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CILAPTER 3
INTRODUCTIONM

11 CENERAT DESCHEIPTTON

The DRV ioa deuble-heipht pezallel Tine nterfsee mandule designed Tor oose in L3121 micro-
compuler systema, IFeomamne four programmalle ports desigrated A B Cead DL Bach o cozaing
A T/ Lines and @ copieble of ansloccing 2 10-his ward helween e L3121 os and The usce deviccs)
Drats wooed rraesess onoos oul of ke TR Y 1T1-Fare accimpaished Dy vhe assection of swe controd signals
at cach pors of the DRVE-Y and two cantral signals asserled by The user doviee re It rasspective Tl
These sontrel signals mogt ne asserted inog proloca] seguenes while nhacramg Lonmg consbrginls Lo
ansure 47 erdecly Jdata transfer. Lhe preesol sequenes (s deseribad in Caapler 2

The (VY 11-F will zlsa accepr inlerrupl reguesls Drom ot T 20 lines b generale up e T8 individ-
nel veelor addresses, Thie interrupl cepabilivy Tec sealdime respanse muabss it wselul Toz seneaer 176G
soplicatione. The DRV 1= may also be used ax o general porposs inlerfoee Lowsbom devices, ar Lwg
PR 105 naye g cannectod weether as o linh Selweon oaa TR-1T 2ok

The TRV -0 cantaing e progrezonalds moede registers thet provice o nonler of aporatiog moddss
Lo cuslamire the medale conlpucalion o different svstem applicatiens. The moduls may 2 prazram-
mud far e in vecumred-inlezrupl-diiven systems or sofltware-polled sysoms, Whes naed in vectored
i rziapl sypstems, the modole may be programmed o operis iz oeilie o Feed priceity oea rorezing,
poiariny resnluriam mande. T addition, the madule may be programmed e gengrang sither a cronan
woptos address or individoal weotns addresscd o TeRRUNEe W wsen devicelE] Totereint roquests, Addie-
tienal pperating eplivns availzble neder program contzal inslude the seleeticn e oan actvas higs ar
active low inlerzupl segoest palarsy, preselection ol inlezpal registers. anc the selechon of @ masLe
aink BIL e arm e digarm the mterrepl capenility aof the RY 100 AN of the eperiling modee and
aplionm are deseribed in detail oo O hapler 20

The TRV 114 also crnzams swee A Me il are wsed 1o stoie programmed inlerrupl sovlos addresses,
Cine S-bit BAM Lazation is wsed Lo store gach oserrapt vootor address, One veclur address oy e
proecrasuted for each of the 16 interrupt cegucs inpairs

1.2 FEATLIREN
The EIRVI1-0 cantains the Tellowmg feaiures

o our Jeslale D8Nl paralle] 170 porte

2 Llser-desivned] device addresses

a  Apceplanice wl up o 00 cerarnal mbsrropl reguests

e Prograssable inleoropr weernr sddresses
Progra-centrelled inpur s ouspol ooecaliuns
Programable apreratimr modes:

fntermpt Controller Mode  Lucroepi-driven
Fricrdy Bocles — Diaed o Eelating
Vootor Addeess Selection — [ndividual o comrmsn eecio:



1.3

HOCURENTATION

inaddioeat Lo chs wses's ;____’Lli"lb: rzler 1o the Fiold deiiatengnee Priont Sei, SPODRSS. (o 1nf'i;|,"_'~'n|'i{||'| a1
the MRV ! LT aadule.

1.-5

PHAGNUSTIC R0FTWARE

|JEH:LE".t".*it1L' safreesre iz avpidable Tor rowaleshueting. Teolt ssolatinn, and verifien;ion al buth the mod-
ule tevel and syarem lavel, Two diaaneslics are cegquired Tot lesting at the medele 19z and Lhess musd
be run in sequence. & DECK T module divanostic & requered o test the moadule a1 10e sestem level,

Tornarownd cxnle BUTEW-02 must be installed with a hall twise o 00 a0 12 when rensing e mad-
ule- und spstem-level disgrnstizs, The diagooslic coflware is designaled as fallows

CVIECAQ Pent |
CVDLREDAQ Pur 2
RECE] Madule SXDEIAQ

L3 SPRUIFICATIONS
Phe fellowing defines the physical . clecirizal ang snvironmenial spesificatione [oe the DHRVI1-
gl s,

i.5.1

1.5.7

Fhysical &pecifications
[denuileatom iy G A
See [3amhla height
22dem = 13 2em
i in X 5 2]

Elegtricnl Spovificulivny

Fiwer FA Vs AN 1R A (masimuTs,
LA ypive

Gus Loady ac?
e |

FA0 Serpad Flecreical Ptk o

Duia Bulfe: 5-5tare Cutpers

VOOLY < v @& o= 8mA
VIOLY < A v g 0N = d
VIOHY C AV EIOH = S2 8 A

Para Buffer Inpurs

ML) = 423w VIEL =04 Y
VIHD = Wad @ YWH] - 3T Y

Provege] Sigonul 3-3late Dotpuig

V(OLI = 055 Vi@ 10 = ¢l m A
VIOH = 24V i TCH) = -15ma

Froweal Sena Thpule

Termination = 120 12
Dy = 27 imA i W TDh =3V

- e om

iIHY = SlhgA i ¥ =27Y



L5353  Earlroamentad Specifications
e DREYIED module may be operated o1 slorsd n the foliowing environizenlal cendiiions.

1,531 Operacing and Storage Tempeoretwe Panges

{perating ranpe s oL a0 A e 1907 T
Slordpe rangs —40% Lo 64° O =407 o 1300 B

T the rmoodule 1 nel wilhin s eperating temperatame rangs., mave it 1o 8z arca within the range asd
ullw Ul stabiliee oo o einiman of five minuegs befare pperating, Alsn, derate fhe mazimam aper-
ulimg temperalore by |7 O (LE T F dor cach 205 m {10 8% of alitode alows 2440 m [$O1E 177,

1.53.2 Bdulve Humddkiy
Simrage 104 o 9, nnenndensing
thperuling: 10% wu %, nencondensing

LAY Airfew during Dp-er:';i’.-ur: - Provide adegoane aicllew 1o amdl e inlel-vo-owilel empenlere
rise avross Lhe medole w 57 C 097 Frowhon Uw inlel wimperaiure is 607 O 01407 FY For opecalion
below 253 O (0307 T T thot rise o 107 {18 Fyomasinun.,

1534 Altilude

Siorage The modulz will nat be mechameally or electrically damaped at sltoudes wp
b 13,7330 m (L0000 [y, 91 mm mereesy.

[Iporating: U to 15240 mo 30,000 L, 20 mm mercury, Mole: Derawe ihe muasmum
operating temperaivre by 1% 008 L Tor such 305 m (IKG My of aluiods
whove 244 m (AKX L.

1.6 TNSTALLATION

The DREVEL-T 82 bus roquest Iovel 4 muaduls and muast e installed in an L5I-1D hackplang duai-aptian
shat follewing the cules Bag positicn-doepeadent inteemet priarite ecnfigurations. In pasition-dependent
configucalians, peripheral devices with the highast priarity must be ingtalled cleaese or the processor
and the romaining deviess plaged in the bagkplenc in decreaszing arder of prionoy, with the Tnacest
pricrity modniz farthee: fram the procsssor.

Belore tnstielling the module(s) in the Dachplane, ¢hack than the proger deviee addsess jumogrs are
installed. Theee standard L3111 oz addresses are resorved for che DR T1-Ps 0P che application re-
quices more than three 3R Y 11-15, the additians! modules must he wssiened sddresses lacured oo the
nser-rescrvgd Address spacc. Chapier 3 deazribes the address ernfigerazicn procedure. he seandard
factory jumper configuraion iv deserahed in Cabis 391, end Bygrore 322 shosws the devies address or-
mat.
ALV
V30 power marst not he applied to the hackplans whew
inmtalling or remaring odules,

The DEVILL-T% lupctivardity At b prorved aficr
nisinbadion By performilig ag acceptasce {est, Thr
aceepianee tosk ornsisle firso of runting the Basie sys-
foint dagnosis aad then runedng the DRV 11T mod-
Lile=bevel dinenssibcs Laied o Parsomph 146

1.5



¥indule Fin Assignments
The RREYT-) moduls pin assigaments are described in Table 141,

Comiwdor A

Tubie 1.1 LAY 1Ia] Mndule: Fin assimmmeat

Side 1 Simle
Mignal Fin Sl

WK S A +2V
HIKEL I T

418 i L LMl

(]9 N M

M E I HMIT |
ML 3 BRPEYT.
M | HIKIA N
M 1 Ry ™01,
M k. BW T IAT I,
L L Blidi 4
L M EBlAkK L
e L 1 BlARKD L
[l H BHS T L
Rl F. HU LI L
Fc g BLY MG L
Ll T BLHIT L
ML 11 ROALDL
M ¥ ACA1IT.
MOTE:

L.

Londecior B

Siile 1 Ty 2
Sipmal Plw Shpmal

g I —ay

LN L g

i U (3L

L Ls MR

M E AL
M F BLEXAL S
M i HI2ALL 1.
1 1| dpars.
118 Kol DALl
:19 L HLAL T I
N Mo BDALsL
13 oW BDALYL
RIRQTY | F ! BLRAL SO0 L
ML E i BOAL:IIL
i g ! BUOALIZL
Tk T | BDALLIL
by L 1 : Bhial1=L
L bow j RTI40 151,

Conmnesar A,opin A, <de | carresponde 12 ans Fan AL
W = g connecliem



{HAPVER 2
FUNCTIONAL DBHESOCRIFTION

1 OGUNERAL MEERCREIFTION

Fhe 13RS 11T conluine s lug oeeessacy o provade communication bedwsen Lthe LS bus o g
e (s wier deeives in 16 bit ward lengths via foor [0 peres | oor conrol hnee wssocaled with each
of the Low pors cnsure orderly informabion trunelers, Word lranslees are esscoled by progrionmed
A0 ppecatians or trerrupt-riven rowbimes, Wrile dala b cutpdl by the IRV LT w0 the 1700 Dus
thecngh 3F-stai data latches. wnd eead dals @ ool Geeugh valacehed bog petfocs, Figare 21 shows
the marn leewe funchons perfotmed by the DRYI-T maduls,

All contralstatus and 1500 dats translers tabe pluce over o mdirsctionnl Solernal bug (TS5 <1 RG0> G
pn e GRYLI-] The module containg Goor TR0 buses, one for sach poin 0, B Cand T3], Bach parg
hag cn ussocipted conreol fseacus regicler (C3REA, TORE, CREC oo CSRTH thar cantains status infar-
ation wher ead and command words when writien, Al pocls beaes 08 Bidicgetinnal S-geate lings and
peloce eonrrelled inpuc/outpa: operealons, Wole al poal A s the anly poes that @il perbarm bic
interrapr funcriang inaddivien oonpalfoutpol data tzangizes he Tooexeernal inzrrept regquests are
Fonsticnally divided e lwvo groops ol elghi Loes, eodoreed 19 a3 prong 1 oacd proup 2

P2 UM TROL/STATUS REGISTERS

Tha santml S lus rewistecs (C3RA. CSHH CRRL snod CHRD are read 2w rvile yie-addresgable regis-
ters weich hil ssipnmients as showen in Figures 222,30, o4 und 3-8, The lonction and desariptinn of the
controd Jstetus regisler Birs arc deserbed 1= Lahles 2200 2220 2-3 and 2.4,

23 DATA DUTFLRE RECISTERS

The Four duls builer cegislers |DBRA, DBREB, PEED and 1IPHE 1Y ure Th-nit wood-addressa bl repis-
lers. Dhew are waed us latched orpon data Buifoes when the (YRY -0 i i oz made [worice) and gs
unlavehed bus bullers ininput cede (eead . The canteass of che anrpur data baeffars myy boe exaninod
while the GEY LT i e cotpul woedy By pocicrming a read eocrarien af the inpoc dats hullers, This
akility Lo esamine e aulpol dala Buficrs in che cotpnt wode provides sofoeare aczess tooche internal
cotshivions of e DREY -1,

The latched norjput dara bulfer rgsters IREA through IR ere nol cleared by BINTT. The bt
wesignmnent is the same fr 8t reetlers aood o shown o Fioore 246,

24 INTERRULT CONTROL

The DREYIL-F i3 copably of reoniraring 186 Fnes to genensle b veclered itercupls, The inteerapt eon-
trol Bs pecformed By a (A0 interrupe legie chip end ineccepl cootecller chips. A fuaetdong] deaceip-
tipit af the signais rogquired o onitiaie interrupls and the DY 11D repigiers weed for progranuming,
readutg aod writing the ineerna! repisiers ol the iterropl cooteollers 33 givea in Paragraph 2.4.1. An
ppcrating faseription af the interrupd cenloollers 18 gieen i Paragraph 2.4.2, and the incprosl registors
of she intormpe controlisrs sre desoribed in Facagraph 2.5

b
1
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Toble Z-1  C=ERA Bil Fumcloos ad [eseriprions

111 Mante Fumectian Uexeripticon

17210 CRT-CSRD Haza; ¥ i Theza wte are maed in comjunetioe wich CSRE a0l W0 fo aroerarn
intzrmemd caarrsl wmoep L. Phee cooena salvs wofermation whes read srd
cammamid warils whon wrisen, Lizafleced o BINIT, (See Farspmphs
P B and 2452 lar sales and cucaad derfinibions )

[RE MR A bhad Wil CDARTECTION AL Laed oz conbcllce DGBRERA. This Rit in conineclinn
with rhe [SER BDY el cantols the dizzelion o lai rrinslzr When
the TR 05 clearee, e BRY L RINY aelpit sigal is assered and e
REYT D s Lhe paul Jevice, Wiksre thic kit fsocer and the LURFR BLIY
sigrnnl s aserbod, the TR 1 LT D2 4he ol picl devioe, The siggae o elbkzr
B oz LSER @07 calzeg The THRYD LT suspaes Looreiriis e Lhzir iegn-
iz padaree sale, Cleared by RINIT

Uy LE Bl W rAle EMTERELIT EMABLE, Frarles the 12N 110 L goinsrale procvason -
Lerrupls waca 05, Leed o enahle hath gmonp | amd grauy 2 inkacopls
Cianed bv BIWNIT

1410 Upaszd, Read =e e

15 K[y A Koead Chaly 1EFR BEADT AL Ll foreaniolling DRR A Wher resd. (Ris hil poelds

rhe srinee o the LEER B zipnal, A& 0 means negieed-ansd < 1 ey
ety [les bal e asced o soesunstion ik rhie THR S0 b eeacle 1608w -
F aulpul speradiore., Tlee azer device azserrs 27is sipnil when it desizes the
DRV o pulpul data, Dasfecoed by BINIT
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Ul bils e asod on ool wily CS0A Lis SUTUS L proagom
miterre b ceelal groap Lo ey coataa iafovalion scicetee by the zmn
waad wond owdee izouph CERA. The emateia aealalle wie e THE,
LK, ALK, LR sind the veeror ndetiess nesinoce. Unaffeeled by BIMTLL
(hce Pacaeragzhs 2354 chrangh 24058 Foros detailed doezenplion of v
Trpemess G theis Tinstions

IR GCTIONMN T Lowed tvr contrnihing DR This bit, in compun ctinn wich
e USTR RDY sigrol. conlrals the cimeclion o dale Irensler. Ve che
2R Rt e cleared, the RPEYTLD RTIY peipel sigral o iseri=ioand she
DEWV 2D @5 the wrpd devize, When i bicis cer amel e LS0R RITY
sigral o= as<erisl, the TIRS LT -« the suimu. device The neginior ol eitb=r
R nr TSR R Y cugvss Lthe VY LD aaiputs e remezin in 1heir aig3-
smnechirey sunle, Cleared by HESNTT.
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LSEL REALY B Vsed Fo controliog DHIEY, W ion ngag, Uik kel o de
the saale ol G WEEE RDY sigoa. A U dans cegelod se 3 1 onrs
isteerLinl, ThRis bi. s wsee o conguretiaz witi Lhie D0VR b o emalele EHEY 7]

Joulpub wpersticis, Loe s povies wasle s zenel w o il desizes de

LeE Y 1 T-) ol datie, Lonalicced by HEXLL,
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T s 2252 Jar e ard somineran celirslions
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i TISER BIY sipnal, comi-ids Ui sbircsiion: ul daia biansfa, hen e
LHE bit iz clented, rhe 10T BL2Y wwlpul sigeal i3 ssaadcd and e
L L]-T s vhe inpn device. When Unis bis i sel aod e LSER BDY
gipial = agseresd, the RV s e potpuel deviee, Lo nezation of el
THR or VISER RIIY cerses die DKW T0-0 aupte 0o samain in (hai= v pi-
‘miperlimes s, Clkazed by HUNET,
1441 Lo, Beoad as U,
13 A Rl Cinly LSER BEATLY O Tleed Sor commelling IYHES When neaed, Lz =1t vl

Lis slake of he VARRE ROY <emal A 1D mcars reealed and @ 1 oesans
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Lilt¥ o= a2 iae s dewas Wher thic il fs sl ol the 5IRLR RDY
saecial iz gageried. soe TRV 1T i the saaipt cecce, The rzection sl eithes
Ly USER RIFY comsme ths TPEY LD ulnacs wa reman o chieer higl:
cipedance atnne Clunred = BIMIET
[E=IE i Uigsd, Read ns O
1A KIXY 12 P Al LVSER BREADY Tr lced Loy canmrzlhinge EYSILL. Yoo read, s L prelds
the stals 2f rhe AR BE00Y wemal. & 0 means noegalee ad 9 | oascsms
azserrsd, This bit s szl in conjunc, e well Ue LR b o cazble DR -
!k I azkpr opersiicns, Vhe waer deswe aszesla Wis o224 =l O -degizes ohe
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[he inlerrupi canlzal ‘ogic shown in Figure 2- 1 censists peimarily ofa OO interrupe laghe chip and
e inlerupt sanmotier chips Five £51-11 bus conbial signals (BIR L, BIAK L BIAEO L HIXM
Loand BINIT Ly are used By che interrunt coulrol logic tar initializeiion, serding inlerrupl Teyussty o
e processar, rzeciving 1ne interrupl acknowledse signzl fram the processor, end seoding Lhe seclor
address 1o the processor.

Fach interrupe cuntraller chip is respansaale for monitoring o group ol sighe inlsrmepl seuesl mpuols.
Frch proup of eigktinlerrop: regeests is applicd wa TRO bullers L osn 5Bl inlerrupt roguest reglsiz)
ORRYIN rhe inzerrupi senlrolier,

The two interropl conlrollers faeoup 1 &nd graoop 2 are prograconed indepeodently, Tie grovp |
inferrumpt conlooller is progracimed chrough the lnw Sytes of SERA and CERE while rhe group 2
intesrupt centeeller is programmed threueh the low bytes of CERO and CSRIX The only com-
manaltics of 17¢ two groups are priorily resolytion cod the imerrupt enahle J1E; ""HA RiL 1. Hoth
ilgzripr cantrallers muost eperale o the sase mode, #tter ntermuml of pocded, Lacn 1nl'-'rrur.-l CUT-
Lealler cantaing g %-hit incercupl sk reeisier (MR sha mav be ussd we deaboe e provessing of
A drchesired inteTTunt reouesls,

The gronp ! incerrupt sontraller has the igler prioeay and iis crakle oulpol s conmecisd Lo Lhe enable
inper af growp 2. Groap Lot be aoed Lo aocept inferrupaes with Lhe master mask binsel o the mode
reg ster. When proup | s urmed. s ctable cutpur goes hgh, thus enebling wroup 2 meceepls, Thee-
frrz, whenever Lhe inlerrepl made i3 selgeted, graun | musl be armel, eeen il none o e groop
infeTrup: reyuesle ars g uaed inoarder T pass the enable siecal along Lo peup 2.

Ciroap | and croup 2 may be prop-ammed to respnd o either oo active bhigh ee an aetive Tow nansi -
homn on Lhe imtecropl cegquest fincs, & batin the intetrupl TeyLzel recisler (TR [5 g0t whonowsr Lhe
;_"1rrl:"-iT-'l.|r||_'Lir||_ im-:u-upl request Ting makes an imactove-Lo-aciive coansiton and mesis the acrive pulse
witlth reguiremerts Active palse width= 20 ns or grealer will sel the carvesponding TRE b, whilz

pilse widihg 30 cg oo less arc dgnored. Aclive pulie widthe betweeen 30 ns and 270 ns may or may N et
Lh-. 1301 it

2.7 AImtzrrept Onatroller Dmlerfaee

Mo irrcroonnectinms belween the aroup | oand group 2 interrgpe comtrollers, their relation Lo Lhe
FRY11-1 4 170 bus and the L3I-1 1 bus aee shown in Figure 2-7 Latched dale addres: [ne LTDAL TR
e H, alomg wich the SCL O L signal. & vsed i seleet gronp 1 fur subweguen: resding  weriting Uirowgh
rhe lw hele of CSRA or CERE v proup 2 for reading et chrewrh CERC wr C5RE. Inzrelaug
[ricTity munapement i conlioiled by the cnable-in (E1E, eneble-oul I f}"; und Lhe respouse-in-progress
IRTE) sienals, Mote tay the TAK L GIRTY, BIP. snd FALST hioes ace respectively ticd oapother
Clroup Ui ulwave coabled bocanse its cnable-in oI oo oating bgh. The enablecut (FOD sigaal af

wreup s consected 1o the gnahle-in (RN pmool group 2
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Fach mteztupl combraller sroup gecepls gt TR inputs through the TRO) bulfer-. The nmang rels-
tanehip af the sipnals ineolved G inicrgronp ariariny resalulion iy skooenoan ogore 25 1 oT porposss
al this disoussion, suppuse LI'.r1 an active interrant (RGP Tharves ol prown L When THE £y u]’:-".nlil:x'.
Lor e oaaroun inelengr (O @il be gemerated T the T eal 15 nk oreaeseld o L miesler oriasl
L baas now disarmed the inrerreps controller, Uae GANT sipoel will goepcrele BIZOQ S L iFthe provesser
has enahled inter-upts, by seling the interrupl eoatale Gl The prooessor wil secepr RINGY DD aitor
srcouting ize currentinstraciim, psue BIAK Lowid disable its inrermal intermipr stozerors, 8hen toe
prroccgsnr retutns e BEA K L sigoal, DO el group L gocs ok, PALRER goes o taondicarz thir aodary
hus cransfer operation 5 preseully uncer wagy. The sizing cdgs of PATISE cxtends the AR [ policanc
is dlga ANDed wilk (he BPLY stgnal of e B0 contrni lagic tr delay the asacriinn of RRPLY un
the current deta tressler s completsd,

Aller the fali of BIAK 1. pronpe | and group 2 2 watt uncl a brel inwrnal desay elapses and chaen
exinins B 1T KL is Inw, internal sotivity is suspended unt ] 1 e high, 00 T s hth Lhe imerzal
Clrcitny is rh..,-:!n:i.'. rascc if anunmasked interrunt reguesl s peoding, Ooshus exampls, T el eruup 1.
always high and FUF siays low ul't-;. the mmelntercal delay becouse of TROYT, The low ED signal of
erong | orhgrafore disakles group 20 The group |REF sigeai = brooeght hes, and TPATIGE 5 brought
hiaty, cavzing the LAK signal tnogo high. When the 1AK sgnel mose higk, the vector aldress progeran-
-m-ﬁ 1'|.‘||' IR} T is n'LLpur Thrr:-up"l the voutor Hd:l'-:*iaa |.‘.IL;|-'-{:-T‘~ and l'd.n%:-.'-:ix-:rﬁ i1 lIn: LQI I |'.||.|.- ‘I:,ll:

;1.1r'rh.u|.1r |ntr:r,.1_'rnur.~ mu |nln.;._:rm|1'l |.‘.I1'II.IFI|._'|- r..mz-lullurl ..-xlTIIJIlI1.-I1:~ Wt e ||_~; \..'.'.-h Y4 L}du.

The R1EP antpus serves teen nade functions withon the interrupl syatsme. Pirsl ils Tailine edas infarms
the other inwerrupl concroller chul on interrupt reguest o bees selected and FPATUSE ey therelure be
reloased. Secend, as Jomgr as BTP s low, enly Lie tolecrupl contraller Laal s vausing RIF Lo s L i
wllovwsd o cespond w LAK L inpute, BT sluys e until the vector address Tor Uie selecled inlerrupt
Aus heen transferred. Suppose thul o new intecrupl eeyuest arrivee ol JTEG G ol e group 2 iulerrupt
cantrelier during the mes the veclor address ol groep Uie belng sransiereed, Willow: he BIT sanul
there would be conlusion when TR Dacrives al e pzoup 2 wlecrupl conbrellee, The greup 2 ulecrupt
cuntroller treate BITR as az wputls aod theesfione, will net pespond w RO O andl BT gocs Tzl

243 Ingerrupt Controilar (Operaring Nesorinion

The Block diagram Higure 2-4Y shows the registers, tatertioe signals and hasic intarmazien fiow af a2
intgrrupe cencraller chip, Vhe intermapt contraller ahips far greup 1 and 2raop 2 are identical and e
Falloweng deseription applizs ta boch, Interrape regquests CPROY 70 pare caprored and larehad in1he
interrapn regquest register ([RK], Any moquests no? masked by cha interoupt mask register (TRES w3
AU A Aroun inter TuTt (0TI crutput to the procesaer {7 the inrerrupt cortroller i@ snaidted, armed,
an i.'. IE f( SHAY Bl % 5 sl When the processor i= teady Lo secepd The nlerreas i issues 5noiahk |
pubse thal 2ralisles vao opecations, Tirel, e procily ol peoding niercuply s resolved, wond secomd, ihe
weicliar wldresy aesocicied with e highest poionily nieecupl e Grenslereed Trom e vesar addresy
ey L e data Diis {TRD =7:0> ¢

Ch e jcborcips aoagsment fangiang arg apiealled by ihe avie aleas cegister (ACRY, She indorsupl
sovvioe regisler (ISR, and Jhe made eegister TMEY The command regizicr i3 ased by the proscasor o
crerese eoarrol over the many funcgions providged o che IYRY LT T whileshe siacus regiater seaarts on
the inrcral condirion of the TYRY1-0,

Vhe tniesrunl eonlraller is addressed by 1k processor a3 citter o coniral perr aroy dots port throoeh
sl Lhe LIRAL 3 hil, The contiel port prosides direct accees tn the eommmand register and the suras
rapzler. The dula porl s vsed Lo comununicare wich sl ather interes] lacurtioss,

29
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Inlerzzalion & transferre theaugh the interrupi cortroiles, the DRY LL-F 0O bag, aond the L5010 busg
B the waght 3oarare hidivectiona! deta hos lings (T <7025 Contiel signal canfipurations bar 311
irfoerenadiy tranafer eperalons are descoibed i Toble 222 "-1* frllewiag convenrians are sssumed:
R FMoand (017 LB ere o ctuedly exclusies; BDVR®, QLN Boand EIXAL 2 mave no mesming unlesy
O8N oo UM Lo wedive TAK L opuleds acous oo v owhan UR1 o0 U800y igh.

Tatie 2.3 Suvamery H Lala Hos Teanstes

Cuntrnd Iapui
e - - L =Tl Diapa Bos Dperation
=l
hC] Pl ? islr N (H.'L LH IAR L
- i S —_ -
1l ' u | | Trnnalsr contears ol preselecied clola regrislzr s dals ns
1m=ad]
1 1] ) . I | Trrslar snmeus ol <lalin bas oo preseiscis:t dila repicosr
i e,
I
i | i i | ! Timsi®r corlerls o slin ar regisler e sl e bes imend)
0 1 | a 1 Tl conter LoD dubs s be Senaimee ezl (el
| b w X u Lraosler corbecie oF selecred wastor nddrass msmee ey loea-
L LD Eatd g fresg,
| W iy it ! Fewr izonimiatons Lransfecred

MOV = i e connditn s LOAL = | o— ol pons, 8 — £ata sarl,

Che slates repisles s selooted dirgatly for rescing ke the DAL control topul., Ohee meeenal registors
are seal by presclocting the deg od register with mode hits 5 wnd &, and then esecutize o diata read. The
veclor cddress ey gan e read ooy witt 1A L polses.

Tre commad registes is seleorad dirsctly for writing by the TOAL 2 contrel inpon, The mask and
-\.||.||.'h.| clear registers are lnaded fnllvaing specilic cermmands oe a el%eei. Ta load sach lewel SR

<3 of the veotor wddress memery, the vecoer address mesioey presclect command is izsozd o
suloer the desircd level, & dulu-wrle operativn ie en esecuted o | acd rhat lavel.

TAd Inferrupt Lontre Reset

Fle DRAT-0 dres nen me.cde am excernul Zardwars reeel oput for the rtorrogst canreed. e resee
funcrian is accomplisnes hy soltwaers command. o solomaucally during paswzer-up. Fre processar
= rriie A resen AL any dme by writing el O 2o e sammand I-“E'I‘*h'r il cach | TP conlznlizr.
P tr-Un reseL citouiley oo l:u-..h ieecrupl vonteeller inlegrated circoir & inernally riggersl by the
Teine Wy .; voltioge (1T supply volagae, § V1 10 gensrate @ hrizf -oscl puise woen e predeterimined
theeshold ds reached. The intceoupt cancrallzrs are enaffecisd by g BENTT on the LEL-U] Do,

Tl wectar address momary and bete connt register conianis are noi allsuted Dy o sollware resa, wit
their conlyzts g pnpredictable afzor o powee-up reser, Therolere, 06 ke vector address memesy and
Sl gount segisior 4 0 0g used, They mmsn e inirizhrcd by che aracesser wlise posgr-ug.

Ti intcorupt mass ropismr is mot ta all Ts e cirber @ softeare Tesel ur o poesese-up e, s disabling,

~poognirion of inrerrupes by rhe I8 %11-00 The stioe regisiers conlinog Lo vefle, she miaraal aondi-
rinn ad eraup |oandd group 2 oend ate not atherwise alecusd by a rosel,

2-1z
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1he moasde recisters ace cleared wooall 05 Lo orovide the YT Wil o Tedarzu b JESraling cnyiran
mert aller u power-up of saftware el The mode registess aller resel are asagoed i Baliowing
OTIETALIAL ODLILIS.

lIzverrant matde

Tndividnal vectorine

Fruad wmilerrupt priceily

TR poturite aslive oE

I5E preselecled for reading

interrupl cunloallors dissrmed by muslzr masgk bit

145 lwoerrupl Conirel Regisrer Preacription

The IRV -0 pees L conorel snd aperulion repislecs, phos the vector sdidress memmories o Ui aler-
runt contrllers, o peeform and manesgs il many Tunetions, Table 2-0 15t Lthese elsmenls and sunning.-
rise- Lheir size and sueber.

Tabbe 20 imweroupt Comernl Repister ond Memiry Smary

il Shew Cnraniiny
Rcpisrer Ler Frr
Tlesrrimtion Ahbreiivdiim Henkster v iiog
[areronpr razuasl regisler 1RR 1 E
[arerrips waTwice regislo %R ] -
[orerrupr musk ree.abe 'RAF. E E
Anbeclear et ALE g z
B regisla ] i | Z
Pl b ngisel i - 5 2
Locmnand epister ! - Y 2
BETE o boo- 2 : 1
Viror add s memary i - HowoAze | 1
L

* A0 lonen guct rerupl corbro e containg 32 veetor address merasy el ke cach, Toe LY -0 08 anly G
Lleee paerary “oonriams.

2451 Status Begister — Foch status tegisier is sight Dits wide asd cnnoens indnrmainm describing
the ircernal stare of the DE Y 11-00 Uhe stolaes repisier i@ cead direetly by cvacubmg o read opzration ul
CERA Tec proup bar OS8R fer praon L Tigure 2-10 shows the starns regiscer bt assioamenls,

The hiph-wedcr status bit 87 refleens the nlenmation state of ths predgy inserrapl i Drsignal, Tl 57
remaing valid when intertups are disubied Uy (e pelled made nprinn, thus permitzing the provsszer Lo
chook far intorrunts By readioe the slaus register.

Sratus nil 36 rellecly e state of the mnahlz-m CE1 inpud stroad and ndicales iF acoop iz cnabled or
dizannled. When 86 s high. aroap 2 ¢an generate an mierrupl meguest, When S0 low, grocp iner-
Tupl reguesle ars diseblad, Geoup 1og abways enabled,

Hratus bie 53 reflects e stole of the princity made optien s 2neciied by mode egiaiee Bit B, Yhen
S in aiph. toluling prioeiyy is scieetcd. When 55 0w low, Naed priorcy s sylocied.

Slalus il 83 ceflzoie v stare of che miterrups mode apiism os spectdisd Ty made regisnir =i 20 wWnen B9
ie Biph, Lhe palled mede is selected and inlemmupl requesls are dizabled, When %4 is lew, the inlerrupe
mede is selected,
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Status bil 53 rellevts idie slaiv of the mastzr mask bil e spevilied by mode rep.ster b T W hen 34 05

[rvee, the wronp e disareied and TR o that are sel eall not gengrals inrermapt rogussie. When 53 05
hirh, the aroup s grmed and interrents can oocur,

Statuy Bits 37, 51 and 50 arz for internud use by 1he DEY 1= These bits may reacd a5 #oros oF anss and
showld nol be corrclated with extrimal cvents or operationa] states of the module.

2452 Cymmand Kagister — Puch commasd ropister iz eight hits wide and 2 used 10 30ars the mngl
revenily cnicrod crmmandt. The register is loaded dirsetly Troos the Gula bus by caceulag 2 wrile
poweaiar 2o CSEA Tor proue | or TSRO For grown 20 Depending on the specilie canmaad opends
that ig corored, an irmediale interial activity may be mitialed, or CSEB and CERED may be pre-
coeeditiened far sebsegquent remisler teaosizes, T npondes for gach cennmand aperazion see deserined
i Faragraph 2.7, {Vhe cummunds are semmarized in izhle 2100

453 Moge Hegisrer — bach made regisier i wichl bils wids and 8 vsed 1o astablish the opersting
mrades snd conditiong lor the muny Tunclieno] fealozes af the TFRY 1= The modde mogiter ailow s the
pracessnr fo cusiemive Lhe inlestupl syalein S a pariionlar appheation. Fugure 2-11 shies Lhe mods
regisezr bt wseenmenls, Mo sinele comenand or caterface aperanon wall lead 2l kil of e msds
regiseet in parallel. The live low-order i (MO Rrouph Ba) arc fnaded in parallel dizectly oo the
commiand repistar. Mode bils 33, W& and BT arc cantralled iy sopataie commamds, The made
regizter conients cannol be ead oul vn the dals zs. However, the condidiens ol mode e MO0 RIS
and M T, which rellect the priocite, Jolezroed aad master mack hic modes, are weeilable g parl ol the
staius regisler, The mode cegisier Js cleaved by a sofoware reser o7 o noowe-up re-el.

2454 Ieiacrngd Bequesi Register [THE - Cach TRR iy vigh! bitg wide an is wsed b revopnize ad
sluce aciive ransitons an the sighl intercupl reguesl lings, A Bt in rhe TRE 1. el whenseer ihe

soccespaiding TRQ input bne makes an inactive-lo-aclive fransition snd meels Lhe rminimuo sl
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anlse widlh reguirements. Also, the proceszar funder progrom canivalt may sor the iR R s by vaing
et bymes ol commesds, This eapaiality permits soltvare-initiared intorrupss and s o usel! foal far
syuiem Lestine.

A IRE Lits are cleared hy o reses. Tndieidual TR R birsare elearsd sulomaticaily when Lo inlermasts
ar: seknowledzed o the processor, Foure tepes of commands, oo addivion o rese Lo the prodesaer
o oclasr PHE hits,

The iF A may be rewd -.*:-_.l.: thydats as oy o n:ar"l:ul1n~r il amods cepistor kg M3 and Vb owish s laad
rade reg telet coeinrrianyd . Jollewed |‘.|'=.' aroad ol "E.';a]:l- 0 Lar BrsLip by CheLT =y s far LE '\-.'I|-|.-'-'I

—_ | S— .
W7 K ME W M3 ! M2 M1 M0
| i !
! i !
- ]
HEGISTER UriISED FRIDEITY MSDE
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K- I5T

Figars 3-10 hdode Register Tic Assipnor 2l

3455 Incermupt Service Repivter (ISR} - Each ES1 is ognt kats wide amd D5 used Lo sters the acknosd-
edar elatue af individual interrupiz. When ihe processor gckmieelsdees cointerrupl sogquest, dhe
DRV - weiecis the hichest pricsity roquesr that is peadinge, cisere Uie aecocialed 1RE bis, &od 20ta the
assoated ISR hil When the ISR Bicis pragrammed for colomatic cleacizg. I0is joset by the ineemal
hardware helore the end of the acknowledge sequence. When the ISR bic e 20 pr{.:-rmnn:-" Far
aurnmetic clearine, it sl bo reaet by gommang Tem e provessor,

Tie 131D uees the ISR e nally on cract o cmesking fenee™ Wien an ISR g is set and fxed
priorie mode is selected, obly regquests of higher ooty will casss o ones gioup inrerrape (0rbNE
auimui. Thias, sequests from fower prinoy mberrop Gand Sroo s |'|.,._]1=-,:sls assneiien with the set
(55 hilp will be foaced cut™ and dgnered onul the TS i SL]HIU‘ [ the rotariag prieeiy meds all
Feyuests are foneed mur by an ISR hiL Lbal dasel and oo ew i ermpts will be generated uelil le TSR
bir is cleared. When sutomatic clesring is specilicd, no saskicg fonee is srecied sinve e 13T bl 13
cleared,
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Han aninesked e are w25 rrem 4 device ol higher priosity than rhe current BSR the srocessor
will b joleciopled i7 its ntorrunt input s enanled. When the new inrerrupe 5 acknesdedgzald, ihe
Aspciled Tizher piiority TSR s sel and the Fence weves wp ta rhe new praotily weeel When the new
ISR Lin s clearee. the fence will ther Tell buck e Qw peevigns 15K fevel, Phe 13K may be read onle The
dai bz by presclecting it in mude regizles Bie M3 aod Mbowith o load meds regleler conimand,
lollwed b o tead of CSRO <70 for group Tar OSBRI <700 Tos group 2,

L S6 Dnweenpt ¥ask Hegister |[E¥IK] - Tach TRIR s 2ight oot wide end is csed W enuble S disuhle
the prvessing of imdividual interrupts. Only unmasked 1RE Dits can reneruate an interrupl. The TMEB
Uusee ot oiherwice 2ot the coeration of be IRE. An FRE s chas s sec while masked will cause un
interrup: when ds IR bit e cleared.

Al zighe TR bils Tor sach moup may be sot, sleared, reald o Toaded o parelle: By che proggssor, (n
sdditen. mdividual [MI Btz may be 2or o cleared oy connmand. Thig allaws 8 contral mootiee w
enanle ot disabile di=elle an indvidualinterropt withoul disturbing the other mask bow and wethout
knoveledos al thelr stale gc canrexr,

Froe IR B palazly ds active Ragh bar masking: u O enables the inwrraps and & | d gables 10 Fac power-
et pmsel amed e sodlwace pesot s all TRTK bets wo ke sew, thus dizabling allinterrups requests, Vhe
PAE may be oo onte the data hus oy nresselecling il in mode segister irs M5 and Mo owtn g load
Trodde TrEisler comand, followed by o read ol CRRE <702 for graup 1er CSR 1Y <7200 Tor prroup 2.

1457 Auwte-{lear Ragistor (AU - Coch ACR is zighe fate wide and specifies Lhe aulumalic clecring
vation for gact af the ISE ik, When an auto-cicar i is 3ce, the correspanding (5T 2il selin an
mercapl aaknowledas (TAK] evele ie cleursd by (e inteinal herdware belore lne end ol Lze TAR
sequencs. Wher an gio-cledr bt i neo sel, e carregpanding 1SR ait thal has been setinoan LAK
cecly is glearzd myoa commurnd Trom Lhe processar,

Woner aelected, Lhe o le-clear opion provides cea relaced fumelional sffecls. Piest o climinares the
aced Tor the seouieled inlereupl orvics routing onossee o command o clear the 158 hit Seennd,
elrrinales the masking fonee that wnold acherwive huve been erecled, allowing, lnwer priorey e
TUTHLA L Silise 5 e (Ll PI s request '

The AR is loaded in pazallel frem the data bus 2y isouicg the ACR load prosclesi cemmend, fol-
Lrwed oy o write 1o the dacg pors The ACKR s read omte tie duia Bus 0y presciccting it in masde
resrister bils M3 gad M5 wih 5 load mpde regizter command. alluwed by @ ead of CRSE <700 far
wroap Do CERG <7 0% for group 20

2458 Veetor Address Memory — Uhe veclor addresses are progsammed by the veclor adidress memn-
arv proscicer enmmand, falimwsd by o deiz-owrils cperalon 10 lad the veetor adidress required faer
cach inteoruns raquest level The vermor address memocy presclet cammaed is enered direclty 1t Lhe
luwe Dyt < 700 af CN8A For growp | oor the low bele < 70> af CSROC @ar groap 20 Freselecl vom-
mznde cntersd thrangh TSEA salect CHEB Tor subseyuent Zoading af the veeenr zddresses i3 group |
Froeselegt cmmands antered throueh C3REC seiect OS5I 10 woad the sdcresses for group 2.

“Wpralle, one veclor address s leaded wlier cach presclecinnn comamand. §T7guse 2-12 ihows the
veotar hib posilions relative e e leaded Dyee, g This in oo causes one inlezrupl e ao0nr for sash’
wvalidl Lransiiion oo the currespocding IRG inpur, Yecrar addzesses are plaed oo the L] bos during
TAF op=ri.ion.

Loading e weclur address inbo gie™s now inrereapt reguest evel st be preceded Dy o now soator

sddimes mermod s preselect command, Theretars, 10 preselect comeands, eazh followed by 2 data-werite
eperilios, are reyuired W laad 18 vooror acdrosscy inu the vector address memary,
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- — Wale that while sz TIRY 11-] only usse ane vecion addeess per intesrnpt, the interrupi cocoroller citns
re capable of handhing fur eecter eddiesses per s rrop lavel, Vo snsure promer opetalion. Lhe aser
mugt Ahwavs uae w hyse count ol one 1BYD = 00 BYT — (0 and lowd only ene dets spie aller cazh
mwEs ket commsrd, .
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Figure 212 TRV -] Yermar Address Farmal

25 OPERATING OPTIONE

Fhe mode ceeisles Bils are peeeram-conuelled 1o cetablizh the comhbinetion ol mtertupt apereting
onlions desiced fova particular DRY 11D sesigm application, Hefer 1o Ficors 2417 lier the mode negie-
e Bl axsizosents, A Jerailed description of the vasians optons available Tolwows. T oe moaskar mask
bt will allecl Boli group Land groop 20 all oirer mode aits aficet anly ther enrmespanding graups

J2AL Dnterragt Priovity Made Selectinn

Mode repigter hir MO specifics either a fxed or rotating prionly resoiolon mode or e DRY LD
When W0 s low, fixed prionoy s selected and cthe eish IRCH icpuls Tor ol grooup | asd zroup 2 are
asgigned & nrinTity bassd on thar physical locacen at the interface. SGroop | IRC 0 has (e highes
peiariiy and groun 2 1K T has the kiwest, Tenle 227 Lisl the priveiies cssigned to L A DO < D0
lines and the USER HPLY lines.

Fubie 2-7  I'iced Privrily Flode

i IRE. 35K, IMK. ACK
Limmp i T immneyling Lappl B Acshop begtla Frivriiy
H
: et - i —— i .
1 i ALY u o N Hizlws:
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1 Y 1 2 ™
: 1 i Al i T3l W CRRMN
1 AlDa 4 ™ t
1 ATims 3 173
1 AT ] | 136
. ] AT 3 boom g
|
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2 Al ! | k]|
2 A e : i L2
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2 1I=EE KI'LY o i I L33
2 LISER KLY O [ it i
F LISER KEFLY L ! e 0! J Liianzil

*haanger W 111 scleols witber USER BPLY (D oor & 170 <015 122 sipnals,
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Imeerrunt soknosyiedoe operatione ace joniatod by the orocessor inoresposs 1008 2ronp interopt
LT oetpul by the Sitcreapt gantrollgrs.

Totevzepd priosity is ~esalved aller the processor iniliates the interrups gcknowiedie sequence. When
the TYRY 110 receives an LA R signal. the inlezrupl controliers perform pricrty arbitrilion Lo selecl the
highast unmasked pending interrupl. und ten owipus & veotor sddress associated wilh the selecled
inezrrupe requist Un the faed oriariy made, thorefore, devices with o tigh priosily may be sorviced
many rimas befare o lower priority device 1§ serviced once. Im many syskams, his iy an appropriale
methad af serviving the mlecrupling devices, In those svstems whers this i nolan appropcile meiod,
rhe imizrrant masking cepabilicy of the DRY11-J may be used e mudily the ellective pricrily sbiug-
ture. his may be acsomplished by maskiag ot recent by serviced aigh prioricy devives, thus pecmitting
reconnil:on of swer procily iiplis, '

Allernatively, e rulaling peoarity mede may be selecied for ues in svaiems whore the cight intermpts
wl each proup Dave similac priarity and bandwidih reyuiremsnls. Mod register bit M = 1 szlects the
redaline proorily mode. As sqown in Figure 213, Lhe retulive priosilics emaiz the same ag in the fixed
rmuode. In the rolaling priaricy made, kowever, the lowest poiorily pogitian il the girgular chain s
ussipned by the Aaedwirs to the mest recently serviced zlerrupl, Pricoily oolatian oecurs gnly within a
piven groap ansd priosity berwcen group | oand groop 2 renmains fixcd, with gronp 1 heving the higher
Prialily. .

AIGHEET
PRICAITY

p
— ‘*-E_}_'"“‘H

'O
17 1
/ \
J”‘a
(MEW HIGHEST PRIGRITY| & 21

L
O

ILAST INTERNUFT ZERWICEL)

LG LB SHEL

Figure 2-12 Roinzre Privrily Mo

The cxampls shawi in Figure 2-17 assumes TR 5 has been servived and & asgigned the lowest priority
(73 TRI) § now poonpizs the new keghest priority pusition, [TRG T neal wo the highsst, ste 1 twa new
imerrnpts simultanconsly arree at (RO D and 1RG4, [RQ | e selected and beocomes the loweet
ariaricy. TR 4 will then he acknowkedped anless an aclive fnpel of IRG 2 or TR 3 arrives in the
mzantimae,
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This rolaling scheme prowenie any ong inferrupl reguest fom daminating G system. An inlerrupl
request will nat bave wowiil for more than seeen more service ceeler befare boing weknowledged.
Pricrily is reaclved when the 5% nic ol the aresently seleoted inlerrupt i clearza.

In the ratabing priceity made, inpois wdies chan the one cocently sarviced ace Jenced gut and will mot
camse interrupls unll the 1K Bl s clezred, Thus, anly one 201 27 8 ome & selio 1he ISR Lise care
when selecting Lle retaning muode W keep frnm duing wo egais when muede ihan one [5R  sew

A2 [edividoai Yeetor er Comvies ¥anber Bods

Bl M b ot (e mode Tesister specifics 17 vavierig aption. When 3 = (Lt individual veclor giads e
selected and euch inlerrupt requees fins 15 associared with 1 own Jogaring in the vectue uddiess mem-
ary, Fach foculion sonlaing the vesior uddress that was loaded by the program alier sy stem power-up.

When M1 = 1. the comman vestor mods & e legred @nd ali vector infarmabion iy supplicd firomn Lhe
verlor address memuery losation sssaciutml wil interront esyuest ling O (TR O) regardless af which
interrupt requast line j: asknowletged. The commen vecler mede i uscful in sysleme where several
cimnilas deviees shars o common sereics pooling and diresl mdividuay deace idenlilication is notimpes-
tant This may be wie peeause of the aatore of the perplicrai-spstem n lerugtion or in the case of a

“Tiansient syt vordidion that cees e 2ommien seclos wmpars rity Lo save Jhe additianal progrem-

pring pverhead required to load lhe seeior sddees mamary [aice per proeup.

153 Enterrupt or Folled [Flap) Bode

Rit 2 ol the moede register alliws e sesiera 1o anuhie o deable interrupl reglicsns ¥hen M2 =0, ihe
interrupl mode i3 selected und nlevenpis are snabled. The saterrupl mede may he cunsddersed the
“normal” mede Beeause il oenmils full nee of e e rrupe aonizal and mansgemmenl capuhililies oithe
DRYVLI-T

When M2 — 1, the policd mude 38 selested, which lorces the group lnterrupl (N oatpud of the
imterript controllors to the oaciive state and dhas peevents the TERV IS Do issting 2 Is LelerTip
request {BLRG 4 L. Since no bos interropl sedusils ars eupphied, the processor cannct iniiale lhe
inlerrupl acknowladmes aeqoenss, Conaeguentiy, 158 bis arc not uel, raasking fomzen ars nol erzclad,
and 1P bits are not sulomacieaily clewred. Pulled-imode oficration requires the processer ic read ihe
s141us regiater to delenming b requesis are peadig, Softeurs routines must then b used o delermine
which input line reyuesied the interupt. TRR biis may he clesrsd by the sofiparare. The polled made of
aperation affectively brrpasess the hardware USSR PE, VOOLO g, and fencing functiens of the DEY11-
J, %hat remains & e intermpt requesi laehing aod moasking Jencrlons.

254 Mlode Repisier Rir 3
git 3 of Lhe mwode register is nob uzed and muss he progranined oo i

L85 IRG Tolariey ptian

Bit 4 of the mode reaister specilizs the palinty ol inleiupl iequast inpuls e witich che LIRY | L-D wiil
respond. When w4 = 0, the Wlermripnt rogues inpule ars selectad ws aclive low and 2 cegalive-poing,
Tasition is Toauitsd L ost the assoctated TRE Bits, When M4 = 1w inserrupl reguest ingnits are
selecrad 28 mozive high and 8 positvegoing weasiiian in roquired Lo st the sssocialed [RT s This
polarity anhion may be ussd oo simplily che dvsign of the DRYIL oterfuee Lo e interrupong

Jewriacs.

24806 Regizter Frosclestlar Diphion

Rits 5 aad & of the moede Fegiscer spealv ths internai deza regisler contonts thus will be puipnt by the
PIEY11-0 during & read pperstion sl the data st Thess bils do nos alfect destinglions for s
n'r.-::.ral_i_.;rnb The {oitr _I'QFEF.LI:F‘. thal may be rgad arz phe iBER, IER.1MR angd ACR. Miesclest codine far
eaich resizier (3 shown in Figure 2-3 1, The preselecton reuaing iinstfect Tor all dats vranafnrs unlil the
contenls al’ B5% and M6 are chonged.

P
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The abihzy ra cxamiie ‘hes: opetating regisiers in conjunelion with 1oe solus rezsier ennrents -
Fldes amnortant infarmetion cecardinge she currenr inrerna conditiong o e DREY -1, | ha [T O
ST GoEss  these repistels permils dymamic opereting flexibilite and pravides important dagmasiic,
Lestine, anidl debogging, infanmation.

ZET Blnsder Mlashk Cplion

Bir 7 of w awede regieles speciies the armed staims of e TRV 1 T Uy wor ol The masler rrazk ennsral
it When BT = G e pooup iy disarmed as b all cigho g in che PR E Dad been sel, TRO inpurs will e
Accipred and latehied bul will nal he sent toorhe processar, Wheo M7 = | the group is srmed and any
active vamiaahed inlerrupl mputs may cense sserrnpl couests Lo the processar,

Tl master nask oplics permeds rthe sysiem 1a Saacm a grovp esd prevent the processing al intesrents
withomt destirbing the contents of the IME, Thos, whin w group be re-armed, tFe ald 1ME cerdi-
tinnz are etill valid a:d nesd not oo reloadsd. SMote -hat a zingle camneasd L the thascer mask biy ol the
highest priariry otecmpl preop shuts diesen the antie inteconp systan. This s the or e made iy Ul
alfects bith grouns,

&b SYSTEN OUPERATING SLOUENCE

The munagemest of loezupls by the DRY -0 requises inloaction heiween the prooeesor. Lhe
DRY11-I and the user dovice. The operaduny performed oy the svetein are desoried ia the Solleee
tvpical sequence of ovents, The DRYLI-T i inidabrec, snwiled, azd seady 1o run in the inlerrupt
made, The provessor baa enabled Hs interne] interrup . structure to seeeps DRY -1 interrupr eqicsts,

Lo O {or miare] of the TRAY inpuns beeounes active, indizaring -hat suzvice 15 desred.

20 The requesls are captured and laehed in e PRE asynehrenoaste. The lawhing actian of 1he
IR cunuuel be dischlod and active recuesls will alwsys nesrared inicss o previous regquest ai
rha same IRE hil has nat been cleaped.

Lo I rhe active IRR B is masked by t2e carcez pondine bilin the tME, no Fether etios ko
nlace, When 1he TRR bil 55 zoc masked, an inlesupl reguest will be aengralud.

4. When the procssaor recounizes anoezrrupd regusel, il sl comnlets the srccaticn o
current istrugtion and then execute snoontorrupl ackaowledoe creie.

|
1 TEs

3. When BIAKT [ is pseeived che IRY -0 heging sclection of Gie highesr peiarite ok ed
TRE oL Al inrerrupis Shul kave become active hefore the Zalling edirs ol BIAK arg consid-
ered, When aelection is comiplets. the sontents ol the vecior pddress memery looation sssoci-
aied wills the selected request are avcexsel.

G T provecsor secepis the weator addeess oz the LEL-1 bus and negates TaX,

o tnoperallel wall the rransfer of fhe vector address, the DRI L agtemulically elears the
scleersd IRE Wil end acts the seloowed TSR hil. 17 che suio-clesr sinction B mot &= fomee fr the
sclected inlerrupt, the PSE hit =il cavse e ereclon of & musking fones, and inleTrwne wi.!
bz dizabled unul a bigher prieciry micorupt arrdves ar unul rhe IS8 Qi s cleated, ke
ImtETrupr sorvice souline muss cieat s 18R Bl near theemd of the recsing it e suli-ciear
Mamction 8 e e,

8. LNu hagher priority request arsives whilz the enesenl ceyuess i Beinp servieed, @nd it U Taed
priarity made ig i eflect, the D2EY -0 will seipu anoler inwsemont reqnest (nsted inier-
ruplh. Fhe prodcssor will recirnre the interiopt siesal ozl o690 has crnabied s inlernel
iberrugt logic, IFthis new regques. s scknowledesd, s DRY S will clear tha cor mapo -
g IRF bal and ser the corresponding 158 hit,
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0. When the procowsor hes cemplered g1l service associztod wilk the interopt, i will clear ths
remaining [ bil G the auge-chear cupability is not ueed), cnabls rs mtertal inlerrug
sygrem 0 it hus nol alicady dome sob and resurn b che main pregram.

2T OMBMAND DESURIPTIONS

Lhe TIREY ) i-J command sl cllows the processor e gustamze Lhe inlecrupl eperating modes arid
oplicns 7308 particulsr appiaton, Cemmands are alse used 1o imitinlize azd updarz the viecuer wd-
Jress Mooy Iocations and 1 manipaiale e inle:nal conlrolime bils sel during nierrupl serviciig,
Connmands are entered Jirestiy inte the versand regieer by writig inta tha lew bele ol CSRA far
apoen 1 or CRG for granp 2. Freselection vommands entered through C5RA stlect SRR Dl smun-
scnuent group | oeegister transfers, Preselection commands entered through CSRD selecl CEEY for
sibscguent proup 2 reaisier transfers, A1 L availahle commands we desaribard below umlure summa-
Cieed 1 Table 2200 An ST m any il pusiion of the commund vade indeates a o den L e conddi-
tion, Aty commacds thar aleer the slate ol 1he PMEL TR R or casior mask kit shald be sseced with
tha proceser slatts ward & o priority vl equal wlhe DRVITG fo prevent uedelined inczrupts
TP RS UTTINE.

B e ,
[ CE A 4 3 L el Co
0 ] [ 0 )] r 1 a

The reset comunand ablows the procezsar wr esiablish o Xaosan internul condition. he vedler addross
rrenary and byle coum rextslers ale nob afeclel by the safeere resel. The 'RMR s sl o 211 15 The
iNE. TRE. ATE and mode registers ame cleared oo all Os.

2,072 Clewr IRE and TR

e |65 [ea] s ez [ o | o]

L 0 0 Lo X ¥ ¥ .I
1 .

all bils in the 1M KB ard TRE are cleared al b same wime, Thus, all interruple are eaabled and the
orevians Fistory ol all TRE crensitions i largatren. 17 the intenups requesl ws cotive when the cormn-
tmand was cntereld, il beoomoes inaolive,

2,7.3  4'toar Sipgle IMH and TRE Bl

07 ) Ch ) o3 LUSL I CL

[ 1 [ 1 1 B2 Ri 411

The sume snele bit iz cleared in both the IM K and 1ER, Other hils sre sl ehanged. 1N Uhe spevilicd

VKB Bl pens i ating an wolive interrept oatpul the aeempt regueslomay beoomne mAaclive upan Snivy
of the cometand, The bitposiizan elenred s spesilied by the B2, BB Ll as shivwnin Tubije 2-9.

O Clewr 5¥TR

L e 23 il s 2 izl N
[ ] | I P L A X X
Al Birgin the TR® ace clearad. &l TRR bits will tharefors be unmasked ond any 1I5R bits thar were sel
will e zile o cause an acrive inteerupl requast aller the commanid i~ sntereid.




373 lear Bingle TRIE Gic

EREEEE
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0
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e
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RO
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A single bicin foe TMR e clsared, Other bits ar: o changed, I3 the correspanding Uil in the IR 2 g
sel, o will e unmasked aod will e ahlz o cause e aclive imterront reguest A%ter eniey of Lhe cam.
mand. Tae IME hit cleaced s oapecified oy the B2, Bl RO Jisld as shown in Talle 229,

270 Scerivid

o3 ] (5

3

[}
LR

S L

I 0

N

| o]
X

X |

Al ity in e [ME are st so 10 AN IRE bits will thererare 9e masked und unabie ra aenerate an
mrerrnpt regues!. I ke mtermunl reqosl e active, icwill become jnactive alter Lthe comma ad is en-

terod.
20T S Singde 1¥TE Hie

cr | oo |es |

L

4 |

0

!

k2

L

[F

i o |_ 1
A singds Bil oz lie TMEB is 5o, Other B are ool chazped. 1T che cotresponding bic o the 1R 5 active
wnd gencrating an inlerrupt. the interrups rogueeel will becemre mactive afier the commend = enrered

(LH .

The PR iy sl s spectlied by che B2, BLBG Lield as shown n Vahle 229,

LY {lar IEH

()

0

(R

3

LT

-

N
N
x| m

i~

1 E' n

. o ok e e,

| -7 L -
Allbwniv the TR are cleared Tha irtersupl regues: will ecame inaelive. Mew transdicns on Lhe PR}
inputs wilhe mugessary oo cause 0 inierruol

208 Clear Singie IR R Rii

o [T [ s | o
0l I

L2
L2

1
%1

il
| IR Bij
A single marin e IRE s cleared: 31 will not cause an inteerupt nti it s seb Ve TRR B ciearsd
speatlied by the B2, B B fed a8 shawn in Tuahie 220,

3
1

TG Set TRR
3 I' ce | es | e | es e | e | o
: [ L 1 4 ¥ T x x

Allbivein the TRR aig st o | Any chet ave wnprasked will be abic to cange aa il rrans Tegquess. Chis
commenand allews the progesar woinitate sight inwreapls in pazallel.

R |

Fopa S



2701 Fei Simgde [RER Bl

L Lo 3 e 3

_ < Tl L
A B N L

B |

=3

] 1

& wngle bit in the [RR g ve 1o 15 00 vnmasked, i will be able to gensrste an inzerrupl reguesl. Toe
cumroand allaws the processor e stowlale %l sofwars the arciva | of = hardware inlerrupl reguzsl. 1L
sy gives [he softwars aceess to Lhe haedware prievity tesahition, masking, and vontrol Tealures ol the
DRV 1I1-J, Tha bat et is specilied by the B2, B1, BO field as shawn m Table 29

2712 Clear Highest Proovily ISR Bl
-y
0 i A £
I ' i1 0

™
[
]
b

P | 0
x i X

t

A shiigle it in the 15K s eleared. T only ane biz was sel the et hitis cleared. 1T mose tha one il was
sel, Lz cammand alears the Dl wiih the hielest peiority, This ermmand i oselul nosoliware corissls
where e service rantine dnes nat know which device is being serviced. It shaold he wied with ooz
sinee Lhe highest priarity 158 kil may net really be the bif intended. When usmng the avlo-clezaz oplion
gL Sehe intermpis, andfor when o subroviioe nesting hierarchy 1w not priority-driven, the hichesl
priarity ISR bic may now correspomd o the Bil eing serviced.

T3 {llear [SH

- ; —_
L {4 £ Cd 3 2 i 0
I l l 1 0 x k3 i 3

All nits in the TSR ure cleared. Mask fenging ia eliminuled.

04 Clewr hiagle INE B

o | oo [es e Tea Ten Jen | oo
[ o : | T TS R RTY I T
L HE— |
A single it in the 'SR is cl=ared. If the bil wus already cleared, no offeetive operation wakes place. ihe
bil cleared i speeified by the B2, B, BO Lield ey shown iy Table 2-4, This commened 1 mesl el o
wervice Foucines in tnanaging the TSR withoul the help of the aure-cloar npeinn.

2.7-15  Load ¥ode Diks M9 theoush B4

o Tce Tes Jow [d [z [ a1 | o

| L4 M2 | 0 M2 M1 L MO

The fve low-order hils of the cernmand legisicr are transferred into the live low-order bots of Uhee mods
repister. This commund canlrols all @f the mode ppoinny eoceni Lhe master musk sod 1RG rogislcs
ezl Eciion.

2.T.48  Contrdl Mode Bits 555, Wb and M7

x| ool | oco |
M% | ML 1~4:3|




The Me, B3 Field in e cemmeand s koaded snie the S0, 8 Jocutzons in e inede recistes. This Reld
canlrals the register poeselection bitsin the moode register, The M1, M0 Reld e e cosunand cenirol-
rcds i 817 cmaestor mesk) &nd s decoded e Tollows,

i P E

1 ! Noclangs o M7
Ly l Sl w7

1 il Clear 317

1 I iHlagaly

Thuz. i commmazd mey e considered we three distined comimands, depending en e codong of M2
e RO,

Load M3, ME& oaly
Load b, WA, and st 2T
Liesac M5, Ma, and vlear BT

et g —

Toc cammand aimmgry in Table 2-10 lists these hree versions,

2707 MPreselect INTE Tor Wrirng

£7 ;e | o5 | oea | oes | er | e | oo !

I i : | A X X

Lhe 1ATHR o5 cargeted for Soading Trom the data bus when e nest weile dperation occurs al the deta
noti. Al subsequent daty-arite onerationg will aleg oad the TME ootil o Qitferent congand is 2n-
tared. Beud vperalions may be sucoeslulty iserted hatwean rhe enrey at this commmgend and e subs-
sonnenl wriling of data inta the IME. The mode recister s not affectod by thes comma =

ETE Presciecl ATR for Wrilion

€7 ] 6 o5 4 c3 £2 | CL X
1 I [ > A X X X

[ [N SRR N ——

T
Tae ACE B8 targered far loading Trom the data bus when: Lthe mexl wrile gperabom occars 17 the dara
e Al subsegquent data-weive cperalione will alse load the ACR undl a diffecent cummeand = en-
teted. Rend apzracions may e osnceessPally fnserted belween e eniry of this command and che sui-
ssyuene writing nf deta 20 1he ACE, Tho mode reeister e not olleeled ke his cormiand.

201 Preselect Yector Address Rdemory Tor Wriling

. -
|_'L | ) 5] 4 L e [ [

|_1 | | . nys[osvo| Ll L L4l

Urme lovei in the voetar address memaory ¢ tacgeted 1o ioading Fom the daca bas By aubscguen dita-
wrile operubions, The byra count regiscer bar thar level s loadad foam the By 10 BY0 Feld in ihe
communil. The L2001, L0 fizld speeifics which of the cight request levels is haing, scicetod Uanle 248
deccrines the bede count regster ficld and TRO-level el coding, This conrsmandg shmald e ol mved by
ome dacz-wre operartion g7 CSE A gronp 1o CERE gronp 2 1o laad rhe desived woctor addiess, 8o
Uigurs E-12 Tor veetnr address Dot asgignments The boyte caunt should bz 1 anee the FS1-11 requeires
anly one vecler (0T an interTunt.



Tae 3B Vector Address Yeaory Fleld Codlie

e e e

Byre ©onnt Reglster 1RO Toved
AL, BYE | Coum 2 | u | | Lea
—_—T S T .o .. =

il n L o I i |

il | 2 B [ 1 1

1 n ] L | d 2

1 | 4 il | ] 5

| 1 | 7 1

1 £l ] *

1 1 0 &

L 1 1 !

Thwe bwvie caunt walue dacs not coalrel the mamber of Gyies wrirten (oo rhe vearor addross memary,
Hesacewer, it docg contred the pumber of bvtes read from the memary by EAK sequences and the
aumng ot ricempte genccated by the selocred ogquest level, Y¥eernr sodraas lneatiana are autpot hy the
DRV in the same arder they ware entered. The number of sddresses wrirten muoss coual the ks
caunt; atheraise, coroneals data taay remact o the memory and causc an invalid address tn Be antpuot
i 0 owertar,

Z.TH Coading B2, B, 40 Fieid { smmands

Tuhle 29 deserioes the ceding of the B2, B1, BO feld of the commond regisier that s wsed o el or
clear g specifed bicim the TRE. IME or TSR, Heler wo Table 2-10 lora sumimery of Uie B2, B, BO [Reld
coding.

Tanle 2% tpromem! & egider B2, B1. 20 Field Couling

pmand Hegister Fidd Hir

B2 By LEH) Hoeciticd

] ) M f i

] 1] | b

1] | n Z

| | | ;

| n Il i

| ] 1 x

| | il b

| | | 7
AT
-
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Tuble X33

FRY]i=d (ommasd {ade Hwmaary

Cotpbaied Code

Cimmmund Thscription

.-.r i ] '": *'-_F i 1 L

i 1] 1] n n i o Q Beacl.

il H i 1 I3 X X H Clear aliTRE wnd 'R hirs,

i 0 i I R Al R Clent ihe 1R® snd IME bits specified b che EL B B9 ficld.

I I i I " X X X Clent 0l T R bics,

i} 1] | i 1 H2 111 N Clens the TR hit specilied ke the A2, B, AR Feld.

1] { L L ] x x x FeL all IMF. bils

[ { i i 1 B: Bl an YuL the i E hil speciled b ihe B2, B, RO Reld

1] | [ 0 ] X = X Claur 2ITER R il

- | ".I- 0 1 B! EI B Clear e 1RK kit spovilied my Lthe 352, [, B =l

. 1 m 1 n X X X Setall LRE buls.

il 1 M I B BRI R Ses the BB Bir cpecified v the B2, B B2 Lehl

il i I n X X X }‘J Clear che highest privsice LSE it

1] I I I " X XX Clear all [5K bits.

U I I I I mz AL An Clear the ESF. ait specified by <he BZ, 81, B0 Oetz.

L 4] ] 14 M3 ME M MO | Lend meks tegisiar hits (0 with the apsaifad pateon.

L i+ | 0 M&a ME D I Lrad made regisder bils 5 ard 4 with the spoiiisd pdin

L 1 1 u MA wE D | Lrad made tepiczer hits 5 and 4 and se; maode bl ).

I | ] 1] LT A 0 [exzd mesde Teeser birs 5 and & and clear msde 200 7

| | 1 | s M X M Preshee o IBE e swhscgquent wricng throoes CSBER o1 C3R 0D
1 1 n n ) X s Brezcloe: wie ACH Fa subsogoontl vwoicne chrooeh USRI o C5R T,
I I i ¥ avn rx LI T4 Load BY ] and BrU onte the bele oount repses ard prese =l the wsachar

addrcss ooy Teuuest el specizies] by the 1.3 100, 10 Tietd Ao 2h-
i o wheeling, Lhaaagh CRIE or L4013

MLFLE: X = “dun’l cars™ coned tinn



CHAPTIR 3
CONEIGLRATION

31 LENHFRAL DESCRIFTION

This chapter deseribes how acers muy conlipure the DEY - medele o Tunction wilk thgie sy siaine.
Floven wirs-wrap jumpnetd or jumper chips may be mslailed or cemoved i vanious combanaions o
scleot the dewited configeration. Bons of the jumpers {W 1 throueh W) ure ueed Do selec, Lie device
starting address, Jumper Wl raserved [or future vse. Jumper W11 e uzed Lo select the combinaion
of high-byie port A signals used Lo peoeraie Cthe woeerrupl reguests, The location of thess jumpers i
shown in Fipure 3-1.

riI FACTORY CONFLGURATION

Tseors may veconfigise any of the jumpers (except WED 5o that the module @il funchon in their
particular systoms, The Factory eoonfigeration as ehipped is descrihed in table 341w help users dster
g the jumper changss required Table 3-2 liste che jumpers snd describes their Tunstoon:.

33 DEYICE ANDRES SRS

The DRY1I-) cantaing gight devicg registers chaz cum be individually addressed be the compuler pro-
gramt. ‘The gight devies registers are dwided into four control Sstaios repeslers (C5RA, CSRD, CSRC
and U9 1F) and Tour data bulTer repsters (DR BA, DREDE, TREC and DEDBTA. Each of the 170 pocis
(A, B, 00 and Dy seeessad by u senirolfslatos rester and o datis boller cegizer associaled wiih 1ual
porl. Table 3.3 hsls che eypehl addressable device cepislers.

Fhe DREYT1-1 jumper sitangement provides e copabiiily to coofieurs any addeess Crom Taldinls Lo
VIR0, But the only sddresses thai muay be wsed mosd (i wilbin the bleck of addresies hal are
srsipnied Loy e arey of the address mup reserved oo users, This alva s e maoge of addresses fronm
Tod00y L FETT 76

Threo standand device addresses have becn assigned for wse with DRV LI1-15:0 Thd 160, To4 140 and
Tad120, The madule ig copfigured ag the faciory for an address of 73100 1T two addicional muodiles
&roonsco i@ syetem, the ageand YR Y 11-0 would normally be configured for Té4 140 and the third Tor
TR0,

I the ayvezem application toquires more than three iIYRY 1 1-05, addresses Tor the sdditomal modicles
must he exfected from: the veer-reseryed are of the nddress map and gasygned in descending wrdes ooy
rnociules o 20 {ocLal). When sclecting aodresses nther thur ibe three stundard addresses, seler 1o the
carrez wioe ol the Micrmcampurer Infeefuscex ameadbondk e avoid possible LG device addess contlicts,
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o Bl s et o o

Tetle i DRV il Foclory Jamper Tonfigaradive

I Jompes
Jumaper Shair* Franectinm lanpleoneoied
1:.1 R This aramgenent of jumpers W hirouen %9 ngsigns e devics arress il 10y 1 '._he lirs a2
sight abibressalde bus registers, Wit a grarting aduozs oF 24 IH1 LR neazSuning 0 Teges
W [ turs nre autemalically assignasl the Fellewing canligeois RO0resses.
w1 R USH A Tud R
L}BK A o R
wd R {'SHH Tad o4
[*HEH Hipd |
LA [+ {BHL Tad] 0
3 O i)
W) 1L CERL T4
LEKL Tod ]
W l
wh [
L [
i 1 Femerved e ulure nee
Wil ] TRV 115 menitors group 2 vectered Jnrermupds using pont A LA i < sz and L3ER
RPLY (& thuotgh T dznale (delaull conliperationi.
* B o= oremoved — QL

= inslill=l = 1.



Taide -2 BIK¥ 1140 Jumper Fanchicns

Jumper Fumeriom Drescripting

W, ATl Jumzpers W7 Carsuen W3 catrestand 1 addrese b a2 thnaagl Aad, tespecsvele, The
Azt i plernent o ool nzse device addraes ol TR0 el TITIAD nipse, &

w1 Al Avmpsr stal led cenmects e sddress [ o procnc aic Pt i ch we ik the oo
spoliSiog BLYAL L = 107 mw] 1, Removing o jvimea pernzii anaddress Bt ma el widl,

w5 210 cize sorrespording #1AL 1L = 0 a4 b,

JLAES Al

L Al

e Al

W? A0

e 35 i

W Ad

w0 duesereed B Nohere nee,

Wl Limpep 2 P T (O | 2 rie A hiph-av)s dercap Zeosignals e ke user For F.*l'-$"'°'|i||:r'\. veelured

veclima:l U aps Weten Wl is testalied ity coanlwaracont nart A T biss 1 LOB > ani

FILLrrupLs

e LSER RIFY (A through T30 ceaals wrc uaed lor gererling vostdiras ikt apets
Coouccting WO e e permirs Tha porl & 1700 ke <1505 5 0 cnose e azky d
digables the WSER KPLY (A rhronph D9 iavesiupl o0 puls.

Trhi= -4 IRV Remlsiers

- i

Pl rdi i Leesevighion Addivesy (ool p=

LY Canliol slabus regisler A TXXEED

REA Liaza bulfor pegzater A G

CHRR Chontred $latue resisicr H TN Ea

IIBER Duara buflie repiate: B TR

(e T " Conngol staius sepieler O THEXIO

LeH R Leare bulfec regaee C THEX 12

LCHE Loomerod atatua sepicler Lr TENYI4

DHRE Disty buatfer register 1 TEHEN 5
"REEN 3 inwper-ssivcible betwsen BMI0, and TIT0, fa carFigine rhe

racdul: Far

A gron g of adidsvsave tnoo maleles of 20 [cebal); faerery e o

G418, ICERA = 64160y, DERT — Tedll4a,)

F-d



14 DEVICE ATDRESS JUMPERS

Wine address wmpers D% Wiceoel W9 ae istalicd av iemeecsd Do saranlisi g base gevive reesler
audress, Fleors -2 shaws e Pormal of g DRY -1 dovier address, Maig that addmees bl ALS
throwgh AlS are neitiier configured nar dezaded by the mediie Theze hits an; dezoded by the bus
miser wodole as U bank 7 scleet (KBS 7 1) o gignal. Address ez iz used by the aragiam L select
a high-bwre er low-vte npetarian. Address Rirs 1 chroogh 3 oare geed b oseisc one af the sipht devize
rogizncrs in 1hc sddressad modole.

15 INTEREUTT ¥LITODE ADDRESEES

Tie DRYL-T meay e progcamcoed o operale il s¥sioms thas s cires inwrrupl-diieen o soellevars-
poted, TF e DRY ST s oused wt an iodbencupr-deiven sysiear, the sptermupn wedlor addresses inust oo
progrincrred into g BAM (vectar address memou ¥y centained in the oad inweirupn camtealler viops B2
and ELG.

A snial o 15 voetor addrgsges wav he storcd inorhe vooonr adcress memory, Althaugh the woosor
ardcdreas hits 371K {roe Fugure 2-12) provids the capabibite wo praeram addresies inihe ONX0 thrangh
1774 Coctals tanpe, the vectnr addresses acioally assiened musl cen e o the Tustine vsctor ennven-
Lions estabhshed for the 1L30-11 bos, The Mualing vecter cunvenczion waed Gor cemmednicabions devices
gand other devices that wnierfiues with the FOP T series of produccs}p arspns veciors inoerder, starring
At 30 and ending st T (rctaly o oavold devics conlMes, refsr o tee catrenl wsue nl the &
cemputer fiterfaces Mandbook when assizning veclor addresses.

10 12 " 10 il dis s [LFF e e A 11 1 oo

! 1 !
A3 AL AL A0 A3 1 A Ay Ab 1 AR A3 A2 | a2 51 AD
A TN IS B | i L L L | A L L
| I | | I I i i | [ |
(L1 ] Vel I [ s (L LLH [ Wiy Wl I
1 - i s g R e r |
B3isL -7 L ACDREST JJWFLCRS HEGIEIER ANTE

SCLECTION SELELT
| =+ 0%TLC
J= 135 2YTF
IREPALLED = AL LGWwWE RIATCH TU DCEL S TH &1 (L M THz CORRESMORDING BJE LIMC.
SCWONID = A LD AT 70 COCUN WITH A G NG O T E CORRCEPOMND MNE& ELS T INF.
AR a4

-

FHgere 1 2 163w 17 0 Dlevice Antdreie So-mat






HAMITER 4
INTERTACENG

A0 I URERFACE OO ECTTTTRS

T Loend voenares S0-pin male canncerars (11 and 22y intcrface ihe DR Ti-0 re the usor device.
Conpegtar B8 waed teinteriaoes che pors A& ane ot Bosicnsis, @hile 22w ased torrhe oo 2 and poatl
1% zigals Figers +-1 shows rhe locaticn of the 1Z connector and the tin mombermg seheme, Th
mracr rp ol g on canneclor T el shownd i miler o 1zai oa 120 Che niler fee sgngd nemes and
PRCIT FsTecve SInneclor Tims dare deecrizec moiuole 5.

42 InFUT/OUTEUT SIGHNAL FUNCTIONS

Frocrammed inpocouipal dace cransfers beteees the DY -1 cod the user dsvice may be aceam-
mhismed By wne asserion of e conined sienals associabed sith sacit DRY U0 poerl, 1 Re contzol signaly
must be seserisd mow hemdshokimg segquence Cprolocel ) e syochronies Lie TRY ST and the oser
ez Unws gosonimye cnal ao data - fost, The simiplilied cohemons Fieore 4-2 shows Lthe relalion of the
U0 sianee v she zolernal inteelas Logrie, Toable 322 Lists thie IO stgnals aod Jescribes ieir lunctivns.,

LB IMGRLTT ALY Sy AR ARSERTIOM LEYE!DS

Thr RY -0 A0 sipnal sescerian levels at rtha 1 ana a2 eoo scernes e detined soparately for shg 150
s gignals, promeni signals ani ISR RPDY signals, a0 hos sigeals (00 <1500 are defing
as oy assorti i) hih (4% %) and mrgaAted gy low (graund], ¥ries elsta s oureot oy the 1IRRY 1)
“rerhe P43 s shrocigh lschen ar weis, while - apwat cata is cemaived throwgh nalatehed Schie trigger
R

RIS
Fo wrder for gromg 1 VER bils <70 and groag 2
TRE Bits <300 tor b sadic, the & 090 <015 4000 [y
must e connerted tr the war desicr and hes e activg
sipnals present. B dhe & 170 <217:200 1ines sme wpen,
the TRE hivs must e meshes 0 the cormesponding

TRAE regisier.
Thevatocel ek {ODEYIITEDY. GEVIITEFLY and USER BIFY are delined e oo agsprled

Chpeae cgreond? ead pogaced 000 bieh CF3IY L Active trnsitison ois he USER BRPLY signals e delinsd
bee ety medg cepistor Wil M3 i the grovp £ macorupl contielioe when 1o W L umper b izetalled.

1-|
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CORAPOMNERNT S515E
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RERELE
Fipnrs -1 DEY[1-] (GO Connceier Pin | neatiags
Tadlg A8 1090 Conmecler Fin A wognments
T ! a7 B
BT  ERET | Lunncrenr

Suenad Wi IFFim | wimnal Name i*in

LEVIIIRDY A I-2n ORY|IIRDY D X0
EVIIIRPIY & .3 DRYIIIRPLY 2 J-ak
TSR By A Y| LWETE RIIY I I

TIRERE BEPiLY & i o e HETE R Y 2 T
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TFakle d-2 1700 Signald Fanclis

Sigmat M nere® ~ D'orctica

LEYILT BOIY (Y] The THRY 151 ireris e saeriel Juning an iazug g pesn=nr (rsad) oo rleoe e wiordecice i
Ui ety L oaoan catas e gicnal s asspoed wkerothe cermeeaneding THEY TR DR Bi. o
| uluzered,
1

BEVITS RRLY (20 5 This poise is pansraisd by the TERY I eonobly the s gevees Lha daln has besn aereed
1 [resc o chat dutaois enileble Pwrice] Whoeo thes LY 1E-1 s b wepe ] des eoogadd rhe peidae =
Y penerired by reafing the comresperding data Ballo watl e szsocaed DIR bit e’ B

rhe DR ST isthe nctpos device Carride), he pulse s eeaciaied oo s ozt rorrespandine dzin

P b FEmer acjch re ogsoaie les] TR 200 wer

SR I R B L These cre e fh o Geenzle |56 Rox fngaaas and vutpels.

LEER RO [0 Th= wee- device asierls vhis =enal Juziog a DEY -] oopur aperaricn oecneem ke IR 123
thire it clesires cl=ta. T ics sional, wocozsguaci o with Cae sssnciaeed DER hil, enakles the TR Y 010
Lshine wclpulss ILappeas ws B0 23 02 CER AR a0 mist b averiad by the o= desive e hle
the TIEY 170 1 poljpel d=la.

LEER RP1Y {5 This wigm ol is sse-led By Chie usasn devece Locagoon e TIRY LD et oz i sesnilable e i
hits b szoepled, Wohe: the DY 21D s The inpod device, ke sl isiseried lzincicite tha
ke s wviwilanle, Wlhon L DR 1= iz the ot pal devics, e sign ol - sseriead whar e oser
dev.ee aueegtx U dasa, This sipnal =1l zersrale ancinler-upl reguesd W1 s mstaled,

fANY— AL H, Cous D

dod  INMPUT ) QUIELE SIGNAL LODPRACK CONMNECTLONS

The RV L-) siznal pin assignmencs are amranged Lo perail locpback operaton wher o BUL XX
cathle i installed with o half twist connecting Ji-1 Lo B2-30, Cable BUQSW-XX must be inseelled e tun
he CYDROCA, CVIIRIA and DECX 1] module disgnestice, Wi the cable installed wnothis menmer,
lae proper cenncetions are made to leopback the DRY LT protacal signals Cammnunizazion wilh s
lype of coanection is made hetween pocls A und € and Belwcen poris Band 120 Vs arranpeinent ulse
pertiies inferconnecting teo DR Y 11-J5 by the saime methad, soith commuonmealion belween eilher Tl
and JUoor Dand 12 Vahble 423 descries e jeopback signal conncetians sesveesn porle A and © and
Letween ports Boand L.

A% IMWTERFACE CARILE

Tl BOOAW-X X cahle may be used o conpect the DEYTT-0 1o wser devices of 1o 28 Taen LRi-10
huzes tngether thraugh iwo DREY-Js, The BOOSW-XX ix s Mal shielded vabls with SR CoOCmeCLery
at ath ends, and s wvaileble in G.8 m (2 A1, 30 m (1073 and 7.6 0 1253 {0 lonzths, Lhe caze lemgth
{X50 in specilied o feel. For example, 5 2-Tood BUTEW cable b ordercd as BODSWSL

Ihe miasicen zable lengeh of 23 feet oospeclied Tor the dislans: hotween bwo IRV =05 o oia
FEYLI-T 1 o user device with an 2c load equivalenl o Ue DRY 1) e maamoum ceble lsneib may
have L1z be sherteged 7 1he ac laad of the user device s greater Man she se e el the DRV L1

40 IMPFUT/OUTELT FUNMCTIONY TIMING

The lime relationships between the IRV LD signals and Lie user dovice signals reguired o pucloon
gL S euipun dara tranefere are shawn in Fiewre 4-3. The iiming toloramess belween e v ioas signics
are degerihod in Tahlo 4-3,
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4.7 INFUT DATA GPLEATION

An s dncs operalion is o trensfen at of & WeRil data wend lomaeser deviee toony DEY S -Tinpu.
piezl Threo cantrol signals and 10 [ < 1500 Fus hnes aee veed Lo perfarm snonpw dile isansier.
The transfer sequence is initiated when the TIRY 1= assze DRY T RDY fohors the veer dovoss
-t dacy may be placed oo dhe 1700 bus asseuinled sl the RIYY sicnal. Phe e desics en plisss
the date e Uhe bug pod asserts USER RFLY waoiafrem the DK 11-3 Leal dila s avaiiahle. The
LRV 1eads she inpos daze hulles cod then asserts ITRY VL BPLY wowoliny the user daviee thel Loe
dlala Tizs boon acoonned.

The sequence of aperations perlormed by the TR =) and dhw vser davies during an impul daty
Lransfer @ shown m Figese -3, (The timing heracen the cononed sigoals s shasnone Bigare =50

B CUFPLT DATA OTERATIO™

An antpul duta eperation is 3 trans’ereal ol a 1E-bic data woed Frem oany TR TS pert 100 g user
dovics, Thres canlral signals and the 1700 =0 12000 bus Hoes are nsed 1o pesforn an ool dali Ursbie
for. 1The varput data transfer s initizisd when Qe user devee asserts LSRR ROV woisnbeos thy
TEYTL-T 1w send datn Uhe RY1-F aulaols the Gata on the (00 <0 ImiE boe Tinee amd assats
NEYTIT RPELY 1o idorm ihe wser device that data s availalye. Dhe oser device auoepls Le Jala and
thes meserls USER RPLY raononfv the DREY DT that the data ey been accepled

The sequence of eperations performed by Jhe weo device anc the DRV dueing enoantpat data
trazslir is showen in Fizore 45 {The licgg betwoen the sontrol siezals s shown in Frpuare 122

1% INTERRLUPT OPRRATIONM

The wser device can Jepey up e 10 individoal interropt requesls e 1te DRV T 1-E eicher thoough L
poct & 170 < 1502 lings or threngh the d USLE RETY signals and the a 102 <100 lines, The
¥R W1 1-0 cannuel provess inierrapt requests un b it inlesiupleantral Togic s enshled by the provesser,
The pracessor enobles the DREY1-1 by setving che inleciupl zoale Bic @ ol DSEA The secaence of
PR 11-1 and user devies signels daring an mletrupt opeation i shawn in bigure 4.



CHW11-d LIZFR NEYICE

THEQUEST DATA

a ARECATE DHWITY HUY
g MeRel CETHIETATZ DATA

BLIFFFR UTPUTY ~—
-‘—|_|_\__\_\_\_\- _
“-a. SFND DATE
# Pl AGER DATA QM 1D
RUS <15: M
-~ ® ASSFATS USER RFLY
e IMATA &VAI ANLE}
ALTES 15 DATA a
@ SETESIRF BIT ANDGACUP
InNTEGRUPT
# BN IAC |15 GENERATED
FIE 15 5CT
& ARRCRTS ORV11 HPLY
WHEN INPUT DA 1A BUFFER
15 REAL |DA|A ALCEPTED
T DaTA ACCEFTED
® JZWICE RECEWES
DREY11d RFLY
o ® WELATES USER HPLY
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INALIT COMPLETE e
® HEGATFS GAYVI1 RPLY
© NEGATFS DRV RFOY
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" * INPUT COMPIFTF
# RIMOVES DATA FROM
O S5 =T15 00
NTFS

IF THE LSER DEV CF 15 INGAPARLE OF EXFRCUTING THE IMPUT SLUNCTIOHN
IRDTOCOL, 2ATA TRAMSFER |5 DEPEMOEMT LUPOMN PERIODIC READIMNG CF
THE IMNPLT BUFFER, WITHTHE DRVIT-J (M AMIMPUT MODE. (DIR BIT
CLEARED

" THESE STEPS aRE OWLY SEQWRE0 WHEM 1570 MOLES ARE SW!'TCHED FROM
INPLT TS OUTPUT OR CUTPOT TS IMFUT  iF MOGES AHE YOT S ITEHEL,
[HE WSEH DEVICE SEMDS OATA AND THE DHW1-) ADCEFTE THE DATA TO
COMPLETE THE DA 1A THRARSFER.

ol B EET

Fipne 44 Lieput Data Tiansier Seyucie
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DRY11-

SOUTPUT CATA

w OLTRFUTS UATA OfR 150
BUL =I5 00

& SSS5EATS CRWI1D APLY
MoATA AWAILABLE]

aTa ACCEFIED

& SETRIAABIT AND
GROUM INTERALPT

& Abe 1RO IS GEMERATFED
IF |IE I GET.

# HEGATEZ DRV11) RPLY

*DUTPUT COMPLETE

e BEMOWES DATA FRCHM
WG BLIS <15: [0~

PMOTES

LSER DEVICE

*TQUTPUT DA A REJUEST

= DEVICE ATZERTE

e T ISER RL
T
e T |_\_\_.\_
—_
e AOCEPT OATA
.. ™ DEVICE ASSERTS USER RPLY
e - (DATA ACCERTELD
"
T—_— — -
TR QuTRUT COMPLETE
8 MEGATES WSER RPLY
e " MEGATES WEER ERY
- o
e

|F THF LISEA DEVICE |5 INCAFAA_E OF PFAFQRMLNG THE OUiPUT FUNCTION
PROTOCOL, THEN DATA [HANSFERS ARF NEPCHDEMT ON PERIODICALLY
WRITIMNG THE QUTPUT A TA SUFFER SHILE THE LISER RO SIGMAL IS
HELD ASSERTER 4GHNO WITH THE DAY IM AN QUTPLUT MODE. 100K BIT SET)
* THESE STEPS ARE QMNLY REOLW AED IF MODES ARE SWITCHED BETWEEM INFUT
AMDOUTPUT GE QUTRFUT AND INFUT. |F MODES ARE MOT SWITCHEL, THE
oHw -] SEMDE THE GATA AMD THE USER DEVICE ADCCFTE THE BATATO
COMPLETE THE DATA TRANSFER.

L LTl e

Figure 4-2  Suiput Lrag Traosfar Sequzzee
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CHAPTER 3
PROGRAMMING EXAMPLES

S0 GENERAL DESCRIFTION :
The DRY 11-4 may 9 used iy svelems where the data s trasslezred feoor from Lhe user device undes
program cantrol, er in thess vsing interrupt-driven ssevicg reutines Progremmed e lranslers may
L pernrmed with ar witheut the preceee] conrol sienass thandshaxiag). Llr:pl:rn_:.:'.g vt L srsler’s
camplesioe, The siaplest of svstem applealions way nat require -he handshahice sienals, wheieas
Mmure L-I.ZII]]|J.|J{“-:I|.I-.-Ij At H"-]'-hr.ulumb require handshaking <ipnals o synchiromIc the [rroczannr wirh
the wser devics, The following <hree programeting, examples iliustoute ow (he TRV TT1-1 may he i
rramzncyd b aperaze in progras-conbeolled data rressler spsterns willtasl Bandshaking and with, untl
ininlerrg e driven seslens,

5.1 PROGRAMMED DATA TRAMSFER WITHOL T HANDSITARING

Ly the simplest system apnlivation:, input and aufpal dala ranslees sy be por frrmed under program
wcontiel e rzading and '-.'.-;|'||_|_|;_= shiz dara budler TL'"I'H.L{:FH IDBRA. DBRH [PHED and DHED. Dala
can be transferred oo oo bil-ky ki basis, 1he meLhuad used whez the IRV 11211 connecled L o winniple
nser device thet duss e generare or interpret hundsheking signals, Forexample, | port could msanier
16 independenl awilciws, §F, in sctoal operaticn. zpes o the DRY 11-1 s allewed 1o change while b
salveare is reeding e huffer, srroneous dala mey be read Inosuch 1ocase. ke sollvare can "k

louree™ the line by peading the line until i gmives prru:u:'.:n:il:'-':-: results. The Tiutings shown i Figipe 3

1 tluscrate Uhe seflware icerfiee o the DREVLUE-S. The fivst rewrine initizlives e TRV L Tor oper
ation. The secend mefuens the stalus of 1ol 32 independent npot Bives thal are connseted 1e the and
B 12 pizs.

23 PROGHAMIMED DATA TRAMSFER WITH IIANDSIIAKING

In rmare comubicated syslen 2pplicatians, handshaking {DRY ! -F palled made) must be sed belween
she 1P Y 11-0 2md the veee deviee ta indieate the availebility of data and taosvrehronize he sender ad
rece var s Lhal Juld = 0ol lest, Fer example. when the DRY T sends d W-bil semenszd 1o ose
devize, 1w musl wail until 1 command 15 execuled belfore iU ean send annther, Anolzer esample s
where e user device sssembles 16 signals snd then infarms the DDRY VST it duta s availaile. T e
programming example i Figuee 57, the FTsl rewting iniiiaoiecs 1he IR T1-0 e operalivn, A inplit
risubine rewds Juto from the nor A 140 Times uller detecting the USEE K PLY sgnal will e granp
inlerrupl Tl in C5RA Vhe autpul rouling waits for the LSRR BRIV sipnal zam the vser devies
Cavailuble i TERB) befora o aulpuls dala an lec pore B 170 nes.
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4 IWITEKRLUTT-DRIVEN TRANSFLERE

[nosysremms where the numier of devices aod fer the comalenly ol seevics naranses, e LDREY =Y imay
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LTHAPTER &
OPFMICISOGLATOR INTERPACLE EXAMPILE

GHENERAL DESCRIPTION

The ORY -1 zun be ysed far industoial machine conlrol, arocess eereral, meniTerT appiicalions.
sl When the module i§ uscd m indusliind apahcaiions, the enmaalzr seelem st alen epecale noa
hustile efevirica] covizanmenl. The DRY11-F mey have 1o control co manitar cempoaents seehoas
larnps, molors, celays and swilches, all ol which gencezte clecliival saize. 17 such an voviroe ment,
inczrfaving e R 1E-F o Lk user devicelsh thiaug ppricazry coupled iselelors may e noocssaTy.
Oipiz bsolaars are wsed Lo wolat cleetricully wad o converl signal levals hetween Lhe nser dovicss)
and the RV 1-) latcked wuipun drivers o= votpul mnds, o the unliched Schmitl Ligeer [ruffers wn
inpot muode. The simplified schemariz Figure f-] shows hess the oplic isplators ay by crnneshed Lo
she PRV -] for data input ced autsal anslos, The ehodce ol an apprapriale cplc isaarnr an iaLiv
jzolalor module depends vpen the requirerenls af the specilic apolicannn.

-1
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Reader's Comments

Woar comrteals 2ad enggestions will belp us ia our coufinicns eHort to improve dhe qualiiy wod ysefaleess of var

publicalions.

W hat 15 your genctal reastion t thi= mannal? In your judgment 1s it complele, securate, well arganized. well

wrilen, <0 7 Is it easy ton ose?

What fealvres ace niost useful?

What fuuiis vr errors have you found in Lhe manual?

Craeg this muanual setisly the nesd vou (hink it was intended to salisdy?

Diows it satisfy pour needs? W hy!

0  Pleas: send s the cucrent copy of the Technical Documeriation Cmialep, which contains information on

Lthe remaindsr of IMTAL s echmical doctimenianio.

Mame - Strest
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Company — . Srare/Country
Departmend fp

additional copies of this document are svailable from:
igizal Lquiament Corparation
Arcosaoriod wind Supplss Croup
Cnrtrn Kol
Fostia, WL 2060
Attention Dl iy Eradialy
Teeahore: 1-BO0-Z58- 1710
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