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CHAPTER 1
ENTRODUCTION

1.1 GENERAL DESCRIFIION

The DRV L]l i5 2 double-height parulls line inlerfuce module desigaed Toe wze sn LS-0]1 micro-
COm MItET SYsiems. 1t crntaing four pragrammable porls despmaled A, B Cand TV Bach porl ¢onioins
16 1€} Jings and is capahle of transferrimye & E6-bie word beteeen the L51-51 bus and the naer device(s).
oia word translers i or aut of Lhe DREY 18- sie accetiplished by che assertian o 1wa eoaisal signals
JE euck mart of the DAV-T and vwo controed signals asserted by the user davice @0 8 respoetive poTt,
These conlral siznals sust be assectad inoa peotocol sequenes while ohscrving timing constraints to
ensuce un orderly dala lrensfer. The protocel seqoengs is descrrhed in Chapeer 2.

The DRVE-F widl also accept inteernpt reqeests frov np o 1061500 hines to penerate up ta 16 indivic-
ul vectur addresses. This inlerropz capahility for seal-time respanse makes it uagfal for senzor 1700
applicetions. The DRV T may also be wead as 3 peperal-purposs interfass to custom deviees, ar masg
DRV -Ts taay be connected topether a3 a Jink batween two LEE-TT buszes

The DRVI-JF condains 1wo peagkammneable monde registers that provide o nuermher of onerating modes
Lo custortdze the modube canfigerazion far different svatem spplcations. The moduls mew be prograr-
ted oo wae by vectored-intareap-driven sy«teme or sofftware-peliod svsiems. When used i veclored
interript systems. the moadnke may be programmed Lo aperate in either o Nsed priaricy or a rotaling
privciny resoluiion mode In addition. the module may be programmed to penerste either o commaon
veclor address or individual vector gddresses in 1csponss ta oser deviee(s) interrupd requestis, Aalds-
ilonat operaling options available onder program controf ioclude the selscien of snoective high or
active low intermupt roquest polarity, presebection of internal rewsiers, and e seiection of & masier
maask hit to aom ar disarm the interrant cepabilivy of the DRV LT, Al of she vpecating odes and
optiang are descrihed in detwl n Chapler 2.

The NRY I1-1 alse orniains two BAMS Lhat are weed Lo stare programmed bxecrups veetor addyesses,
Lhre 3-hit BAM bocation is ased e stece each intersupl vector address, Omg wocios address mayv o
programmed for each of the |6 iotecrupl reguest inphts.

1.1 FLATURES

The DRV -F conlains the follewice Tealores,

Four 3-state 16-bir paraliet 170) ports
User-assigned device addresses

Acceplance of ep fo 16 culernal interrunt requests
Programmabie interspl veotor AncTeRses
Program-ganirodlod inprot/oatpat operabiong
Programmuble operating modes:

Lecerrupt Gonteoller Mode — Interrupl-driven
Pricrity Modes - Fieed nr Botaling
Vector Address Selecuen - Individuoal of common wegtar



1.3 DOCITIMENTATION
in eddibion to this user®s guide, celer we the Field Afgireenares Pein Ser, MIMKIZEE, [or imfarmation on
e TFREVEI-) modufe,

b4 DIAGNOSTIC SOFTWARE

Briggnestic saliwure mavailable tor tronbleshooling, facH isalstior, and sgrificazios al both Lhe mod-
e Jevel and system level. Two diagnostics ars reguired for Lesling at the madube Jevel and these must
e run in sequence. A DECX I maduie disgrostic is required to iest the moednle &l Hie svalenn feval.
Turnaroud veble BOOSW 02 must be installad with o ball rwist w11 and 32 when spmning Uhe tna-
ule- deed sy slem-level diagnostics, The dingnoslic solfware s desipneted as follows.

» CVDRERCAOQ Pun
¢ CYDEDAC Parl 2
+  DEUXLE Module CXDEJAO

1.5 SPECIFICATIONS '
The fullewing defines the physical . electnice] and cnviranmemal specifications Tor the DRV11-) E
modulz,

1.5 FPhysical Specificarions

Bdesdificution nEROLES
Sise Doinle-hesah
228 om X ]3 2em
(M. % 500 -
1.2  Electricat Specifications
Power CoFEVdok SR@ LY A Imaximuml,
1.6 A (lypacal)
Bus i.pads a2
Jdu
A0k Nignal Electrical Paramster:
Prata Buifer 1-SLaie Ouedios Eradu Bufler Inputs
VIOL) =05 Ve [{OL) = imaA Hily= D2mA@ ViTLi=04V
VIOL) = 0.4 Vg ({00} = 4mA VIIH) = 20 A i WITED = 27
VIO = 2.4 Vi@ WOH) = -2.hmA
Progocod Sigaal 2-State Ouiputs Protoco] Signal Foputs
YVRL =08 Ve llOLlj= 4 ma Termimarion = |20 52
YOH1=24¥ o {OH = —tima BIL)=-2TmA G V¥{iLYy= 33V
KIHY=EhpaA @ ¥(IHY =27V o,
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£.5.3 Engvirnmmental Specilications
The DRY11-T module smay be aperated or starsd in the folfowing environments] corditions.

1531 Operating and Siorage Temperatore Ranpes
Uperating range: 3% po 610 O (417 Lo 140° F
Stordps rAngEE: A0 Lo B56° O =4 L 5307 F)

Fl the modide is not within its aperating Lemperature range, mave it 1o as ared Within the range and
allow il to stabilize for a minimum of five mizutes before operating. Alse, derate the maximum oper-
ating termperacuce by 15 C (1.8 ¢ F) for each 3035 m (1006 /1) of aliitude above 2440 m {500 2}

§.5.3.2 Belative Humidity
SLorage: 10% 10 M)%. noacondensing
Ciperuling: 1% 1o W%, noncondensing

1.5.33  Aiflow during Operarlon - Provide sdequele mrllow 10 limit the infet-to-ooilet iemperatare
rise across the module o 5% © (9° F) when the mle lecaperatare is (07 €0 (14007 Ty Poer uperialion
holewr 55% {1317 F), limil dhat mse to b0° O (F3% 17 marimuon '

1534 Albde

Siorage. The module will nou be mechanizally or electricully darmaged al altitudes up
e 15,2400 m (30,000 t). 0 mm marcury.

Crperating: Lop to T5,240 in (50,000 fe), Y0 rom mercury. Mole: Derate the maximum
operating lemperature by 17 C {1.9° F} fur each 305 m {1000 [ty of altitud:
abowe 2340 m (3000 i),

Lo INSTALLATION

The D# ¥11-1 5 a bus reauest level 4 module and must be installed i aa LIE11 backplane dusl-apticn
sl ot following Lhe rules for position- dopendent interrupt priorivy coufigurations, Is posinan-dependenl
configuretions, peripheral devices with the highest poorily wrusl be instafied closest to the provessor
and the remaining devices placed in the beckplane in decressing order of priosity, with the lowe:l
priovity modube [arihest [rem (he procesror.

Before installing the modute(s) in the backplane, check that the proper device address jumpers are
instabled. ‘Three standard TSI-11 bus addrosses are reserved for the DRY) s, IF the sppieation re-
guires mote than three DRY | 1-Jz, the additional medubes must be assigned addresses located e Lhe
user-teserved address space. Chaprer 3 describes the address canfiguration procedure. The standard
factory jumper configuralion s deseribed in Table 3-1, wnd Fignre 32 shows the device address for-
mat.
CAUTIOM
B power must not be applied fo the hackpiane when
installing ar remeviog godules.

The DEY EI-d's functineslity must be proved after
instattation by performisg an acceptance (esf, The
Arceptance test comsksts first of runBing the hasic sys-
tem diaghostics sad then runaing the THEY 11-F mod-
ule-level dingnostics lsted in Paragraph 1.4,



Modade Pia Assignments S
The DRY11-1 module pin assipnments are described in Table 1-1

Tuhbe (-1 TARY1I-F Mowule Fin Axspnment

Comledar A Cornector B
Slde | Side 2 =ide | e 7
Signal Fiu Hignnk Hignal Fin Saymal
[Eps. A 152y N A +5
LETST S B 4 WL I3 MO
Wi . GML WL C M
TN n ML 'L 8 I i
'L E BLasLret. NC i ghAaL>L
i F BRPLY I b Loy -l HEY RN R
[ H BLM M 1. e 2] BDal 4L
P J BSv SN0 L Ly | Bl L
et K B 18T L Wi . RlAL &L
1% I Biki}a W I OTral 7L
R b BiaklL Il 13 Bra & L
ML L BiAKD L W ht HTrAL G,
ML P Bas L HIEQTL I BOAL DL Rt
M R BixMCG L ML Ik REOAL |G L '
i 5 BOMOGD L LN - mOAL L
Gl T HIMWETL G | AL I
i k! ACaloL M u FEIALL |
MNC 13 CIRRYER Ml W RIMAL 15 L
MOTE.

. Comcntor A, pin A, side | ooreospands Lo bus pin AAL
A MNT = o cunnecinn.

e = P BT T e BT R % PR e T PR TR TR T

1.4

T G Tl TR ] W L rml LT B 3 e 1 SR i I s B o e e e e e o e . e e e
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{CHAPTER 2
FUNCTLONAL DESCRIPTION

21 GENERAL DESCRIPTION

The DRV 1-J contains the logic necessary 0 provide communication between the LS1-1F hus ard up
e Four Tser deviees in 16-bit word lengths via ¥our 10 parts, Four contre! fines associatenl with each
af the faur ports enaure orderly information transfers. Word transfers are cxecuted by programimed
176} gperatinns or iclerrupt-driven routines. Wrile dula i= ootprt by the DRVTI-J Lo the [/0 bus
throwgh Y-sisie dila laiches, and road duss 1 inpul thieugh unlgtched bus bulfers. Figurve 2ob shows
the mair byric functions performed by the DREYL-T maduic,

All comtrol/status and 170 date teansfers take place over a bidirectional internal bus { TS0y </ E5:dE=)
on lie DRV 11-1, The mudule comtaing fouor 170 buses, vee Tuz gach pors (A, B. O and D). Tach port
hos an 2sgociated control/stales register (CSRA, CSRB, CSRC of CSRI) that citnLzins sialus tnfor-
mation whees read snd command words when writiee. All poets bave 10 bidirectionul 3-stede Lioes aod
perterm eontrolled inpet/ouput operations. Nole thai port A s the nniy noct Lthat will perform bit
irterrupt functions in addilion to ioput/ outpet data transizes, The ¥ exteroal salerfupl requesis are
functionally divided nlo two groups of eighl fues, referred to as group 1 aad group 2.

2.2 CONTROL/STATUS REGISTERS

The controt/stalas registers (CSRA, CSRB. CSRC and CSETY ere read s weite byte-addressnble regis-
vers with bit assipnmenis as snown in Figures 2.2, 2-3, 2-0 and 2-53. The iunction and descaption of the
cantrol/slatis register bits ore described in Taples 2-1, 2-2, 2-3 and 24,

2.3 BATA BUIFFER REGISTERS .

The four data buller registers {DBR A, DERR, DERC and DBRD) are [&-hil word-cddressalde 1epis-
ters. They sre used o3 farched cutpar data boflers when the DRY 1S s iz outpul mode (weile) did 43
unlatchert bus buffers in inpot mode {resd). The contents of the output daia bulles ey be examined
while the DRV 1-F is in a0 output made by performing aoeead eperation of the mpul dala bullers. This
ahility to exumine the antput daza buffers in the oulpul mode provides sofiware socess o Lhe inlernal
conditions ol the DRY -1,

Tee latched outaut dats hufler regislers DRBA Lhrongh X8RIy are nod clearsd by BINIT. The bit-
assignment is the sweme Tor all tepisiers and is shown in Figore 2-6.

34 INTERRUPT CONTROL

The DRV 1.J is capable of moniloving 16 lings to genesate 16 vectorsd inferrupts. The iaterrupt con-
teol 38 pecformed by a DWCO03 interrupt logic chip amd intesrupt controller chips. A funciicnal descrip-
tian of the sipnals required to initiate interruprs and the DRY11- registers used For programming,
reading and wriling the inrernal registers of the interrupt controllers is 2iven in Paragraph 2.4.1, An
operating desceiption of the interropt controllers is given in Paragraph 2.4.2, and the internal registers
of the interrupt controllers are described in Paragraph 2.5

2-1
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Cuhbe 2-1 ChB3 Bl Fasttlons and Dhesoriprfons

Bit Moo Fumcebos D eprription

70k CFST-C 80 Faod Write Thess hits ore wied ik conjunctions with CSEE <0805 o progesm
intermupe canzoel grouwge LOTher Godilain slatus oformation whor sead and
command words wlen weiaen. Unalfosted tl_'g-' BIMIT. {See Parugrashs
4 s, 245 T and 2.4.5.2 Iorslaley 2d convbaid defliigeans.)

0 THE A Reud/ Write BIRECTION A ilsed fur conteeliing DFEREAL. This R in conjuncsion
wilh Lhe EISER RIY sienul. contnals Lkee dictetion of deia seanaier. When
the LYiR bil is cleared, he BRY 15 BDY culput signul ie asserved and the
DRYI1-F s the ingai devies, 'Whea thia bit is sl asd e USER BRDY
sigmal s axserbed. e BREYLT-0 05 the oanpan device. The negation of either
LHR ur USER RDY eises Lhs DRY1E-] guipis toopsmam ip cheir high-
impedanes stzie Cleaeed by BIMIT.

P I FH & mwed W L INTERRLIIT EMABLE. Enables she DR =T ko meaerube processer in-
: Lesrugks when sel. Uaed o coable Botk aroup b and groep 2 incerrums,
Cleared iy BINIT.

14-112 Lhtezed . Read as Os.

1% RDY A Foad Cmly TISER READY A 1)cel inr cortrolling DREA. When read. Cies bt yelds
the stme of the TISER &0DY signal. A U metne fogabed wrid & 1 olcads
praerpel. This bet is weex in comorciier welh e 6K 60 1o coalle (Y 15-

. 1 gt operathesre,. The wses device aseTls this sigra whea iL desans Lse
A [FRYVE-F boooepsd data, Uinaflecied by HINFT.

-l
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T'able 2.2

LCSRE Bit Funciions and Desripioms

™ amne

ET

Funcibm

Preseription

Tk

(B

1=

b L T T P R —

kX7 IK;

MR B

DY E

FL':.Ed..' Wrile

Eupd fyize

Hensd Dinly

These birs are uacd o coujunceon it CERS bi SOT:NE W BIOg I
intertype control gfoep b They canegin inderiostion swected by the com-
mand word ioadud through CRRA. The esginters aviitubis are che TR,
TSR, ACE. TME wid the vector addness moars . Lnallaced by BENIT,
[(B=¢ Pacagraphs 2434 thrneeh 24658 for & detacdal deseription of the
regisiers Hnd Bs e Tetlivms b

LIEECTION B, Used For cortealling IMBER, This b, nconjenction with
the VSER BIYY migral, conred the dirsetioe of dale iransifer. When the
LNE kit is gleared, rhe THEY 10 BEIY auing signal is ssserted ani® the
LA WTEAD s the doout dovice, When this bil is st and whe LNER BDY
gl isessecied, the DREYI1-0 b (ke awpin devdee The nepation ol githar
LM ar URER REY causcs the DEY T aucputs 0 foitin in thesr Righ-
impudanee shide, Cleared By BIND |

Ulnused. Rend us Dy,

LISER READY i Used For ronczolfing DHRR. Whar reed, 12 bil vields
Ute atate of 1he USER BDY sdgtal. A I meees nepnsed and a | omems
wseazrlecl. This Bir ig vged Dy contjunction with the TR 5it o cnable 13RY -
Joulpii vperations, Toe nser dewice casers ks dpnab elien o desine the
LARA 1T b auzput daiz, Lnaffeored by BIRIT.
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Figpre 2.4 CRRE Bil Assignm=nls

CSHC Bl Fonctioms and Descripdivs

Bl

Mo

I'mreciiml

Dmscripting

T

L

141

C/57-C/53

DIR

EEY C

Rl /W rils

Road WG

Read On'y

These hits are wset im crnjunciion with CHR D bits <0F005 a2z sropram
inmercupt eentrol groop 2. They contaie steios cformation when rzad nng
command words when weitken. Unaffecied by PN, (Bee Parngraphe
24,50 opd 245 2 lar siakas and cokutialisd denmitiena i

DERTBACT IO . Lisedd Ty controlling BERC., This bit, in conjensticn wilk
the DRTR B spazl, conrols the darecsson of datn aransfer, ¥hen the
DR BiL js clesnal, the BIEY T RIFY culper sipnal ia scserted pnd the
DEY 14T is the inpes device When this biv w =2 2sd (ke VDSER RDY
sigaal is ngserted, the IHRY11-1 s U orulpul devios. The repathon of sither
OIR or USER BEDY ceeses the EY 1 -] awigaats 18 remain in hese biah-
impednneos site. Cheared by BLMYL.

Ulnesed. Heas oz O,

USER BEADY €. Used far controfling THERLC,, Wl read, Lais mal viclds
this state of the UEER BRDY signnd, A 0 menns eewsoed and o | ozezns
wwmzried, Tlos bit is used in poigeneiion with the TR bil o enadle LYRY11-
N aatpul oporations. Tle: waer devies assects thie vigral when i desines Lha
DRY I Lo output data, Vhiea$ested by RTNIT
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Figure 2.5 CRRD B Assigoment:

Tahle 34 CSRD Bit Fukctivns and Dheseripriops

et MNAmng ¥ unctim Theseriprhon

0300 Civ-Ix0 Wead  Wiire These Bis aie wned in conjuncoar witk CSRO bitg <OTMEN w1 progrem

Haker rep corteol groap T They sorlnn infermasos seteeied by tha com-

mand word loeded through CSRO The repestels avaidabie are the IR, T
158, ACRL IME and e vector abidress mamory, {See Pacagrapls 2.4.5.4 : )
tnrugh 2.4 55 for g derdiled descriplion of she registers apd CGwea Naee-

dng )

i LFEIL [ Read, Write DIRECTION 0. Tieed for corlralliog LIRRTY This hif, in conjnoetion
. with the LISER BDY eipiead, contenls e direction of data reansfor % e
the [HR biris chenvecl, che BB Y ELIRAYY aaipug sigaal o asserind and the
BRWET-3 5 the inp devioe, Whei shis 80 is <o and the USER w2y
sigmiel 15 aneerbed, dhe DTEY 3 1-0 05 the culpul device The repsben of colber
IR or TISER BIFY causs 1he DEY -0 oulpels (o remaie 9 shaic begi- Sy
it sorbe, Claired by BINIT. '

LR Lonuse, Read .5 s,

L4 Koy [ Rand Ondy LISER READY [ Wsed Far corosllhong DB, Whea resd, this bio vizla
e slaze af che USER BDY sipoal. A U mesns newited nnd 5 | speans
waker bk, Fhis bit s psed in conineenes with thie TR B ee enable DRY) -
Doatgul operztions. The wser devere asicriis dus signal when it Sesires ihe
TRELY T1-0 b votpun ket Ulandfeciad by BEMIT.
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2.4.1  Functional Descriptinon

The intercupt caontrof Ingic shown in Figure 2-[ consists primariby of a [CO03 interrupe logie chip and
ey ingerrupt contraller chips. Five LE1-11 bus conteod signals (BIRG 4 L, BIAKT i, BIAK O [, BIDIMN
L oand BINIT L} ere used by the lecrupt control legic tor inkuislization, sending interrept th"lt-ﬁ'ﬁ [£a)
the processoe, receiving the mlerrupt ackonowledge signal ftom the processor, and sending the vestor
address W the processor.

Fiuch interrupt cuntraller chip i responsiple for manitaring & group of sight inlerrapt requeest iaputs.
Fuch graup ol eight interrupl requesds is gpptied via 1RO huffers to an 6-bit interrupt request register
(KK} n the interrupl contzoller.

The two interrupt conteoflers {gronp 1 and group ) ave programmed ndependently, The group |
interrupl rerleoller s programmed theough the low byies of CSRA and CSRB while the groop 2
interrupl conrroller is programmed throegh the low bytes of CSRC and CSRD. The oaly vom-
motaiivies of the two groups arc prioTity resalution and the ierrape enehle (1E) CSEA bit 9. Both
ictereipl controbess mosl aperate mothe same mode, either mterrupl or polied. Each inierrup con-
trolier containg an &-bit interrapt orasi remister (EMRDY that may be used Lo disabie the processing of
any widesived [nleerpn [SQUesEs.

The groun | iteernpt controller hasthe higher prierity and ilx enable oukpot g conmected Lo Ehe enatil:
il of group 2. Geovp | must be anned te socopt interrupls with Lhe mesler mask bid sel in Lhe mods
repister, When group | s armed. jis enable qutpul goes high, thus enabling group 2 imierrupts. Theee-
fore, whenevar the interrupr mode s selected, group 1 muest fe armed. even il aone of the group |
interrupt reguests are beipg used in order to pass Lhe enahle sipnad wlong o group 2

Growp b and geoup 2 may be programmed to respoed 1o either an aclive high ur an active low rana-
tion on the indermpt reoucst bincs, A bit m the interoopt request regisier (IRR) = sel whenevar the
corvesponding intercept vegecst ling makes an inactive-to-active iraesilion und meeds the active polie
width requiremoings, Active pulse widths £70 me or creader witl ser the corresponding 1RR bis, while
pulze widths M ne or bess are ignored. Active puilse widils belwcen 30 08 and 270 15 may or may nod 56t
the IR R hit.

2.4.2 loterrupl Controller 1nterlace

The interconnections belween the gprowp |oand geoup 2 inserrupt controlles, their relarion to the
DRYI1-F A [0 bas and the L31- 11 bus are shown in Figare 2-7. Latched data address fee LIDAL S L
vr L. alone with the SEL @ L signal, i used (o select groop | lor suhseguent readimg ‘writing trrough
1he low b!rl;:: of CERA or CSRA, or group 2 inr '-:ar'mg.l'wrlurtg thrauph CERC or CSRD. Iniergroup
priarny management is controlfed by the enabte-in (EL, enobée-cut (B0 ) and Lhe responge-ine progress
{RIF) signalz. Note that the TAK L, GINT, RIP. and PAUSE lines are respectively tied together,
Croup §is always enabled because s enable-in (£ pin is floatimg high. The enable-out {HO) signal of
rreup 1 s connected to the enable-in (FE) pin of group 2.
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Each interrupt controller proup eccepls eight ERO bunuls through the 1RO hatfers, The toming celda-
tiouship of the signuls ieyobved o intergroup priority reselution is shown in Figare 2-4. 1 or porpesses
of this discussion, suppose that an active interrupt {TRO 71 aerives ot group f. When TRD) 7 s applied
e eroup 1, o proup interrupe (GENTY Wil be peneraled il the cequest is ot masked or the mesler mask
fil hus not disarmed the interrupt oomtroller. The GINT sigaal will generute BHRGH 4 T i e proceszar
has enabled intertupes. by setting the intersupl enabic Dot The processar will accepe BIRG £ 1. after
executing the custent instriction, issue BIAK L, and disable iis intzrmal inlerrupl slructore, When ibe
processor returns the BIAK L signal, EQ o group | pocs bow. PAUSLE goes low 1¢ indicate that a iata
bus transter operation 15 presently under way . The rising cdpe of PAUST extesds the TAK L puise and
is aleo ANDd with the RPLY signa! of che IO contrel logic to defay the seerlon of BRPLY antil
the curcest da1a transfer is completed.

Afier ehe fall of ATAK L, proup 1 and group 2 wait wotil & brel indernal delay elapses and snen
examine B, IF Bl is low, inlernol aclivity &5 suspendad unul EI poes high. [T ED i3 high. the mternal
circuitry is cheeked fo see if on unmaszksd interrupt request is pendding. o this example, Bl of group 4 s
glwzys high and FO stoys fow afler the bricf internal delsy bevause of 1RQ 7. The low EO signai of
growugp 1 therefore disubles geoup 2. The group | RIP signs] s brought faw. amd PAUSE s brooght
high. causing lhe [AK signel 1o go high, When the TAK signs? poes high. Lhe veclur addreess progeam-
racd for RO 7 is ouiput theougls the vector address hulfors and lranseeivedss W Lhe LS1-11 bus, Noie
that the PALUSE aulpul amlomaicaily adjusty the pasition of s rsenyg 2dge 1o seeommodate (ke
particular intereroup and intragroep prierty resclution conditicens thal oveur for each AR eycic.

The RIP output serves Lwa basic lanctions within the interrapt systern. First, its Telling edoe infors
the other interrupt contrplies thal an intetrupt request has been selecled and PALUSE wuy thetelore be
relessed. Second, as long as BIP i ow, oaly the ingerrupt controller thal s covsimg TP o o low 3
aliowed W respund w IAK L inputs. RIP stays low until the vector sddress Lo the selected mitervept
has been transfecred. Suppuoss that 4 new inlerrept request arrives at {R€ O of the group 2 inlerrepl
eantrobler durine the Ume ke vecior address ¢f grosp 1 is heing ransferred. Witkout the REP signad
there woult be conlusion whes TR {0 arcives 42 fhe group 2 inwerrupl costroller. The geoup 2 interoapt
comtroller freats RIP as an inpot, and thercfore, wiil mot respone o YRO G anlil RIT goes high.

2.4.3  Interrupt Coutroller Cperating Description

The btock dizeram Figure 2-9 shows the registers, interfave signals and basic infermation Now ol an
intercapl contraller ciip. The inteerupt eoncrodler chips for growp 1 ane group 2 are idenliced and 1he
Tollowing description applies to boeh, Intormapt reguests {LROH <700 ) ere cupleied and fulched o 1he
inkersupl request reglster (IRE) Any requests ot masked by lhe inlerrupl musk regisler (TMEG will
ceise a proup lerrnpl (GINT) ontput o the processor iF the inlerrupd conloeller 6oena bled, armeed,
and IE (CSEAY bit 9 is sot. When the processor o ready Lo wecepl the inferoupl, i issues an TAK L
pielss that initiates two operations. Fired, the priomcy of pending infetenpts is eesalved, and sezand, the
vectar address associstod with the highest priorily inlecrupt s raesfereed [rony the veoror address
memaTy to the data hos TS0 <002,

Ocher interrups management Tenelions are conirolled by the awio-cicar regestes (AUR ), Lhe anlerrunl
servics regester (FS R, end the maode register (MB ). The connmand segister iz myed by the provessor L
exercize comtrol over Lthe muny funelions provided by the IRV 1-T, while the status repister reporis on
Lhe imteinad condition of she DRYET-F

The interrupt controller is addressed by the processor ay either a control port ot a data por Throwugh
wse 0f the LDAL 2 bit. The contrel pott proveides divec] access Lo 1he commznd repiseer and the stalus
resgsler, The data pare is used ti communicase wilh ali othet smiztnal Incatioms.
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Information is Lransferced cheaugh Lhe mlerrunt caniroblers. the IRV LF [0 hus, and the £51-11 bus
b the might 3eslate bidirectional daa bBus Gnes (TS0 < T Contral signal cenfigoratians for all
infermauor transter operatinns are descreibed in Tshle 2.5, The liadlowing conventions arg gssumed:
RDEN and OLT LB are mutoally exclusive; RD LN, OUT LB, anc LIDAL 2 have fo Mmesning wrlgss
L58 or CSU i fow; acrive TAK L pulses ocowr anly when C851 o0 T80 i high.

Tahte 2-5  Sommary of Dala Bov Tromdors

[ TR, LT

Cantrd Inpod

— 1 L5 <70 Dacn Bus Operation

L=lb

[ ] EMAL L HIFEN OLT LB 1AK L

i I 0 | | Trarsfer convtznls of preselected dain remaer 1o dara s
fread).

1] L 7 n 1 Transfr cantants of dots Sus to areeleoied d9%a register
(TriLch

] 1 u L 1 | Traneler conterts oF apn: wemister wr bt bis Oread),

0 1 I i 2 D Tranefer contonts of dain bis f 2om vand register iwrine

I = = PoX 2 Trareler cantenla of selecied veclor addicgs memary logy-

! o oy Aok bes Sped).
t X X X l In T lreentjon wansterred.

—

MOTED X o= tdea’t pure™ condition: TRAL = | = comzrnol rorss = dala gl

Tlee araius rewister iw aglozted directly Tor reaceny by she LBA L contral inpet. Ciher anlernad TeRislars
arzredd by preselecting the desired repister with modde bits 5 und &, and then crecuiing u dacs tead, The
weeros address memoery can be rexd only with FAK L pulses.

The comemand regester 9 sclected directly for writing by ihe LA 2 controd input. The mask and
aeto-clear registers ate loaded foflowing specilic commands o that offcei. To lead ssch lovel (1R}
0=y of the vector address memory, the vestar address memory preseloet cameaml is msued o
soelect the desired level A datiwreite operation is ther executed we load thar leve?

2.d.4 Interrupl Control Resaet _

‘The DRV II-T doey st inclinde an external hardware resel input for the interiapl vonrlral, The resct
function is aceamplished by software command, or aulomalically during power-up. The pricessar
may mitiate o reset al any tme by writing sl Os inee the comm s regiiler of cach interrepl centroder.
Porwor-up reset clreuitry on each imterrupl controier integrazed cizouil s interaabby triggered hy the
riszig Vog valtage (IC supply voltage. § V) io penerate a beigl reset rubse when the prodeiera ned
thresbold s resched, The interrupt controilers are unaflecied by a BINIT on the LSI-11 Hus,

Ihe vector address memary and ayle counl regiztor comenls are nol aflected 2y 3 sotiwere reset, but
their contests are unprediciable after & power-up reset, Therelors, i the voctar address memary and
bty count repister ure ta he nsed, they mast be indtialized by the processor after pawer up.

Tha interrupt mask segister 3 sot o all Is by sivher w software resel of a purwEz-up Teset. thas dizablion

recagnidion of intereupts by the DRV 1121 The stalus registers continue (o reflecl the imternal condi.
tign of geeup | ond graup 2 and are nol otherwiss aliecied be o resei.

2-12
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The made remisters are cdeared to atk Os o provide the DRY1-F with o reasonable opereding etviron-
ment after a power-up of softwure resel. The mode regisiers alier reser are assipeed the foliowing
operating aplions.

Inlerrapt mode

[ndivideal vectornng

Fixed interrepl privcity

1RQ polanily active fow

15K preselecled for readmmp

Imterrupl controliers disarmed by moester mask it

2.4.5 Inierropt Control Register Deseription

The TIR V11 -3 uses 1he control and aperalion registers, plus the vector address memorics of the inter-
rupt controbers, Lo perform and manage ils many fenctions, | #hle 2-6 fisls these clements and sumima-
rizgs their siee ond naumber,

Takle 25 Eaterrupt Conrel Begister amd Memury Summsry

E Bit Slae ity
Repister Pet Per

Eresuription A bbrovintivn Heplstcr IR IT-
Bnborrepl bogalcsl pegisier IRR % 2
Anlermipal sefvice opister 15R & B
Imdurrapl Aiask regisrer MR Y 2
Anreileap sopicter AR 3 2
FlELGs regiatar ! - ] 2
ok remister - E il 2
Camriand repisaer f H 1
B couat 1 if
Veriar pidress mems v R if

* A lhoeh esch inkerrapt contolicr conlaing 12 wector addsess wensen 1 Jocations of & bits ench, the DY 11-F uscs onty § of
thicze memory losisinne.

2.4.5.1 Statuz Begister — Fach status register i cight bits wide und contudns inlormatien describing
the internal stale of the DDRY 1E-). The states cegister is rend directy by executing o read aperation at
SR A for provp | ar CSROC Tor group 20 Figuee 2-140 shows the staius repister bil assignmenars,

The high-order siptas hit 87 reflacls the wmlonmatian state af the group inteerups (CINT) signal. Hit 57
remaing valig when interrupls sre disabled by the palled mide oplicn, thus peroritting the prrocessor to
check for iptorrupts by reading Lhe 8talus regiseer.

Stakus hil 56 reflects the swage of the enable-in (T1) inpul sigoa) aed tedicates 17 group 2 s enabled o
disahled. When S6 is high, prown 2 can generale an intereopt requeest, When St low, eroug Zanter-
rupt Tequests are disabled, Groap 1 is abways ensbled,

Srafus hil 85 reflects 1he stare of the priorily mode option as socofied by mods register hit MO, YWhen
53 i high, rotaring priority is sebecled. When 55 5 low, fixed priondy i selecled

Srgius hit $4 reflects Lhe slale of 2 intgrrapt mode epuon vs specifisd by mode register bit 2. When 54
i high, the polled mode is sclected and interrupt reguesls @i disahlod, When 54 5 low, the mlerrop
mside 1s selecled.
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a7 bl 1] 54 53 Az g1 =0
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FMARLE INFLHT ERTCRALPT M0 3E FOH INTERAMA L USE GHL Y
0 DISARLEE O IMTESKUPT MY RELD AR ZERDS (3R
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IR BT 55T TORTATNG 1T ARMED
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UHWMASKED tRR
BIT EET
PP AT

Figuze 3]0 CEEA and CSRC Slatus Registors® Bil Axsignmenis

staus bit 83 reflects the stare of the master mask Bil ss sactified by mode register bil M7, When 53 is
lovw, Lhe graup js disarmed and IRR bits that are set will got gererale inferrupt reyuesis. When 33 iy
Ligh. ihe group is armed and intetrupts can ooour,

Status birs 82, 51 and S0 arc for imernal wse by the DRV1T1-). These bim may read as zeros or enics and e,
should mot be correlated with cxternal events ar operasicnal states of ihe module, '

1452 Commend Register — Fxch cotmand register is cight bits wide nd is ased 10 slore the mos)
recently entered command. The register is faaded dircolly from the data bus by execuling 3 wrile
eperation at CSRA for group 1 or CSRC Tor group 2. Depending an the specific command opeode
that is entered, an itemediate internad eutivity may be infiiated, or CSEE and CSRED may he pre-
condilioned for subsequent regisier transfers. The opeodes lor esch commanid opeation are deseribed
u1 Paragruph 2.7, (The commands are stemarizen in Tabls 2-100) S,

2453 Mode Register — Each mode register i sight bits wids und is used ta estahlich the vperating
modes and conditions for the many [unctional features of the DRYT -, | he mode register wilaws the
NTORESSUT 10 customlize the interrupe system for 3 parliculer apphicalion. Figore 2-11 shows the mode
register bil wssignments, No single commund ar inerfape aperarion wil load ail bits of the mode
register in purallel, The five low-order Bits (M0 throwgh M4t are loaded in parsllel directly fram the
commmind register, Mode bits M35, M& and M7 2re contoolied by separake comrmands. §he mode
CEEIACEF Lonients cannot Be read ouf an the deta bas, However, the conditionys of mode tite M0, M2
and M7, which reflect the priority, inteerupl and master wask biz mods, are evirilahle e pare af the
SLikius register, The mode register i clieared By u software regel or a THFEE- D TeRet.

1.4.54 Imerrupt Reqoest Register (IRR) - Each [R# is cight bits wide and iz vstnl to recopnice und 2y
slore active transiliona on the efghi interropt request Bines, A &1 in the IRE s set whensver fhe '
cortesponding 1RO input ling makes an inactivesto-aclive transition and ERCCES LRe fEmImIm gl ive

2-14
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pulse widlh reguirements. Alao, the processor (under progran conlbcel) may sel the TR R bits by using
Two types of commuends. This capahlity penmits sofiware-initisted infersupts and is a ueefub 1o0] for
systemn (esting.

ALl IR R bits are cleared by a resel. ladividua] IRR bits are cleared avjomaticssiy when their interrupis

are srkaowledged by the processer. Four tvpes of communds, in eddition e resct, allow the processer
Lo cleur IRE bils.

The TRE may he reidd onto the data bug by preseleciing il mods register bits M35 and Mé with 5 load
maede register command, followed by a read of CRSB <702 Tur growp | or CSR 1Y <7 for group 2.

M7 M =) LT M3 (L M3 pA

L - |

" .
REGISTER UNUSED FRIGAITY MODE
PAESELECTION MUST BE [ O FiXED

00 INTERRLIPT I HOTATING
sk RVICE INTERRUPY MODE
ARGISTER 0 HNTERHUPT
Ol INTERRUPT 1 PALLED
MASK
REGISTER
AEQUEST o :":“Eﬂg’z'lgum—
REGISTER '
11 ALUTO CLEAR 1 COMMON VECTOR
REGISTER
MOSTER MASY BIT | REQPOLARITY
0 DISARMED 0 ACTIVE LOW
1 ARMED 1 ACTIVE HIGH

k-8 257

Fipure -1 dlode Beginles B Assynmenis

La5s  Ieterrupt Service Register (1SR - Cuch IR iz eight bits wide and is vsed 10 store the ucknowl-
cdge status of individual interrapls. When the processor acknowledges s interrept regtesl. the
DEVE-) selests the highest peioricy sequest that i pending, cleers the associsted IR R bit, and sets the
gasocrated 18R hit, When the ISR bit is programmed for avtomatic clearing, it 12 resel By the inlerhul
herdware before the end of the scknowledge sequence. When the ISR bit is not progeamened for
gUlommalic clearing, 4 must be resel by command Frem the pricessor.

The DEYV1E-T wies the 18R interrally to crect a Ymasking Fence.™ When an VSR Bit is set and fived
priogiry moede is selected, only requests of higher priarity will sigse o cew proup imterrupt fGENT)
netpur, Thus, reguests fiom lower proorily irtersupts fand from new reguests associaled with Gree et
ISR bitl will be “fenced out™ and ignored umii the ISR bil is clewred. Ie tha rocating, priovity mode, afl
regliesls ure [enced out by s ISR hit that iz agt and no new interrepls will be generated untif the 1SR
bit is cheared. When avlomatic clesring i= specified, no masking fenve is erecied sinue the LS8 Hit is
cleared,

S




LE am witmasked ieierrept artives froem a device of bisher priccity daa the corrent ISE, the provessor
will e incereapted §f fs interren! inpud s eoobled. Whes the oew interript s scknewledped, the
associated Righer priocity PSR Dil i sel and che Terce moves up (o the new peioricy level, When the new
[5R it & cleared, the (eneg will then a1l back Lo the previous ISR level, The ISE maw b read wnto the
Jata bus by presclesting: it in mode register bids bS5 and MO with o load mode register command,
fofiowed by g read of CERBA <702 for gronp | or CSRD <7402 for group 2,

2456 Inlerrupt Mask Bepister (TMB] - Each PME is eighl biss wide and is used 1o enable/disabie
1he processins of smndividasl infercups, Cnke aienasked TRE bics con penerale an wleerupsd. The IME
dies nol alherwise affect the operetion of the IRE. An ERE bit that is 21 while masked will cause an
intercupl when s IME bt s clearml.

All gight IME hits for cach growp may be set. ¢lezred, road or loaded in persllel by the processoc, In
sdditien, individual IMR hits may be get ar gleared by conumand, This sllaws a conirod roctine 1o
enahle or disable dircetly 2o individuat ingerrupt withowt disturhing the other mask hits and without
krnowlodge of 1B stame or comiext

The IMR polacity is active high for masking a O cnables the incerrpt and & 1 diszhles iz Vhe prower-
oot reset and the sofoware reser canse ail [MHA bits to be set, thus disshling a1l interrapt requests. The
IME may e read anto the data bus by proselecting it in made register bits M35 und Mé with » foad
mode regisier command, feltowed by a resd of CERE <7 {or group 1 or CRR [ <744 for proup 2.

2457 Antn-Clear Register { ACR) - Fach ACHK s etght bits wide and specilies the sutomatic deanng
option for cach of the 18R hits, When sn autn-clear hit i= sel. the comeiponding [8E bil sed im oan
strerrupt acknowledge (1AR?Y cycle 15 gleared by the internal hurdware before the end of the TAK
soguengs, When an auta-clear hit i not set, the correaponding 15K bt thut has been set im oan 1AK
ovels is clearcd by o command from the processar.

When setectml, the auli-clzar optiom priovides tree related funclienal eflects. Fiesl, i eiisinates Lhe
seed Tor che assooiuted mlermuept service roulise Lo issue o soreand e clear the 1SR bid, Second, i
chiminales (ke masking fence hal wourbd olherwise have been erected. allowing ower pricrily inter-
rupls Lo cause @ new nlerrupl revaesl,

The ACKE i loeded in poralled [rom the deta bus By seistg e ACR Joad oreselect command, fal-
Inwed by a write into the dety porl. The ACE s read ente the dota bus by presclecting it in mode
repister hits M3 end ™o with o leed mode regtater command, followed By o read ol CREB <702 Yor
group | ur CHRED <TA4> lor eroup 2.

2458 Vector Addross Memory - The vector addresses are prograsnmed by the vectar address mgm-
arv preselecl command, followed by a dala-write operazion 1o load the veeter address required for
gack irderrupt reguest Beeel, The vector addicss inemory preselect command (s engered direogby into the
livee bele <707 of CARA for proup | oor the fow byle <702 of TSR for group 2, Presclect com-
mandys enleeed thrieuph CERA select CSRB for subsequent loading of the wectar gddresses in group 1.
Freselec: commands eniered throngh CRRE splecy CSTIDY to load the sddresses for graup 2.

Mormally, one vecter addeess 05 foaded afler gach orezelection command. (Fizum 2-12 chows the
wecior pil posilions eefolive wo the loaded byie) This in Lure causes one interenpt fo ocour for cach
vithid trunsitios on the correspondice FRE inpur, Yeotor addresses are placed an the 1.51-11 bus duriag
1AK aporation. .

i nading the vootor address inee exch new interrupt request jevel musl be preceded by w new veclor

sddress memory preselect commuand, Therefore, 16 preselect comnmiands, eack [ollowed by o dala-wrije
oneration, urs reguited o oad 16 vector addresses o the vector addoess memsary.

16
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Mote that while the TRV L1-T onldy nses ope vector address per interrupt, the inlerrupt controtler chips
are capabke of pandiing fowr vectos addresses por interrupt level, To ensure proper opseralion, te e
must always use o byle coonl of one (BYD = 1 BY1 = M and load only one dula Byle afler sk
preselect cormmand.
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2.5 OFERATING OPTIONS

The mode regisier bits are program-coilrolled 10 gziablish the combination of migerupl operiing
oplions desired Tor a perticulas DR E-T system application, Refer o Fipura 281 tor the mode regis-
ter bil assiznmrents. A Jdelailed descriplion of {he vatioas oplions available follows, The ssaster mask

"Bl bl affect buth rroup | and growp 2; 811 oifer mode Bits affect onby their colresponding gooups.

Interrapi Priority Mode Selectlon

Blode pegister bit MO specifies cither & fixad or rotating prietidy resolotion mede for the DEV]]-).
When MO iz low, fixed priority is selecied and the cight IR0 inputs fay hoth group 1 and groep 2 arc
aasigned a priority bascd on their physical location at the interface. Group | IR O his the highest
priority and group 2 1RO T has the lowest. Tahle 2-7 lisiz the priotiticz assigned to vhe A /O <1505
lines and the USER RI'LY lincs,

Tahke 1-T Fhoed Priceey Mode

TRE, ISR, IMR. ACE
Croap Conaecilon Lewcl Dt Asslpnmaats Prbolix
1 A1 ] T ™ Highesi
1 LR 1 Tj
1 M1 2 ()
1 AT k1 3 :
1 L N 4 L4 LSRR
1 M1 5 115
1 Al 3] ]
i A0y : Lx} o
F] ANOL ] L A
2 ATIOY 1 I
s ALpDe Z Dz
2 AL 3 T3
2 LSER RPLY A 44 D4 reSRD
2 VSER RPLY B e s
1 LSER BFLY O &* I3y
2 LSER BPLY I3 ™ nT . 1 oroeet

*Nomper W EL Y aslecis ciiber HSER BPLY (A-D) or A [P0 <1512 sigmals.
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Intcrrupe acknowhedge opermtions dre initaled by the processor in cespomse o 8 rroup intecront co.e R
(GINTY putput by the interrupt cantrotors,

interrupt priority is resnlved afier the processor initiases the interrupt acknowledge sequence, When
the DRV [-T recetves an LA K signal, the interrupt contrallers perform priotity arbitration fo seloer the
hishest usmmasked pending interrupt, aml then cutput a vestor sddress sssoctated with the sclecrad
inferrapl request. In the fiwed prionity mode, therefore, devices with o high prionty muy he sarviced
many dirmes before 1 lower prionily device is serviced onee. In many systems, this is an approprizte
methued of servicing the imterrupting devices. In those aysiems where thisis not an appropriaie methed,
he inierrupt mesking capabiiity af the DRV 1-F may be vsed to moddy the elTective priceriy stroc-
lure, This may he pccomplished hy muasking ool recently serviced hiph prionty deviees, thus permitting
recognilion of lower poority ioputs.

Adternatively, the rolating pooriy mode may be selected Jor wse in systems where the eight irterrups

of each group have simibar priccity and bandawidlh requirements. Moede register bil MP = | soleuts Lhe

roiading prordy mode. As shown in Figere 2-13, 1he cefalive priotities remein the same axoin the lised -
mode. T the rodeéting priovity mode, bowever, ke [owest poiority positien in the creuler chain is
assipnad by the hardware Lo e enost recenlly serviced odecrupi. Priecily rolation seeucs only within
given aronp and peiority betwesn growp | and group 2 retmeins Saed. with eroap 1 huving the higher
Fricirity.

MIGHEST
FRIORITY

(NEW HIGHEST FREIORITY)

(LAST SNTERRALFT SEAVICED)

MF QGE

lgure 13 Rolnting Priarity Wade

The example showe in Figure 2.3 sssomes TROQ 5 has Bewn serviced and is assipoed Che lowest priorily
{71 ER(} & mow qoenpies the new highcst priarity position, IR 7 next te the highest, elo. IE Lwa jew

interrupts simoltaneooshe arrive at 1R ] and IRQ 4, IROQ 1 i zelested and becomes the lowest P
prority. [RC] 4 will then be acknowledged unless an agtive input of 1RO 2 gr IR} 3 arrives in the
fiedn e,
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This mosating scheme prevents zny one mterropd request frons dominating e sysies. An inlercupl
reguest wilk not have to waii [or more Lthan seven more service evcles before Peing acknowicdged.
Priprity i resoived when che ISR bl of the presely selecied mlerrupn is cleared,

In the cotating priotity moede, inpuss other thar the ane currently serviced are feneed aut and will nol
cause mlerrupis wnlil the [SR bit is cleared. Thus, only ane hit gt o ime 1% sel tn the 15K Use care
when selecting the rorating mode to keep trom dning se ggioin when more than one 5K s sel

2.52 Individual Vector or Common Yectnr Maode

Kic M1 af the mode regivter specifies the vectoring option. When M1 = & the individusl #eclor moede is
selected end cuch inlerrapl request lee is essocialed with s own lecation in fhe veotor address mett-
ary. Each location conlains the veclor address that was leaded by the progran: afier svatem power=up

When M1 = 1, the commoen veclor mods 1s selected 20d all vecior informalion s swpplied fram the
vootor wddress memory location associated wilh melerrupt feqguest e 9 (iO O, regardiess of which
intgrrunt request ine i acknowledged. The common veclor mode is wseful o sysiems where several
similar devices share a common service rosling wnd direct wdividuad devies idendtiication is not impor-
tanl. This may be true because of 1e nalure of the perioberal-system mteraction of o the case of &
transiend systemn conditien that uses the common vecior tempesarsily ta save the additieral program-
ming iverhead required to Toad the vector address memary fwice por groafq,

2.5.3 [hterrapl or Polled (Flagh hMaoile

Bil 2 of che mode repister silaws Lhe sysleet to eitable oo disable imerropn reguests, When M2 = 0. the
inlerrupt mode @5 sebected and wlerrupis dre enabled, The joterrapi mode may be <onsidercd the
“nermal” mode becanse i permils Fall vee of the inteerupt contrel and management capehilities af the
RV g-1

When M2 = 1, the polled mode 15 setected, which forces the growp atestupd (GENT) oarpan of the
tterrupl cotirolless W ihe nactive staie and thus prevents the DRV 1-J from issuing a us interrupt
reguest (BLRY 4 L), Since oo bus inferrupt cequests are supplied. the processor cannoet intliate the
interrupt acknowladge sequence, Consequently, [SR bits are noi =et, masking fences are not crected,
and IRR bits are not automatically cleared, Polled-mode aperation reguires the processor 1o read the
Ftaitus register o detarmine if requests are pending. Software routines must then be used to determine
which inpue linc requested the intecrupe. [RR bits may be eteared by the software, The polled mode of
aperation cffecrively bypasses che hardwane intermupt, vectoring, and fercing functions of the IRV Q-
I. What remzing is the interrupt request latehing and masking funetions.

L5354 Minde Register Bit 3
Bit 3 of the mode register i< not used snd most be programmed G o

155 IR} Pedariiy Option

Bil 4 uf the mode resister specilies the pelacdy 0F inlercupl reguest pute e which the PRV L]-F will
respod. When b4 = O, the infereupt tequest Inputs are selacted az aotive low and & pegative-going,
transition is requreed to sel the associared IEE bits. When M4 = ¥, fhe interrupt regquess inpugs arg
selected as aciive high apd & posifive-going 1ransitian s required to set the assnciated JRE bizs Fhis
palarity ootion may be wsed to simptify the desige of the DRY1E-) interface to the interranting
RSV O3S,

1546 Register Preselection Option

Bile § wund & af the mode register specidy (he intermal dola regisler cenients that will be oulpul by 1he
DEY Y during & read cperation at e dace porl. These bils de pol alfect destinatsons For wiile
aperations. The Towur registers that may be eead are 1he TRE, 3R, IME and ACR. Presetecs coding Foi
cach regiater is shown in Figure 2-11. The prescloction remains in effece for all data cransfers until the
contents of b5 and MG arc changed.



The ability to examine Lhese operaling repisiers in conjunction wish the starus register contetds pro-
vides important information reparding the current inoral condittons of the 2RYEI-], The pros-
RO K decess to thess registers permils dynamic aperating Oexibilily und provides important diagnostis,
testing, smd dehugaing infoemation.

2.57 Master Mash Optien

B T ob the mads remisier specilies the acmed status althe TIRY 11-1 by way nfLhe master mask contral
hit. When M7 = 0, the group s disormed ss il ofl gight bits in the IME had been set. IRO inpues will be
acoepted urd lalchied bul will nol be seml wo the processor. When MY = 1 the proun s armed and any
active unmasked interrupl inpuls mey causs Mterrepl requests to the processor.,

The master mask opton permits the svsiem te dirarm a group and prevent the processiag of ipdecrupts
without distuehing the contents of the IME. Thus, when the group is resarmed, the old IMR condi-
tions are still valid and nesd fol be reloaded. Noke thal a single comerand to tbe master mask it of the
higheat priarity interogpl group shuls dowa the entine tntetrunt system. Vhis (s the orty mode it thit
affects hoth groups.

L& SYSTEM OPERATING SEQUENCE

The management of inlterrupls hy the DREYI-D requires intoraction boreoen the provessar. Lhe
RN 1E-J. and the wser device. The operutioms performed by the svatem are descrdoed In the following
typieal sequance of events. The DRV -] is inttiabized, enahled, and resdy to reg in the interrapl
moule, Uhe processar has enabled its internal imterropt slructure Lo xecept TPRY FE-Y interrups soquests.

t. One {ar more) of the JRCY inputs becomes aclive, mdiveting Lthal service is desiresd,

2. The requests are eaptured and latched i 1he TRR asvnchronoesly. The latching sction of the
TRE carnat be disabled and active requests will ulways bestered uniess a previouws regeest at
the same VRE kit has not heen cleared.

3. TMihe active THR bicis masked by the correspondiza big in the TME, noe [urther action takes
plate. When the TRR bit is net masked. an Interespt request will be peceratied.

4. When the processor recaognizes an interrapt regucst, it will complete the execution of i
current mstruction and then excoeic 2n intermepl ackonow bedg: cyche.

¥ When BIAKT L ix recerved, the DRV 12D begiog setection of the hinkesl priority wnmasked AU
IRR bii. Allirterrupes that huve heeorse aceive hafore the falling edse ol BIAK are consid-
ered. When sefection 15 complete, 1be comtents of the vector sddress mcmoty Iacalion assoui-
ated with the selected reyuest are acoessed.

& The proceszor secepts the vector address on the L8111 bus and negates 1AK,

1. 1in parallel with the traaster of the vector address, the DRY1E-1 aviomancslly clears the

- =ghcored TRR bit and seds the selected 1SE bl 117 the auto-clear Tunction is not in foree tor the

sctected interTups, the ISR bit will canze ihe erection of a masking fence, and interrapts wil|

be dmubled until 8 higher pricrity intecrupt arrives of onol the (SR bit is clesred. The

Ulierrupt service rouiine must clear che ISR bic sear tbe end of the routine il e awlo-clesr
Functicn s ool used.

#, 1Fa nigher prioeity reguest sreives wehile the current request is heing serviced, and it the fized
: priarity mode is in effect, the DRV -J will culpul arolher mierrupt request inested jnrer-
rugth, The procossor &ill reocgnize Lbe mlerrupt sicoak only 1F it-has enabled s internal .
interrapt logic, IF this new request (s acknowledged, the DRV §1-0 will clear the correspond- ‘L
ing IRE hit and sel the corresponding 158 hig, v
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9. When the processar bas compleled 2] seovice assecialed will ike interrepl, it will Slear Lhe
remaiping 13R Dit (iF the acie-clenr capability is wot used) enabls its snigrnal ingzrogp
systemd [if if has not already done o) asd eeturn tao she main program,

2.7 COMMAMND DESCRIPTIONS

e DEVIEL-T command sel allews the processer Lo custersiee Lhe mierrupl operating modes and
opticis for o particulae appiication. Cometands are aleo wsed weoamitiadice and wadats 1he veceor 2d-
dress memary tocations and 1o manipulate e nievoaf contreling bits sel during imlerrupt servicing.
Comaands ace eatered directiy into (he command cegister by weiliesy mlo the low byle of CSKEA for
proup 1 oor CRRC for growp 2, Presclaction commands enterad throuph CSRA select CRRA fue 2ub-
seguent gronp 1 register transfers, Prosclection commands ettzred tbreueh CSRC seteo CSRD fur
subacquent gronp 2 repister transiers All she available comamnds are descrabed Bedow und are summa-
rireo in Taple 2-10. An X7 in any bil positicn of (ke command code indicetes a “don't cere® condi-
ticen. Any commands that altor the stare of (he IMR, [R R o master mask hil should be sneculed with
the processoT spatus word at @ poority level egual fo the DEVEL-F 10 prevenl undefined imlerrupis
Frﬂrn {:IL'I'_'LI.TFiI'IE_.
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The reset command ailows the procesaor w0 cetahlish g kpown internal condition  1The veator address
merary and hyee count registers s1¢ B0t aflectod hy the sofiware reset. Phe IMHB i 5ot tooall s The
PSR, IKK, ACR and made registers ste clearcd o 58 (=

272 Clear TRH and MR

ey

07 e | U3 O (3 v
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All bats in the IMHE and $RE are cleared at the same tme. Fhus, el sntertupis sre enabiled and the
previcous history of all 1RO transitions s Foreoden. 1§ the indercupl reguesl was aclive when the com-
mand was enlered, 0 becoines inaclive,

LT3 Cleur Single IME and IRE Bii

7 Ll 1 5 U RS (2 ! i

=

HBIEBE ': ] RY | BL | HO

The same single bit is cleared in hath the IMR and 1RE. GHbar bits are nol choanged. 1 e specified
TR E bH is gencratiog an dclive interrupt outpnot, the vileenapl requeesl May BoIonte ITae Ve Bpat SiLEy
of the commmand. The bit position elearcd is speeified by che B2, B1, BO field as shown is Table 2-9,

2.Td f{lear IR

L) Clfa 25 . F 3 L il LR
o | o |1 [o |5 [x | x |X

1

A1l hits in the EA R are cleared. All TR R hite will therefore be unmasked snd any TR R hits that wers ser
wili he able b cause an sctive interrepl reguest after dhe commasd 5 eniered.

2-210




2758 Clear Simgle TMM &it
L Ch 5 C4 [ o2 1 K H

T

a | 0 I n ! K2 Bl BO

& single bit i the TME 15 clearcd, Other bits are nol changed. 1T the anrresponding bie in the TRR iy
scf, it will be unmasked and will be abie to canse an wclive intermept request aftes eatry of Ui com-
mand. The IME bil clewred iz specified br the B2, Bl, BC Neld us shown in Table 2.9

.76 5o IME
[l Tes [eaJ ez [z a1 | oo
& nooqi l ] X X X
All bits in dle IMER are sel lo B Al IRR bits will therefore be masked und enable {o gencrate an
interrunt request. B the inlertunl request is astive, it will beeome inactive aller the command is en- —
tered.

2.7.7 Set Single TMR Hit

L4 Ch 5 4 ) C2 €l £ )
0 0 i 1 § n2 131 BN

—

A sinple bit in the IMR i set. Other bils sre not changed, 1f the corresponding bit in the [RR iy uctive
and gensrating an intecrupl, the miermupt reguest will hecome naceive after the command is enlersd. e
The IME Trir 2 s speciliead by the B2, BL, B feid a5 shows i Tahle 2-9,

278 (lear IRR

crloeo fos [ ee o | @] | oo
oo or q i i X | X X

S P I

Al bits ir the IRR ace cleared. The interrupt request will bevome inactive. Mew transitions on the IRQ
npurts wilt be necessary 1o cause on interrapt,

7| e | s |
) 1 oo & i B2 | BI no

]

L7.9 (lear Single IRR Bt
5 1 (4 | €3 1121' clLo{ oo

A gingle bl in the TRR ix cleared: it will not cause an mlerrupd intil i is set. The IRE bis cleared is
specified by the B2, B, B ficid as shown in Table 2-9.

2 T.10 Scl IRR

lojm s |alala]lalom

G IRE 1 o X NE
| N S—
Al btz o the TRE are seé 1o 1. Any thut are cimasked will be adle o couse an inlerrepd request. This
cammand zl1aws the processor o initizte sight interrupts in parallel,
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1711 Set Smgle TRR Bit

v | e FPos s s | oxtor | oo
[P 1 ] | E| Bz a1l B

A single b in the IRR iz set to | iV unmasked, it will be able 10 peperale an intecrrant regiuesl. Ths
eompand allows the processor (o simulsic with software the arrival of & hardwarc inlerespt reguest. 1
also gives the softwire acoess (o the hardware priogity resolution, masking, and control feadures of the
DEY11-J. The hit set is speciticd by the B2, B1, BO fickd as shows i Table 2-9.

31T Clear Highest Priocity ISR Bit
iZ7 Ch 35 4 L3 L £ Ch

¥ 1 1 d X o0 0x X X
SN NS R———— —— — H
A single bil in the ISR iz cleared. I only wne bal was set. e sew bit is clegred. 1F mare than ang hit was
geg, this commeand clears the bal with the bighest prionity. Thiv commund is uzefud in sofrwsre congents
where the service rovtene does nol know which deviee @5 being kerviced. 11 shoukd be ssed with cavtion
since 1he highest priorily ISR bil may nol reslly be the bl intended. When wsng the suto-clear oprios
an some alefrupis, and for when o subrouting nesting hierarchy is not priocsv-driven, the highest
priority ISE bil may not coreespond Lo the bil bemp serviced.

1713 Clear ISR
ot [ s o5 Jed s Jex [ | oo |

) ] 1 1 G X x.ixJ

All hits in the I3R are cleared, bMask fencing s eliminaed.

L7314 Clear Single [SR Bit

7 L L 04 A 2 1 CO
u ] I 1 1 B2 Bt E I3

——

A sinzbe batin the B3R s cleared. I the bil was already cleared, po cffective cperation takes place. The
bt cleared s specified hy the B2 B1, BO fictd as shown in Fable 2-%. This command is masy aselnl e
service routines in menaging the ISE without the kelp of the aulr-clear aption.

17153 Load Mode Birts MO through M4

7 teos los Ted [ o [ 2 o |
1o R MZ o} M1 | MO

e e sl

The five low-oeder bits of the comimand register are dranslecred mnlo the Ave low-order hits of the mode
register, This command contrats all of 1he mode oplivns eacepl the masler mask and the regisier
nresctection.

2.7.16 Coniridl Mode Bits %5, M& and MY

7 i % 4 3 Cd 1 €0

~sfrn ErerEr. e =g,

1 [ I 0 M ME M NO

e o o
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The M, ME field i e coammend i leaded into the BA, M8 lacations in the mode repister. This Geld
wrnirols e regasler preselecizon bits in the moce regialer, Ure NI, Nt Figld in ehe cormmand controls
muode Byt BT (master mask) and s decoded s Tollows,

M1 Ml

I it Mo chatge Lo M7
[} i el M7

1 il Clesr M7

H I FMepal)

Thus. lhis commund may be considgred as three disting commands, depending ve Lhe sidage ol K|
and NG

Looud Mo, M anidy
Load M2, M&, snd set M7
Load M3, Mé, snd cloar M7

:-rn' M2 e

The canrnnd swmmary i Tenle 22100 lists these throe versions,

2307 Preselecl IMIR fur Writing

]
v e s e {eal e bl | co

! ' i co :

K 0 i 1 R X _j'..,.,.J
The IR gx targeled for fouding frorn Lhe data bus when the naxt write operstion noces al the data
part, Al aeksequent dala-wriie eovrations will slao Joad the (MY until s different command is on-
tered. Read aperatians may be suceessiubly iserved belween Lhe enlcy af this command and the sub-
sequsnt writing of data into the IME The mode repisler is not alfecled by Lhis somseand.

LTIR Priselect ACR for Wiriting

[}
R T i | SRR ST T T e v e .

L a ¢ x x X X

f:'v_i_ cn | es D oea | e | en ] oo | co

The ACE i« tarpeted for toading from the dita bus when the pext write eperation voours ul Lthe data
porl. Alf subtequent datu-write aperatians will 230 boad the ACR unti! a different comeeand is en-
it Bead operalions may he sacoessfully irsertgd dotwees (he enory of this camimand and e sub-
seqeenl wriling of data mio the ACK, The modle cegister is nor affiecied by this comamaged,

1719 Proseleet Yector Address Memaory far Writlng

7 CH 3 4 Cio| €2 il o
| i 1 BY L} BY0o| L2 Ll Lo

A L E-—m.uu-\.- -

F—

Crme Jovel in 1he vector address memery i Lavseled For foading Trom ihe dely bes by subrequent duta-
write aperations, The bvie goonnt repisrer for rhat Tevel ig oaded from she BY L, BYD Lield o the
aammand. Fho 1.2, L F, Lk fiehd apecifies which af the cighr request tevels iz heing selooted. Tahle 2-#
deacribes the hvte coung register field and TROQ-lavel fizld onding, This comnrand should he fallowed by
ane data-write oporation st CSRA group | or CSRIY group 2 to lead the desrrod weetar address, Sec
Freure 2-32 Br veclor addresy hic sssignments, The byte count should be § sinee the LEI-E] requires
wnly one veciur fee an nlerruptl.
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Table -8 Verbor dddress Memoty Feedd Coding

L e B - —_ —_

Byle Condl Reglater TR Lawel

BY1 BYG | Cownt L2

_
5
¥
T

- T

1
1
3
4

—_ e
—_——_—_ooo s
—oum T e e T
el -
EER R L =]

R LR

The byie count value dres oot comtrod the number af bytes written inle the vecior sddeoss memary.
Hovwewer, 11 does control the number ol oytes read frm the memory by 14K scoueness and the
mumber f imterrupks peneraied by Lthe selecied recuest kevel. Vector sddress localicns sre outpul by the
[PEY 11-0 in Lhe same arder they wers entered. The sumber of eddresses written must egual the byete
counl; otheraise, srromeses date rav remain in the memory and casse an invahd address tir be ot
an u veclor.

LTH Coding BL, Bi. Bl Field Commands

Table 2-9 describes the coding of the B2, BL, BO field of the eommand reaister thal is nsed 1o el o
cloar & i}'mnil"!t,:-l:l hitinthe IRR, IMRE ar 15R. Refer o Tehile 2-Mdara swrAamary of the BI, Bl B figld
eding.

Tabbe 2-0  Command Reglstor B2, I, B8 Figld Coding,

Command Register Fiedd Rit
B2 a1 1) S libed
) 0] 1 i
f 1 f I I
] 1 i 2
i I | 1
| fl 0 4
! 0 ! ]
[ | n b
L [ : 7

o ot o e e e e e = e o e o 8 e 2 e e 8 e o e o . e e - o 3 o 1 S e o e . Bl L s e e . . e e e . . e o e, . . e e o, e 5 e, e e 8



Tabkle 2-10

DAEYILI-T Comoasd Code Sunamarey -

Cnmmund Code Command Descriptlen

T B 5 4 3 I I ]

1} ) ] L 1] 0 i g1 Remnt.

n n 0 1 1 ) K OX Clesr atl JRR and IME =i,

i ] 4 L i B2 Bl B0 Clear the IRE and IMR bits specilicd by vhe B2, B1. Bik feld. .
i 1] 1 0 i X X X Clear all 1311 bils

a i 1 o t B2 El . Bl Clear the IMBL Bis speeificd by che B2, B, B .

1] 0 1 t 1] X X X Setal IMR bits,

i 0 1 I 1 ! EBL Bn Ezl the IME b specifoed oy the BL, B BO fsld.

i 1 & a 0 X X = Clear all TRE bils.

0 I 4 a b BL BN Clenr the IRR biz apecified by the B2, B, Bib Geld.

0 1 i} ; n X X x %=1 afl IR R hiits.

n 1 4 T B! Al R Set the iR R bit specified hy the 132, Y. B} ficld.

0 1 1 11 X X X x Ulkzar 1he highest priurity 1ISE bt

] 1 1 k 0 i X X Chear ull ISR hire.

il 1 1 H i B! HE 3 Cl=ar the 15K hit specelied &y Lhe 32, B0, B Lelat.

1 i ] M4 M3 M2 Mt MO Load mode repisicr Dits 0083M with 1he apecifivd parien,

| (] 1 1] M M3 D n Eoad mode regaster bula 3 wid # with the soesified patien.

1 4] L 1] Mé M3 O [ Laovad mode reglsber Bals 5 anc & and sal s b 7,

i L] i n hM& M3 d 1] l.ord mode register bye 5 and & and e:zar mcde bic 7,

| 0 1 i X X X X Prezelect the [ME for subtsequen: wrring through CSRB or CSRD.
1 l 1 n L X X X Preselect the ACR for subksequent wrinieg thraugh C3RB or CRRT
| 1 L AY1 AYD L LY LA t.oud BY 1 and BY inte The by counl tegisiar unsd sreselect che vastar

noddress memore regrest level specisied by the T2 01, 10 Teld For sph-
sequent writing Lhrough CSRE or C5RE.

NATE: X = “gpp't care™ sonditlon.

..
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CHAPTER 3
CONFIGURATHIN

A1 GENERAI DESCRIFTION

This chapter describes how users may configure the DRV -] module lo functcn with theer svslems.
Eleven wire-wrap jumpers or jumper clips may be mslalled or removed inovaneus combinalions e
select tire desired configuratian, Mine of the jumpers (W1 throsgh W% sre osed o selecl the device
staruing address, Jumpar W16 is rererved for fufure wse, Fomper Wl T s used Lo selecl the combination
al high-bvte part A signals used to generate the intertupt requests. The locatien of these jumpsers 1§
shown in Figure 3-1.

3.2 TACTORY CONFICLRATION

Msers may reconfigure any of the jumpees feacepdt W10y 50 that the module will fuaction in their
parliculer systems. The faciery contigueation as shipped is deseribed in Table 3.1 to help wsers deier-
e the Jwmper changes requived. Table 3-2 1ists the jumpers and describes their funciioss,

3.3 DEYICE ADDRESSES

The DRVLEL-J contring eight device registers that can be individually addressed by the computer pro-
gram. The eight devics reaiziers are divided into four contral fstatus registers (CSR A, CEREB, CSRC
and CERD) and toue dats buffer registers (DRBA, DRBB. DEBC and [JRRE), Fach of the 1O ports
(&, B.Cand B2 s pocessed by a control Sstatus register and a data huffer repistor ansocisled with that
port, Tabiz 3-3 lists the pight addressable device regisiers,

The DE¥11-) jumper arrangement provides the capabiliyy to n:u:-nf'_igur: any address from THOBOO0; to
TITolMy, But the onty addresses that may be used muat fall within ibe blosk of addresses thst are

assigned to the arca of the address map resceved for users. This area 5 the ranpe of sddreszes from
TodKKby Lo THTT T b,

Three standard device addresses huve been ossipned Tor use wilh DREVE-Ta 784160, Todi40 and
7o 23 The module i conligused o the factory fof an address of Tad1al, I (wa addistonal seodiles
are used oA system, Lhee sevond DRV -F woubd noesmally be configured for 764 140 and the thied for
Jo44 2D,

If the systlern applicavion requires moce an theee DRYE-J3, addresses for 1the addilional modules
mnstl be selecied from the user-reserved area of the address map and assigned ia descending order in a
maedilus of 20 (octal). When selacling addresses other than the theee standard addresses, rofor o the
current jissue of the Aflerecompiter Miedoees Huadboek 1o avoid possible 170 deviee address conflicts.
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Takle 11 DEYI1-A Factory Jumper Condiguration
Juraper
Jumper Sdate* Funcliva Lawplemuented
w1 R Thie arrangeaant of grmpers W1 theough W9 pstigns the devive add ress T[40y o the [icst ui
eight =odreisehbe bus registers. With a ararting podress of Tt e remnining bus rogay-
Wy 7 1 ters are gulomatically assigned vhe lollawenp coniiguaees aoinesed.
L R CSRA Tl
DEBERA Tad1 62
W 3] C3RHB T | e
DERE o | i
s R CERC Tasd | 0}
LERC Tl T2
W [ CSRIF THad 174
DRRD 41T
W i |
W'y |
Wy |
L L Blpzerved for fodume wes.
Wil i DERVE]-F monrtors grawn 2 veetaged Lpbermpes ceing port A& 170 bis <7 E0ES and USTR
RIPEY (& throweh T2 sigeals (delanll cenfignaratisn,
micrweEn = (1.

"R:
| =

institlied = 1.



Table %2 TYRYII-J Jumpes Fanotiony

Jomper Fumzthon Trescriprinng
W All Jemgers Wi tarough W corecseng (o addecss bils A1 thraeugh Ad, respectively, The
) Jumpesrs Emrizment An oclat base device address in Lbe ZH0008 Rraugh TITTE) range. A
W Atl jumper inptailed corrects ty addras bit us groand and peemits G magch with the corre -
sponding BOAL L = | {laar) bil. Beineving o juwinpes permils ar pddress ik maceh with
WA ATl the corresmonding, BODAL L= 0 qkigh) hel.
Bl A4
W A
W AT '
w7 A
W AS
W EX
L0 Bosorvid Tor Buane use,
) . .,
Wl Circup 2 W seleccs tie poel & beph-rels (eroup 21 sgrals o be weed lar pereratioe vesloned
veibured riberrupts, Wheen Wi eeealivd (Mactiory confizusadion), port & [0 bits < 1H0R ane
NLECTpLs the USER RPLY (A through L wigeels are weed Dor genernting vectared inmeriaps.
Ennmeciipp Wil be 04 porenits the port & 150 Rilk <1300 DA caznss inkerrupes ané
disahies the USER RPLY 1A theougl U antcerun: inpuds,
Tohle 3-1 TEViI-§F Beplsiers -
M neewrondc Tepscription Address [oceud ¥
TEHA Croasrf oletos Tegisier A TR W
EH A Thta budFer Teghier & AN
CSRE Crntrzl ciales regisler B TR N
IYBEE Chela bufTer negusaer B TR RN
CERC Conbmal sl lias regialer O THHH I
DBRC Thira bulFee regisier C TEXX12
ISR Cremenat saates regiscer [ TXEXI
ER | Tiatn moffer register D TREXIG
1
PUENNEN & jumperseleclable beiwecn a0 and 77TEy e condigure rbe
medule far o greus of sddrssses in e modwles of 26 (oorall; Factikey oot fo
Bd |y (CHBRA = V04160, DBRD — TE31TEy).
14
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A4 BREVICE ADDRESS JUMPERS

Ming uddress jumpers {WE through W) are installed or removed fo establivh 8 hase device register
atidress. Fipure -1 shows the format of a RV H-D deviee address, Mote tha addeess bitss A2
throwrh A 15 are neither confipured ot decoded by the module. These biss are decoded by the bus
miiler module as the bank ¥select (BBS T 1) bus signal. Adcness bit 0 ks used by the program 1a select
a high-byvie or low-hyte aperation. Address hies 1 through 3 are used 1o sefect one of the eight device
retislers 10 1he addeessed module.

3.5 INTERRLFPT YECTOR AUDDRESSFS

The DYRVEL-) may be programmed to operate in svstems that are either intecropi-driven or sofiware-
polled. 1 the DRV I3 is used in an interrupt-driven sysient, the inlerempl vecior addiesses must be
programmed into 2 BAM {vecior address memaory) conldanad in Lhe 1w mterrupl controfler chips B2
and E1[,

A tote] of Th vector addresses may he stored in the vectar address memory, Although the vector
adrress bits D704 {see Figure 2-13) provide the capability to program addresses in the OO0 through
1774 {octal) range. the vector addressey actuslly assigeed mpst cogform to the floating vegtor conven-
Llzons estubhished far the LEI-11 bus. The floating vecuor convention used for eonvmunications devices
fand other devices Lhut interface with the FOP-T1 sertes of products) assigns veolors i arder, starling
b M0 and ending at 776 {octal). To avoid device canflicts, refer o the current issug of the Aok
campeiter Interfaces Hordheak when assigring vector addresses,

1§ e i 1 A1 0 [ g 9F  DE b 4 03 2 01 O
t
Al E A14 213 A2 a1 Al AT | AR AT AB | AR a4 a3 ) oar a1 ap
1 I | i 1 1 | ] 1 ]
J ] i | t i | | i 1 | I i |
W1 W2 W3 W1 WE WE WP WE  wa
L, A ¥ J LY ]
Ld W 5
EREF L =11 ADDRESS MMPERS REGISTER ~ BYTE
SELFCTION  SELECT
1= H BYTF
- LOBYTE
INSTALLED = ALLOWS WaTCH TO QCCUR WITH A | |LOW) Gl THE CORRESAONTHNG 8US LINE,
REWDIVED = AL LOWS MATCH TO QUCUR WUTH A D THIGH ON THE CORRESFORDING BUS LINE.
(AR E]. Y

Figure 3-2 DRV 1-1 Device Address Fannal
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CHAFTER 4
INTERFACING

31 INTERFACE CONNECTORS

Twn hoard-maownatcd S0-npin mate conmectars (11 and 12) interface the iIXRYT -1 o the t=er device.
Connectar 33 ds uscd by intetface the pore & and port B signats, while 1Y s wsed forahe port O and port
17 signals, Figure 4-1 shaws the locatiogn af she J2 connecior snd the pin pumbering scheme. Thc
numthering of pins on cinnector 41 {frot stown) s simalar e that on 220 The tnterface gignal names and
their respective conneclor pans are described m Tuble 4-1.

4.2 INPUT/OUTPLT SICNAL FICNCTIHONS

Programmed mputSoulpul data translees helween the DRV -F and the user device mey be accom-
plitshed by the wssertion of lour control signals assoctuled with each DEYTI-F porl. The coertrol sigrals
miesl b asserled m o handsheking sequence (prowacol) wo svnchronise ke DRVIL-Y and the wser
device, lhus ensuring thal mo duta s losl. The simphfed schematic Tieore 4-2 shows the relaiion of the
A0 sipoals 1o the isleenal imterface logic, Table 4-2 Bsls the B0 signals and desceibes their Fuoctivns.

43 INPUT/OLTPUT SIGNAL ASSERTION LEVELS

Fhe MRY]L-3 1713 signal assertion bevels as the J1 and J2 connectars arg defipod scparately for the 1,00
s signals, proteco) signals and USER RPLY sipnals, A1 1020 hus zignals ([ 'O < 130> are defized
as being, naserted (1) high [+3 V}iagd pegated {0 low (grosed), Write data is oulpuc v Lthe DRV -]
[ 1511:: 102 bus through laiched drivers, whils inpet data is reccived (theonzh wnlaiched Schmitt trigeer
Ixstiors

CALTION
in order for group 1 1KR bits <702 and gronp 2
FTER hits <3402 to he valid, the & 1,00 <I 112032 lines
must he connecied to the wser device and Rave active
siymals present. If the A 1/4) <11:02> lines are npen,
the [RE Bits must be masked in the corresponding
iMR register.

The profocol sienels {DRV 1T RDY. DEVILT EPLY und USERE KDY wre defined us being usserted

CEY bow Caroundl aod negaved {O) hegh (43 V) Active trepsivion of the USER RPLY signuls i deleined
v sotling mode regsster bid Md in the group 2 intereup! condraller when the WE jumper is installed.

41




FIM 449

CUMPOMENT SIDE
FIM 1

|

-mrema

N P i_

_-"""III_"' iy
Fin &0 PIM 2
WA
Figurs 4-8 DHEY -0 128 Connector Pin Lecauons
Table 41 1/0 Conmector Pin Jalanmeiy
T 12
Casnachur Cunmeclin

Sagnul Manae Fin Slenat Wame Fin

Dht W | L BLIIY A FE-20 DEYI111 RIDY 12 J2-r0
TRVIL RPLY & Fi-3% DR» I REFLY B J3-15
LISTR RTHY A FL-5¢ LSER R 13 12-31
TISTH RPEY A FE-37 L'SER BI'L¥ Lx 13.27
AN S FI-5 Ladsrats J2-45
LR art Tl-26 L2170 4 T2-d4
ATHRY FL-=3 L 1243
AT 12 Fl-at itz d2-d4
LR S8 Drisdni 12-1k
A |_.'U 10 I'l-4d I il:' EEE 12-44
] |.-"L-'"J 11-511 I l_."C' b J2-E
A TR 11.47 D it 1247
AT Il.4f Lrli? 12-11
ERFLLY J1-36 D0 1314
ALDS 1142 Te 103 1241
Al T1-33 1I3Ei424 Ji-33
LR TR T1-30 13l T2
AL TN1-3R 1} i_-_.'U 2 12-3K
MBI Jl-5 I I_.'-D | 1214
A LD J1-57 LRI 12-37
i J1.2R 5T 12-26
e J1-ZB O 12-18
WD 11-30 LIl T 1210
LI J1-a Lal1r Az.a7
LI Ji-4 ] ) 1233

I —

FaL Y
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Takde &1 1; 0 Cosnecdor I"im Assignments (£ ok
1 J1
{ nmectnr Connecter
Slgmat MName Fim Signal <amg Ila
DRVILIREDY B FL-20 L ORY 1T RO (: Jo-
GEVIIIRPLY B IL-24 i DEYI) RFEY AT 224
USER RDY B Ji-2z ' LSEIL LY C J2-22
UsER HFLY B Fi-1% £ LISER RIPLY iR
R0 s Fe-i i 10 120
1170034 [ I. C10 6 12.5
B1/0017 LK f 1 124
BE/O72 132 i o 12-2
B0 13 ] ol s B 123
BLOG BE-7 f 1700 i 12-7
BLOY B i C100 IEN
BE/Dn [ H i 108 124
B0 I-1u § G 13-
BT 6 B-15 S FeT IENE
BEDS o E €100 13
BEOd Fi-ls E Caind 1218
B3 Fi-11 £ 12-11
B/ M1z £ 1212
BEAD -1z R0 1212
B D Tt-14 £ EAI 13-14
NN -7 LN (RN
MDD M.l Gk L 210
GNP Iz ik Ly q
(NI 1.z G m
GND 1113 G 1223

4.3




J1AND 22

Td L5
#51d ﬂh:.-‘ﬂ <11:0

Bl 1RC <7 3 ;

EZ IR <3 0%

7415244
1 {H) 1T < 15100

HDHILE

TALE2TS TAL5374
5 TS0 <1540 5 |

4524
P, [FRY11- RDY ()

74 LSEX) I'f
DiR iX] . *
> D: XMIT () L
TALEZ40

CSR |Xb <Zih % LSER RDY 12X}
-

3 WHT DB 1% oK

—an

E2 [RO 742

» \ffl
o .
7AL5244 1 e

e A D 1512
WETE (X j‘l
T

745241

r—"ﬁﬂr“"'*

LIZER RPLY [X)

olA

:D; WAFLY (X] Pw, DAV RPLY {X}

READ | x|

ey

NOTE:
i¥l-A B CDORD

MH-ATIC

Fizure 4-2 170 Bus Interdfses, Simreitied Schematic
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Tohle 4-2 1700 SMgnal Funckioas,

Stmual Name* Fumatlon

LGEVLIEEDY {X] The TARY | 1] asweris His siznel duroeg an inpui peration (read] keoondorm e eses des e dhi it
ix rendy mooaccepr iz, The sigrul moasseried when she correspobiege LIV LY DEE E -
clear=,

LREEY 210 RIPLY 18} Thii pulec is gerastad By ths DREY -3 10 nocfy the vser doevips that dain has bee oy socesed

tecad} o Whal data i avadablederile) When the ThV - 2 the fapus Seviee crewdd, e polse i
poictated by reading the eoarcspondaip dara buffer with the gaeasated DR bit cfegeed. Wien
phie LPRY 18-1 b5 ke oulpuar desivos (weise b che pubse i generated by wrting M cosrcspondiie data
ouifor wathn ehe wssuciated ER B ser.

(AR Toeae are 1he 16 3-state 1,0 pus inpets and oursins.

USER BRIV {5 The wsey dovies Ageeres 1his sipnal duaring o DEY V-] papur ageraton o infores the TR L-T
zhat it desires ¢reo. Thiz sipnaé, in senjnaczion with the 2socined DR bif, enchies the DRY | E-]
Jocjmre pulpers. Tr apaears 2 biz 15 in OSSR (X)) ans mesg b agsered by the awer davize o eayils
e DR e-F to oncpag dara

LSER RPLY X1 This séipnai iz aawrried 5y the vz devicetoinfarm e CERV 4 [-3 thal dedn Sz evziloble o that Dot
o pern zooepreg When the DEY LT is the inpury device, tha siapal is gesered o ivdicnge thal
data is availnble, When the DRV -] is the ousgod denvice, the sigeel be cogeried when the poer
device nocepds tne datn, Thes sigral wisl generie o interrepl respoee i W is eesial led

P

X =oAL R, oo T

4.4 INPUT S/ OUTPUT SIGNAL LOOGPBACK CONNECTIONS

The DEYFI-T stpnul pin assizomenls are arranpged to pernzit loopback operation whon o BCOEW. XX
cable is insLailed with o hall twst cannecting J1-1 to F3-50) Cahls BOOSW- XX arist be instatled o ran
the CVDRCA, CYDEDA and DECX1E modute diggoostics, With the cable installed in this manner,
the proper conneclions are made vo loophack the DRV LL-) prolocol signafe, Cammuaication with glrig
tyoe of connection is ptade berween parts A arc © and Tetween porss B and T This arrangement Aisa
peEnlits intersannectiog two DRWI1-Is by the same methad, with eommunicstion helween either 11
and J1 or J1 and 12, Table 43 deseribes the toopback signal connectinns betwcen ports A aad O and
belween ports B and D.

4.5 INTERTACE TABLE

The BCHSW-XX cable may be used to conmect the DRV I-F Lo wser devices of Lo link iwo L31-5E
buses 1opether throweh two DRV I-Js. The BODAW-X0K 15 a Mak shiglded cabie with 30-pin connestors
a5 bath ends, and is avattable m et m (2 fty, 30 @ (50 10 and 7.6 m (25 11} leaaths, The cabic lengtth
{XX) is specified in feet. For example. a 2-feot BCOSW cable is ordered a5 BUOSW-03,

The marimum cable length of 25 feet i gpecibizd for the diztance between two DREWTE-35 o1 from 4
DEVI1-J to a user devies wilh an ac load equivalent to the DRV 1-J. The maximuwm cable length may
kave to be shortened i the o load of 1he wger deviee w5 grealer than the ac laad ol the 2HVT]-T

4.6 INPUT/OUTPUT FUNCTION TEMING

The time relationships Tetween the 1I3R Y ET-0 signuis und the user devics sipials teguiied to perform
inpart/ putput data irunsfers sre shown in Figure 43, Thee Liming teleranccs berwsen the various signsls
are described in Table 4-4.
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4.7 INFUI BATA OPFRATHON

An input data aperation is & transferrat of a 16-bil data word Trom a user device Lo any IRV 11 -Finpue
port. Teree control signals and the IO <1300 b Bines are osed W peclorm sninput dats trarsler,
The cransfer sequence is initisted when the DRYE]-F asseits DRV RDY w mlorm Che wser device
thut daty may be placed gn the 170 bus associated with the RDY siengl. The user device taen ploces
the dela on the bus und asseris USER RPLY oo inform che DRV thal data s svuileble, The
DRV 11-1 peuds Lhe inpul dets bulfer and then asserts DRVTL BRPEY 0 natify (e user deviee thol the
dara has baen accepnad.

The sequence of voerations performed by the DRVI1-D and the vagr devies duriog an input dista
rransier i3 shown in Fioure 4-4. (The timing betwesn the controd siphals is shown n Fieure 4-30)

4.8 OUYPLUT DATA OPERATION

An ompul dsla operation is o transferral of 5 To-hit daty word fram any DRYL-F porl wo g wser
ieviez, Three sanive] sipaai end the 170 < 150> bus lines are used ra pesform an owipat dala Lrisse
fer. ‘Fhe outpot daca trarsber s inisaled when the user device ssserts LEER RIDY to wnform Lhe
PPRVEL-F to send data. The DRVIE-] culpucs the dzis on the 178 <850 bas Goes and asseris
DRVEL RPLY 1o mborm the vser deviee thul dala s aveilabte, The sser devies agcents the data and
then asserts USER RPLY 40 notify the DRV 1-} that the data has been aoeepled.

The sgoucnes oF eporaiions perlormed by Lhe wser device and the DDRY1E-D dusing an oulpul data
transter is shown in Fignee 4-3. (The timing between the cortrol signsls is shrwg in Fiaure 4.3

1.9 INTERRUFT OPERATION

The wser device cun input up 1o 16 incividoat interrupl requests o the DRV L1-F cicher through the
porl A 100 <54 lings ar thraugh the 4 USER BRPLY siwnals und the & 570 <1100 hines, The
DRV EI-T cannot process intorrupt requesis et it intersupl coniral logic is enabded by the processor.
The processar enables the T¥RY 110 by seiling the inerrupl enuble bit % of CSRA The sequenes of
DRV EI-T und user device signals durfng an intenupl cperation is shown in Figuee $-6,
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DAY LISER DENVICE

YREEQLUEST CATA

& ASSERATE DAVILIADY
& DiSAALES TRISTATE DATA
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T, GEMD NATA
& PLACES DATA OB LT
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e B ASCERTS LIEER APLY
e T (GATA AVAHLAELE]
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# S5ET5 IRA BT AMD GROUF
iNTERRUPT
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IFIEIEESET
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IS RFAD iDATA RCCEFTED] - —

—
e DATA ACEERTED
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o ® NEGATES USER APLY

— -
IMPLT COMELETE -
&= REGATES ODRW11) RPLEY
T AMEGATES ORWILE ADY
o —

T ' FMPUT COMPLETE

a REMOVES DHATA FROM
L0 BUS <150

NOTES
IF THE USER BEWICE 15 INCAFARLE OF EXECUTIMG THE chifUT FLENCTIO
PROTOCOL, BATA TRAMSFER IS DEPEMNDENT UPDN PERFQDIC AEADMNG OF
THE tNPLUT BUFFER, WITH THE DRY11.1 [N AN NPT WMODE. (DIA 81T
CLEARED]

* THESE STEFS ARE QWLY AEOQUIREC 'WHEMN |70 MODES ARE SWITCHED FROM
IMPLUT TQ CUTPUT OR QUTPUT TO tPLUT. |F MODES ARE NOT SWITCHED,
THE USER GEVICE SENDS CATA AND THE DRVEY- ACTEFTS THE DATA TO
COMPLETE THE DATA TRANSFERA.
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& REMOWVES DATA FROMW
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NOTES

LSER DEVEGE

*QUTPUT DATA AEQLIERT

- DEVICE ASSERTS

o LSER HDY

T ACCEFT DATA

. LEYICE ASSERTE USER APLY
— {0ATA ACCEFTED

CGUTPUT GOMPLETE

# NEGATES UEZER fIFLY
" MEGATES USER AOY

tF THE WBER DEWICE |5 :NCAPABLE OF PERFORMING THE CIUTPUT FURCTION

PROTOLOL, THEM DATA TRANEFERS ARE DEPEMDENT OM PERIGLHCALLY

WRITING THE OUTPLIT DaTA BUFFER WHILE THE WSER BDY SHIMNAL iS5

HELD ASSERTED (GHDEWITH THE BRY11-J IN AN QUTPUT MO3DE. (DR 817 5ET
* THESE STEFS ARE GMLY REGUHAEE IF MODES ARE SWITCHED BETWEEN INPUT

AND OUTPUT OR OUTPUT AND INPUT. IF MODES ARE NOT SWITCHED, THE

BAwil-J SENDS THE DATA AND THE USER DEVICE ACCEPTS THE DATA TG

COMPLETE THE DATA TRANSFER.
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CHAFTER 5
PROGRAMMING EXAMPLES

5F GENERAL DESCRIPTION

The DEYV] -1 maey be wsed 12 svsleis where Ute dala o trensferced o or lrom the wuser device under
Pragram aangrol, of in 1hose weing fetereupl-driven service reatines. Propranmed daks transfers may
be pertormed with or withont the protocal control signals (haodshaking), depeading va the sysiems
comploxiey, The sisaplest of system applieafion: mar pot require e handshaking sienod. whersss
rriore comniceied svatem apphicationy regeere handshawing signals 10 synehronize the provessos wilh
Lthe wser device. The Tollwing three propramming cxamples ilbesitate ow the PV E T may be pro-
grammed Lo wperats in program-conerolled data tranziae sysiems withowt handshaking and sl and
iy imLerTupL-driven sysiems,

51 PROGRANMED DATA TRAMSFER WITHOET HANUSHAKING

In the simplest systemn applicazions. inpu sed Ui s rransters may he performed under oroprin:
woniral by resding and woiting the dats buffer regiswers (PERA, DBRE, DBRC and BERD). Dais
van e lrucslerred on o hil-by-hil busis, the method wsed when the 12EY -3 is caonngeled 108 simple
s r devace Lhial dues nal peneraie or mlerpred handshaking signals Forexample, 1 pord could menitos
Faindeperdem switches. T1 in solaul vperatoos, inpot e the DEYT1-F is aPowed to chanpe while 116
saltware & reading the Duller. erreneows dats may be resd. In soch 2 case, the sofresre caq de
bounce™ 1he ne by reading the e wetid i eives reproducible resaéty. The rowtices shown in Figore =
Pillusslraie thee siflware interfuce Lo the DREVIT-1 The lirst coutine initislizes the TYRY 1.8 Far aper-
atean. The second returns e sbetws of 1ol 32 independent inpat ines thet are 2onncered 1o dhe A and
B I/0) ping.

53 PROGRAMMED DATA TRANSFER WITIE HANDSHAKING

I7 rnare complieated system spplicatiogs, handshakicg (ERY -1 podled muode} muss be used betwecn
the 1B Y I 1-1 and the user device to indieate the availabalily ol data und Lo snchronice the yerder and
receiver 30 that dala s noe lost, For esamiples, when the DRV -] secds a Ta-biz commuand toow user
devieg, i rust wait uniil the comomand ig ciecoled belors it van send wnother. Another exampic @
whene the uscr device assembles 1o s.'Lgn;'.Es and chen irlosms the PRS0 E-0 thut daty is avaiiahle, Inthe
pragramming cxampie 'n Fipnre 520 she diesl restioe amtiabices the DRV -J Tur aperation. An :oput
rowting reads data from the port A 1SCH lings #fier delecting the USER RPLY signul with the proup
imerrupl Bilin CSHA, The ootput routine waits for the USER RO sipuz! rom e user device
{available ik CSREH) betore it autputs dars on dle port & 10 lines.

5.1
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Fipnre 32 leample of o Prograouned Doz Troosler with Bleradshaking

£.4 INTERRLUPT-DRIVEN TRANSFER

im svstem: where the numbir of deviees ad/or the complexiny of servies iinereases, the INEYT1-F mey
be used 10 eflince pracessar throughput und cesponse Lime by climinating 1he need inr s pollng
prograin, In such applications, the DRVIE-] can be initialized ro interrapt the processor wien Lhe user
dievioe has aeeeplod dats {output) ar when i has dala available (inputy The leallovwwini Esdr PR FUITLS
gl data from porl & (see Fipure 331 2ad inpus data from niri O isee Uigors 3-4) under inLerrupl
comtral, The progrem in Figure 5.3 initializes the BR¥11-) to interrupt on USER RPLY A {oulpus)
and the program m Forure 34 inilializes the DRY11-0 o interrenl oe USER BRPLY O (i :lull Th
MY 1i-1 vector addres: memory 16 loaded with the vecior seddress and the eppropriste grewep 2 inLer
rupt line enshled. The cuiput progeam will then Faree aninlertupt 1o occar by selling Use Broup 2 parl
4 1H# bit 4. Vhis starts the ietecrupe service roweting, which rons in peratie] with ke moin program.
The programs perform uncelaled tenctions while input feurpul s procesding asyocironously. The
programs then wiil for o dong Bag. which s o1 by the interrupt servce rosdioes o indicese that the
inoal/ouipll leansler is compleied.
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CHAFTER &
OrTIC ISOLATOR INTERFACE EXAMPLE

GENERAL DESCRIPTION

The 1VRY11-F con be used for industrial mackine contrel, process cantrob, moniterisg applicstions,
cte. When Lhe moedule is used in industeial applications, the competer system must often operate iz
hustite electrical environment. The DRV11-J may kave to centeed G monitor componenls such a3
Lo, motoes, relays and switches. alt of which geeeraie electrical aoizs, bn soch an envivenment,
imierfucing 1he [YRY 110 wo the vser devieois) through opbually conpled fsolators nray De necexsary,
Clpric isokators are used o isulale electrically and/or conven sigeal leveis hoiween Lhe wser device{s
and the DRV 1i-J fatched autpol divess in ouepus mede, or ke unfalehed Schitt trigger buflers i
input mode. The simpltfied schemalic Figure 6-1 shows kow the optic isolatars may be conmecied (o
lhe DRY11-1 for data input and outpw transfers, The choice of ait apprapriate opic seleior or opitc
molaror modnle depends wpon the reguirements of the spacific applicatien.

-1
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Y -0 Pavabbel Line {nierlave Reader's Comments
User’s Gacle

Yoar comments and suggestisns will help us o oo conthosus SfTort to Iingrose the quality and usefolpess of owr
publicarions.

W hat i5 your general reaction io this manual? In your pedgmenst & it complete, accurate, weli orgaaized, well
written, #tc.T 15 U eusy Lo wse?

What features are most useful?

el

Whaul faulis or ercors have you [owad in the manoai?

e

e

Eroes this monuai satisfy the need you think it was intended to salisly?

Diuwes at sedis By powr needs? Whyt

0 Please send ma the cureent copy of the Techricgd Rocumentanon Catalog, which conteins mlfonmetion on
the remainder of DHGITAL s wechnics] decurtrentation.

Marme Sireet

Title City

Company State /Countlry . -
Departmsnt Fip

Addilional copies of this document &re available from:
Digital Dguipraest Covpoeration
Accessorias dpd Supplies Looup
Calton Eood
Plashua, MH Q3008
Artentioog Aocumernnation Produciy
Telephuone: 1-RU-T38-1710
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