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FREPACE

Thiz amaal is writuen oz the pser ol DIGITALs dna’-keiaht analog 17O nrnled circwit beand oplivis
[ow the 13011 provesser. The manua] i divided inte chapters thac are apaeific 1o cach analop Beand.
Eaclh chaoeer meludes specilivetions, a [unctional descciptian, programming indformetun, and oon-
ligurstion deta. Tae conligurelion daie allows tae nser e changs the aperation ol the boerds to eet
1he maer™s app e bion,

Chapter 1 e un wloedesiina.

Chapter 1 describea the ADYT-E Anslog Tnpat Beard,
Chapler 1 deseribes the AAY11-40 Arnelog Qutpul Board.
Chapler 4 deseribes the &350 Anulog Lopu/Outpat Hoard,

Chapler § deseribes the K VLLLC Progeemimahle Real-Tese Clock Boeacd 1hat is nsed in meny anph-
vaninns to stert anaag-soedigile] coavirniens.

Chaprer & has calibranon ced 1estoog [proseednres Dor Lhe anocog Teareds. Informution un an wploenul
analoe tosl Mslare e alw included in shis chapler

A nmraber of sugeesiioce are made ot text perlaining wospyeilic sanfiprrations and ;__tﬂn-:ral_ pucx]
praceee when conoesliag he boards to external ecainmenl N suggestion is mude that eioesds Lhe
s lcations Toc eocl boazd, The user has the respunetbiliny Ler cornsering thaae Buards Lo each oLl
and to exlerze] equipowel,
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CHAMTER
INTRCGDUCTION

i1 i=FhEXAL

This ramal inclodes inforuation on 3 serics of anatug boards thal are 170 opiions Fae the DRI fam-
ity of processors. Tacl: leard maw se need 5w itell un Lo TET-11 Sus. bu ovpically cach i naed with
anc ac more 7 ke other buards 1o creare an ana g TADY svslemn, The boards Include the following.

L1010 Analug Tnputl Board, Asm0

ASYLIT-C Analoy Culpuy Boad, AGHOEG

ANYU-C Analug [opet Ourput Boaed, ADG2E
SIWVT-C Progremmabls Weal-Time Clack, B2OLE

The ATIWI1-C and the AXY]1-00 cach accept up W 16 sicgle-snded waalog inpats an 8 differentizl
analog inputs. Bach Lo o programmabic gain of 1, 2, 4, ur 3 Limese the apet signal. e wer connects
atelonr sizmuls o the Boazd thecugh an 170 comrecor. Aller Whe apalog-le-diginal enmversion s coaz-
plete, the weer pels the iesulls 0¥ @ programmed 170 traasier o by secvicllig an intermipe reguest.

I addition te the inpus cliannels, the AXY11-0 hae e digital-loemlop sanverters (A ). Bach
1287 iy lusded with digital data from the LST-11 bes e be chanped b an analng valteee. The wser can
chamae the Tormeal ol e inpur data and output rerpe wod polacily.

The AAY LT Lo Loy DACS. Buch of the XA s o separale regisice thar can be writter ur read i
bele ur woed Tecan, alloving complete wse ol the LSI-_ 1 instrociion s¢l, Each 1IXAC s loaded Trum ke
LS1-11 bus Lo creale an analag ourpet voltape al ils [FO comestor, (e of the repasters can alie be
wsel a5 o 4 bic digital cusput for cunerod signals, sucl as CRT iensity, blank, or etase.

The EWYLL s neloded it chis manoal e (i Doeaed Las o c2vseal oscillator and tea Schmil. irigeers
thal zoe ollen vsed with the A 7T mpul boards L steal AD conversions, An AT conversion oy be
sleried @l a crvslal-confradiod tate. al = 5ine Treguesney cce (30760 A7), or from an external event pul.

1.2 REFTREMNCES
The Cutlowing mamzals provide [5T-11 bus sipnal specilicalions and provide sdded information e elles
L5I-11 opiians,

Tile it Number
Microcorymtes and bemneries EB- 84517
Micracorimter inzerfuoes Tiundboeol EB-2017570
[LP-11 Bus Herdhbook EB-1T2253-10

These mamale are available theeoph vuor Jeeal DICREL AL 25 cs nffoe oo sontadc

[Higital byuipmeont Curporalicn
Aozoossoricy And Suppites Oroowp
F.0Y Hos CHZ008

-

Poashs, Tew Tleneslire G068 ]
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CHAPTER 2
APV 11O ANALOG ENELT BOARD

201 ENTRODUCTICN

The aTF¥ 1140 b oan LS 1L apalog opus sviared cireuis Boare, A060EL Tt aceepls wp o D single-ended
inpzts, or up o ® dillerentiz] puss, eiber onipolas or Dipa et & umpalar pol can range zom 0V Lo
Wi WA bipolur opot cen ranes oo 100V oo — 10V, The A0 120 aleo hus o programmae guin
03 these mpule of 10204 er B Limes the jnpor walrags.

A loer-Lo-dipilod (A DY cenversions ars startec by a prograr command. an esleswe] rigger. ur o reul-
time cluck npel. Wheo Lwe peogram enrmane sets the A START bitin e controlf sta s regsles,
the ADY ] - starls the A7 D copversian on the inpur chanmasl selected

The ADY ] 1-C chappes e freloe inoor intn digte | data, The digile ] daia poss wootle AP diola bailer
reisle s ond wails Low o progranmmed dazy tramgfer to (e TST-11 processor er o meaoey, o1 Lw ADY O
prls aolerrupl cequest an the PS1-11 b and wails Jur che tnterrapl reguesl b De fokoaveleiped.

1.1 TEATURES
The ADY ] 1-C° haz tac fellwing featinos,

w16 eingle-ended anslog irpot channels o 8 differeniial anabes inpul chpoanels: SE DA juager
is ficld-=selecralle.

v Frogramonasle gainas 1, 2, =, ot 8.

v L2l cutpor dasa resahaten.

v Omrput das nozatiom in binary, ofTsel binary, ur 2% complemesl formm

o AT comversonts cad be soacled by g proerac. 4 realios cleck, o an cxternal triggar

" AT results can be received by s oprogceonnes] [SO feansfos or D oservizing an intermjit
“oiiest,

a intetropy can o snabled and selozmatcally sel by AL DHOLE and o ERBOR Lics.
a  Comamnon mode rejection calio ol 3000l prasioieln g
I3 ADWII-0 SPROCIFICATIONS
leent Ficulion Trual-lreleht odaie, ASOED; pact ke 10-1EE91
Posaer Boequimsmenls FAVELER 6 20 A
B Tarads

1200 B loed I

A bBus Toad i3



IS0 Conaeoiar 249 pins. AM e, Z3EY-TR2A
Adsalag Tnpant

i af analag Trpnts # cawnels wsitg diffzrential mpats, ar 16 channcls wsjng
single-cnded ety

7t range Y w10y
=Ty g =10y

Inpus @ain [procrammenle) Coain ¢ — 0% Fange
I 0w
2 ¥
4 2EW
2 ALY
Mazima lopus sl = AW {eigral | oeowwnon wode volingel

Linpul wpedanse

LA channcis PO ALY min ie pacallc) wich 10 pF omax
{In chanaels 1O ML min "o pacalict wich 100 pF max
Froear off | KLY in series with a dinde
Iapu: hias corrent Mo 257 O max
Inprac piretect.en [npis dre crrren=limited ancd protected to — A0 Y awgp

volape withow! damape.
Cormreon made recetiom vatio Sodb o T W reroe ot G0 He

& 1 D

[daca belTer regnsier T0-bBit resc-oniy cutpul regisler
Fenolulun 12-bit uncoalar; [1-bit Bpelar plus sign
Tletler 2wtz bivng Tinery, ullsel Bnary, or 25 complenent
Chutput
Caduog utaticn Tuli-Seals Conde
LUsed Tapul ¥oliage (Thetall
Binury | B50Ts Y TN
20000 Y UL
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Sapaple amd Hold Amplilier
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Aperiure delay Iess chan 03 ws Foea stact ol coaversion wo sigral disconn et

Toess Lhan 13 pe Lo 2D 00% of fullseale valuz Fara 20 % -
inpul.

Trrozil end setiling

Caput oo l.ess than .2 mV ocins

AT Copventer Performance

Livearity +[/2 LB
Srahility {tempersurs = 3 porn
o tticiene)

srahility, lomg-Lerm = (.N%% changz per i months

SARTET sCUURLCY Logmr waltage to digilueed value £0035
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24 ADYVTII-C FURCTIONAYL DESCRTPTION
Figure 2-1 shows a block diagraz: of e ADVE-C0 T b addresssd via Lo L'SE-0L bus ol s inlerlace
iranscelvess, The bBoesd hus jumpers L selecl e devioe addesss, 17 has veo addressebie regielers: he
control falalus regiscer (C5R1 and Uie duta boller ragisler iDBER). The Doard also has juispers 1o select
Lhe Dune inerrupl vecler, The ADV - Las vwd tairvupl vooiazs O s cnabicd when AL DIOME b3
selin Lhe CERE: e otlier may b cpabled Loc cpr ERECHE zon 5 the C8EL The BERLRCYE wecing anioos-
wally receives lhe Base wlelrupl veclor eddézess -F 4 Sao Paragiaph 2 6.0 fo set up the address and
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Orce addressed the ansceivers send 1he ous data inscrociion o ke C5R, The wslavcion seleci 1ot
16 chanacly, deiermines e saie seiectod (G0, G517, aod determines bow Whe Boaed will stan an anal-
ag CnTseTEON, AN wnelop conremsin can ot starfed by e reel-lione <locs wpel. B a0 sxlermal ovant
teipger, or crder prograz cenocul by seiling the 300 ATART Wil the C5RL
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The multipessr wses siagle-onced or dilfersniial pals. (Soec Pasagrph 20000 Pwo jurpers (T, TH
[

delerning whetner Lhe external lripger comas from the 150 conaceias (F0y or from the DAT-1T o
A00E0 Hr line npul TBEYIT L1

The watpat of the molripleser goge wew dilfercutic] empter ther g prograccois e gaio aomplitice,
Tls pain 15 $e1 by writing hits = erdd 5 in the C3E The gaia selected (GS0and G50} mmuy e 1204, o &
tmes e wpet waleage.

The watpel of the programmeble gain amplilivy gocs oa sample and hold wzpliiies, waees 08 analng
algrir, is cantirmanzly sampled wotdl coe ol e faliowing inputs is Tevelved.

e A/ STARTD BILselin the 350
woaltire clhock inpel av PO conoeter nrat pin K1 T
o Furernal cven: trgaer ioput b LA ceoncezoe o gt TET-11 bus BEYST L,

Whes one of these inputs b Deea received. e semple and hold amplifier switches oo "held™ and 11z
D2hD A enrverter digilioes che hell enelog voltage.

When b A0 cnmee raion 1 cemplele, Lo A0 1Y DM E Bin i et o Lhe O, aod 1e sample and aid
ampliticr rarurne o sateplg. 0 L DOXNE INT BRARLLD bl 1% el pel, oo WOLCTIERE Qoonrs wh fac
L&[-11 b @wken the interrupl s achoowledged, the damy is resd by readiog (e daa buftos rogister
(DEE),

3.5 PROGREAMMING TIE ADVIL-C REGISTERS
The ADYI1-L has tae Tollusing twe progrionmalle cgiaeer.

Cnnzralf Statas Fenaer (CRER), redd o, vte-gderessole reglsler
[ara Kotfer Boepisier (DBER), coad-only, werl<addressable repisler

TLiz sarapgraph deseribes e mwede of cpecating dersrmimed by sellicg bus e 15K aud dafimes Lhe
Bz it bath remsters.

351 Melecting ARFY11-T Mode ol Oseranion
Tlc vaer determinss the mode of opeeasion of the &1V 10 The user seleots bow the A 7T comversians
are taoatert and bow Whe digiled dets s warafoned wo Lae TE1-11 proccssar

Seavting an AT Cemvensivn A ASY coverson et be slarled ioooog of Tren wavy.

.7 Hewklime clock lnpog Het kit 5 in C5H
1 Dwrnal Lripoer cpalle: Ser ber 4 in U5 K
i AT START bis 8¢ W 0 in CAK

Trueslerriog Mrara o 151-81 = TTe digmal deta cen be transleczed ey tae EI-71 poocsssor or ey
b s aregmarnmed 70 lrnaslen or by servicing smonlessupl seguest

toing LS instrustions, & seegeanomed 1700 inansfer can weits e 08B the 208 10-0) cewd he

Csk and wall Lor g A1 DN E nis dhit 71 then read e DER te gor tha A2 dawe,

IF interrupls tre wsed, st inmerpt creble bl (kiv &) of (be 31 Waen the AT cenversion e cu
Soele, e A0 DHGIE hit (hit 71 sews, and en inlerrasl ooows to the D11 procesaor, The prowvesor
servicas Ll leompt regnaan ane gels the 47D dace Afler reeciving the dace, Une sollvare Cleass Lo
AT THOME Dit in che A1y 170" CE

Anir.zroupl mav alsa ke pregrammed woaces oz an ooer condition by selling sil 1S e e LR



157 ALYU-C Stadard Dovice Addross

The &ADWTTAC peewdls pssigring 2 device addesss hetween TNy and LT7790s Vb standard device
celiross s 170400 T is tha seasling wdéress far the comrol flelus registor. Tha dazi bulfer rerisler
aubienalically reccives the starting adéress + 2, or 17402, Teble i1 sho%s tha standanl address and
muerrupi cevlor address asgmmenis, See Paragranh D001 Lo clange The device sodres.

TE3  ATWIL-C Stwudard Interrupt ¥Vovlor Addiress

The interrupl eeptor 2an b assizned beoweer Gand 770y mincrewens of [0z The standand base inles-
pt vastor [or Lo A3 11-02 46 400y, This veemar i assigned Lo e A XM L meerounl egresl.
te THIWE INT EMABLE bin (200 83 08 set i the UK, the AJD BUME hit (biz Vp ensbles Ui nle
rupe teqquesl Lo e 15111 bus, When \Le infermipt request is achoowledpad by the TS-1 processor.
the mterrupl service souting e atared ul the wdd-ess contained m localicn 2004

The ADVLL O ean alse inlerrupt cuoan errar. The ereer olenups ccquast is aulumalically assigred the
buse veclol address 4+ <oor 404y, 1 the FREOR TNT EINARLE hit {260 147 3 2al by e 2regeam, an
inlgeeust cequest will ugeur ut the ocaurmenee ol any ezpor (000 15 seth

The starda-e interrup: veclor addressas are shoen Lo Talle 2-10 See Perapraph 2 4.7 o change the

Iterrunr vacnor adulress,

Tuble 21 Slandard addrou: sxvipnmenls

- . .
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RojTivters
Comeral Sl ITRE IR H | Tna
Moz Bnlle- IIRE 170z 17n4= 2
Tarerrugi Yelira
ALY A E S a |}
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154 Conleol SRbars Bepister (TH0E)
The cuadval fstates rarsles b5 o read S e ragiater, showw o Flgnie 2-10 A conbrel wstigetion is written
mia e USSR e A0 slatue s read Srir the CSR. The i detiniticons wre descelocd o Falle 2-2

5.5 Deaty Baffer Hepister (DER)

The daiz buffar repister ts o ccac-nny regser Lhat kedds the digital dele elter e A7 conversian i~
complels The PHEE can e pead sfter the & D TRODE tlag is set in the CER egistc: Uhe fnrmat fur
ke DELR is shevar in Fiaure 223 The aic definilivns are deserood in Table 220 Tae DER i clearal
aller ceading the regisisr o on initializing the Lisl-. 1 bus,

i CIRNFIGUEING THE A1

The A1F¥11-00, shower i Figurs 2-40, hes jumpers 10 3c0 up the device addecss, 1o imwsrmusl vecler uil-
Apess, and the amaloy coalionrarion. The user mey scleer the AT inpat rangs, pelanzy, and ile culout
Jaia rataton.
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Thers are v Lypsd of jumpess on the hoard, Sume eme poact-lo-peml juee pecg, i which cach umpa
pis bizs o U[Li.'f“.-'a.- nzmher. & iumrr_r 1ol lled Moo one onwmbesed gio woaosher, The athar jumperg
ure paire ol plas, With cach jumper bvpe. o quenper wire s wslallsd eross @ patr of pirs

This parugraph acovides dewarls or selling wp Ui cizouil Boacd,

2.6.1 Selecting ALY 1-00 Plevice Add roms

The ADVLL-C devica address vs the 170 address assizoed v the AG L contreed Sstatug register Vhe da-
vigy addrssd 19 acieeted by mzans o7 pwrpens Al l]ll"i'.ll.lg]J A2 (S jomper gronps A oanc Ve igare 2-
b The jumpees o lmw the user foouct t1e device odcézese wilain the rangs of 16 I[JI-.; tn 17777005 n
Lererrests of Ty Vhe deviee sodorees b wsoally selal 70300, a9 shown o Fignre 2-50 4 swnper in-
slulled deondes 2 1 0n the correspending bil position; @ juszpae ool decodcs 2 (.
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Ea? Selecting ADVIE-C Dnterrant Veetor Adedress

The ATV -0 15 G |_|;|1_|]4: ol suaerating ran intorewn veeory o che LET-1D provessor, Thess nlerrepls.
il anabled, ocur when Ui ASD DES A Rir nr the BRECH Bit g selin e C3R TLe base il ropd
veckor address ie assipned Lo AT DONE. [The BRSO inerrapt selematizelly i uesigned e hase
interrupl vectar addecss | 4.

The baes inlezte p. veotor addeoss can be sor within che samge of 9 e 27, o ieeees of 20, Leis
usualle el o 400g by o npers W3 fremgh Y as chownoin Drgome 2400 (Bee jumpar groups Aoanc ¥an
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a3 Selectiop ATY =T Aoalog Topng Range, Type, and Folarity
The ADY . L-C allows softases contral over thz fall-aca e range se’cetion. The effective ronges proeidssd
D Lo progsaoonadle gain ars as follows.

LIS

Efectize Input Range

Triin Lingipad an Hipnlar

) Mo 410 1y
2 o +5%Y Ew

4 U L5 25V
" A S I 1.2 W

lehle 2-4 shows 3 Sumooees that st be inseled to ast up the analoe iepul Uepe. The bourd cumes
Frace the Bootore sel Jur Ta-channe? sinple-ended, bipolas irpuls. Reler v jumper scoup ' o Fiaure 24,

Table 24 Belecling ALY 11-C Avalog lupar Tope

Inpat Ly Tisgall Ipmupers
Sisle-Feded “nputse Pt P2 PS-n P
Dridfere arial Iapmsa B oo P P 49 PS

~Factary era™rasrriar

NI
dumapers Preoarnd 197 ere Tuctary insdulled Dwr Lthe progrommalsle
rain feoriere vl shioukd be @0t in.

a4 Helecfing ANYTI-C0 ASTY Cetpot Trafa Netation
The ALY 1T-Callmewy the wser tnoseloct the date netation tnhe used for the & ST ontpar, a8 ot o
Iy, aetser inAry, or 2% o) Hamant aocacion. e 2-5 ghees Do umpsers thao mmst he installed o

select T1a daz anzetion. Refer ta jomper ronmy 13 and boncar che hancle of the aard, shawn in Fign:
Aoy,

Tuhle 2.5 Selecting A Clotput Deda > ntatin

Junapere

& T it thirnar Carde
Tt Sarudin n Al an Wil Al L1 Input ¥l Lape i [C Rt )
ir.re 1T [ LA N ] R R SHIT 1 - o sl anTIve
ol TorEnEn
LM, binere™ LT B L] T R Y LN | = 2 suidic LTy
0 [T T]
FREHTE LI
i I L5 LU0 N B Cndl | — ull sl s
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a5 selecting Scuree of Txterwal Trigpor
The &7 1x conversiums willia e ADY L can he etartec in nme ol the Tollowing theee waee,

. Tlnder proeram conleod, vamg the A0 ¥TART hit in the TR
1 DBy o ocealtine olock inpuet a0 pin 21 o a0 pin HTC T
3.0 Hvownoexlernel trigger, ellace at Jopin 19 ar a2 the BEYNT line on the L] 11 bos.

! Fhe nser can select the soucce of the exterral trigger uwne Lwo juopers o e Bopsd. (Mes umpar
arour 7w Tigoure 3.4 Table 245 showes the jumpers ooomslall o select the seorcs of the caternal trig-

L
Tuhle 26 Melecting AT L0 Exlornal Urigeper
dunpiers
Extornal Trigger Saurce Ha I'z
AT lime | L5117 tes) 1™ Iy
EXT TRV IR I pir 19)F LT LM
“Earzhiey rilgeLivn )
! L7 INTERTACING TO TLIE ALYV

buerd “hrowgh tlus conocetor, Up o 1o single-endocd analor inpurs can be comuected o T 0CTT O0-CTT
13), or up Lo & differeotial analog inpoete ean he sonneotec to 1 weme CELO-CIT ¥ and RCTURN 07,
A real-time cloc inpet and an cxrarnal rigeer ean &l be ermnected o T Under progrows conleel Lhe
cleck oo external trigger can be caphied tnostart an A1 conversion. The pin aeelpements Jor J1 are

-

sloi s w1 Lalkla 27

Tipere 2 shows (e loca e of the 10 aonneetar 1 on the 500 1700 Amalow inpul sienals enler the

The ADVTIAT auy pae aus inter’wee conmeciors Lhad plue iole e L&D 1L bes Thess coaneetors hasve
gnals datined by 15R1-01 bue specificalione. Fin aesamnents aed i fonetiens are described in the
Wicroramipurer frrerfaoey Flandbi.

271 Ningle-Ended Inputs (18 {haracis)
Singlc-endad analyr inpues bave one side of e wses cpelog soures gonnected 1o the &0 1) converier
aroplifier and <he other side connscied woeround, as saown e Figarg -7

The benefL ul simgle-emded inpute is that e eser sets owiee a3 many channels ayin g differentiz] inpot
sestern, The diswlvanlage iz the loss of Jhe coamnsn made rejection that. is avalable with o dicTerential
sestert. Therslore, 1e secounneinded anaiceg, inpyts are as follmws,

#  [npuwt Jevel: Liigl, weors 1ren -~ v
»  Loput cable leopins Snoct less than 4.5 mo (15 1)

Tha wser's source Ty be postiioned socne digtanes from che coomrer, ane g voltare dilfference may
oceur bevween the wser’s source grownd and the campuies ground Thia grouad va'mags ditforenes (Y

is incindec in the worna, recetved by Le ASD copvei ey To decigase this ground difference, phig che
RS dovics T an de reenlacle as close ps possible wo1Te ane praviding power 1o cha enmimezer
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Tloavne iepat lines ean e crseted by conoedting 126 common side ol the aeers devices o he anates,
erouad iopot on the &1 110010 pin LT) The gronnd sacenis shared among e claocels. The sigzal
returs ool Fram the & S0 convesier does ol el in a corvenc loop wich che device prouodd.

ETr Moonde-l¥tferential ‘nputs {16 Cluaush

A preuda differential cneloe npul syelem can be erceterd 3 eorneclng 2l inpel sesure celercnced 1O
1 ozt point, sl as AP T as shoews o Flemee 222 This s posnile Deveise AN L s o mgeol 20
comnectae 1 (i 187 Cor wser cunnsctioe, The inpor amplific tojeets the commen mde wolse, The
recorcinsoded aaater impubs are as Tollows
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Tiaure 229 IW-rfercatial [npuls

Mna benafit of diflereatial inpuls 5 1Lal noise valteges appearing ai ke same Lome o bola sides of the
yearce ate reiecled by che A0 D opet amplificr, ' Thiv s celled conmmon meds rejeclivn. wed provides o
weites: with Tow potse. The dnwant of asizc rejection 15 a4 ratio, the womzen mods cejeclion ruli
(CRIRTRY, wiven in Jecilels (dBY The CWVRR for tho A5 71405 80dD ol Jull-scele ranpe, 1 5ee Pazu-
craph 250

The Wiscdvantuee of dillersmial Jrpars is thaz che number of ceaduble npol clinaels 18 lowgred G
half.

The recormmzndéed analog, inpurs are ay followe,

w  Lopul moane IDomy oo 100
o Dopun calls ergrh Ae necdad by oweer
e Calle rene: Twinted-peor. whieaded nes will low inpedanse

28 COAMON BCHM, KEJES TN EATIO
Tl cozunca modc ceicetion ratic is the retio ol the output valtage of the amalitizr to the valtage that iy
vounen 1 st side2 of ity inpots. This oo is aiven b uails af decilels as follows.

.Ir in o s

CMWER —= dE = 10 Lag

Your & Lrain

Forarnple: An amplilier Las ¢ CRUER of 8O dH ety gor ol 2070 the commaon mode valiege inpetis 30,
Lke cutpul woltage 5 comipusd s follaws.
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In the example, the noee common Lo bulh tnputs to the amplifier & 3 Y. The smplifizr bas 2 noisc
regeclive CRIRRE ol 30 JB. The notse level a1l oulpul 12 001 2V,

39 PREVENTING FALSE SIGMALS

Tu pel lhe beal perforrmance Mo en enelor svetem, certein rales st be followod whan sanoesting
angeg inpls e the svelem. This perapraph prosddss the rufes end suprestiony to gec eloan apot 22poals
woed L Toveer Lae elTecls of electricul nuise v Lhe impul ampiilfiers.

291 Syslem Growsding
T provide o couuoon relerence poienlial, coke cuee el e computer’s puser supply pround is con-
peeted v the power line carth geound. DIGITAL supplies v oslenderd srownding cooduclur with cach
sy e LACY eabinel

Eoch DIGITAL computer syslex cablrer eomes with grouod wreminals (bt 2hould be coaoected wooa
lew-impedares carth ground, The resistaree from any e sucloce o Cabioel b the eerth ground
et non axeced 100 milliahms, To docthis, wee nes 4 A% 3 oo (0200 ) opper wice ur slraonded noe.
A AW welding ealla berancen the power supp's geonad and the powasr ng canl grouod.

Adied informetior, parmining ro seleoted ground ng progedires i3 arailable in YEC Swodaed Q02 or
Matiemal Bureaw of Uncerwritor bullerin SEFL So 70

LAY Twisted-Pzir Input Lines

The effects of maereds coupling on ctha inpuet zigrals can he deereased for Posting single-ended or
dilferential inpats by usinp twested-pedr inpt cablas, Dhcindoetive noise on the teen lings maeh, mik-
ing Lhe comned effcet 2arn a7 the inpot toe che ADYT1-00 .

With pround-referenced, singlc-onded inputs, the use of vested-peit mpats ass ne ofeer,

123 Shiclded Input Tines

The eliects of elecinelalic couphng on the mpal sipmeals can be decremsed v waing shizlded Dapat cg-
Tles. This ix nupertant o the device oo source has bich impedance. To prevent the shiald from dewei-
cpang o geoand eop wd condusiing currenl, sonmecl 10 s preund o Lhe source end only

254 Allewing Jor Lopol Selidiop with ITiph Scwrce Topiedinee

Balid stade ubiplexces -elease a amell '-.]J-.'IJ._E'.' o 1z tapul Jnes when changing chennels, Thiz can
canse ao coior valtage when a e chanoe] s selected, The ADY L L-C ailows [or inpul setcling to lass
shan = 172 LaB, o1 apprasunaicly & ps, Toos Lioe 3 wseally 2oougl: for e chuaree to sellle: heweser,
mare tne mav e eeded when 1w cwluplexee swilehes Trow an put chanoel with hish souree im-
padance, specitically when lozac Copasitancs oeeurs 1z the calles.

The presdust 0F the source wnpedacce 0 eable shuea capacilance ~ 22 L ope, Cancople: Tz e 1000 2
sawree, the cahle shunt &2 pacitanae should 227 excecd 100G pF.

A TEERE o [ R U Tt oY



Tl u twisled-puic ceble kas & shurncapactence of Tad plffm (50 pF 00, then U watime o cable leeell
Mroocce U LOGG 5 soucee shold net execed 6 om {20 [0 Frooe g 02300 82 soucee, 10 cable leagll should
nol exceed 80 g 200 7).

Seltling tme erioes can be lowerad peeatly by imosewsing the me betwgen coororsiong and sdding &
stillare delay homwaen changing & chanmel and slarting e AT coneersiol,

LS Locntion in Mystem

Thae ADY L1 Baard may be mounted moany aeailable locolZon o e svaem’™s hackplare; howeyer, the
amalen perfarmane: may he inproved by installing the board ceay Dom the procesaae, mzmary Boards,
ar ok producing LA brards, Mote thal novemply iecalione sy oocur 10 1 Dackpiane bereeea She
processer a0 soy board that coomnunicates with 1L

I

-1a



CHAPTER 3
AAVIL ANALGH, (HUTIPUT BOAKD

LI DZWTREINETION

The AA Y1100 iw an 1L5T-10 aaalep eatous prinled cireoin Board, AM006, (il Aes faor digiza tu-analig
comperlers 13ACE] 1 2e suurd flsa bas pus dmescleclog cirenits and cenicel oulpol eirenite. A de-de
oty e Sonvests from 4 5 Y e £ 15 Y o previde aoalag, prowver

Each 13487 has o seperale Budfored register thal prosides L2-0in it dete sesolulive, Tuch 3ALC regis-
W can be written or read o cither word ar byle formal Jumpers permit sshection ol the analeg, et
voltzgs ranwe for eacl register and it aperating mede, citer unipelar or brpular. Sae ol e registers,
134 13, alen has Toure digiial autpnt bics for sreeling vonliclsigrats mooen analug devize, such a3 o R

17 FEATUBRES
Tae AAY 110 hes i Follawing fealumes.

no Cuur DA ©0avs 00 Sirciite.

s LA-bi digilal inpat.

2 Resdfwrite, word or hyee adodreese e copisbars.
s Uinipwlae o Bipolar sueet.

e Bioasy Wwpui neteten wasl Tor waipoles ovipon; affses binery input nocasion gsec tor bitlur
aulpul

v Oplput weltags cange selection ol = O ¥ er 0V ta $£10°W,

a-bit digital aurpus for conlnel sigaals, sneh as CH imaenzily, Dlauk, nablank, srese.

33 AAVILC SPECIFICATIONS

Famiificuiion Tuel-heigly module, AGUG parl ruorbes 301865
THme-sione PG e ¢ Bl em (5 TR0 & RSk
Puwer Reguivcome s R S O

T Tanuls

Di- Tus Loans i
AL g neds (g

Mo, ol L3 A Onnvericrs 4
/0 Conester 20 plos; 38 o 34210020



Irigical Tnpul 12 bils Mhingey cacnded for cnipoler ootpets offset binacy for aipalar

slpul)
Candinp [alirily npus Code Chatpul Vg
Llaipolar DN — Fuoll sea'c
Oy — ny
Bioolar CHEnNG — — Full scale
D000 - RS
ooty — — Dl sale
THpEilul Siozage 4 separare sead ferite TAC tepiswls for werd ar by storape
Analog Cupit Yoltapee =10V Thma
QW e MWV T mA
Chtpui et I A @& 10 jn
30 Oipul Impadance U
Ferloremance
Lircarity (=100 %) + 172 050 2 1.2 wV @t follscale ranpe
Prifferenczies ozacy +! /1[50
) Fset errur Acjustabls e cero
CIsel drily 1A ppm T Lk
Ciain aviuresy Adjustable woq ] fuli-soals value
Ciain Saill 23] ppu O max
Selling fime B g o Q15 Juz o 20% o panrpet change
Frvirozoeod Rel: DEC Standa-d 102, Clase O

34 AAYI1C FUNCUIONAL THRSCRITTION

Fiewre 3-1 shows a veck dlagram of e AAY =00 1z eddressable Treuy the FS1-TT bus a2 it inter-
lace Lrousceivors An sdiress switch pack determings the device wdérvss of the hoard. Setting the ad-
Uress switch pack iz described o Paragrapl 5400

When an acd ress match occars. DOV SEL H goes woche sontrel logis and cnablzs BIIAT0-UZ Ly Lthe
cerire] lopic Thasz bils besome 3A 0 7 o oscleer ene of Tuwr DA regisiers as fnliows,

Ragisier  5A -2 Repisier
Aofdvess R 01 00 Sedenred

171445 10 DAL A
[ (HY DA B
[ e 1410 DA
[ ek [ L) HUE T
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Goaery dars is written Lo these poplslors tn be comverled oo analog voltage. BHAL BO=11 bacimmes
RIAL U001 within the AAY LS This i tha mpot W the Lelding rogister of the 13AS selected. T.T:
LAt A, A O, o T elueks (e dotg intn the 1A mensisr,

DAL A, &, and - Digilul-teazalcg enonvarsinds ere peclucmed o cash of taree 1340 by nlenbical
cironits Tha Szl DAL s sliniuly ditferznr] These Chree DACE hove

# A& holding repisler e sloee vhe digital stput

= & TACTC that gencrarcs a current Lo Lie pa ol 2 amplifizr. The current 1e 2 Tuncbion of
ther value i the holding regiseer and the cunge saledl juopeis.

s Ar amplifise ot changes ity inpet corrent iole o coliage prapatHonal w1l inpal.

Fack Pad haa an o lse polentiomerar o adjust the coplifier 10 negacive follscaie range and 4 roge
anim petantinmeter Lo edjust for pasitove full-scale range.

190 1 = DA T ideaticn) o A0 A, H. ancd © swcepl Ll Ditg 1=3 from it bolding regisler go oo
tre 1A eamnzeior 2s wdlas v che 1T3ACTICL Phese bils can b psed fnoox Lernal eguiprenent that needs
n.;_|-,1-r.;5,| wigmals gl proerauie hls times, Ii_',r crample. thess bilg can ho nsed or ORT cilensily or eruge
gsigrals.

ontral siruly o Uiese Dils will 3ot any :;..:_inL ceverswns 1hat mooir at f1e seme ume esing DAC I

325 PROCEAMPBILGG THE AAVI-L

The AAV I hes Toar addressalle read s wrile realsoes. Fach repisier s nsed by one of Towr digilal
amaling curverless angd can be adrreescd as une word o) 23 1%a hytes, sllawing complele ase cf e L51-
11 amsleacsion sen The AAYT1-00 device vddres 19 1he haze addre- of the Dest measeer, vsgally
TR0, Toas oliwr opistors arz uu_ur“wrd w Leremears of Txoabove Lhe buse wdczess Figuoo 3-3
shivans e address docaring g orechod of dhe AAY L]0

Saw WG ARDRESS WTRD

 EUE PR B Y | N - - B
1 |]r.]l.' u |u LL1JF Jl'lzTil "-.l
. .
o — e L — ", . . e SE——
o | 3] 4 I
AMI3EIRE IA LR W O L T W O B I P
[leatEly " Ll L TS a H] a,
1aHeE = e I 1 1 A
150042 E R TR LN SVTE | 1 =
17 I Bz = 1 1
10 Had C WOFZOF LW 3w
1704485 1 I =T
1274 1] WD Ok L I PP T b AT AR
TR n =16 4 3-TE HE=1= It #~E
[N Ly Bl

Tlgure 22 AAN L0 Address heending

The Lage vegiziam of the 245 -0 are :-__"_I'\-.-I" in Higure 3-3. Dlach reaiaer v ke @oieen o read ag onc
i Mg O Dyar as pee byl L e J ¥ o hopred aned bt 800 Chagd e e W e the socciie regis-
ber 1o eddrosmed i Forme the TAT DRATA gnd cotrols the sl ol The Toard
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TFigure 323 AAYL O Four DAL Repisters

The corput of tae boasd can oe eonfignred for ecther siraghl Biaey petet on for aaipalar cperslivn or
cffret ey ratelivn Jur Sipalar apesation. e espeuisl oulpa vass are shosen in Pable 51

The farreh 1AC repister 1z Jowr bits taat Ty e wsed Lo conteal siprals. Bite 023 of this regsles wre
remten o the 170 conpecter or the board For wee e CRT inleisits, blank, arue, ote, Cheole e CHT
installazior manual Le Bed oul which Btz are connecled w e CRT jeats,

Contml imstractioms in these Tewr e pasitions 2 lecl e outpe La aor 12385 1A comversion Ll o=
cnrs o this retsles ol e sane time, However, brecaues ey use anly tae lease sgmbBizant oie ol Lthe
wnre. the error iz lees thao 08 porcent of the Tallecele value

3o COMFHZLBING THE £4%11-5

The AAYT1-L, shoen in Tiewse 3-4, hias switches and teo furrners Looeel ep (e device address. ' he
Board alzo has jumipers W oselect e auput woltaps repe Tor amipolar aiod 2ipoa aperatiee. 1Ee fiars-
graph provides dotails oo selling up e cirenit Snard.



Table X1 a&% 100 Dude SoLlavidm wind Gul}lul W alues

Inpoud 4o Critpt
Lralailiy Muktinn {Chedal) Valus
aipoin- liary S [ Y T P
T nwv
T palars (ATl VULERU 1l sele sl V)
k= idulied nwv
=T Il wele 1 FLGIE Y

*rooieey canfignTiar

341 Heleeting AAY O Dwrice Address

The AAV] -0 devics addeess is the 170 address assiaued o the fires of che Tour TRAC regizler:. The
naet aelecls i devies addrecss by means ol a seilch pack for address b AL 2 10and twd Junpers
Far hits TPAL 1] and DA 1L P he devive addrees cun cadge from DAONOGy Le 17770y o wciemeely s af
Nl The device addiess s nealy se 2l 170440y, a5 shown in Figure 3-30 A switch o the D5 20sitich
represenls o O oo switck in cha OT T posivion repleaenis a 1 .

_'|-||_-|-|-|-|-_.,_-: ALl s wetallesd e T oace d U oal addeess T [FRAD 17 Jwmmoer A2 1e remndeed Lo j:l]ﬂﬂ‘ aloat
weddress e DAL L

Ah Selecting AA¥TE-O Ouwpod Voidnge Ronge

Tacl DA b the AAYT1-C0 e ceparule volleas angs wmpers, These junpes acc foued ahovz chair
cormspondiog 1374 converter TC un che printed cironit Doerd. (Bee Figure 3-2) Whea sent fram the
[eotory, 1he weltape range selecled Tor all o 2ACS is Ripolar 100V Table 3-2 sheaws the fumpars o
tesiedl ta aeleen Tha cutpul vollaps foge,

Ad DAC Talilirarion

Uowe the [olewing precerurs o calibrale U DAL ropisters. Fofer u Tasle 30 Tor the desigoated val-
wes Ly procedors.

b Laomed the aoproscicle pegatize {— ) Tullecale vode iio he eroen DAC repisles.

1 Aaljuss Ue affsee potertiometer fer Lie surrect [ollaca e wahe.
1. laad che epproprigie ousilive |- fullacy o cude,
4, Adjusk the range polemioneter for the correel | Fall seals value

Fepean ke abowe procedure Tor other clanne’s &5 scquirel,

37 ANTREREACING TO TIIE Asy!i-O

Fignre 34 shows the lovution ol 1he ennnzeras on bre AAV LA DAC inpurs andd concris sogmal mouts
crier tha hoetd vig the L8111 Lug cennectars. Ponoassignments eod (heir funetinng are desenibed o che
Mievcmammuer fniecfaces Hondbook,

Analag awspul vollapes and digital cortrol sicnels lsave L boald iz the tap coge curasulor Tl Table
3-3 showes Lhe stunal nawzs a0 this connecior, Tach DAL bas one ratont and a corsespending analvg
around pin. The Tewr lensl sipnificant i of TAAC D iDA0, DAL, P02, and THEEY aze wsed Tor contod
BRI s thoan vnalop Jevoge

Fignre 6 shuws how 2 AAY T s coanected Lo o Jovies et uses differeabial ansieg inpels ancd
ame conlzel input, Bl ke AAY -0 and the anelos desice soust ke senop for slscirice] compatibiliy,
Phe device menoad shovld desing which pins o wotach o ohe AaY 110 sonerol ki, The solvwors g
whlew or disables Ui coacral bits,
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{CHAPILR 4
ARVIT-C ANALDG INPUTALTPUT BOARD
1 INTRODUCTINN
The &XF11-0 1s a0 L5117 analog inpa foupist proated virewil soard, A0020. The buacd acsepis g
I sinelesnded inpeis. o op to 3 dillereoial fapats, either woisalar er hipelar. A wnipalas Drpat ca
ranee from O ¥ W 410 Y. A Bipolas jupus can range Trom L0Vt —TIEY. The AKXV L0 has g
prowramimeble gain an thewe inpule of 1o 2, 4, ar ¥ limes e mopun soltage.

ALY comversicrs can bo soared by oo poeeram ermnTand, wo cgieraal crigeer, ur a ceel-Ling eleck inpuc,

The AXY]L 4 chanees the analug inpm into derital dele an s eatpar, The digital dats waits far &

procracmmed date wransfer o lhe Lil-3 1 processur oronue:tiary. or the ARYIL-C puts an interrunt

request oo e 1 R-11 bus and walis for the —equesl W be acknnwledped.
The AXY 1L also bae we sepasale digital-weanalog coavecsars (12AC5) Bacl DAL has 4 write-un'y
repisler st senvides © bl dopat dare resululion On reesiving e dale, the AXY 1100 changes the

otz by oan analoe awipul ruliesds,

4.2 TEATLRES
The AXYIT-L0 i ke Lollowing, foalnmes.

& Tn-ingle-ended analag inout ecnls or kodifferenial analog inpme chanaels STAD jump
u [lead-seelabic

o Propcemually gain ef 1,204 ar &

s 12-bit wapnl dars meealution.

& Culpe: Gata racazion s binaey, offeet Binare, or 25 complament loromal.

e A conrereens can be staeicd by o program. wg Sx1emal trigmer, ot real-tums cleck.

w A/ reandes can be received By oa programimed 170G s refer o by sereicing 371 interrupl
request

e Cogmnon tnode rejeclen eatiooof BI0ATE ol mogummnm rmnge.
e Twa 13/ A converlers (1Al

e 1 2-hit digslel input Lo cach AT

w  Fack AT has a vripnar er o bipelar auepos.

#  Chipul vellage vargs welecton ol = [0 ¥ er Y o 10V

41



A3 ANV nAECIFATIONS
ideatfeatiun

Fower Beyuireniels

By, Loeds

Gl Doy [ouds
AL Tos Loads

1A Conngeinr
LAoaleg Topas

fwre ot gndlg inpucs

Freane tanue

ITpul gl (pougramrnasle)

Blusiouon bapus sigael
lopul bupsdaonss
MY chinorcls
Chochenasls
awzr off
Input hias corrent
Cammesn made retection satin
AT s
Gata heffer rogiaoer
Fcaelatien

Mt motetion

Druel-lerno ceodule, A6, pact pumb~e I0-1505%

=3 W YEIE 2N A

0 opina; 3 e, 230G

3 channels wsineg difMersnlal Inpute, or 18 channes wsing
single-snded inpuls

OF o — 1B, 0¥ 1w 1Y

Goain § - LD5%) Foetape

I [Tt

2 5y

< 25N
2 L2% W

JSEAY [Aignal & coman tode wieltage)

TO ML parallel wizh Tk plv taax
PO ALY in parallel wich T b omeas
1 B0 in serics with a oiods

AonA g 15 O omes

w3 et 10V Tull-scule tange ol &0 Tz

Th-bit rewcd-vnly culpul regialer
1 2-bil wminular, ! l-pil bapolor plus siesn

Tinary, wilkel baoaey, or 2y compleanent
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Dutpus (Cent)

{naam

damaple azd TTeld Acplifier

L lII.D

‘i
D/

Aoerlure uosertaints
Anerluie delayr

Trrasl caod setthiag

Tuputl ocise
Coanyerner Perfarmance
Limearity

Srahitity (ezmperalure
cowctficient]

SLabiiity, Inmp-term

Cumesesicn Lime

Avelew Theoughput
Convater Spacilicaiioes
Sl 35A cunverlers

Lyigital inoul

Analine oulpul
Chatpul surrenl

Cratnul impeduine

LLTH T

R T I Foil-Sezia T
Tl Inpme % nliage IR
[Srmnry | B0 T
CLONON Y LT

D Tsel + ST W oy
birary AR Y RN
10,00 Y e
AP +UANET W I
comEeel 110N Y SN
TLRRILYIN [ Iy [~ 00

Togss then (O 08
Toeas thea 003 a8 Frans zzart of eomeersion Lo signal discoonecl.

Loss 1ot 15 st 0001 of Twilgonle velue Tora 20 Y p o2
U

Less thian 0,2 % rms

+1/2 LR

=30 ppu o

&40 03 chanee per & montls

25 e Proczoend ol Leoit cod sctsling o setzing the & 012
33T B

23 channel sanples por seomd

-
-

[ Bt [ Binary code jz used D20 urisalar ontpos; nffset borary
or 27y coemplemenl code s oused o Wopacar oot |

P10 o1 % o | OW
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DA Converter Specifications (Corr)

[
e

itferantial hnearivy =1/2 15K
Mon-linzarity 0 G2 of fullscale wa e
C3ffuce orrnT Adjusiabic o mara
Offuee drifi £ 10 pon /0 ma
Cinm gecuricy Adjnarane to fullscale value
Cin dnfL + A0 poam -0 e
Setthng Limne S5 s LTS Tur e 20 popoutpet clhaoge
s N0 0 fall-acele value
Crepailive load capabidily 0.3 af
Caaranmenl

iPor B Boamlerg 102, Class )

Temperaiure, aparazine? AT )T OdlT F e 1207 k)
Temmpsrature, o wasrzling D w BET O 4D F o 15805 1
Felotivg by, operelioe POt 93wl caay wor bl al 327 O 0807 Tand i dew

[enint ol 20 20187 ) onar erndensing
Aliinds, nperading 2o kea (ROOC [Ty max

Aclmde, not opereling T kma (30,00 00

A4 AXYN-C TUNCTENNAL THSCRIPFTINN

Figure 4 =hoves o block disgram al he AXV T1-C7 1A suend Das Jumprers vz ice s device aldress,
It has T aldressable registers: U conlaclfstatus renster (0300, the data pulTer repisler (DBR).
1340 A& repisler, wod 13400 B register, The Doard also hete. Jurnpers 1 acioet the Duse inlercup. veclor
address. The ANYL1-C has two mtercupl vestors. One s erabled whon A1 10N 15 el o e £515
the ather may b coasled for un EREOR o0 71 the C5ER.

dd b A Cerwersion

When the ANV L s sddrossed. Ui weagsceiers serd the jpscuedion from the TEL L procosser to
e C9R. The insteustion seleets | of 26 channcly, determinzs (Do gain selected, wod delenninss how
he e rd will slur e &nalon comeersion. Jumpers determine 3 siogloc-co deed or diflerulial inprts ar
I be tsed. {Bee Maveaeapt 46035

An analug conversen can be sloiled by oa resl-lime clock. by an cxlerns] Leigger, oF under Dengranm
comled by gerting she AT START htin the CER. CSE bic 5 enables Lie real e elrek input; (5K
Bl 4 gnglies the externw] Lrigger inpot, Twe juszpers (B2 F0T on the boend deleimine whether the

exlernul 1 gper comes Mrom e 170 conmectur (1 ar From the LE-01 bee weet fiee [REY U 1.

“Lowesr “he msimier apecialing laoperatnes DAY 40 e Tz g sy Tmee® Dom 7Y 1 s, TOUD D e le 2ia Zavel),

A4
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Vha cwtpuet of che mulliplesed goes ta 3 differentie] wnplilies (e 193 programmable gein emplifier.
Tha gan s selin Lhe O8R with bics 2 and 25050 and G5, The gain may ba velecwed as L4 4 a0 &

timnos bre npud veligs.

Tl ezzpnt of the prugroouseble pa™ amphfier poss oo saaple and hald amphiher. The acplifier
contimuusly samples e araee sgnal wiile waiting lee 1z A START bit in ibe CSR. Loc o real
time cleck inpel or Iy an evreeasl eripges inpus. Wien ene of thase inpels has bees ceccrecd,
sumaple wad hold wraplifer ehengee o “hold™ and e 12000 AZ D cunverier dipiases the held 2nalog,
wnlepe.

When the AyD comvorsion is camaplete, b AT DO H bicis set in the CER wed (e sampl: and b1
araplifies rooucns e samplingg. 17 the DONE INT ERARLE bit b= also sel, an wlereupd oceurs fe che
LST- 1] bws, The contents of the D 2-bil AFD cowermer iz read by readiag (e A7 dagy errer register

D3R,

443 03 A Corversien
The AL repister npai dua e addeczsed o the L5111 bue we Tellows,

Remister  Addross Sigial feenerated

Chas™ A s modoess i aEL 4 L
Al F Lasn modomess B BEL &L

The siganls SE L and SEL & Lopsate LI DAL A wnd LD Dl B, cespeciively. 1o iead citber 1740
Aocr A B The digie] data Toom he LS b gmoes Le ihe Lus toasecivers, then inta the solzeead
DAL regiszar, Oace the repisicr 18 Ioaded, the diplabiesnelen conrcesiein takes alice, o EEL TN
ponesates g cnmmenl to e faput of an arplifier. Tas curcenl B o Junclen of the velhie in the remster. 04
mern nffaer adjuelmienl s mads at the Tapat oo Lkl amslifiee

The amplifier cozverls the swrread tnoa vaizege proportional e dts npt, wALlh 1% maaimem Tange sa-
lzetad by jumpers. €A Lrim s prowices adjustment e Tall seale rage 3 Ve vullage is Luen amplified e
hoonrie DA A 0T o 1220 B O al e 17O conncetar J1.

L3 PROGEARNMING THE AX¥11-C
The AXY AT has fous pagranieble segisicrs.

Blrnisdor Eoud or Write  tandard Address
Llantrol [statis o s Lead arrite 17040
[3ata aurfsr Teoisler Eeao anly 1704
A7 & renaler Wrirs nniv 104044
1347 % remaler e o' [ 70404

‘This paragraph desuribes scbe 10e oade of operacien, delines ke stardard device addreas anc voetor
acdress, 2ol delines e bis in 2ach regiscar,

&3 SHeteeting AXV11-C Mods of Operalior
The waer determines 10e AXY 110 made of eperation. The vier goleets haw the A S converdons are Lo
seath ol foes Lie digitel dasa is tranafsrred e he Dl D0 pioeesans

Stacing an &/D Cowrarsian — An & 0T vunversiou san Brostarted in ong el Ge follusing Lhree ways,
Fea o olock inpuc set b 5 5 OB

Ericrngl trigeer enable: sel bl 4w O3
N PR I B3 Pt R O T (R a) L

Vs g —

40



Trmsferring A7 1T Data ro LS1-11 Provessor - The digital data car be transterred tothe 1LE1-17 proges-
sar ar memacy by a progranmed 7.0 leansler or by suoeiciog an intersapt regnest, Using Lal-17 -

strpetiogs. a peogrammed 170 transler con write e CSR e AXY 10, read the CSR and vl For
an A D BOME bir dhic 7)1, then read che DER we ae che A0 LD data,

If iolezrupss are wsed, set the THONT TNT EWABLE bil (i @) of the OS5 E. When the AT comversion
s complese, she A0 THONT bi (bic 7} sels, and an inteveupt accurs tooche LE-11 provesser, The
processar services tha inwerrupl recuesl and gels the A data, After receiving the dule, the sullwars
clears the AR BPOND bicin the AXY -0 O5R,

A jatermpt may also be programmesd o occvs on an ceoer eonditinn By secting Hik 14 in the C5R

4582 AXVITLC Standard Deviee Address

The AXY 11-C permits wssioming o Jevice address hetarzen 1600, and 2700 O, The standand device
afddrzss v 17400, This is the sterling addrecss for the AXY 1140 repmlers, The contral feialls sogiser
(S H tocedves thes st oaddrsss: the A0 D dota boffer register antomaucally receives e clacting ad-
dross — 2, oor 100412, The DA A register recsives e soirming eddress 3, and the DAC B reglater
recaives the sterting address | & Table 4- shawes the AXVT1-0 standard wddress wod vector addesss
assiommonts. See Perapraph 36,1 0 changs the dovice addross,

Tuhle -1 AXYIT-0 Staankad 2ddieas asalamuocwts

H

vt Searmd

Sodule ITniduic
Tu=criptinm [ PRI Address Adddlres,
Huyrisler~
Coonnmal ™ lus AR IBLET L 1 Tnd=n
Tz e e L7002 L e
R (RETY L7044 EAF R
1AL 1 LAE L0 TG
Enmterrugl Vel
A0 LONE | 44t 1
SEFEEATE ! 04 S

453 AXVIIC Standard Interrupt Vieetor Address

The inlc: s veewor can be assiened belween 0 aud 770 in Trescmens of T0L The slemland oese Loer
cupl veoter for the AXY11-Cds 40Uy This vector 5 assipned to the ATy DONE meerrupl ceyuest, B
e DEOME INT FMaB T b kL 195 el in the CSE, the 703 130000 Bie (bt ) penetales ao i
cupl request ttae L1 processor. When Wl peguest 5 acknewlodged by che LET-IL procwesaz, &
370t the informpT fervice routing al sdcress 400 10 18 1700 page.

The AMY 110 can e tso intestupt onan ecoor, The ooror inrerrpt reguest te sulon Eeally assigaogd she
ase voeomnr Address 4+ & o0 40 10 the ERBOE YT ENARLE bl gbil 14 25 et ol Ukl B the
PRAgra T, A0 Therrupt reguesl will ovcur 4t 1kc opcusreree oF any et ke 15 e,

The standard intertupt vector aédzessss arc shown n'iasic S-1. See Poragraph 4.6.2 wochange che hase
interrunt vecwr address



4.5.4 Coatrol/Siules Repister (C5E)
The conlrel/slalus regisler oo read Swrite cegisler, showr o Figure 4-20 A cvsrol tnslruclion 25 writien
i e CERG che ASD status oeead leosz e CSEL Table 422 delioes Uue bits of Ue CER.

(Y

123550 00 e

w1 ARSI N SR o o I CO v e N S I o B Y

I T T T
1 | I
i — - A '-«_T_-' | —_— 1
BNl AT JRET VILTIF.ExES 5D 470 Calk e
ST 4 1 THaG T fn. L Sin
EFFRC3 TaTNF = [ LIS
S M LIl I I T L

Figure 9.2 AKXV 1O Cuntrol /Statws Kemster (Read /W it

Talkle 2 AXVII-C Conrral SStarns Regicter I Ascdiminsenis
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At nsmi
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EXABLE

Worite (i Wher set Lhis bicsbirion A cimve-<ar, Thes bivois o leiree avartsre” Teogic
Aler surrding coaversiar [ clwars resgis ek i

el W-ie Mol Lhese bis b soleol Lhe gicn for el imipicl s Nalloss,
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il Wle — Wlhoan 2l Las b snalles an ovcaupl oo A0 DOME (DIl T Hoth B are
flezied 2 [NTT

B Chaly — This bovds gor anths s of an A D coaversone sl i ooescl o readoi g Lic AS1D
dzra b Fer regiatsr
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lable 4-2  AXV1II-C Comrrnl SStarns Begrister 15l Asxigoments (2wl

1] Famime Ticegrlpriem
Ti ERELIR Rend S WmLe - Whoon sel wals biz indicares Shoban e Bz coganes 39 20 one &7 7 Pellme-
S0,

#  leeizm anckteonal steroar ok sbors Jur g ewlaplezse setfling Sre

e lryug & st while am AT cimpeeaon 1oL 208088,

« Toviag oy strr wle Jhe A SI3MANE by sz st

This bi- orr ke clearel by wsioae e SSRE o veen IMIT.

4.5.5 NNata Buffer Kegister (DDR)

The data buffer remster 05 o read-cnly renisicr 1hay Polds che digital data aller Lhe AD conversion s
complete. The DHR can be read aller the A/ IPOME hit is setom the C5R. Figure 43 chowes the
foimat for the 2BE: Touble 4-3 delioes its Dis.

The RBR s cleated after eadine the ealsler oo on Laitip’iving the 13I-11 bus.

L - I I DI vl T P s S G I I P SO E B
170z - T
visr o A LabIaG T ! !
L - e e . _— -
HSECER R ) S
SCOAFLEMERT
RN N ELULA | PR
HFF==d
Frore 43 ARV 40 Daco Buffar Bogeiter (Red Ooaly)
Talle -3 ARYIT-L Lhala Bulber Heeksder e Awinnvmeons
15 RE Teeariphinn
V| A0 DATA | Thess 70 hold the parclol igidal sotputs a&es eomplesior e 1ne ASD cwaresrzaou s 2ae b Le
v lpoeir g ke oL,
o eper
B el Lo v
| L FHH R LA
Ik wret sclecs Ui Az osratiom: sze Parigminb 40060
]
R T AN Plesc mibs wne Les 2oen for the hipalar irpae sower ceong 2 concpecaeal assation These birs aos rar
[ el ez booiey n offset Birare rarntion.




36 10A0 A and 1AL B Hegiaters

DAC A regivier and DAL K registar are 12-hit weite-naly registors, They ape loaded Teoin (be LSI-11
B with cigital duty tn be changed eooan analng voltage, Fanre -4 shiws the formar foi cack reaister.
Cusch DAC reponds immediately tn the data word placzd inoite regisrer. Fach rogiseer holds os last
vidue waldl QL s wmtlen aeain oo posaer = barned of T

DA S0 A SRS TER 1 S T2 CHLY!

I T T I = B R e O =D - L ¢
ERr - T
(R DI |
A . .u
- hy -
gy ysgs MAR fac T !

DA 2 OATAS 422 5T=R -'FITE Cl'y,
ST L PR b BT Y R - EE | T S I D AT S ) I

1AL | ST - | .
IEARE LT TFESS 4l | | | .
l—_\\_ d-.\.-_\l o+ A
ST I sl Dac HPUT Lo
H AL

Figare 32 AXY] O DAC A and DAT T8 Eepisters

The naer mar select the formeas of the mool date and velpul unee anc polanty, Towever, 2ula remisen,
MITAL 152 the satie input dacy nolabion — binacy, offsel binary, or 2% complemesnl luzmel. The owlput
A can he D10V or U o — 10V, The teo regisiers mmus. wsie Ui same pulariy, Tuble 34 200ws
the cuoceted puepel of Lhe TRAC Jur the selecled wpul. See Parzgraph 362 1o sel up eech of Lhese

TeEIELeTs,

Pable d-d AXY] 147 TIAC Tepur nned Cherpar Valies

Input [kto Inpuet Cnde: {lurpar
Palacily ixtodMin 1ikekaly Yoitame
Lompular Bimwrs: s I Nl se's
ICHEH L nwy
B ala (s baary™® I 1N P Il sza's
L= T Y
LU | Tl seale
Bipeas 2 LHE = Tuil satle
Can absicl TAME L P
e almeale

Marary et g tior

410



G4 CONPIGURTNG THE AXYTE-C

The A% 13-0 shuwn to Figure 4-5, nes jumpers o sl cp ke device sddies, Lhe tnlerrupl vedli ad-
drosa, the analog coaligosation, and the 12AC voaligeran. Vhe nser may seleci the A 7D wpel range,
prlarizy, and Uie culpul dara notation. The wses may scloar the 13 & inpel dala notalicn, culpul snge.
and aalanty ul eacl DA

Thers are two Lypee of jusmpers a2 the buard, Some azg point-te-prins jumpers, mowlhics cach mper
pin has e arigee aooiber A jumper is installed Tem ope rumbered pn to another. The ctber jompeis
ars eirs of junpur plos, With cach jumper Lyoe o jumpes wine i installed aoross o stz of ping

This peragraph pruvides doeialls or sethimg wo Lhe circul bcacd.

I STl FIeE=] ER N | R DL

LAY BN K TH % iAol o ol

1 T
| P E :':-
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u oA 10 a<-_ . ol I 0
TE L=<k i=—- P 1 e
(L TR B IR o N Ao 4 |
PR TR Wbl d = MY I TR ! - | E
e | §E =T [ 1 |
PN B e T f a | L
" 1 Bl
H i i 1 [
TERARCT ARID 1:_ ! i I \
AL ETTILAE h 3 |
) ] ] v T e
1 .
k ' ;
LML Lasn LM'E e L
ARAIM R LTddva alddir SICLE Y IO

Mare 3 ARY-C Phvaice] fayil

461 Seierting ANVIL-C Neviee Address

The ASV1147 device address is the 170 address assigned Lo the sontrol felalus register. The devive
scddrees v aelee sl be means af jumpers Ad thregh A2 [See jumper mmoops A ad v oin Yigure 4500
TLe mrers allus Ui ver wooset the devies sodvess within Lhe vage of TRD000g 1 177770 The de-
vice address 5 vsvally o7 a0 170400y, a3 shown o Fgure 26 A jLmper tstalied dzeodes = 1 in tbe
careeapnmding bl position; a jumper vul degadas a .

in 1= e 12 b - CR H B RO R ] 1o i N
. T " T ) EnL

-
P T

T
el le oA
1.I

I.
[ 1
£11

R N T |

SHT 20T 0T T AT

FHILE 8 ADDRREFET
TUH LA LM

L
[ty ] el 1] -l - r E
411 2z

- —

s nsi1- o
=dAlZALT Ul

H- Lac-

Figeme 4 Selecting AXYLL-C Pevice Acdzes
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L Selecring ANV intervepr Yecter Address

The AXV11-C L; cepuble of gencraring vwo Jnlerrupt vootons to e LSE-11 processnr Thuse inter s,
1l emahled, ocous when che A7DY DONE Bt or the TREOR 97 03 a0 in the SR The Duse interrapt
veclor Address s assigned to A7 BOKE. (The TREOR infe:pl aulormnzbeally is assiooed the kase
mlerTrupt veal pddress - 2

The base inicreuptl veclur addrass can be sel withon the rrage ol 0Lo YF0y, in iecrvinens of 10 14
wsuelly 521 1o 400y by jurnpers ¥ 3 rhrough Y8, as shown in Figure 4270 (See mmper aroups A sad Vo
Tewre 473

| R P TR B s v e O (AR I I RY PR TR
; — :

|:- ."l"ll.'ll:'_ll. i '_-'-I-'- ||L|r|.-'-
I EREY ERER RN PiH ' 1 | ! |
SRR ANSATI NG - e .
: ‘L L) 'Il r H] L]
vlovs wWE wLohd vl
HoOaUT UT SLT LT

ALLEY F118

Figere 47 Selecline AXY €0 Luerrupt Yaoror Address

463 Sclecting AXV11-C Aaulog Inpor Bange, Tyvpe, and Polarity
The AXY -0 a/mws software centrel over the ful soale renee selaction. The elleclive FETESA Srovided
B e progrezvrehle pain ars as followe.

Fifectve lopul Rumme

HEATH Unipnlar Hipalar
l Y w10 W IRY
2 W o =5 |5

4 ¥ —25Y 1728 W
b 0% 1w =1z3v 1.25 v

Puble 4-3 shows loe jumpers that sl be instzliad 10 361 Lp Lhe analog irpud e, The heard colges
[rum the faceoey sel for A-chanre sigle-snded, Ripalar ixpuls. Reles mmpes aoup Fan g 27

Table 5 Helestig AXY 110 Annlor Tipul Ly pe

Lapruat  ype - Tnetail Niwpera

Sl K Inqore® ]k P3TH La 0d

DlCezcutind 1apis P2 PY Pd o s
—_— l

ot s vonligiori iz

OTE
Jumnpeze 6ol 177 wre festory fistalied ior die ez mma bk
goin fentive aud sliould e 1efr im.

LT



did  Helecting AXYTE-C 4D Carpr Data Motaticn
The A% 11-0alluws Lhe usce {0 select the dade noelalicn Lo e vsed for the AN output. as etcher bine-
ry. nffset binery, ur 2% connplsment aozazing, Table 448 shows he jumpers chac most be mslalled L
salzer the duta nelution. Refer te jumper growps T and B pear the handle of the boere, shown i Fiewre

-5,

d63 Selecting Sonrce of Externzl Trigper
The A T convezions wizhin the AXY O caa be staried inoonz of tha Tullowine Lhres wavs.

[

Logler pregeam comirel wsing (e A0 START hit in the CSR.
Ly o realtme elock mmpul at I0 pin 21 a0 o1 pin RTC TN
B o cxecrnal trigrer, el hee at J1 pin 19 or ot che TRVT Tine ancthe D511 s,

The wekr can sgieet 7he wenrce of e exlerpal tripger nsing wwo Juepers o L board. $See jumpe:
eroup T oo Figuds 230 Tanle 47 shows (e juepers 1o instal. b selecl ke soucee of Lhe externzl rrig-
aov, pTumper O w0 £ sk ld alwavs b installal

Tulile d-&  Helegtour & T Chigpod Dode Poalulim

Jumpira
A1 Clarput it T
Lraia Moration n 413 5L s SF. v Tnpiul ¥oalguye (e
Birary i o[ T IS orr I — alseals neeses
u Fannn
{HFeet hin-y ¢ aur IN DT I eI — Jadsrals 1 R
oY nZaremn
— Zulscale TR A RN
Ma al IN T T 1N (L — Szl srals npssIsy
Crmplersr N LR N
— Tull zr7lem 17
*Faclaey CONZIEUSIEN
Tohle d-7  Selectlng 25 H-0 Bxlernal Trigeo
Junpers
Eoacdernud | riguen Sones I'] FX
BEY 4 o fLE1-1 ] hash i LT
EXT TRIG ™ 00T pia L6 T ™

*actary il arration



RS P

dfian !'5-e-i1=~'ming ANV B3 A Carfigeration

Vha nsar can saleot the iapat debe motetien wnd che surpt wnieags rarge for dhe 1oes DA couverlers on
the AXNT1-00 TRAC A wnd TXIAC B cun be configired for disfarent palaritics; howeser, (he input de o
noetation selected and the outpui polaricy selected muse be the seme for zach (2ALL Bofor o Telble 4-8
ber s L VAT A seler lo Table 429 Lo ser op AT T Tumper groups A, B, and 10 far the BAC: are
found beluv e ASD converter module, shovwn in Topure 423,

Dabic 4-8  Seleeliny AT A Jubper Colipncacon

Lk Dopoir Diaa Beeta don
Bamis aid
Pobarils Bloary Dzt Banas e Cipliocnl”

SRy | A 0 aAT AR
bl

Teot apalicatlel -I?"‘_E.Q'D } Lotz In-
LR B, mul
Oy = W IR EEY oo W,

B P

.. . M
[ A

AFalesy ol e el

Tadk: L0 Sedectimg DAL B Jumiper Cunizurarion

DA Lupun Dl MadaLivn

[Lumpe und
Praiwriiy Tiinary Difeal Baar: I Complement
el B ) P 1E u: 547 T 21

el Apliin TR e ST v BEIPREEE

L T "--_| - _:_'_"'-'

bz 41uy AT b b Y oA -

1k |l!:-'|} i

= s

e oy canlignriticn

4.7 INTERTACING T THE AXy11-0"

Figure 4-% shows the location of the 17O enmnzetor 11 on the AXY -0, Analon inpul sipnals enter ihe
bowrd Lizeups this conmecle, and DA nacpat signas leaws tirangh s coinestor, T le 18 sinple-
erded analug tipuls van be commeceed to 1 O0H O=CH T35 o np to § diffeecadal analep inpuls can be
curnected o T using CTTO-CIE Y and RV TURM 070 A raal-tima elnek “apoe aod an caecnad irigeer
viel: atlsu b conpected Lo L. Uader program contzol, these twe inputs can be cnablied o sturl ue AT
sorvesrsoon. The pln asstaoonenls Tor J0 ame shown i Tehie 441100

ETC LM hie o separale pin: Juowmd neas the poinoesd circait board bendle, for 28y ingeallacion of a wire
Juaapes rean a clock boord, sucl as the KW 17 -0 CTE OV b

The ARYLL-C has Teen Dos lolerluce coneclors Chal plaer inbe the 151211 bus, Uhesz aneneciors Love

signals defined hy L5[-11 bus apecilicuiions P assieamenl: and Laeir Tunctiens s-c deserihed oot
dfferocamgeaer Tiiarfacees Homdhoes,

4-14



Talle 4-10  AXVI 4T Connectar i Dim As-ipnmenls

Thia Snmal fopnas IFin g s amne
I CHY : LT sor LETLIER 1
3 THI = ! LI or RCTLER
h Th 2 & CHE T e EICTLUAS 2
! TH > % CELTL ar RTINS
- CH4 1l CEE A2 ar B ITLHL™ A
11 | CH* [ D 0 e BT LHCS 2
|3 CH 14 :| VH A ar AR TN &
] CH* I I LI 2 ar R LHLS
L AGKD K Al L.

LA ! EXRTTRIG IR 1 HH Ly i L

Al | RTL.I™ 1. 22 [ERE JuN i

A3 PACT A LTI LN 24 Dl AOTT

: AC T LIRS 14 Dl BOLT

4.7.1 SNingle-Fnded Inputs (14 £ hannels)
Hnple-zndzd analieg inpues have one side of the wsers analoe seurce conlecied 1ot A1 comverter
amplifizr and the ather side connected to pround, 15 shewn o Figore 48

oML AL e S R L P N | IR T
F——— = e
| L 1 |
l e I o . .--H i [
i | | [Fomtee e
i e
g | [ |
' T
| | | I
R [ I

J S o N

L "'._H

Fpeore 4-5  Sinpele-boded Anelor Trpul

The benelit of single-ended inoors 6 taaol the weer gste Delts as maay chantels as with a ditferaotal
inpul svstem, The disadvantage is the loss ol U comeoon wesds eojeeiion Weat s availabie with & diffor-
entiol svsicat Therdfore, the recommended analog iopute are as Lellaws

«  Ioput level: High, more w00 Y

* Input eahle capths: Shocl, Jese Lo 4.5 m €13 1)

.-| L=
-



The uatr’s soulie oy e posiliohed soans diglooce 1o e ceeszpoter, and o vollege dilfferance may
augLr belwsen e user’s source ground and lie corzouler pround. This ereund voltape dife-cncg (%)
te insloded bnthe signal received Uy the ASD converler, To dectease chi- ground diffzrencs, plug Lis
ugers device wile aoac receplacle as cloes we pussible o the ooe providing power o the sasang

LT
Twi mot run @ wire from the wsers groimd (o fhe
ANYI1-0 analng pround, as this wire forms & path
for proend [oop cutrent that can attect the resulrs an
gil input channcls.

Flogtirg mpt lines ean e created by connecling he commaon side of the weer's device: noche analaa
ground inpuz an the AXYI1-C 00 pin 173 The grovad poiot is shered eriong tis channels The signal
recirm et From the &7 corverter dacs ool cegalt inoa currenl loep wilh the deviee eronnd.

4,72 Mseqdo=DifTerential Inputs {16 Channclsy

A paendoedifterential pnales ool syetem can be creaed by connecting 2l inpzt sonsors poleronced o
A cennon point, sl as AME L. oas shewnoan Tigere 4, This i prszible beeanse AbU* L i3 a5 Loput o
coanector J1 opin 181 Low weer cunneclion. The input amplifier reects the enmrn mods ooise. The
recnminended aoalag Ltpols ere as Lollows,
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705 Dhifferentind Taputs ¢85 Choomels)

Differenliv] inputs have 240 side of The gencrating sowrce connected o the posiayve (4 ) npu of Lhe
AT inpul amolifier and e orler sidc of the sonrce connected s the negalive | — ) mpul of Lhe amplhi-
ler. as =boven i Figone 2-10,

(IR I TR Lo ¥l YILF
== Tk ou Yaewy l—___..l
! k) !
| Lo 4 — — i
, A B I
| R I b £ -__-. _r'.r - I i

e | e Y by I
R I s R -
£, P T
I I
I |~ |
| B L — 1
—_—————————a e —_

-

e .

=
Figure -1 DnfTerenial Tnpels

The beaclin af éiffererrial trputs is Lnal nuise vellages appearing at the semoe time on bels sides ol che
sauree are reected by che AT inped amplifize. This is called common mode rejection, and provides &
svslom with |m=. mame. Tae ameun! el nolse rejeciion is a rating the commmen mile rejeclun reli
{{__M W E, wiven o decibels |q]'q-'| The CMER for 1l A% Y 110 05 8O LS at fuli-seuls ranee. (e Pera-
araph L. /
The dissdwaatane of -llll'-:;n:rllml irpuld s 1hat the rimbar af aveilable impul channes s lowsoed by
halr.

The reeommended cnelur inpuss ace 88 Jollows.

s Tnpul renpe: 0wV 0 IOV
e Tnpul sable lengih: As naadad by osser
w  Cabls lyper Twisted-mair, shicliod ling with uw impedence

4.7.4 TPreveoline False Sisnals

T eel the Best performance from an enelog system. cerlaiu sules st be fallossd whan connecting
arlua '_upl.ts 1o 12 3vstn . Uhe s help e provide <lean j.u|Jul sigials and to lower the offects of
elecirics] wose on the input amplifiers. The rules a0d suggoslions arg tac same as those given for the
ADYLL-C G Paragrapin 2.4,
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CHADPTER 5
KWVIL1-C PROGRAMMABLE REAL-TIME CLOCK

1 INTHOIDUNTION

The KWVY11-07 s 3 prgramnmeble seal-tines abac's printed circwsl boand. B40O2, L con Do programmed
10 count trem ame of Mve ervslad-controlled froquencics, Moo an exlerne] pol Ipsquerey ar cvens, o
Tremn the 507080 Hr line Mreguency cothe L3 1-17 huee Uhe boerd can geoerits: Insecn s or can srnchro-
niFe tha processnt e sxlecne] eves, The KWW IT-C hae e counter WLal can be programmed fo operics
ir any onz of che Tollowing modes,

Flnde Counler Qperifon

1] Jingle wlelval

1 Fepeawd wlcsal

2 Cxrernal ovent timing

3 Tateraal ovent timing froro cers Dase

The KWV Las twn Schorict trirers (hal can be sel 1o aparate st any evel belwsen 212 % oo
eillier Lhe posiive of nagativa slape of Lhe external oyt gigasl In respunse Lo galecnal evenls, 1he
Schinill Liagers car et the einck, stazl ASD convwersions inan AT mpol boerd, or geoerate progra
mlercupls W 1l processar.

52 TEATULRLES
The KWV 12 bas the folowine Tealures,

o Resalurion of 16 b
e Five internal crestal Creguencies | MHz 100 kHz. 10 LT, L AHz and 106G Hz.

& Clwn Semict Leiseers, eack with 2 ape and level conlrols that cao be vsed testart che clock ot
aonery ie ProuTar Wlcesups,

s Line fregquency pol leom BEY R o sapnal (30760 Tle),
¢ Tuur prugrammabls medes.

£3 KWYN- STLCAICATIGNS

lelentilcscinm IMual-heick. medole, 54002 (pars numbaer: 20-1 3650-007)
Fower Foguiremen, TGSV 2R 2T A
2% 235 13maA

Buos T

Cei e Joad
AL s lead 1.4l



Clock
Corvseal omaillanop
Culput manges
Chacillavr acorrgey
Cher sources

10 Cennectur

Aclail! Trigeer Inpot Sjpnols
Moo ol mmputs
Lipui range
Trigeering ranyre
Iripaeciwe siome
SO

Rezpoise Lime

Harslorcsis

Charaeisristivs
Clock Ourpn

Signal

Chetpun plae

1 uncting

Duracion

Lane driver

Nax sonres currenl

heTeen wonbe ernepl

10 BAl1e Base Frequence

T ME: 100 k3t 70 kHz, & BITe and 100 He
N0

Vi freguency or mpuc at Schuritt orieger 1

40 pes; I ol 34177040

>d

=AY {eax Lienits?

=12V 10 12V adjustehle
Prsitive o pegative, swicch selegiable
Tiser davice

Deperds o loput wavelorm sad amplitede; fas TTL losic
leves, Typically 603 re.

Anpprozimnately 0.3 V. pusitive and goaadive

amnpie-ended ool with D00 kKE D mpedance te ground

CER OV 1L [olack sverloe, zssoried luw)

Tl pin R aad CLE OVTT. tah

T, b ...,I " J'_.\I ol e . T
atne pane szleeion from wnointernag) covelal-vontrolled Fre-
fuency, uninput an 5T1. oz« line frequeney a0 BT ST hs
line.

Approgirately SO0 ps

ITL womputible, open collestor cirenit witl 470 % pull-up re-
sislur Lo 5 ¥,

S when ouepnt is higl 3 2.4 %) measuriog [rom source
Torowgh Joad to gronpd.

B when curpur iz Low [+ 0.8 ¥ measaring Lrom estemnal
souzee veliwge through laed w voloue,



Schmitt “Trigeer 1 Oupul

Sienal S CHTT L fmseerted Low)
Chutpul pins T pin TTET epd ST GLT rals
TuncLion isnternel lime Base nmr ar connter of setecnl gveats. Tnpol

Fecuency s o funslicn af the inpuc siens
Cilker vliraclerslics Seme ws clock oot

Schmil Trigger 2 Ot g

RATER ST2OUT L (azzerred ow)
Dulpu. piis I pin &%
TFunsiion Slacls counlel, sots 517 flag, and peneriies an inieczwpl (il

enubled ) consss buffor prever ropwter (BFRY G ke londed
[Tom coualer

Ciler claraeic:istios Seme s clock nutpat,
Cuwiraowisal Fel' GEC Standard 1072, € s O

24 FWVC FUNCTIONAT DESCEIMTECHN

Tigure 5-1 shows a block dingrem of ke KWW 1-C0 TU s Leo zead forite registens <hal can be ad-
dressed T e proacessor — Lie cunrol fstams regivzer (TSR and (he butferSareset repisler IBFRL T
seitch packs oo the snard alluw (e vser o szleet the siaring devioe arldrass for chewe regisiers wd the
slerling iolermpt voewr whilress.

Fhe 138 A s transeeivess mosiiaz and gencrice bus sipnals Tor ol rapes. data franssers, and adudress-
ing and riming controls, The bus warsecivers roosive address aud data infermacion frum the LST-11
b Wier an address el seerrs, the hs tran-ceivers Lranslor dat 1o from the coatral fslatus
ropistar ar the hulles fpresel reaisisr,

4.1 Cantrod/Slalus Eegister

The eomorel Stalus repister [0SR allies the processor o control the uperalion of the KW T1-00and tn
got stacus infurtnasion on its current aperalizg cooditen The C5R hae bils e coable inernprs, mods
selcotion. clock rule seloerion, and slarting Le Sounner of 03 kit The CSE cooosdeaes (e enianoer ove-
Flaver Zhage. Mag overul, and zhe Schmitl lrigger 2ag =113). In wodivon, the CEE cpalles some mainte-
MANGE 9DCTALIL,

Z4.2 BuHer;Praset Bepistor aod Confer

Tiw ffer, presct repisler (DPRY s o Le-kit, wondkaddressable, readfwrite register. "This reqsLer has
L [unetions depending on Lhe wode o aperation seleclsl Tnomods 0o 7, the BPR s loaded from the
proseam with the clock wounl. The ciook connt is che 2% complewer; af the mmber o clock mpule e
cognier i tn receive before 1 oveetows Phe clock overllow (CLE Q% 000 sews 3 Flag in che O5R und
ecnerazes an interrupl sequest (i cnalled ) CLK OF Lo eles e gannected directiy woan AL inpul
foard toostart an AT cupversion,

In made 2 or 2 the HPR provide, indicecl readizg of the clovs covrler, A inpon oo sehe crigres =
(RT2h causes e BFR to be lealsd wilt the conterrs of the countes. The ooanicr s an intemal regisier
thel iy woueseibls cnly by reading the BPR o these voces. The counler keeps track of the number of
clovk pulses [ear the elack sslec.or or e anmber of input pulegs al Selunint frigger 10571).

S5-0
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343 Crecillpios, Dvider, anag Uleck Scdeolor

The ock sclecrar provedey the slick inpul w e oomgr The eleck sclectur Dus gighl inpuwte, Jive of
which arc devived from a 10 WTTe crvelad cecilletor anc fregquency divider astwork, The clher inpute
aag: ST, By s, and T STOP hulte the connter, BBV N a0 ur 60 ITe Bae dlocs inpiel Liom
the L0-11 fns; 500 18chzial tmpgper 1 can be vsad a8 an inpus fo7 an external olock or e$ an oped [
CoL Al oxnernal ovents.

fadd  ¥ede Conteol

C%KR hits 1 oatd 2 determine (e mode wf opzrazion ol che WYL These Dits arg decoded in the
made corerl opis as Follaws,

50 5l
M

: 1 Rinde Helerhed

1} f Yogde 1= Sonple inlecval

it | Yiade 1 — Repeaced nleceal

| f Yoo 2 — Lxternel evenl Gimieg

1 i Yiewdo 3 — Doalernel even! liming Tocan zoen base

T either meds @ o 1, the eccreer s lozded froem (e Dulieefpeeset register. Inomode ), che counter
tnerenents ot ke o rel seleoted tace unl] L overllows, then it waits for another G0 cemrmzeil Tnomede
It cousnlel aontinues te ceers even aller an evecllow and ear cause an inlerrepl ai repeaced inler-

viils.

Ly wads Ao1he comnte increments al the ook sulugied rave Gor st rele of exlernul pulh A npal al
WP camzes the contene: ol Lhe counles w by lapded intn the BPE. where (0 cun be read by whe proces
anr. En mode 3, the counter is resst o gead altor loading its contents mto Lhe BPRL For uees jofol neation
an made control, see Parugmupl 3053,

inal rmodes, 10 e sesond verllew cogurs hefore chae provesser services Lhe (st oeecdlaw, onab & secand
S dnput tries Lo sl Loprerlously sel ST FUAGH a Tag sverrun bl s el i e C8E

A5 Hchmitt Triguers

Fhe B Y110 hue twe Belumitl triggars — 5170 and ST Bula heve swilches o selzot the shreshad
level and che alepe selection {prsitive ar negativel, Selectine a owsilee slaps allowes The Scamirt tegeer
ber Fore om v lowe-le-lhial ractsioion of the inpus wanals selecang a negolec slape allaws the Schmirt trig-
per Lo [ire uz o higi-a low 1eangitien.

I'ke Schrmill iriegercs ame uzsd or differant ways.

STV - Selunitt tigaes | ear e a7 extornal dme bese inpul 92 a0 sxeraal inpas far signais m he sount-
wl, 5T1 is oo of ke insats 1o che vlock aeleclor amd van be selected a3 the elock rar the counter. 511
plea goes L conneetar 11 anc 1o tab 511 QT A juwper wice <34 be ennnectad from this tab te the
BT I jamper pea on the & 7D inpul printed corcoll oard

RTE Sclunid trigger 2 can oe wsed o stast e comrer e ot a flag in the OSSR or Lo penetale an
inberen ta the processor, Whea Lks ET2 GO EWABLE % iz eot in the UU5E, the 572 npal sels Lhe
G0 bin, whier anetty che couner, et (e T2 Qag fn e O and gzners e aninterrupl B erabied),



5 PROGEAMMNING THY EWVIi-6:
The BWY 1O bas Lhe Dublewrgs two peog ranuisbls read Swrice regisiers,

Cooalrol/Slatus Reptsler (D5 R
Buller/Presel Bepisler (PR

The steadurd cddress anl inteupt veciors Lor e KWY1-Care showen in Teble 3-1. This pasagrapl
deserilo s Wliese tegiclers and defines cheire Tits

Taide 5-1 KWWY EAT Brondard sddrees Assiznmenls

Lhesacriolion Sfaewwnic Adilrees
Eepiaters

LS TATTE B PRI K | Rt
Bullur lireaet BT 17034

lutemrep: vecine-

Clack ezl CLE Oy EEN
S Teiceer 2 sT2 144

351 KWV Conldeol/Sholus Bopister

Fipure 5-2 shaws the bil assignments in che enacealfstates repister. Fach hit can be wrillen or resd
under pragzrem sontsol; however. Lhe smaintenanes oins, 1(be Maes. and cha an it have speciul proctum-
AR LS T ions

s« e maintooance Dits 08 % and 100 8 bwavs pead O
The Tags [7, 720 a0d 151 can not be sec by the proacam.
»  The po hite (0,63 con be cleared by more 1R oo oethod.

Tuble 523 delines cach e e (Le OST

552 EW¥11-¢ Buffer/Prescl Reuisier

The addrees ol the bu-¥er fpresen jeplsler = the standard devico address + 2, or 178725 This recinter
fas Lo purposes. Puriag mcds G ee i eperation, this registe: js veed e load the rumhbar of elack coants
belore Lhe councer averflows, During mode 2 or 3 aperation, this cewister 15 wsea m read 1he currenl
tuurl from Lhe contear. Reading the BPR, indireecly reads (e cowssr,

. 1z - | . ’ L L Hooo T X
i 1 | :
. ‘ |
ATF i i (TR ELA AATE 1wz | ManE
1L GEORMA aTE i P n ' i
RT3 EI.! Al | AT I as faall LRETT] S |
En 1 | .
i LEXLLE)

PFiewre 520 KWV O Couleolf Stalus Repster

L
bt



Mubie 5-2  E5% 10 Condrel/Slales eglsrer T Prefinitine
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WL FLAG

MaiML AT

RALET 5T2

MADWT (=L

Mead Wik — Setting (ki bit swacla O
Lowines a1 o oare determinec by Lo el i
Sl

Hoan Wi

2 1 hlgde
kdode 1
e
Mode &
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Wil Gy = T mraimremnmes parpusses,
seoang e Livaing brtes ars wee ool e e
Lorne wapslal cszillzre ed Lnowrenaeel
Lo cloch counte s CRIE T e o sl

The (a0 bioos se and slearsd® crcer pre
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—=rvirs sl anill slear o Ty rhe pregener, 1=
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when e svante svesflows Clearing w0
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Lhe waiwntins.

TEa ez is el gac slearsd undes womaa
cemiral e by 805 [WIT

T Tites 5 el 308 Clearsd s pregram

canzmalsund by BUE THIT,

o ol 22 ogan aar slesred arsder progrier
sebl, I cichzr B G oo 75 cleared el
ari Zecrllosy inmeerpt e v Lhe pireezs-
s iE peac i, the e in caneclled,
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‘Evpical Drosram Seducaces
This peragraph deseribes typical progrs ng srejLeces [ur oporati
mades o operation,

single Iniceval {Mode
iz mede wl npesivon s oosed ocenerane o Jsed e a] - saok applicatians a: lovwn delaws,

L.

o

EE

d.

ag the KWW 10.C in cach ol the four

The progras: liads e DER witl (e 2 s Lainlimment ol the pumber of slack pulses necded L
senerate e Umie delay ol the e selecicd cock rte Lar caoanple:

ieading the BPE wich —1i0,

dalay,

The wrepreaun loads rhe 85T with aode 10

ueedodd.

Lk fregueacy of | kIIe, rencrawes 100G s i

tae clack rete, and lotsroapt enable (TR1OY ) L

The prograzz sews the GO Wb oo it sty Lie 557 GO TNA Bit Aand wuils for an galsmme! aven
vl ossl L [rlk Tal,

When the 00 BiL - se7, (e viactrar s Joaded with Lhe contents af the PR and slorls cora-

g, The ecvter incramezols untl it averlows. ot which dme
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S The overllow copses the evarflaw Mlap (OVELOY o be secin the CERLTT TNTOY hay been
. . - L - . .
previviely s, the O FLEG cruses v dnleriopt teonecur, I not, the KWW 1T wails Lu an
other plagiam sommand.

& The pmogram cichar respomds Lo e jotzerepe, ar e respoads g5 a resoll ol checkiog 1he ags
wothe k¥ Y1700 orm the Ay D CHBIER, For cxamplo

I're program can Ll the OV EL O flag in the CSR of lhe KWL
HOCLE VT s wsed ur sl an AJNF conversien, (be progracn can check fhac A1)

015 Tl in Lhe Ay D iapat bnard or gilow ke AD DORE Dog v generats anomesr-
FILTL TeCUesL

=1

I“ve program seads Ve T80, elears the 43 FLE Cap, and i1 0d couniing or modc changcy are
naadad, sets che GO DL (or ST2 00 BovA mlp be sierl agaion o1 alcp 4 ghove

Eepeated Interval dode 1)
Lo this mede of uperation, the user ean ganarete a fxed [Tec pency 2ulsc Lain with any Serid wichin the
range of tae cluck vewrter aod 1he five orysaal fregquencies.

1. The pruscum loads (e BYE with che 275 complemenr, of 1he meroer al vluck pelzes needed Lu
penerice il L delay at the wierselscted cloch mae, Bor cvemple:

Logdirg 1he HPE witt -0 and seleciing @ 1 MHz clock tale genetales » 1 M1 sulse
izaln
In geperel, the cwarflow tale Cpolse Liin) iz coual tn che clock rele divided by e adscloic

value that s Inaded inwe he BEREL

A The pusgram lowdy the C8R witl made 1, the cleck male, and Saterrupl eaalls (PCTO L 0
e,

5. The program sets tre G bin, o 3 oses tha 57072 0 HRA BILand walls Tor an cvneran’ v
tn st the O30 b

4 When the GE bl is sel (e eototer is Inadzd with Le ventenls of the BPR and starss couns-
img. The counles ioereus 0t Unts it nver s,
5. Tho overflow causes the connter tobe loaded ugain wih 128 connt from fre BER anad ooosare:

conntings awais. The cvcitlaw alsn sets Lhe OVTLO Nio o the SR, which gererates aninter-
Tupl 10 enakled,

10w emcend geerilow coenra bafooe the processor selviccs the first overilow flag. Ues the Doy
crverrug LFGRY Bin iz ser i the C8R woinlorm (e pracesser of @ bass ol data

7. The prepiam cirher respends Lo ihe inecrupis e iorespomds ason resull of chiesiog e Qogs
i b KWW 0 CSK eroan Lhe AFD TSR For cramplz

The ove-Flow (0K OVEY can b oused oostar an AT conversioe nun A0 T ps
board. W hen che & ST conversien 18 oom s, AR IHOST 0 the ASD CEE can goosy
clo A infermitph Tecues.

& Toe program wricss Lhe KWW O 080 te clear the OSTTO Meg meke nocessiny elangaos.
and 2o 1ee O ot for ST2 G0 ElvA ity “Phan tha progrem slarts again 20 Sp 4 aboeve.



External Even? Timing (Blade 2}

In thiz wade ol operation, (Le weer can poners's a el train while menivnng cxrernal events, can
record The e ol external sveils, o7 ean counl exmernal cvents, Two cylermal Bvenns cail e monitosed
wILD reapoeet 10 each other,

1. The program may loed the BPR with he 7 soiaplement of one o the follnwing:

& The numaher cf e inoucs JBEVINT chat will peneran: q real-ume reforcnee o oreeacd
Lae Lme af an external evant af 5TZ

= The numbcr of clouk palies needed o gonerats *he Lime aelay il che nserseievled clock
[reyueney.

#  The numnber of cxlecal evends o be counted al ST betare an wverflow oeums.

2. Vg program boads ihe CER with mede 20 the clack mput (5T BEVMT, nrone of fve tre
quencies ), amd woareupt enehle NTOV or INI2Y T necded

S The program st the GO B, or 1 sels e §12630 ENA biz and wails for an oxermal evan
s The G0 bt

4. Whan the GO hitis 301 the counter is clecred erd it slerls comnting ul the selecwsd cluck rame
or TLnber ol inpurs 81 ST

300 Anompm at 5T2 places ihe carment confeats of the sanaler in the BI'R and eews che 5T2 lag

in the CSECITTNT2 has previesly heon s21, an intecey olis genaraivd o lbhe proessur. The
program can toen red the BPRE and recerd the <ima ol the cvans,

o IDST 2 dags pel voeur, te counleT continnes Lo moereitibnl sven s tres an overllow, Toe gver-
(o sets e OVELC flag and generatas o inlerrunn I INTORY 35 caailed.

Fo The conmter continuss nnt”? the proerm clears the GE) i

Fternsl Sreal Timing frem Zero Fase (Mode 3)
The progracn for this operation s the sumes ay for mede 2, wreenr e ceenesr s qulomabical v glered
alter ooy ST s '

A6 CONMFMGLRING THE EWT11-(

The KWW 17, shown in Figuee 544, has 190 switch Fache, SW1 aad SW2 o osel up s deviee address
and mlerrupt veclor wdaress, [ also has 3 swileh mack, 5W3 o acloot Schous trigaer siune and level
cadleals, For czch of te tam Schmitt triggers on the haand, the user iy select A fined releroncg levsl
for TTL luge or & variable veference level thal permiis seiting The Sulmite rrigaer threshold e oany
moint between — 12 YVoand — 12 V. Thz nzer ey dien selecl wherher e Schmitt udgaer Nres on ke
[=0silee or megative alupe of <hs ispul wawefars,

TR Lube en o zite boprd onmeide aulpwe fram 1le clock comder (LK €Y LY amd Schiil? tricger 1 5T
GILLL Either ot these outpas 1% can 2e ws2d Le seancot 3 short Jumper wivs tathe AZD imonr hoend

(pin BTC TN po siarlan 47100 copvension.

This paripruph provides deciiie an selling np e K5 w 1147

s



i T
171

N ‘
L |
OYFL O CUT
=1
= |
=1
e T
= _ N
L =
CER
[ H
T &
=
1.
O oy
. ]
—
== .
[— |
T OFF
-‘ -_J-i
I (
1 ’V
e

Tipure 5-3 0 WWY11-00 Physical avooat

BB Selecting the EWYY 1 Derice Addreas

The hWy 17 device uddress i3 the nasz §70 eddoess assianed to the control States reesler o the
board. T device address b solesied by ocans of leo swilel packs, 3% ard 891 The swilches allow
11e wser oo sel ke devics addsoss within the raoge of JT0000; w T77774: in increments of 4y The
dorice address is wivally sel &1 1704205, s shuen in Figuee 540 A swireh in the O sosibon decedes o
| in tha correspunding Bie position a switch in e OTF peanion deendes o 1



A2 electiog the KWY1T-00 ingerzup! ¥ector Address
Tha KWWY L0 s caneble of pororating twu dnierrupt vaenos 10 the 150211 [rocessor. These intoropls
can necnis wlen une of the Tellowing goours.

o  Clach counler seerlloaes
& Mol eigeer 2 Mrea.

The hesa il'l'l"'.l,'fJI'."". L [H 'ii'i i'l-\.-i-;gl'll\.“:'\.'i 10 |_J_|.:- L']l.:-;_'l‘\- vl lovar i|'|1|;.:.'1|.||.'||. and can he ﬁﬁﬁif,ﬂ':{] Loy uidroge
belween Wand 770q o cwremiers of 10y, 11 L wicallv ser ta 4305 by S%W2, 1 ahowr in Fiaure 5-5. 4
swicch nothe DFF posilivn decodes & 15 @ switedin Lie O prsition decudes £ 1.

Tae interrupt veesa: Juz 3T2 % awomatically 2 cddress locssions lugler “harn the seicotad rase inler-
rupl veclur.

5483 Scleering Helacili Tripwer Referenee Favels sud Siope
The KWW kas two Zeluniel imggess har goudilin the snpnt waavclorms Lo a form o zed o by the
user. Both ven bz adjnsed v miges etany levelin die 202 % range fow al TTL fined lzvels) g on

cithier Lhe posstve or neganive slope of the it sigael Gach Scbre it igger has Uiree swirehes and o
pelentivineter, savwn in Figuee 56, Tae wse of these swilekss end patetiometers sre riven 1 Talle 5-
]
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Figure 5-7 shows the relarionslup of an analog lzpul signa o e Schmitt rigper vz, Mele char naeg
the Schmitt selgger Dree, it fioes apuim only aller the WP Sigail mnarees past Lhe epprsite (hreshold qod
then weain pazzcs the asersalecled Lhresheld,
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Sa.d Extermad Comedrol of Schwike Friggers

The conncetar T1 wn Ue Teard &llowes the weer o comoest cxteral slope aod level vonlrole Tur vach
Selmitt trigeer. Connecl giternal potentinmcters wod swilchos a5 shown in Digure 35 The volus o Ly
potenticmeters shuuld be boowce 5 wedd and 20 k42 Selociiog a potentiameter wilh toeoce fucs

for & finer slwsloonest ever The 11 % ramge.

W3S oenoche WY LC mwst o ser as shown in Tigors 52, and the pulentiometer: v Lhe K-
shonld Be sel to L s ceater nf razasinn. AL the veoler, the screwdriver slol should be aligoed with the
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57 IMIERRACING 1O TIIE KWWY

Firure 2% shows the pin assizoments of Lhe 3pin 10 canneeler 1. oon the KW V1140 This cognector
Is provided e user inmnong aod autpels,

In addiivn, ws titks (shewn jn Figuze 533 provide aupns sigrals CLK OVFL wnd S $1LT Thes
bt wre slecoricelly inopacallel with plos R and UL of 11 1hese <abs meke 10 easier for the yser Lo
coaecl an enleran ) stam signal frocy the KWW 00 e the AGD fnpul buard {pin BT I using o
jucpypes wize, The sxlerasl szatt 2'gnal Loz an ASTr convaraon ean b frow Selimill tigzer | or froc e
clock cowinler averlow. Bee Paragrapll 5 5.3 Jor wepive] prograns sequenses.

The WY LD has Do s cvoifacs commeslors Lzt Alurinta the LS 21 Dus, These cornoezars e
gighals delined e TST-11 hes speaificaions. B assignmenes and theiy Lunctioss 1oe deserihed ia e
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CHAPITER &
CALTBRATION AND TESTENG

gk INTRGDUCTION

The analoe printed ciceuin brards are calibraed and restec wsing e AKXV T-U0 Ay 110 dingnostic
(WA RXAS and un opuanal analog lest Nxtuce {pare mumber 20-188520 {See Figures O-1 and &2.3 The
disgnoszic tests e AXY11-00 e the ADVLL-CL wich ar o wilaoal the tese Sizhure artached Lo e baard,
“he dragnstic also allaws crmnection o the AAY 1 -0 or o the KWW LI an they muy suppey siguals
fo rene che ANV LL-C ar the ATIW LS The diagnnstic tesls some of the fanetions ol e AAVLL O and
BT -0,

Phe AAY 1A can be enmpietely lesied usizg MADSTRC I LDVAAA OV AAAY Tiw RWVLI-C can
be cumplelely 1osed wiry MATHDEC-LL-IPVEWA [CYEWA)

The procsducs for wing che analag west fisoure 1a describeod 9 Faragraph 6.4
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Analog Iesl Fixlure Schamazie

The Tollowing squipinert 5 neaded 1o ean the A%Y]CAATIVI-C digeooslic,

L3110 compuier wila 6 warde of memores

BEX02 oivk diive

T/0r ictmingl
AXYIT-E o ADYVII-C
AATT-C foplicnul)
EWH 100 capuiona)

The dizgnoscic wses 3K words of S

TORLG Lisls ars exooned,

SO CIFFSEFRT AL
LRNELY A Pl R

-u 5

Rt

voamd can he chaced wsdng X XT3 @ hen chained, andy the



TL

¢ allowing roded squipment 8 Areded teoeehbrace e analog boards naing the analog e Msoure.

Analon sl [xlure will 26-pir riblan cable
Ial-heiphl exleder Toaed

Figerl wolt coeter il = OO0 volo geouricy
Procosion eollage celibranas or smandaerd
Chcilluscops

Giskells wily XX — ard OV ARA diugnosic

w3 CIRCUTT BOARD DONFIGURATION T UN BHALNON U AUTDAIATICALLY
The diagnestic can 16t many eontgureiong of the aeelopg Doacds;, however, to rua Lhe digmoslie el
matically wilheol changing ary parameters, wae L [zwee eaafigurition of the boands, vorZiguced ay

ol

vy,

Slandacd devics address
Slandaed Dotcrsusn wactor adidross
Sipccrded irpors

Bipelae oporatiaa + 1005

Clzel Buacy aacaziar

Togure 6-3 shows Le jumpers t2ul are ioslalled on he fectery-confgpured AXKY LG The ALV -0 5
similar eacepl that jompers and cireaics for DAC A and 1740 Bare missing, Table 821 shows the jump-
et Ui, ace wslalled on chese analoy inpul Deaeds,

On Ui AAY L0 the jeramers ure mselled ce shown i bigure 24
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Talde &1 Aaadeg Input Board Jumpers
Lo B Disgmiessic Anramiaically

AXVE A himipes

AT AT Dmgpioye

Jumper Foitiow

ALE, ELY, EI
Lid o L35

Tl 21" w P9

A A2
Wi

AL AL AL
0 123

o "2, it e PO

Saunlare udfresg, JU
Sl inrEnm L eEcLne <)
Izt BiTy annion

=10 ¥

Bl te vire s 30 opuls

P B, 17 Eaxals progrmma’s s o Nealwrs
FA oA Boatan 1490 A mperadico
T LB Bipaler 130 1 opesaan,
Hy Ar EaLernal irigeer snak’s
(L EO

fud SKU-LIF PROCTTHRE FOR USING ARALSH: TEST TIRNILIRE

LUsie wae Tnllowirg provedure toser vp the analug oard Ter calibration naLE The analop test Sx1yce, The
les. Fature provides oovollage to cacin of the &1 inpul clunaels, =2 shoswr o Table £-20 The tes -
lure also bes eonpocticns oor B 0O I and TXT FRIG

Lo irsmalldae ealender how oo L e backplates in $he 2loc Tollawing 1he LS1-11 bus ecnfigured
b rlg

20 Imaz the AKX (e AL LCY anaex beacd jule the ectendar hooed.

Coomunecl ke 2a-pin cibbea cable batweea 1) af the amalep Boead anc 1ot te pouloe st
tisrer,

al

4. duwer oo the LET-11 svsten and ol the disk doive with the CWVAYA daeaostic dishelle ;a-
sl

6.3 NUARTING THE THEST
Luted tha CWANA dluenestic When slarres 1he dlagnuslic 3543 same gquestions that the operator mist
aneweeT ahau e conlipuaticn of the sauing seslern and 11 8 2s0 Salure is instaed, Fo eaarnplas

Sinpele-crded? ¥
I ocomplement? W

&1



Lulle £-2

AL Lapal Voloames

From Tesr Wiweaern

Analap Mveicm

4 hannel “umber

T'.:q.lul LLTH R T3

ATl 2o + Jul #2al:
1,50 + 102 2wl sanls
2o LD 4+ 030l el
o + /8 Sal eesle
Bl P I I . TS

ALVT 4 wilh I 1d | ol s2al=

AATTC I, 1l A L |
L T s e Il T
4 4 | CRTH T
L= | il winin

14 Iab -0 LAl A

12 (AT B)

Wil
wih aavLl-

JE LA aLpus
S LA
AV - ATy 004 B DAl A o) 1ol sl

Low FoLS2 el sl
N e — il e
= 0 S - B e e
L rDEACT B japuty — ol sl
L T i
AR wil™y ndb 1 ARV 7 DAC ‘\." B [ T T
Adwll i I_ 2011 — 172 el acale
LA b — 174 Jul acal:
17 — 178 Tul. aeale
i fa™Y 7 Medit 1) — lull acale
I Paaw O 1AL A0 ViAol
15 DAy O 1AL T will ANV AT
L& DAy 1O 1AL (D TR
17 0y 0 Al In

L'
Tha ansmors eaemal sweming certain rasta, and the anewoes mued g anee ol o ernee will be reported. A
it nl tests, showr in Pane &3, aeirs an te tesmieal, followsd T & message o lepe e letter or
nutsber o the tost oo he run, 'rm:n |_'.l| ces HEELIRMN,

TOW 3 Leped Ui dignoszie runs throngl che analag test and weapearonind sesn, The anales teal veriles
Lie correvl operatior of the & /T inms multinlexar. 1he test -iztn ra, it ingtallcd, 51||_1*~lu:~_. a wullere Lo
zuvh of the input shaanels. The aciuel comverted value iy compared o the expesed value., [ e actual
exogeds e tolerence allowed, an ermor = Teporied.

[V an ANV 10 35 being teeled, the dlaeneslic ala vesilfes the aperation af 112 fwa 12505 oo e oaed.
The DACs coe cenzecied o AT chonaels O end 15 The dispmoscic losds zach 1280 and veiilies tlie
oA aupul wilues,

Worhe AANTCN s Being wared, the digeaosie veecdos i cocravioo of 2s Lour BACS, They are sun-
nected to A0 ehanne!s 1417 TMe diagrostic loads cach DA and wrifics the DA veipul vulues.

faql isry pcd the duaemosio execuies ihe logie el The leme test hag 20 seboeagoeems 1o lest Lhe
furcrions of 712 AT analag Tt Fenered. "Vl s I'-]'- OEFATNE YT ssynentiz by wide :.111 any otler actumn.,
This f2a1 can boorun as a cweck chock o fest the |'|'rq__|.r| ity ol the heard.
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Wan & s gyped, the dingroslivc swecntes the Joele sl and wrap-around el

ICE-T i Lyped, the diagroslic exseusas ane of seven T70 subtests aad doss mos soop until leeinated by
1he cperalur, hy tepicg CTRE . The 170 subtests run continnomsly 1o aiiew the ATeralor 1 verily Lhe
oulpul ul an & 702 hopsdl peial e comversed value, o monitor 34 autpul signal ANY calilre en and
Burd conlgaration can be checked. {See Pavaacopl f.6)
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CATIBRATING TIE &/D CONYERTEES

Ve che Tollowing procedue: 1o celibrare the &1 converzers on Jhe AKX 1-C o ADY ] L-C buarnde,

I,

-
o,

Connect e Hearng cotpurs of the voltare standard o Lhe ¥ SOURCT sucks oo L aralog
el Lialaze a5 Bollows,

¥oltuge Sty Analag Tent Finture
gl HI rad javk]
| Cuput L0 Thlack qucks

Sy oawilel S1 o che rear fivtare m BT KET.
sor the valtags stundars] Lo | FETE Y
Evoal Tes | of the CYAXA divgno-ns on Counog] O onaede G

CAUTION
Wher calibrading the A/D conrerior sooduie on fhe
anslig boand, du ool adjust e poectiomeer
marked PG EZDRD, This podeadiowe|er i3 sef ar the
Faztory Tor dhe prograconable gain feafore and
shizuid not be adjusted o e Teld.

ehn the side of the &7 converter moduls, Figuce -2, adjost the ZBRO pateatiomeear wn the
darmste printuet e belvesn 00000 aed Q0O00L,

Heverse the owpuls Crom: the vellupe staadasd ieoshe analag tese fixture as foliows,

Yrltape Standard Auaion Test Fixhwre
— L [lack jaci)
—Chulput LID ¢5ed gk

el e voloape slendessd o F99ETE ¥

Adjuel the FULL BCALE potcariomenze ot the A0 moediele so che diapnesie printeal s
d 7177

Yelween 706 wnd T

TIadl Tust L by Lyping TR AL

(i q_ﬂ;]_.lﬂq_;-':.'[]_"'-]l'; THE /2 COMYERTERE
e e [olowing proceduso mo calilbete the D74 converlers o e AKV] A

L.

na

L

Conneey the digite vy’ s mezer PR L Lhe T A A outpel pionoun the el [oilore {meare e
VOEOMUKECE jacics].

et lest 3 ool che CVAMA diopnoatic srd =eloce Lhe chieane] pumbey o the 12AC a1 the
tnard haine calibreled. &See Talle 6-2

Prasz BETUES o0 D lermmel anbl approsicoalely 1O 12 pead o 1 Y M,
Adpst the AEROD OTTAET ATD) A polenlwnsee o e analog baard onfil owzet ¥

— 100 5 s rewd

f1=
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Prozs BETURN oo Lae tesinine] wntil approsimelsly =00 % iy read.

Ad st the Fs BARGE AD) A polentiomster anil 99931 % (5 resd.

Fapcar proccdurs for DAL B, cenasciiog WA e DOA T owlpul o o3 the tess i,
To hzlt Fest 5, tvpe CTREC

Sars Test 4 ol the CvAXA diagnnstic and mositee e culpul ol DFA A and T A B owith an

wicil lscepe, T herr compot shonld hea amoath wewetoru as shown T Fipase g-40 Tepe CTRY.
Cooelop Test 4

Figure &4 DAC Bump Test Pasiem

Slacl Test fal e dwgnaste and renezoe the omtones of BAA A pod DA B Thedr vulpits
shuild beow syeare wave, w5 shown in Figure &5, rdiestiag that ng Blls apo missinn, Tenpe
CTRL ' wostop Test & camnplotng cha ealilrating procedure.

. 1
|

1

SHEFE S —

Fipurz o 3 DAC Square Wave Teal Puliern

8.2 DLRERGE BRI ITMN,
Whest an error acowss, tho dizgnearic prints rhe falleae" g infarmazian.

EERPC: Lowelion al whivt an error is corserad
STIREAG: Adcrese ol che control fstatuys register
ALBLIFE: Acizess oo the duta buller remister

CEHANL: Chazine] number
FOAINAL: Eupeotled curmenl value
TALERAINCE:  Accepiasle Jevivton Jrem the nomimal valioe

ACTTLIAL: Actual dala receive;d
FXPPECTEL: Erpeeoled corzect dele
mITRBEALL Actual Seviatiuz Frons the nominal salo e



LLOSSARY OF A/D WORDS
Absolire Accoracy — 1 he anuloc errur, given w: o porcenn oF the fallscele valzage, references o che
Malpanal Fareau of soindards woll

Acquizitinn Time — The Ume duration aelveen the giving of the sample command snd L puinl wien
the cutpe temanns within o specilicd creor aed around che onput value,

Aperture Defay Time - The tuw clapsed Between the hold command snd the poton ol which e sam-
pling awitch s vozplelely apen.

Aperture Uneoriwindy - The chaage Iroapermre delay cimes beleesn specil semply ood Dedd cow-
niznds.

Commaen Mode Rejeciion (O )y - The anbze of a dillerential amplilier v ogjpesl noise conums 1o
both inpuls. Cenunog meds rgjootinn 6 given de 1 Talio. lh:' Commog Mode B jecuan Bags (O RR)

A dillerenie] wupliticr with a gain ol T amd o CWRR 00 30 E8 (10200 L) weould have an caoput rajse
viellaoe of 9.5 % 0 heth inpues were BV,

Yin COTILON Made

dB — L0 » Lug -

LS =TT

La.
Creseralk The amowat of sienel sounled Lo the culpul given ag a pereene of the inpui signal wpolicd o
all ol enannels,
Diflerential Inpues {1'rue} - T exlernal sisnals aaplicd to rhe input cirewttry of an A Ty aesier where-
Ly £ Tiemt s wibtravsed from ihe second. The differcres ‘e + applien o the AT seslern. This ie wsed
writh twistood-nuit wirng e luesr noe packop
Feample (wec bgure O-110
Voo — (¥ v
— [%;,  ¥idaooiss] - ¥ A4 W00 noden
— ¥, Yol 4 WD anise — W) noes
Tor twisied-patc wiring:

Y0 naiae — W) noiac



Tiaure €3-1 Nodse Carcellauon with Di¥reresial Tnpots
ar P

Diferentind Topats (Psendoy  Thiz mechod of Wpulling & similar 1o rae oiffore g ial InAULHnE oxcepl
thiat The aegative input o the A7D swaem g cosmer Weozha otlies inpuls,

inftevendial Limcarity - e 2eximum devat'on ol un seteal staed w2ioh From o euelical value Jur
any¥ ol over Wie Ml range of the convarer. A di erential trearily ol =12 LSD reans that 1he
widtn of cach code over the cange of the convepler s | TS5E + e LAY Missing codes moan ASD
CATVEITEE eotur when the aniput code skips 2 digic, This oconrs when the diffarendin lipesmly is wnise

than +| L&B.

Vridy - Dl s oe Tanction of 1w temperatare cocliclen b of the counpurents. Inis the pedn canse of

EHIT AN 2ITHCT errars.
Gadn Frror Tos gein erver is the peccest by which Uie setus | suli-sols range dirfers foo the theo-
retical full-scale zunge. Thes eomor s adjustasle oo zero,

Srain Temperature Coellicicnt - This is (e amount of gain Ll changes with @ change i1 lelperacime
This riey Be piven oo prpony " Coor *ULSE at full seale. [F an ASTY hawa zain lernpersture rocllivient of
A UAESE a0 FS . the Ay D conversed valae wi'l be off b 1 L5 ot full scaie i the camperaace raises
207 abuve 257 L

Peupual Whicas Cowerennd — Ve aoun of eureeant tlial S il che selecezd A ST chanme! From I sourcs,
Iapd Imgedance  The resistance scen an 1 ot s an A G T syanam,

Limearidy — Lincasily is defined a tire magimaer deviation Trum 1 straighl line drawn oerwecn (e sno
piclts of the eonverter transfer funcetine, Lineurity ey b giver as a poreent of Jull seale or a5 a Tree-

tiown ol an .58,

windtiplexer - The mulnmeesor is o set oF slectruniv ~eitehes that allow andlag data lem < fFerem clan-
ety e ke mven a1 differen; times @ othe sawple and beld el or A1 ooy e,

¥haltiplexer Sertiag Time - When swilching claonnels, the Artilinsg Lirme 36 e maNu ame neadsd 1o
reacn @ specilicd copor bund @ round the inpon vulue.

R L



(el Error - The crror by which Uhe trenslo: Dupetion $2ils to pass Leovuga zeey, This is usuelly ad us-
whle L weoo,

Crusnticaiion Eiror — Chonideadion ecrci bs 1 ons allowed when digiiaig ancaoalkag siznal, cue snthe
finile zesotion of an & T converisr, Aw ideal ennverter has & mexiouom quitieiiion ereor of — 17
L&DB.

Reltive Aconracy — Vhis s delined as Ui ipnt-to-outpur srror de a feeclew of Doll seale with gain anc
ulTset ervars adjusted tu rero. Relalive acou-aoy depends on Haeanly,

Resolution — The resnlution of an A2 D corvarter is defined as the smallesi aoalog chaage that can oe
ienlificd Keanhitior w che analug value of the Tzast sienifivent il (LSB

Full-scals ranee
Resolntion = 1.51F —

Total cade combinations:
Far cxample, i aosystzon zoeds & weight nessurement raoge el /000 T, wersirec to the nearess 3 (o

LELIMI
Tola, Code Carinations = ——- - -~ 333) pode enmbinazionsg Cniglonm recuaired)
ilh

The /1% converler used has & resoluzion o 22 bike bimry, The weighe resnhuian for tais exampls
computed weng L2 bils a5 folloas.

b 5w o Tamrs LC.0CK]
— o = — 240
212 code cowbinatinns 41050

Fesatyrion = 1 .57 —

wample wed Tleld Cirenit — in ordes o wake sure that the input voltags dees ool change during a oren-
vemsiur, woseanple and hold circeil is needed, 1F 112 change dunng o coneeeiion Srcc s less than 172
[A0, then o sample srd hold circuil 3 007 peeded.

Txample:

Cepeelainn mnecd = 20 g

Full Senle tnonr Kengs (TSR wihere 220y — 2 71 BW)
Converter Resolutien — 10 Dils

LER vame = 01 ¥/ bil

ST LEE =000 Y

Sesdmnm slew = 1003 ¥/ 20 g — 250 ey oy — IV
(Bate azeded lor no sazzale and Tl

For g, = 12 (FS Ky sinwe
then des/ A1 — 02 es ARG cos et

Soalesdy max

P10 e FSIEY — [RWIL SRR
whers o gae = 27

2w

ui 250 Vi = 7 (FWETSE)

BW — A Vasfalllid vy — 777 Hr

Lr-3



Rlew FEI..; - The capaiilily of the AT BLIITI ol an ;'u_'L.-_Ll.I.I;_; crrenil Lo el HTEs il 'r'L='|l:-'.j__E|: N aiven erid of
. - T R e 3 T r . i ) H ; 7 .
bre 2 e slew rate is 7 ¥ /e, e analog oirenil Aulpiz w7 cheners e volty inoone s

Suersssire Aoproximaidion — A& moled thar i3 bsed Lo < | ' jarj

: ; i : ; dsed L change Lthe analng sional o : P he

Bk thin e e oition - & metbed thar s sse < g _ g 5;rg.r|dLlrx: a dj_glldl_ it her,
o, @ n ranlop send] Jg compared tooo Jope-gene enled wanal, (See Teare G £ TN Mg

.il'l-'rH:.'.‘"h- supplies @ halicunge siEnal @l il a5 shown in Pignee G0 wnd Talle G-0. For cxempls, the

inpees for the desited systere ie 7Y, pad ke frllseq e inpus te e ACTY ernverter is 10 Y -
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Svstem Throughput  Tre sysiom throughpu i3 the rete ol processing A data, TE s depeadent an the
sampling speed pesded o recover Le dava and the higass) Iregnensy componenl ol 1he dala.

In theury, e systern chrogphpo: i based on the Nygulsl sampling theurem, which stares that a min-
imum ol twa samples per cyule aee needad w complelely ceenvar continuous siguals 2k snvirament
wilhoul oeise, In typical desices, naise ovenrs, amd 5w 10 samples per oycle are aooded.

For cpplications with de and very lTeoe Tregquescy sigaals, rha axmanle cale 15 wsually @ multimle of the
poveerling frecuensy Lo poevids almosc infinite rejeclen of these lrecueniies.

The minirmam sempline speed 25 the number ol sampics per eyele mulliplied by she Tighest [reyuenoy
coponere of cthe duls, For tme-riitiplexed sysiems, tha sampling speed needed iz dependent on Lhe
syalom througnpul, which is datermined frum dala handwidth, the number of channoli, wrd the sam-
pling factor wang Lhe Tellowing formaola.

sestem Lhrouehput — N 3 n o (BW samples/szennd
b = mumber of samples/evele (sunpling faceor;
71 = number ol chanmels
B — luroes: Dandeidih of ang chanensl

bxample:

A svitem has (hree chanmels will: 1Le folieseap berdwidths.
Claaos! 1 handwadil: 200 Hz

Chipaos 3 handwodil; 200 He
Clinnal 3 handeulil: 250 He

“ = 1t
n=3:
By — 250 Il

i"ne seelemn Chrauglipus is compuled as Lol pws.
Swstemn througlpur — 50 3 {2500 — 7500 samples Ssecond
in praclics, ihe AL systam throughpal 8 Based om the Tollowing times.
Multipleser seteling fime
Surnplz and hald sebling tims
A D coavesion cima
A D poenrary Lt

Commpnter acygnisition L (Sa70aare)

The system thronghput — L fotsl time, mven msagaplcs per socund.
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Hesdar's Cormmiemts

Your comments and suggestions will help us in our conkinuous sffort to impreye the quality and usizful

ness of our publicatiana,

Whal #s woalt genarsl raackaon to this maneal?  Inoyour judgement is it complete, aecurnate, well arganiead,

wee! | writien, pte? 15 it BEEy o usa? -

What featuraa arm mest uselulf

YWhat faults or emors hawe yau Feand i the manual?

Does this rmanual salisly 1tha naaed you tink it was intzeded ta satisfe?

Does it sotisfy woor repds? - Wil ?

M fease cand me tha current copy of the Tacfnical Documantztion Catalog.

an the ramainder of HMGETAL's techrical documantation.

which containg snfar mation

MName - . Streat.

Title —  City
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