


























































































.., 
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• 
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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 
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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 

42 

I 
I 
I 
I 
I 
I 
l 
I 
I 
I 
J 

I 
I 
I 
I 
I 
I 
I 
I 
I 



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 
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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 

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

60 

-
i 



r 
!!. 

r 
t 

r 
r 
r 
n 
n 
Li 

r 
r 
" 

r 
r 
r 
r 
r 

! -

------------~~---------------------·--···------------·-... mm. m• ..... 
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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• 
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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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·---------------·---------------· PHYSICAL ADDRESS . ' 

-------------·····-------------

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 
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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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