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THAPTER |
PWPROTL AT

LI CEMERAL

| vis manual vontains infonsation aevsesery Lor e operation, metailaiion, snd mainmgaance af the
Faaniiy el real-time analay and digital 1Ay dovices which 1280 yrovides sx optiens Jor ihe L3I-11
Proccssar, ic., the A% 1A Anwwg-wo-Diritul Coovesler, the EWVYiLA Real-Time {ogk, the
AAVI-A D gl-ta-Analop Converier, and (he DR Barsllsl Line interface. Operating informi-
fien Far epch devies is provided na chamter raecilie o thal device which imeludes Finctional desieip-
fron, spesfications:, cheory el epecation, and preeranomiog Backeeound, Inswlation and maineonance

inlermativi i poovided far gt unies in Chapter 4.

All members of the L3I-11 real-umse LG family arg designed 1o interface hetwoen the processor wnd
analog or digital eignaie in e world enle ool W lhe processor, AL devicss aee conilgioed on ang quad
ar double-keigh beasd desigacd womonnt in aa LB-F1 haerplane or cxpander by and to reemve
powey trorm LE-11 supplion, All communicate with the LS1-T1 bus und r=ceve inigrrupl poionily 45 4
fanction of cheir loculivn o lhe beckplaine. Foally, atl e tacilitlies o poreic 95405 1o assign dovice
wldresses. and whoee approvriate, intereunt veetor lneationge

A number of recommendations ace made i this rext regarding specific interfacing vonfigoretions and
wencral aood praciioc. Howowver, moospeciie inteclficing clwme ace made over and above fhos;
eapressed 11 the pesieral xpevificalions Toe each modulc, Tae reapansikility for cnnrectine 1200 maodu-
b 1 edelnal 20w pmenr seats aliimately wdth the weer.

1.i RITEREMCES

¢ Aficracunanier Bfandbeod [EROGREF 0 00753)
¢ LSS By Spectficaion

TA






CHAFTER 2
ADPViL-A ANVALOGG - TO-DICITAL JONVIERTER

2.1 CLNEEAL RESTRIFIIGH

Tie: ATFVT1-4 j5 u 1X.hit !iIJI'.'IZ!i‘.‘HH]':'t--_H'!'IFIiJ.:".i.l'I.'lH|.i.l_'ll.'l snaloe-to-digiial converier st huil-o e
plexer and sample-und-lold Tor use cu the 1SI-J1 s, The meliipleser scotinn wecommidates L6
gingleonded o 3 quasi-differcntial inpati, und the conssrier section ulilizes o ,':ILI.E"'JHI:IJ AUTE-TLINR
o e that measuces Lthe sampled sipnal wilh respeci 1o the offsct of its owr internal siremtry and thes
elleciively canecls vt e owrn offsce orvnr contribucnne to the medsuremeni.

AT genversiong 2ee widiaed cither b program command. olock owerllow, ur exiernad vl ag
derarmrined hy program contral uf the ADV] -4 Control/Stams Register (C5R ), The slock averflaw
cormunand is supelied by the EWWILLA clock optior. Hxternal cvent innots may ongine diesclly
from ugar cquipment ar from the Schmite ripgeer ocipat on the KWW A clock, Dhigital ASEE con-
vorsion daia is roulad througi a Badler repister 1o i 15111 for programmed crunsfer inte: memuere,
This bullering aptimers the thraughpot eate of che converter by allewing daly from one conversian ia
he transtorred o the processor witer o sobasguenl convecsien hEgios,

A vernicr pifset digil-to-analag vonverter s included 1 the AT L LAY aaalag sireuitry to fupilitate
wery aooutate progrzm-coiteolled rinming of the A3 8 offset. Thres tesl mpnals - e de bevcls aed
pere Tipeler trianguiar wavelnrm — are wvailuble for use ooany chansel input, The cisngolar sreve cun
oo ussd 19 vomjunetieo with dingoeste softwarg and the vernier DA to producs extremely skoreugh
and preciie analog festing.

2.1 STRECIFICATTONS

251 Elecirleal (g 35 O unlegs atherwise speoificd)

Tnputs

Analog Inpul Froleclon Fusiole resisior gnarantecs to opsn ut 83 Y wiihin 9.23% 00
onds. Ciusranteed nui Lo open drem =200 b0 L3 Y s toe
inpul. Crverload affects na comprnents other thun the Tenble
esistar on the mverloaded chuonel no etber channcis acc
alfrotid.

Toagis Inpur Pretection usthle rasistor guaranteed o open ar b 258 within A2 sec-
t:u:-i:'ls. Cearancesd not to apien From -3 ¥ e —8 3 atthe inpat.

Analur Input 024 % hipelse -5 02 ¥ to +35.12%)

Full Seale Rangs (FER?

-



Eopes (2010

Acialuy Tt {00 BLE, minmoem
ipmamie Pes-ience

VIS R 301

Anziog tnmet Blas Curvent M n A, madicaen
Vins & 317 W)

.

Lol inpat Yolregcs Lt = 0043 0T, ph = =2 % 1o +5 W
Lowie Inpur Cavegp s b =B und ul B Y g high = 402 mA el 45 ¥ in
Lugmic Tnpit Risey Tall Time AlHD s, twisirnnm

AL L poverier

Koaruring ' i bits, bavary woightod
gt Darinliel offnet Binary, cigho juslifed

Input ¥oitags Crudyor e
~i-H-1 L5B HE

[+ 4000
- o

Yormicr 1374

Hosahtinn 3 its binecy weighued
Fiwrma| Cilfsel binary enendad

Tnpui ©.n0de dpprovimute (et Vol ge
Y T8 AT LEE (4.4 my)
200 1
i} A LGB (-6.4 mY)
L3 Perforioaece
i Error Adjustable ta 7erp

CHIs20 Brrer Adiuntahle ta zero

LilZerentinl Linzariry My skipped states: no Slules wider than 2 TNH, Y995 of sinlee
widhhs £ 172 LR

ttegeal Tinearily 24 LEE, musimum nan-liagarily frelzrenced to end noinc

R
1
Foan



" Perfurmance (o)

Temperatne Cnefligienia Frain = & pro poer depres O
Linearity = 2 ppm af feil-acale range per degree ©
COffset == 7.5 ppm ol Dodb-sewle tang: per depres O

Maijee Module = 0.4 LEB yms, 2 LSH pesk
Systera = 172 LEH rme; 2 L3B pork

Warm-Lip Time 5 miaueg, maximum
LA Liming

Futernal Start Luow level pulse. 50 ns mintmum to 10 xS Maximum; conversion
srares on lcading cdge

Symhrumizalion DT

Conversion Tune ;
[T = zinck p=rind = 2.14 px & &%}

Transitien Dinleceal® 9 oups ot 13
Sumple and [[uid Apecture Dejay = 200 ng

Apercore Lncertsinty = ¥ ns

28 Test Sipnais
The A 1Y 1-A pravidey threes culvul vellaees Tor test pusposes:

I, Fooitive de lseel, +4 4 % (2155
2. Mepalive de level, 24 ¥ (=155
L IMongular wave, L5 112 peminal [E 15%)

226 VEarirvomenlad (Rel: BEC 5TD 102, class E)

AT Power Beguircmonts

+5 Yo =3 @2 0 A, maxinmm
+ 12 Ve +3% @45 maA, manizium

TR OFUNOTHNAL BESCRIFTICY
Lhe & L3W11-A perfecis s functicn in seven sngoossive aleps:

[ ot enables the specilied channcl

2 ptsamnples 1wl 16 sinale-eaded (ar L of 3 differential) analow input chizines speiticd by the
samea® pragram loeg enoupk ta seqoire a reliable sieioa. reference eguivelent,

Ieccepis @ enmmand to perfarm an & 713 menveciiun,

e

1 T belés e samplod refercres conivalent duning 12 suvetesdve uslsorogation intoree i

*Reacquesition interss | betwoen ol of venversiee o 2hanact change and stari ol mew wsvegraion.

sEaa



n

Phan e ol sipreficant b has been resulved o the Buceessive Approzineacon Remster
3ARY the AOVLHL-A transfers the contonis of the now-fitted SAR Ls the TiaTA Rufiar

—T:a

hﬁa".-ilu (DBER) whore (hat gatn cin be soossned by the procsssor,
i M intars the processer that cogvession dala is wviiable.
r Il reucguires aad Leacks L progrummed channel

These sleps ate mplemented in the ATV (-4 by components that cen be prouped together in fonr
funciomal cxicgeries:

[, Chainel seieclion

g

ATE conversion
L Proveesor/ 812%11-& interfags

4. Conwral Iogie that conrdinates the above steps wilh respect ta one enother and s the nceds
af 1R processur,

Mreoc catepories are discuysed helow.

2310 Churnd Sebeclios

Channel scheetiat i acvoenplished under prograns enntrad by e S-chapnel mualipleeees and is a
funclios of the dara vescrted in bits ¥ thrauah 11 el the Control /Satur Bepister (535 | Tach al the 17
analug iuput channeli s mastea wothe single ougp chansel throvgh o MGS Reld-eflvsl wansislor
which aots =s ¢ normially-cpen switch, During the semple intereal, the dety oatiern in OSE hits &
poupk L selecls ome of these transistors and causes it o ehange om & 2ondiion of neacly inhiniie
reststaniec {1 S7E o man g 10 o of wery lew resiscanne (1000 0 or lessh Sinee i the selected stete the
Gansisios conducls currenrn within the =5, L2 W imis oo u<J'.' wall 1y bl Siesclions. i jow T Lo s
a4 & cloged switch, etivcieely rouling Lo the octpat iII'H‘ whateveor analog signal = canncoed to 128
npui.

AT OASIECanvaTaicn

AT convzreien: can be imitmisd inothroe wave updos prozram conlrol, an overfow feom e
K% 1-4 FEeaal-rime Clagee, o 2o ealeroe] mpnl. When w conversion e comalewd or the contral
nrogram wriles o mulipizaer sddrees incn the CSE, | he -.,J-I:lll':}l Lopic fpijaies (e Treansitien Loleeval -
adolay ot alkeon U g g aillaw e nolleplener wdeguate epleotion and sertling tme wnd to permat a valicd
reprenenlalion of the samal fevel too be cerablished (o ibs sample circwil ID oo A D Btan siesal has
serirred By Uhe Soe Uie Trogeilion Tntereal bas elapsed, the sample citenic meezly follows fhe signal
renamirted ra it throwgh rhe selecied moilipleser chumoel and waiie o an A ST Slarl signal. B an
A0 Elurt stznal veeurs — o al the end of the Transicior _l_i]‘tl:fi' Pif /s 10 Btan was nrovicisly goocr
ated oy rite wrining o the OF@ (A2 rL - Jhe sieapbe and buld aivpeits dre switchsd e nold, sestemans
the sampred level Tor Lhe neal siep, The mudcin'esgr puoipur i3 then 561 0 ite old condition, ., e
groona ke sinple-ended O5 Foainpul o t Lz Jor sinyg e e mcaswrement, to the second d [Teren-
Lal nput frewern hnepalihe 5 Boaapuc o 207 setfow, Note ihat if an cxiginal rr*]»:u;’ﬂ abl sizalal noogs
duirntg tloe Teansitkat Totervzl 20w bEion starls imrmedigiely wathaot wrsming fov the Trancilon inler
vl to a0 compleced. Bit 13 of the O (41 FREOR) is sei, however, and ab larer; ot s poperatsd i
it L4 Cerrcr intecropl enabled e sen - aleriing the program thes oonverions sre oosammng Loo Jastand
arc aanzoquently hahls +o be o oerrar,
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Urder aurmel vomlitons, i is aol unldl the Transilion Interval is eomplete Lhat the medsirement
PTageRs 18 hewun. ae Successive Approximacon Repeier (34T 12 ovelad tarongh 13 siems by the

bk, Tetche st slate e ouipe: eode iavalvaes ooty 1he nioss signd feant bet {M3EY of ihe i2-bil BAR.
wars., Thiz ourput eads cuunes the Jesduek iy bati-tes-amalog convertss s DATHS ELCIATE BN Cubpt
mpiivalent 12 hat peodiecd by e hold eiseuiis o response 16 o eampile wolinge of (L The DAC suinn
5 sUTAMEC with that praduced by the '.L;Jd cirpuits and with chat coming foem e geoended moit -
prase gl Jeple ended wiodel or from the secand differendisl npat dguasi-dhierentis mode}. IF
the cumreni § e somming node i nepalive the Feer ey eanulion was 1oo low, apd the come-
paran, warcic the SAE o masgiain the ﬂcs - 27l LD and copean g proesas wth el 00T e o
Troc the swimicne —ocs s :"Li".-llj'r':_ i el epprualimyiion wes oo hisg and chs 5A R chaneey the
sats nf kiv T bsefrre ovsing o e :::ﬁ.th AnneaEimatioe . This vrosrss comuinss unlil oll L2 Bits in
the waird hase been el sesled, and i nevessucy, chamgesd, The 12 stare {ped of sonversina, or D400)
screates rhar tha measurament ia eampicia ann thatthe 32 % oo eoncens o ol Bioaes eg0vakim
af the '-u!‘:.'|'l|'.“l'_' eilagi umd mey erefore e irins el o e proumsecr, 200 Camacs the esmin e wnd
ol e a retner de he A ple s and oo pegat the SAR, prosanting further 54 R aclivay uilil
neccurremes al he nest o coaditicn.

Mot vha bes s D celurunos podod agasser whigh ohe sample valuge i ouieered i3 2 treoutpud el
thu sandripd s ftaeis rarkor tram mieroel o che ..dr'nr* b oo Tedd sisruiis, s nffser valiaes panesaced

S

I II'Ii.-'.'T".'f'.I'III'I‘E R LR Ix tE e FL R TP s AL ?ﬂn':,;_‘: e and haia onnCitGs and are lerciorg -.-iiTl"-'ﬁ“"-'d
i sl a e measneement. nosegla-ended n'.r-dr mrownding the mulliplster omipot dandd therehy eilab-

fi=hine rhis sofersnoe soani) o wdenliled e aelo-wsecoiag (e Conwdeter

.25 Dwterizcs buncowems

I wda deomuppiiy O DAR clegl aod rzzerakiishing the wmrple mods the ed-oi-comesraom
Lenit I:'.n imitoites the process thit catses ihe 84T duly Lo be traasforeen 1o the pricesae, :'..’.Cf this
eovrubioss tike g Mgl amdnnt of i e whicn woodd i ferz with th:f-.-'qu*::'. PIRASUCTE Oier L
v MR dory ds st transleresd Lo holding dewws, e Darg Butfer Kegizwr (TG, H]-r:'.'f: 5 will
e unll e prosossar o3 w0 antified mnomesd the conversion dete lor processiig, 0 the Teanine,
'I.r cannal solectinn and ALY conversion oircuils cen bemo the oxt measurcmeml as dclaled Dy

Torn S Leiog Hegiler $05R; biv conditions coarralied by the proeemer

Pocbudad wrhe S0 1A cnerluce s el l.‘mc-.smu ot the DR desiymed o wogsp!t 8008 wrrite 1 Tnrnns-
Fo- rem Lee BT DATAADTRERT Bnas, This hofler weronts meegranimed sethimge ol De Yoraior
My At face Respranh o 2.00% Also inclitded are tianseeivers chat somnect ke bledirgstions| BLE
1A A fmes to the L3011 Bus AT A S 1IEH A nes . Agsnoiat=d will (hes ersacevers are Swi-
gu [man e azzipning devios wad o sevtar pidrecsms Lo A given ARYVI-A,

224 Tyagval

Az e g disitesien s pLbsle, A lavge mumhar af signals muni be precuisly I:I"""_Il:"'\-T""ITE"l ech L ©
e AT LA et es a ennveTsieT, | hi: cOnLr oI C s L AzEorimeat of g les, Yanches, read-
e msnr os, ot ming aTouils Jesigosd Lo fssice that Iﬂl']"il*lc‘- ar phannels ope properly ssieced,
oie durtitois are of AnzquAre .L,nr.__t"n. SAATECEIONE 9T Gol In@ied dynng ur“c:umplma:d DIGVInLE
gonvdesan s, on In ceeral hes logie preclides Tae need for Lo wser iy cewd iy bt che o
elemeriasy Jutails oo rhe anavetsion procss, =, making |I.'i"i.'53&-.-\.[' quansctony e e svotem and
cenilong, cont-ol proerame bl nake appropriace ugs af the 7

Ad LISEE INMTRRFACHN
1401 Aanzien Inpulz
LT Mingte-Inded Modet - Single-ended analog inpil mig n:ll.s fortbe A0 YT A ey be of two

v, mandod and floadng, A procnded fput i ooe whast love i velereaced |._. the growad wi e
“et that 1 produciog il 33 luezraten o Figers 262, 5 e e isstenment may be Tocatcd &7 4

Tl ALY L ks |y sol G ciferevi e Saieaecaded made musr by relected e voee bed ot Pazagraph 24.0.2
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distance rom Ute compueer, thers may be soms voliage difference betwesa the insirument ground und
e computer pround. The veltage seen by the ADYi{-A will be the sum of the unuesiced pround
difference voltuge and the desired inatrucient signal voliage. In cuses where such differences ure
encouniersd, they san ke minimiced by plugging the instrutilen. livio an ac ouilet a5 close ve possible to
that praviding power Lo the gomputer. (2o eof cun 2 wire from user's ground wo the AT¥Vi1-A an aloe
rraund, Spch a wire can cuuse pround looy cerrents which aflecl cesults noc only on the inpul channel
in question, but slso ca oiber chaonels. .
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Meare 2-2 Single-Ended Inpui Referenced to Lear’s Grownd

A Meuling inpul $ anc whose siate] valtage iz develnped wilh nespect toa noinl nat connected 1w
gronnd, as illustruled in Figere 2-3. The wenlifyiag chazagteristic of u Muallng source i thes <on-
necling e signal return o lhe ADYI1-A ground does nol result in a current path boiwessr Lhe
ADY1-A graund and 1he instrament ground.

Morc that the reture of o Qoating input must be connecied o one of the ADYLI-A'S analng gruand
terminuls ses Figuic 2-3% {rround poiats may e shared among chonmels, a8 Qlustrated by he bartery-
powerad soumees in Digues 2-3,

3402 Quusi-Differendal Made - The “quasi’ prefix in “yuasi-differential” cos best be explained in
e cantese af & preliminacy ceview of true dilfecenlial eperation. & roe differential input iavales Lwa
gipnal lines consected to a differenuial amplifier in such o wey that the outpat of (he device iy Tunctiam
ol 1 instantaneous o feresee between Lhe vollages on the two siprai lines, Ore sdvaarage af such 4
configuraiien & jJhustrated in Flpure 24,

Tipute 2-4(u) wesuliis 3 single-eniled penerating device that produves a signal, Ve, with respect to its
pround azd is sitvated sulficienly far from the recerving devics tor & s pnificant paise volluge, ¥, 1o he
developed in Lhe power distribution ground lines. The result is Lhut, w1 any given inslant. the dilfezen-
liz] wimplificr in the receiving devios sces hoth the simal voltags and the nuise valtags. [ ourput, Vo, i
a function of ¥s + ¥4 and is m error with respect to ¥, alime.

2.7
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Figure 2=3 TFloating ALY EA Tnpot Signals

Fleure 2-9b3 rllustrates the game device connsgcied o true dilferential mode. The same noise voliaue
cuists 0 e puwer distnoubion geound system, huot chis time the generating device pround is connested
tirectly o rhe negative jopul of the fecelving dilferentiol amplifier, Since the instantaneoes nuise
Vidilage e commoen o both the - and the — inputs, it 2 caneelled oo of the Anal amplificr autput, ¥y
naw provides g valid fepreseolation of V; wlons.

Fipure -5 iluetraizs toe ATV 1-A operating in the quasi-differential neods,

The meajur comizusd betwesn froe differential aperation as deseribed above and (e opecation of Lhe
ARV A differentlinl mode ie that in che lutter, the teo sides of the sgnal arg not simuoitangangiy
mput o oa ditferential armplificy, Ratkee, theic Jifference s astunlisbed by & sequential operatoon thut
Oretl smrnples thie vollage st one of the twa inpets and then, holding thiz vaie Tued, in effecl subirocs
from it fhe wodings ai e secead inpul. Fur near do contibions, this procedure prodeces a reaulk like
that af truee dfferential nueracion - that s, the outpoi is a fonction of the differeboe betaeen Lhe lwo
g walige:, aod cemnoen moeds voblupes wee canesllsd eot. But, sinee there da a significant tirmg
fapsc hetweoen taxing the sample and complating the final approsimation, a possibility for ercor i
introduced by the ADY11-A that incresses ss 2 funciinn of comman made signal freguensy, The result

LR S |



iz Lhat the vemmun made rejeetian ragia, whiic ansentially infinite at de, olls ofF [or ae sgpals, und is
aboui A0 AR &1 40 Hr line frequency. bo adidition, sinee the holding action of the sammlc-and-hold
circuit & unly im elfect vo ie fizel {non-ibverting, signalh infiut bot not on the seoond {invering.
rliened inpirl, The volfage rate af change on Lthe recond input should be kept below 23 mY fms. This is
the slape that resulls in s quorlec-LSE chunge during the conversion intzrval. Such a rate of change
COrrEs oG 10 13 my. perk-to-peak 2t i Hz Hne frequency. This dyoamic respoise difference
perween the bwo inpols reyuices vs Lo distioguish e ADYL1-A'e differential mode from true differen-
Tiel opecalion. Hencs the werm “guasi-differcneal.™
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Figwrg 2-¢  Single-bndsd Versus True Dfferential Inpur Modzs

2423 Aveiling Spuclows Sipoais

Ay u preliminary ateq, confum thet the compater pover supple grownd 16 contectead L potesar Tineg
{capthh ground. I coatinuily checks reveal no such connection, attach u length of 12-gauge wirs
butweeen the power supply ground and 8 eonveniznt odnt asseoiuted with earlh gecued, (All GECLAR
17/ svslema are pravided with thin conmecticn 81 the facoomy.)

2421 Twisted Fair Input Lioes - The elfects of magnstic covpling on the inpue signals may he
reduced for foating cingle-coded or differcitial inpuis by twisting the wignal and cettiro boes o the
input cabbe, [T lhe inductive piekop volleges of the (oo leads makch, the net offoo seen atche & 2% 11-4
inpad is pere, Uhse of twigted paics bas no eftect with a single-ended non-flosting spmal {referenced o
ground at the instrument end).
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141t Shiclded Inpad Lines - The effects of sleciromaciz coupling on the input signuls may be redue-
«d by chiziding 1he signal wircs, This i cepeeialty imporoent if e melremenl or ransducer as figh
snures immedance, Vo prevenl Lthe shisd [on carmving cwgrent and thus -r]n:'.r-:l-:*[nn;{ grounn loop
villapes within the ATV -4, conneet it oo ground ar the inslroment end oaiy.

423 Alowing for Inpot Setthing with High Sourcr Tmpedunce - Al solid-stote mullipledss injese o
aralt amaunt of chorgs ete e g lines when changing channels, gauwsing a tranment ereor woltuges
thul 15 discharged by the Inpwt 2ignals roprce zmp =dance. Tne ADY] LA shares Lo characteristic, and
alae injects 2 amall oh 1arge: | iz the selected Inpol ne al the and of sach conversion whes ong po-rore
eauteh i5 tumed off {see :ar:.gm:u_. 2.3 After any chanisi '"I'IHT!,,-T& and wfber any oonveriion e
ADVI-A%s conicol logie allows a 3 a9 inerval h::lrr.h fizd 35 e Trossilion Interwnl) dusiiss which
eonversions cannot start without penerstny srror conditiens. Normaily, vhiz e autfinicne time for the
inpul bransienl L sellle sul, ;.{L.-'l-'rﬁ"r'ﬁ' maie time may o nesded when the multipleser o sanluniag inio
al: ingprt t ehanne with high roares impedsmcee, poe :u]L'lL when largs amowics of shand eanacitancs
exisl 1 Lhe intereennes e cables, _-rJ-lIrl.:& linpedsnse/eaitle shunt capacitance ]1T.‘.-!"...u:'t flt‘nl'-' L?".-r'.
g shponld o avaided wheneyar aonversiais ore to be muads 80 casiom eale ok I2ss than | LA LER
ericT. This mesns thal cable shunl cupscilanse fop a 10000 sovures should not exoced TOUD i {1 3
WY = (Orey b sannet capacitance for a Y60 & source should not exceed OGE oI {107 X 'l]" ey,
e, Sasuming tesisted paic cabde capacitsnees of 30 pI/Tood, Ui censirdings translate inta 3 max-
e Tun ol M feed [T-.r::L w IO sippce, 200 faet from 8 100-10 saures, ste. Mots that theys wabees 2oe
corEelenl with pood practice for aveiding nafses pickup in fong cabls Tens, ™ols wlio (hat selding
crrare pan he climinated by inereasing the tme between copverdons or ineorporating 2 software dzlay
betaeen chunmel chupges nad progeam 1t cammands.

%43  Conectioos
Flaure -8 ilusiraes the location of user connectars and seniches oo e composent side of the
AW 1-A heard,

Analog ingat sipnais are nput ta the A0V 1A through the 40-pin connecicr. Pin assignmenies for the
gonnector are shewn in Tigure BT The prupes Berg-to-Bery sable iz the BUUMR, the propes Barg Lo
nreparsd spen-erded -::I;I::Ie s the BCME. (S Maintenanes chupter Dec furibies fommation.}

1420 Diswibutien Pumel - Figlce 28 gliows an 5323 ! Chgtribution Panel that o connected oo the

rear 1o ine ADYL LA Berg connecear 2nd on the [ronl provides easdy dentiflable o l:'r"-«":nif‘ﬂﬂ}'
acorasiblc harrier strin r.nrnr:;u:m" U uger uppErains. Bach H3Z2 accamme adates tern ADY11-A5 wr
ome ADYI A and one ciber single-connecior devies, The ATYT -4 i shipped with decal ses that
speciticaily wdentify AiXvil-4& inpute and outpets, Wore thad the H3253-B Powatioriets dax may sl
bo wsed with the & 3371 1-A (See Mainlenance ciapier for approprizie pobontiometse boa Groul.)

2.4.%7  Twiernal and {!ock Starts - The zxlernal sl sipaal lns, pin 5 of the Berg connecion or TAE
8 {see Figures bo and 2270, s u T"'Lu_-um]:.al,jl:.]_c input that 111::5:11’(5 Frve unil Louds (B0 00A) Lo any
 driving oulput, Tolversions st on the high-wo-low travsiiione of this siphal,

Pn most cases, dhe 2ximrpal siecl sgaal will be prodvoced By a groundsd (non-TNueting] poise gei o
at logie sirevitry laesisd in 7 grounded instrumen:. Theveium path for the Friernal Startsipnal sill he
thraugh the power Hno 'rmund syeiem. For this reason, ground differences betwesn sulee aild vol-
puter should be Lﬂ_|_r"_|_|:'|:'LL.-_.l=-.ﬂ iG DICwont spuriqus atart pulses due o pround o€, In ng gzse should »
geparale retura linz e rum hetwesn grownded sources wad 1he compater grownd. Oaly wiik Ooaiimg
devines shaald retom lines B rus beowesn sowrce Iogie ground and lopges groenid pims om the ADVI LA
Derp connestor, Sxlernal deviees that require buffering can e inlecfaced 1o e ADYL-A throogin
Schmii Trigeer § of the K %114 clock (8T1% Connestion 13 made by means of 4 DRC 70007 byps
Jumper {Figure 2283 by TAD 3 (Figure 2-80 of the ADYIL-A.
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Figure 2-6 ADVil-A Conneclors and Swilches

Conversions that must he initigted in comsequence of Gme iniervals 2r on every alh external event may
he trigpered Trom the KWVI11-A thvough 2 DEC 7010771 type jumper connected from the clock
outpul tab {CLK) to the ADY11-4 ¢lock overlow tab {(C).

2433 Mode Conkol - The ADV]1-A is equipped with jumper loge {see Figore 2-63 thut permit
chanping eperaiing made from quagi-differential {no connection) to single-ended (umper installed).
The singlesgnded mode can aiso be selected by connecling Berg connector pin © 1o logic gmund This
alternative is mrovided o pemiit convenient external mode selection in installations that reguire l'ru
cuent alternation etweesn one mode snd the other.

244 Veotar and Address Seleciion - Dovies and vector addresses are assipgned Lo e ADYI LA by
means of Lo switch packs {57 and §1, Figure 2-6). 82 is a pock containing 1§ sivgle-pole/single-throw
switehes, numhbered 1-10, thet communicate wilk Gata linés BDAL 211, Assuming BDAL liney 12-15
ta he zet by the procsser 10 1, 51 permits assigning any sddress between THO0 aad 177774, The
recomimended uddress for the AD3W11-A Statuy Regisier 15 170400, sel as lusteated in Figues 2-104a),

The Data Buifer Hegster aulomalacally receives the nexe even kddezan following that wssipmed o the
i ER.
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Figure 2.7 ADVI1-A 40-Fin Conoecior Pin Assignments

|
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!

1 WA

Figure 2-B  H322 Disiribution Panel

The AD dune inlessupt voctor address is set hy means of 81, an 8-switch pack of which only six
switches are utilized. Phese switches comstuaicale with BIDAL Hines 3 through 5 and cun be 521 0
merements of [0, The errar interrups vector automatically recevves an oddeess that s four locations
Righer thia e A/D dons intertunt vector whoese recomnended address is 004K [see Figure 2-1T(h}]




Figuee -9 Module Jumpers

3.5 PROLEARMBING

4.5.1  Comtrol/Stalus Repister (C5R)
The signilicanse of the CSE bits is-defined below:

fip T A 5D ERROR | Regd: Weite) - The A/D CREOR may be pragram s=t or cleared and is cleared
by the processor INITIALTZE. It ds act by any of the Tolluwing conditians;

L. Attemipring an eslernal or clack start during the transition incerval (st Patagraph 23,0

2.0 Artempling any slart during § conversiun 70 progress

3o Failiing Lo read the resulr of @ previous conversion befare (he end of the current conversion.

Bir J4- ERROR INTFRRUPT ENABLF (Reqdy Write) - When set, enables g pragrum interrupl opon
wr errar eondilon 44713 ERRORL Tnwerrupt is gengrated whenever bits 14 and 15 are sel, regardless
al winch wss ser first,

Higg T3 12 ot used.

Birs T8 MULITPLEYER ADDEESS | Rewdi Welie) - Contain the number of the current anmalog
mpul channzl being cddressed:

Br 07 470 DONE | Ready - S¢t at the completion of & conversion wheet e date huffer is vpdated.

Clewred when the dalu buller is read and by the processec INITIALIZE, If enabled interrupts arc
reyuested simultanconsly by both bits 07 and 15, bit 07 has 1he bigher prEority,

2-14




Birlii: DOAMNE INTERRUPT EXNABCE ( Kead! Write) = When set, ¢n H.h!ﬂl.‘l A program interrupl 3 the
cumplelion of & canversizn (A /D DONE). Intecrupt is generated swhen bil 07 und kit 3 anc both set,
regardless i seguence.

Rif 15 CF GOCK START EXNABLE | Read ! Write) - When set, ables conversions ta he initiatzd by an
overlow from the slock epeinn,

Bitdld: AN TERNAL START ENABLE ! Rend; Write) - Whee sel, enaklas corwaenians to be taitialed
by un ealernal siginal or chrough & Schmit trdgger from che clock option,

Hit (4 (8 ENARLE (B! #ria) - When ast, causes bir 12 of the [Jata Boffer Register 10 be loaded
o ow | oat ihe ond af any comversion.

Nir 2: AFATNTEN AN E | Read Wiite) - Loads, when sct, all bita ol the converted datz avtput equsl
tn Multiplexer Sddress TSI {Bil 08) at the sompledan of the nexl conversion, Cipated by the processar
iNITIALIZE. Ueed for all 097" and “all 18" lests of ASD cousersinn o,

S Mo used.

Rit i+ A1) 84 K Beadd; Write) - loitiatcs o conversion whea ser, {gared at the romrplelisd of th
conversion and oy the proceasar ESETIALTZE.

u [ 1 - T 1 LLlA_ EUURNMELERT
—_— —  —te . A~ - e
H L
T4 : T I i—l 1 1Sl
Lt ["!"" A | ! jl""l'l'l MIT “aLuE
+ 1 t } .

—IN AULEELY
S Td IR

T mERmERLE

— o
L PRI R vl T Tl HCR H S | L

! |
L
1

=
JoMR D LRI
— lIMOLE Flhizhz
t LE& AlETIES Gwe TeR CHET EAR TALTIT
o -'. 4 i L N RETA TCIA! PAT
—— . A - —
= by TRl
i ajataela D wiuwic|e [e]alEEE,
: S o T —r
1
[ |
CHEERE
i |wEcTER
g' —'I SR 30
g0
i.— W d
T | |
I l" T T By 5T
| ! | : | CRE ]
{ -

00 Tl RE 0L DE 3T UR o udogd o rhon % T4
Arwl "Cived ] JLESTIT

E. WTCTOR GUIzEs SN1I0d CIET P& AnC4Anc
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Figuee 2-11 &DWI-A Control /Status Register (CSR)
VEAMIFG 12r dl2T=!
— —. .
[ ER] -E3
1% *q 17 1 | 0 o (L1 nT [E ok Ze Ld , a2 a1 bl
[ I" P
1
. i | |
S Rl — [l
-r e a2 7ED CATS FRELDY
[RCLLFT ]

Tigure 2-13 ADYI1EA Daw Buffor Register (IDBR}

.52 Diain Buffer Hepisior (TRR)
The DER iz actslly two separale repisters — one read only, the oibsr wrile only.

Bend Coly {Cleared al provassor initalize)
Hits {5-13 Mat vsed, Should rezg as b
Al 12 iR T Aaed) - When (D ENABRLE (hit 030 of the USR has Daen ser, DIBE Wit 12 will be
bvagdedt toa | oab the mmd of monsveraion
Sy P00 CONVERTER DATA (Regd) = These bits contain the results of the last ASD
LOnYerRinm.

rite Only (5! o 200y Ac processor initialize]

ity £ 3508 Mo wsed,

Hivy (17 VEENTER D04 (Wrire) — These bty arovide v proerammosi aflsst o Lhe convesisd
vilue zealed.d DA 258 = 1Y) AT LEB, The hardware initializes thiz value to 2003 [mid-

rargs). ¥alues greater chan M0y make the inpiut volisge appear morg ]mﬁ.itiw-.
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L53 Programming Exadiple
Read 1 4707 conversians from channel 9 into logation: 4000y—4 176 and hall.

Hidy
Tur
LOUEs TSTR
F¥L
g

nowv

CER

HHE

HALT
ATIRR iYoanyg
ADARE 17040

«EbD

LTAEEY:

PELLT T
ALDAE

% ACEF

Loop

AADSH

MADER, (ANY+

R, 4200

LGOE

ETRAT

F8twctiog u subsequent converzien belore moving dain Grom o previgws Sonversion % o be yecummeaded only

CLEAR ASD STATUE RMEGIMYER
SET WP FIAST ACDEESS

TART A0 SONVWERETOMN

rZHESE DONE FLASG

iHAIT NNTTL FLAG SET

ISETERT SENT POMYERSION#
pOLRCE SONVERTED VARTIE
FFRON &A/70D BOPFEX IMTO FEMCHY
TLOCATION ArnD SET U sEET
LASATION FOR TRELUSEFLs
fCHEDE IF job CORVERSIONS
IEAVE BEFH 2NHE

R0y GET REXT CORVEREIVN
COME .
faA0 BTATIUS REGISTER LODODRESS
1EAD BUFFER REGIESTRER ALEBEESA

wilk synlems eygaippesd wilh non-prosesaar memoey refresh, as provided in the REVI opdionn. Withaot chis
capzhility, data will be Tost occasionally by CPU memery cefrech interveniog betwesno the LNC and MOV com-
munds. in general, non-processor meoory refresh 15 wsenlinl 1o realhsdng the Jull polenial of the ATYV] 1A,






CHAPTER 2
KWwvii-A PROGRAMMABRLE BREAL-TIME CLOCK

31 GENERAL DESCREPTION

The WY 1-A it a programmabls dock /counter eombination that provides a varicty of means Jur
iheter=ai ning time inlervuls of couptiel cwents, Li can be used 1o generate :nterruple Lo e LSI-1
processor al predelermingd intervals, tosynchroenize the processor Le exlerad geenls, oF #0 mosire
Lime i eevals or cscublish progrunmed ratias hetwesn inpul and ouipl events, Te2an also be used Lo
srarr the &LV 1I-A Analog-to-Migital Canverler eilbier by ¢lack counter oveclluw or by the firing of =
Schmzill wrigges,

Tae cock connter hag & restlution of 18 biis and can be deiven frem any of fve inlernal crvsal-
contealled frequencies [ 100 Hz to 1 MEz). from a line Greguengy input or frowm o Schmits trigger fired
ov oun ealecnal inpur, The EWY11-A can be operated tnoany ol [our programmahble modes: sl
irterval, repeated intecval. esiernal event timing, and ealecnal cvent timing frum zero bass

The KW¥] [-A includes two Schoodd seiggsrs, sach with inlegeal slops and lovel eontrols. The Schmitt
riggers nermeit the wser Lo stast the clock, inilale AT conversions, nr eenerals program interropis in
TESTONEE Lo ealernal events.

T he physical stiseture of the KWWY 1i-A 1 Gleetrared in Figure 3-1. The unit in conlainesd oo one quad
sidc madule whose Cnwers inferface to the LERIL Bis, Llser interfacinp Der Lie Schiritn criggers v
clock gverTuw siznils is seoomulished by meass of @ melt-pia cennesor (T11. F A& O connectors
LK. STIV are provaded Lo peemmit direes and simple ceonections af clack everlluw and Sehmitt
frigger mupuls Lo cocrespanding torminals on e ADYI-A A Converler, Switch nacks el
weleciing CSE (Cantral States Kepisles) addeess, interrupl vesior address, snd Schmitl ioigger slaps
it lovel condiliome. Serewdiiver sommrols (K16 sod R19) permit secting Schinils vigges iovels. Prow-
con s wlss made via the mulli-gia connestor G for ealernol wsce-provided slopes swilches and level
crntrals,

12 SNPECIFICATIONE i@ 25" C unless atherwse specifisd)
320 {lack
Ceillator Acourucy (041 %
H amgre Basc frequency (10 MIT2Y divided ints five selectabls rates
{1 REHe, 100 kHz, 10 ¥Hz 1 kHe, 102D ling frequency;
Schmitr trigger 1 inpui

122 inpot and Tutpet Sipnals
all inpuis wad vuputs ams U0 compalible ualess atherame apeciled.
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Ligurs 3-1 KWVT-A Canncciors, Swilelies, and Cunlrols
A 230 Input Sigaals
L. 1Y IN (Schmite Trigger | Inpuil
Inpul Hange SV Ly 20V
pmasiinnum Lierns)
Azsertian Level Depends upnn porition of slope referedce seleclor switch
and level conirel: tngeering ranpe, =17 Y ta +]2 W
LItiin Mser dewvics
Keaponse Time Depends upon input waveform and amplitude: tepically
SO0 ns willt TTL lopie input
Hyarzrosis Appruaimately 0.5 ¥, postzive and pigacive
Characiveaslics Singleended input; 100 kit impedance 10 ground

2. 8T2 IN iBchenitt Trigeer 2 iapuc)

Saroe desenplion as 5T1 1M



AL:I Cuipur Nignals

1. CLE OV [(Clagk {dwerllow)

Asgerlel Lave] L

| Heslimalion Uaer device or ADVIL-A

Phuration Approimately 500 ny

Chamaelerississ TTL opea-callecear driver with 430 U pull-up Lo +3 ¥

S{usiuo gonice current fram outpui Lhroush laad @0
ground when outpul s hagh (& 24 V) dmA

Mavimum sink current Jromm eateroak souvce waltage
through Llovd Lo pulpol when outpuc is low (=208 V) B mA

10 8T Out [Schmat Trigeer 1 Gulpun)
Saime descriptinn as CLk OF

1. BT2 OUT {Schmitt Uogoer 2 Oukpul)
Same description as CLE OV

3113} Ecvironmestaf {rel' DEC STD 102, ¢lssn O

1124 Power Boguircrocnis (lrom LSI1-F1 Bus Power Suppiy)
+3V [.75 A typical
FL2 v I maA Lyl

33 FLUNOTHINAL DESCRIFTION

30 Bus Contral
Figure 3-2 ilustrales e KWW 11A in hiock dizpram [orm.

The logic associated with the Sus'coentrel black inaintaing proper communicativns proiocel heragen
the processar bus and ibe KWVEL A, This logie generates wnd muniicrs the bus signais involved
during izlerrupis and data fransfers Detween the processor and the KWV 1-A, 1t permics the KWWV -
A to recaenize when it 3 beine addressed by the processor [uddress delined by (e Address Switch
Packd Lo prescribe the logation in memory pemmting Lo lhe slacting addresses of interrupt secvice
reiines [hy mewas of the Yeclor Address 3wilel Paek), o inpot eantzol dale frem e processer. god
tor culpul dala be e poocgssar,

laterrupsis can be snabled for bol% vounter oveeflew and operation of 3T2. Suece cach of these enndi-
tons Tadses a Mg it the Coareol /Status Heglster, snd sinee separale ermipt seetars exist for each
copditian, fhe conditians may be distinpoisbed either by weernrs ar by testing Mae bils.

331 ontrolsStatus Hevisier

“he Contral SSlatus Repisler (3R} pravides 8 means lor the processor o 2onicol the operation o the
KWYil-A and 1o derive infarmadan shoul its opeealing condition. Rits arc prowided for enabling
intarraps, mode weleclion, mntsnence opeiations, stsrting the counter, anl overliew and Schnit
trigaer evenl moniloring. {8qc Sigure 3-9 and Tahle 3-1.)

3-1
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Figurg 3.0 KWVYII-5 Real-Time Clock Block Diagram

352 Mopde Candral .
Lopic cizvedtoy associdicd wilh the meeds conleel-block permits KW %1 1-A operution in faur dillerent
rades s graaified by Btz 2-1 ot the OFRK,

2240 Blods G Smpie fulesslh

When the {3 |‘-I|’ izactinthis made aichar by the [irncesanr ar bee & Sonmivt Trigger 2 ovenr, the snontor
1% loaded (reom Lhe LLlfIrT Preeel Eegricler farhich Rus prﬂ'mu:.l besn Eruosd wilk th:: 'y n:um‘:l{:mtr.":
ci the wmbese of coume desued before aveeflaow), s leaded, ihie counier Wil incceianni au the
solected Tane unt) ic everflaws, (verflow cloare the (R bit, sets the cdverflow Flag, and interrapta the
mracessor D tal funslion bes been erubled. INnleczupl bas ool been enabled. e KWV -4 wais [oe
praceesar inferseacinn,

3057 viede 1 (Repeniad Tpfersz!)

YWhan the (r{) hit 5 sotin thic mode, the counter is naded from the Bolfer ) Yreset Register (BFR) and
i then inuremented Lo cverflow us for Mode 0 In Mode |, huweser, overow does ot dear the GO
biiz Snelead, 1 eanses iho caunter 1o he reloaded from che BPE, raises the Overflaw Flag, initiatcs an
itersapt sequence if the C3HE Tnlecrupl on Overlew bil s sed. ond ceoses 1he counl e be coniiowed
with-mar Lose ol data.

¢ e



1323 Flede 2 (Exteras] Event Timing)

When the £HY hit is set in this mode, Lhe counlee s sed 1o O and then incegmented at the selegied ratg as
long we Lhe SO bl remains scr. .‘L.l' axtzrnal signal to Schmit Trigeer 2 (3T2) causes the currenl
conlenis of the coentar to he boaded inta the BPE whis (he counier canlinles (o eun. Al the same ime
the 812 Flug is set and. il Interrupl 2 35 epabled, 20 interrup is gensrated, thus permitting the program
Lo ces] Lthe valee held in“the BER,

The saunter continnugs ta man after the 51 cvent and alse conlinwes o run aller svecflow, Tnterowpt on
{verllow muy be enablad e alert e program 1o tie overflow enndition,

3534 Mode 3 (Exiernal Event Ticing o Zers Base)
Ohperulion in Mode 3 iz identical tn that in Mode 2 except thal the cownter is Zeroed each tine an 5T2
event lowds ite contents mmie Lhe BPE.

3135 Flag diverron '
In all Fmodes, 10w sseond overllow ooetics betore the Owerflow Flap ie cesel (1.2, Belore o pror evenl s
sirviced by the pracoesar), or 1§56 2 fires when ihe 3T 2 Clap s aleeady geg, the Flag Onerrin hit is sec

3.8 Oacillaree, Divider, Rate Controi CThain

The circuitry assovisted with lhese blocks provides the time haze that is fed i the counter. The
O] -A peretits siglil dlock conditions to bhe specified by ks 53-3 of the O8I STOT, | &7,
PN k=, 10 kHz, 1 kHz, 110 Hie, an external time buee applied o 5T1 and ling frequeney (51 or S0
Heimicked up frem bus line BEYXT. External perindic or aperiodie pulses may be sppdied (0 8T and
suounted, provided thew meet the eriteria in Paragraphs 4.2 and 3.0.6.

315 Bofler; Preset and §numbar Hepisters

The Buller:Presel Repisler is o word-ceienled, L-bit reaneric regivter that can be loaded eilber
under program contral ar from the cnanter. !'n Maodes 2 oand 3, he Lieing o 5T sanses the PR onbe
inaced with the rontencs of Lie ooanier. The BI'R carnot be leaded by the propram in chese modss we
lung as the G0 bi e sel,

Vhe counter 3 4 1éa-bit inlernal cepister acesssible only by way -:|F the HPR; in dodes 2 and 3110 can be
read indiresctly theonwgh he BPR.

330 Schanit Teegpers

Rach Schmit trigpers are eyuipped wilk swilches 1o permin seiceting -‘|-."]'|': ditection (+ or - ani
Uireshold selecence level ST ar J12% 1o +12Y% continuowsiy variable), Bacl Schmei igger is alse
cquipped with & serowdriver-operated polentiometer Lo peridl s210ing the warishle threshaid level.
Switch-pack and polenlioimeter tecmingls ore all brovghe to multiple commectar J1 Lo perot atial-
menl of exleraal user-provided slope and leval contralas. (Ses Fguce 3-10

The iwo Schigile telgzers are nzed In somowhar different ways:

ETF - Terlorms as an exieraal time hasg input or external inpul for apeniodic signade 10 be
counzed. Cumuote both to 5171 FaFT ON cunnecior Lo provide exlernal s1a:0 gignalé 1o A¥11-4
and, through rule cunizol viceuiley. o perinil scicetian 25 input to the saunier. Musunum fre-

cragney varizg 15 a fination of inpuot wavefnrm.

542 2 When he 3T2 S0 EMABLE bin is ser, ﬁring ST2in any mode seis Lhe GO bilwed 1nitiales
covirter action, wivses tha N2 Flag to he asserted, and generaies an aicoevpt i®chac function is
eriahbed. Whes the G5 bil is set in Mades 2 and 3, firing ST2 causes the Bufller Fresel Bsemzler Lo
b igaded Fras rhe eomanter, the $ T2 Flag oo be set, and an inlecrupl w0 be gencealed it eaabled,

Llu-
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Figure 2-3 Crennesting External User-Suppiied Slopes and Level Controls

2d CONMMECTORS, SWITCIIES, AND {LONTREOLS
Fieure -1 iliustrates the losation of wser connectors, switches, and coniccts on the component sids of

the W] -A buard.

F4.1  40-Pia Convector
Figurc 3-4 illostrares (he 40-pin cornectar nin Bﬁlgﬂ]‘l‘tﬂﬂ‘l‘.ﬂ for user inpwis and cwipuls. These pins may

be connected ia the optiotal H322 Distribution Fanel® {see Parugraph 2.4.3, 1) for eonvsnient external
nser avcess. The proper Berg-to-Barg cable iz the BCOSE, The proser Berg (s prepured open-cnded
cahic ig the BOME, .

342 FAST OM Compeciers {Clocic Gverflow and 571 Owrpuis}

Twn FANT ON connecior tabe labeled CLX wnd ST are sitvated in the wpper-right corner of the
KW L-A baoand (see Figuze 2-1), These tabs are sleclrically in paratlel with pinn BR (CLK OV Ly and
LA ETT.QUT L) an e dd-pin connector and are intended to facilitala connectivns by mewns of
module jumnpers (shown in Figare 2-2) to the clock overlow and ext=rnal start inputs on the ADVIL-A

(sce Paragrapgh 2430,

L4 Selvclor Swikches (Address, Vector, and Slopey Referenee Eerel}
Figare A1 idvetiles three swatch packa (81, 52, and 830 that the KWY11-A provides to facilitzte the
seleclon of U8R address, vector wddress, and slope freference level conditions for Schimitl Trigpers |

and 2.

Ul KW 1T-A 5 evipmed with deanls which perodin pecacen L identilicatinn of sennl nes gasociated with HA22 erninals.
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Figure 34  40-Pn Conneclos F'in Assignments

LaE1  Address Selection - Swiich Pack 81 contains 10 single-palefsingle-lhrow swilches tkot som-
menickts with daka hines DAL 11-2. The KWV 1E-A reads the 8DAL Lliacs only in reaponse to BR5T
wliich Lhe provessor asscels anly tor an addross of LEOTER or higher. FFor this reason, and becauss (e
KWWY 1-4 transccivers are hard wired 1o respond ondy when BDAT bt 12 02 a6 1o L, 3] permits
arsipnine the C8F sy wddress ending in 0 or 4 between 170000, angd 177774, The recommended
address Jor e BWY LA CSR js 17020, set ag illostrated in iFipure 3-5. The BPR awtuematically
receives the nest even address following lhul wssipnsd Lo e TR

1 -' i q a [ CLTAL EQLWALENT

o g—— I - - —_—
T . " P IR B = o |LaslzaL
Log- L e]e a e s e e e o | Eovt,:

51
) i !
. i i |
L | ] | | 1Ll K1l
1 : ! FEITITH
T L e e e L o L B e - T Rt B
A— Al 4kl ML R INLEHS —
ROTH -
| Zmitchsa 10e Upu o s
rzc<ar ar xlids rzcimlyp. )

Figore 1.5 KWVY11-4 CSE Addsess Switehies {Set far 170420)
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Al Veekw Seleetinn - The clovk seerfiow sterropt vestor addrgss iz el by msans of 55, a 7-
galch oack of wliich enly s1x switehes are 2tilized, These switckes cummunicase with Bla4 0 '|||'|k_5, -3
A can Ge el 1w crerements af [0, The 8T2 inlees_pe vectar autors anically reseives no oddress Lhat is

Tnur Inzatinns Tigher then che elock averfine interenpl vecior whuss recommen ded :-l-']dr"-:-: iz Q0G0
fape Dirure 3-8

[ PAILARL O SISRLTR T

PR N e, BT
| LY L I

["I | | | 1 : i "_'_I_lEL--'-Lf.n
| | 1 . oG TGN

PNAFL = YSEFS ——h

-2 LIRS TR - TIN5
hLO7E

L= bef O TR C TR PTETS
izvanr i milde smr sy loerT

Pigure 3-8 RWWI1-4 Vaotor Address Switches (Set Tor GO04400

F4.50  Sloge wne Referenee Level Selector Switches and Coanteeds (500 Figure 373 - Slope and refer.
enze level saleet on o ST and 8T2 are avcomplistied by means of 52, u T-gwitch pack nf which anty
“swilches L--fare awed. Vwo reference medes are seleztahle Yor cach Schunitt teigper - one that picls o
Frean level appreopeiaic to TTL legn. and one that picks o vanable level that permits setting the 5T
ereshuld Lo any pint between =12 and =12 ¥,
MOTE

Ulser shonld rake care Gind both TTL amd ewrioble

switches D eicher Bchemice triggst ate oot oo simul-

Canewusly, This condition will do no duwnupe v com-

perents, hot prodoces onpresictable relerence levels.

Mebe also that if ce sipsal is conneceed ta 2 Schmitt

Frigger inpot, hoth fliveshald swirches Tor figt K7

should be wpen for aoise imousity, Alternabveiy,

STHIN and 5T2 1IN can be previded exdernnlly,

Slope seleclion 1 acoumplished By separale swilches Jur 8T und ST2. cespectively. Whién the relaed
awitch iz an. the fiting point effectively aocurs an the pasitive stope of the input waveform, When the
swilch is ofll the firing peint vceurs on the negutive slope. (See Flpure 3-8

1.5 FRUOGHAMMING

351 CSE Bl assignments .
TSR bit assignmens are idenlified in Figure 3-8 and defined in Table 3-1.
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Figure 3-7 KWY¥1l-A opeReference Level Seleceor Switches and Cnntroly

LEID Baflor/ Poesed Repister 1BT

Mhe BFR iz a Ta-hit, weerd-ariented, read wiite regmster. Any alleampt io wrile o byle iolo this regliler
welll cexull 1moa whole word being woitlent In 3odes O and 1 che pregram may load it with the 27s
complyment of the gumhegr ot counts desired before avarMow. 1o Mods 2 and 3w peroals indicect
reading of the clock counler.

253 NMNermz! Control Sequences

LAAT  Rdode 00Singie literval) - Contral code far operation o Mode O st sUpport Lhe lellowing

SEgULETC!
I, Conlral program writes desired count (2% complement) ing BPR (sce Patagranh 2.3.5)

2 Preproan wrings gonrrel codeinto Controlf Stalvs Reesler a3 wndicaled in Tabkle 3-2.

Lo IS T de et high, XKW VLA sespands by Inading the Po-bit cowaler (zes Tarapraph 3.2.5)
fram thie BPR and snabling the couniee G0 b ot o and 81100 R A Chit ie 5el
hich, BWVL-A wens Toe 3T2 owvent, then ssts the OG0 beo aod luads sad eoshles the

sl

Crounier s reinesls valil overfloor, then halts (G0 b s cleacsd)

F~-

A0 RWYTI-A raises Qeerllow Thag and ieavcs interront iF the OFFE THNT OV bil e sote it infer-
rapt 8 oaed sitaaled, EWYT-A warts Tor program iolereentior

k.

[rrepsan respands toonterrozs oo intervenes in conseyuense of aiber eritoria {e.g., tosony Lhe
Crverflow lag er the ASD Doos Flag o overflow was whed ot starl un & 7T ceovgegiaing.
Proeran repds the OFE, olears the Overflow Flag and o nu cowenllof o mooz chanzes are
ewgitived, acte the (33 hit or the §T2 8O0 TMABLE bis 10 joentar the seguencs gl slen 3.

el
i

R il - T
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Talila 31 EWYIL-A CSR Bit Definiticas

SeL .'._’-':.-,-'Cl-lsrrd By

Hemarky

Mead Wi to O

4 IWT 2
(INTFRRELFLU
OM 3TH
Fead W i
1157 CD
EMABRLF
Bead s W ride

12 FOR
(FLACG OVERRLIN)

Evad /¥ nie

11 DIG
(iMSABLE
INTERM AL
CRRCILEATOR
Head W nite

1 MATNT OS50

Wrile Only

UMAINT ST2

Write OInly

Zet by the Aring of Schmite Trigger -
3 ur ke seiting of the MATKT ST2

bit i any mode while the C(¥ hit or
the 8T2 Ci0 BWARBLE bit i sel.
Cleared under propeam cantecl
Also vleared at the *1'-going tran-
sitan of the £70) bit unless e 5T2
(it} ENABLT hil has provigusly
hesn el

Set. and cleared undecr program
conerod,

Set und ¢lewrsd under program con-
trod, Alse clearcd at che “1"-poing
transitinn of the GO bir,

St when an owverflow oeonrs and
the Cverflow Flap is sl ses from a
prewions vocurcence, or when ST2
fires aod the 512 Flag 15 wlready
et (lesved wnder poogram cantrod
and ul the *17-gaing tramslion of
the £302 hit.

Ber and  clearsd under rnErsm
cantrod,

Aot under program conteal. Clear-

g 12 por fequired. Alwaye read as
a "t

Set undar program eontrol. Clear-
ing s not regquicsd. Alwaye read as
g oy

"Muse be clesréd sfter sdcvicing an

ST2 interrupl Lo epable further

inlerrupis, When cieared, any’

pending ST interrupl cequest wili
be vanveled. IT coabled inwrrupls
are requestod at the sume Lme Hy
hite O7 and L5 bil 07 has the higher
ATIOTiLY.

VWhueat 391, the assertion of 572 Flag
will eowse sn mlecrupt, IF sec whale
8T2 Flag i2 set, an inlerrupl is
initiztad. When cleared, any pend-
ing ST ladereupt requent wili b
canegllcd.

When sei, the assertion of ST2 Flag
will set the 30 bil and clear the
§T2 GO EMARLE hic.

This hit provides ithe programmer
with wn dizarion that the huaod-
wedfe i3 heing Asked 1o operdle At a
epeed” hagher 1han 18 compacihie
wilnn Lhe soiears.

For mainlenance nemases, this b
inhikits th= alecoal ¢rvsial
psoillalor frogn incrementing the
clock counter. Ulserd 1w conmjunclien
with bit 10 below.

Fur modtielaings purpases, setng
chis bit-high simulstes ons veele of
the internal 10 BMH= crystal
nsciliatar weed i increment the
clock countee.

Bctting this bit simulales the firing
of Schmilt Trigger 2. All funutions
jnitiated by 5T2 cun be exsrcized
under teogram comicel by using
this bit.

s qe—



Talve 3-1

WY -A USSR B Nefaitians iCanl!

—_— ———— e ke

EMAINT 5T

Wrile Clnly

TOVELG TEAG

Fead “Wrics 1o

N B A
(% LREUPT ON
OVERFLOW

Head S Wrile

3 RATH

Fead Wrile

S MMEE

Read Write

I

Head Wrile

St By Clepred By

Kemmris

ot wnder program eontrol, Clear-
ini 15 not reguired. Abvays vead as
T L

Ser each time thi counicr over-
Nuwe, Cleared under propram con-
trol and at the "17-gaing transigion
of the £} bie,

Setoandd clewred  pnder

conLrul,

PO

Set and cleared under peogram
cunlrol,

et and clesred pnder program
vunlral,

Sz and cleared under program con-
trol. Alse cleared when the counter
cverflomrs in Mode G

e

Setrng thiz kit simulaes the. firing
af ATL. Al functinns mitisted by
ET1 can be exercised under pro-
gram control by using ihis hie

H bit 6 s st it 7 sl will imitiate an
iegarupt, R 7 omuost be oleaeed
after the interrupt has been serviaed
l enwble Turther overfiow inter
rapts, [ aleared while an overfllow
interTupl requesl io Lhe prooesser is
pending. the request is caneelled. T
rnabled interTupts are requesled a1
Line same iime oy hits 7 and 15, hit
M7 has ihe higher prioTmie.

When chis bitis set, the asserticen af
O L0 ae wili penerade @ ineer-
rupl. lmoerrupt s elso gencrated af
it fig setwhile (2 L LD Elap s sel.
H ovleared while wn owerliow inier-
PUD roquost o Phe processer o
pending Lhe reguesl s cascelled,

Those bBits select clostk srunling rule
0T SOETCe,

S d 3 Bui:
0o o o STOF
T i+ 1 IMH:
o F 3 100 kH:
& 1 0kH:
I & 0 | kH:z
I &+ 1 NI H=
I ¥ O 5T
I I 1 Ling 3000 HD
21
Meode(= O 0
Mode I: 0 I
Mode 2: 1A
Mode 53: | |

Berting chis bit millal=s counler
acticn @& determiiioed by the raile
and mode hits. [n Maodes 1,2, and 3
i remaine sel wolid cleased, In
Made T i clgars itself when counter
overflow  accar~, Clearmg bit ©
zeroes snd inhibits the cowvuler

3-12
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rI.G G0 ENA ! E1F FLE i z 1 H [
TAT 2 SOR R5aIMNT MalkT INT oW a1 M0 il
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-Figure 3.9 SR Bit Assignmenis

3532 Mode 1 Rupesisd Enreevai] — Contral code Tor aperation in Mode 1 musl suppoci the follow-
T st LTI

1.7

Caniiel program writes desired couni {8 complemenl} mite the BPR,
Dragram writcs contral code inlo TSR as indicated m Tuble 3-1.

DGO it 0% sef high, KWy 11-A responds by loading the 16-bil counter frow the BPR and
analdling the counter; i[ GO hit is set fow and 8772 G0 ENABLE hit 35 set high, KWVI1-A
waits fur ST2 eveni, then scts the GO bil aond loads and enabliss the counler.

Counler incremcanis wintl overilow.

KWV 1-A reloads counter from the BPR, reanables the counter, ruises 1he Overflnw Flajrin
ihe CER, and dzsues inlecrapi b3 the processor il interclipt 8 cnabled.

IT second overflow aceues before ficst is serviced (e il Overflow Flag is stilt high when neal
averflow sceurs), KWVL-A Flag Overrun (TOR) it in the U8R 1% sl hjg:h Lu alerr pra-
arurn 1hat daga hias baen losi

Propram tesponds to incerrupl or intervenes in consequence of olher criteria. Program reuds
CHR, clears the Crverflaw Flag, and if na counliag or made chanpges are reguiced. #18 the
0 bt or the 5T2 (p(} ENAHLE bit i recnter the sequencs at slep 3,

3533 Mode 2 (External Faent Timing) — Conirol vede for aperation in Mole 2 musi suppart the
Fallowing sequanes:

1.

1
.

Lal

4.

3,

Proscam writes contral code imto TSR as indicatec 1 Tuble 3.4,

KWVil-A respondn by incrementing the eounter {zeroed when the (0 hit was clearsd) ot
the selected rate votil the 30 hit s st Lo D,

£T2 pulee loads current counter contents into PR, sets the 512 Flag, and geaerarss intcr-
rupl 1f TNT 2 is crahled.

iwerliow seis DVFLD FELT high and, if INT GV bit @ high, generales interrupt.

{auneer continues 1o joerement until processor s6ts GO bit to (b

Marmally, program enables INT 2 and/or INT OV bits, permitting the processor 1o syachronize ita

operations with Lhe external $T2 cvents und prevent.loss of data by reinlualizing (e process after step

4,



Truble 3-2 C5R Bit Settings for Yode 4. Single Inrery]

l Hit {ondicon
. f._'ﬁh'. we Wriilen by
it M MNume Frocasant Reinarks

|5 ST 1LET : 3 Will be set t0 1 vo ST2 avent, Cleared
by leadiog edee af 0 bil asserborn
cacept when T2 G0 BNA Tias pre-
virwsly been sec

id iMT 2 % 3el to 1 hy pragram A interrupl on
ST2 cvenl s desirad.

I3 K2 FNa X Sel e | by program i GA{Yis o b sel
by ¢uterns] sprnal o ST2. {leared Gy
leading cdge of Q30 Bt agesrtian,

i? FOTR {1

I | DI ] 0

i Y L R 0

i MAINTETZ [

i MAINTSTI it

7 (YFLOFLG [ Wil be set to 1 by counter ovgrflow,

© Aleaye cleared by leading edpe of G
bil assertion.

i [Ty A Sct 10 1 by progzam [or inlerrupl on
cunnier overlow,

g REATLC X

4 RATE | _ ¥ See Table 11,

S| RATLG N X

b AVNIE | ( st by program 1o 0

b RCHIED 0 | Sei by program to D,

I (3(r i 8c1 hy program 19 ] unless 8T2 GO
EWA Is sel; cemutns 1 ontil wrictet o
vy program, Cleared when counter
overluwe,

N C e e 1 o —
o= Opp |, depending o Leor rew e enls,
(L = Autemabically creared by GG il asaeriinn.
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Table 3-3  CHR Bt Scitiops for Miode |, Bepeared Intarvgl

I Bit CondiEnp i
I CaRE us Writken by
Bit Mo | M ame Froressar Hamarks
15 ATIFEG & Will be set tn 1 on 3T2 cvent. Cleared
by leading edpe of (G0 bt ssseriion
excepr when 8T2 GO ENA has pre-
viauzly heen et
15 1MT 2 _ K- Set tn 1 hy program i interoapl on
STZ avent is desiced.
[ SrziadEMA : A St Lo | by nrogram if G435 to he s
[ [ by exnernad signal lo 3T2. Clearsd by
[ ! leading cdpe of €l it ammerion.
iz FOR By
lE DI i
[ 14] AMALNT U8R 1l
o MaAINTET? 0
5 HAINT ST H |
!
b OYVFILO FLG : {iy Will he set to ! v conater overilos
’ MAlweve clearsd by leading cdpe of {303
hit agserizon
f INT O X Gel 10 1 by program fot inerrupe am
i avunter overflow
3 RATEZ a
4 RATE X , o =pe Table 3.1
3 EATED X
2 | MODE f )
: ' kSl by propram Lo 1.
| | MOGED 1 |
o EL : % Sume as for dode i eacept thal bil s
nal cleared when connter qeerfiows.

4 = doar |, depending on usar reqLircnien s
i) = Aulminativally gleare) by GO bit azsertion.
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Tsblc 30 C5R Bit Sctlings lor Made 2, Fxternal Event Viming

DMyt Cenndlikon
CaE &3 teritten by
Bit Ma, P MName Frocwssar Bemarks

15 ' 'ETz FLG ' 1] Wll e s 1 | on 5T event. Cleared
by tesding =oge of (50 bt assertion
excepl when ST G0 EMA has pre-
vipusly bezn st

14 (T2 X 8t to | by program if interrupt on
ST wveni 15 desieed.

13 STIOOERA X Sebta L by program il GO e Lo b set
by exiernsl signal to 872 Jloared by
leading cdge of SO bil dsserion.

12 FU3H iy

Ll G b

|
| BLAINT 352 it
n | PAAINT ST ]
it AT ETH ]
N SRS (G} Wil he sct to | by counter uverllow,
' Abways claared by l2ading cogs of GO
it resertion,
& INT OV x Sar o | by program for interrupt on
counter oveciow.
5 | BATEZ x
i KATEN x ee Tanle 2-1,
3 RATED E
a RN IR 1
Sot by program to 3.
! MOHMED th J)

0 e X St by peoprem to | ualess 57VI 300
ENA s el remains | wntil smitie o
{0 hy program. Clesred wien counger

j owverTlows.

i

7 or |, depending an uger requirera=nts,
Autamatizally clearsd by SO kil asscrion.
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3834 Mode 3 {Fxrernzl Event Viming Srom Lero Base) - Operation is identicsl to that in Mode 2
except that counler is zerved alier 8T2 pulse, Counter continucn ta inerement until SO bil is det 1o O,

Mot thet Lhe inlervel Betaced two ST2 evants may b measured directly in Mode 2 or 3 wiih processor
assigtance if (he C5R 8T2 030 BMABLE und Interrupt 2 bile are ser before the first cvent and the GO
hit i5 left oteur. Under these conditions, (he first 83T2 evene will set the G bit {und thus stert the
counling prosess) and simultanecusly issue an intecrupt, I0 (e aceroepl service routing now clcass the
T2 blar bit, the asel 8T wvenl will canse 1the BPR w be loaded From the counter in the normal Mede
I [ushion. The chaice of Made 7 ar Made 3 for such meszurements will denend on whether o7 not an
oneoing acelmuletivn ef Ume alter 1he socond event (s regoired by the application. I such o accumu-
iaticn js neeesaary, Mede 2 15 apnropriate sinee Lhe counter 13 001 zeroed afier 572 events.

354 Programmdng Exarpia

Foenrd point wm double precieien dmelrame for each 872 cvent following GO, Prugram mukes use of 5
3250 counter, Uie lew oades bitg of which are taken directiy from e ZWYL LA (KWRPRY and the
high neder hits of which are Laken from g suifware conpter (HICNTY chat s incremenled wilh each
RWHPRE overllow.

ATR3 14 FCLERN PHY

|y FATASRAY,, RAGTIVEC iLOAL &Tg YECTOR
hDLE

g0 FALY, BATIRGH VEET UR BSR4 FOR XT3

11> TEHHUPT (DISABLE
1ALl EUBAEAUESNT
pIRIERBLUPTE]

KoY sUYSsRY, BLCUYEC jLUAD Dv vECTOR
TROLE
Ky 1200, EQVFEY j6ET UP PsM FIR 0OV

P1RTERFURT [DISRALE
1RLL EURSEUUENT
P iNTERRUPTE)

any 1BLFFER, R FEET LP POIKTER TU
rEEGInHING OF
(BUFFER 3AER
CLKELg =0y 401 1% HE=CSR g UEFLEIT 2MHE: MEODE 2,
pINT DY EH, T L EN,
pALD GU ENTO #ACEH

mUInT BEIT 1FOM INTEEKUPT
JBY LYELO DR 273
81T FLCOdD,#KwC5R jl&% POQH BIT SETT
REM SOUNT g0, CONTIVLE
Jup FuMERY jrEs., BERVITE FLal
tOVEREUN cOnD LT e
LYSHY: BLT arulpih aEkSE 115 &1 FLAG ZETT
BEQ & 120y CSOMTTINUE
T5T PEAHPR sOLlr T2 OCCUR BERHE GV
AT i sl EIRAXCH
=3 HiCL T, [HE g {IES, SERYICE &T7 FLRGT
A FRWHERNLPO]H
Blg 110, ALY CEH FRCENMMSLENGE ST3

PUCCLARERCE

{eaurnple continued on neal pAage)
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CHAPTER 4
AAVII-A DICITAE-TO-ANAL{MN: (CONVERTER

1.} GEXERAL DESCRIFTION

The AAY1-A is a d-channel digital-te-analag copvgiter madvig for nse an the bue af the 18[-11
processar. The uni o made un of control and mterfacing crmwtry, foor DG A converters, w de-de
cunverler Lo provide power 1o [he agaleg circuits, and 4 vollage reference. Bach chanpel provides 12
lirs nf resolition. Fach has ita own halding register which can be separately addressed and can be
verillen and read in either word oc Byle formal. To addition. bits 3-3 o tie foucth hoeldiopg episier are
rreught ro tha 170 connector far ust as a 4-hit digical output register.

Tnmpers permit mannal selection of volinge range and aperating mods (hipaiar or unipelar).
4.2 SPREUCIFHCATIONS () 257 C uniess otherwias specified}
sumber of 1374 Canveriers 4

Migital Inpue 12 hits [(hinary encoded Tor umipolar mode, oflsel Binary
wincoded for tapolar made)

igital Stotage Keud-write, word ur byle vpecable, single bullered

Anulug Culpur Voltage Range +2.50 ¥, =512 %, 21024 ¥V hipolar; ¢ ¥ we +512 YV, 0V 10

(juinpar saleotemd) +i0.24 ¥V gmipalar

LHieita] Culpel Characterisiics Source. 3.2 mA @ 24V

(DAC 3 Holding Hegister Sink: 16 mA @ 04 V

Rita 4N

Reaolution 1 part in 4096

Woarm-Lp Tiooe 5 minutes minunwn

{rain Accurany Adjustable {factory-set for bipolae £5.12 ¥. sclectinn of other
ranpes muy require frecalibration)

{rain Temperalure Coelficicnt Wl ppm per depres O, maximum

(et | emperalure Cowflicient 20 ppm of full scale range per degres O marimum

Lincarity + 1/7 1.5 marimum non-lsearity

D:Terential Lincarity + 1/2 LEE, manatonic

Cutpul Tpedance 1 5 maximum at DAC aulpat 4 § maximam at end of BOOSE

) 3 i cuble

+1



Lrrive Capahility 4 5 maA maximuom por cotverer

Slewing Speed 3V s

Rize and Selling Time d ws; B us with 3000 pF load in parallel wich Tk &2
(Lo 1% af final vialue)

Power. {nnsumption SV N EISA IV ENG A

ffrom LSI-11 bus power sunply)

LEnvirormental Rt TFEC BT 102, plass £

Packapiny e quad mondple

Bue Luading I hos Woad

43 FELNUTINAL DESCRIFITON
Figure d-1 illustriiss the A&V 1I-4 12 Block diagram [arm.

4. 1.1 DBus Conical

The cogic assamated with the g canfzel gection maintains proeper cotmioizalion: proiovel belween
he processor LE-11 bus and the A&WT10-A. Uhig lnpie zenerstes and monitors the hos signals
invalved duaring data trangfors between the processor and the AAY LA, permilung tbie AAY 1A
recoprrge when b in beine addreseed oo the praccesor (eddress defined by setting on the Addecss
Swilck Tuck ), G weves! inpul daio foen the processer, aod o gutpul dete 1o the processor,

J.52 Conirei Lopgic

I'he AAYTI-A has na Ooacrad A81atus Register, The tonr digical-io-nnalag converters contioually gen-
wrigle vollipes ol Uheir outpals thae ceflect whatever disntzl valpes have most recently been wntesn into
therr respoctive halding regizoers, The rale of (he coareal 1ogic is ta make the negessary disciinidalieas
Melwsen secuesls W chenge che state of the holding reeistecs (1.e., to wrize into the holding registers],
and cegquest: Loopud e holding vepister contsnls colo the BDY liones where ey cun Se piked up
:hrowsrh 1ac transezivers by the proccsanr,

433 Dalsdh, 1 oann 2
Dhgital-lo-snaler conversion [lunelions a0 perlormed 10 sach of the lowr AAY11-4 chaanels by identi-
cal cireuidls:

n A halding register whigh storee the digial walus cuiput By Qi€ progessar

’ Aodgital-iceanalag converice (AT proper which geserales a cicren? Ural is a Tunciioe af
the holdmg regster value and of the mode/ level sumpsr conditians

= An amitificr chat rransiates the cuergnt ingo a prepartional voliage, rrovidss o Jow eulpual
unpedenee [or Lae channel. aod permils adjusinent of signal olfsel.

434 1A 3 .

CAC s adentical o DACs Q) 1, ald 2 excepd that Hlolding RBegizler bits 0= dee couted Lo Lhe TS
onnacing ag wck a8 fo the YA, This arrangemant permits thass hite to be rovied to 2vezrnal ¢quip-
aenl Lhet reguires hinary conlrod signaiy at progremmuble inlervaly, Contee] Jury in these bit nosi-
ticzss allevis ooy 12-0i0 DAA convession that ey cottcide wicd, oo since (hey - invodve e eas
sigmficant hitg of the ward, the weorst-gage arenr is leoe than 0U3%. Coneequently, TRAC 3 can be usced as
s 12-hit DAC of gy wn 3-hit DAC plus Tour cutput bils for CET Inlensily. Store, Mon-Stors, Erase,
el

d-2
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d.4 CONNECTTORS, SWITCHES, AND CONTEROLS _
Figurs 4-F illustrutes the Jocution of naer connestors, switches, wnd controls loceted on ihe componsnt
gide of the AAYII1-A board.
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Fizgure 42 AAVIL.A Connectars, Switches, 2nd Controls

441 40-Piec Connoctor
Figare 4-3 llustrutes the d0-pin connecter pin 2smpnmenta fer ocer putputs. These pins may be con-
nected Lo the oplional HY22 Chstribuiizo Panel® (see Paragraph 2.4.5.10 for convenient external user
access. Vhe proper catle for this purpose iz the BUTMR. Also available i & Berg to prepared open-
ended cable, lhe BCME.

Either o YREI4 or VRELIT TRT ay be ioterfaced to the 1322 via g sser-created cable lerminating in a
24-nin Amphennl, ar cguivalent, malg plug [DF{: £12-034G641F). A wscr-created cahlc may he v:v.'m-
necled Lo other types of CRT systems wsing & 25-pin connector such vs & male DB2SP {vpe plup (LEZ
Al 2-MaKH -0,

YT AR LA i shippod with decals wlioch pesind pecimanent ideatifeetien of gipnal lirss assaciaeed with 322 1erminals,

44
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Fizurg 3.3 40-Fin annector Fin Assignments

The 80044 siwnal lings may be vonneclsd (o gseeseloorad ping on a male ar femaule ceanectec. A
fernule 23 oin connecter of e TRZSE type 4 HO 02 00526-000 muy be uged for geaeral s posas, A
malg 33-pin ecn-cotar of the EZSF type (BEC p12.03888-00) will intcrfage seversl popular CRT
meetams ta the AAVIL Cilher o YRI4 of YEL? CRT may e interfaned by means ol u 24-plon Amphe-
anl, or eoatezleai. male plug (DFEC £12-074604101 to the BOME. Dotk the AAYIL and selected CR
iz |_':-|:' set npoasd 1r||mf..':| Far sleclrizal coms ulj'.:u]:h Le TRY manusl shouid define approprits
aommeatar ping for czch AAVIL sipnal line, Appropriste sofrware will e nrcsssary ll.* conirol £ CRT.

1,42 Addraes Hwitcres

Bisure 322 crentilies e lovelion of 81, & switeh pack concaining 10 single-pals single- thiow switchca (]
unusedi which, whes ser, cranamit 8 logic levels Lo the compare inpuis of the fransteivers. Whenever
e AAY11-A sces REST srensmilu ledcal {indiciing thar the prazcsant has FI-’...'..{I'_:I an 10 devies
andress on oche 2o the triciseeleee? caImpars the Hatiern croated "|= the swilchies with that appearing
v Bus Deiafroidecss (BDALY fines 3-110 6 fthe pullerns moteh, the' progessor in addressing the
S AV -4, and the larter prenares Lo Load the DAL alding registor 1d:nt|r1r.J v iscoding bus Land @
ol the addrss ward co delined ia Frgarg 4-4 .

Smoe the AAY11-A mukse ths sonipaizen only m responas to BEETY (wluch (he processor s 1o ]
anly L cweptnss v ac addrazs of N o1 highe) when address Les 20212 = |, 81 permils ussgrg
fhie four 1340°7 snv cantigoous w=t ol Joue <wen word addroases between 1TEIGL wad 1700V The
recommmen died selling for 51 on ke fiat AAYL1-& fe 1 7, illustrated in Figure -5, Sines L3311 bus
atdress dgsizaments for the AAVI1-A svterdd From 170440 0 1ML, up to four AAVL-AS can he
azaoramoedated on che same pooeessor,
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Figure 4-5 AAYII-A Address Switches [set for 1T04n)

.43 Mode/Level Selector Jumpers
A shipped from the factory, the AAVII=-A 18 sei for bipolar operation Beeagen =502 and +35.12 V.
Lriipalar pperulion and operation with other valtage renges can he achicved by proper changes in the

made/level jumpers (illusirated in Figure 470, See AAYIL-A [nstallelion snd Servics chapter far
delatls.

4.3 INTERFACING T QUTPUT NEVICES

451 Ground Conmections

Anulog output devices such as oscillogeopes may be gillier grovadad eor feating, 1E the oscilloscope i
araunded, eiiher lhrough its power plug ar through coneact between its chagsis and a grounded cabi-
negt, the oscilloseape greuad should ol be contecled Lo soy of the AAVT1-A praund pin:. Doing 5o
may tesult in & groond inap which wifl adversely affect scope conteol resulis as well as any ADY11-A
cpeealions, I the oscilloscope 15 (oating, i pround shouid be connested to the AAYTT-A Togic
ground, pins 1., M, R, ot T of the Berg connecior, More that the forepoing ascutrnes [hat ihe compier
power supply pround is conmected 1o powar bine (garth) ground. If contineity checles reveal o such,
cunGscHion, attach a length of 13-gangs wire batween the powse supply ground and a convenicitt poing
assoctaled wilh carih pround. .

i
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Gailloszope X and ¥ inpuits way be gither diffcrential or single-cnded. 13i¥erential inputs should be
driven as in Figiere 4-6,

LAV L D5 ILLOSCGR F

’; BT LI YYD :‘ " ,.: : A I H“-,__‘
K EMALLG SHOUME TP LT o i 4 FETURN ,.-'""}
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[+]
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T T OLTIFH TTI o ATy ¥ 1M N

1 £
‘9 AMALOD GROLMD IPINHH|__ 1 I -*{  RETURN | _J_
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[T

Fipure 4-5  Connection Lo Oscilloseope with Differential Input

Wihen oscilloscopes with single-ended inputs are involved, the AAYIE-A anelog grounds (pins U1
and HHY are nat used. Retarn path Tor X and ¥ signal cuerends is throwgh ground for w grounded
arcilloscope or lhrowgh logis geound (pine L, ™, R, ar T) for o Noaling oscilloscope. Singe the

provnded, single-¢nded oecillosenpe sess an input volluge which is the som of the AAY11-A nuipul
and the -frc:uu"lrl difference vollage betdeen 1he osilloscope and the AAYI1-A npige aod line Trequen-
ey errars may be minimized by plugging the seope into an e sockel us close ug possibte (o the cam-
puter. Ruanning singic-znded senpes in o Moaling conliguraticn will gliminate nnise and line lregquency
errirs which aze due ts pround wolluge ditferences,

4,57 Twisting )

The elfevt of mugnelic coupling to (he seapc input lines cun he minimized for a differcadial-input
soaps br running the AAV -4 autpued wnd its relurn Hne in 3 twisted naa. ho benefitis derved [eom
A Leinledd patr with o single-ended scope input.

5.0 Shiclding

‘The effec: of clestrostacic coupling e 1he scope inpud lines can be minimoized by shielaing che input
hres from A A% 11-A Le Lhe wope, The shicld should I:n.. connecled (o ground at ene end only. Ground
s Lhee ghiedd al both ends may result in o growad loop hich will adversely alleet seops conlre! resulls
and any &V 11-4 A7 1Y operulions,

d5d [lrve {'apahj ity
Coarelu! selsition of cabling is eential. [he DA ,_1-.115-|.|t5. are capahle of drvvine g maxunum al 3000
pl Duspnrn imjpedenee s 1 oame Culpu current Hmitia 5 mé.

Joa PRSI N

All fnwyr EYAC) holding I*.’E.lz-lua arc aucnmecically sel Lo sero an 3'-'~.-T.x:m imitimlization. Vs produces
—A 12 gl the A autputy when Che auede el juinpers are commected we deliversd Do 1w Setory.
Amy hal: 1|n1_ reyialer wulue remaing i effect unti! '..-I'I.H'I:Et'i] by 1h progessor in FES[IONRE LN & Rrogrum
insiruclion. Ceding fothe L7 & sonveciers is offget hinary far mpelar cperatien aod sleapls butsry for
unipelar cocmatos . OMeel hum-'x- detines b as manmoum necalive vallage, mid-peint (e, S000, for the
I7-hit &A% 0-Aar e Y, and all 1s {77775 as mesdinum pogitive woltage. Uhese T‘E-l-'LhJTIHhTr.Ia- are
ilustzatzd in Takle 4-1.
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Tuble 4.7 Aa%11-4& Dipital -fo Analoy Concorsions?

IFigetar Llwinolar
Inout {nde | ¢ 250 ¥ +E2Y AI8%EY |V i 512V DY o +10.24 Y
[acduli [vnlta] il es] | Lrmids] UeiHEs] 1valis]
KK =256 —3.12 i — 1024 +iLI +iL0
(| | — 355475 =513 | —I023E 3. 00125 AEs
SR P =000 25 —0.002% i —0.00)5 +2.535075 +5. 1174
FUMI : il [L0 | (HEY +32.58 +5.12
47411 +HIHIT 23 +0.00zE +005 +2.56123 +5.1225
Tt 1255875 +5 1175 J 10235 +35 11873 +190.2375

* Osec binary for hipalar, straight Binary for wnipotar oparating modes. Converaions may be made heiwaen 25
cumplerien: sigoed binury wod offset lnury nvmbers by subtructing 3000 from the 2™ complement romsac
Covm bl 000 10 Lha allet hinary nwieher) and using only the low arder 12 kg ol the rasply,

I [Hote ihat in all rapges. actnal maximom positive voliage putput is 1 58 leas than oominal maximum positive

wil,

45
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CHAPTER =
DEVII PARALLEL LINE UI%IT

51 GCGEMERAL YESCEIFTION .
The IRV 1] iz a general-purpoe interfacs umt wsed for connecting parallel-ling TTL or DTL devices
to the L3I-11 bus over up to 25 fret of cabie, 1t permits program-conirolled dula tradsfers at vates upi oo
43K words per seocnd (with aplimezed propractionane’ and provides L8011 bus interface and control
lergaer Toop mnierrupt nrncessing and vectnr generation, Data is Bandled by 16 diode-clumped input linea
and 14 15tched vurpui lings. Devioe wddrass 15 oser-asmgned and Control/Stats Ragizters (CSR) and
VGae Begisters arc compatible with PDP-11 sottware roitines,
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Fizure 3-1 DRV Faralle]l Linc Lrnit

322 JUMPRB-SELTITED ADRDRESBIMNG AN VECTOES

2.0 Lacatinns ]

Tumpers Tor device addeess wnd wector selection aec pravided on the DREYI] g shown in Figure 5-2.
durmpers ars neealled ot the factory for address TE7TT0 (2RCER) and vectors 300 {inlercupt A) und
i pmterreps 3k These cun be oot o removed by the aser 10 progeanm e o3l for bis sysiem
agphicuidon, de deseribed L) e dollowing pseagraphs
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Figugz 3-2 LGREYil Tumper Locations

2.2 Addressing

lumpers invelved with addressing welnde A3 through A1Z Only address hies U3 through 12 are pro-
praomeeied by funpers for BRY? ] addressing, produeing the L6-bit address word shown in Figurs 5-3,
The apprapriate umpers fre removed o produce jogirel 1 bits; jumpers are installed 10 proeducs
fogicad O bals,

513 Veclors

Jumpers ivabved wilh vector avdressing inciode V3 through ¥7, Oaly veclar bits 93 threapeh 07 arz
programmed by the jemipers for DRY 11 victlor addressng, producing the be-hit word shown in Figure
S-4. The spproprnate jumners are romoved to produce logical 1 bits; jumpers are installed to praduocs
gick] O birs,
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Figore 39 DRV]| Veoiar Address

.3 AMTERFACING T FHE LEHE™ NRYIUE

8.3 Geperg!

Irezrfacing the 1PRY!] 10 the waer's devics is via the twa hoard-movunted H554 Qi-pin males can-
neciors. Mins ore lucoted oy ~.‘m'-'rn 1'1 igrure 5.5, Sirnul pin sssipnmenls for inpul inteclucs 12 foon-
gevior o sl vutped dnleciace J1 {eopaccter ae, L aie leeed i Table 51, The proger Borado-Boeg
cal:le is o ACHER. Tha proper H-hrg I rpcf:-—nnn..,-rl cahle iz 1 BORA. 4 onmectinn 1o the 2RY 2T can be
mace Wirough e 1322 Dastribulion Puned fsee Tiatce 2-8). This veit is srovided wih decals, w]n-.,]]
wher gpatied awordng o ingtrucrions on the decal sheoet, identifiy the H3E2Z serew imrminals wi
reapect U the wssoctated pins on the DEY1] L‘trb cenpecters (A B, UL VY eie) Spase is ..m.‘:'-'Jdud
wir Lhe dece? Fopospecifie vser Wentification. Mote that DRV HELT termi inal r-.IHtI“.lI'I'lhu'- ansumd
by Phe dees | aheet rest mt gnnnootion of the I-IE MK cable 5o that seamped lubels vn ferale cubls encds
Matc s &moosses |.1-r.u:.'~ on mele conneciore - ASD e ACE, DUV o UTU Y'Y, This aormally means
Lot acie “this side up™ labels Tace away from the Laard an which the male connector is smounted.

Fuch BOHE coble Mrem o DRV oy be lecziicalad g a f€male 25-pin coanestor such as = NEI5S
tepe [DEC # 120853260000 socket, The vaer may assign the signal and ground linss from the BEO8E w
spemdic canneeonr pins, Liser apparalus may e connevied iolo the socksl by means of & male 23-pin

connectar suck as o DEEF lvps plug (DEC #1203550-00H.

EEY Crodpeg Draim Euiechics

The autnot inczrface s the Th-hit buffer JROL TR N, It can be aither Inaded ar voad under mazram
wortro!, When DROUTAUT 15 losded by the TP the NEW DATA READRY I 300 ns pulze e
avrazed teindanm the wsgr's device of thie data ceagsfer. In arder oo allaw data ta gectle an tng
inferfaoe cublz, e trailing edpe of thiz positive-goine plae should be used Lo strobe Use dots inle the
tsers devioe, The svslen '.::n.'.ilL]E.:': aig:m] {2INTT Li clears DEOUTEU T %W hen an autpuc Liae 22 sl to
lagizar |, the TUL aatpor is high (2 2.7 ¥ when an oueet s aet to lopical U, che TTL autpat s lnw
I
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Furvers -3 J! ar 2 Connectos Pu Lowations

Al oucnut signale are 17T1L leveis capanle of drving fivg unit loads (B mA aink™® @ 5 ¥ S0 A

et @ 77 V1 =aeept Fo1 the Toliowng:
HEW IATA REAIY = 10 unit Izads
IMIT {injtizlize)” = 17 vl Jogds /cotinactaf

DATA TRANIMITTED = 30 unit loads

*Cirnonn sigaand o holh ecnnaelngs,

=14 mh mi0kRYF @ 04 ¥, diHE uA
Hiptivpertmd g 34

= 42 A s ow 9.4 Y, 5 A
spuoeF @ I T Y

** Sini refors to cuceens feamn external 43V subply roagh load 13 output lice whee output i o

e

-1

S relens [oogurgent Froem ool oy thiowgh fewd oo grovosd when owipat i3 Ligh,



Takle 5=1 DREVI] Inpul and {Futput Signal Flis*

liputs inoiputs
Signal [ i'rrn:lcc:-::-r! Hin Slgnsd Comnaerior | Pin
T 1 I L¥C1TRI 11 i
1M 12 LL {rL1701 1] o
1W0Z 1! M. I o102 11 MM
Efril I i LI DR 11 [
i 8| 12 kK T 11 L
LU E 12 I CHITOS J1 N
H I N CHC T 11 Ik
1407 I CL CHTo0T gl T
TG I z MO Tl W
1X09 12 b W T Tl x
I 2 T (T Tl o
T1E 7 W (HCTHI 11 Al
iz 12 1! (HITIZ 11 HE
s B e r LTI 13 FF
™ 12 b 0T 14 I HH
LA I LT (IITriz 1. 1
RECA Il IN | MEW I TA YY" 1 W
ReEH 2 4 DATA TEAMNS* 1 L
LR 1z E
Y | EH IR
111 X F
e N 1z L, s

FPulse snals. appronimazely J00-nx wide, Willh con be chanped by oser,

EA0 Iupgr Data Inkeriace

Thy imout interface 16 che 16-bit DRIVEUF cead-ooly egister. comprising gated hus drivers that
Lraneler Jala Gom Ui wser’s Jovies ance che 1.51-11 hus wnder progrom conlrol, DEFNBUE 5 ool
capable o sinring data; honcs tae wier must xeep input dale o e I lnes wintl read by the LEI-11
racropraeessoT, When iU has vead e datal e DRYUL generates 3 positive-gning M0-ns DATA
[RANSMITIED I pulse which infarms the neer’s deovies thut the data hus been vovested. The teail-
ing wdgz af tha pilaz indicstes that the inpui trunsler has boen soimplened.

Al tupul and reguest signals arg anpe standard 700 wnit load; imputs ure prolecied by doede clamps to
areund sno —3 Y, A& 427 ¥V e 45 Y input is read as logical DOV o 0.5 ¥ oas logical 0.

234 Hequesr Fiags

eeor sigmal lnes TRED & H oend BDO B 1D van be psseersd by the user's device ag flagain the DRUSE
copd. RED B is avilluble via comiiector na, 2 and can be read in BROER Wi 150 REQ A b5 avaiinble
wia connegfor na Lo gas beread in IBREOSE hit 7 aa DROSE inlestupt enable bics, 18T SNB A
ihit &) amd PN M E H (it 5], wllow aulomalic geoecation of o interrupt request when their respic-
dve REQ A or REQ B signols are asserted, ORce thguser s reguest aipmul huy been asserted (Jogical 9 1o
feeical | transiton), it must remasn asserisd onil] thes CRL compierss ioterrupt processing. At this
tme, ATA TRANSMITTED ur NFW DATA EEADY signals (scz Faragrapns $.3.2 anld 5.3.3) cen
D gzed 1o grnssl the request, More thas Ronuest & has o higher proonly thon Feyuest B asd chat cach
F fha tawerrupt cnahle bite cun b set or reses wnder program cogifal,

Siroand ins - canrectar i LMY, T, O ER, BB, MM PR OSE UL Connseton J2 LT, BT, M As, TIT, L,
S TR s T L

5-5
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£33 [nitziraidion
The MNIT L provesor-generaied initizlize sigral is applied to DEV1E arcuits for interfaes logic
wilializetion. It is 5150 pvailable (o the wier's oircuits via connestore F1oand J2 a5 followe

L nmmector f Ply Sgrzs)
P AINITH
1Z2:RE BIMITH
JZINN BINIT 1T

An netive B MIT 1. gignal will cleor the following: DROUTVEUY daty; DROSR Bits 8, 5, L, B bits 16
?Illw! 7 when lhe muintensnes eable iz connectady and Intercupt Reyuedl and interrupt Acknowledge
IT-ilomns. ’

230 NEW DATA READY and DATA TRANSYITTED Pulse Widih Modilestios

Az opuinnal capaciior ¢an Ge wddel by the user to the DRV maodwle r2 oxtend the pulss widis nf
Do che WEW LA 0A KREADY and DATA TRANSMITTED puiste. The moduls wichout sxioepad
capaciianes (as shipped) will produece 3060 ne puises, The capacicor ¢an be added 1n the lometion sbnsn
i Iigare 522 to produce the aporesimuiz polee widths lsied beima.

Eipifonal Exberial Asproximate
Cupucitaace [gF) Malse ¥idoh (os)
Ry Tis Eltg
1201 K
| &) Ak .
S0 12K

54 PROGEAMMING

54,1 Addressing .
Addeessss for the DRYT can range from [0 through 177772 The lewsl sigmilipunt thiee bits
address che desired DRY 1L peprister us Tllows:

Address* Lrevice Regiater
| 3 K DECSR

LN N2 ELASINY J:10)
xR XN DRINBLY

fdidrisoes 1VTR0-1TT560 are reserved for the console devies and should oot be used for DRV
addreasing, The foilowing address awiienments are pormally waed;

riel TFRY1L
MDRACIIR = 167770
LDROUTHUF = 167772
DEINBUF = 147174

Second DRY
La7Ta0 1e 16775

[hivd RV
167750 w La?Ti4

*hdelrvad | ARG Wi ol Brodtce o seporie fram the CEYILL

a-t
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Hroond 13K
1eT7a0 1o 16Trad

Third DIEY L

1GTTR0 to 167 T4

54%  letarropn Veckors
Twn frterrupt veoners are jumper-seteclied in the rage of O 1kieough 37Xy, The Teast significans three
bile adendilv che werrnpting Singtion. :

LIPS Tisrrapl A
(e d interroept 4

Yeerars Gl and 89 are respreed Tov the conuole deviee aad 2hauld aor he wsed for ZRYI] wootors,

ALY Word Fortmars

The threaword formuts sasooiated with the TEY L] vre shown ig Figers 50 gnd are deseribed in Tahle
8-
544 1A Piming

10 iraslecs iroogh die DRY1L opour as illustrated in Sigure 5-T.

1% . H T o 5 . l:l_|
alves - I |
1 125H : i |
| | | | | | i |
SHILUEST B AECJEST A YT CHA R LA
IHESD Syt 12r o pedwy | IRCEERRITE TERL MWRITEY
I~ EN8 & =P
FEAR S WL I9ELD WA ITES
. @ - o
IR EUF .
’ ! ' L1
. — . - ———
Hath gL
{AESZAYRITED
1E a T Iu]
aRIMOLT ! .
| || | R S T

DaTe M
VREAD DR

[T e

Fignre 5-6 DEYL] Word Formats
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Table 52 Word Formuts

nnd

Bira)

FunicHon

DECER

15

TR

L

{140

BEEQUEST F — Fhis hil iz under contral of the gser's
deviee and may be wsed o indlate wn interripn se-
guence of to generare 4 flag (il may be tesred Ty (he
FTOFTal.

When ussd 55 an interrupt requesl. it is asscitcd Lo
ihe pxtermal device aod initiates an inlerrupt provided
the INT EME B (5L 05} 05 alsa ser. When used a5 a
flag. thiz bitcan he sgad by the program [y qwnitor ox-
ternal device stams.

When the maintenance cuble is used, 1he s of this
Ll js dependent an the slate of CSEI (v 0F), This
perinils checking interfave coeration by Toading o 0 o
Vinitg €311 and then verilving that HEQUEST B i
the sane vinlue.

Resd-unly bit. Cloamd e INU when in maintenanee

mgle,
Mar used. Read as 0,

FELLIEST 4 Performes the same Funerion #% TE-
QU EST B (Bt 151 eacept that an ictecruptis generarsd

“onlyiFINT EMB & (bt (8] 15 alsoser.

¥¥ hen rhe mainlenuncr cable is wsed, the siare of RE
DCEST A is idenlicw) o thar of CSRO (L 0600
Head-cinly bat, Cleared by INTT when in mzireznance
mode.

TNT END A& — Intereupd enishle bie, hes sel, allows
an inlerrupl request to he genecated, peovided RIE-
UEAT A (Bild7?) bronmes sel.

Cats be loaded o1 read Ty che program (read Swrine
Til), Clewred by BINIT,

INT ENB E — Joterrupt cnzhle 841 When set, allows
BT INTCETUL sequenes tn b inifinled, provicod HE
CYUEEST B it 151 bevomes sot.

Mot used, Read az ().

Cam be loaded nr read by che prograim §esd Serte
Til), Cleared hy INIT.

|



Tahle -2 Wonl Formats (Cont)

¥ ol Bilix; Lunction

PDIRURE (1] POUSMT — This hil ean be joaded ur gead (under pro-
| pranooarrlland can e owed [ur o vser-defined com-
mnd o the device Jappears only on Cunnector &o. 1),
Wher themainreanes cable bs used. setangor 2learing
ihis bit cavses an idendical stade in kit 15 (RESLEST
Hy. Ths permins checking aperalion of b|_._ LS which
withnel ke lond od By the program. : :

I Can oo Ioaded ar ezad by the pr._'uq‘r.:._.n Ircad Swiipe
bicy, Clearcd hy INTT.

[ CER0 — Perborms e same functicns as 3R a1
but appears only on Crnnector Ma, 2.

When the mainenanee cable is used. the siate of this
kit controls the srate ol bit 07 {REQUEST A). '

Read write bit, Clearsd by IMIT,

DRCGUHTRLF i 5=00 Output Data Buffer - Contains & full 16-bit weord o
ong oF 1w B-hit I::,Lhn_ F—]ugh Ayt = |5=8; Low Syte
= T~k

Logding is aceomplished under o pmgralm.-::untmllcri! .
| LATO or DATOR Ts evele, It can be read under &
nroprant-comtrolied DAT! oorcie.

LHEINBLUF 1500 Toput Drata Buffzr — Contsins a fudl 16-bil word or
' ooe of o B-bit byirs. The entire 16-hit wand s pead
valer i progrram-controlled DT hos eycle.

wvn
1
-
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CsSoHDr —_ __-""'.H_ ..-_,—._.__
CTYRT TH S mieee- “ruanl Sy lhe .
wvier laedala eoriencir schle el Ciztae € A . 1::,: o
Fualiry wtqe = CaTir THSnSM (L —— e — A TR s e R s

DLTa TR WTTI'R

Ulwa: 3y CRY " alea =1 )
1597 cpade Azlz ez 1k HIHS1T

1
AZALD CB4Ta FROM r:-.IFFEF—I —_ TFI'I!-IL'r-E rrese

HELDUSST B
wa 1 FOR A RES=2REE 70
Zel =y uner wbar raady Iz huwemil s — THE [MTEFSUPT RECIEST
ohla a'rxlTddia rewsl L'E dalr L
Iratifag edqa =f T THANSRITTED

LRGSR
$hit 5 Inici'ugt Snnkle B
sal by uner ke allaw [P1Erspl-dilsen

LERERH, T HE

ORCSR

Ll S Rhaguesi B ey
Indicatan shybz ¢° AEGrJEGT B lirn -

Il a743

§dafon | featanly

OROUTRUF ———""'____'“"'_":;/
COUTAd: GUT 152 coe i reawl )
by “Fw DA% 1] wniesr cenlesl od Sdz=an il "-‘_ Jdolo= N}

rhe 11400 —

MEW D4TA AEACY - I
Fa'eac by L1t saher Iox . 1
M 53 e gs 2010 1o ke OF 1Y . . ] 1

WEITC AR 10 JUFFER T —AEI_IME 1. INlE STEEE

FEGICST o wiAll bR A HESFOASE T9
“ul iy uagr <HEn pe1dy Ine s cala [ ~dE I4TEAF JF~ FIG.IL5I
Ircir 11757 rapai b ucar wpzn -
Tezihirg  wdye ol HEW 24Ta 3CA3T

CRSAF - T
£ hil G2 Irarupl Exabls & !
Zur b a5 P allew Irsarruzl drossn H

dnla ol

—_—r

£als T Pagual 3 ).

1
|
KU SR |
indiz2les alezF ACHIEST A1 na. i

li=SdLCEd

Figure 5-7 DRY1§ Inerfane Signal Sequence
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CHAPTER &
ADVRI-A, KWViL-4, and 4 AVILA4 MAINTENANCE

a1 AMAINTENAMCE PHILODSOPTY

Lripitaf logic cireuitry in the ADYVILA, K& VI1-A, AAY LA, and DREYIT 510 be repaired in the
goemal manner. Analog circuigry, however, i§ 1 b2 pepaired anly ol the factory, If any analog fauurcs
eseur 3o L fcki. madules sre Lo be board-swapped wad retuened 1o the factory for repair. Installe-
fians performed by DEC inclode insiallalion of DEC-sunpicd eyuiplisnt onvy. Thz cusiomer is
responsible foc wirimg from his syupment w the Hix? Dhstcibution Panel ar Lo the end of the LIEC-
suppiied gahle.

8.2 ADVil-A ARALGG.TO-DIGITAL CONVERTER

fd b [msoaflagicn

20,1 Laadion - The ADVI1-A is b siagle-madule aption which interfacen to wn L81-11 o7 PLIP-
LLs0% thrangh one ol the guad locations in the LBI-11 backplane or in an eapander boe. W L e
consiramts tmpozed by the 15111 bus structuee {pefer a0 the LEES T, Microcompurer fandbouk - E5-
{343 F6 G0733) the wait muy be muited i any available lecation and will uperale within specifica-
livas. regardlesy of proaimily to the peacesor, memary, or other BEC opiiens, Where citcumstnes
perrait. huwever, snalog performance may be improved beyond specilication levels by installing the
piii away fram the poocessor, mem ory modoles, or oiher noise-praducing oplicng, Mok Lha! pricriiy
bransler requires \BAt o cmpty unstrupped iocations exist in Lhe backplans between Le prodessor and
ary device thao communusutbes Wik it

§.13.11  Address and Veoter Seleciion — S¢leet and set CSR and Yector addresses ws indicioed n Para-
sraph 34340 Mot thal whers more than vae ADVLL-A js invelved, CSR addresses muse be Taur
icalions apaclisa., |HE00, 170404, 170410, ete,). Vectar nddresses st be Wy lacations apars (c.g.,
DOCKD, OO0, T04E, ete. ), Remember to remstall uny covers remaved from swilell packs 51 and 82,

£.3.1.3 Board beserticn — Sebecl o yuad logation, sad muking sure that the keyed edge conncciar
matehcs the phvsical conligizaiisg of the terminal bleck, 2pply fiem pressure ullaznately o the extrae-
ter handles e 1 apposite earners of e boaed uatil itis aguarely and fubby seated in the counsslar,

G204 Test Connccter — Do oot insert [0 cubles fiio she Horvg comneclor at this pomt. insiead,
insert Lhe 7OiZ2864 tcgt connector; which establishes the conditions requited by lhe ADYEL
Wigparornd Test - that is, all channei inputs are grovnded cxecpe 1, 2, 3, and L7, with internzlly-
prnerated —&.5 ¥ girnal on chanece! 1, =45V sipial on channsl 2, rump signal o channel 3, &nd

prowsion for cvtertal roferenes vollage on channel 7.

Shields arc imsuinced on ok sides and physically separale the ATV -4 Trom adiacent medules bt
arc nat elscirically cognested (o the syatam.

#0515 Shivlds - ingtall the 170002102 electicmagnatic shizlds o Both sides ol the ADVILA

<k
1
—_—



il Acceptance - Clondnst an Accaptanoe teut an aosalied o A-SP-ADVILA,
F2LT O Fingd Comedciloos

Soaialus

momnyee the 2R el canncotor andg instail ihs BOMER cable (ATIYII-A to ASTI Dastrinpution
Famelt vr the 80042 cehle (2% 1A (o twer Jevices) o che ATFY -5 Terg connecior Sonaes
BCORR a1 Duddy sody fo Ll Whe srammped laeds o the fomals sanis ends mvich the siboseed libets on
the melz cannecrarg - a3 0 AR, UL WY oo UL VY This nocmally 2ieang onat any “taie ade ap™

labwis [oce away frm che bodre on which (e male conoefor i mounted.

HOTE
Thee BCHATR colle 1w svwmeeoealiv wived bad Fov zer-
eral caowmemn in ansvmeseinicoaily loeled. That ie,
wiven dlratlied gs A sod Eoan nce and are dentilice
a5 DN and WY an che odher ond,

Tu siroplile ewsiern veipionships, the HID FU
heard compentakes Jor s iovewied oo ihe PO
bpard kit distribates Besg conmecrer signals i front
ng el aevew TaTIENnGEE. P this Towson, the meer o
cemaiet bedd cods of e BOIER pocording to the
inbels, A0 0 AR Ao (Y Y o LU YV Booeen-
nected, uighabs from e ADYEI-A vl oropsrly
appedr il froal o] wewinals whicn have heen
fbeled fecomiing to the instruckiong oo toe ADYT i-
A decal sheet. Daeh BOME enble lrvae asn AT0VEL-A
sy Do Derpaipaded] b s femiaie 25-nin eonmectsr suen
as a UHIZEY bype |1DEC 12-09328-000 suckes. The
aser sy nssipn Oee sigoal 208 grouna laes from the
BGdE o specilie comnector pins. Usor apparning
may b conacened Do the sevia by means of 2 male
Z8-pin weavector sneh gR § 38I8F type plog (DEC
Lt T R EN

KW ¥11-2 is present, comoeet ©astum erminals, we degerived in Paragraph 2.4.3.2.

Elnowal Volisge Contred

Apnlications which reguire vurizble de vollages b be applizd to ope of mare channels of the 410%11-
A i be swplementod by the circwitillustracgd in Figure -1, Mole that tee H323-B Polentiooesier Bux
may kot be wsed with the ADY11-A.

a2 ALYIT-A Chouiiry

The digital interface and canteol lagic of the A% 11-A conforma in peneral to slandord DEC practices
and shauld be understandable to qualiGed techoiciens who hive access to ARDY1L-A print sets and are
familiur with crerall ADY11-A functions as described in Chapier 2. Since the snwsleg power supply
and 1he AT canvergicn sections involre some nonstendard ciccuits, Lhey afe discussed below,

eALEY ADVIE-4 Analog Power Supply

C-eneral

Ihe & 15 % power fof the analog cireuite js derived from a do-do converlar which consists of throe basic
gootions; a |2 % power switch, positive and asealive vollage doubler dinde-capacitor haris, and a dusk.
trackinge valluee rerulalor, Delpon jeimnpees (W1 and W 2 see providad to permit vemoviag the lowd for
drowbleshuelingg Aurgeses,

G-
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Frgure 62 Analvg Fower Supply Black DHugram

Pawer awileh _ _
Transizzers 13 and (316 constimie the output stege af the 1T Y power switch and prowide a 0% to
w17 % gwitching siene], which 15 derived from ihe 3% A and SW B signals, und whish drives the

voltpge doetler Jiode-capaciler panks Sinee saturated Lransistor switches turn on faster thun they
Lerr T g 0l is included {see Flgure G-3) to snyure Lhat (315 and G116 aIe never on at the same time.

¥olinge ODoublers

The busic validge deubler eonsls of 2 chargs transler stage {5, and T, in Figare #-4) und 2 chargs
slerage atape (D and Cp in Figore 637, When the power awitek outpue s at OV, T, charges to ¥y -
Ve (F1L3 ¥ When the posest swilch putput goet (0 +12 ¥, 2, Is meversesbisned and charge is
transfarred from Ca to Cp. The power soitch sutsel theo totms o BV, reverae-asing e and
rpehatping ¢4 ~ [ra. The veltage on Cg buildz up o apprmamately +12 ¥ - Ypa +13 ¥ - ¥pi-

-1
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Figues 54 Boslc Posizve Yoltage Doubler

The megative voliags doehler oneraics In o mmilar munner abd consises of tac basic doubler cireutis n
cazaade with on additienal inout negalive voltage gencrating mags (1248 wnd T473

Dl Yoltage Reguiotor '

The dual voltage reeabulor comprises en LM 323N {850 track ing reguintor and power boosiacs (01T
and T AL Ouipus cosient Limit seasing i provided by BED und 261 Thas slage regulaics the nuipats
[root e derbler citeuics ta provids the 215 ¥ sl aoelog power roquired by the vaious analop coculs.

f.LED ADVi1.A A0 Consergion Oivonit - The A0V 1A AT cottverier gimuit utilizes & patenied
ALLS-ZErDing, succsssive upproximation lachoigue. Ths basic componenis of thes cicewd aee dldsirated
in Figure 6.5, |

Arnaiag Meldpieser

The anulos miMiplexer consisis of twe 8-channel, single-maded muliipleser 103 (E47 and B48) whosa
audptits arg eannecoed topether, thus fyming & 1é-shennei moiiiplexer, Duriag sempls, when no oon-
vgrainn ie in process, lhe addressed snitiiexer chianngd iz on, During hold, oeo sondidons ure gos-
nilile. I7 single-ended {85 mod: i picked, &il channaia of the multplexer are off and the suie-rare
switelh js on. Il 5B mode {8 not pickad, the asgative side of the selscied quasih-diferential nair is
aclecied.
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AUDY1i-A A/D Conversion Circuit Biogk TrHagram

Pmrng samnlke, the feedback sipral switch (Q5, Q6. QF, 2%, 010, und 0 1} connecta tne cuipil of the

feedback preamplifier (32 - (M) 1o Lhe input

of the Mm‘pl—:—ﬁ.l"-lﬂ ]'--::uld (313, TS, C5TY, mus compisting

the ampiifier foedback puih and allosing the sumple-atid-held to track the anatog input {ses Figure &

).
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Summing currents into the > node:

L, _.E_u T Fpe — Fows +L'.q[: - Ly -1, v 1]

R, Lo
Ly 1 the offsel ol lhe wpei beffer amplifice (B9 and Loga i the oifset of the feedback
rreamplifiee.

When o venversios 3 initiated, the feodhack signal switch dizcoonects the owepui of the feedhack
preamglificr fram the input of the sumple-aod-hold, thug staring the signal, and connecis the pre-
amplifier outpul o the comparatae {7 and 12 input. Wext, the &/ T input, By edther switched to
the negative shanne! or is grounded thraugh the suto-zeco switch, E44, depending zpen wheiher or nol
sinele-ended operaiion was selecled.

At the campiletion of the convecsion, the T nods is ideally cqual 1o Epgy (see Figure 67
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Fipure 6-7  ASD During Tonversien

Again summing serrenis into the 3 onoede

"= T';'| T L.'JSEJ f f.-:l-:' = Mg . (23

U : L

T R
Wleaee 1), " is the fepdhack VA current at the completian of the LS4 nlermagalian,
Subtlracting cquation 42) Frum eguasticn (L)
P TR . r ' . . . : . s [_‘-',}
In- jl:| = L SLLIYEY MRS I "'DSER Fos . Sy ,- E gz + Ky - I-’:,-_i
Ry, v R AR, R
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Maote that since the offsel due lo the frenes buffer is the sume o hock cases,

v e ey b =n
Sl r'l..ﬂ'. r'f.l"':: el -
R K

- Eﬁj;'-:' s coairolled by B8y torcing =n oifeet shift in dhe fodback __"_'IItd.Ll'...l:"ll.[]t]' wnd 15 used to
null the offsat csurcd v e sampls-aad hald pedesial {255 - Daprt Mote size that he conversion s
not depeelenl vpon dke megnitude of Eogz, bet upon the forced shifl, Thersfore:

= . r
g '=ﬂ El— R
T e Ty T
R
ong voraicl offset 18 arogranuned, Dy = Iy
Al .
by T
M=l = — 14
] He !
hD !
& D U onversien
The 12-000 feedhizck T30& (S0} g indiialized (o 40005,
1.=i21
1y = WS cran IT_l;'-'. ey

Liuring comversinn, ssch bit of ce ’r'l:u,-;iba-,_l-. Liia woinlecrogated in ssquence be the SAR (I,
sLaridey wilp the SE. Al Lhe ead of sach interragetion intoreal, the degizion of the compuraior Lo
scoapn ot fetet char bicis slacked i the SAR wherz Lhiy I..::ma un 1z held A nositive vnltage on the 3
node will cause tne comparaar to reioet 3 bic, Because of the overail negulive feadbusk, thi provess
will cier ie Bonode fe work s way toward null (Figure bR Afrer the LEB interrogation, the
contercs of the XA B ogrecranefereed (o Lhe Diary Bufler rerisioe. ’

g ;
T L-AHF — ' .
—— | H=.Z5T
: | ; |
Gy ! ;—|_ ——— .,
| 253EAT
|
—~LL&aF I
1 1
| i | I
. S R .
1 a 1 : 4] 1
L) _za
DY [

rigure §-8 5 MWode Dning Cunvarzion
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Since

I, min=1{ (% ende = 77772

1," Max =ign —lyey (8 code = Q0GR

equations (4 and [5) permit valtapes/corrent conversicns Lo B decived as dlustraled o Tasle 6-1.

Tulle 6-1  ADY11-A Vel Turrend Vil Heiationships

Ji! ' Code "nn"ll:-l EJ _EI ‘
i b2 pse ~lsn? 2 Frpgn =P ?
]'II:“_I_&R} 377 L =154
1 5 R ! 15H aono 12 I:-].l"-ﬁﬁ} =L ”-'|:3n !

6.2.2.3 The Yerner DAC - The Yeornior DAC §3 8 digital-toe-analog eonverter packaged in a single
chip serving to pravide programmahle small mnorement oflsels o the summing node of the ASD cen-
verter, Jb hue been included iz clle ADYILA ciecuil peimarily 1o fagilitatg awiomasic cesting of the
madule and is wsed by the diagnostic routings in the measurement of noise, offset zreor, and mier-
channel seliling errec. The Vernwr DAC 15 conleolfed throwgh bats 0700 of ihe Data Buffer register
{weite-anly], acmcpting £-hit offacr hinarny code ta produce positive and negative full scale ofTsees of 2.5
A | SHs

w2 ATIVII-A Porformanee Test (MAIMDEC-11-D%ADA 4]
This disgnostiic packape perntile comalews wsloe of a0 fscions] aspois of the ATIVTLAL [ s
divided into four major rautines whizh ate deserined below, Reler to divanostie Bsting M A TRFET-1-
DVADA-A Tur run asicuctions.
i Wrapsranund Routine - coosisis of fuur sublesls wiich cex e run individuall or .
coTaeouvely:

a.  Analog Vest - checks all ckannels aond their cuipurs ta ascerrain whether ar ani mlfis
pleaing aod gross vonversun Junclien: ure working.

B, Pamze Test — gelermines whether or oot che amoount amd disivibezinon of shor-term
naize willue e A D converler is within Lmile.

o Intecchocsiel Setlling Test — Dewermines whether o7 cot the & 713 Converoer can tecover
frome measaremants ar apposile exsremes willue specified tmes (swilcies alleraalely
aebaeen channels | and 2 — e heveesn 43 W oand —3.5 ¥,

. Dailferenial Linearly and Relulive Accuracy Test — makes multime rendemized mees-
urpments of ramoq signal on chanacl 2 o defcrming, within 0.0) L88, ke widih of the
visllaze Bund verresponding e asel o the 4093 finite width soaoes.

Culthravion Bevns - works iieraitively with operaior Lo Tacilice previss calibraticn of
A71Y Regquirss mrecision voltage souree,

-
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SRS NP

3 Tuint Values routine — waschs interactively with operator tn execute, end i desicsd, prinl out
reids of camversiarg an aclected zhannels.

4, Vadgic Tost Rowline - congists of 23 suhtess that run sequentially withoul eperator inter-
veneinn s check status remister read Swrile operalios, ndialize canditinns, &/[3 donc flag
setlizne und clearing. error dag selling, in@rrpt functionn, e,

0.1.4 Nlsioteoance

in penceal, Tath eoatine mainsenanss and gpecific trowbleshooting efforts will fofiow e Tow Jefined
in Fieere -9, Freventive manoerance will conssl of removing, airtharne dust accumutations, checking
1he powes supply lovels whengver new doviess are added to the ayilem, 2nd running dimgoostics when-
cver parformance enntirmatien is.dosired

taa 5 Calibratizn {Eeguites Precision Yoltags Svuree - EDC Y31 1N o Equivaleni]

Wirl sear coepecton installed in ADY LA Berg socket, coancct cthe faagring refercnce valtage to the
tveg) chip-terminated leads (channel 173 Then, ron the Cadbraion Bouline aod Tulles ke slep-by-siep
insirueligs U oiesues, The poopram will specily celerence woltage settings and indigate when oftzg! and
gain petenticmeters (identifiod in Figure 2-61 showld be acdjusted.

A3 kWIS BEAL PIRME 10K
a0 Instailadion

o011 Lecitien — The KWLM s e singbecrnodule eption whick intestaces vo ann L51-11 thcongh
e of e gaad ocstions in iz L51-11 hackpiane ar in oan expander Sox, Witain the econstrzines
impi-ed by che sl=11 hos struciwes (refer @ the Mierncompater fupdbonk - ERSGTES 76 0% 53, the
vt oy Deomooted o eny wvailable Jacalooa. Mo thas E51-11 prinrity fransfer roquires tiag ao
aripty umElTapeed Incacions extst hetweser the processor and Lhe jest device connecizd Lo Lhe LS5-11
IR

.3.3.2  Address and Veoior Selecton - Selegl and 200 OS8R and Veolor Addresses ae indiaied m
Parapraple 34530 and 24232 Mok thue where more than ong KWV 1A is coanested 10 1he saiie
hus, OO8K addresaes most be four lacalions agort fep . D700 170424 170430 w0 Vactor addressse
lor multipls B Y 1-Acmuoat be 1 looations apart (.2, 040, DNOA50, D467, 22, Rersember Lo

spinstali any covers cn swilch packs 51 and 33,

40 Bourd Insvedion - Seleet a quad location. and making surc that rthe KW Y11-A haurd is orien-
tecd s chal the keved edas cannectat metches the physicu] conlicurasion of e wnninal Bleck, apply
firm pressure sliernulely o the exlraclor haodles e 180c opposite cerners of the hoard unzil it s
sty aead Tully wealed in 100 conaesior,

f.L0d Tosl Ceoncvitons - D rot conoesl Deer equipment 1o Berg aoanegtor f] at this time, 1Hag-
mueliv 1700 signal toses will require mpers betwesn apecified pins an 1.

#L1LS  Avceptance - Condugt a6 ascepranse gst ag specificd in A-SP-KWY11-A-]

3.2 Fine! Cwoneclions

r=Lall TAST OM conngetors beresen LK ST tahs and ADV1L1-A taby ws requited. Instaell the
BCOER calle (KW Y 11-4 1 HAZD (istcibution Panel}l or BOCE cable (TOW VA 10 dier devioes)
erween the Berg corsector (11 aud the appreecials eiminus, Coaacet the BOOUR at hath onds eo
vhae the wteczed abels oo rhe fomale caile gnds mateh che oo bassed labels on the male cornsclon -
AR AR e L AYY L This normally meane Laal ey e ide op ©labels face away from
the oeerd o owhich che male gonneerar 8 rinnnted, (Sez Mote in Paraczaph 82170

6-1401



S 1 = I

0.3E MWYIL-A Cireiicy
Lke digital logic of the KW ¥ 11-4 ennforms in geneval o standasd DEC practiees and sheald be
adeestandsie o aqualifed echnizans who biove aocess so KWWY T]-A aring soes and are (armilior wild

P |

KWW -4 Pouncione e desoriaed L Zhaprer 3.

FAd KWVLL-A Lisgrostic |AINDEC -4 LY RWA-A-IF)

Vas KW LA d LY |"h_.||-. is divided into swo man Toubimes, e fest deslgned D test ingie functinns
cocupoea fanr EW Y- modules, Lhe sevcod te lest selooed wondule 170 Tumetiuas ¥TL, 3TZ and
clozh overfluw, Felvr o |,ii:=|s:',|'|r,-',.ric. .i'z'.il'lg VAT T LY KWW A-A-D Do on astescrions,

.55 Slaimenenon

Poevemlive mainlezane censists of remaving airherne dust aecumulelions, checkiog that power sup-
ply lovels vermain within apeorficabtions: wienever new devicgs arg 2digd to a avstem, and rucning

rli:ipnnai' oo whenever perloroncs condic aton iz desired,

ad AAYE-A BN TAL-TG-AaMALDD CORYEATER
Al Bisraiiation

411 Lovsiloe The AAY -4 35 a mirgle-medule epticn wlhick lolgrfaees 10 22 L5117 or PLA-
I+ threngh sme of the guad Tovelions Ly dic ZEI-11 backplane or in an expander bos, Wikbin U
comsttainty it aed by the TSI-1L g straetore (refer o the Wicreoompuier Aandbou - FR-0035T 74
6052 1w onit may he mounied in any aveilabie lovulion and will opsrace within specifoabony,
regardlags of prownity be the processor, meinary, or other PR eI ER ".1 here cire aonsleices pe IR
|'|.._I""-;'-\.-;'II analog purfamanas may b improved begend sp l:m[-.ulu.‘,-ule‘rth by inatalting thi anic away
Mo the nraccasor, Temiry Sodwes, o other doiseprodicing npriona. Moo thul noiamiy Lransfer
reaqquires Lhal no emay oosrapped locatians exist in the hackplins beiween e drooesaoe &0 any
devize Lhal canimiipisat s wich it

a5 0.2 Sddress Selection - Selew sacd sor addrese as indicated in Parapreph 442 Xoie that -z lcast
sigaiiinl thes Birs of the adaress ward are resecved for soitvwaee addmesing of the Tour digiial-to-
armdlog comvertess (I2AC) and are Wecefan: noi seieotable oo the swilch peck. Tos Lhis cedsain if
severi AAY LAy wie nstalled on 3 gvstem, chey musl be assiected addnessos thacare [ locations
A

Son1.d Bourd Dmiernon Scleer 3 gquad focacon on Lhe cumnesier bleck, and making surs that the
AAVT-A haard 35 orientzd so Chat Che keyved edge conneetar matehes the physicul conliguraton of the
connecter Block, apply Jein prossure lernatcly to che exiractor hondles near e opposieg cosners of
the ocad unril ir s scuarcly and fully seeeed in Lhe connecter hlock,

a4, 04 Tesd Toanectors - I AAYT[-A wpnaly are w be zouted Lo the H332 imtributinn Fansl
cannesien may he made o taul unil =0 1808 e (5o Maragraph 6427 Chtherease, eave the Berg
connestor gnooy io allow Jor menitaring AAY 1A qutpun signals in Lhe next sleg,

£d s Aceeprance Test - Tondusl an acceptanes tege as deserbed o the ARV LA 3MaduZaciiuring
o Tield Acceptanee Mrocedure (A-SP-AAYL1-A-T)

b4l Tiesl Comivolioes

Tuslall the BOUSE cablz (AA%11-A Ao H322 Distribution Panely ar ROGHY cable 1 AAY 1 1-A tu oser
devioes] hetween dere covnecior {710 and the appropoiate termmes. Connect BOOER al bulh ends so
chat the sioped Taoels oo the female gnnncctars mulsn the smbossad labels on the male ¢annegiocg -
ASB e AR, LU AYY o LYY, This nocmully imeals 1t any “T’1i== micle upn'' lahels Tace goeey ftam
[he hnard on whizs the male conneclar i monnted. (Ses Mot in § Puraperapn 2,170



oA MWedeLevel Selewtive

Ag shipped feeid the facoery, the AAY1T-A s set Lot bipalar nparation between 5125 and +3.02Y,
{Unipolar operution and epecslica @ other valtage ranpes cen be achisyed by proper changes in
medesleve] jinepeis [Tvsirased in Figure 4-23 Tuble &2 indicates jumpar conbiguraticons [or all Mpe-
tat voltaze Tances; Fabie f-% indivetes iose for ail nnipaler ranges. Mote that each of the four A Je
an wny given AAYL1-A may be set far & differend mudelevel condition, Mote alse thal wny change
fram 171¢ fapary setings may require ecalibralion of the DAC invoived [see Faragraph €47,

Tabla 6-2  fumper Conilgorations for Bipelar O peranion

=155 Y +% IFY +i02d Y

1ad 1 |
W3S 14 i i ouT
W ouUT ouUT I In
W3 1M GUT OuT
Wh I 1M I~
ac? | ]
W IM i oUT
Wh Lo | ol i
W iw OUT ouT
WL iy ™ ™
DAC 3
Wl T N CUT
Wa OUT LT P
Wl 3 It ouUT 0T
W ld [N ™ _ B
11ad 4
WS P N : LT
Wlh QurT oUT ; 1H
W7 1N OuT oOUT
Wik , ™ I 1

. I

Godd AAYI-4 Circuitry
The digital interfoce and conteal legic of the AAY11-4 aunlorms in geneial to standard [3EC practices
and should Beundorstandabic to guelifed lechnicians wha have aceess to AA YV 11-A ponl sels wnd e

digital-to-snaler sirsuitry. Rowever, make use of technigues and componeats with which THEL {zch-
micians may oot be Familist, Sinee the analop power suppiy and the 1374 conversion sevlions 1ovolve
s gon-soendard circuils, they are discussed below.

G441 AAY!I-A Apaiog Fower Supgls
treneral [scw Fipurs G=1)
The £ 15V power far the wnulog cireadis 18 devived fram a de-de converter whick consists of Thce basic

seciiong: 8 12 ¥ power swiich, potiive and negative voltape duubier dicde-capacicor banke, and a dual
tracking vuliage reguiatar.

f-12



Fabic £-3  Jwrper Coofigesations for U nipalur Gperaiiog

0y +5i0IV

BALT
W3
YT
W5
Wk
TALTE
W7
W
e

WO

AL 3
Wl
Wl
Wl

WG

A
WS
Wie
WL

W14

I
OUT
i~
Ly

[
(LT
)
oUT

™
ouT
I~
el

Hiey

oL
L

QT

Y-+l Y

[+

SLIT
Gy
OUT

™

T
QT
Ly

1

QT
(ry
LT

™
wr T
ERNNt

o
inrr

Table =3 paaY11-2a I

Liapur Soede

HE:-"_‘:I]
41

pat e Chdput Y el

L-oipoba s

(ERY
172 FS

Bipeiar

- Fh
0w

gy Relariniships

« ALEL. .

7 <F&-1;2LSE | +F5-1/2 LB

Prwer Switch

Trunaistars (5 and O3 constiivle e ouiput stage ol the 12 % pawer switch and provide 20V 10 T3
¥ gwtshing signul, whick is dorived from Lhe 5® A and 5% Baignuls und wiish drives the '-"-'J|_t_ﬂ."-.."5
doubler diode-capscitnT bunks Since saturated tranaister swilches iorn on faster than ey Luen off an
il time =5 included (see Figure A-2) o ensurs 1hat Q2 and (3 ave never oo 2l 1he same fime.

Yolrape Thousklers

The besic vulisee Goubler consisis of a charge transfer sluge (B, and Uy in Figure 8-5) and 2 Jiasge
slisrage stage £ and Uy Figurs 633 When (e pewer switch nutputis wi 0¥, Ty charges ooy -
Vs (=110 ¥} throwgh Da. When Lhe power myitch outpul poss 10 + 12 ¥, Dy is reverss- blased and
charge is Lransfoiisd rom Ca 1o Cpthraugh Dy, The power switzh autput then reteens 120 ¥y arses
binsing My and rechavmoe O through D, The waltage an O builds up o approximstely +12 % -
Vs F12V - Vo (422 ¥

-3



i he mogative vnitags dovblor operadies B & slnilee eidaties od cunsists of tve busic deubler virsuits in
cagcady with un addilionul mpul negaiive valtage geneteting stage (1327 722 anc (42704230

Dovad Yoblape Resmboior :
rhe Jduai walags segiulater vonprises ao LMI2IN (B3 ireckinge cevulator and power honzicss (04
end CR5%. Lutpae currene-iin: sonsing i3 provided by BET and B35 Thi= stoee repelaies the cumnts
fram v doubler circuite te provides the 2 15% ol wnaleg power requrted e the warions apalop cirouite.

-

fdob 2 Deiaritad to-Anedog Uirewis — Phe analep sectinems of the AAYL-A oousdzi of four 22-kd0 Lif A
aorverters [2ach cantained gie ene 2d-ple clig) feur 2508 ogeretvnul amnnfess, and & + 103 pregis
slun relecence soures,

Fach DA comcrion { AT vonlamy the necayary oirpuits t0 generate a (-2 mA ovtpet ceerciac and to
moedily thut cartenc 38 & fonation of the 12 loput data blis, A L-LEE chunge in the :luts repiseer
corrgspiolds 1y n changs of 1 purt in #086 af the foll seals gotpat, =nproximacgly L72 wA.

The rafpet of the DA fmd inle s 2503 operational atnplificr which conweris the diive curesnl into «
voltage gutput. The feerhack Fram (e oot of ke aopliller s passsd Rrough the soleceed foedback
CLialGrs,. Thi inlemonnectiony hetwessn thoae reaisinrs, determined by the modeseange sloaps dios-

PRl

raled 'n Frgure 420, decermivg (e aperatiog mode {undpotur or bipulersh and vajtage range nf the (0410
TR P

Ciutn urd olfset of cach A arg coafeolled (krouel the eaternolly-adjustable potentiometees {ace
Figuee 4-21.

oD AAVEL-A Diapractic Test (MTALNTERC 1Y A A 44
Whe AAYT-A Tiagoasioc Test i divided inlo lour routines. Cach s bricfly described holow,

Ny Logiv Treels (stacting addeses: 2001 - exerciazs and menitors behavigr of igiesioee and von-
trol logic of &3l DACS o all AAV LA tnca seslerm. Checks that DAC helding regizwers oqn
fe leadsd, eleared, snd modifiod witha erreor,

1 REmpn boap [Ereeiinz addeess: 2030 - reileralivele 1ncrszoenis the holding vegiater far cach
DAT to produce full-acaie ramp volisgez succssively af the anipm of waclt DAZ, Fermily
crinfirmarian by oscifioscepe of DAC tnearity zelhng dme, and channel faalatinn,

A Beanie Calibeatzml Loep (lacling sddrees: 2100 - permmite oneratar oo inpur enntra? data to

all AL und manitor resulting oonpuc condinions, R willi s precizien VM s cutput
=

nrrilar, e Srede Zajibcebion Loop permits calibestian of gzin mnd oifsen ol each DAT.

4. Dwnamee Tulibration Loop dstarting address. 2040 — relleratively switches each DA
Btz inarlioum and minimem cwetput eanditions. Facilitates chaoking DAC reaponse
uhd reenvery characreristics s well ws ampiifier slew rates.

S48 Miploicmame :

imogenceal, Doch reuiing maioledancs and speuilis lroudleshooiiop eifcris will Ioltow Uie faw defined
in ipgure 510, Jnee the disgnostic rogram has no oay of evaluating AAYT1-2 anaiog performanes,
pass o Tadluee of el but the logis lests dependy on tes judgment of the apereiee, Beler to the AAYEL-
& danvefazturing and Ficld Aceeptance Proceduie {A-80A4 71 10431 for applicabls criteria,

Preventive mainienance consizs of romaving aeboene dusl dscumulations, checking that pewer sup-

ply Jewele temiig within specilicitions whznever new dovieos are added o 2 wvalens, and sunning
diagnoeitizn whenevar porformanee canfirtaiion s desired
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4.7 Culizratiem

Fropanre

The avstent to zeruil avosss o siznad lneds) vnd cabibroton potenliometers of DAITR) b he

calicryled. Conrect TIY S of appropeizte precision (no: thal | LSE oo =2 56 V bipolor or § =512V
umipalar = 123 m¥iw output of 12AD to bemesasured. Float the 128 ee iluserezed in Figare 611,
Take care o eonnset DOV eovacion Dead Lo TI0 prouind associaled wich the TAC in quesiion. Then

proceed

[FE

b

.!-l.

b

&

me Dulluwes:
Load 134 halding register wich OOMK),

Adjust eflsel poieniiomeler (see Figure o2} for DYM IZAGINZ Fpproprite o scizcisd
made/ level enndition {sec Table d-1].

[nac DAL holding register with T7VT.

Adjust gain potentioeneter for DVM reading appropriate to sclected wnade/ievel gonditian
(zec Tahlz 4-13.

Laad DAL holding register with 40082,

Check DVM for reading appropriate to scleated mode/level condition [ses Tahlz 3-1)

Sleo 6 should peoduce a ceading ascurare o 1=1:2 LB,

|__ ! ;
— CYM — bANT -k
MEY POWER ) e + adi
I-.-—""‘Ir

(-

]

irzi

Tipure 6-11  Flouting the Y™

8.3 DRV PARALLTL LINF INTERFATE
Fefir Lo the Micsoocmpuee Haadhonk | FE-0MIRY 76 (097310,

- 14



CLOBRARY OF A/ TERMS

Ad e AT M F

Sl g dien, waperssed ds o porsertesc of Al scale, selermaced e the Sotonnl Bursooal Somdienls vali

Al e
Tiw I Zwratiog beswzen the zivicg ol the sampie compand aaed che sooe wken e ol pul oy ®hon g
s Sl oprrar mnel geoanid ke 1l wilLe,

Aperngey el Tirgie
Fle s el betweer tnz Eeod cnavrand and che podnt ot which the sumphng sscch s aenploady onenn

Ansengn e
Tle vinisicr i apsstare delar i T e i r e e [TV
L S ndTiar i QPSR Y TETE SO 3 PEITTICULAT Riim pee-:rad-fle,

¢ anarein Aol Hdeerin FC AN )

Tle abilice al o dillzrestiol amphies borejer noee g o bl dapois Qenoaen made cziecton iy
somvretnnen |y o e The i Bande Bejeennn Reca (CRTERY A dillzzeatial crephbier songa CREA K
8 N0 G waald hve an avspus vaclsge ol L5 o sock et owese 28 0T Y R0 AR

roandund
e amoar el e cooslzl o tke ooipal s s peooensage ol iesot sizaal soapied oo all ofl channls,

e nhien! S [ eues
Piwey ebermal il o ppoianl e v dnpal sieenio ot e AT svsien wherehy the Beshos sabee el e
ez, The oofferenes is gpzlied o The AL svstem, T g penerally sl et twictod va whiag e reduce

rutse pckn=

|'I-.-rr|—|q:

v, = Vg (V) | LA S

i
: . _ . L t
= RV mise] - [V - W Yoo - O""

= Iwy  wa ] WD P imiee WYy mndae! Vo e E
S 1

.r " e

ar vested 2 wirkie " A

1

. Y .

Wil nine "-"r:g,l [N '“'JJ +':.
-

v ER-
= = - +
VsV, Vs
T TR

A RS A RY -

Lp



Grifecemnial fapiser [ Frigega .
Tlis orethad of vootting s sioila ootz diffarcecizl inputling sscepl thid [he napstive rapa. nthe & T2 Gpsios
i% eommor 2 tke acher inpute.

Do reninad Linvarin:

The manmam devization S5 an il s el wwdth Trone s Thenelical valus far any code ovar the A6l range of
e ceeverto. A-difocnbal hceany of £1:2 LS8 merene chul the wick houl goch cnde sven the ange of the
converzer s T LB £1:2 LSE, Miss ng soddes inoan AR coaverler nocns when the outpul code skeps o dizan, Vs
Darpre s whz che diiTeogetal Do s aarac 2an £1 LaE,

Dl
Mife is o Tumctan oF the wemperalune cocitizicate of the componsnts, T the magae conlobuton b gaan dm
oflaet wrrac

warn Extei
Fae wrrar, capricseatl as o peosenlage, By which cae actual [ull seale ronge diffess Croesi the thennelical Tl sesl:
range. TR error is adjusleble e gars,

frain Fereperatire O ool

Thes is e arrounl ol mem tha charges weth s chaqge g wenpeatdre, Thes may Be expressad in ppoe™ O or ™
C08H ol Tullseate (Ta &0TD hs e 2o leonperaturs coellicient of 207 O 053 an 8, (ke AT enmveoied vl
witl e ol by | LSB a0l scale il Lhe 1emparalone rises 20 O chivee 29° O

Tepwr Bigr Swreean
Fhe armcst ol ceorend Dol Movass -otes she selecwed & 0D chaenel from e sousce.

Trpwd foedance Yoo
Fhex resistanee seenal vhe inpal wooan A ST systam,

Linagrizy
inear ity is deliced a5 1he resximuer Seviution (rom o straightiiee drawn besweeen He ead poonla ol the sonvyeser
rreneler lengian Leonsarty may b sepressed asoo pescontage ol Bl scale ar as a Irection of ar P50

Mty
Uhe wnactiprlhecr s e oset af sweiiches thas paeronics wnalos dada Trom diferent sonrees pehiae’= ne e sapelied
the sample-aind-hold for A D canverser) ndivehaclly,

Audtinlener Setdiom Thas
The mugimem lime reqoeed 1oo-mach g s peailial creos Saood acoued the input ¢alue when switcheng chanrels

chiter Lrm

The error by whick the bacsfo fucction Failz o pass threogh tie ongin, This s asiesily mlosiable oo,

flapngizgiica Krror .
Chbactisdliod errei iz defined o3 the »asic uncertainey assornied wih digateing an aralog signal. due w ke ligite
resaitdion o an A D comvertar, A ndeal sorveeeier by s onasimom qoantizacor error ol 23102 LS00,

Edu i L R tiad

Like true diflzcential operscion (e Diflecential Inputs) in chi: measurement o5 miade ol {he dilMerence b ween
aninp Al relu-n o, DInlike Leos dilfeneniie?, hoeseves, i Sal measarzment 15 sol made b ans insian: in
tirne. b rather threnghaut the variation of the coneczion.

Sieieriie Av it
Taiz b= defined a5 e inpei W awipal seens s o Tract oe ol fuli seoie sith gin sl ofTser areees asied w zere
Brelgove sooemiey i depondear on linzarity.

CLAOESARY L



kY

T E
The resoimie: of 0 370 copvectes 1 delined 2 che sz lest o loe chamge thil eas 2 discisouiahed, Resall-
Ling is the aggley wulog o she deaxt cggnilicact bi

LR Fuill 2zl
A Lims sl ean il

Boor csamiple, iF & avaiom Tequires a weigal measaremeni renge of 2540 [h, measured oo che neerest 3 1o,

= kel Y ennde cosnlsinabicng

740
Boselurin - :

wezcingess standard A CQ converisr cese latian genilahle i 10 hiis I‘:"i'lilr_'.'. L} hi'lHl_‘- ractlu L o 10-hits seleorad.

s e pesalpe o ke 1 chennzl i rees calated o 100 aks.

. Fuell zzals zanee _ 2540 L _ .
P e soarafleain biny = —-—— et - P T b
471 1074

.';'l'.lr.'-_u".'l:' wossdi-
Lp ordder to srsote Hral Irpil L TEET: ey mne I.'I'.‘"l_l:!.' :]urErl;.: WOEUN RS &N, .'_1_-11|||.:-.3|||:|--'|'_:_':|.:i_ n r-:q'iir-:bd. [1 =l
vk ibirse o conversinn cecle s lesg than 002 LER, thea a sarcple-and-naoud sirenin is not pegeire!.

Lxampy
Enrecrsion Soeed — 20 s
Fal. fvale lapo: Raspe PSRy whers o =20 (BN
Coreartor Resolation = 10 hos
LSB value = (I ¥V o
172 141 — rlns

Megimum slew = 11005 V200 psec = 2500 0% nsed =38l Y s
(s regnirel Toe e soepile- il -l ld )

TR R () TP

tHheey dadi -0 I"F."lr.:- I:'I'Hl-!_l FHL R
{FERF=dEWIFSR). where wc_ =2 r(F#)

rehdl bmas =010 20w

IMFES b H R

o 2E0 Wises = fBWTSR)
Y - 23N '-.-'.-'.1.-q. Ja [Z R IO B o
S A

Fhe capabidity of the cutpes of an aaaler cirenil 1o change s veltage inoa given pericd of time. 15 the alew rame iz
TV Sasec The amalag vitesil ol widl change sevea valt ia one poec,

GLOMSARY -]



o i B s

INTOOREINE A PR TN
A mctbiud than s ueed 1o peapslerm the aaulep sizral to a disital nombr,

ZRALOS k2T ﬁUHF‘AF‘LT:%
Ly
FHO EAKTHIN,

CEMU=H th

— Y]
\/: 350 CORCESTED A _LE i _LE

ok BRLECCH ]

Ananiing sgnal s eempaced nea Tegie geneeasal stgrad TThe ligre aleays suzpiies o kall zenge senal icitialle
Faor enarmple. e 10l sl fopot oo an A D conveoe sz ig 100 acd iz inpul o e sysien o= 7 %

T C e Lonic Valtise s che Inpar | Al Llecisivn I E N
: {arenter Thop Bultecr | Repiuier
Prwe ¥l lpe lEit= ¥ulue
Y b3 B i f T E I | Q0
2a% t _ Mo ' ¥ Do roattung NG
Lasv Se 25 i e 1 Add .35 =025 (RN
LTIRW Nz + 535w s ! Awirl A25 - LETE 10l L
N U akin b oAEe Y i : k. Do eetbir I L
JRRIR Y OUTE+ 150DV M I G nextlirp A LRI
g oy FATE LRI Y e ¥ S T4 T IG0L
—— A -

s (A L T N B
W O LR SRR T Pl FURLE JTH LT H-R TS

.:|r

]

1 hz KO

o e T e

) ES| -gc =

5-

ot YES '

2 |

3 i

Fy |

i
|
- LT

GROGTARY 2



e

Thrsagtpine Sreed
Phe Myguist saraplicg thecrer states el o omininioe SF tees samples por cvele are magieal B cepziay
capowes onhir oo s e s b & pcacless anvironnent. [0 vpees rsl=tmsn e spslav s ancke doss exist and

e I i per eagle are rgguerel

P apphacalioans woch ds wnd ey Tew Trapogmee s, sionpce sate i wsdally 2 suz-meullipls o the poses o

Srquency oo proede esseio vy o o Ticn o s [Touencis

e saieimam 2ameliar spees tegureal il ool of sariphes pes opele mulizlies By e mghos, Tragueney
compeonen of Lewtns P o mediipleied svsteims, che spesil reinmenen: ol e A ST sonverar is dopraden;
o seslemt drecgiapur speed Sestere conversionn spesl i Zacrmined Do Sata bandwidih, the ot e i

meds, o Foeosarnndlineg el b,

Srvsterthreoe i = M Ot TR semples s zerond

1 = rarher ef chonarls
wher, w = mne el damiploasseels csampline lactery

ROV, = hroes manvedia ol ey channe

Frimyzl
Cians, o Tandwidik Tudrpiz

Chepre T omedlentl AT
Clanee” 5 wrdwidel 230 He

Lhrelrhou I TR Veampessecoad
W% = Ih

IR

T — s

Thz AL threchzo, e corepesad of the Sollesire:

ulicless s seviliag rirme

Sarmple 8 Dloda se ol ng e

ATE cinrec =i acad

AL recuvery himg

Crom e eoqdis o ome Caelbaare

CLOSNAEY &






[ T - S

A IAL BWYTT-4 aAV ] -A,
EYTL USERTS MANLIAL
CE-ADY 3042

Header's

Comments

Vs comman is and weeeslivne will help us i owe contic wans offoct fo irnprose e guudily wod wielohces of

e o brieations,

Whil e veny geaaeal reacttan o s rmanet? B vour peslsiceon s it complets, aocurass, well erraniced, well

writton, ons? iR Qo sy LW ouse”

woval fegluese pe2 st actud! e .

What falis doocean Yool with the menaalt e _— ——
Dees bz maimal satishy the peed you Gink i wes tuieosled o sanisty? — ——
Moss i zalsly copre pneeds™ o R & J 1 - - —_—
Wl sou picase indicate any [actual 2roome you Baws foand. —

Floase descnhe voir posidion. oo _—_—

Chasmzacian -

tlame

Ftroct I

reparlmeni .

Eluie

Zim or Cwenicy




—_— e, = ——— —

—— — — i

— —— —— DM Te=ar - Cobd Heee acd Sfapls

BUSINESS REFLY MAal

RIFRLE

Wirglipe mall e jland Dy

STAGE STARY RRCISSARY

S o Dol g SRR T

L Al

= L ] oy
i R Ve ™ g et e m R L

S

Ehgital Egquelprent Covpdsatien
Techwival Dhcwmentidion Beparineen:
146 Blain Sirecl

Mavraed, Muewchuseios $1754

LED M THE LMITV STATES

— Pl — e e —

FIRST CLASS
PERM!T M2 32
Bras bl FiASS.




pq vl

Pg 2-11

ER=ADY] ] -~0P =1

ADVII-RA, FEWV11-A, AAV11-2Z, DBVII User's Fanual

Errats Shaat

Plepse make the following changes to
tha fzar's Macual {docunant 118
ER-ADV1I=-0P-D072) .

Under ILLUSTRATIONS, add afrter Flgurs Z-8:=
Figures 2-2a E3220 pistributleon Panel
\Bee Figure 2«%a belaw.)

Paragraph 2Z.4.3.)1 should read:

Figurs Z-E ghows an 23229 Distribution Pansl that 1=
connested oh the rear to rhe ADVW11—3 Oerg connector and
PEOVIdes gamily idantclifiable and contcurcantly acoessiblg
gcrew terminals fat uUSer spparstus on the Froat. Flaure
2-Ba RNawzs an HIZIN Mstritosion Fanel, whish rcan he
used ftor the sams parposs. Pach Fazoe e HIZE0
FIECAmmoCates two ATDVY1l=As or ong ADV.1--a and one athar
Sindgle-connzctar device. The ADRVIL-A = shioped with a
dezal set jappropriate for the HAZao diztribkution pans1]
rhat specificailv {dentifles ADVLI1-& inputz and auksota,
Mote that the H3Z3-B fotentiometer R3¥ may not e usso
with «he A&DV11-&. [Eee Malnktanancs chankezr Far
spproprlate potentiometsr hex circuit.)

Aid Flgurs 2-fa,

Floure 2-22 W2320 Diaeributisn Peael
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Taragraph I.4.1, sacond sentance should tead:

rhase nins mey be oohh@cbed to the optional ®H3Z2Z or
£31220 TDistribution Panel* (see Paragraph 2.4.3.1] for
comyanient external usSer aCoCess.

The foolhcts &t the bottom af the fage sheaold read:

e ®WYll-2 is shlpped with decals thar permit permanent

tdapntlficarion of algnal Times asseciatsd with RIIAN
rerminals,

Emragraph 4.4.1, seccoend sentence shovld vead:

These pint may be connected te the optional HI¥L or
13370 Diztylhotien EBanel® (3eer Pavagraph 2.4.3.1} Ear
sonvanlant 2xterAsl JRsrF acoeIh.

the footnoze at the betbtem of the page should redad:

Tha A2V11-2 I3 shipesd with fecals that permilt permanent
ldentificakcles of =ignal lpes assocriated wich BH3IZ220
tarminals.

Darageaph S.3.:, sixth and seventh sentence should re=ads

copmection to the DPRV11 can be made. through the H3Z2Z or
B3zt pi{strioutlon Penel i(see Flouvea z-8 and I-3a3).
Priz unit % wrovidsd with decsels, which, wWhen sPplied
ka3 Ehe H22%0 Distriboilen Panel, ldentify ths RIZZD
cevew tarminals with respeot to the associated ping of
the DEYLL Berg ochnectors (k, B, YU, W, atc.)

¥inth =zentence Should read:

Fobe Thet BRYV1L/EIZZ ainrd DRV11/H2220 terminal
reiscianzships assumed by the decal sheet rest oh
asonpection of the ACOSRE cable o that stamped lshels on
femsle cabhle eodz match embozsed labels on male
sonbectors ASH te ASE. OOSPY to DUV,

Paragraph $.1. last ssncence shovld Tead:

The customer i3 responsible for the wiring from nigfher
squipmeant ko the HIZZ end/or HIZ1D isteibutlon Panal or
ta the end ef the Digital-supplisd cable.

taragraph 5.%.1,7, flrat sentence zhauld vesd:

Gompoye the TH12894 tese connecter and install the BCDAR
cable (ATWILl-A2 fo HIED aor H3IZZED Ciztribution Panel)] or
the BONAT cante (ATDVIl=A to uszer devicez) in the ADV1L-A
Rarg onnnectar. '
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r the WOTE,. the firs
should roada: .

exnence o tha zacond paragraph

To =zimplifvy syskem relationships, the H3Z aor HI3IZ
Cistribitiern Ponel compensstes For thils Irnversion on bhe
®homward thnan diatritutes Rerg oonnecktar slgnals Lo

Ciont wanel sevew cerminals,
Csragrawi Y,3.2, s=cond Asentence should read:

“nalall) the HUOAR  cakle PRy LL-n o H3IZ2R op HIZ22(0
Tistribation Fanel]l of BOOAZ cabla [(EWWVIL-A tao user
devices] be*weer the Bergy conoectar (J1 and the
appropriate berminus.

raragrach s.8.%,.4, Tirsf sentance should read:

If.AARYLL-A& slgnalsz sre to be routed bto the 4Y12E or the
F323n Distribution Panel, connsctlon may e made Eo the
unit at this Zime. {See Parcagraph n.4.2.}

Paragraph R. 4.2, first sentence shonld read:

Install the BIDER <cable (2AV11-& ko HIZZ2 or WIZED
Mmiatrituokian Panel) or BCDAZE cabkls fARVIL-A to ocser
devices? bekyeen the Berg <onnector (Jl} and the
Appraprists termiaus.
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