa technique 
which first write• headers followed by r•ading th• header• and 
writing the corre•ponding data 1i•ld•, both the read and writ• 
electronic• are te•ted. Sine• each cylinder contain• unique 
header• which carry po9ition intor.ation the control logic ia 
additionally checkttd. Any failur• cau ... the for••t op.ration to 
be aborted. To begin plac• the RUl/HALT avitch into the Halt 
position and operate th• RESTART awitch. Thia will plac• th• 
controller into •STEP 1•. Open the SA regiater by typing 17772152 
followed by a alash on th• operators conaole. It should contain a 
005S00f8). D•poait th• keyword 152000<8) into th• SA register to 
invoke for•at •od•. Th• controll•r respond• by setting •STEP 2•. 
Reop.n th• SA regi•t•r, it ahould contain 010000<8>. Formatting is 
initiatctd on drive 0 by entering a 152000 into the SA register at 
this point. While th• foraatting operation i• in procesa th• SA 
register will contain zeros. 

@17772152/003500 152000 <£!!.> 
•L 010000 152000 <g> 
•L 000000 <91.> 

For•atting tak•• approxint•lr 90 HConda for a single sidctd 
diskette~ Upon succ•••ful completion ot th• formatting operation 
the value 010000<8> ia load9d into the SA Register: oth•rvi .. , both 
the SA and IP register• contain zero'•· 

917772150/000000 
17772152/000000 

• 
If an error occurs this indicate• either writ• or read 
difficulties. Reconfir• cable connections and both controller and 
driver options and retest. If the failure. persists consult your 
local representative or th• factory for service. 

2. 4. 3. Operation and Checkout on the lUcroVax I Procnsoi-

The following sequence of operations will assiat an interested user in 
determining if the nxvso 18 operating properly. 

These operations provide a comprehensive·· test of bus communication, 
int•rrupt and OKA operation by perfor•ing a controller initialization. 
In order to provide an environment for interrupt and DHA activity 
several memory and register locations must be defined. Trap vectors are 
set up and used to capture interrupts in subsequent steps. Finally a 
pattern is set up in memory and will be used to verify OftA activity. 
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Bef or• operating this procedW"•. th• licro'lax I procnaor aust be 
configuntd to allow HALT OI BRIAI l>ITICT and HALT . whe a. Halt 
instruction is enoount•r.a. Thia is aocoapoU.•b«f bf switching th• 
option avitch•• 3, ~. and :S on tu· Oata Path lfodv.1.9· to th• OJI poaition 
Refer to th• lfic:roVu l CPU Teobnical. Ducriptioa lfuual 
EX·ID32A·TD-cJl1, . ~iOll 3.. Th.,. nit~hff' an locat.S in th• uppttr 
lett hud corner of tlut llOdul• adJ**'t to th• .,.. identification 
regiat•r avitc!Mttl. · · 

1. Ent•r ~1• llQde by c:.tepreaeint th• frOAt panel halt switch, or if 
•Halt en Bre&lt• i• enabled, by depr ... tngtu •IJ'ealc• Jcey on the 
consol• terainal. If the front pan•l halt avitch i• und, it 
should !Mt· deprnaed a ncond ti•. Thia allow• tu CPU to ol)9rate 
when th• continue coaaand ia given. · 

2. To conf ir• prol)9r r99ist•r addre .. in9, ex•~.,,. th• IP regiater by 
typing E/W/P 20001468 followtld bJ· • t:atrtap r•turn. An E + 
followed by a carrtag• return will optn tu .··m.xt. Hdrff8 which is 
the SA regiat•r. An additional E • <Cl> will open th• next 
location and ahould r•ault with a quenioa . ..,.. indicating an 
ill99al addr-. Proper o.,_ration .1- iradi•t• .bf•. th• IP register 
containin; th• value 0000<16> and ti. SA ngUter containing th• 
value 0840<16> •• ahovn 

>>> 11y1r 2Q901f§ISI> 
p 20001461 00000000 

>>> § •<kB> 
P 2000146A 00000140 

>>> E •<CR> 
?20 
>>>> 

3. To contir• register and data path or:-ration• using the controller's 
diagnostic wrap feature depoait COOOU&> into the SA register by 
typing D/WIP 2000146A COOO followed by a carria99 return. Thia 
forces the controller into diagnostic wrap llOd•. S4tquentially 
enter a patte~n of zerot1, •ll ~·and twopatt•tn• of alternating 
OftH and zara a• followa to coaf ira propttr Op-9ration. 
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4. Th• pr11ellding op•rationa conf ir• proper· r91i8t.r rnpon•• In 
additiOll· to bu• J.At..rfac. and8t9Wift9 lagic, th• Supervi80r data 
patb ta confined. If particular bit• an drol'P'fd during thi• t••t 
it .ccnald incU.caw •itbe tailing bu• tranmc•ivltl" chipm or .tll9. 
•upervi110r data path chips. If bit• are piclrlld up during this te8t .. 
it could indicate corrwpoadlng bua tranllc:eivltl"9, data path phips.. 
or OP91l !Itch• oa th• oontrollw• 

~. O.po•it a zero into th• IP ngi8tltl" to .tart initialization and 
fore• .•STEP i•. ht.r th• corrnpond:l.ng data into •110r1 and 
regifter• u tollcmt. · 

>>> l.· 
>>> u 
>>> DIL/P/ 0 ffFFFFFF<CR> 
>>> D.+ FFffFFFF<CR> 
>>> D • FfffFFFF<CR> 
>>> p .. + fffFFRF<CR> 
>>> D • f[fFFFF'FCCR> 
>>> D •.FFFFFFFF<C!> 
>>> D • EFFfflfF<CR> 
>>> D • mrrruccp·. 
>>> D/L 100Q FFFD3101<CR> 
>>> D/L 2090 20Q<CB> 
>>> D/L ;go 200Q<CB> 
>>> p11 11 20Q<CB> 
>>> D/Q r 100Q<CB> 
>>> DIG E 20Q<CI> 
>>> D P 04130000<CB> 

En.sur• th• Halt llYitcb i• not •ngaged. Continue by typing a 
•c<CB>•. Th• run light on th• proc .. •or •hould be illu•inated 
indicating th• •Run• condition. 

>>> C<CR> 

If th• proc:tHJ90r halt• r.ahllOk all •ntri•• and att••pt th• 
procedur• again• Continued failur• indicat•• improp•r •Y•t•• 
operation. R•110•• th• controll•r and r•att••pt the proc9dure. 
Continued f ailur• indicat.. a proc••aar or backplan• probl••· 

Halt th• proc••t10r. Th• following -•at• will b• displayed on th• 
console. 

00001001 02 
>>> 

6. This op•ration will confir• pro1'9r controll•r int•rrupt operation 
and fore• initialization to •STEP 2• •. ·In addition,· th• driv•C•> 
vill b• acc•••9d for th• f ir•t ti• · veritying prop•r cable 
installation. Ex••in• th• SA regieterby typing EIW/P 2000146A 
follow9d by a <CR>. Th• regi•t•r •hould contain a 0840C16>. 
Depo•it a 80CO C16> by typing D/W/P 2000146A 80CO follow•d by a 
carriag• r•turn. Ent•r th• run condition by typing a •c <CR>• on 
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th• operator'• conaol•· Th• driv•<•> will be nlected and the 
1110tor<a> will tNt oprated indicating •STEP 1• initialization. The 
proenaor will th•n HALT at location 200u.1&> indicating an 
interrupt occurred caua-.f by co-.pl•tion of •STEP 1•. 

>>> ElV/P 290014'A<CI> 
p 2000146' .. OOClOOMO 

>>> D/V/P 2091tlA aocg<CI> 
>>> C<CI> 
00002001 06 
>>> 

If the proc .. aor doe• not halt within ten a.c:onda interrupts are 
not f\Qlctioning prof)9rly. 

If the proc:Maor cu btt haltN intei-i-upta are not being requested 
or are di•dlftd t>y the proc:uaor. Ooubl• check th• can.tents of the 
procu~ atat\l• word by typing u I P<CI>. The reoiat•r should 
contain 04130000(16) 

1. Thia oJMtraticn will con1ir• DftA 0P9rat1on. The SA register should 
contain 1080<16> indicating •STEP 2•. Thi• can be verified by 
typing E/W/P 200fll™ foll.oddbr •<Cl> on th• operator'• eouole. 
Depoait a 1or16> into th•.'6 r11giater to f-- •sm 3• by typing a 
DIW/P '200G14:til follov9d by a 1.0U&l and ending witb • carriage 
return oa ·th• cc:malqle. Enter th• •au1• condition by typing a 
•c<CI>•. Thtt, procesnr lthould halt •t location 2001U&> indicated 
by 00002001 ' 06 printild oa th• conaol• followed by the •>>>• 
charactff. Th• SA r•v••t• should nov aontain a 2000 indicating 
•STEP 3• •... ~•:Lt a •ffl"O into the SA rwgin•r and type a •c<CR>• 
on th• o.-rator'• conaole to for~• •STEP 4•. Th• prf.'IQHJllOt' should 
halt at 2001<16> •• indicated by 00002001 06 follov.c& by a •>>>• 
charact•r printed on th• operator'• ~le, At this point H110ry 
location• C<l&> thru 14<16> •hould have beu cleared by the 
controller under DftA control. Y•rify th... . locations by typing 
E/L/P 8<CR> f ollov9d by E •<Cl> four u.- to exaaine :f il• 
11ucceaaive double word locationa. Jle11ery locations 8<16> and 
18< 16> should atill contain the orig.inal: content• CFFF'FFFF'F'< 16> >. 

>>> JIVIP 20Q214§A<CR> 
p 20001464 00001080 

>>> ptV/P·i9Q01$§A lQ <CR> 
>>> C<CJl> 
00002001 06 
>>> 1''''·*2904t§A <¥1> 
P 20001411 00002oeo 
>>> f)/V/P 2Q99\tj.A Q~~R.> 

. >>> C<S;'R> 
ooooioot 06 
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>>> E/L/P 8 <CR> 
P oooooooa ""m' 

>>> E +<CR> 
p oooooooc 00000000 

>>> E +<CR> 
p 00000010 00000000 

>>> E •<CR> 
p 00000014 00000000 

>>> E +<CR> 
P 00000016 FFFPFFFF 

>>> 

If th• corr.ct locatioru1 ar• not cl•ared this could indicate OKA 
addreaaing probl•••· However, if th• register op•ration and 
supervisor data path hav• b .. n confir!Mtd in th• pr•vious t•sts this 
is doubtful. The optPration should be reconfirm.cl starting back at 
procedure S and rep•ating all procttdur•• car•fully. If the failure 
persists and th• ••110ry proceasor and backplan• have previously 
been t•atlid and are in good working ord•r then th• controller may 
be faulty 

8. Thie step will coapl•t• controll•r initialization and should not 
creat• any additional interrupts.. Th• SA register should contain a 
20COU6> which can b9 veri.tied by typing a !IW/P 20014&! followed 
by a <CR> on th• optPrator•a conaol•. To co•pl•t• initialization 
d•poait a •go• bit 0001<16> into th• SA regiat•r and type a •c<CR>• 
on th• operator'• coneol• to ent•r th• •Run• condition. The 
proettsaor should not halt. To furth•r verify co•pletion of 
initialization halt the proc .. aor and exa•in• th• IP and SA 
register•; both should contain Zttroa. 

>>> E/WIP 200146A<CR> 
P 2000146A 00004019 

>>> Q/W/P 20014§6 l<CR> 
>>> C<CR> 
00001001 02 
>>> l/P 20001468<CR> 

p 20001468 00000000 
>>> £ +<CR> 

P 2000146A 00000000 

At this point th• •a3ority of the Host interface functions of the 
controller have b99n verified. The following procedure can be used 
to confir11 both read and write operation of. the drive interfac11. 

9. Drive interface logic will b9 teetlld by formatting a blank 
diskette. Since the format operation us••·• two pass technique 
which first writes headers followed by reading the headers and 
writing the corresponding data fields, both the read and write 
electronics are tested. Since each cylinder contains unique 
headers which carry position information the control logic is 
additionally checked. Any failur• causes the format operation to 
be aborted. Halt th• processor and typ• a •u• folloved by a <CR>. 
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Thi• will pllett the coatroller iato •STEP 1•. Exaaine th• SA 
regiatar by. typi.A; E/W/P 200014'.l follond by a <CR> on th• 
operator• col\aol•· It ehwld contain a Ol40H&>. 09po9it th• 
k•?Vord D400Ull into th• SA r•tatar to ittvok• tor••t llOda. The 
coatroller tespoada · by StfttiflO •SUP 2•. RHXMiA• the SA 
reo:tst.•r, 1~ ._ld oonta1a ··1oocn1&>. FOl'Uttint ·a initiated. on 
driff 0 by ~:t.U.Dfl IMOO'l18> into th• SA ngillt•r again. While 
th• foraatting operation ia in procna the SA r"918t•r will contain. 
z•rOt1. 

>>> !/VIP 290Qlf66<c;J> 
p 20001461 00000140 

>>> P/W/P 2QOO&tiA ptg9<GJt? 
>>> .l/W/P 1i9S146A<CI> 

p 2000146 000016iid 
>>> Dttl/P Z.9Q!UffA Q400<CIJ> 
>>> 

ForNtting talcu epproxint•lY 90 aecooda f,or a •intl• aided 
cliu.tt•. . llpoa noeftdul collplet10a of th• foraatting oper1at1oa 
th• value 01000<16> S.• loadff into tu SA l .. iater ot!Mtrwin ~th 
th• SA and IP r .. istn• COfttaia uro¥•· 

>>>8tWIP ;gg!\t!f<CI> 
P 200014U .· ·· 00000000 

>>> £ +<Cl> 
p 200014&.l 00000000 

>>> 

If aa error occurs tbi• indicat.. eit.b_.. Vl"it• or read 
dif:ticulti••· Reconfir• cabl• connectiona _.. both controll•r and 
drive option•and retnt. If ti. :f•ilunt •r•S.~a c:oo•ult your 
local r11p:renntati ve or th• factory tor · nrvic•· · · 

2.4.4. ORtratigg w ChfiRR on th! •&cro!ta ll b1Pm£ 
Th• f olloving HqUnctt of operationa will aaaiat an int•rested user in 
deter•ining if the llXV50 is 01>4trating properly. 

These operatioms pfovide a coaprel\e•iv• tnt ot bua co•11Unication, 
int•rrupt and f>JlA operation by perfoning a controller initialization. 
In order to provid• •n •n.virof'l.-t for interrupt and Oil activity 
several 11HCJrY aacl r91ist•rlocationa auat a·defined. Trap vectors ar• 
set up andundtoeaptU"e int•rrupta in aubnquent stepa.. 'ina1ly a 
pattern is nt up in •aorr•Ad vi.11 be uftd to verify OKA activity. 

1. Enter console llOd• by dep:resaing the front panel halt switch- or if 
•ffalt on lr•ak• 1• enabled, by depreuing th• *Br•ak• key on the 
eonaole ter•ine1• ?f th• :front pan•l halt avitch is used, it 
should be depressed a second tiu. Thia allow• the CPU to operate 
when the continue ccaaend is given. 
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2. To conf ir• proper regiater addre88i~g. •x .. ine th• IP register by 
typing E/W/P 20001468 followed by a carriage return. An E followed 
by a carriag• r•turn ·will open tbe next addr••• wbich ia th• SA 
register. An .additional ! <CR> will open th• n•xt location and 
should result .with a question •ark indicating u illegal addrn•. 
Proper op•ration ia indicated by the IP re;i•t•r containing th• 
value 0000<16) ad the SA regist•r containing the value 0840<16> as 
ah own 

>>> E/VIP 20001468<CR> 
p 20001468 0000 

>>> E<CR> 
P 2000146A 0840 

>>> E<CR> 
?lA ILL ADDR 
>>>> 

3. To confir• register and data path operation• using the controll•r's 
diagnostic wrap feature deposit C000<16> into th• SA register by 
typing D/W/P 2000146A COOO fallowed by a . carriage r•turn. This 
!ore.. th• controller into diagnostic: wrap aode. Subsequent 
•ntri.. into th• SA register will be achaed for v•ritication. 
Sequentially enter a pattern of zeros, all on•• and tvo patterns of 
alternating on•• and zero• as follow• to con1ir• proper operation. 

>>> D/WIP 20001466 COOO<CI> 
>>> !/!IP 20Q0146A<CR> 

p 20001464 cooo 
>>> DIV/P 20001466 FFFF<CR> 
>>> E/WIP 2000146A<CR> 

P 2000146& FFFF 
>>> D1y1e 6Q0014§6 AMA<CR> 
>>> £/VIP 2000146A<CR> . 

P 2000146A AAAA 
>>> D/W/P 20001466 5555<CR> 
>>> £/W/f 2Q00146A<CI> 

p 20001466 5555 
>>> 

4. The preceding operations conf ir• propttr register response. In 
addition to bus int•rface and stnring logic. th• Su1>9rvisor data 
path is confirmed. If particular bits are dropped during this teat 
it could indicate either failing bua transceiver chips or the 
supervisor data path chips. If bita are picked up during this test 
it·. could indicate corresponding bus transceivers, data path chips, 
or open etches on the controller. 

5. Deposit a zero into the IP, register to start initializat,ion and 
force •STEP 1 •. Enter the corresponding data into 111tnaory and 
re9isters aa follows. 
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lnllUN .tbe :!· t M.tch s. ..... ....-~ ·Cont~ bf typing a 
•C<CR>•. · · ·. '• .·.rua 11.gb.t on. U.,pt'OC:.-lllor llbould be Ul..,.ted 
indiaetint .· . ..._. c:aaAtian. . ·· 

>>>JiSP 

?t tM pr~ ... , •.. ~ ...... , ..•. · ·· . .i .. ··'·. "'. ""....... . ..... ·t~ tu. ,,. ...... · ..-.. · eoatia• . r.,.... ..... Ud'-• 1 ....... •.,n .. 
OpttratiOD. .. ... tba CODUOllttio. and . nat\etlpt. tile pracltdunt. 
Continued fallve indicatee a PH••••• .. R.11"*'1•• ,,_, ... 
Halt th• ,..___,.. The folln'91 ...... 1'U.J..·.be diltflayed on tint couole. · .. · ·. · · · 

t02 DT HLT 
PC • 00001001 
>>> 

6. Thi• operatiop will confil'• propel" oonwall• iaUtl'n&pt. operation 
and force 1-itialization to •STIP 2•. Ia ..,, .. , tm• driv•<•> 
will bit aco1-l11d for tint fil'llt ti.. '14trf.ff~ ......... ._.tallation. 
Exuia• tint · Sl regilltft bf typing II.IP.·· 20001.-1 followed by a 
<Cl>. Th• r9Ji8ter ellould cootain •· OMOUI>. hpmit a aoco U6> 
by typing D/~P 2000141A IOCO followed bf a.CUTi• nturn. Entw 
th• run condition b, typing • •c ~· • ..... . ...... conaole. 
Th• drive<•> will be •lllOted and the ........ ) will .. operated 
indicating •91'1P 1• initialisation. Tile. Pl'G•111•••l'"4'ill tun HALT 
at location 2001<11> iftdicatint an interrupt. OCfNl"red caused by 
coapl•tion of •STEP 1•. · · 

>>> R'dr°'M+•B> · P 1 .OMO 
>>> • D~ .p)lMA IQCO:A> 
>>> c~ . 
10& .HLT IDT 
PC • • 00002001 
>>> 

If ti. prOC9•F·do911 ~.~lt.vitbin t•n ·-=-a int.rrupta an 
not funetlml~ pt.,..~,.. · ·· . 
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If th• proceaaor can btt halt9d ~nt•rrupt• ar• not being rttqueated 
or ar• diaabled by th• proceaaor. Double ch.ck t~ content• of th• 
proc•aaor atatua word by typ~g an E PSL<CI>. Th•. 1111ist•r ahould 
contain 04130000<1&> 

1. Thi• op•ration will confifla Db operatioii. ·. TM S.& register ahould 
contain 1080<16> indicating ·~ ?2•· 'l1lia c• be v•rtfi9d by 
typing E/W/P 2000141A follow9d by a CCI> on tlut Gpll'ator'a conaol•. 
D•pmrit a 10<16> into th• SA register to~· •ftlP ~· by typing • 
D/V/P 2000146.& follow9d by a 10U&> and ending. with a carriag• 
r•turn on the conaol•~ Enter tbe •aua•.-1tion by typing• 
•ceca>•. Th• proc•IRIOI" abould halt at locatioa 2001C16> indicat9d 
by !06 HLT IBST, PC• 00002001 printed on tb• c:ouol• follow9d by 
th• •>>>• character. Th• SA registltr aboUld nov contain a 20CO 
indicating •STEP 3•, O.poait a zero into the SA regiater and type 
a •c<CR>• on th• op9rator'• conaol• to force •STEP t•. Th• 
proeniaor ahou1d halt .at 2001<16' u indicated by !06 HLT IH$T, PC 
• 00002001 followed by a •>>>• charact•r print9d on th• operator'• 
conaol•. At thi• point •110ry location• CU&> thru 14<16) ahould 
hav• been cl•ar9d by th• controller under DllA control. V•rif y 
th•• location• by typing E/t./P . 8<CI> to •xa•~ne aucc••aiv• 
location•• !tHIOr)' locatio ... 8US1 ud 11<1&> abould .. still contain 
th• oripnal contnt• CrFFFFFFPCl&>>~ 

>>> l/W/P 2000141A<CI> 
P 2000141A 1080 . 

>>> D/W/P'20Q0141110 cg> 
>>> C<CB> 
!06 BLT IIST 
PC • 00002001 
>>> I/VIP 2000141A <Cl> 
P 2000141A 20CO 
>>> D/V/P 200Q146A O<CB>t 
>>> it''> 
ta& f· IJIST 
PC • 00002001 

>>> ~<Cl> p . ,,,,,,,,. 
>>> E<CR> 

., OOOOOOac 00000000 
>>> E<CR> 

p 00000010 00000000 
>>> E<CB> 

p 00000014 00000000 
>>> E<CR> 

P 00000016 FFFFFFFF 
>>> 

If th• corr•ct location• ar• not clear9d thi• could indicat• OnA 
addr•aaing probl•••· How•v•r, if th• r•gi•t•r op•ration and 
aup•rvi•or data path hav• b .. n conf ir~ iA the pr•viou• t•ats this 

· is doubtful. Th• op•ration ahould b• reconfir•9d •tarting back at 
proc•dur• ~ and r•p•ating all proc9dur•• carefully. If the failur• 

38 



persists and .~b• •llOl"f procnaor and backplane hav• previously 
been teat9d(and are in good vorkiq Ol'd•r tha ttw controller may 
h• faulty. 

a. Thia st•P vi.11 coaplete controller init.iali~tion and should not 
creat• any additional interrupt•. T!ur'SA register •boW.d contain a 
20COU6> vhic:h caai. vttri.fiM by typing a l/WIP 200146A follow• 
by a <CR> on tb• opttrator'• cagol•· To ~•te µ1tialization 
deposit a •gq• bit 0001<1&> tat.o tlut 91· r-.~rand type a •ceca>• 
on th• .• ,..,ator'• .... =-ol• to enter th• ·rw.~ Cf,'Jadition. Th• 
prOClllUIOI' •b$11d not lull t. To furtlutr vttrUJ co11pl.9tion of 
initializatioa halt th• procenor and •x••in• th• IP and SA 
regist•r•J both abovld contain nroa. 

9. 

>>> .!/W/P 200146A<C!> 
P 2000146A 4019 

>>> D/WlP 200146! 1<CR> 
>>> C<CI> 
?02 EXT HLT 
PC• 1001 
>>> £/LIP 20001468<CI> 

p 20001461 00000000 

At thi• point th• •Jority of th• Ho•t interfac• .functions of the 
controll•r hav• been verified. The following proeedure can b9 used 
to confir• both read and write ope.ration of tlut drive interfae•. 

Drive interface logic will btt t•llt4td by formatting a blank 
diskette. Since th• for .. t op•r•tion u .. • • two pa.. technique 
which first write• header• follow8d by r•ading th• headers and 
writing th• corresponding data fields, both the read and writ• 
electronic• are tested. Sine• each cylind•r containa uniqu• h11ad11rs 
which carry poaition in.for•tion th• control logic ia additionally 
checked. Any.failur• c:aua•th• for•t operation to b• aborted. 
Halt th• prOC4NhlOr and type a •u• followed by a <CR>. Thia vill 
place th• controll•r into •STEP 1•. Exa•in• th• SA rqister by 
typing E/W/P 200014&! followed by a <CR> on th• operators console. 
It should contain • 0840<16>. Deposit th• keyword 0400<16> into 
th• SA r99iat•r to invok• format llOde. The controll•r responds by 
setting •STEP 2•. Reexaain• th• SA register; it should contain 
1000C16J. Foraatting i• initiated on drive 0 by depositing 
0400<16> into the SA register again. While the formatting 
operation ia in proeeaa the SA regist•r will contain zeros. 

>>> E/WIP 20QQ14§A<k8> 
P 2000146A 0840 

>>> p!W/P WQ146A D400<CR> 
p 20001461 1000 

>>> Q/W/P 200Ql4§A pt()O<CR> 
>>> 

Formatting takes approxiutely 90 second• for a singl• sid•d 
disk•tte. Upon auecesaful co11pl•tion of the formatting operation 
the value 01000<16> is loaded into the SA Register. Otherwise both 

39 



th• SA and IP r•gi•t•r• contain zero'•• 

>>> !/W/P 200014&!<crf> , 
p 20001468 0000 

>>> E<CR> 
p 200014'1 0000 

>>> 

If an •trol"' oc:c:ura thi• iadlcat•• •itber write or. r•ad 
diff iculti•. ' leoodln cabl• connectiona and bo~ controller and 
driwoption• aadretnt. Xf th• failur• · P4'r•Ut9· conault your 
local repr••ntati•• or• th• factory for •ervic•. 
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3. GEMERAJ., 

Se~_t,on 3 

Hardware Description 

Thia section reviews both bardyare and operational f•turH of the 
llfXYSl controller. TNt controller i• •1crcproc:tfllSOI' band and u aw:h, 
the AJority of f~•ttU"• are iap.1-nted in firaware. However, a 

"""' general overview of th• bardvan will •••i9t in thlt W'lderatanding of 
th• controller. 

3.1. HARQWAR£ OVERJIE! 

Th• block diagra• of the ltXVSO ia ahovn ift Figure 3-1. Data and 
Addr••• inforaation are receivttd and aultiplexltd onto an internal 8 bit 
data bua. An Addn•• atch circuit 11enitora th• Data/Addr••• lino for 
a register .. tch condition repr .. ttnting either of the two controller 
registers, the IP and the SA Registers. 

A match condition signal• the saquencer to initiate the appropriatw 
response. . .. Reading, th•.· IP R,;t•t•r ini tiatn. a firllYVe pol.lint routine 
while writing the XI' Caldff thttf.knar• to i•itiali.ze. Writing th• SA 
Register aignala t~ CPU to liCC.,t.the.4•t• •••il•L• to the 8 bit Data 
bus. Likewi••· r•llding the SA R-.ister signal• th• CPU to plac. the 
content• of the SA a-.1ater on th• data bua at which ti .. it is made 
availabl• to the bµa tranac•iv•r• tbru the Latch. 
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Figure 3-1 MXV50 BLOCK DIAGRAft 

Th• "UX and LATCH logic i• alao uaed for all DllA tranafera. Once the 
Q-BUS is acquired for a DllA cycl•, addr••• and data infor11ation are 
pass4td to the Q BUS through th• LATCK logic.. Data are read fro• the 
Q BUS through the llUX logic. 

Internally the controller i• a byt• orient9d bit aerial state machine. 
All data read or written are i11m4tdiately converted to a continuous 
serial bit streaa which is stored in the internal RAK buffer. Aa data 
are serially ator4td in th• internal buffer it is passed to the CRC 
generator. Upon completion of a transfer the resultant CRC is 
transferred fro• the generator and appended to the data in internal 
RAM. This mechanism of calculating the CRC as data are transferred 
from Host memory places the entire controller into the error detection 
loop. 

To encode, data are serially read from the RAft buffer, encoded into nFn 
data and stored in an intermediate 8 bit register in the 8 bit CPU 
slice. Subsequently, the encoded data are passed to the 
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precompenaatioo circuitry vhidl appliH an nrly, lat• or noainal shift 
to each encode pulM band oa • pred•ter•ined alpithti. 

Data v• rnd fro• the drivtt in a •inlar uaMr. To synchronize, each 
encoded data pul• i• sa11pled by th• Rquencttrfor tu occurrence of 
eight consecutivtt:bits of nro or oatt at.a. At tbia paint th• data 
separation and YCO aircuitry i• ayftelu:'Ollind with th• data ud apeci.fic 
address •rk patterftlt cu btt ......... line:•· acll bit cu btt 
dynaeically exaaiJMNt, it i• a straight forward tallk to locate ..ctor 
header• and th• C:QS"reapoo.diq dat• ·· ffJlld. Ona locatttd Mela bit of 
data ia sequentiall7 ll'tontd into th• RAii butfer .and •iaultaneoualy 
paand to the CIC,cirouitry. Upon cot1pletic:m o1 th• lut bit, th• CRC 
error f la;• ar• exaainttd tD conf irwt if a valid traaafer ha• taken 
place. To tranaf•r to th• boat a 16 bit word 1• . .....,.led froa th• 
serial bit atr••• ·and nba9q11ently tranaferred under Dll& control. 

All •iscellaneous control signal• ar• handled by th• sequencer. An 
int99ral control cf~ and l•tc:h cu nl.ctiv•ly activate or 
deectivat• any on• of 32 individual aigula. Al.Ito incorporat.cl into 
the sequncer ia .. • CQllditional 11t1ltipl•x.r vh!cll ia used to detv•ine 
the condition for th• brancll circuitry providin9 aa • .., 1M1Cbani.. to 
ta0nitor variou• •igaala both froa t..._ intufac:tJ.CSOlUlfM:tor• aAd internal 
to th• controll•r. 

3.1.1. Host Int1rfae1 

Th• contrall•r ia i.nt1rfaNCI t~ ·tint I04L«1Sa0> li,.. through a aet of 
8641 bu• tran9Cltiv•r bvft•rs. IDA<15:0> t•prnents the data pr•a•nt on 
th• BOAL lino at any llOWllt in ti•. TDA<1S:O> are Q•ted ta tu BOAL 
line• vi th th• ~ signal.. TM Ria bu ·control •itnal• 8DII. 
IDOUT, BSYIC, Bll''-J ar• •i•ilvly interf...S u•int ea 8641 .tranac•iver 
which ia alwaya .UlAd. The ~·Mi~ag eipala an nc•tved with 8640 
bu.a receiv•r•.or u•ur:atltd by '743$ bti• dl"iftra. ·!brt aipal• are 
always eAabled .. apt tba ext_.. addl' ... •iQUla which are gated by 
TSACK. Thia allori •ultipl• d•fillition of th••• coatrol aipala. 

Jumper option• exitt to •lect interrupt priority and to diaabl• the 
f ir11war• s•nerat.- TQ1 aignal 1ro• ,btting p:bfd onto th• Q StlS. Thia 
is neeMQry for aS-Oial applicatioaa Yhere Wttql'y ia uRd in place Of 
the I/O P89•· 

3.1.2. Hoit consrol 

The RDA<12:1> aign4J.a .are 110nitq:re:d by aa addren dKQder and address 
latch creating .· feur •~11ua~8J tfATCH, ALT., LAOl., •nd IOOTL. lfATCH is 
ass•rted for either the at.nd;.ard or alternate addrns. ALT ia nt when 
the alternate adch'ltn 1• •nabledand decodn. 

The addresa dec:ode PAi. hu th• ab.i~i ty to recotaize ten cU.ff•rent 
addresff9. Eight ar• uaed for theb•• reg1at•r addt'NSH and the 
remaining are used'for the tvo bootatrap addre..,... Table 3-1 lists 
the available addrtaa••• 
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---~-----·--·-----·----·------------------------·--Description Addr•n 
1----------------------~--------1 

LSI•11 I JficroVax'I & II I 

1-------------------1-------------------------------1 
I Standard Addr•• I 17112150 I 20001468 I 
I I I f 
I lat. Alt. Addr- I 171603:M I 200000DC I 
I I I I 
I 2nd Alt. Addrwa I 17760354 I 200000EC I 
I I I I 
I 3rd Alt. Addnt• I 17760374 ' 200000FC ' -I I I I 
I 4tb Alt. Addr•• I 17760414 I 2000010C I 
I I I I 
I Sth Alt. Addres• ' 17112144 I 20001464 I 
I f I I 
I 6th Alt. AddrH• ' 171121S4 I 2000146C I 
I I I I 
I 7th Alt. Addr•aa I R•••rv41d I Rnerv.ct I 
I I ' I 
I Pri•ary loot Add. I 17773000 I NA I 
I I I • I Alt•rn•t• Boot Ad I 1776~000 I HA I 
I I I 

·-------~------·----------------------------------~ 
Table 3-1: Addr• .. in; Option• 

Th• Katch signal i• monitored by hardvar• and if enablatd <logic RPLY 
ERB L • O> is rnponded to by hardvar• relieving th• firnare fro• this 
task when busy. In this caa•, only a BRPLY signal is g•nerated 
resulting in zero data read during a BDIK cycle and th• loss of data 
during a BDOUT cycle •xc•pt for th• interrupt enable signal which is 
latched in hardwar•. 

Tvo edg• serulitive circuit• 11enitor respc-ctively the DKG input . signals 
and interrupt priority protocol, generating Dlt Grant atatua. interrupt 
grant atatua and interlocking the propoqation of th••• signals down the 
bus. 

3.t.3. Micro Processor 

The controller is designed around an 8 bit ALU consisting of two 2901 
processors. . Coupled vith a 16 lin• to 8 line nux, controlled by the 
SEL BUS and the SR20 ter•, and an 8 to 16 line latch, loaded by the 
STBBAL signal, all interfaced to the ROA<1S:O> and TDA<15:0> lines 
provides a direct com11unication path with the Host processor. The 
TOA<13:0> signals are also used as address inputs to th• on board 16K x 
1 RAf'I buffer. This.provid•• a •impl• mechanis11 to convert parallel to 
s•rial data writing the 11eet significant bit fro• th• ALU into th• RAK 
at a preselected location. The output of the addressed location can be 
interrogated by the condition multiplexer which ia discussed later. 
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Control of th• ALU 1• a function at tb• cont-.ta at the pipelia• 
regiat•r and output• fro• the instruction d.coder. 

3. 1. •· isturs~ .191. w taf!~ioa .11'9* 
S.Vn 21 x4 Pn• . .-up a ZI bit llicro Wont vbicb ia .~ b1 
th• tv•l•. ••Ol'f ·~····. u.a .... U•tl:O> fro. thtt Hin ~r. 
Outpvta· d this· coatrol IClt··aQCcJupl41d wit114tr.· c.tJ.('~11 ·tnca•pipeliud) 
or tbroup hfi~ tpipttllmtclJ to ottntr ~ta which Mke up the 
bit slim~· . Th• •tana1a IR<tt:()). a,r• coupl~ ta th• nia 
HqlletCW ·•Ud· IMltlfd Oft iM\RatiOft \1JMf ~ tll• •at. lddr.- fi•lcl. 
BR<11:4> are uatMI M ttw intl'inetcinpv.t tot.hit CPU wbil• IR<9:4> artt 
decoded by tu control decodtt to·;n9rat• VarlQMCOQtrol signals. 
BR<21:17> ar• uaed by t1'1• condition llllltipl•x•r to n1act th• desired 
condition input. 81<19:12> V• dtteoded by tu 29C)l CPU•• u specific A 
and B r91iatftrs. In addition llt.1.1 iauaecl bf th• n•xt addr•••- decqder 
to d.tertlf.n• . ta. polarity .ot .. tb• .. ttpltt oonclitioa 11Ultiplexer. 
BR<Z112!>, 1122, and 8120 are 1111ecl by t!MJ %901 CPU to •lect specific 
instrvctioa tYPff' Alao 11<2':23> .•ff .d~ by th• .in-.tt-vc:tion 
decoder to cr•t• th• ·•:t.pa·la ?0<3:0> ·~ for. · ... ~tional in•tructioa 
MlKt i.Aput• to th• 2901 CPU'•• CCl ... eco...,. by th• control 
decod•r to •fleet th•,,,. of·para11•1 hardw.r• action• to occur, 8S1 
and 8SO ua.d to control th• nen •d*- ~•r vbich d•t•r•inea 
vhetber branch, nt'ura. or conttn• Ol)9raU.ou ar• to oc~r. 

3. 1. S. kUsb JIUX yd la&! Sft¥19Qr 

Th• condition nltiplexer is a 32 to 1 line KUI which !Hds the 
condition latch. Th• .. 1ected •ipal i• .. .,led each clock cycl•. The 
latched signal ia ua.d with a •icroword dependent polar-ity atatws and 
next addrHe type d•t•r•intld by 181 and BSO aip.t.r. TUM signals are 
dffCOded by the next addr•• d~r to ;enerat• tbtt •11nala requ~red by 
th• ain nqueaa.r to ct.teraia U. ·ap~priat• iaatruc:U.oa branch. 
The seqwtncerth.a:eittutr iACr•llft~t!W.......,. a~·regi.Wr for a 
continu• itWtructi0,n, llnnc:hn to th• 10C:~iQa d•fi~ by 1<11.iO> for a 
branch in•tructim OS" r•tm-u to th t•ticm atorec1·00 an internal 4 
word stack for a return inatrvction. 

3.t.6. Control D•cg!:I• and Latch 

The control logic deeochta the control actions under control of the 
•icrovord inatruction type. Decode• ar• available for Writ• Ram. 
Strobe Bua Addrea Regiat•r, Control Latch Strob• or no-operation. 

When the control latch i• selected BR<7:4> d•t•r•ine vhich of th• 32 
control ai;nala i• either aanrted or negated. Tb• entir• latch is 
cleared by either a aoftvar• reset or bwr initialize. 

An additional decoder using tvo of thn• control signals a select port 
signal derived directly fro• the •icrovord; to either select the host 
bua, pipeline intrinsic or a 3u11per option register aa a source for the 
2901 CPU. 
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3.1.7. Data S!eration and l!fftr T&1ig9. 

A 12 IUIZ oacillator i• divided down to cr1at1 th• 6 IUIZ ICLK aignal and 
furth•r divid!d to provid• th• 11BZ, ~gJti end isG KHZ r•fer1nce 1 

aignal• for writing to th• dr:L..- and u fffer1ac» for th• VCO 
circuitry. . Tbr,. 110noat~l• on• abot. provit.llt ll\l.\tiple 0fix!d C!ll. 
r1f 1PNna. for thlt var:Loua data ratH~ TU •PProPriate YCQ divild.oa and 
cell Nf•nna.· art •l!Ct!d bf th• rat• .e1~ alWI dirfftly appU!d 
to th•· input· of tb• PU.. .. f:OllpU'&Wz'. Tbe ~. dW•-- c:natH 
1ithttr a puap•up o.- pultp-down 11.ipal. vbic:b 19 amplified .by a curr•at 
•irror, cauplin9 a diacret• amunt of charp •itlattr to or frn th• loop 
filt1r. Th•·(:Or~,.ponding voltag• chanQH r!IMllt. in• cbenge in th! 
vco fl"!quec:y in a'direc:tion'whiC:ll .correct• for the pU- di.ffertllMM 
cau•ing ~ •1ackitcf• coad~tion. . 

Initially the VCO i• lack.d to the cry•tal 09Cillator aa a ref1r1nce. 
When r•ad:Lng fro. th! drive a pr1allble r19:Lon ia d1terainect by 
•••rch:Lno .far ·~ .ul.lifonl .· •htgb fr1quencr aignal. Th• loop i• thea 
•1nchronawtly nitcb!d fro• th• cryatal to tb• datauaing •••ral 
control •:Lon•l* to 111.111P9nd th1.,ph ... lacked loop circuitry fro• 
changing.· Th•r• :La c;innQ.ty wbic:ll r1iAatatH th• loop •ta phu1•, 
•ignifictntl7 r!ducin' •1ock't1111e• encl i•proviag clata r•liability. 

Once in.lack th• flr•war.t Cfft 9fn~raniz• a barclwar• •i1nal to tb• 
co•bin!d data/aldek •tNaa in ·ord•r to a1parat• th•• aignala. Two 
latch .. ator• th• r .. p!Ctiv• data and clock valu.. for a full c1ll 
width to •i•plify th• int•rface to th• bit a:Lze.proc:eeaor. · Eacm bit i• 
directly hu.dl!d by th• 2901 CPU, a.qu!fttially iitor!d into RAK and 
•i•ultan!OUaly pa•Nd to th• C:RC lqgic. 

3.1.8. Writ! pt190!p!Dla\iOQ 
. ", , ' 

Encod!d dataan;ttn•ratedby firav•r• and sbi:ft!d bit-vi• into th• 
pr•co.,,.,naatiem 109ic ·.in ord•r to writ• the driv. interface.. Thill 
logic Minta~u ~"obit• of hi•tor1 an~ futur• inord•r to calculat• an 
••rly, no•inaf ··or late corr!Ctioa factor wbic:ll i• appli!d to th• 
•ncodltd bit. Thi• ahift i• nec .... ry in ord!r ,to canc•l out th• 
•ffectiv• •hift in read back poaition du• to th• int•raction of th• 
h•ad and lleclia. Thi• i• only appli!d to track• abov• 43 wh•re th• 
•ff ect b!c:o,.. a probl••· 
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3.1.9. CIC Logic 

As data are aequ.ntial1y written bit-vi• into RAK •ithw fro• hoat 
•mry or vhe r•adiAg fr01t th• drift it i• clocUd ai11t.tlt•uouly into 
the CRC.logic. ,..,. th• lutbit of data i• entered, thtt CRC code can 
b• c1oek41Cf ft'oai th• CIC 109ic on th• CIC generator and na•in41d to 
d•terained it u ef'ror oc:cved. 

3.1.10. R;Lv• IQSl!f!&! 
Th• drive interfac. coruriata of HYeral open collector drivers which 
meet th• intttJ•fa~ specific•t.t.oaa. Input aigaal• •• t•r•inated by a 
220/330 ter11inatioa and directly ooupl9d to th• condition wltiplexer. 
A pow•r fail prot,ction andvolta;• aonitor which interlock• th• write 
gate signal throug*1 a diacr.t• c:trc:uit, and protects tu driv• fro• 
inadvertently btling written caueint •bad blockll•. An L.E.O. indicates 
the functionality of thi• circuitry. It this logic i• active a write 
protect atatua 1* r•portaid to the flravar• allowing tbtt proc:eucr to 
inlor• th• host of this coaditioa. 

3.2. LSI-11 BUS PII 611IlllEll1 
Inpyt/O!tput !&! A!fiM!tltl 

AA1 Bilm L 
111 SIM& L 
AC1 Bl>AL16 L 
AD1 8DlL17 L 
All SSPdll 
AF1 SSPAIG 
All saPARl3 
AJ1 GU 
All !ISl'Alft 
AL1 ISIARll 
AIU Git 
AHl 8Dlrtt. 
AP1 llHALT 
ARl BRIF L 
AS1 .,, or 

•121 
ATl GU 
AU1 P9'ARE1 
AV! •58 
BAl BDCOit H 
881 BPOK H 
BCl BDALll L 
BDl 8DAL19 L 
8£1 BOAL20 L 
BF1 BD4L21 L 

Function 

Int..rrupt r11qu .. t priority l•Yttl 5 
Iot•rl"Upt request priority l•v•l 6 
Addr ... lin• 16/lMtllOry error line 
Addi' ... 11.n• 17/11et10r7 error·enabl• 
Special apar• 
Spttcial apar• 
Spileial apar• 
Ground 
JlaiatenanctP •JJU'• 
latntenanc• spar• 
Ground 

·Direct lf1t110ry Access <DIA> request 
Procnsor halt 
J!ft1110ry r•fresh 
+12 or •5 Vdc battery 
backup pow•r 

Ground 
Pointr spare 1 
•5 Ydc battery pover 
DC power OK 
AC pover OK 
Addrns line 18 
Address line 19 
Address lin• 20 
Addr••• line 21 
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BHl SSPARE 
BJl GRD 
BKl MSPAREB 
BLl ltSPAREB 
Bill .GHD 
Bil . BSACK L 

BP! BIRQ1 L 
BR1 BEVNT L 
BSl +128 
BT1 GHD 
BU1 PSPAU2 
BVl +3 
AA2 +5 
A82 -12 
AC2 GMO 
AD2 +12 
1£2 BDOUT L 
AF2 BRPLY L 

AH2 BDIR L 

AJ2 BSYHC L 

AK2 BWTBT L 

AL2 BIRQ4 L 
AM2 BIAKI L 
AN2 BIAKO L 
AP2 88S7 L 

AR2 BD"GI L 
AS2 BDl!GO L 
AT2 BINIT l. 
AU2 BDALO L 
AV2 BOAL! L. 
BA2 +~ 

882 -12 
BC2 GMO 
802 +12 

Special spare 
Ground 
Jfaintananc• •par•• 
lfaint•nance sparn 
Ground 
Thia.signal ia u•rtttd by• DlfA device 
in respon• to the proceuor' • 801100 L · 
signal, indicating that the DKA d9vice 
ia bua •aater. 
Int•rrupt rttqUnt priority level 7 
External ev•nt intel'l"Upt requ•at 
+12 Vdc batt•ry backup pov•r 
Ground 
Power apare 2 
+5 Vdc power· 
•5 Vdc pow•r 
·12 Vdc power <optional) 
Ground 
+12 V power 
Data output 
Reply ia aaaertttd in reapona• to BDIR L 
or BDOUT L and during IAK transaction. 
Data input ia uattd for two typ• of bus 
operation: 
1. When a•••rt•d during BSYNC L time,· 
BDII L i•pli .. an input tranaf•r with 
respect to th• curr•nt bua aaater. 
2. When asserted without BSYNC L, it 
indicates that an int•rrupt operation is 
occurring. 
Synchronize i• aa .. rt9d by the bus 
•aster device to indicate that it has 
placed an address on th• bus. 
Writ•lbyt• ia uaed in tvo vaye to 
control a bua cycl•: 
1. It is asa•rted during th• leading 
edg• of BSYNC L to indicate that an 
output sttquenc• is to follow. 
2. It i• asserted during BDOUT L, in a 
DATOI bus cycle, for byt• addressing. 
Interrupt request priority level 4 
Interrupt acknovledg• in 
Interrupt acknowledg• out 
Bank 1 select·-Th• bus 11ast•r ass&rts 
this signal to reference the I/O page. 
Direct ••11etry access grant·•in 
Direct memory access grant--out 
Initialize 
Data/address line 00 
Data/address line 01 
+S Vdc power 
-12 Vdc power <optional> 
Power supply return 
+12 Vdc power 

48 



8!2 BrML2 L 
SF2 Bl)AL3 L 
BH2 B~L4 L 
BJ2 BD.ALS L 
BK2 SO.LS L 
BL2 Bl'W..11.. 
8112 l6L8 L. 
BR2 BDALt L 
BP2 IDlt.10 L 
882 8DlL11 L 
BS2 BDAL12 L 
BT2 BDAt.13 L 
au2 ao•c.1• t. 
BY2 ID&L1S L 

Dataladdr ... lin• 02 
Dataladdr••• lin• 03 
Data/addr- line 04 
Dataladdr•• line OS 
Data/lldclr9a · 1.iu 06 
Dataladdr._ lin• 07 
Data/addr- -U.n oa 
Dat.t'4dr••·ltu 09 
Data/addr... line 10 
Data/-4dr... line 11 
Data/addl"etUJ lin• 12 
Dataladdr... liu 13 
Data/addr ... liu 14 
O.ta/addreu lin• 1!5 

3.3. DRIV§ IlJtiJFAGI Pll l&i&GIQfllI.I 

f!!!. II!!. D!9Cr.iRt&on 

2 lot uacl 

4 ht .... 

6 DIVSIL4 

a IIDD 

10 l>RVftl.1 

12 DRVSEL2 

14 DllVSlt.3 

16 KOTOR ON 

18 DIRECTION 

A logic z.ro on tbia 1itMt ••1.cta th• 
drive which baa thia unique drive 
alect circuitry enab141d. 
Pulffd by the driv• once per 
rttvolution indicating th• physical 
begirud.09 of a track. ~ 

A logic zero on tb1a line selects the 
driv• which haa thi• uniqu• drive 
.. lttet circuitry enab19d. 

A logic zero on thi• line selects the 
drive which ha• thi• unique driv• 
a•lect circuitry enabled. 

A logic zero on thia line aelects the 
drive which haa thia unique driv• 
a•lect circuitry enabled. 

When activat41d this line turns on the 
11etor allowing reading on writing on 
the drive. 

Thia signal def inea the direction of 
11ation th• Read/Writ• heads will take 
when the step line i• pulsed. A logic 
one is out and a logic zero is in. 
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·20 STEP Activation of thi• •ignal cau• .. th• 
r•ad/vrit• h••d• to 110v• with th• 
dinrction of 110tion u d•:fintlc&by ·th• 
dittlction lin•. 

22 WRITE DATA Thia tnt•rfac•'liuprovid .. tu data 
to bl writt•n mi th• didette · 

24 WRITE GATE Acti'lating tbia •ipal, logic nro, 
lllUlbl.. writ• data to b9 vritt•n on 
tu di•k•tt•. 

26 TRACI 0 Tb• activ• .tat•, logic O, o1 this 
intltl':faa. •ignal indicat.. that th• 
ntad/writ• h•ad8 ar• pom1tion9d at 
track 0 <th• out•r1108t track>, and th• 
•t•pp•r 1• lock9d on a track. 

28 WRITE PROTECT Thi• signal indicat•• wh•n a writ• 
prot.ct9d di•k•tt• i• inatall9d in th• 
drift. 

30 READ DATA Thi• int•rfaa. •ignal provid•• th• 
•Raw Data• <clock and data togeth•r> 
•• d•t.ct9d by th• driv9 •l.ctronica. 

32 SIDI SILECT Thi• •igoal d•f in.. which •id• of a 
two •id.cl di•k•tt• i• to b• writt•n to 
or r•ad fro•. Logic.OM ••let• aid• 
O and logic z•ro ••let• •id• 1. 

34 DRIVE STATUS Thia llifnal 1• ••••rt9d by th• driv• 
vh•n a diakett• ia inaert.cl th• 110tor 
i• on a."d at l•••t two ind•x pul••• 
hav• occurr•d. A logic O indicate• 
th• driv9 i• ready. 
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Section 4 

Functional Deacrlptlon 

4. OVERVI§! 

This a«:tion d•acribu c°"'"'ication ntwffn the heat syat•• and th• 
t!XV50 controller. CoA¥nicaticm ia ·accoapli•Ud uaiag co••ml and 
r•apona• --... paokwt• locatw in hotJt HllOrY• 

In!orut1on about th• Haaga paclatt• <•.;., location 111 M110ry, 
hoat/controll•r ovnerahip, •to.-> ta contUMd ta blf« ct.aoriptor• 
which are organiZINI into descriptor ringa. A d•tailed d9tlcription of 
th• following i• prov1chtch 

1. Register uaag• 
2. Initializ.tion 

4.1. REGISIEBS 

Ther• are two devin regiat•rs, the IP <Initialization and Polling> and 
the SA <Statua, Acldr•• aml Purge>. Th• IP regiatttr ia always locatftd 
on a double vord boundary and th• SA address at IP • 2. Only word 
tranatera to/fro• tu IP·aftd SA ar• lttgal. 

4.1.1. IP Regi1ter 

Th• IP re;iater perforas two functions: 

1. Any value written in thlt IP cau.., th• initialization procedur• to 
start. 

2. During normal operation <an initialization 1• not being perform.a> 
reading the IP cau•n controller polling. 
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4.1.2. SA Rtqi•ttr 

Th•.Sl rmgillur ptrfor• four function•1 

1. Wh•n th• SA i• r.ad during initialization, data and •rror 
intor•tioA is receind. · 

2. Wh•n th• SA is written during initialization, host 8)MtCific 
para•t•r• an coaawW:at9CI to the controll•r. 

3. During noraal operation r•ading the SA provid.. th• ho•t with 
•tatWI inf oraation conc•rning controll•r d•tec:tltd fatal •rror•. 

4. For tll•t•• u•ing purge interrupt•, tbe ·. host Zltl'OH the SA to 
indicate tbe succ:e•ful coapletioa o1 .. bu• adaptortpurge. Thi•· 
can occur during •ither. initialization or nor•l o,.ration. 

4.1.3. eon$rO:IJ.1£ Qttf9ttd Fatal l£r9£1 

If th• controller d•tect• a fatal error, i• ••t• bit 15 of the ·SA 
regi•t•r and plac.. the error coda in bit• 0-10 of th• SA regiat•r. 
Th• error codH an1 

001 
"002 

003 
004 
00:5 
006 
007 
008 
009 
010 
011 
012 
013 
014 
015 
016 
017 
018 
019 
020 
021 

ll•aninq 

Envelope/Packet .Read parity or t111eOut. 
Env•lope/Packet Writ• parity or tiaeout. 
Controll•r ROB and RAii parity. 
Controller RAB parity. 
Controller ROB parity. 
lint Read parity or tiaeout. 
Ring •rite parity or ti..aut. 
Interrupt llaster. 
Ro•t Ace••• tiaeout <bigber·l•••l protocol-d9pttndant>. 
Crltdit Li•it Excltltdltd. 
Q•BUS l•at•r Error 
Diagnot1tic Controller Fatal Error. 
Instruction Loop ti11eOut. 
Invalid Connection Id•ntifier. · 
Interrupt Writ• 

. ftaint•nance lead/Writ• Invalid Region Identifi•r. 
llaintenance Writ• Load to non-loadable controller. 
Controller RAK •rror <non-parity) 
IHIT •equenc• •rror 
High-l•v•l protocol inco11patibility error 
Purge/poll bardvar• failure 
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4.2. IKITIALifr!TIQI 

4.:Z.1. G!ntral 

The purpoa of initialization ia to id•nti.f y th• pva..t•r• of th• 
co•nnicationa arM to tbe c:oa,troller1 provt• a codidaat obffll of 
controller functionality and brinfl tbe controller onlimt to th• host. 

During initialization, th• coat•t• of th• SA register depod on th• 
initializ•tion •tep and vbetbn tbe SA i• btti119 rnd or vritt•n. 

When being r•ad, bit• 11·15 of the 51 hav• th• .... ...ntng for all 
steps: 

15 14 13 12 11 10 9 8 7 6 5 4 3 . 2 1 0 
---------~~-~~--~----~--~----~-----~~---~----------------~------I E I S I S I S I S I 

I R I 4 I 3 I a I 1 I VALUES YMIY 
-·--------~----~-~~~--~~-------~·---~----~-----~----------·-----

Fituff 4•1t IXVD 

Bit• S1·S4 are •t.,bf th• controUel' to incttcate which llt•p it i• r.ady 
to ptrfor•. If. aon than one of th•• bit• 19 Rt at any ti•, 
initialization aho.ld btt rntarted. 

If the ER bit ia Mt, either the COl\troller hu failed an internal 
diagnoatic test or a fatal error baa occurred. 

Th• h~ beflina initializatip•·bJ' iuuiag a bu IIIT or by writing to 
the IP register. 

4.2.2. Step 1 

Th• ho9t know• th•t Step.1 bu ·bltt~ when 51 i• •t· · At that ti• th• 
following patt1rn .. , bei read fl'.Qll th• SA. 

~ 15 14 13 12 11 10 9 8 1 6 ' 4 3 2 1 0 

-
IEI I f l lllQIDI 
I R I 0 I 0 I 0 l 1 I f I I I I I R!SEIYED ---------.-.-------·-------·----.. ------------.----~--------,.----------· 

where: 



, 

NV 

QB 

DI 

is cleared to indicat• that th• controller supports a host 
settable int•rrupt vector address. 

is ••t to indicate th• controller i• a Qbua d•vic• that 
support• 22-bit addreaaing. 

ia .. t to indicat• that th• c:ontroll•r i•ple .. nt• enhanced 
diagnot1tica, such aa wrapEround, purge and poll t•ata. 

Th• boat r.aponda bf writing th• following into th• SA, 

1s 14 13 12 11 10 9 a .7 & s • 3 2 1 o 
---------------------------~~~-----~~-~-~·---~----·-·--------·-~ I I W I 

I 1 I R I 

WR 

CRING LEH 

RRING LEH 

IE 

INT VECTOR 

CRING 
LEN 

RRIHG I I I <IllT VECTOR ADDRESS>/4 
LD I E I 

Figure 4-3: KXVSAl <WO> 

i• a•t if th• boat requ .. ta diagnostic wrap llOd•. 

i• th• log Cbas• 2> of the nu•bcr of 32•bit alota in the 
coaund ring <•.g., s-n• 32 II.lots> 

ia t!Mi log <b ... 2> of the nuaber of 32-bit alota in th• 
reaponH ring 

ia ••t if th• boat requ .. t• an interrupt at the 
coapletion of· each of at•p• 1•3. 

determine• if interrupts are generated by the controller. 
If thia is non-zero, interrupt• can be gen•rat9d during 
nor•al op•ration. A non-zero value i• the interrupt 
vector addr••• divided by 4. 

If WR is not set by the host. th• controller runa its internal 
diagnostics. Step 1 auat c:o•pl•t• within 10 seconds after the host 
writes the Step 1 data to the SA regiater. If WR is set, the 
controller enters diagnostic wrap mode <DWK>. DWK allows the host to 
confir• that basic register co••unication is functioning correctly. 
Steps 2-4 will not be performed and OWK ia terminated when the host 
re-initializes th• controller. 

I~ DWM, the hoat can write arbitrary bit pattern• to the SA register, 
which will echo each pattern. If the SA register does not echo a 
pattern within 10 seconds, the controller has failed. 
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4.2.3. Stn f 
When S2 1a •t, t"9 ·lloat lalowtl thd Step 2 II• .tarted. At tbat ti• 
th• following pat~..-a •1 bit nad froa tb9 SA1 .· 

15 1• 13 12 11 10 t a 1 & s • 3 2 1 o 
------------------------------··--~-----·-------------------------

I E"I I I I I I I I caua 
11101011f011111191D 11101 Lia 

II Im 
Lii 

--------------------------------·~------·---------,--------------

Figur• •·41 lll'ISA2 (IQ) 

Bits o-5 are tu •• valu• written to tu SA during St11,p 1 • 
. l . ·. ' ··: .. .: 

Th• host r•ponda bJ writing :Lato tu SA the follow:Lag1 
f '1 ' 

15 14. 13 12 t• 10 9 I 1 I S 4 3 2 1 0 

--------------•--J.--------------·---~---·------------------------I P I 
I I I 

---------------------------------------------------------·-----· 
Figure 4•St 1199A2 CIO> 

RIRGBASE ADDRESS LOW 1a tl,le low on&er addnt• or word Cringbae • O> 

PI 

of tM c:o•11•taat.J.oaa area. Thia addr- 1• 
•--d to tMton a word~ Cbit 0 •.O>. 

i• .t if tu host 1• rttq\Utatiag adapter purg• 
interrupt.II. 

St•p 2 murt caapl•t• witbia 10 aecOadtl froa the t1.. tlut boat writ•• 
. th• Step 2 data :La. the S. n11:Later. · 

4.2.4. §tip 3 

Thi hoat know• tbat St•p 3 h.. bttgua when S3 i• .. t. At that ti .. , th• 
following •Y tMt ~ad froa tlut SAs 

~ 14 13 12 11 10 9 8 1 6 5 4 3 2 1· 0 

-----------------·----------------------------------------------- , 

I E I I I I I I I I CIIT 'IECTOR ADDRESS>l4 
I R I 0 I 1 I 0 I 0 I RESERVED I ! I 

-----------·-----·----------------------------------------------
Figur• 4·6: llX'ISA3 <RO> 
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Bits 0-7 are the •••• values written in the SA during Step 1. 

Th• hoat r•aponc;fa by writing into th• SA th• following, 

15 14 13 12 11 10 9 8 1 6 5 4 3 2 1 0 

------------------------------~--~-----~-------~------·---------I P I 
I P I RIIGBASI ADDRESS HIGK 
---------------------------------------------~------------------

Figur• 4·7: lfXVSA3 <VO) 

where: 

PP is .. t if the host requests execution of purge and poll 
tests. 

Ringbase Address High ia th• high order addr•s• of word Cringbase + OJ. 

If PP has been aet, the hoat 11uat wait until the SA register contains a 
value of zero. The host then writ•• zeroes to th• SA rttgister to 
simulate a purge co•plete. Th• host th•n read• the IP register to 
•i•ulate a start polling co1111and. Step 3 then continues. 

Step 3 must co•plet• within 100 •illistteonda fro• the ti•• the Step 3 
data ar• written to the SA regiater if PP is not set and within 10 
seconds if PP is set. 

4.2.5. Sttp 4 

Th• host knows that Step 4 ha• begun wb•n S4 is ••t. At that time the 
following may be read fro• th• SA: 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

IEt I I I I J . t 
I R I 1 I 0 I 0 I 0 I RESERVED I nICROCODE VERSION I 

Figur• 4-8: nXVSA4 CRO> 
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. lit• 0-7 contain tb,9 ve.-.ian nullbttr of th• cantroll•r •icrocod•. 

Th• boat retlPQllda .. writing into the SA the following, 

1s 1t 13 12 11 10 t a 1 & s • 3 2 1 o 

-----------------------------------------------------------------
BUIST 

I L I G I 
I F I 0 I 

·-----------------~---------------------------------------------

BUIST 

LF 

GO 

i• one 11- than the axiau• nuaber of double woru th• 
host allow• per DIA tran8fer. If tbi9 field itl z•ro, then 
th• can-.rollw 1• to u. its afault value. 

itl •t •ben the boat waate a lut fail r .. panM paclatt wh•n 
initiallzatian i• co11plttt• 

i• •t •hn the controll•r llhould entft' its functional 
ncrOcode u· llOOft u initialization i• co11plttt•. If thi• 
fi•ld i. not Mt, the controll•r nad• the SA until · it i• 
Mt. 
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Section S 

Operational Description 

5. GEUML 

Thi• esection f#CWidu ptttimtnt ii.f or••tion co~raing controller 
operationa• Th• f•atvn cov•red U1clud• on ~rel bcot•trapi .utility 
f eaturH-·fonatttag and di*OnoatiC•J Q•Bua ao•aunicat1oa logic; and 
diagaostic/pow•r $1lun protection logic. 

5.1. BOQISDAf fYEIQR <LSI·U PROCESSORS OILY> 

If the bootstrap i• •nabled the controller will respond to tha standard 
boot.trap &ddrftltl 17'773e00<8>. Th• controller i• bootstrapped by 
typiftV 11713000G while in con110l• OOT. Thia cauan a bus IIIT ud 
trans.fer• prop•• ex .... u.on to location 17'113000UU. An alternate 
•thod i• to atrap th• LS?-11 procHaor to power up Kod.- 2. In this 
mod•, whn a poV.r up occ:ura, tha . proc•••or aatontica1ly start• 
•xecution at 11'1'13000<8>. Power•\lp strapping: prOClldur ... for the 1..SI-11 
proceuor can be fouad in thlf l!icroco11puter Proc•nrs Handbook~ 

To bootstrap a dialcett•, u• th• following procedure: 

1. Place the diskette in drive O. 

2. I.f th• procenor is strapped fer pover•up Plod• 2, operat• 
th• IIIT <botlt> switch or cycl•.DC pow•r OFF a.net ON. 

3. If tbe·procnaor is !Q$. atrapptd :for power up ?lode 2 while 
in conaol• ODT, type 111130000. 

5.1.1. aootptrae Of!t•t&on 

The bootstrap is not a standard RO!f program. It uses ttur controller;• 
l'llicroprocnaor toc;aptur• th• bua; to read block 0 of th• diskette into 
me1110ry starting •t location O; and finally to transfer progra• 
execution to 114r11Crf location O. 

Any attempt to read location 17773000<8> vill result in a non-existent 
memory trap. The controller only r•sponda to this address imflffdiately 
after a bus INIT. ror this reason th• bootstrap ta. called 
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•tran•p•r•nt•. Wh•n th• proc••110r att••Pt•· to f•tch location 
11'113000<8> following a bu• IKIT, th• controll•r r••pond• by pa••ing 
th• proc.•110r a •CLEAR RO• in11truction. Th• proc••110r cl•ar• RO and 
th•n att••pt• to f•tch location 17773002<8>. Th• controll•r P••••• th• 
procn110r • •LOAD Ilfl!EDIATE• inatruction with Rl a• th• d•stination. 
Th• proctt91101" th•n att•&pt• to fetch th• 110urc• OP9rand fro• location 
1777300.ftl>. · Th• controller pam&i the z•ro911, which rnult• in Rl 
ming cleared. The procnsor mYH tb• ZWOH into 11 and then 
att••Pt.9 to f•tcb locatiop.177730014t>. 'bTb• controller first •••rt• a 
Di1'41Ct WllOl'J'·· Acc ... Rtqunt <Dllll th•n pa•- the procenor a •CLEAR 
PC• in•truction. B•for• th• proc:HllOr •xecut•• th• in•truction it 
P••••• bu. .. •t•r•hip to th• controll•r. The controll•r 110v•• a 
•sRARCH TO CURREIT LOCATIOI• instruction C711C8>> into .. .,ry 
location 0 und•r DllA control. Wh•n the controll•r r•l••••• bu• 
.. •t•r•hip th• prOC9••or •xecutH th• •CLEAR ·PC• in•truction and, in 8o 
doing, tranllf •r• progra• •xecution to location o. Th• procetlSOI' i• 
thu• f orc9d to loop at location o. Th• controll•r r•ad• block O of 
drive 0 into locations 2 through 71&. Finally the coatroll•r DIA•• 
location O with a BOP instruction <240<8>> allowing the proc•S110r. to 
•x9Ctlte th• -•r•t•• . boot•trap. If ther• ~· no di•k4ttt• in drive o 
nothing will be transt•rred to •110r7 and tile·. proce..r will continue 
to loop at location 0 until halted. · 

,.2. UTILIU O:ATURES 

Th• llXYSO controller h•• two built-in utilitiH which •nhanc• ~t• 
capabllitin. . A fo~tt~g utility_ allows _the controller to for,.t 
blank diak•ttHto th•·rtm media .•tandard. TIU.• f•atur• is •upported 
•ntittl7 by th• contra~l•r·r-auiring no ad~tional aoftwar• aupport and 
1• invoked by a •i•pl• . co9'..nd prot~l. An int•rnal •t of. 
diagnostic• an lnilabl• to diagnos• · proP9r controll•r op•ration. 
Th•.. di*fnoatic• op•rat• one• during eacb application of DC pow•r to 
th• board or can b• aCt1vated by option 3uaper. · 

5.2.1. Foraattina 

To invok• th• formatting utility th•_llXVIP r•giatei- i• written to start 
initialization. · Tb• "XVSA will !nitially ~.cl••r41d then will respond 
with th• St•P 1 indicator ••t CSSOOCOctJ OB40CH•xl>. Th• response to 
th• St•p 1 indicator i• th• foraattin; k•yword ~52000t0ctl CD400CB•xl>. 
Wh•n th• controll•r set• thli St•p 2 indicator 10000tOctJ 1000CH•xl>, 
following muat b9 i.nput 1 

15 9 a 1 0 

-------------------------------------------------·----·----------I 1 I . SUB KEYWORD UNIT I 
I I 2S<8> . SEL I 0 0 0 0 O 0 ,0 0 

-----------------------------------------------------------~----
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------------~~---------------------·--···------------·-... mm. m• ..... 
1---.;.~--·-~~,-~ ... ,~--.··-----~-~------,.·~-----···--:~--~---------1 
I .... t.,llll.!;. 0. t .. lfQOQQC ........ · ........ ·. J ... CD400C_. .. · 1i 
I FdiUf''DI '1 I lll•&lllD*l CtllllleaJa: 
I FOllAT Dl?'flt 2 I 1l3000tlflt.J CDiOOElnJ> 
I FOllAT DIIVl'.3 I 1S3400t0at1 <D700E-J) 

-------------·-------------------------------~---------

J 
Forutting cu ................ ¥11.tilllg to~h9 JaYIP ~· 

' l 
s.2.1.1. '•IUMUYa· 

1 
n. ano -.v.11"··•••••"""°' 'onatU..ditlDtt• 1a • RISO ~le 1°"9tt. .. ,.._,.., i8:. lil•••PU••'*' U twe PIH••· . 
In:t.tiat.t.al \M. l_.t vtJ.Ulp 111•1• tlMt dl'ive IHtiaf lol1MMd to track o. . Duriag ·· ..-l 1 •~uer: at tlMt pllpioal 1afMa Ito» ·ta ~ 

headn'•. "".· .... •i·.i.·· ... '. "·· .... '" ....... •.·· .. · ... "" .. ·''*·.·.··• U.. ·.tftalr. · .fol.lOMd by. a •41• ,at.tin "°' t)Mt ,,..,. ~ ·ia 11n-. EMii IUlllll• ·ia wttt• 
w:t.th a·uatqw llddr. :}~ ... , ......... ......._ ..n.,;. aa ID ....._ 
llVk track, •i•• f .atCll' ..a .nor lengtll· idonat:t.oa followttd by two 
bytH ot CIC data. · If dovbl9 a1dttd opwat:t.on 1• alttc:tttd th9 acond 
•id• of tlltt cylindttr will •illilarlf bit written ttXQtPt th• aid• 
indicator w:t.ll bit .. t to •ide one. Each of tlltt r ... iniag 19 traclul ar• 
writt•n in . t.U •• ..... r. When track 79 i• COllPl•t• pua 2 i• 
initiat9d. The coatroll..- •1•lal track 0 locatH ..ctor 0 and writ• a· 
data field ot t~ ac:ldi'tl8ll lllU"k•, • data acldl'tltlll 11Vk, 512 brt.. of 
•15• data followttdiby two ltyteeol CIC. Eac:b 11UCce•iv• actor i• 
locatttd and t.htt i c:ornapondint data f:t.•ld writt•n. Whft..: .. .,ubl• aid9d 
operation i• .. 1 ... ..r .. .aota. trac:lt of aid• zttro i• c:Oilpl•tttd •ac:b 
corrffPOlldingly ~or will .be locatttd and it• aaaac1at9d ~ata fi•ld 
writt•n~ It an •rtor occsur• during fol"llat th9 opwatton will bit 
abort9d. Succ..+tul coapletion w:t.11 bit indicated by th• St•p 2 
indicator aing at. ~ th• SA rt1919ter. 

s.2~2. p119poatic• 

Th• controller i•p~e .. nt• firawau-• diagnostic• uattd to v•rif y proper 
controll•r operat1..-.. these diagno•tic• includ•t 

Inatruction branch t••t• 
Cond:t..tion con v•rification 
Rqiat•r tHta 
ALU operation tHt• 
Rd tHt8 

·tnatruct:t.on t••t• 

61 

-- ____ .. --------'-------'--------------------



Wh•n th• diagno•tic• •nabl• JU•SMtr i• r•110Y9d th• int•rnal diagno•tic• 
only op•r•t• ona• during th• ponr up cycl• with boot diAbl9d.. Wh•n 
th• diagnostic •nabl• JU•SMtr ia inst•ll4KI, aft•r initialization th• 
controller continou•lY operatn th• int•m•l'diagno•tica blinking th• 
LED one• for each •uccndUl pue. It u ttrTOr occur• ti. diapo•tic• 
will loop on th• failing t.n·until·•UGCMhldully co.pl.ted. 

5.3. SCATTER GATHER 

Th• llicroVex I praa...- doec not 19Pl• ... thardvarw apping nigi.t•r• 
and requirn any coatroli.r uaing DIA to i•pl.-t a 9Catt•r gath•r 
algori tlut. . Thi• algori tlla ill a ..chanin for . 'th• . controller to •P 
virtual adU'ean into phy•ic:al. --.... for local ••rf · 
Th• KXV'° i•ple .. nt• th• acatt•r gather algorith• a• follow•. Wh•n 
rwquir9d th• Homt ,..... a llCMI• bit indicating th• rttqUir...at for 
scattwr gath•r along with both th• virtual addr••• and b ... addr••• of 
th• location of th• ·80ftware regi•t•r•. Th• contrell•r"adda bit8 nin• 
through tw•nty-on• of the virtual addr... to th• regi•t•r ba•c addr ... 
to for•. th• play•ical addrn8 oi tbe •1Mtedregi.t•r. Subnqu•ntly 
the lower thirt•n bit• of ti. •lectacl •...,Ill regi.tlW ar• coabtned 
with th• low•r Dia. bit• of th• •irtuel ..,.. ... to for• th• tv•nty-two 
bit ptiyaiaal addr... in local •90rf • Sine•· th• lover · nin• bl ta , are 
carrMld forward fro•, th• virtual acldrlltllt it i• onl, nfe9119ary to 
recalc:u1at• th• pll,.ical. addr- at th• 1Mttinnin1. of • tranaf•r and 
wh•n•••r thtt lonr nine bit• ov•rflow. i•f•r to f:l.pi-• 9•1. 
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5.4. i~M ilU~mrm WllC~,, 

Th• llXVS> int•f• to tbtt Q-lwl 11.U111At ioto •J Q22 •lot. · Sina• 
th• controll• hjaa 1ntftrupt capabiliti.. and 8Upport• D"A data 
tran•f•r, it i• ne4:••11al"Y to iA811r• grant continuity to th• slot in 
which th• lllVS> i i• · locatttd. Th• 'controllft ~-~ data 
tran•f•r, int•rrupt and DllA protocol. Thi• aaotion dewc::ribn in d•tail 
th .. • bUll tr~ou ,.. r•J.a.tdld \0 \!Mt .. '*"'l'Oller. 

5. 4. 1. Dfl.I IUM'F '. 
Data tr-fU' t*-' ~,vit.h _..._.i!Qe • bu• _._. tr-f•rring 
data to or· frOlt ~lltt oth•r dnice •• • lft;••· Th• t;yptt of tr._..r i• 
indicatttd by a Dil!or DOUT OtMtt•tion. Th• direction of data tran•f•r 
i• alway• •p.cifi4'd with r•flR'•nce to the llallt•r d•vic.. 

I 

63 



A bus tranaac:tion i• d1vid9d into two part•; th• addr•••ing portion and 
th• data transf•r portion. During th• addr•••ing portion th•.bua 
•••t•r output• th• eddr• .. for th• c:hl•irwd •l•Y• d•vic• ( .. llOl7 or 
devic. regi•t•r>. Th• ••1.ctwd •la'14t·d•vic. r••pond• by latching th• 
addr••• for th• duration of th• tran•action <until BSTRC L b.co .. a 
negatwct>. During th• data tran•f•r portion •ith•r a data in «DIR> or 
data out <DOUT> trand•r talc• plac.. 

S.4.1.1. P,vict Addr•••inq 

Th• addr•••ing portion of .th• bus transactioa colipri••• an addr••• 
••tup and d••k•w ti.. and an addr•• hol~ld••k•w ti... Th• addr••• 
tranaaction proceed• a• follow•t 

1. Th• •••t•r ••••rta DAL<17:00> and 8S7 to 
addr .. , th• ap.cif ic I/O regi•t•r 

2. Th• ••at•r ••••rt• WTBT if the data portion 1• 
a data cycl•. 

3. Th• ••t•r wait• 1~ns and th•n aanrt• STRC. 

4. Th• controller d!codH th• addrm aaapling th! 
KATCB •ignal and th•n poll• th• DII and DOUT to 
d•t•r•in• th• trP9 of data tran .. ction. 

Th• addr... •ignal r••ain• valid throughout th• •ntir• bus transaction 
and i• negatwd wh•n th• bu• •aat•r negat•• STRC. 

S.4.1.2. Data Jn .Tranaactiona 

Th• DIN •ignal rttqu•st• tran•f•r fro• a 1lav• to th• •aater. Af t•r 
••naing a •atch followed by a DIR th• controll•r d•t•r•in•• which 
ragi•t•r wa• acc .. nd by •xa•ining th•· LAOl aigna1,· places the 
corr•aponding ••ulatwd r11gi•t•r cont•nt• in th• bus addr••• r•gi•t•r, 
enable• the data to th• QBUS with BUSERI and aaaerta REPLY. The 
controller then loop• waiting for th• bu• llallt•r to negat• DJI. ·Wh•n 
negated BUSEHB and REPLY ar• cl•ared. Th• bus •a•t•r responds by 
negating SYNC, •nding th• bu• transaction. 

S.4.1.3. Data Out tr•n11Ction 

Th• DOUT •ignal rttqu••t• tran•f« fr01t th• 111latitr to th• slav• .· d•vic•~ 
After ••n•ing a •ateh followed by a DOUT th• controll•r receive• the 
data fro• th• RDA lin•• aaving it in the emulated regiate~ as d•fined 
by the LA01 aignal. Th• controller ••••rt• REPLY to indicat• that th• 
data were accept!d. The controller loop• waiting for SYNC to be 
negated. . When n-vated, REPLY is cl•ared. Th• bus 11aater r9,•ponds 
negatJ.ng SYHC, •nding th• bu• tranActicin. 
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S.4.2. Ipterrupt. P'99"'ipg 

The •uper•111Dr r~t~ int91"l"Upt 8ltl'Vice f roa the ho.t by .... rting 
the :1.nt91"rupt r~ •igaal t IRQ>. Priority ta ..tabli.•h9d at th• 
n•xt RDII bu cycl.. If t"9 cmatroller bu priority tu Interrupt 
Grant li• i• .... l'Wd bloclliag tlae iate:rrupt Aclcoowleclp fl'Oll beiag 
pu89d clown t1ae ... upo0 nN:eipt o1 tlae aalcaovl9dp •lpal CIAII> th• 
npervi8or ~ tu ..tor iato tu bu ....._ ·r.eg18t91" and 
u•rta IUSlll fol~oved by llPLT. WHa tb•· ho8t r._¥98 IAII th• 
ns-ntaor aegaW.jIICI, llPl.t ud fiaallf BUllD. 

5.4.3. DIA Prsptqccp,\ 

Direct .. llOry ·~· 1• 11litiat9d by th• ns-rvtaor by aa•rtion of 
th• DD •ipal. :When tu requm i• 8ltl'Viced by th• ho8t th• DllGRAIT 
line i• ... rt9d i• r~ to th• ho8t DllGI •ipal; blocking DllGI 
fro• being pa81ted ~- tu bu. Upon receipt o1 DIGIAllT tu auperviaor 
wait• until Reply 'ad IST1IC are both aegat9d and then _.rta TSACK 
acknovl9dg1ng tlae1 Gldr. At thta point tu aupervtaor beco- bu 
..t91" and can ~ DAn Ud DATO bu CJCl•. At tu C011Pletion of 
all bu• CJCl• tbttlnpenUol' Hptn Dll and th• TSACI to nl••• bu 
-t•r•hip. 

S.S. DIAQIFIC/~A FAIL Plllgtlpl LIJGIC 

Th• llXfSO iAc:orpor'f t• a bUic set of diagno8tiC11 to innn proper 
controll91" operat+on• Tbelle tltllta an initiated with application of 
power and upon ~f ul C011Pletioa tbtt iadicator loc:at.N at the rear 
edgtt of tbe con,roll91" ta illu•inat9d. Thia indicator i• alao a 
function of the on+aard pow9I" prot.ction logic. If tbe DC .voltage 
applied to tlae ~ntrollttf' ... ta or exc:eeda 4.6 volt• tu indicator 1• 
•nabled. ilter .ial.thill li~t tlae voltagtt 9U.t drop below 4.2 
volt• before tbtt: prot.ction logic will activate and turn off th• 
indicator. When t•i• logt.Q i• activated all writ• to th• drive 
interfactt are bl~ed and a writ• prot.cted at•tu ta •n89d by th• 
npervtaor. The ~ i• nb89quently alert9d of thi• atatua in th• 
appropriate end ........ 

The POK and DCOK a~gaala on the bu are alao •u9d. If the POK signal 
i• negated all ~rite operation• are aborted becau. of th• 1•1>9nding 
pov•r failure. i1 DCOX ta negated th• pover protect lo;ic is 
activated, bloc:!t' writ.a to the drive. However under thi.• condition 
th• indicator r• . na illu•inat9d and th• writ• protect •tatua is not 
••••rted to tu iluterviaor. 
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Software Conekleratlena 

6. epptL 

Th• llXYSO ill a du,i lutight llJUIO. aoapet~ f~ oolJ coatroll•r 
incorporating f•••• not availalll• with .....,. ,_,,.... Tlutae 
f•aturH 1nclluct. a!for•tting vtilitJ aad double aided dl'i• -..art. 
Thia action r•••eva·botll diagnostic: coaslderatiOlut ~ Ue ... troller 
•• w•ll aa llOft+ar. conlliderationa relating to tile incorporated 
f•aturn. 

6.1. prt11P111& autt911 
• • ' I ,,. • 

The 111YSQ i• ,oo~t~le vitb llotlt DIC•• Pe~ lxerc:iaV· and 
For•tt!at U\~lit!'i ......... r. ..... . .•l ............. _.,. • . .Uleltl9 and •xhibit· 
diff•rent r...,_ .... TM cl~iGIJ.~9d.iA01ude1 

f . . . 

.ZIQA •. - f-1or.-. . lunj,aur 
ZJICIAIO· ! 

ZIQ~ • ~or .. ttiag Utility 
%111C1 . ; 

All of th- d~ie8 ..-. ... a'lall•J.e froa Die ia DIP• fornt and 
operat1t et~ildly to ·otur ••4-t~ .DE diaposU.u. 

ZRQA ha•.bffn ..... ~~" \o i~t the811Gi'fM: ••tq,rH of \he IQDI aerie• 
of controll•r•. 1 Iv• .\ ...... · it i• neat o~·to·exuc1• th• 
apec:ific f•aturH :of tbe OYSO it can N uaed to verify prop•r 
cont:r~ll.•r .QRtl"•t~oa. . . For • -.:'4P· OOllPfebenat.,. t.n ol thtt controller 
th• m av• cll ..... io 8i0ulfi·•;...-. Thi• di ... tlc ill ava.t.labl• 
fro• l!TI. · · 

. ZRQABO will functi.-i with the controll•r aa aupplied fro• DEC. ZRQAE 
ha• a few bug• :with it• trap procH8ing routinH r•lativ• to a 
non-•xiat•nt line clock addr•••· Befor• u .. of tbi• r•viaion of tb• I . 

Exerci .. r th• f ollC!tYiDCI patch.. ahould be applied. 
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Loe. Old Value He\' Value 

31304 5037 240 
31306 177546 240 

31404 5037 '240 
31406 177346 240 

42620 12737 240 
42622 100 240 
42624 177546 240 

Figure 7-1 ZRQAEO Patche• 

The ZRQB for11atting utility i• co•patibl• with the 1'XV50 but because DEC 
does not support for•atting on the RX50 ••die operating the diagnostic 
will cauaa the diagnoatic to abort the first pass. The following 
11esaag• will be printed 

$FTLIRR IRVALID COKHRECTION IDEBTIFIER 
PASS ABORTID THIS UNIT 
ZRQB EOP 1 
0 TOTAL ERRORS 

6.2. DOUBLE SIDE SUPPORT 

The KXV50 controller can easily be interfaced to double sided· drives. 
When the double sided option i• enabled and during either ONLINE or SET 
UNIT CHARACTERISTICS coa .. nds, the controller interrogates the second 
side of the IMtdia !or a valid f or•at and if found identifies the media 
as double aided. Th• •nd .. saagc packets are ad3uated accordingly. All 
other media are r.cognized as single sided. Double aided media is 
created by formatting with the appropriat• doubl• aided Jumper enabled. 

Caution must be exercised when using this feature. Since other products 
may not support this feature, inco•patibilities may arise. Particularly 
since software typically initializes a directory with embedded volume 
size, if double sided media are exchanged to a controller drive 
combination which does not support double sid9d a conflict will arise. 
The alternate controller will establish one volume size while the 
initialized directory differs resulting in various error messages. Also 
loss of data could occur if the alternate controller were forced to use 
the media, not being aware of th• capacity di!ferenc•. 

Howev•r, the_ controll•r 
configuration with RTll, 
compatibility problems. 

ha• been testttd 
RSX11M, RSXllK+, 
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in the doubl• sid•d 
RSTS' and VMS without any 
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'· 3. rown.1p UTIJ:m 
Th• llX'l90 :Lmpl .... aa iatlll'llal forattiag utilitf wbicb caa !Mt eavolcecl 
by forciftt tbtt acjatroller into a apec:ial llOCl9 ~uring initialization .. 
de.:riW ill Seat~ S. Simplified cauole ODT cowadll cu !Mt und to 
envan tb:La f•t.... At tbia U.• then ar• no onliu for•tting 
utilities availabl•. · 
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