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Errata 
 
Title & Document Type:  2804A Quartz Thermometer Operating and Service 
Manual  
 
Manual Part Number:  02804-90014 
 
Revision Date:   September 1986 
 
About this Manual 
We’ve added this manual to the Agilent website in an effort to help you support your 
product. This manual provides the best information we could find. It may be incomplete 
or contain dated information, and the scan quality may not be ideal. If we find a better 
copy in the future, we will add it to the Agilent website. 
 
HP References in this Manual 
This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett- 
Packard's former test and measurement, life sciences, and chemical analysis 
businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is 
now the Agilent XXXX.  For example, model number HP8648A is now model number Agilent 
8648A.  We have made no changes to this manual copy. 
 
Support for Your Product 
Agilent no longer sells or supports this product. You will find any other available 
product information on the Agilent Test & Measurement website: 
 

www.agilent.com 
 

Search for the model number of this product, and the resulting product page will guide 
you to any available information. Our service centers may be able to perform calibration 
if no repair parts are needed, but no other support from Agilent is available. 
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SAFETY 

'/'his JH'rJdttct lws lu•r•ll c/r•S,.I:IIt'd fllltl lr•slr•d accordiiiU to llllt•ruulfonal Sn{t•ly /lr•qufr·••Hrr'lllti. 
'/'o I'HtiW'r' litl(f' op,•rathm aud to hr•r•tJ tlw /JI'Orlru_•t sa(r•, tllr• lll{rJrlthltiOII, cauttrmN, rltlcl 

IL'IIrtiiiiJlti ill tlllti ttlrltlllfll UIUI'i( lJr' llr•,•cJ,•d. ll••(t1r to ,"J\'ctirm I (or llt'llr'ruJ .o;a{r•t.v collt~iclr•mtWH.'l 
rlllllli<'<IIJI<• tu till• l1111rlllct. 

CERTIFICATION 

1/o•wlo•lt·l'odmrrl Cumpolll,\' u•rll{i••• tlwt Ill IN 11111rl11l'l Ill<'( 1(.< 11111Jit•ll<'t/ •lll'ci{icatloll••ll tl11• 
IIIII<' u{ •lllfllll<'lll {rum Ill•' {actury. ll••wl••tt·l'ac/wrrl {urtll••r c••rtl{ic•• tllat II• crJ/1/JmllrJII 
Ul•'asurl'ltl•'lllti an• trm.'''lliJh• to t/r•• C!nil•'cl Stalt'li NatiollrJ/ /lurr•au of ~'J'tmrdurcls, to ''''' 
o•.tl<'lll allou·••rl by tllo' /Juro clll '.< calibmtiull facility. 1111rl tu til•• mlibrallcm {aclllll•'·' u{ utllo•r 
/1.. t'l'lllll :otml Stcu1 rlun/s 0J'Ilr1111Zul iotr mrtm lu•rs. 

WARRANTY 

This Hcwlett·Pockord product Is warranted ogolnst defects in moteriol ond workmanship for 
o period of one yeor from date of shipment {. uxcept thot In the case of certain components 
listed In s~ctlon I ol this rnonuol, the warranty shall be for the cpeclfied period!'. During 
the wononty period, Hcvdc•t·Pnckr.rd Company will, ot Its option, cl1he· renoir or rcrJiocc 
products which orove to be defective. 

For worronty sorvlce or repair, this product must be returned too service facility designated 
by HP. Buyer shall prepay shipping charges to :~P und HP s~·oll pay shipping charges to 
roturn the product to Buyo•. However, Buyer sholl pay oil shipping charges, duties, and 
taxes for products returned to HP from another country, 

HP wamn1s that Its software and firmware doslgr.otcd by HP for usc with an Instrument will 
cx•·cute Its programming Instructions wh~n properly Installed on that Instrument. HP docs 
no•. warrant tl~at the operation of the Instrument, or software, or firmware will !Je 
uninterrupted or error free. 

LIMITATION OF WARRANTY 

The forego1ng worronty sholl not apply to defects rLsultino from Improper or inadequate 
mamtenoncc by Buyer, Buyer·~upplicd software or Interfacing, unauthorized modlfir.ation 
or misuse, operation out!ldc of the cnvironmt>ntol spe.clt.cotlons for the product, or 
improper oite preparation or maintenance. 

NO OTHER WA.RRANTY IS EXPRESREO OR IMPLif:D. HP SPECIFiCALLY DIS 
CLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A 
P/-9TICULAR PURI-OSE. 

EXCLUSIVE REMEDIES 

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE 
REMEDIES. HP SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, 
INCIDENTAL, OR CONSE:GUENTfAL DAMAGES, WHE ,-HER BASED ON CONTRACT, 
TORT, OR ANY OTHER LEGAL THEORY. 

ASSISTANCE 

lt'oclul'l mainlf,IIOIICt' aRrr'rmwnt~; anti otlwr ew;tomr•r afitiisloiiCt' OJ.tl"f't'llfl'lll." arr• m•ailalJh• (or 
ll••wi••Lt ·1\JCIIard llmdu<"l•. 

For mry assi:;luncr•, crmtcct your tWcJrr'til /lt'll•lc•lt·Pad:urcl Sill••.-. a11cl .Sr'rl'll''' Office•. 
Addrt•sso•s ar<' proutd<•d at tlw imcll of tlli.• 111<11111111. 
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QUARTZ THERMOMETER 

Serial Prefi.: 2620 

This manual epplies directly to 2B04A ""truments with Serial Prefix 2620. For 
Instruments hovlns serial prefixes htsher than 2620, a manual chang• sheet Is 
Included. 

WARRANTY EXCEPTIONS 

Probe warranty Is void If probe Is subjected to handling or operational 
sha<:k sufficient to damage the crystal. Also, If the prohels shipped In any 
container other than the probe container surrounded by 15,25 em (6 in) of 
shock absorbing material, the warranty Is void. Operation of the HP 2804A 
beyond Its published specifications will also void the warranty. 

MANUU PART NO. 02804-90014 
Microfiche part No. 02804-90015 

WARNING 

LINE SWITCH DOES NOT TURN OFF AC 
POWER AND SOME DC POWER CIRCUITS 

©HEWLETT·PACKARD COMPANY 1986 
5301 Stevens Creek Blvd., Santa Clara, CA ~5051·7299 
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SAFETY 

If tim munm\t..'nt ~~ Ill lltt t?nt!fUI/t!tl via An llutottottSIIJrnH:r 
fnr voiiH{}e lrjlJlh!tton, mokl! sure the common tllrml!1.11 111 

COI\Ill!Cit!tilo thr,: I!JIIht!d pole Uf tht! IJOI.WI !iOUI(I!. 

UEFOf1E SWITCHING ON THIS INSTAIJI,H:NT, th• 
proh!CiiVl! l!Hth hnminols ol rhis imtnm"'l!nt muu llt! 
COilllt!Cit!d IO 'Ill! fHOil!CII'Il! C:\ll\dlJCIOf of the (miiUl\) 

powm cord. Thrl maun plutJ shdl only bt nuurtud in J 

~ocknt outh!t fJJOvtdt.!d with a protr~ctlvll l'atth r.ontocl. The 
prl)tective action nnnt not ht! f\l!ljntl.!d lly mc uf ~n 

exte11'lon cord (power cable) 'hllhout a p1 Jll't.:llve cull· 

ductot lqround111gl. 

Mokc Jure that only lu~c5 wtth thtl tl!quumf tiJh!d l!UIH!nt 

and uf ltH! sPtr:lficd IVJ.Jr. :nOtmal U~ow, ttme dl'lay, ctc.l 
ore used IN rt!ploccmf:'tH. Tht! use or ~~~llrt!d I usc\ and tfll! 

liflflrl·circutllft;t of luu! holdt!n mu:.tlJt? avoldt!d. 

Whenever i' h likely thc..t lhe protection offetl!fl hy lu:.c~t 

hos IJeen tmpotted, till' tmuumunt must bl! mode 
lnoperotrvc and be! u>t:;Utl!d agalnil onv umnhmded 
operation. 

GROUNOINil 

Any inttHHJtllton ol thl! protl!cttve lgruumltnul r:onductur 
(lllttde 01 UUI\idl! thl! 11161fUI11ttllt\ Of di5COI1111!CIII,U thl.! 

fltOti'!CtiVl! I!Btlh ll!fllllrli11 Ci111 makl! lhl!l IIISifllllllHll 
dO•lQI!tUIU, lnllHlfiOili!llfiii.!HUpl1011 h f)t•Jhlhlll?d. 

HIGil VOLTAGE 

Any odtU!Itmr.mt .. mornllmoncl', o•u.J tl!llillf ul thl' oru.!nmJ 
tnsuuml'nt um.ll!t vohBUI! 5hlJ•Jid he ovolded as much B!l 
ll05~tlJil' and, when UU!VIInhle, ~hould be cor~tl!d out only IJy 

J sktlll!cl pmsun who IS aware of thu hOiotd rnvolvl!d. 

Capocrtors lft51dl! the t;utrument mov Utll bl! cllorocd even 
If the trlstrumerll htJs llt!en ducmHH•ttl!tl from iu ~ourcl ol 
IUifply 

Ad)ustntl.!nU and sl!rvice Jescnhed IH!Il!llt ore pt!rlotml!ll 

With (JUWt!f supplied tO thl! lr1511Uflll!l11 \,'Jillll! fllOti!CtiVU 

covl!" ~~re rl!moved. Enarov ovotlaiJie ,JI monv fJOUlU, ~~ 

contacted, rerAJIIIn pcnonalmjury. 

CAU1'10N 

LINE VOLTAGE 

BEFORE SWITCHINti ON "HIS INS14UMENT, mok• 
5Utc imtrumcnt rcqulremP.nts match tf1e vollL1tJI! of the 
power source. 

GROUNDING 

BEFORE SWITCHING IJN THIS INSTRUMENT, elliure 
that oil dc•lce• connected t" this lnmument ore conrwctcd 
to the protective (eorthl ground. 

BEFORE SWITCHINti ON THIS INSTRUMENT, •mure 
that tile ltne power (mt'lns) pluo IS connectt!d to o 

three·conductor lin~ power outlet that hn o motcctlvc 

leollhl ground. (Grounding one conductor ol o two· 
conductor outlet Is not sulflclrmt.l 

Ill .............. ____________________________ __ I 
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Tilt lollaw.mq ll IIIII Ill ~I\' I[C l\'lllhflh ~Nd hy llt~ltlti1 .Kiot1tl i\11 IVIIlhtlll 

Ill 111lUNII\' ll}flh,.J llJ[t<llll Ill lht llh•U ,.,,IJIIIII•I lht lynthUI fllll''jl r.htlllliJI 

bt pl~~~:td un ll•lklwhltllt~n hhly tu IJf tlllnhtollll lu1t 
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VAh 

lntllliCIIU11 1o1tnUtl l\·lllbOI II IIIUU.olll\'. I•J [111111\ol !ht 

ll)tltllhJI llllnt dlltlll)ll II ll IIIUUtt't lo)l lltt uUt IU ttl" hi 

lhl IIUIIUCIItlll 1111/IUIII, llurn th•lt Ill• AjltltllhJI Ill' 111111o,.1 

~~iiollh thu IVtllhllllt[C l41).1r)oll 

hnmntl tlt'lttCH llhl tum th1 tnl~uh hy h\lt' ulllii•Ju th•t 
only hi tJII1Ufi~U vr.htn C:lllln\"CII,IIIll mtltU:UI11111'CIIfiiJ hlltn 

lhllll dtVIUt lhtll hi IIlii• Ioiii ""'tlh lhl lltlh d"h~l ~11!11 tht 

vllllll)f ••cHth I KV Tht llu11 tholl l)ot "'' fi£C 34111fttl 

[ttth TIIIIUI'IIfl II lhl UUI IJI ihol l'f'l'lltiiJI lo..u lillpllll"-lt~'f' 

lltlh llt!l'ltnll II I'IUI 1Min11IIPII hy /';lllh)l'lll 5tll111llllh, tlll'llly 

Ill l'lh)lJoloiiJ,Im lfllllflll, hy ll111'1tJfiiiC11I1111Ull 1 elf~ II II fl.: 
l4tUOoel 

1tC t•J•IIntii[C 117 l,l'i'IYIIJIJI No 31 

0C curunt IIEC 11 J.l, l'i'mlwl Nu 71 

Ai.u•0Ctuttotn111Etll1-l,l'i'·""u1No AI 

F11m1 Ill 1.h11Ull cunntclmn Th1 h11lchonq n111y h1 com 

fll~tl'l' Ut PIIUV 001111111 tl ttl.ltt H rll) llllhiiJlHIV II lttt 

hiiChtl'l(lll cmtllld, the lint ilpll!lAI'IIII'I!I lhl lrlllllfiJI cll4UII 

lhlll ht ihtchr IIEC 111·1, I\'111INI Nn AJI 

VoiiiiEC 111..-. •YmlNI Ntl J&11 

Wttt IIEC 1174, 1ymbul No. 3GOI 
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'" 
Con t....-:IIJI, I'IIJt/1\ally 1llltrtl In ,.,,, .. '''"~''''' r unlutllJII ""'''" 
thl 1\'II'IJIJI ltlt 11 dlfhtC:t!ll• lh1 <lollll'lrl IJfil'lolfll tho; 

hullllll'lilll l~t '''""" hfltd """' th1111hl ht 111 llllltl f1tutl "' 
1111 ltiiUih tJI thut11lmrt ill r; Ill l. t}'llliJnl Nu 71 b '11 

1.1 '"''''''"" '"" lulloi"IIIU tlltoet•IK'' thr u ... "' w~'""''JI f.;tullt)IU lrlll Nlllll Ull'll 
111 141' Aul<utwtu: h1t ti\fUII"l M111U1h 

Warning~. t~t,~th:lrll and nllln. I /lUI W•'"'"''' '"''' • ~uhtJnt 1h1ll pon,..lt tt>r tnt 

Itt ~hod1 Pllth "''''"'' llul nutn 1t11v pttrf'tfr u• 'clhtO\- IIJfJI"'"'''' lui dr-rltl'l-thn\1 

om thr tldll!ltlll h.J h• htijltlm'lt"'l W"'""'UI. Citllllllnt. '"'' no1111h1111 noltllllllln 

llltK1!1Iutel "'''' not thtllt lhll\f 1.- numiJI'II!d Wl•tn • ""''"'""· ctUihlft, 01 ntllll 

run1n11 oJI 1~11 oil moJ•tt),llllriiiJhl, lhr huollll!l WAIII'·HNG, CAUtiON, NOTE, 
thitll Mtll Ill 1'1k'lll'il ~~~~~~~~ Udl j)llll•jlllph II 11 II lUI IIICI!HII'f' hi ~IC .. It I 

jllllllil'lljlh h\1 h<llh I ~11111•11!1 lilt) I 1101t, Ill 11 llllllllll 11111 1 MUll, ,lc:, thty lhlll 

tljJtlffl m thl \f11Utllllt U noltll. Jlllllltly, 1'1111'1111~1 £1/Uolllt:•. nut11 l"ud'l Jnllrlt 
Ill ihl lUI lhllf Ill lflOII llfltl UU\1.111 dlltlfll UUtl ltJ IP1fljlhlllol! ll!lji<JIIII'II lfld 

(lllttlll lrliiiUCI!OI.I 

' . WARNING 

An •ltli!IIIJnQ IIIIXI<IUII, jiiiCIIct, lit, ~hoth. •I not 

Ctliii!'C:ily lnUn~d, liJUhl II!IUh 11'1 fii!IIIJIIII 111ttJI\' 1.11 

louol hilt 

@urroN I 
An opttli111Q t>uxt•lurl, ll•«tou, tic ~hoch, •I n•JI 

uu .. lly Olutn'ld, couhl r11ult tn tlln,Qt tu. 01 

tlfllt1Kitll11 111, "IU•IIn\fnl 

NOTE: fll •Jtl.,llt11U fllt)(t.JIJtt,toJIIolttton.tlc ~h•th 

"'' lltanltal hl h•~hglll 

Uuh,. ht1111h flti!'C:Iulton 111111 I A ttl Wturl'l hU1•dou1 thtnlluh ur tohttll hulth 

IICIUII, 11'1 ihr II'I'"JIOrlii'II'MI tlf Uh Jl 1111 I!<IUif)ltllfl'll UI'IJ1UI bt tlomtn~tlfod, 
ap(liOJlllliljliKttJIHliUI\' IIIIUIIIn'llnll thlll IW t1W:I1.1<ll\l 
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~HII·I fl th•tu•rnl lnfurmnliun 

. 1. INTRODUCTION 

SECTION I 
GENERAL INFORMATION 

(.~. Thl• llllltllllli pmvldt•s Ujll'rllliiiR """ "'"''''' llt[urmnllon rur tht• Ill' Mmlt>l ~HCl·lfl (junrlt. 
'11wrmonwll•r. lndutlt•d l•lnronnnlloll •Ill lh•wl••ll·l'nrknrd lnll•rrn<'' lluo, !111'·1111, :iiRttntun• flnnlyslsl:ifl), 
in:;lnllntiun, npt•rnllon, mninlt•mlllt't' nnd M•rvil't•. Mnnunl hl'l'lhms on•: 

St"t·llon I. c:t'lll'r::al lnft~nnntion, l 1ruvidt·~ ldt•nllnrntinn, 5fWd0cnllon!'l, liBft•ly t'c>tuildt>rntlnnli, n•lnlt•d 
llllliHinl!i ur chk'llllu•nlnlhlll, K1'11l'tnl dt•scrl11llun nnd opllotHi infunnnllon. 

Ht•rllun II ' I n•tnll Ulilllt. l'mvldt•s II II pork! IIR ottd lttsjll'Clio II Itt r ormnllott, IJ!l Wt•r rt!t(UI rt'llll'll L,, pnr knKht K· ror· 
shlpnwnu Rlhll'lllma"t' lnfurrnolitlll. 

St'Cllutt Ill. Opt•rollutt. l'ntvldro Uti I'X(tlonollon ur controls, Clllllll'rlllrtl nttd lttdlrnturtl, OJH•rnllttK 
t•onsldL~tnlion!i, OJWrnlurs' du•cks, llt'llt~rol h•mpl'rolun• lnformnlion nnd n•fut•ncl' Lt•mpt•roturl' d'J)Utilnwnl 
lttrormollon. fll&rtlndudt•d I> Ill'· III pruKr•mmlnK lnrormnllun. 

St~llun IV. ,,t•rfnrnlltiH!l' 'I\•5ls, rrmhJrs ll•til prort•durt'5 which mny IJll \lltl•d B£ flnrt ur on hu.·ornhllt 
lnoprellnn, nr tn voriry dt•clricnl p••r(ntmnnn• [<tllnwhtK ropnlr. 

St'Cllnn V. fldjll!tmrttL,/Cnllltrnllun. l'rnvld••• odjtlblttwnt ntH! e~llhrutlon lnrormollnn • 

S~'<!llun VI. llt•plnet•nhh• l'nru. IJsl• ~nd ldt•nliOt•slnslrunwnt BMt•nthllrs ond pnrto •• wrll '" mrcltuttlrnl nnd 
dtnsslo ports dmwlng,, 

St'<!llon VII. llockdotiltK. l'r1ll'ldt•> lnrurrnollon to hnrkdotc llw mnnunl rur any t•artlrr htstrunwnu lr 
npnllcohlt•, 

S<>ellon VIII. St•rvlcr. l'ruvld••• 111'·111 nnd SIKnnturv Anoly•l• lnrunnnllon, "'1'\'irt• nnd troubu•shnnllnR 
lnrormollotrlncludiltK •lgnaturt• 11•1.5, dlognostk kit Uil', compont•ntlocoturs ond •rht•mollr dlaurnms. 

1·3. SPECIFICATIONS 

1 .. 1. lnstrumcntoprdOcnllon• nrv ll•trd In Tohlc I 

1·5. SAFETY CONSIDERATIONS 

1·6. lldurv npplylng power, voriry lhnt tho I'I'Br ponrl powor Input ••udulr (LMI), I• sot to thr •nnw 
line v~ltaKC vnlue to ix' used, ond lhr.t the coiT<'cl ruse Is lndnllrd (6<!<' pamgrnplt 2·6). Whrnrvcr lntrrnol 
cln:ulu nn• expo••d, coullott musl be rxcrt:l6<!d. Ob..,'VC nil womhtK• nnd coullon• marked on tltr 
lnstrumont or 115trd In the procedures. 

Make sul'l' thatallt<'Sl equlpmrnt cha:;sl•/cnsr Is connected to rorth ground • 

1·7. INSTRUMENTS COVERI!D BY MANUAL 

1·8. flllocltod to Ute lnstntmenl I• a serinl tturnbrr plate. Tiw •erinl number Is In llw rorm: 
OOOOA·OOOOO ond Is In two pur~'· 11rc Ont rour dlglu ond the lellcr I• the 6<!rlnl pi'I'Ox ond tho I05t Ovr 
diJiiu I• Uw surnx. The pi'I'O~ Is lh• same ror nil ldcnllcnl lnstrumcnls and changes only when a chnngc I• 
mnrl•• to the mdrumcnt. 1't trnx Is unique to cnch Instrument. Tito conlcnu or thl• mnn11:rl npply to 
Instrument. with s•rinl nun · .•11'0Xl'S llsl<d on U.o t:Ue pnge, 

1·1 

; :;~rryw ~i'Jiriiillf iji--ry-rirjjijiji "ii'"i=~T'rl'iij·..,.--..,.~~.,.,,.,==,,..,1_,_ ....,...,..,..,1-~~fiiiF1~'~i · · ·1 ·, ••• .,F,==-:-:-:· 
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G~t1· trnl lnfnrmnlinn Ill' 2HIJ.IA 

Tn hlo I· I. HpodnrnliiiiiH 

SPECIFICATIONS 

Rona• 
-eo to 260'C. 

Abaoluto Accurocy 
C2804A •lth IOIIOf,, 18111A Quartz Probe! 
±0.040'C from -60 to 160'C 
t0.076'C from -80 to 260'C. 
NBS traceable to IPT5·68 when the following condlltons arc 
rnel: 

1. Reference temperature adiU5Imenlt5 made "llhtn 30 dayo; 
2. The 2804A 15 altha oornc omblcnllemperatura dunng the 

mfa5urement 116 It W35 when the reference temperature 
adlu•tmenl wao made. 

("Accuracy Conolderatlono" lollowtng deocnbeo requirement• 
lor htgher accuracy meaouremento.) 

In pula 
Two lnpulo, Tl, T2, or Tl·T2 can he meaourcd. 

Ro141ullon 
!Three levclo can be selected) 

Nornlnol limo botwun 
Selection Resolution rudln~• (In seconds) 

·c 'F Tl or T2 Tl·T2 

Low O.Ql 0.1 0.1 0.2 
Medium 0.001 0.01 1 2 
High 0.0001 0.00\ 10 20 

Dis ploy 
7 dtglt LED with minus olgn, deetmol, and degree C or F 
annunciator. 

Power Requlr.d 
100. 120, 200. or 240 VAC. •6~o-IO~ •• 48 to 66Hz. 60 VA 
mo111mum. 

lnatrumont Oporollna T11nporoturo 
0 to 65'C. 

Dlmonalon1 
177mrn high, 212mm wtde. 45/mm deep. 16 9 tn • 8 3 tn ' 
17.8 In) 

Approilmot~ Wolaht: 
Net 5.9 ~8 Ol lbsl 
Shipping 6.8 ~8 0 6 lbs) 

E•tomal nmo Duo 
For hlgn occuracy menurcmcnl5 an c11tcrnal tunc ba5e may be 
used. The 2804A Quartz Therrnornctcr rcqutrcs an tnput 
voltage l.O V rms Into 1 ~llhm •to rear panel BNC from sourco 
of 1 MHz. Input moy be sine or square wove. Swtlch select• 
ellhcr Internal or e>lernol lime booe. 

An•'•l Output 
Ft< nt pone/ swllcheo lor zero and lull 5eole ad1ustment o/ 
ret order, left or center zero on chart, and variable chart 5pon. 
Five selectable lull ocala rongco from 1000'C lu 0.1'C. Output 
voltage range 0 to riO volts. Minimum load rcolotoncc 10 
~Ohmo. Accuracy !0.2% ol lull scale ( !0.02 volts) 

HP·ID Syatom lntorfoco 
Provides dig/to/ output o/ mcoourcmenl data t"Tol~cr") os well 
•• Input lor ramo/a program control ("Listener"). 

Programmable lo!olurco: temperature selection CT I. T2. Tl. 
T2), resolution oclectlon, syotem ototus read, wrllc to analog 
ou/pJI, contlgurc lor group e•ecule lrtQger. sample ond hold, 
conllgu•e lor Interrupt operation, serial number ventlcallon at 
probe•. ond read auJustment thumbwheel owtlch selltng. 

SUPPLEMENTAL CHARACTERISTICS 

Accur.cy Conaldorollona 
The following guidelines ore given to show sources of error and 
N.tys of obtolnf,,g the ma•lmum accuracy from the HI' 2804A 
Quartz Thermometer. 

So-Jrcoo ol errr.r lor obooluto occurocy mouur.mont 
H•;~tereols of QJartz Probe 
t0.05'C from ·80 to 250'C. 
±0.02'C lrum -50 to 150'C. 
±0.001'C over ony 10' span It om ·20 to 120'C. 

Lana Term Sllblllty or Quortz Probe 
'1l.GtJ4'C per month. 

Ambient Temportturo Sllblllty of Quortz Thormomoter (Main• 
lrome only) 
±0.030'C from 0 to 55'C. 
±0.005'C from 18 to 23'C. 

1·2 

Lana Term Sllblllty or Quartz Thormometor (Molnlrome only) 
!O.OOJ•c per manU . 

Reference TemporotuNt Adjuotment Error 
Fqua/5the accuracy to which the reference temperature can be 
rtetermlned (e.g., !0.0002"C II o trtple potnl of water cell 15 
used to provldo o reference temperature). Note that adJustment 
re5olullon Is 0''1J1'C. 

Thormol Hlotory Error From Uuae Abovo 1eo•c 
When quartz probes oro subfected to temperoMe5 obova 
150'C,thermol history error starts to become 5lgnlllcant. In the 
worst case when o Quartz probe Is oubJected to 250'C and then 
15 brought down to lessthon 150'C, the display will read about 
0.020'C too high, pluo hysterest5. Aller one day the thermal 
hlsto'Y error will decoy down to 0.0 10'C, ond alter live doyothe 
error will be negligible. Immediately alter returning from a high 
lentperaturc, the decoy rate Is about 0.002'C/hour. 
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Aolodvo Tcmporoturo Mcnu•romonts 
Sourco1 ~I orrot lot~ T moo•urumollllmodo by tim 1omo 
proll<l ovor time oro tho '""'" 01 lot oiMolutu moo!Ut•r· 
mon11 oxcopt thoro rs no roforencu odjUI:mcr•t wor. For 
most nppllcotlor11, hy1toro•l• will h'l vary •moll t0.001•c 
ovur OilY 1o•c •poll from -10 to 120'C. Ovor 1moll 
ronocs, AT moo5urtunentli con ~c YlltV uccurotu. Undl!t 
llOtmollobototory condltlor11, or.curocy of tO.OI''c over 

c o 10 •r-oll I• ottolnoblu. If on oxtornol tlmo bo1o 11 U1od, 
occurocy ll<lttor thon t0.003°C 11 ottolnohlo . 

Tomporcturo Dlfforcnar Dotwcon Two Points 
Sources of urr'lr for T1·T2 moo5urenumts Ott! tiH! 50it1e o~ 
for obsolutn ml!osuru.nunu oxcupt thot l!tron due to 
lono turnr ond tom1l<lroturo ltoblllty of tho Ouorl! 
Thormometor concol ond oro thotoforo ncutlolblo. 
METHODS FOR MAXIMIZING ACCURACY 
Aoloronco Tomporoturo Adju1tmont 
A reference tompnraturn ndjmtmcnt elhnlnotus 
hy1turesls ond lonu term 1toblllty error of tho probe ond 
therrnomctor. If tho roloronc~ tomperoturo 11 modo clo1c 
to tho nrco1urod tompcroturc, foctory collbrotlon orrot 
ond hy1toro•ls oro minimized. Thl1 Involves proporlno o 
botlo ot o known tcmporoturc ond odjustlno the dlsploy 
of •.hu quartz thermometer to rend the umc tcmpuroturc 
•• the both. Thl• odjuitmont tokc1 obout ono mln••tc 
of·:er tho both i1 reody ond tho prob.l Is lmmer~od ond 
•toblllzcd. Any torr:poroturo within the -00 to •2Go•c 
ronuo will work o• o rofcronco tompcroturc, but the leo 
point or triple point of wotor 11 uoncrolly the most 
occurotc ond oo1icsr to prcporo. 
Monotonic MoDiuromont 
If mcosurcment• oro modo ot lncrooslno (or rlecrooslnol 
tomporoturn from tho tcmrooroture Uled lor tho 
tbforoncc tomporoturn odju1tmcnt, hystorosl• 11 

Cil•1wtnl lnrunnotlnn 

mlnlmlzud. In other words, II 11 mcosurenumt is to bu\ 
mooJo nt ohout Go•c olld obout 200°C ond o roferonco 
tomporJtUtO odjultmont WDI)UI' modo or O''C! thon fot 
mo5t occurotc rusult&, the ITIIHJsunmuuH ot 60 C should 
be modo flrlt ond tho ollc ot 2oo•c modo ••cond. 1 : .•• 
technlquu 15 hulpful whun maklno mun~urcnlr.llll5 almvu 
5C'C. It 1hould hu noted thnt thl• tochnh1uo 11 o11iy 
lmport.mt whon tho dlffurencu1 otu mote thon 50' C. foo 
uxomplu. tf all nuJosuu!ml!rl1'1i of o cortoln test ware to he 
modo lletwcun GO ond IOO"C, thoro would he lrttlu 
odvontni.JI! to moklno mcHnurmncnts monotonlcnlly. 

Extornol Tlmo Dno 
Evury l1UOrl z: thormonH!ttJr provides th! option or 
oparatlnu on cltiHlr an Internal or on uxternol time luJsl!. 
II o I MHz oxlcrnol tlmo bolO 11 u•od, umbh•nt 
tcmpor.nuro 1toblll:y I• orootly lmprovod, 01 I• tho lonu 
term ltobillty of tho 2004A Ouortz Thormomctnr. With 
on oxternol tlmu bOlO, tho contribution from tho 200•1A 
mo tn f rornu to omblont tl!mperoturo •tubollty 11 
J 0.000'' fC end ~ono term ltDblilty error Is noollolblo. 

Thu c tnrnol timu b1uc sh8uld hove a 'lihD1t 1crm 
nobility uf batter th•n 5x I o- 1 ~or 1 •ccond ovcrOQiriQ, 
Jnd lono torm 1toblllty of lx 10- /month, whoch corro· 
ipondltO 0.003°C per month. 

TI1ormol Hlnory Error From UIL'Qo Abova 160°C 
Compu111otlon lor thurmol history orror con lJo modo In 
two wov•. Ono wov II to moko 0 toferoncu tumperoturo 
odjuumunt oftor tho quortz prollo return• from o hloh 
tumpcroture. Tho quortz probo will continue to drift for 
five doy1, but If the moosuroment 15 modo lmmedlotoly 
oftor the roferenco tcmpcroturc odjuumont, tho drift will 
hovo little offcct. Tite other NOV, of cour~e, Is to wolt 
llvu doy1 oftur IUbjcctlng the quortz prollo to tempera· 
ture• obovo 160°C. 
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Ot·n~rnl lnfurmntinn 111 1 ~HillA 

1·0. t.n illbiriJIIH'nl mnnu(nl"lun•d arh•r the prillliiiU ur lhlo 111dllllBll11d)" hnw n Ot•rlal lllllllher pn•Ox IIIII 
lloh•d '"' lh•• lith- I'""''· An unllolt•d wrlnl 11111nlll'r pn•Ox lndleah•• dlrrt•r<•ne••• hetwu•u llll' lnotrum••nl nnd 
!Ill' manunl. Mannalo (ur III'W<'r ln•lnlllll'nl.l hn~•· n )"<•lluw, Mn1Wnl Chnnueo SIIPI•h•lnenl lndud••d. Thlo 
5Uil1Jit•nu•nl l'Uillnlns "chnnt(t' infnrmollun" thnlt''1111oim tht• difft•rt·ll~t'l) llt•lwt•t•n tlw mnnunl nntlllw llt'\\'t•r 
I not m nwnt. 

1-HJ. 'l'lw bUpplt•tnt•nlmn)' ol~'>'l l'Unlolnlnfurmnllunln cntrt•t•lt•trof\ In llw monuol Tu lu•t•p Uu•mnntHil 
n.\ curn•nl nnd ot•curnh• n.'i pn~lhh•, llt.~wh•ll·l 1ncknrd n•t'«Hnnwncb lhnl yuu twrludknlly tt'«jlllll'll llw lnlt•bl 
Mnnunl Chnnu••• Su1•11h•nwnl. Th•• '"llllh•nn•nl I• ld••niiO••d with lh•• mnnunl print d-lh' Ulhl 11nrt numh••r, 
huth nf which oppt•ur nn llw rnnnunllllh• fiDI(t', 

1·11. ComplinwnlJry t•uph•ti uf llw bll pjth•nwnl on• o\·oilnhlt• fr«JI11 I h•wlt•ll· 1.'nt•knrd. For lnfunnutlun 
conl't•rnlntrt l!il'riolnumlll'r tm•n>.:t'h nutlltilt•d on tlw tltlt• pnt(t' ur In llw Monunl Chnnt(t s Hupph•nwnt,t'tllllnl'l 
}'tllJr lll'Dtl15l 11t1Wit•tl·l1ncknrd urnt•t•, 

1·12. DESCRIPTION 

1·1:1. Model ~e01A Qunrl' 'l'hornunn<lor lu 11lWu cluumcl, dl!litnl qul1rl7 thermometer. It eM hie• hl11h 
ncLurncy, hiMh resulution tcmpernture mensurenumts to be mnde from -Hocc to t:llincc. Herm:nt1.1 
hHn11ernture llU!IUturenuml8 cnn be mnde throu~h eit~u!r of the ir.atrument's inrmt chunneltt, nr 
temrwrnture difference nu!nHuremenlti cnn be mnde U11ing both dtnn11eht Himult.tneouuly. 

1·1·1. 'l,~mp~rnture IIC!IIHinM Cl\11 lw mnd~ frnlll rtHnoW HIJUt'CI!8 up to nboul no meterH II Uti fll. Mntchell 
qunrt7. ProbeHtCnlihrnliun i\frldlllett nrc interchnm~enble from chnnnel·to-chnnnel nnd inHtrurnent·to· 
instrument by mnkinll n tempcrnture referamce udju,.tnumt fur ench chnnnel or 1I1Hln.nn~nt. 

1·16. The An11lolf Output nllowu lornpor11turou ~' be plotted un 11 ulrlp churl recorder. Tho l!owlctt. 
l'nck11rd lnterr11co lluu Sy•L•m ln;crr11co onnbleulhelnatrurnenllo be uued no r•orl or 11 oyotern cuntrolled 
by n computer or cnlculntor. 

1·16. OPTIONS 

1·17. Opllon11l e~ull>rnenllu llolod In Tnblc 1·~. 

1·18. EQUIPMENT AVALABLE 

1·10. Equlprnenl ovnlll1blelolloled In Tobie 1·~. Supplemenlnl chorncterlollcu ror lhooe 11CCC66orlo• 11re 
nloo lloted In thlu l11blo. 

1·20. RECOMMENDED TEST EQUIPMENT 

1·~1. R<commondod tesl oqulpmonlls lluwd In Toblo 1·3. Fqulpmonl wllh oqulvnlonl chnmcteriollco 
mny be uubutltuod. 

1·22. WARRANTY 

1·2:1. Inutrurncnl nnd probe wurrnnllos11ro •• opcdfied •mlhelnslde orthlu monunl'• rront cove~·. l'roh•• 
wnrronty lu vo1d If the prob• Is subjected to hondlln11 or oporotlonnl shock surtldonl lO duntoK• tho 
cryslol. 

-
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Wi04A Oenerul lnformntlon 

1\•ble 1·2 Option• und Equipment /\v3lluble 

llam 

2804A 

1Blil7A 

De~crfptlon 

Quertz Thor.nomoter 

E~ternol Osclllotor 
Two lntornot osctllotors ore permonent11 
mounted Inside tho 2084A Quortz Thor· 
momotor. Tho 1Bl07A E~terne' Osclllotor 
l"1••erolty Is used only II the Quortz Probe Is 
to ~· operated rernote'y more th•n 3.7 
metros from tho Quartz Thermometer. 

K96·69991A Olognostlc ~.t 

lBllOA' 

lBlllA 

Opt 001 

Lob Probe w/collbrotlon modulo, 26 mm 
tong 

Lob Probe w/collbrotlor ~•odulo, 232 mm 
i~ng 

For l8llOA, lBlllA add •~tro calibre· 
lion rnoduto to now order 

•NOT RECOMMENDED FOR LIQUID IMMERSION 

l Qu1rtz Prob-.-.---------------, 

=,_ __ _ 
lBllOA 

--~· -- ------
lBtllA 

18107A E•ll!rniol 0K1IIIIOf 

1·5 
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Genero1l lnrormullon 2604A 

1-6 

'J'uble 1·2. Options und Equipment /.vnlluble Ieoni.) 

SUPPLEMENTAL CHARACTERISTICS 
181071\ Eklunal Oaclllelor 
WEIGHT 
110 gm (4 oz.) net, 230 gm (6 oz.) •hipping. 
SIZE 
30.2 k 30.2 k 100 mm (1.19 k 1.19 k 3.94 ln.) 
CONNECTORS 
Femole BNC on bolh en~s. 
OPERATING FREQUENCY 
28-29 MHz. 
POWER 
12 v a! 42 mW (supplied by 2804A). 

Quartz Probu 
PROBE MATERIAL 
Pro~e LeY!;· I~ 304 stainless slael. 
APPilO~IMATE PROBE WEIGHT 
90 gm (3 oz.) net, 0.5 kgm ( 1 lb.) shipping. 
PROBE LENGTH 
3.7 m (12 fl.) Including Integral r.able. 
SHOCK 
Quartz probes will wlthsland mechanical shock of s 5000g 
per MIL·STD·863A Method 2002.1, Test Condlllons A 
through D, without catastrophic damage. Shills In 
callbrallon may be e~perlenced. (Note: 5000g Is approkl· 
mately equivalent to an 8 Inch drop onto a hard surface). 
VIBRATION 
Quartz P'Obe~ will wllhsland sinusoidal acceleration ol 
20g, :: Hz to 2 kHz without catastrophic damage. Shilts in 
calibration may be ek~ •rlenced. 

OUittJ Probu 

.. r.a.-; ~C....(_,, • .., -.:c-.. 

[[]lr:.cc·='cooc~!., '"·'< r fJ~· 
- 11110A ...... ··­.. ' 

CL_Dr.=._--=--·· __ ::- - :: 
IIHIA ' ' 

IMMERSION DEPTH 
Quartz probes may be Immersed up to but nc, •. ,,ludlng 
the cable connection. 
Immersion deeper than the cable connection may 
ddmage the probe~. 181101\ NOT RECOMMENDED F"" 
LIQUID IMMERSION. 

CABLE HEAT LEAK 
From stagnant water: 

18110A cal 
18111A ·66 • 10'

3 
sec'C 

THERMAL MASS 
Equivalent mass of water. In grams at full usable 
Immersion 

18110A 1.3 t 0.3 
18111A 4.6 t 0.6 

RESPONSE TIME 
For water flowing aKiaily to the probe at 30 em per second 

63.2% completeness ~ 2 seconds 
99.0% completeness < 10 seconds 
99.9% completeness < 16 seconds 

IMMERSION ERROR 
In a sllrre1 bath at O'C 

lmmeralon Enror lmmeralon Depth 
181111\ 

0.0001'C 16 em 
.001 'C 9 em 
.01 'C 3.6 . "' ---

halo: For m0$1 •piJ!Ir,M/on$, the 18(( lA OrfOI$ lha bast 
combfnarlon of rftprno~l prop•rlla$ lor htgh accuracy 
moosuromonts. 

IMMERSION CHARACTERISTICS 

<.> 
• J: I I 10 I 

Ji 
I 

~ .t I ot0 ' 

! 

'\ 11111AOuwuProtM 
In Ice Dad,, .41• 2o·c 

'\ 

'\ 
' 

' ' I . 
I t I I·) I~ II •• 

lnvntt..on ~-111 em 
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Ill' 2AU4A Ooncrul lnrormutlon 

INSTRUMENT CRITICAL SPECIFICATIONS RECOM~ltNDED MODEL USE• 

Triple Point of Water ACCURACY: Equillbriumtempcrnlure must Jarrett Instrument Co. p 

Cell lJe within +0.000,00, nnd ·0.000,15'C of Model A13 A 
(Temp. Slnndnrd) the trlple·polnt of pure wafer which hns 

the lsoloplc composition of ocean water. 

REPRODUCIBILITY: The equilibrium tom· 
perature of n cell must repent to within 
t0.000,05'C ollhe moon equilibrium tem· 
f>Ornture. 

STABILITY: After equilibrium Is roached, 
the temperature of lhclnncr moll of on Icc 
mnnllo must remain constant to within 
±0.000,03'C for ns long as tho mantle con 
be preserved. 

frequency Counter frequency Rang~: >30 MHz HP 5345A PAT 
Time Bose St1blllty: Bettor than 1 port In 
1 o• (or "house standard") 

Vector Vollmelor frequency Range: >30 MHz HP 8405A A 
Phose Rosolullon: 0.1' 
Phase Range: 360' 

frequency Synthesizer Resolution: 1 Hz HP 8660A/86601A PAT 
frequency Range: 0 to >30 MHz 
Output Level: 0 to +0.5 dBm @ 5011 

DC Digital Voltmeter Accuracy: t0.01% HP 34BOA/B/C/D ' PAT 
HP 3490A 

Oscl lloscope Bandwidth: >30 MHz HP 1BOA/l801AI1820A AT 

Diagnostic lilt K96·59991A AT 
. 

Isolator Test Fl~lure See Appendl~ A for lnstrucllons Ia b.alld AT 

Dewar Flask Min: 505 mm (20") deep A 
620 mm (24 ") wide 

•p = Perform6nce Tesl A = Adjuslmenls T = Troubleshooting 

1·7 

, ____ .,. -
.' ' '' ... · i -- ... ' • ' , • 

' 't • ,, ,' ' , • • • ' , • •I -

·::.~··. •• \(·,·.: ', ,': .. \•.' . . .. ... : ••. - * 

Operation HP 2804A 

3·21. Tho1nl.l!rnntionnll'racUcal Tomporalun• Scale or 1908 (IPTS·68) was adopted by tho lnlcmaUonal 
CommillN• or Woi¢1ts and Mo.,urco In 1968 according to llw pow or toll by Hosoiullon 8 or tho 13th 
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1·24. SliPPLEMENTAL DOCUMENTS 

e 1·~. lnformnllon nvnllnhlc w n••lulln thcopnrnllon nnd u•• or tho Ill' 2~04A nvnllnhlo LoqUIIJillcllllu 
conlnlnctl In the following Optrnllnw Nowu: 

Ol'gJlATING NOTER I'AilT NUMI!Im 

lHI07A E~t.or1111l Ouclllnwr 16107·110001 

IHIIOA r,nr,o.:tao2 

1\06-IIOUUIA Dlnwnoullc Kit IHIOII·U0002 

.. 

e 

28Q,f A OporBllon 

3·32. ADDRESS SELECTION 
'' ' , II, ' " ' • :t •II • II •lr'l 'l'r'l ''l.'l 11 ...... jl •..•• ~ .. ,'l,'lo,. ~ ~~ '1''1,.,, ~••·•1.11~11,, I., 
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Ill' 2HUM 

2·1. INTRODUCTIOt~ 

SECTION II 

INSTALLATION 

lnn!Joll nthm 

2·2. Thl• ''''.'llllll eunlnlro• lnfurrnol!un on Initial lniJli'Cllun, pr•pamllon roo Oil•, pow••r rrqulwmrnlA 
ooul 50um~·· qnd •hlpm••nl. i\IMo •·ontnOno•d In lhl"•cllun aw lnolrucllons on huw .o lonlallllw collbrollun 
mndUil•;, ltllti IIUIUL1. ruulws . 

2·3. INITIAL INSPECTION 

2 .. ,, lll'•l"'"' lh•• •hlpplolK eonlolowr Cur doonag<•, If llw collloln•r or cu•hlonlng mal•rlall• damag•d, 
krrp ll. ctwck llw wnlo.>IIL' nr lhr •hlpm•nl Cur complt•h•llr55, lhrn clwck lhr Ullll mrchanlcally and 
••h>rlrlcnlly. ll•f•r lo H<•cllnlliV Cor •l<•drical dwcko. 

2-Co. IC liw unlllo nwchonlcolly domog<•d or Colli rl••clrlcol ll'lll, notify lh• corrlrr and lhr nrarr•llll' 
orne" (lilll•d nl tlw n•or ur lhl• monuol). llrwl••ll·l'ockord will orrong• Cor n.>pnlr or wplacrnwnl nr lh• 
ln5lOIJIII<nl Wllhuul Woilill~ (nr cloion 5<lllt•tnrlll. 

2 .. 6. PREPAR.'HION FOR USE 

CAUTION 

IMow eonn••cllng lhl1 loulrumrnllo an AC puwrr 1ourc•, b• 5Un.> lholllw n.>or Jlancllln• 
onudulc 11 '"' lo lh• 1onw voltngr as llw AC 1ourc• ond lhallh• corn.>cl fu•• Cor thai AC 
vollag••l• ln1tnll•d (.5 Amp Cor 120 Var, .25 Amp Cor 220 Vac). 

2·7. POWER REQUIREMENTS 

'i.H. ·noll lnllrunwnl r•qoln.>l 0 pow•r IOUr'C" or 100, 120, 220, or 240 Vae. +5'?1.10"1, 18 \o 66 liz 
•lnglc phas••. l'owcr con1umpllon I• no mon.> lhon 50 Va. 

2·9. LINE VOLTAGE SELECTION 

2·10. l·lgu~· 2·1 provld•• lnolrucllon• Cor lin• vollog• .... ,..,uo~. Card and ru •• aw factory ln•l•llrd Cor 
120 Voc oponallon. 

2·11. POWER CABLE 

2·1l. Thl• lnllrumrnll• •uppllrd wllh o lhn.><·wlw powrr cab1r. Wh•n connrcl•d loan opprop~oll• oc 
power "'e<JllllCir, lh• cablr grounds lhr ln•lrumrnl cabinet. 

~.~,.-- =~-==· ~-.................... , ... ...,,, .. ,~'"'"'~-~ ........ ~~· ... ""~ ... ._....--:-----
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lnntnllntlun liP 2HtJ.IA 

2·13. INTERCONNECTIONS 

2·f.l. Tin• Ill' 2HO·IA ond IL• quort?. prulws ore lnt••grnl ports or n l••mp••mllll'l' llll'RIIIrenwlll !)'!11'111. 
Uorure Oil)' llll'll.llltem••n!Js cnn Ill' mnd•• th•• Ill' 21l0·1 A one! nl le11.1t om• qunrtz probe mu•t be •·un1wrt••d 
hlgl•llwr and !he collbm!loll modult• ror lhnttnob•• 11\Ustlx•ln!lnll••d In till' nppruprinte chnnnl'i. Following 
lhh~. n h'I'11Jt'rnlun' wrl•rl'nc~ ndju!'ilnwnl mustlw tnnth•. 

NOTF 

(lunrtz Prubo muot be cunnoctod directly tu Crout pnnel Tl ur 1'2, nr In liP IHI07A 
Extornul Oodllntnr Cur proper npernlion. 

Operaung voltage" 
shown In module wmdow. 

PROCEDURE 

1. Slide cover c.Joot ro loft llhu line pow.Jr cord muu bu 
dhconnactl!d). 

2. Rotate FUSE PULL to loft. Remove tho lu.o. 

3. Remove the PC board by pulling 11 out. Select upur· 
atlng voltage by flO!I!Ionlng PC hoard to 1how the 
desired voltage on top-left 11de. 

4. Reimer! the PC hoard. 

6. Rotate FUSE·PULL bncl< Into normal flOII!Ion and 
tclmerl fuse. Use coutlon to utlcct correct luse volul!. 

1·1gun• 2·1. Uno Voltage Selection 

2·16. OPERATING ENVIRONMENT 

CAUTION 

Quartz thermomel<r prolws ore vory rrogilo ond con be po•rmonen!ly damng<•d by physical 
shock or vtbra!lon In OXCt'5S or 6000 g's. For example, 0 O)TJP or approxlmolel)' 20,32 rm 
(8 Inches) onto a hard surroce cOil cau .. surndvn! dom<ae to bn•ok !lw cryslol or cOU5l'. 
permanent chango In calibration. 

2·16. TEMPERATURE. Tit• lnstrumont moy lw operated In t.empemtures rrom o•c to 65°C. 

2.17. IIUMIIJITY, Th<• Instrument may bo operated In envlronmonto with humidity rrom 6~ lu 96'~ 
R.ll. @ 40"C. However, tho lll'!nJmcnl should bo prol<r!ed rrom tompornturv <Mlrenw• which CBUSP 

condenso!lon within the lnstrumont. 

""'- ---·-~-~--·==-----···~--,.:'"·-···-~""-'·':""----...,.. 
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Ill' 2HO-IA ln•tnllntlnn 

2·10, STORAGE AND SHIPMENT 

2·19. ENVIRONMENT 

2·20. Tlw ln•trunwnlmny Ill' •tnn•d nnd •hlllP••<I within llw fnllnwln~ <'11\'lrunnwntnlllmll•: 

'l't'llliJtltRlU t\1 : 

II u 111 hilly : 
-·IO"C lu •7CJ

11 l' 
oo·1 11.11. Gil ,m··c. 

2·21. INSTRUMENT PACKAGING 

llo not ~tlott• ur ~thlp wlwtt• tL•mp~.mJllltl' ntn•nw.~ will 
rnu"• rnluh•I'-Bllvn wllhlnlh•• ln•lnllnenl. 

2·22. OIUUINAI, I'ACI{ACIIN!l. Cuntnllll'l'll nnd pnrkln~ mntt>rlnl '"''d In fnl'lury pn<·knglng <'011 lw 
uhlnln••d lhr<JUgh ll••wh•ll·l'orknrd •ol•·• nnd "'rVICl• nrn«·• ll•h•d Dl lhr n·nr uf ll•l• 111BI1Unl. If llll' 
ln•trunwnl ;, r••lunwd hi Ill' fur n•polr, nllnrh n log ll•llng llw lYill' or "'rvlrr or n•pnlr lll'l'dl•d. lndud•· 
tL•tum nddn'M, nuHJL'I nurnlwr, l)pllon numbL•r llf oppllrnbh•J ond cnrnpiL'h' rwrinl nurnbt~r. All'iu, mnrk llw 
c«Jnlnilwr 11 FilAOil.E11 ln t'mUrt' con,rul :tnlutllnM. In nny lt•Ut>r,, tl'fl'r to llll' infiltunwnl b)' nuuh•l naunlwr, 
oplhm numlwr !If Djlpllrnhl••l ond rumplrl<• 5l'riol numbrr. 

2·23. OTIIIm I'ACI<AUIN!l. u.,. thr01• grnornl hutrurllnns (or porkoglng with comnwrrlnlly nvnllobh• 
mntt•rlnl5: 

o. Wrnp lhr ln•trunwnt In lwovy pop<•r or )ll115llr. If •hipping to on Ill' Snl••• nr Servle~• ornr.•, lndud•• n 
log llollng IYP" of wrvlc<• n••ed<•d, r<•tum nddrr,., model numbrr, option numb••r (If opplil'obl<•) nnd 
complew "'rlnlnumb••r. 

b. U5l' o olrong •hipping contnlner ouch 115 n doublr·wnll rnrton with 275 lbo. bun I h•ol. 

r. Use n lnyrr nf oboe~ nbonrblng motrl1nl, 70·100 mm (!l .. fln.) thick. 11•1• pro•'dr• nOrm ruohlon nnd 
pn•wnL< mov••nwntlnold•• llw oonlollwr. l'rotrclllw front panel with cnrdbonrd. 

d. S••nlthr carton ll•currl)' ond mnrk II "I'JIACllLI·:" to cnoun• rnreful hnndlln~. 

2·24. PROBE PACKAGING 

2·2G. Thrfl' I• only or.r nrrrplnhlr mrlhod of pnrklng n prob<>. It rnuol b<> cunlnlurd In lh<• origlunl fndor}' 
pocking""'''· Tlw ciLir muol Uwn b•• plncrd In B •trong ohlpplng conlnllwr Ollrd with 16,26 em (lllnrlw•) 
thick or ohork nh•orblng molrrtnl on nil •ldro. S••nl llw rnrton ond murk II I'J!ACIILE. En•un• lhnl nil 
npproprinh• cnrrropond<'IICL' Is lndud••d with llw <hlpmcul. hnproprrly j!Bckngrd probrs will ml~ llll• 
warranly. 

-...,,_,..,.~~ .. ....,,.., ... ,.,.~!'0£."'1\tJ.'O!("llJt"'(o'"Yi"O,"'c;z-:;L .. h .. lWOlJf.,J# ....... 'II.t''l!'l''"'"""~"'M"'"'"'~~.,.. ·"''·-"'-~~· -•"<-»+•---------------· - --·-··-----~~ . 
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Ill' ~Hil~A Opornllnn 

3·1. INTRODUCTION 

SECTION Ill 
OPERATION 

:1-~. 'l'hl• nocllnn contnln• n dcncritlllonof front nnd 1onr tmnel controln, connoctorn nnd lndlcntma nnd 
tholr nt••rnllon. Oonornl l<!lnpernturo lnformntlon, hiKh nccurncy cnllbrntlon tnoccduron, lc• bnth 
cnnntrucllon nnd noo, tritlle polnt.of·wntor coil uno nro nino lndudod, Ad<llllnnnily, Opornl•Jr Chcckn 
<puwor·nn nncllnlllnlln•trument lndlcntlonnl, reference l<!nltlernture ndjuatmentn ualnK n tritll• point coil 
or Icc hnth, uoo of tho t.nnloK OuttJUt nnd III'·IU Syntem lnlcrfnco nnd lnformntlnn on Ill'· ill nrc nloo 
lndudocl, 

3·3, OPERATING CONSIDERATIONS 

:) .. f. To t'115Urt' ln&tnmwnt occurnc)', o rl'fl'n.tiiCt• ll'11111l'rotun- odju&tnwnl UUI!illw mode wh••n wc(lh'l'd 
frmn llw factory or within tho lnd :10 dnyojm•«•dlnK th• uw of tlw lndrunwnt. 'l'.u• nrlju.tmt•ntmlnlrnltt•• 
lh• t•rrol'li chit' In llwrmnl hlolory nnrl qunrtt jll'obc• BRinK rnto. 

3·5. All)' lt'lllP•'rotun.' within the -HO to +-250°C nUlK'' cttn btt UJwd lUI n rt'ft'rt.'llCl' h'!npC'rntun'. 
Normnli)', tho l<t•·jlnint nr till' lrlplt•·polnt·of-wntor lo lilt• moot nccurnt• nnd •nsh••l to pn•jJnno. If n 
Wft1n'I1Cl1 ll'111PNDlUn1 clo:w to tlw llll'O.SUrt'd ll'll11Wrotun• IIi U!i(ld. lhll cnllbrollon t•rror:i and h)'lih•rl•rlli or lhl' 
1IUBrl7. prob• ""' mlnlmltod, 

:l·tl. \Yhon u•lnK n known IJ•mporntun• olh•r thnntholc•·IJOint or trlpl•·polnt·of·wnlor, tho lrutrumt•nl 
thumbwh••l•wllciJol "" ndju•t•d for n dloplny which lolht• IBillt' ns tho known roft•ronco lt•rnporntun•. 

3·7, For till' let• point roft•n•nn• tomporatun•, tho ln•trunwnl thumbwh••l owlldw• nrc ndju•lt•d for 
O.OOO'C. l'or tho triple• pnlnl of wnl•r rofcn•nc• IJ.ornporntun•, lh• lnotrumonl lhumbwlw•l owllch•• nno 
ndjuotod for O.OIO'C, Wlwn n tripl•• point of wnlor coli (lornpornluro •tandnrdjl• u•od, the• n•fon,on.-• 
ll'mporntun,o ndju•trm nl error I• llrnltod by tho accuracy ~f tiro crll (npprox. 0.0002 C(. 

3-8. ll'hon n rrfononc• l••mpornturo ndjustrnont I• rnndoln o1ro chnnrwl, till' thumbwh••l •witch "'lllnK5 
for tho prob•/cnllbrnllon modulo u••d cannot b• uood In th• oth•r chnnnol or In nnolhor lnurumrnt. llon'l 
mnko tho n,oron,once tomprrntun• ndfu•lln•nt on chnnn•ITI nncl "'" tho probo/cnllbrnllon modulo in chunrrol 
T~ with ••lllnK> or channel Tl. 

3·9. In ""'• for lllll)(iJnum nccurncy, tho hlltrumont•rnblonttompornlun> mu1t both• ••rno •• whon tho 
r•f•nonc• ternprrntuno ndju•lnwnt wns modo. 

3-10. SELF·CHECI< 

3-11. A ••If chrck I• nulomnllcnlly porformod wlwnrvrr tho LINE owilch Is pro,..d ON, fir• pnrnKrnph 
3-16 Opornlor Chock> for power-on nnd Indications of "'If-chock. 

' ,., '1•' ·o ,,,,,~ •' "''" "'"""''""t"' '" ·-· _,,,, -~-P••·-·~·~·!1''1'11' .~, 

3·1 
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3-12. ERROR Mf:SSAGES 

!1-l:t. Undt•r twlnln rundlllun•, llw 1111 ~HO·IA will nburl ur fnlllu nd11t·~·· n normnl dlspln)·. Anmur 
lll''""'K'' I• dl•pln)·t•d If lhl• ut·rul'li, M'''""K''' n111l <•IIHIIIIun• rnu•lnK lll"m ntt• ll•h•d In Lnl•ln !I-I. 

NOT I·: 

hllilrum•nl will nulUil<!rnlo 1f IN'I'·EX'I' Switch I• In I·:X'I' nnd n.1 I Mllz Input I• •PI>II•d 
ln CI.OCI\ cunn•dor. 

3-14, PANEL FEATURES 

!1·16. Fronlnnd ron IIDII"I ft•nlur•• nrc d•••criiRd In Fli!Utt' :t-1 nnd 1·1Kur• 3·~. 

• 

1 • 
• 

• 

• 
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2llO·IA Opornllnn 

An error thot 11 "bvpmable" moy be clrcunwontod bv '"lecllnu tho other rnco•uromont chonnol. 

r---------,---------------------------r------------· 
MESSAG'l DESCRIPTION DVPAOSADLE? 

11 Error t 11 Svuem Malfunction !Do•crlbod more fullv In Note 11 No 

"Error 2" Chonnol 1 Callbr atlon Modulo ahserrt 

"f.!rror 3" 01onnel 2 t:ollbrotlon Modulo absent 

"Error 4" 01onnel1 1, 2 Collbrallon Modulo• ob1011t No 

"Error lj" Collbrotlon Modulo 1 Check•um error 

"Error G .. Collllfotfon Module 2 Check1um error 

"Error .,., Chonrrcl 1 Sfgnol Dropout Yo• 

"Ertcr B" Chonnel 7 Signal Dmpout 

''Vrolx! , .. Channel 1 Out·o'·rongo l!,oto 2) No 

"Probo 2" Channel 2 Ou;·of '""2' (No to 0 , No 

NOTE 1: 

"Error 1", denoting 1yllerrr malfunction, occurs for the following >ituatron>. 

111 Inability to proparfy accoS> MPU regfuon or RAM during Solf·Check. 

(2) lnobllltv to properly accoS> front ponol pu>hbutton 1wltche1 durrng S<>lf·Check. 

NOTE 2: 

(3) lnabilltv to pro~rly acce01 "CfF 1witch during Seii·Check. 

(4) No outpu~ from counter In response to on Internal 1 MHz test 1ignoi ldurrnu Self·Chcck ond 
Error routine•). 

(&) Computational overflow.. 

" 
"Probe 1" ond "Probe 2" ore "sclf·rccoverablc" err on In the semP thst normol mco5urcmcnt resumes 
If the mc01urcd temperature,. brouRht bock within tho permitted runge, E~ce11ivc temperatura over· 
range for prolonged period• mav chonge probo temperature/accuracy response. II the probe hos been 
exposed to temperatures of lower than -100"C or higher thon 260"C for moro thon 1 minute, rl,o 
probo ond collbrotlon module sh~uld be returned to the factory for recollbrotlon ond o new 
c.,llbrotlon modulo. 

3·3 
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FRONT PANEL 

I. Tl, 1'2 lniJUl conn••clon. lnp111 IINC'• provld•• a<•nwr probe comwcllon lo llw lnslrum•ul. 'I'll• h•n 
chnmwl, 1'21• righl channel when fndng llw ln•Lrumcnl. 

2. Qunrt7. Prob•,./Cnllbrnllon Modulo•. Ennbl•• high nccurncy lempemlull' nwn.mn•n1cnlll lo be mod•·· 
l'lolw• nnd cBIIbmllon modulo• Bll' cnllbrnlcd pnln nnd mu•L be u•ed logelher In lhe •nnw chnnnol. 
Mnlchcd poll' ••nnhle• lho quorl7. probc/cnllbrnllon modulo lobe u"'d In olher Ill' 280·1A ln•lrunwnlll 
If n now ll'f<ll'nco LcmpemlUil' ndju•Lmenll> mode prior loa mcn • .un•monl. 

3. ltcfcll'nc•• Tomporatull' Adju•Lnwnlll. •n11l'e lO·dlgll lhumbwhed •witch" for each chamwl cnobl••• 
r.ompensnllon for probe Ct)'6LBI aging lo be modo. For hlgbl'Sl occuroc)' o triple polnl or wnlcr c••ll 
•hould be u•cd when making lhl• ndjuslnwnl. Probe I• lnnllfned In on Icc bnlh nnd lhumbwlwcl 
•wllchu on• nd)u•tcd for O.Ql 'c (when u•lng n triple polnl cell) ond o.ooo'c (32.00' F) (whrn mlng 
on Icc bnll1) lndlcnllon on llw dl•l•loy. S.c pnrn~~ph 3·25 for nddlllonnl lnfom1nllon. Aho '"" 
pnrngrnph 3·3. 

•I, LIN~: o •llch. In lho ON poolllon de vollnge I• applied hl ollln•lrumonl clrcullll. In lhe STANiliiY 
po•lllon, only lhc de vollngco lo lhc display BMcmbly nnd lo lhc A3 proct~~•or nrc lunwd orr. ,.hi• 
•wlt.ch do< .. nol cunlrol oc line vollllgu. To complclcly powcr·downlhc lnslrumcnl, lhc rear panel nc 
power cord mu•L be dl5<onncclod. 

flgurc 3·1. l'ronl l'nncl Controls, Conneclon, lndlcnlon 

2HIJ.I A 

---------------------.._ __ ._,.~--~,...._ __ 
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Ofl•rntlnn 

r.. 'I'EMI'I·:IIA'I'lJI!E Mmle '1'1, '1'~. '1'1·'1'2 l'u~hbuttun nwlt.ch•• unool ~~ ••l•ct tlw Ill Jill I mu•h• •C:hnnn•l 
'1'1 nr 'l':llnr n Wmpt.~ruturl! •llif•mmcl! mmlu t'l'l·'l':ll. 

Cjunrt• l'mbo mu•t ho cnnnocl<!ol ollroctly to frunt pnnol '1'1 or '1'~. ur to Ill' IHI!l7A 
l·:xtcrnnl Oodllntur f•Jr prupcr upomtlun. 

11. 111-:HOI,lJ'I'JON I.OW, Ml·:ll. 111011. 'l'hr.c lovol~ M ronulutlon cnn bo nolocwol: 

-·-
RESOLUTION 

NOMINAL TIME BETWEEN 
READINGS (IN SECONDS! 

SELECTION 
•c •r- T1 or T2 TH2 

Low O.Q1 0.1 0.1 0.2 

Modlum 0.001 O.ot I 2 

!·Huh 0.0001 0.001 1U 20 

7. lliKIUll Jlloplny. lllnplny~ nil Ll!mpumluro m•·••uromoniJJ In 'C nr 'V, Alon •II•J•Inya woven "H"n nnol 
"I·:" whonnutnmntlc nolr·chock JIIIUHou .. : lnltluiJmwor·nn. Clunrl~ ilroJbo/cnllbrntlnnJ.!oolulo fnllurou 
ur nut-ol·rnnK• U!lnJlornturu cnnolltlon~ nrc nl•n ollnplnyod oa un .. nf·!A!n orrn~ cuolua. Tho 111'·111 
oJddr•~• l(ncuory pro••t nt nololrouu 1:11 '" olluplnyool prcccdillK nuunnntlc ••lf·clwck. Tu chunK• tho 
111'·111 oulolr•••· ••• JlBriiKrllllh H-61. 

H. 111'·111 Haytcm lntorfnco Htntu• lndlcnturH: 

111-:MOTI·:, 1'ALI<. J.IHTEN, HlmVICI·:, llA1'A IIOLJJ nr.nunclntora provide nn lnollcntlon uf tho 
lnatrumont •tntua. 

11. ANALOG OUTPUT 
CAL ~wlt.ch. OV, r.v, l!lV. l'ruvldooJ cnllbrnwol output voiU•H•nt ronr Jill nul ANALOClconnoctnraur 
OV, r.v, l!lV fnr n otrlpchnrt rL'Curder use. 

01' Hwlt.ch, NO liMA I~ OVI'tmT. In NOI!MAI. tho nnnloK output voltnK• nt tho .,tnr JIIIIIOIIa!l lJJ 
t JOV nnd cllroctly cnrroaponol~ tu throu dlaplny dlglta, In OI'I'SI>T tho nnnloK oUifJUt vnllllll• nt tho 
rour pnn•lla off not by +fiV which mnvoa tho OV to tho con!.Pr nf tho atrlpchnrt recorder Pll1llr. Thlo 
provld•• 11 +fiV to +lllV onol OV to +r.V oxcuralon. 

JJIKI• noloctlnn Swlt<h. Throe dll{lta of tho dl•t•lnyod t.omt••rnturo nr• aoloct.od fnr coo1vor~lon hy • ;111 
~wi A h. Tho vnluo of tho ••loclcd diKIIB rnngoa from 000 tu 000. Tho nnnh•K output Yol~•ll• I• n de 
lo• ol ronKing frnm 0.00 voiiJJ tu 0.00 volts nnd directly corr••t•ondatu tho vnluo of tho nolocwol diHIIJJ. 
"•'ho 01'1'151-:T modo prnvld .. n more rondnblo rocordln11 when tho thr•• aolocwd olllllt• nro ncnr 000 
ond 000 

10. 'Ct'l' Swlt<h 1lnwrnnl tu lnatromontl 
Thin nwlwh lalocr.t<d lnaldo nnd nonr tho front of tho lnotrumont tS7 on 1\2 Annombly). 111JI cover 
muat be removed tu chon~• tl1c •••.tln11 which cnnbl .. tho diKitnl dlarolny to lndlcnt.o l<!mfl•rnturoln 
cc or °F. 

II 

,. 

" 
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DISPLAYED 

TEMI'EilATUilf: 
I XXX I • SELECTED DIGITS 

•12§]43·c 

·12Jo8c 

•123~3·~ 

•12J[io:Ju c 

• 1 2·t jo'Oii] a· c 

·12·1o~·c 

o~oc 

L •o.l ooo io· c 

o~o·c 
~-J._ 

ANALOG Vdc OUT 
N0 11M MODE 

3 0·1 

4 •IJ 

0 4·1 

0.00 

0 00 

0.10 

0.001 

0.00 

0 00 

ANALOO Vdc OUT 
OFFSET 

0 04 

043 

4.00 

G 00 

G 10 

G 01 

600 

4 00 _ __ _,__ .. ------

I 

e ,, 

--=·""'"'_"',.,========-=:p;.-------.. =· .... --.. .... ,.,.,.._,H 'wf-·-,~w.._....,.,.,,t '"~'i'"""''"·z!~'J:~t'P!'!rlt'":.V";!,J~ , .... ,. •. ..,_~·-.... ·::.c· __ 



Cl 
I ' 

Ill' 2H04A (JIJt!rntlnn 

• 

REAR PANrtL 

1. 

2. 

a. 
·I. 

·Line Mcduil• prouldt•s a< P""''' connection, fuse holder, ond opcrollnK lntlUt voltoKe wlecllon. 
I l'ow(_lr Trundnrm·_.t, Input oc po\u•r li'Jnsfornwr. 

' ' ' •6 Vdc 7'KU1otor. ~nppllt'li •6 Vdc to displays ond proCt'iSOr rwembly. 

CLOCI\ I NT· EX ;1 Swllch. !NT selects lnteriiAI 10 Milt. osdllotor, or EXT In <<Jnjuncllon with u 
Mllzlnputto CLOCK comwctnr, select• on ••xtemol I Milt. siRnDI •ource. 

NOTE 

ln.•ll1.1ment will not Oi'<'rote If \NT-EXT Switch U. In EXT ond M I Mllzlnputl• applied 
to OLOCI< conn., tor. 

' 
6. CLOCK Connector. Ex· ern•l 1 MHz •lgnol input. U•ed In conjunction with Cl.OCI\ INT·EXT •witch 

ond L'rtubl1'5 hlglwr ncctirncy 111l'BSUrt'nwnl5 to be.' mndt• (dt•pt•ndt•nl on nt•curncy or t•xh•rnnl 1 M117. 
Input.) 

ti 1 '1'1., T2 Input Cunnecto.~. Input llNC'k prul'ide Inputs from "''"or pr<lbes wht•n used with Ill' 
18107 A Extrrnol Osclllotors. '1'1 corn•spond• to lrft Input chonnd ond 'l"l correspond• to right input 
chonncl. 

I CAUTION j 
O"lv on liP 18107A 05CIIIotor or on liP IBIOBA AmpiiOcr 1hould be conn.>clt•d to tlww 
BNC's. DamoRe to thr Instrument may l'liiUh ,f uny <llhcr dcvrce Is connected. 

7. ANAL03 tlUTPU'r 
A de v•.lltoge from 0 to HOY corrc•pondlng to throe dl•plny digilo •elected for convcr•lon to un 
onolog voltogc. 

8. IIP·lll connector. prov\•lcs Hlgnnl connections and control to th HP·!lJ huu llcc<ltding to the 
Hnwlett·Packnrd implementntion of lf:EE·488, 1975 for controlling the HP 2HIJ4A with 11 Clllculntor 
or computf>r. 
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Opernllon 2HO.JA 

3·8 

CONTROLS, CONNECTORS, AND INDICATOI1S 

NOTF.: 
HP·I~ 
LAlli: LED 
ACCORDING 
TO IEEE·4B:l 
1976 

For futiher Information, 
ruler to IEEE·488·1976 

HP 'll Addren 

llh'J•~ UUlli UltJI 111011 

I 
' 

GROUND COMMON 
15HIELDI 

0101 11101 OICJJ UllH [Ill IJM f'>ll;l ll NlJA( lrC 5110 MN Glll)l/Ml COMMOr. 
tSittr I 01 

HP·IIl t\ddre" I• foctory •et to 13. Addreu may IJU chon!J<!d to another value. Sec paragraph 8·61 for MdrCil 
Sclec• •r-n In formation. 

LOGIC LEVELS 
HP·IIlloglc level• ore low true and TTL compatible ILO • 0.0 to +OA Vdc, HI • +2.5 to •·6.0 Vdcl. 
Exumple: SAO I• LO active. 

NRFD l1 HI active. 

Input Signals: 
Each Input line 11 terminated with 3000 oiHmto <6V and ~200 ohm• to ground lone TTL load). 

Outr,'lt Signals: 
Each output can drive 16 HP·ID loads. TI1e output Is In open·collector driver capable of sinking 48 mA ol 0.4V 
output. 

SIGNALS 
NRFD 

Reody For Dota. Indicate! HP 2804A will accept data v.hen NRFD I• HIGH. 

NDAC 
Dato Accepted. lndlcote• HP 2B04A ho1 accepted dato. Returns to LOW when HP 2~04A I• flnl1hed prN:CIItng 
do to. 

DAV 
Doto Valid. lndltolel vofld output do;o l1 ovolloble from HP 2804A If oddre.1ed I<J talk. Input data is avallablr.lf 
2804A I• addreued to Iiston and ATN Is HIGH. Address Is valid tf ATN Is LOIV. 

ATN 
Attention. A LOW state Indicate• command• ore prc1tnt on the OrO lines. A HIGH Sloteln•Jicotr.s data Is present 
on the ora fines. 

0101 thru DIDO 
Dolo lnput·Outpu\ lines. Meuogc byte! ore carried on the 010 signal line• In o blt·parallel byte·ser•al form, 
o•ynchronou•ly and generally In o bidirectional manner. 

REN 
Remote Enable. U1ed by the controller to cou1e the HP 2804A to be placed In the remote mode. 

SAO 
Service Req•Jcst. Indicate! the HP 2804A wonts the attention of the controiiPr. 

IFC 
Interface Clear. U1ed by the con,roller to terminate all ectlvlty on the nus. 

EOI 
End or Identify. i'or further information, refer to IEI:E-488·1976 

Port or 1·1KU~'~> 3·2. 

.. r~rr.~r··-~·,-;~,., ---·~r,•-:,w;;~•-•~•-;•,,-·;~~----,~·t"''"''"'"'.,"':r',' -""••-•!'t'""m""':',:"'' ~· '":.~ .. ":,~"tf':", ... - .... ~,.-;--~------·-~·-
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Ill' ~H04A Op•rnllon 

3-10. OPERATOR CHECKS 

3·17. Tht•tit' cht•t'kti t•nnhh• llll' OfH'rnLur to mak1.• •tuiL'k t1\'nlunllnn of llw lnsltunwnl'ri funcllunti flrlnr to 
U5l' and n••tuln•o lhnl n qun1t1. 11r0b•• >nd llli compnnlon Callhrnlhm Mmlul•• h ln5lnlh•d In otw of llw ln1111l 
diDl'WWis tTl or '1':!). 'l'o npt~ruh• llw iruslrunwnl m"' Llw following fHtn"l•durt•: 

I CAUTION I 
llo not ln•l411 ur romuv•• •·nllbrnllon modul••• wllhuul pro .. lnK LINE swlldt ht 
STANllllV. 

n. lk•lt•:-mhw lh(,l \'Ullugt• of llw oc puwt•r t~oun•t• to lw Ubt•d. EJHiUrt• Lhot liH• n•nr pont•l Lilw Moduh• It~ 

Sl'l to llll' COITI'~IIIn•• vollBK"· Als<J, ··n•url' lbnl till' corn•cl ru ... (.5 Aollll for 120 v ..... 26 Amp for 
220 Vnc) I• blblnlll'd, !IJn•• Moduh• ,, •l'l Bl lit•• fnclor)' for 120 v .. · Ulwrnllun). Contll'l'l llu• 
lnslrunwnllo lbr nc IIIII' vollngl' nvnllnbl•• . 

b. Install llll' cnllbrnllon moduh• Into '1'1 chnntll'l und contwct lh•• quntl1. prolll' to front pu111'l chnnlll'l 
UNC. 

c. En•un• thntroor pntwiiNT-EXT Swlll'ltl• "'llo INT.I1ro>sln•trunwnt front pnnrll.INE •wltcl; to rJN 
po•lllon, 11tls switch dm•• not conlr<JI nc 1JOw•r. It control• llll' +ftVok to the AI dl•ltln)' cln:ull• and 
to the A:l MP!J!'llm•• llltw A:ls•ntbly. 

Non; 

ltutruntent will nrt operate If ronr p•n•IINT·EXT Switch loin EXT nnd no I Mll7. Input 
lo applied to CLOCI< connector. 

d. At power·on, the lll'·lll nddre•a locution •shipped from Cnclory, ••l lo nddre•• locnllon 1:11 I• 
dloplnycd tAddr 1:11. The clt;ht nlphn·numcric lndlcntora wlll then di•ltlny HllHHHHHE nnd ull 
other tndlculoro will he on Cor ubout 1·2 oeconda. Thlo menno thnt nutomnllc ••tf·check hn• 
poa•ed. 

o. Following "all lndlcatotli on" llw ln.trumonl outomollcally mnk•• a nwns•mnwnt front Tl dtnntwl nt 
LOW ltESOl,UTil'lN. 

r. To llll't'L tlw DCCUtOC)' 5pccincollon5, tlw thumbwlw('l swttdws 111U5l be 5l'llo lltl' \'DIUl' oblolnLid from 
u rl!forence lemporntun• odjuslntrnl. This adjustment mu•l br mnd• 11ithln Uw lost 30 day• pro«•dinK 
lhr Ull' or tho ln•trumont. (See porogt>phs a.:l and :1-2&). Th• rofm•n«• lomperaturo adjustment 
COtrt.'Cls for ISOUI'Cl'S or t•rror dm• to: 

n. Clunrt7. probr ~ryslol nfslng. 
b. Individual P~>clllator drcullli chnrnclerisllcs. 
c. Variations in ambient lempo•rnturr. 
d. lteforcncc osclllnlLt oglnK. 

g. A Rrfrnmet• Temprralun• AdJU•Intcnt h•• not boon mode ollhe factory and ohould be dono brfon• 
the Instrument Is used. If o quurt7. prohr and Ill! compnulnn Cnllbrnllon Modul•• Is Installed In '1'1 
channel, lhe Instrument dlsltlay will be the lemperuturo the quartz probt I• •ubjecled to. If on••tror 
m••sag•l• dl•playcd, "'" 1'11bl•• 3·1 Cor t:w me ... gr and drscrlpllun. 

3·111. Whenever o TEMPERATURB or l\ESOLUTION control Is ••lectod (tnJnunJ or nutomollc) !111• 
LED, In !he pushbullcn cop, llghlli. 

~-19. GENERAL TEMPERATURE INFORMATION 

3·20. The bnslc tcmpcrnlurt ocalc I• !he thermodynamic lcmperoluro •cnle (1') mcnsurcd In kelvin (K) 
and Is donn,J ns li273.16 or the thermodynamic tcmpcrnturo or the triple point or water. Titc Celsius 
thermodynamic tcntfll'rnlul1! (l) Is defined ns t•T-T0 whc11! '11

0
•273.1& K. 
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:1·21. •nw lnb•rnutlonnll'rncllcnl 'l'<'llliH'rnlnn• Hcnh• uf IOtllliii"I'S·liHI wn• ndUIJh•d h~ tlw lnlNnnllonul 
Cmnmllll••• uf W<·l~ht• nnd M<•ll!lun•• In I OUH nrcurdlttK tn llw pnw••r Kivcn lull h)' ll••nlutton H uf lh<• I :llh 
UcJwrnl Cnnf••n•nr•• nf W••IKhlh nnd M••n.lln••. An ntn<•tuh•d h•xlof lhl• I'JUH •rnl•• wn.• nduJJh•d In 107&. 
·nw I UGH •cnl<• II'Jlln«•• Uw lnb•rnnllonnl l'rncU<·nl 'l'•llllll'rnlun• Hcnh• uf I 0·1 H (nm••nd•d cdlllunuf I 01101. 
'111<' lnh•rnnllonnl l'r•ctl<nl T<•mpNnlun• Scnh• nf I UGH !ii>I'S·OHI hn• lw•n rho"' II In •uch a wn~ lhnl Uw 
h•I111Jllf'DLUn' nwn.sun'd nn thl5 ~nh' do~~ot'l>• DJliHo~hnntl'ti lht' tlwrmod)'JHIIlt:t• h'mlwrnlun'. Nnlt', howt'\'t.~r 
thnl Uw II'I'S·Illl dcOn••• only Jlrnrllcnl •cnh•• of h•mp••rnturc nnd nul Uu•nnod~nnml< t<•lllJil'rntun••. 

3·~2. Tlw ll"l'S·OH •IKniO••• prndlcnl 1\••lvln ll!mpcrntun• wllh TuH nno! prncll•·nl C••hhu T••mJwlntun•• 
with lllH·1lll' n•lnlloJIIhlp b<•lwc<•n'I\JH Blld toH 1•: tGH"TGH -27:1.1f>lt 

3·2:1, 1'1w ii>I'S·OH I• bll!lt•d on llll' "''IKn•d vnlu••• of llw U!lllp<•rnlur•• of n numlwr of r<'Jir<Hiudbh• 
••qulllbrhllll •tab .. !d••OnlnK nx••d pulnL<I und un olnndnrd ilulrunwnl• cnllbrntcd nl tho5l• Ll'llllll'rnlur•·•· 
lnl••rpolnlhlll lll'LWl'l'll lh•• nxcd point lcmpcrnlun•• I• provld••d hy formuln• UtiCd lo ••lnbll•h th•• n•lallon 
lwlwccn lndlcallon• of lh<• olandard ln•trunwnl• nnd valu••• uf lnb•rnnllonnl l'rncllrnl l'<•mpcralun•. 
Addlllonnl rMnll•d lnfonnrllnu I• •vnllnhl•• In Lh• U.S. ll•Jlnrlnwnl uf Comnwrre, Nnll•lnnl llun•au of 
Standard., NilS Monownph 120.• 

3·2·1. In lh•• Unlh•d Slab•>, lin• II'TS·6H I• malnlaln••d by llll· National llurcau nf Standard•. Till' 
accurar)' of Lh•• Ill' Model 2HO·IA Quartz '111l'IIIIOIIWL<•r I• lrnccnbl• lu ll"l'S·OH thruuKh NilS. In rnunlrh·• 
ollwr lhnn llw Unill•d Slnl•••, llw Ill' 2HO·IA lo lrne<•nbh• tu ii>I'S·OH lhruuKh the Nnllnnnl Stnndnrd• 
orgntli1.Jllinn or lJil' l'l.l!iJll'CliW COUlllrlt'$, 

3-26. REFERENCE TEMPERATURE ADJUSTMENT 

3·20, llcfcrcncc Tempcrn~urc Adju•lnwnL< nrc •lmplc, rcqulrillK illl'XJien•IYL• cqulpnwnl nnd clilnlnnllnK 
lht' IILICt11SSily or D 5t1COI1d nxl'd•pOitllll'lllJll"I'DlUJ'll rt•fL•n•I1Cf1 , l·~or hlgiW5l occurncy, Bll'tnpl'rBlUrt• n•fL•n•lll'l' 
adju•tnwnl u•lng a triple point of water cell •hould be mnd<•. &•• paraKrnph• :1·3 lhrouKh :1.0 fur OpcrnllnK 
C<>n&ldc•allon•. hnnwnw tho proh•• In ani<•> bnlh (5<'!' ChccklnK Cnllbrnllon, purn~nph :1·271 nnd ndju•tllw 
lhumbwlwcl •wlldwo on the front pnn•l for dl1plny uf O.OOO"C/32.00"1' lndlcnllun or O,Ol"C lndl<allon 
when u•lng a lllplc point cell. Th• rcfcn•ncc lcmpcrulurc ndjuolnwnl ln~•• ju•l n few minute• nnd lo llw 
only ndju&htwnl for mnxlmum u<curncy, A rcfm•nrc lemp••rnturc ndju5lmcnli11U5l be made within tlw lll!ll 
30 dny• preceding lhc U5l' of lhc ln•lrumcnt, Factory rccnllhrnllon I• rcromnwndcd no mun• lhnn on«• n 
yonr. 

3-27. HP·IB INSTALLATION 

:~28. Table l·~ lloto the otnndnrd interfoce cub leo uoed for hookup between the II I' ~H04A nnd the 
controller. Cnbk>O nre ovoilnblcln diffrrentlenKthstooult user requirement•. Tho connectors ntelther end 
of the cubic ore idcnllcdi.Thc piUKB will mote with I he rcur (JUne I connector on Ute II I' ~H04A.1'he rcccttU.clc 
on the buck of the cnhlc cunneotor will receive unother cublrttluK. 

3·29. A llu• lnterfne<• l<il I• nN•d••d tu u"' n llcwl<•tl-Pnrkord cnkulnlor 11!1 llw 111'·111 conlrolh•r. 
lnformnllon nboutthlo kltmny b•• obtahwd from llw ncnrc•t llcwlcll·l'nrkurd Snl•• nnd S••rvlc•• orne<•. 

3·30. MAXIMUM CABLE LENGTH 

3·31. As mnny n., 16 ln•lrum<oJto can b•• conncct••d In pnrnll•l. Ilk> •un• to countllw ,·nkulntur when 
counting tho numb••r of dcvlr• >lnllw •Y•lem). llowcvcr, ob5l•rvellw following rule•: 

n, 1lw lolnl cnblclrngth for llw •Y•Mnmusl b••l••" thnn or cqunllo 20 m<•lcro !66 n.1. 

b. Tho totnl cnbh• tcnKlh for tho •y•t•m mu•t b<• h'5s than or ••qunl lo 2 nwl••ro 16 ft.lllnw• llw tolnl 
numbl'r of dl'ViCt'1 COI11t1lcll1d to tlw bu5. 

For ln•LDncc, uy•l•m with one cnlculator nnd o1w il~ 280·1 A would nil ow ·I mclcro (12 fl.) of cnblc. 

•Nns Monograph 1~6. l'lnllnum I!Cfil•tancc Thermometry by: John L. lllddlc, GcOJ'J!c 1'. Furuknwn, and 
Hannon II. Plumb. 
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3·32. ADDRESS SELECTION 

3·3:1. Th•• 1111·111 oddn'" "'"'"'"' •wlll-h I• lm·nh•d 1111 llw III'·IIII'C hunrd ""''lllhl)' /17. 'l'h•• •wllch h 
flrl1 1Wl olllw rnrlury rur: 

Tnlk Alllln•u .••••. , •. , . , • 
Ll!h'll Allllll'b.l ...•••.••... 

ASCII 

M 

lllnn ry 

. •••.•••.••. 1001101 
• .•.•....•. /001101-----

MHII ---LSI! 

Th•• lo•L "''' hl1.5 In lhl' hlnnry l'lllh• nn• !Wild! u•l••clnhlo. Till' nnL Lwu •IIKIL• (IIIO!l •IKnlnrnnl)on• "hnrd 
wlr<•ll" lnlulh•• 1111·111 clrcullry. 

3·:1·1. To dlonK•' llll' nddn•!S •1r llll' Ill' 2HO·IA, li!IIOW Lhlo llrOcodun•: 

•. Turn orr lh<• IIIIWI'J !Wilrh nnd unph1K Ill<' pUWI'r curd. 

b. Jll'h'tltit' ll~t~ lliiJ l.'U\'l'r h)' IIIIM!n'WhiK CJIIl1 til'rL1Yt lornh'd Ol lht~ n•nr nnd t:l1 llll1N1 d~t' or liW top l'O\'c.•r. 

c. lh'tnO\'t' llw lOfl cuwr. 

d. Tlu• nddn•!S orh•clor .wlh·h I• "'"'n Hl'ST •wllrlw• conluhwd In o duol·ln·lln<• lllll')llnrkoK<. I'IKun• 
3·:1 ohowo llw owlldl wllh Lho rori.Ory llll'!l'l vnlU<'b. 

''· 1lu· owlldl !l•lllnK• IIID)' nnw Ill' rhonKI'd wllh n pnlnL•••llnoLnmwnl (Ilk•• n pondlur Jll'll). 

NOTE 
fJn nor ,,.,all arll/l'l'!l owllch••• ·o lire "I" (JOiitlon. 7'/n\ rot/r lo rcorrvrr/ (or oprrla/nor. 

ASCII ASCII 
M5D LSD LISTEN TALK 

ADDRESS 1\I)DRES'I 

0 0 0 0 0 5P 
"" 0 0 0 0 I ' A 

0 0 0 I 0 .. D 
0 0 0 I I " c 
0 0 I 0 0 $ 0 
Q 0 I 0 I "" E 
0 ! I I 0 & F 
0 0 , I I G "I" .. , .. 
0 I 0 0 0 , rt OH ON 

0 I 0 0 I I I pq''::J 0 ,. 
0 I 0 I 0 • J NOT Uliii;O '~o 
0 I 0 I I • K ..... '. 0 •• PUiill Utili 

0 I 0 0 ~g 
liiD[ DOW~ 

I L ., FOn "I" 
lo I I 0 I - Ml 

., 
0 •• 0 I I I 0 N 

u I I I I I 0 UB 0 •• 
I 0 0 0 0 Q p 

I 0 0 0 I I 0 
1/I.CTIJIIY PRIUT VALUU 

I 0 0 I 0 2 n T,,Ul . M • 1001101 
Lti\UN ~ - • 0001101 

I 0 0 I I 3 5 
I 0 I 0 0 4 T 
I 0 I 0 I 6 u 
I 0 I I 0 6 v 
I 0 I I I 7 w 
I I 0 0 0 8 )( 

I I 0 0 I D y 

I I 0 I 0 ' z 
I I 0 I I ; I 
I I I 0 0 < ' I I I 0 I . I 
I I I I 0 > rl 

FIKUI'I' 3·3. IIJ>.IJJ Addreos SclccUon 
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3·36. CHECI<ING CALIBRATION 

:1·:16. Clwrklng llw rnllbmllon or tho •111nrt1. pmhe/cnllhtnllou modulo mny bo dono h)' porronnln~ n 
rc•rc•n•nr• h•m1wmtun• ndtllltnH•ut. Two uwthodo cnu be uoed which yield t•omlnnl nccurncl•• or IOJun C 
nnd !CunolC. 'nn•u' nn•: 

n. Triple point of wolc•r uolnK n Trittlc .. l'olnt·or.\l'nt••r Cell which rrovldco o jltobe/lnotnuncnt ••tllng 
orcurnc)' or 10,6m'c. 

h. lllgh qunllt)' Ire• both prvpnMl wtth d••·lonl7.c•cl wnlc•r nnd I«• which rrovld•• n tJtob<•/hutrunwnt 
u·tllng nrrumr)· or t6.0m C. 

a.:)7. Lorge dlrr•r••nr•• (>200tln thumbwlwc•l >Wildt .. tung• fhun I'M'IOUI ••tllngo mny lw lndlcolii'O 
or on• or mcm• or th•• rullowlng: 

n. ljunt•t ttrolw/cnllhmllolt mochtlc• lnotnli••d lnllw wrong chnntwl ror the owllch u•tllngs uu•d. 

b. l'robt• damn&• h .. n<:rum•d. 

c. lnotrunwnt d<•gmdnllon h .. occurc•d. 

d. l'roiJ<• ·nwrmnl lli•tory c•rror n••ulllng rrom high t••mrt•mtun• U5l', 

e, Ambient t<•mr•mturv during mc .. urvnwnt Is •ub•tanllally dtrrervnt rrom the ambient t•mremturv 
whL'n o n-rL•tl"ll~t> ll'lllpl'rnture odJuatnuml waa rnndL•. 

3·3H. Following th• rrvpnrnllon or th• Ice bntb or the trirl•·rolnl·c•ll nnd the Insertion or llw qunrlt 
probe the Urumbwh••l •wllcb•s cnn be ndjustcd, Watcb liw dl•play nnd ollow n minimum or 10 mlnul••s ror 
lbe quort7. prob• tempcraturv to 1tablll7.o, 

3·39. USING A TRIPLE POINT CELL 

3·40. The tompernturv or the lripl•·polnt·or.wntor I• tho tcmpomture or puro wut.Pr, leo ond water varor 
In thcrmnl equilibrium. II I• on• or tho rundomontnl dcnntng nxed pohcl.s or th• lnternnllonnl l'mcllcnl 
Tompemturo Scnlo (II'TS·68), nnd liw on• donning nxcd rolnt or the Kellin thcrmod~nnmlc tcmpcmturo 
ocnle. Thl• lempcrniUI'l.' hn• been nulgncd B vnlue or +O.OI"C on lito lnlcmnllonnl Prnctlcal Tempcrntuno 
Sc:nle, end n value or 273.16 I{ on the l{elvlnlhcrmodynnmlc scnlc, Triple·rolnt..or water cello nro u1cd In 
liw callbrnllon or lhcrmometcns, Allhough miMI commonly used ror the determination or the 110 or 
atandnrd·IIJ'Id• platinum rosl.t~nce lh•rmom•t•l'l, they 81'1.' also used ror calibration or qunrlz 
lhemromcten, thcnnl51ons, liquid In gin" lhcnnometens. 11tey Bl'1.' nloo uoed to e51nbllah lite 7.cto, nnd 
evnluate the stability or other tempernturo ..,nalng devll .. s. 

3·41. Checking callbrnllon u.lng lit< Triple l'olnt or Water (l'ollowlng text cxlrncted In part or whole 
rrom U.S. Department or Commerce, NllS MonoiiJ'Iph 126). 

3·42. 11w tripl• point or wnler (O,Ol"C) Is tho mmt u .. rul and Important or th• denntng nxed polnl.s 
ror callbmllng. Tit• triple point Is rcall1.cd In a , .. tod glaso cell (ouch as Jamttlnstrument Co., Model No. 
Al3,l containing Ice, water, and water vapor, When the cell lain uaelt may be placed In an ordinary boUt or 
chipped or cruahed Ice, and water. 1·1gurc 3 .. 1 ahowa the cell and lce·bnlh ayatem. 

3·4 3. The cell Is nl'ltlmmenscd In tho Icc bath with the mouth or the ro-<!ntrnntlhermomeler·w•ll above 
the surrounding lce·wuler level, Tho well Is thoroughly dried, then Oiled with crushed dry Ice and 
maintained rull ror about 20 mlnulea by replacing th• aubllmed dry Ice. Th• Initial rroezlng or water within 
Ute tripl•·polnt cell occurs aeveml degrou below the trlpl .. polnt tempcrnturo because water easily 
aupercoolo. 

3·44. When the water cioca start to rrcc1.c, nne needles or Icc cryatnla (dendrites) lnlllnlly ronn and 
protrude rrom Uw wall or the well Into the liquid. Th• nne necdlca quickly cover the well but soon 
dlaoppear to rorm a dear coaling or I•• on the well that will grow to a 4 to H mm thick manU• In nbout 20 

280-IA 
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1. Heavy black lull1hluld agol111t omhlunt 
IBdlotlon. 

2. Polyethylene tubu 'or guldino tho <tuarll 
probl! into the thl!rmomrW.!t well. 

3. Water vapor. 
4, BoroiiiiCatu olm cell. 
6. Water I rom leu bath. 
G. Thurmomutur well (pruclolon borul. 
7. Icc mantle. 
8. Alr·frcu watur. 
9. Polyurethane opon!J<!. 

10. Finely divided leu and watur. 
11. Dewar Flook 

1·1guru 3·4. Trlplu-polnt.<Jr-wawr Cell 

!! !L 

orwmllnn 
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minutes, lll•lmpurlnnlhl kt•t'l' 1111' w•·ll··umplt•lt•ly IUIIur dry let• dunnu lhls IWriud. or lhe dry kt• h•volln 
l!w Wt'll h; nll~lWt'd ln drop M'Vt•rnllndws nnd llwn llw wt•lllti Yl'OII•'d,llw il't' monllt' lllll}' ctnck. '11w dnilrl'd 
lriph•·lllllnl lt•mlll'rnlun• muy IU!IIM' nrhh•wd If. rmrk lnlhl' lrt• mnnll•• I'XlentL' rrnm lht• wl'il 5\lrfnce Into 
llw surn1un~'''" liquid wnlt•r. 

:Hb. In lht• llrll<t• .. , nr lntrudurlnu dry lr•· Into !Ill' Wt•ll •unu• ur Uw dry let• may II<' d•'IHISilt•d aruund 
lilt' llljl u( llll' t•t•JI, l'OU5III~ liH• Wnh•r Wllhi11 liW rt•ll hJ fn•t1/.l1 fiOiidly ncroM llw lop. 'J11L' let' Bl llll' lrljl or 
tlw c•'ll5huuld lw nll'llt•tllrnmt•tllnll•ly lu R\'uid llwpm!ilblu lm.•nkilllt of llw l't'll ltiR.\5, Wht'IJll\'t•r il't• h• frn1.t'l1 
!iOIIdl)' Rt'ttJ:.5 tlw hJil surfnct• nr llw t•t•ll woh•r nnd n 11lronlt bond hs furnwd \)lllWt•t•nllw llwrmnnwlt•r Wt'll 
nnd llll' nult>r rt•ll wnll, ony sUb5t•qtwnl fn•t•lilllt ur \'Bh'r lu•lnw llw tmrfnct• lt·c• cnn rt~sult In 5Ufnch111l 
lln'&~Urt• tu ruiJlun• llw rt•ll. Till' ourract• I•·•· rnn lw 1n•lt••d by rnlolnu tlw ,.,.II •llulllly and warmlnu llw top 
or llw n•ll wllh llw hands hri<•Oy whlh• ~"nll)' •hnkiiiK llw top or lh•• rt•ll old••way• to "wn•h" lin• n•ulon 
with lh•• <I'll wnlt•r whlrh radlilah•ollu·nwllln~ or llw la)w or lr••. 

3·16. Mlt•r ~I) mlnul••• no additional dry lr•• oh~uld lw nddt•d nnd llw n•maln!nu dry ire In lh•• w••ll 
•hould lw allow<•d lu oubllnw romiJh•l••l)·. l·innll)', wlwn lh•• dry lr<• In lh•• wdll• rutJiplt•lt>ly ""'"'· lht• r<•ll 
I• lnwt•n•d d«'IJI'r Into llw lrt• hnlh andlht• w••ll allow<•d lo nil with wnll•r. 

3·47. An hnnwnlon l)'P'' t•ooh•r mny IJll uwd lnsll•nd of til)' lrt• for frt•t.~tllliJ tlw 1r1• rnnntlt•, llowl'\'t•r, 
rnn• must bt• ••k••n lo nvuld ndmllllnu llw nuxlllary h••nl·lrnnof••r llquld,<•.u., alruhol, Into llw ourroundln~ 
lr•• bnlh. 

3·18. A wrond lr••·wal••r lnll•rfn«•ls rornwd by molllnK lht• lr<• lmnwdlaloly ndjarenllo llw well surfnr<•. 
1'hls Is rt•fl'rn•d lo os lla• 11 lllnt•r nwll." 'l'lw lnrwr nwll Is mndt• by lllst•rlln~J o ghs.<i lL n• at omblt•nl 
h•rnpt•rotun• into llw W(lll for o ft•w M'cr· 1ds. A h•sl for llw t•xlstt•nct• of lhl' lct.•·wnt-~r inlt•rfnct• U\'t~r llll' 
onlln• lnl••rior surrnc•• or llw manlh• I• lo KIVo llw cell a smnll rolnllonallmpul'" nnd d<•h•rmilw wlwllwr or 
nollho let• mnnll<• rolaln fn•rly nround lhe BXI5 of lill' lhentJOnll'll•r wl'il. 

3·19. Sumo ovldona• ••xlols lhnl llw lompt•rnlure or tho triplo·polnl rt•lllo oonwllnwu •IIKhlly low lnbout 
~xlo-·l"c) ilnmodlnloly nrtor rnoe?.IIJK, lhonorore, llw roll ohould bo pnopan•d nl 1<•1151 one dny prior to Its 
"'"·Tho nonoon ror UJiolow lnlllnllomlwraluno nnd Uw oubsenuonl ~rndunllnrn•ll5l• dutlnK Olll' or two dnyo 
lo n olondy vnluo lo not rl<•nriy l'Sillbllohod but Is bolll'Vod lo be comwrlod wllh slrurlurnl slrnlns lhnl nn• 
produrt•d wh•n llw Ire Is nrst rruzen; prt'lumnbly llw olrnlns Bit' nol!ovod wllb lim• ns llw Ire amwnl!. 'llw 
mngnllud<• or llw lowor lnlllnl lompomluno nnd the rnle or lnrn>Me lo a olendy lemporalun• value Is 
dopond••nl upon Uw spociOr lorhnlque !halls employed In [n•e7.lng lhe roll. 

3·60. To olilnlnnl<• llw amblonl room radlnllon ([rom rellln~ llghln In pnrtlculnr) a heavy blark relll'lolb 
(1) covers lho lop or lho roll ex<•pt ror a hoi• !IJrOUKh whlrh llw lhormomolor may ll<' lnoerled. Tlw 
lhermomelor lo pnocoolod In lho lro bath lhnl ourrounds tho coli ll<'foro It I• lnoerl"d Into the rell. A 
polyolhylono piMUr tubo (2) from lho hole In lh• roll doth lo llw n>ol'nlranl well pro1·idoo n guld<• for 
lnsorllnK lho !t'noor probe. 

3·51. CHECKING CALIBRATION USING AN ICE BATH 

3·52. A high qunllty leo bnlh pnopnnod with grt1Bl cnno and using d••lonl1.od wnler and lr• will )'l••ld an 
occurncy or t5m"C. Accuracy Is dependent upon wnlor nnd leo purl!)' nnd on lht• lorhnlqu• u!l•d In 
pnopnrnllon. 

3·63. Dolonl••d or dlsllllod walor and leo. Dolonl1.od walor and lc••, or leo mad• rrom dlollllod wawr In 
conjunction wllb dlsllllod wnlor Is uood lo pnopnr• nn Ire bQlh. 

3·64. A prnctlcal o•c norononc• can be CQnstruclod using tho rollowlng procodono. 

Flgure 3·1i llluotrnl<» lh• lco·bBlh: 

n. [ro·Dnlh Prepnrnllon. 

1. Wash )'QUI hlllldslhoroughly lo nomovo any onlls, then W115h tho Downr nnsk 1r It Is dirty. 

2. Rln•• the llewnr nnsk In dolonl7.od or dlsllllcd wnwr • 
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Probcll not ton then 1/2" from 
wall of flaslc, lmmonlon ot loon 
4-1/2'' from 1011 of slush to til" of 
probcu, 

Slush of shaved or flnoly cracked leo 
to bottom of fluk whon both Is 
made, Koep a minimum of 1" of leo 

~v-probes. 

'I 

I II Jl, IJ 

Opvrnllun 

Cork or othar sultahlo llopper. 

Up110r surfaco ol !lush. 

Wide-mouthed Dowar flask, 1 qt. 
capacity. 

l·)guro 3·5, Procllcullco lluth for Collbrallng Quartz Thormomotors 
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:1. Crmh , .. much delonl1.l'll ' dl•lllled•WDl<•r leo ••I• rwcded to ilDCk the 011w'r nn.•k full. 

·1. In n •epnrnl<• contnhwr lhnl hn.s lwen rir•"d In deloni7.J>d or dl•lllled water, mix deionized or 
•ll•lliled water and I«• unllllhe mixture I• r•••cool<•d clo"' to the fn•czln~ point. 

6, Pour llli• wntcr Into the Dcwnr nn.sk, Oiled hr •tep 3, unlllllw water Ievell• ju•l below the top 
of the 011war nnsk. This wnll•r 011• the void> In the lcr pock, 

b. Icc llnlh U•e. 

I. Wnsh the •en•or prolw to b<• U5cd In dclonlwd or dl•llilrd water. Thl• I• very Important to 
mlnhnl7.t' contamination of the Icc both. 

2. If llw sen•or probe l<•mp<•ratun• I• KT••tcr than l 25'C, precool the •en•or probe in n ·,cpnratc Icc 
bath 1 u•lng procedun••ll•ted In Item a.)lwforc placing I lin the main let• both. 

3. hu<•rt llw ••n•or probe In llw lcr pack by nnt using n prerh,.cd Klw rod to fomr n pilot hole In 
the Icc pack, tlwn ln•ert till' "'n•or probe 1,110 the pilot hole, 

I. Siphon llll' wntcr out of the hultom of llw ll<•wnr Onsk when n •lgniOcnnlm<•lt hn• uccum•d. 

~. llt•pnck llw llcwnr nnsk with mun• dl'ionlml. or dl•llll<•d·wnll•r lcr. 

3·55. Top wal<•r and Icc. Tlw most practical of nil in baths Is Icc made from top water. llrproduclbill~y 
and nccurn<'\' will dt•p<•nd on many vnrlnbl••• (gcogrnphlcod locnllon, water lmpurill<•s clcl. To drlennln" If 
tb<• occurar)' nwl'l• your minimum n•qulrrnwnt•, Icc bnl~• prcpan•d according to paragraph 3·33 or 3·43 
mu5l bt• u5rd a'i 1 comparison 

3·56. l'rorcdun•• fur pn•parlng a tap water ICL• both nn• th<• snm••"' prorcdun•sll•t•d In paragraph 3 .. 13 
t•Xct•pllhnl lop wnh•r ib uwd. 

3·57. OPF.RATION USING HP·IB SYSTEM INTERFACE 

3-58. flp.[B is llewlctt·l'ackord's lmplemenlotlon of lEEE·488-1975, "Dil!iiDI lniA!rfocP. For 
Progrommoble lnotrumentotlon". It enr1bles the HP 2804A to be controlled, In o sysiA!m environment, by 
on independent controlle•. 'lb fully utlll•e the flp.[B copobilitl1!8 of the HP 2804A, you should be fnmillnr 
with the conten!.B of lEEE·STD·488·t975. lnformntlon is olso nvniloble from Hewlett.l'ocknrd by ordering 
"Condensed Description of the Hewlctt-l'ncknrd ln!A!rfucc Bus", HP Port Number 5940t·90030. The HP-Ill 
document is olso included us Appendix B ot the rear of this munuol. 

3·59. Tiw liP lntl'ffnet• llu• tran•f••rs rlatn and •·omurand•, on t6 slgnnllhws, bt•twet•n componcnt.s of nn 
insln.JnWIIlOliOII S)'5h'lll. Jnh•rrnrr runrlions ror t•nrh 5)'Sh11l1 C'Oillpont11ll on• pl'rrornwd within l'Bch 
comp01wnt AO only pD.5A(\'t' rnblinK I!!. nt•rdt•d to connt•rl tht• sph'm. 1lw robh•s con1u!cl nil in!ilruml'nl5, 
rontrolh•rs, ond utlwr compont•nts or tlw r;y!!ih'm in pornlh•l to tlw !!iiKnnl iint•5. 

3·60. The data lines (IJI01·010Hi nn• rcSt•rv•d for the transrcr of dntn and other messages Inn byte· 
••rial, blt·pnrallelmnnncr. Data and nwssngo trnr11rrr Is a•)'nchronous, coordlnntod by the three controlllnr• 
IDA V, NRFIJ, NUACI. The other Ow lin••• nrc for control or bus activity. Tiro control line• arc ATN, lFC, 
REN, SRQ, EO I. Figure 3·2, 11<'111 8 provldo• an oxplannllon of tbo•o •lgnals. Figufl' 3-6 •b~·.vo tho linea. 

3·61. Devic••• con•wctt•d to Uw bus may b<• tnlkt•rs,llsl<•n••rs, or controllers. Tiw controller dlctalt'5 tho 
rolr of t'Bclt or tiw ol-'• r dt•\'ict•s b)' st•UillK tlw ATN lilw tnw nnd sl'ndinlt tnlk or llslt•n addn'~t·s on lilt• 
dolo llnr• llli01·DIOHI. Addn•!I.W5 an• M'tinto t•nch dl'VIet• at Uw lilllt• of system conngurnllon oltht•r by 
swild••• built Into tlw d••vlc<' or by jump<•rs un n PC bunrd. While Uw ,\TN llrw Is tnll', all tl••vlcos mu•t 
Iiston to tbt• data lin•·•· 1\'lwn Uw ATN llrw i• rniM•, only drl'lccsthnt hn1·o bt•rn nddrc .. rd will ncllwly 50nd 
or rect•h·t• data. All otht>ts ''!llOn> tht' dalo linn. 

. -·· ------------:--=-- ·---·-,·-... ·~··--:------.,.,, -~-... ----·-

• 



-·-- : ,,!!~~~~.I I i ,, 1111 '' 10 __ I I 

2H04A orwrallon 

Oovlcc A 
t t t t t l1l_fl 

Able to toll<, 
Onto llus linen, ond -

control ( 1-- 10 Lln01l 

~ 
(e.g., colculolorl 

I 
Device ll 

"" 
Onto llyte 
Trnnlfor 

Able to tolk ( f-r- Control 
ond lillon 

~ 
(e.g., quRrlz 

thnrmomaterl 

Genarol 
Dev<ce C Interlace .... Management 

Only able lo 
Iiston 

.\ 
(e.g., signal 
generator! 

Device 0 
-~ 

Only able 1'1 
talk 

(a.g., counter! 

_,0101 ... 8 

DAV 

I NRFD 
NDAC 

IFC 
ATN 
SRO 
AEN =e E01 

Flgur• 3·6. Bu• SIKJlal Lin•• 
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:Hl!l. lnfurmnttun h trnn~~tnllll'clamllw dntulilw~ unth•r M't(tll'lltlnla·untrulur llll' tlna•t• t•untrullltw,.. Nn 
'h'fl In llll' M't(Ut·m·•• t•nn Ill' lnltlnle•cluntll tlw rm•\·lnu" ~<~h•tJI~'~ l'UIIIIJh•h••l. lnfunnnlhlll trnn"ra•r •·nn fltut't•c•cl 
II!\ ru~l II\ tlt•\'h'l'h 1'1111 rl'l'lfHIIHI. hu~ Ill) fllhh't thnn lht• ""'""''"' ch•\Wt• j)tl'M'IIII~· llthfra•\M II U!'l lll'tl\1', Thlb 
jJIIriiHih M'\t•rul dt•\,t't'h tu n•c·c•l\'1' llu• "-111111' ltll'h.'lllltl' hyta•nlltt'lltn•nll~. 

a.na. Till' lljll'tnllun ur llw lnh•rrm··· '" ttt'IH'tnll~ l'lltl(tttllt•d h) IIIII' th'\"11'1' l'lllll(l(lt'tllll od lib I'Uilltlllll•t. 

ll Ubl'h n UtiHIJI uf l'tllliiHRIHh hi cllrt~t•l lht• olhl't lmltllllll'l\lh Ull llu• hUh llll'lltt}'llllt tJIJI llll'lt runrllnn~ IJ( 

lnlklnU umlllhlt•nln". '11u• t'llllltulh•r hu" two Wll)" uf M'llllllllt tnh•rflu·a• ma'"'"""''"· ~tulllllna• lllt'MIIIUt'"· \\'lllrh 
L'IUIIUJl 1'':\1!'11 t·un•·urn•ntl~· wilh uliH'r mulltltn•• 111•'"-"'1111•'"'· ntt· M·nt uH•r lh•• •'llthl tlutn lin•'" 11111lllw tlirt'l' 

tromf•·r·llll!\ IIIII'!\, lluilllll' IIH',!'IIIJ~I'II flfl' ltllllllft•rrt·tlu\'l't 1111' n\'1' lllllh·talunllllll'!\ uf Ilia• IJI!IIIRl:l'llll'llliHI"o, 

n. Addr•·~~~·"· ur tnlk unll li!\ll'll •·unHnnn•h. ~~t•h•t·l tha• lmtnlllll'lllh thnl wtll ltllll!llllll 111111 llt't'a'fll alntn. 
'1'111')' on• nllmullllln•• m•·~'•it••:,, 

b. Uniwnal t•nmmnrul5 L'DIIIil' t'\l't)' lmln1111t'11l t•qulpfwd IH du 11u hJ twrfurm n t~tH•dnt• inh•r(nca• 
utwrouun. 'l'ht•)' lndud•• rnullill1u• lllt'b:IUJtt'b ond thtt't' unillrwt·urnrnntulb, inh•r(nl't' dt•nr (I FCI, tt•m••h• 
••nnhh• !liEN 1. nnd ollt•nllnn (AT~ I. 

r. Addn•s1wd L'Urnmnnds nn• !ilmllnr to unlwnnl crunmo111b, t'Xl't•pl lhnlllwy nfft•t•l t)llly lhow dt•\'IL't'b 
lhnl nn• oddrt•6.\t•d and on• all multlllm• L'Urnmoruls. An illlllnHnt•nt tt'lifJIIIHI!i tn on nddn~ht•d 
L'Uitltnnnd, hnwt•V••r, unl)' nflt•r on oddtt•M hru, nln•od)' lnld itln bl' n tolkl>r or ll!ih'lll'r. 

d, St'<ondory commands nr•• mullllltu• ntt·IIS•~··• lhol on• olw•Y• UM•d In wrl••• with on nddn·"· uulnonml 
rommond, or oddrt•Mwd c•munond CnhiO n•(Nn•d to n.s 1nimnry L'ornmntut~) ltJ rurm n hHII!''t \'''~Inn nr 
l'Bch. TllU& llwy t•xh•nd tlw rmh• !:ipBrt• wlwn IWL'No:snt)' . 

3·65, Tho opt•rnllonnl rocillly lhruugh whl<h • dt•vlco CDII n•t•t•lvt•, (lr11Cl'll5, DIHI "'ltd lnronnolhtn l)Vt•r tho 
bu• I• n n•l or lnlt•rrnct• l'uncllon•. IEE" .. JHH-1075 dt•Otw• ooch lnlorroct• Funcllnn In lt•rtn> ur llDlt• 
dlngmm• lhnl ··xnclly l'X(Irt'll5 all (10115lhlt• llllt•mcllons. Tht• Ill' 2HO·Ii\ IIIIIJIOIIIl'IIU llw rullowln" JJ·:l·:t·~·IHH 
lnlorrnct• runcllon•: 

Alii - i\rrt•pl hond•hnkto 

Sill - Sourct• hondshokt• 

1'1 - Tnlk••r 

Ll - U•lt•twr 

Sill- Service lloqu•••l (Slotu• bylt••cnnslottll 

IlL!- 1\omolt•/Locol 

I'Pl - l'nrnlh•l l'oll 

DC I - llt•vlrt• Cit• or 

01'1 - llovlrt• Triggt•r 

3-66. Tho liP 280·1 A I• pNKfDIIIIIIl'd lhrouKh lll<'"•g••• nn lho III'·IU, Tho dt•vlct• dt•pt•ndt•ttlllll'""K''' ln 
which tho liP 28il.JA ll'5ponds on•: 

1'1, T2, T:l, 

IU, 1!2, 113, 

[)II, 01 

GO,Gl 

II~. Ill 

JO, Jl 

X 

Tt•utpt•mtun• ril'lt•l'l 

lh•solutlon st•lt•d 

IJAC lgnon• On" 

ConOgun• ror group "x••cult• Trig"t'r 

Somplt•/llold modt• 

lntl'rrupl modt• 

IMltnllt•r ror Conlrollol'll which nil' not "'lr·ddlmlllng 

2Hil.JA 

" 

e 

• 

!t 

" 



Opvrnllull 

:1·117. '11w Ill' ~lill·IA un•• H'<'llllllnry n•hln•.,.ln~ 111 llll)lh•nwlll nohlllhmnl ro•ntlln·•· tio•o•u1111nr)' nohln•"lll~ 
n)l)wnr•llltlw roJntrulh>r, n• n "''"r n•ul•ll•l\ lo .n11nltullw Ill' ~lill·l A llonl lltlll'hh• llw rulluwlnu: 

61-:CONUAII Y Alllllli-:HH 

I) I 

I)~ 

11!1 

0·1 

or, 

!)II 

I'LINCTIO~ 

llo'llll•lnlllh •lrlllll 

lh•nol •·lonmu•l I l'n'"'' 
Ht•lllll'IHIIIIWI :.! l•rt•t:.t•l 

lto•nol ••lonmwl I rnllhrnllun IIHIIIUII' hh•IIIIO••nthou 
numlwr !Null• I 
llt•nold•nmu•l ~ t·nllhrnllullllloJtlolh• lolt•nllnt·nllun 
numlwr tNult•l 

1\'lih• lu UAC 

NOT I·: 

'1111• <'llllhrallun mnoluh• hlt•niiOt·nllnllllllllllll't I• ll11• ln•l •I~ oll11ll• n[ IL• wtlnlnumlwr. 

DO/Ill UAC l11non• nn11. 

ll'lw11 llfl, llw llAC will iw ll)Hlnl<•ol rrnm Lht• olil)lln)' In nwmln11ro• wlllo lilt• rru111 )HUII•I •wlldl 
"'lllnK•· 1\'lwn Ill, llw 1),\C will rr,.o•lo• wllh tho• hut npolnh•, 111111 wilt lw ro•rn••llo•ol nnl)' hi' 
n•vo•l>lnn ln I)<J, ur hi' n •••rm1olnry nololn•" (06) wrHo• lo llw III12HO·IA. '1'111' lnlh•r n•o1uln•• n IICU 
olrlnK ln I•• "'"'hi' lhr rnlllrnllt•r ln ll'<UIIolnry nololtl'" nn. '11u• Ill' ~Hil·IA wllllnkt•Lht• ln•lllon•o• 
•IIKilli nr llw •lrinu In UIJtlnh• llw nnnlnu output. Noll·llUIIII'ri< 111rnrmnllnn llndudtnu •h•rlmnl 
point I will lw lunnro•tl. Tilt· Ill' 2HIJ.IA provhl••• l•ndlllll·l••ru 111u•rthm ror IICU •trinu• h•" tlonn 
lhtt'•' diJ!)t•. 

ll\1/lll 01-:T ConOKUt<'. 

\\'lien up, llw Ill' 2HO·IA wllllunon• llw m:T rnnunn11ol rmmlll<• hu•. 1\'lwll Ul, 1111• Ill' 2HIIolll 
will wnll [nr 11 UI-:T <OIIIIIInllol, dl•llln)•lnuiiOI,Il un llw Ill' 2HIJ.IA ollh)lln)'. An<•r n•rt•IVIIIII UI-:T, 
llw Ill' 2HO·IA will rumnwnr•• n•n•llnK. lr llll' S/llmnoh• l•tnw !Ill), lilt• Ill' 2HO·IA wllllnk•• om• 
n•ndlnK, dl•plny llw n•oult n11d llullt lh<• !lATA IIOI.U nnnundnlnr. Tlll•lll•trullwUI will wnll rur n 
m•w Ul-:1' hornn• tnklnK nnnllwr n•ndln11. 1r Sill I• nul ""'t•rh•d IIIU), llw Ill' 2HO·I A will n•nd 
cnnllnunu•ly, nnd wlll1111l wall rnr n lli'W !1\·:T unlll nnctlwr t·nunuun• m•• .. nut• I• n•nlvt••l. 

1101111 Sill Modt•. 

1r 11\l,llw 111'2HC·lA will n•ud rnnllnuuJJ5II·· 

1r Ill, llw Ill' 2HOIA will mnkt• nm• n·ndlnu. dl•pln1· lh<• n•mll nnd ll11ht tlw llAT.\ 1101.11 
nnnundnlnr. !Sot• 00/IH, ) . 

. IU/.11 Sill! Moult•, 

lr JO,tho Ill' 280-lA wlllnotuonomto n .. rvlco rcquo<l. 

lr ,IJ, lilt' Ill' 2HO·lA will ll<'lll'rnto• n u•nlrt• n•qacll IHIILI ll>"'th•d) nnrl IIKIII tlw SI-:IIVICI-: 
onnunclolur wlll'll lll'W dolo l~t o\·oilnhlt• rnr trnn!i(t•r. \\'ln•n llw dolo hn.s l)t1l111 B~l'l1fJh·d~ llw 
s~:Jt VIC!; nnnunclntnr will lw t•~llngul•lwd. 

X An ASCII X u•n·t•• 11> n oh•llmltrr rur lhnw runtrullo•l\ whlrh du nut <l<>llmll dnlo Lrnn•r••l> 
nutumnllcoll)'• 'l1u• Ill' 2HIJ.IA will r<••pund l~ llw rullnwlng ol<>llmll<•rs: X, Clt/1.1', I·:Cll bllolnK on 
nnnl bytt•. 

--·· 
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H<•«JIHinr)' tullln• .. II 1; otnlll•·•tnnu 
1\'hvn n til•enlulnt)' mhlll'" Ill n•Jull•l"'rrnrnw<l Uu• 1111 ~t;tHh pin•·••• um••"nH•' otrtnu n11lh•• .,u, 
lib rnlhmot 

1•: ~s 'l's It~ !Is .Is II~ lh t'II/I.F 
' Wh••n• ~ l•llu• llllllll'rh' lllfurmnllnll n"mlnh••l wllh ••nd1 nltlllll•'ltnnwh•:. 

'llw '1·:' <'1111rn"l''r vii·•·• mnr •lnlu• nr lh•• 1111 ~HIIIh. 'llu• •trl111111 Ox•••l rnr111•1 lr,.,.t,nt.l<'h'l> 
I • t:ll/I.F ll'llllillnlnrt ln1111· 

H••mn•lnry h<!dr•'" 02tll:l), I 1 • r••nr IHHII'IIlllllll 
h n•1•l llf ,,.,:li!Hinry n•hln•" ll~ilt:ll n•ltlm• n :I·<IIUII t!Cil •lrlnll rrnm llu• d1nnu••l I l~llltumlt· 
Wlll'l'l 1111'61'\&, 

H••mJulnr) t\ddn"• ll·l(llr,, 
t\ n•n•l of •••eundnry nddn• .. IJ.I(llr•t n•lun10 n ll·dlltlllll'll•lrlllll frnm lit•• l'ilnlllll'l I 1~1 t'nllhrnttnn 
Muduh• I d••llll n t•nttun t•umlwr 0••1•1 In 1111• t 'nil hrn llu 11 Muduh•. 

Htocutulnr)' hddn•• 1111 
Wllh lim IMC ll(noro FinK aoomod IIlii, tho 1111 ~HOM utulnh•• thv nnnluu nutput hnn•d 011 
tnrMmallon ••nl to "'enndary odd"'" 00. 'l11o Ill' ~IIO·IA u••• tho IB1tlllll•• 1111(11• nr n •trl11g, 
IHIIIlriliK llllll•llllllll'ric datn, Fur lt•M thnn thrvt• diKII> ur dnln, llw 1111 ~HO·IA lnoort• h•ndlnl( tl'rlll. 

l·:xnmpl1•1 

1. t\ tmn•r•r ur "t!UO" wlllr•••ullln nn annlu~ uutpul or r •. oo Vile, 

~. t\ trnn•r•r ur "Ill', will rv•ultlll nn nnalnl( outiiUl or 0.111 Vdc. 

llntn 'l'mn•h•r 
t\ dntn rvnd rrum lh<• primnry adciroM, n•lum• n nsod rnrmat 6111111( nr II h)'t•• (lnctudlnK •ll(ll, 
dtoclmnl nn•• tc•nnlnalur), 'l'h•• Ill' ~HO·IA JlldYid•• l•ndlnK and lmillnl( blnnk> 11.1 n runrllon or 
••h•ctvd rl'bnlullnll and lll611l,t\ Y 1m '1'1-:M I'I·:IIA'I'U Itt-:. M<'""K" 1trinK I• 11.1 rolluw•: 

s n1 n2 lla "" n,1 n5 n6 n7 Cll/1,1' 

For I·:Xllmpll•t Wllh '1'1 Gild 112 ll•l••rt<•d, rnr • l<•mpvraturv or -o.OI·c lhc• data •trilll( ,,, 
-6SO.O 16S Ctl/1,1'. 

l;rror Cnndlllon• 
111wn nn Ill' ~HO·I t\ mnr cu11dlllon oecul'll, th<• ln•lrumvnt wllltmn•mlln rvndlnK or 000, Cll/LF 
whl<h for moot conlrnllm I• arr<'llh•d 115 oo•J, 'llw lwrd•n I• Uwrvron• on tho uwr to dt•tvcllhl• 
onl-of.rnnl(<' n•nllllll( and tll'rfonn a otntu• tv•ld (61\C ndd"'" 0 1)lo dc•h•nnlnc• llw vrror rondlllon 
and Lnka' c:nrn,cllw ocllun. 

3·1111. 11w Ill' 2H0·1 t\, Ill'· Ill opllo11 111u two mod•" or opvmllon: 

n, Controllvd d<•Yir<•, 

b. 'l'nlk Alwnr• dv1·tco. 

3·70, 11•• 'l'nlll Always ITA) modo I• •vlrrtvd by llw Ill'· Ill t\ddi11M Swltrh lh7SH ), In ll• "1" po•lllon, 
th• liP 280·1 t\ "''""~~'' lhnt nu contmllvr I• on tho bus nnd trio• to trnn•f•lr dnln art.-r vnrh IIJOIUUI'I'OJ<nl 
Tiw Tt\ modo to d••lt~n•d for outllUliiiiH to a dhtllnl pnnwr. !Mn rormpl I• I~" •nm• n• ~<'lcrilwd In 
pnrntrraph 3·GO. 1'h• liP 280·1 A rvmaln•ln locnl rontrol •u thnl mod•• and ro1olullon n111 conlmllvd from II> 
rmnl pnnvl. 
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Ill' 2Hil'.A OJJllrntlun 

:1·71. OJrorullun u( tho Ill' 2Hll·IA. 111'·111 I• n functlnn u( th• runtrullor nrul tho •lovlr,.•I•Jr•n•h•rll 
11lt!tllflll{lt.tWL ltJ whkh the liP :lHII·IA Yt!IIJUIIHIH. 'l'he ttt!IJUI!Ili:L• ur 111t!IUIUI(t'lf 1)1\ the IIP·IIl th•fh1t'li lhl' 
Ullt!rnt~nn nf the Ill' :.!HU1A. Fnr t!Xnmph•, Llw ilultrunumtntHrrnhJr mny tin n Htnturs titrinu Ht.~llll frnm 
eu.!c:aHu 1.ury mhln.'lfH UL ntul tCJ(ltiiKttHn tlw II P :lntHA fur the next hiKh'-'HL rmwlullnn. Mt!Ktiiii{L' IU!tJUt!llrtHIIl 

th< IIP·III •huuhl thun ho: 

:--' 

-

UNL!STEN 

I 
TALK ADDRESS 

GROUP 

I 
SECONDARY 

JI.DDRESS 
GROUP 

I 
STATUS STRING 

MESSAGE 

Clur th11 2004A 

Stl•ct 2804A 11 

Soloct 2B04A 
add,.,.. llalt 
muu: IJ~ two I 

A••d 1111UI m 
pt1ntll. 

hiker. 

clr 1t3 ur cmtJ 7, "r' 

cmd /, "7UM" 

wrt 71301 (Not•~ 3-h\'1' 
lnnructlunl 

rod'1301,A 
pnA 

Exx Tx Rx Gx JK Hx DK CR/LF 

I 
UN LISTEN Cloor lho 2004A clr 7t:lur cmd 7, "1" 

I 
WHEN ADDRESS S.laC1 tho 20 04A It lit· and 7, "7U-" 

GROUP ''"''· 

I 
I MESSA..:iE "R2E" I teltct MEDium wrt 713, "R:ZE" 

! 
I 

E.amplt for G026A controller 

cmd 7 ... 

111 
... "T1R1" 

Cloorolllloton*' I 
Ta1ktr 11ddta• (conuoll•l 

- S1l1ct T1 •nd Low rttal•;tlon 

- Llllon odd till I20.....,AI 
FIJf' T1lk 1ddr•, UN '~'JM" 

Nota: AU abovea.klmpla• nflr to th• t1P Modti'IB26A uMd 11 tht control Itt, "''"to "CondenMd O.crlptlon of 
more Ofntt~llnfornutlon. tl'\t Hewltu.Packatd Interface Bus", HP Put No.l5940 1.00030, for 
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SECTION IV 

PERFORMANCE TESTS 

4·1. INTRODUCTION 

·1·2. Tt~st:i !11 this l'il't'liun \·rrlr~· llw instrunwnl'K t•lt•l'lricnl pt•rrormnnrt•, Tobit• 1·1 ll~;l~ llw ... drunwnl 
~rw' 1nrnliur, ... 'l'lll'&t' Lt•s~ ma.y ht• urwd ns port or lncomin" inrqwcllon, and con bt• dorw wtlhout Bl'l.'t'!'..~lnu 
u,.. 1115tnunent'• lnl<•rnnl rtr<uiL,, If th•• lnotrunwnt fnll• l.o p••rform ••lndlcnt••d lnthl• "'<lion, n•f••r to llw 
tn.uhl••slwolln~ pn><••dur.• In ~ • ..,uon VIII. 

4-3. EQUIPMENT REQUIRED 

1'< .. L••qulpnuntn•quln•rJ for llw '"''' I• llsh•d In Tnhl•• 1·:1. 

4-4. TEST RECORD 

•I·&, lh"'UIL' uf t .. t. mny il<' n•corded on llw 1'<st ltocord locntcd ntllw end of th\5 5ccllon. lle•uiL' of 
llw~t· lt•sU record(lrl duriny: ln('omlr1K husp('ction con br us•'d ror cornpnrison In mnlntt.~nnncl', troublt•· 
•hoollng m· following n•pnlr> llnd,'or adjustment.. 

4-6. CALIBRATICJN CYCLE 

•1•7, I'BClOI')' ''nlibmllon of the qllnttjltobc/cullbmllon module <Oillbinnllonil 11!COI11JtWildCd no moll! 
thnn once cnch yenr. A r••feron<•• temp·1mture ndJu•trnent mu•t be mnde when the ln•trurnent I• fit>! 
r••ceivod from the fnctory Blld tiwn, within thelnst30 dny5 pll!<edlng the U5e of the ln51rument. 

4-B. PERFORMANCE TESTS 

·1·0. 11w complexity nnd exp••nse of p••rfonnnnc< IL'SliiiK 100'~ to the ln•lrumenl'• spcclficnllon• ns 
115l('d In Tub It• l·l on• such that 11 0pt'rnllon \' t?rtflco.lh.m" l[lsls Bfl' "1.'-:omml'ndl!d. ThL•sL• ll'sh Bn' l'o.sily 
dono nnd check nl lensl 90?1- or the ln•lrunwnt cnpablllllc•. Al•o lhe•e le•t. can be u5l•d •• Incoming 
IJI'pcctlon lc•l5 or teal.\ lo b< m:Jde following ropalr. 

4-10. OPERATION VERIFICATION 

4' 11. Opernllon VcrtOrnllon consl•t• or: 

II. Opl!rntorA Ch!!cka. 

b. Error Meoouge TheiB. 

c. Refcr•nce Thmpernture Adjostm•nto. 

d. lnt.rnni·Edcrnul Clock That. 

"· Digitnl·to·Anulog 1e•L 

r. IIP·Ill That, 
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4·2 

·1·12. To vorl()' lnllrunwnl Ulll'mll~n wllhuulloollng nil or lho •lwclncnllun' Holed In Tnblo 1·1. do llw 
following: 

NOTE 

hutrumcnl will nul opunlc If IN'I'·EX'l' Swli.<h 11 In EXT nnd no I Mllr.lnflllllo Dfipllcd 
lo CLOCI( connccton. 

n. Do U,o Opcrnlor'• Chock In &ocllonlll, pnrngrnph :I· I G. 

b. Du lh•• following l'rror Meo:snge '!'colo. To do the .. trol.o, thr lnotrunwnt muol be powcn•d down 
befall' ll'movtng the cnllbrnllon module• nnd powell'd up to trot for llw error mc11ngc. l'uwcr up or 
down I• dune by pn• .. lng llw LINEowltch to ON or lo STANIJIIY, rcopH!Ivoly. 

NOTE 

"EilllOil I, 5, nnd 6" cnnnol be ohnulntcd. "PitOIIE l nnd 2" nil' qunrt7. prubr 
out·of·tnngc condlllono (lompcrnlull' lfl<'riOcnllono cxc«dod) nnd ohould uot b<• 
ohnulntod, 

l. l'owor.down Uw lnotrumcnt nnd pull out chnnncl 1'1 Cnllbrn!lon Modulo, then pow•r·Ufl llw 
ln•trumrnt. Dioplny ohould be 1m non 2. 

2. Pow•r·down the lnotrumcnl, ll'hulllll ilw 'rl Cnllbrnllon Module nnd powcr·U(I the hutrumcnt. 
Dloconnecllhc Tl qunrtz probe. Dloplny ohould be CitRO I! 7. 

3. ltcponlllcpo I nnd 2 tor 1'2 dtnnncl. Dloplny ohould be EltllOII :l nnd Eltltolt H rcopccllvcly. 

·1. Pow•r·down llw lnotrumcnl nnd ll'movc tho Cnllbrnllon Modulo• from Tl nnd '1'2 chnnnol•, 
then powor·ur Uw lnotrumcnl. Dloplny ohould be Ell ItO It ·1. 

5. Pow•r·down the lnotnuncnl, ll'lrutnll the CnllbrnUon Modulc(o) nnd ll'Connccl the qunrt7. 
probe(o) U1cn powcr.up the lnolrunwnl (I( only ~n• chnnnel I• uocd, uoc chnnncl Tl ). 
TempcralUil' Indication ~~~ the dloplay •viii be the T1 chnnncl qunrt7. probe nmblcnl 
tempco;.:.,o. l'Jtoss MED lt,•:SOLUTION; dloplny lemperatUil' resolution ohould lncll'lll< tu 
x.xxx•c nnd ll'adlnK:S shoul~ chango nl a loticcond rnlc. Pll'ss 111011 IIESOLUTION; display 
lempcrntull' should ln<ro111elo )' .XXli:'(C •·'d ll'ndlngs s~ould donngc cvrry 10 oo"<onds. 

G. l'rc" '1'2 nnd ll'pcnt proccdurn or step 5. 

7. It both chnnnels nil' used, pll'o:s Tl-'1'2. Dlsplny will be lemporntull' dl(foll'ne<• between Tl nnd 
'1'2 qunrtz probco, lwsolullon will chnngc 111ln step 5. 

c. Do the ltcfercncc Thmperntull' Adjuotment uolng lnfonnnllonln •cellon Ill, pnrngrnph 3·25 ond 3·27. 
Accuracy dc•lll'd will dctcrmlnc the method or checking cnllbrnllon to UOl'. 

d. To do the I NT· EXT CLOCI: T<'fit, nn external I ~lllz, nl I VllMS/1 KOhm mull be connccted to llw 
lrulrumenl ll'nr pnncl CLOCK connector. Enoull' quartz probe nnd Cnllbrn!lon Module nil' lnolllllod In 
Tl channel, 

Sci INT·EXT Switch to EXT. nloplay ohould be nmblenttcmpcralurc or 1'1 chnnncl qunrtz probe. 

c. Do the Dlgltul· - .. ·Annlog Teat na follows: 

l. With the Instrument powell'd·up and oporallng nonnally, connect n voltmeter {ocllo ll.o 10 volt 
range) to the liP 2804A ll'Ar panel ANALOG output (obocrvc polarity). 

j i i : ~ 

• 
I 

' 
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280M 

n. 
Ill i .i l • .illl. I I ' Ill, I' I ' II 1ll , II I I II 

2. C<Jnn•ct All oii<lllo•cotw to llw ANAI.OO output (ob<•lw (!OIArlty), 

I I II 

3, ll•t th• hatrunwnt rrunt pn1wl CAI.·OI' owltch to tho pmlllon• ll<h•d In tho rollowlng tnhlo. 
Voltmoh•r n•ndlng •hould h• •• ll•l•d. 

CAlAJI' Switch 

ov 
6V 

lOV 

Voltnwl•r lt.Adln~ 

0 Volt.! .00·1 Vdc. 
+ 6 Volt. ! .012 V,k, 

•10 Volt. 1 .008 Vdc. 

No ooclllnllon• •hould lw ovldonlln onch owllch (!<»Ilion. 

4. S.t CAL·OI' to OI'·NOllMAL nnd octlho digit. wlodcd •witch to XXX. !Up(!CIIllOII po<lllon). 

6. For llw dl•plnycd Mnp•mlun•, tho voltm•tcr l't'ndlng will rnng• rrom 0 to 10 volt• Cd•twndlng 
ontcmp•rntul't'). E!IJII!l(Jio h•mpcrAlUI't'5 And voltAge< Bl't' il•t•d bolow: 

ExAmpl« or nnnlog output voltng•• for NCilMAL An~ OFFS~:r Mod••: 

DISPLAY~D ANALOG Vdc OUT ANALOG Vdc OUT 
TEMP':RATURE 

I XXX I • SELECTED DIGITS 
NORM MODE OFFSET 

.,2r3.94143'C 3.04 8.94 

•1no8'c 4.43 0.43 

~123.~3'C 9.44 4.44 

+123.19991 o•c 9.99 4.99 

+124.1 ooo lo•c 0.00 5.00 

+124.o~·c 0.10 6.10 

• o.~o·c 0.001 6.01 

o.i ooo lo•c 0.00 6.00 

-o.~o·c 9.99 4.99 

(No oscll101lo"' ovldont on oocll1oocopol 

6. llopcAt Step 6 with tho CAL·OP•wltch ••Ito OP·OFFSET. Vollmclcr l't'Adlng ohould bo orf••t 
by +6 volt.. Step 6 U•t. CXL.nplclcmpcratul't'< nnd vollngu. 
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f. llu thelll'·lll 'I'm l "" full••"'"' 

I. l'owor upllw ln•lrunwnl. 

2. Ob61 rv•• llw lll'·llllill n•hlr•• .. (fndlll)' bl'l nl "tuhlr I :1"1 fulluwln~ nulumnllr ll•lf·rbt'<k. 

:1. I '11ot•rw tbnllht• lnotrumenliJB""' Ol'if·rh••rk. 

·1. llond Uw olntuo .. trin~ fn1111 St•rllndnl')' Addu•" 01. 'l'hl• (Wrf11r111• bulb rood nnd wrll•• 
upo•rnllun•. 11w roJnlrulh•r •b11uld nuw bnw llw •Lnlu ... lrlng"" ti••Ont•tllnl••n•grnph :HlH whll'i1 
will wrif)' 111'·111 o1wrnllun. 

G. A OBIIII•I• pr11grnm u•lnn on Ill' UH2GA •·ulrulntur 11 llrliVIded In the following l'lguroo nnd Tnlll••· 

0 t ape 
lt prt •••••••••••••••••'' 
2t prt "28041\ HP-IB 'rES'r" 
3t prt "••••••••••••••••" 
4 t ape 
5t prt "TillS PROGRJ\'1" 
6 t pr t "TEs·rs TilE 28041\" 
7 t pr t "WI Til PROBE 1\ND" 
Bt prt "CALIB, MODULE IN" 
9t prt "TilE Tl POSITION" 
lOt prt "PIRST, TIIEN THE" 
llt prt "T2 POSITION," 
12 t ape 
llt prt "tii\KE SURE THAT" 
14t prt "PROBE AND MODULE" 
1St prt "ARE IN THE Tl" 
16t prt "POSITION," 
17t prt "SET TilE 2804A TO ON" 
l8t prt "AND NO'rE TilE" 
19t prt "HP-IB ADDRESS." 
20t ape 
2lt prt "WAIT UNTIL TEM-" 
22t prt "PERATURE IS DIS-" 
23t prt "PLAYED, THEN" 
24t prt "PRESS 'CONTINUE'" 
25t atp 
26t ape 
27t prt "IIP-IB ADDRESS?"rent A 
28t ape 
29t 700+A•A 
30 t dev "2804" ,A 
Jlt fxd 2 
32t wrt "2804","DOGOHlJ1E" 
33t wait 1000 
34t wrt "2804", "TlR1E" 
35t wait 500 
36t red "2804",z 
37: wait 1000 
36t if Z>D999rgto 12 
39t qto 40 

40t prt "'rlRl",Z 
Ht f xd 3 
42t wrt "2ll04","'1'1R2E" 
43t wait 2000 
44t red "2804",Z 
45t wait 1000 
4 6 t p r t "Tl R 2" , z 
47t fxd 4 
48t wrt "2ll04","TlRJE" 
49t wait 12000 
SOt red "2804",Z 
51t wait 1000 
52t prt "TlRJ",Z 
53t ape 
54t prt "SET 2804A TO" 
55t prt "S'rAND-BY, PLACE" 
56t prt "PROBE AND MODULE" 
57t prt "IN T2 POSITION," 
59t prt "WHEN DONE, SET" 
59t prt "THE 2904A TO ON" 
60t prt "AND WAIT POR" 
6lt prt "ERROR 2, THEN" 
62t prt "PRESS 'CONTlNUE'" 
63t ape 
64 l a tp 
6 5t p r t "ARE YOU SURE THE" 
66t prt "2904A IS ON?" 
67t prt "PRESS 'CONTINUE'" 
69 t ape 
69 t B tp 
70t wrt "2904","DOGOH1JlE" 
71: wait 1000 
72t wrt "2904", "T2R1E" 
73t wait 500 
74 t fxd 2 
75t red "2804",Z 
76t wait 1000 
77 t if Z> •9 9 9 1 q to 53 
78 t g to 8 0 
79 t ape 

Fll!llro H. 2804A, IINU Somple l'rogrnm 

-

-

, ... 

I;;;; 
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00 I prt "'1'2R1", Z 911 wait 1000 
0 11 fxd 3 921 pr t "T2R3", Z 
13 2 I wrt "2004","T2R2E" 9 3 I wrt "21l04", "DOGOIIOJOE" 
0 31 wait 2000 941 wait 10 no 
04 I red "2004",Z 95 I 1cl "2804" 
651 wait 1000 96 I wait 1000 
06 I prt "'1'2R2", z 97 I spc 
071 fxd 4 9 8 I prt "END OP TEST" 
001 wrt "21304","T2R3E" 9 9 I spc 
891 wait 12000 1001 end 
90 I red 

Lines 0 thru 2G 

Line 2 7 

Lines 20 and 30 

Line 31 

Line 32 

Line 33 

Line 34 

Line 36 

Line 3G 

Line 37 

Lines 38 end 39 

Line 40 

Line• 42 thru 46 

Lines 48 thru 62 

Line• 63 thru 69 

Lines 70 thru 92 

"2()04",Z 

Prlnl unttucliollllo uw. PrlrHed on the 0826A printer. 

Allows uw to enm the HP·IO oddreu displayed otturn·on olthc 2604A. 

Convcru the HP·IB oddreu to a number underuood by the 2804A. 
Aulgm the lab• I "28!J.I"to the variable "A". 

Fixes the displayed number 01 two decimal places. Uscd only to make the 
printout "pretty", 

Sets up the 2004 lor the desired measurement modes. See the description 
ol the 20!J.IA me01uremen1 commands. 

Allows o wall or delay ol one second to allow the Instrument to sellle. 
This time delay con be dtonued to a shorter time, and should he tested to 
lind the minimum time required. 

Selects the T1 Input and LOW resolution. 

Provides o time delay to allow the measurement to be mode. LOW 
resolution measurements are 0.1 second. 

The controller makes a reading ltom device "2604", and Dlllgns 11 to 
variable "Z", 

Provides a delay ol 1 second to permit the uscr to see the TALK 
annunciator. 

Tests lor on error condition. One sudt condition would be no probe 
.:onnected to the T1 Input channel, 

Prints the measurement result on the 9826A printer. 

Sclecll the T1 Input and MEDium resolution. WallS lor two seconds lor 
measurement to be mode. Medium resolution requires one second to make 
the measurement. Prlnu the result on the 9626A printer. 

Select• the T1 Input and HIGH re1olution. WallS 12 seconds lor measure· 
mont to be mode. Hloh resolution mode requires 10 seconds to make the 
measurement. Prlnu the re1ult on the 9626A printer. 

Instructions to user to permit changing the probe and calibration module 
to the T2 channel. 

Do the some things as for tho T1 channel. The measuremenl5 ore still 
LOW, MEDium, and HIGH. 

Lines 03 thru 96 Places the 2804A In o different function (turns off some annunciators), 
and places the Instrument In the local mode, 

l·lgurc ·1·2. Explanation of 280·1A Sample 111'·10 Program 

4-5 



• 

" ~-="=~'==~~!,.'~' ~~~'~~!."!_I ..!.1......!.1_.:,.• ...,;_1 .....;--~~~11•~· ~"~'··~--------· ·----... -,.,..,.---';..;._;.;_.:... __ _ 
,, ! 

l'ot(omiiiiCO 'l'ooll 

c RUN 

_I 

' 0·26 

PRINT SETUP REQUIRE· 
MENTS TO START TEST. 

~ 27 

ENTER HP·IB ADDRESS 
NOTED AT TURN·ON 

OF 2104A 

~ 20,30 

CONVERT ADDRESS TO 
VALUE UNDERSTOOD 

BY 2004A. 

t 32,33 

WRITE COMMANDS TO 
2804A TO GET IT 

READY. WAIT 1 SECOND 

t 34,36 

SELECT TIINPUT 
AND LOW RESOLUTION 

WAIT 0.6 SECOND 

' 36 

READ DATA FROM 
2804A. WAIT 1 SECOND 

<$,:>·" YES 
1 

40 

PRINT RESULT 

0 
Figure 4·3 

2804A HP·IB Sam pi• Prorram Flow Chart 

'''i 'i 1 · lrrrl'rTilCiiii·Jr[rtr ·1 11 I' 11 1 "I , 
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II ! 1!11 1''1'11 ., I' I ,~.ll'llllf'i1JI' 1 ''iji' iii'' 1 11'11 ' 
" . '-



' II 

2HO.JA 

~ 42, 43 

SELECT TliNPUT, 
MEDIUM RESOLUTION, 

WAIT 2 SECONDS. 

~ 44, 46 

READ DATA ~ROM 
2B04A. WAIT 1 SECOND 

+ 40 

PRINT RESULT 

~ 46, 49 

SELECT T1 INPUT, 
HIGH RESOLUTION. 
WAI r 12 SECONDS 

_1 60,61 

READ DATA FROM 
2B04A. WAIT 1 SECOND 

• 62 

PRINT RESULT 

63,69 

INSTRUCTION TO CHANGE I 
PROBE AND CAL MODUL£ 

TO T2. I 
+ 70 71 

WRITE COMMANDS TO 
2BD4A TO GET IT READY. 

WAIT 1 SECOND 

+ 72,73 

SELECT T21NPUT, 
LOW RESOLUTION 
WAIT 0.6 SECOND 

1 
READ DATA FROM 

2SD4A. WAIT 1 SEC0'40 

.l 7778 
YES 

~ B 

0 

F1gure 4·3. 2804A IIP·IB Slllllple Program Flow Chut (Cont.l 
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1\•rrutmnnr~· 'l'a•sh 2HO·I A 

t~ 00 

PRINT RESULT 

~ 02, 03 

SELECT T2 INPUT 
MEDIUM RESOLUTION. 

WAIT 2 SECONDS, 

t 04,05 

READ DATA FROM 
2004A, WAIT I SECOND. 

~ OG 

PRINT RESULT 

~ 00,09 

SELECT T2 INPUT 
HIGH RESOLUTION. 
WAIT 12 SECONDS. 

' 90, 91 
= 

READ DATA FROM 
2004A. WAIT 1 SECOND. 

~ 92 

PRINT RESULT I -
t 93,94 

WRITE COMMANDS TO 
2804A TO PUl' IT INTO 

CONTINUOUS MODE. WAIT 
1 SECOND. i 

t 95, 00 • 
PLACE 2804A IN 

LOCAL MODE. WAIT 
1 SECOND .. 

~ c END ) 
FIHUI\' 4·3. 280-IA IIP·IB Samplo l'roHfnm Flow' Chnrt (Cont.) 
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2HO.Ifl 

M•n•u• Nanlf 

TrllJ!Jl!t 

Cit! at 

Remote 

Loco! 

local Lockout 

Cleor L..,ckoutt5et Loa! 

Pan Control 

ReQurre Sc.'f11lct 
SUIIUI 8Vhl 

Abort 

Tnhl<• ·1·1. Snmpl<• lll'·IB Op••rnlhm• with the OH2fiA Colrulntur 

OttctltHhm 

Output 11!~1 and ~.U1ohl1n to Un!Jit! tlt!YIO!\ 

lttpulllillll hiHtlll d~t~ICIP 

ltllltJI Ulltjll' ChlltiiCIItt\ 

Spt•cdy d~:·JtCl' adlliiPU 11111.J \Wd dallt mthat lunnul 
ASCII rhilltlChH\ 

Outtlut data hJ mult•plc h\11'111!1\ 

Tnul\11!1 dillll hom di!~IC:.If tuLh!~tCI!. 

St!nd 11 Gru•JII E•l'Cull! TlllJ\JI!I to ollultlluml!nh 

Cll!ar all tii!~ICt.>\ 

Cll!lll U!ll'Cil'd tlt!\IICl.! 

Enablat tl!motl! modo ..,n all di!~ICl!\ Sv.t•chlll!J the 
calculator on IIIlO wmh 11 Remote mcna!Jt!. 

Sft tiHllOtl! mode 011 tlflecll•d dtt'VICI! 

Return ll!lected devtoo to local mode. 

Prot.ll111111 dttvlce• from returr1111U to lout mode. 

Sc!tloutl mod~ pnd dl.ai.Jie local lockout on all d~· 
\IICI!I. • lllhO llllldl thl, lni!U.IUII. 

Tramlttr bu• conuol too U!lected dntt~t. 

Rl!tlUI!Il S•rvic.:e from the etliHrollrr and ll!nd 111 
B·bll uatUI byte for rupome too Suial Poll. 

Olt and logic II! ~VIII for tlllf'OIUII• to a Parallel Poll. 

Clear all bu1 OIWillurn and tetutn CllnUolto I hi! 
Qtlglnal IVUI!m controller .l .. ~·Jal1o ltlldl an abort 
me1ugo. 

wrl 701 1 
1'lolai• 11 ,A 

wrl 11 PrLnler'',A,D 1 C 

wlb701,H 

red 711,AI,DI 
rdbOI I »A 

cmd 7, '''U·'', ''L10'1 

cmd 11 dum", 11 L10" 

wrl ''dum,prlnler'1 , ''L10'' 
cmd '''UK'', ''L10'' 

cmd "'K" 

lrg 7 

I rg 7 I I 

clr 7 

clr 711 

rem 7 

rem 7tt 

lc l 722 

ll 0 7 

lei 7 

pc l 723 

rqa 7,106 

ell 7 

1111 t.Ch CUI, 1 dt'IICt ~tmt c..n bt 1\llgnld 1NJ t\IIJtllluti"IJ IQ, thl wlt<l cOOt Plllfflll.,. 5ll "Tht OniCI 5tttlmtnt" 

.,.-,..,;;,,;i~F'.,.-;o.\'!,~.!l~WI/ •.• ~>1.!\!J7!:.,£!!'.11!J" .. ! ... i!PJI"""'"""'"""I ~·---~~~~"-""":"::~-·..,•-•P-~>~41~'.,~1-111_....,. __ ,...~·~ .i-.~-LJ~ • I"" Ill I U U '' I II ~ r11 I I I 

lillliiii i ill I •••• 1: 
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2HO~A 

6-1. INTRODUCTION 

SECTION V 
ADJUSTMENTS 

ii 

5·2. This M'Cllon conlnlns complcw ncld ndjustmenl lnronnallon for the Model 260~ A Quorl7. 
Them10nwter. 111e ndjustmenla ore pnosented In the noconuuended order for n complete Instrument 
cllllbrnllon. 

6-3. SAFETY CONSIDERATIONS 

5-~. Tills aecllon contains wumln~ nnd cnullons thnt must be followed for your prowcllon nnd ln 
ovoid dnmog~ to the equipment. Whenever lntemol Instrument cln:ulla ore exp<l<!ed, caution must be 
exercised. 115 Vnc Ia prnent at the ronr ponel, bottom side or the instrument. When using nc·opernled test 
equipment, mnke suro that the lest equipment ch ... ls/cue Ia connected to earth ground. With llw 
IMtrument LINE switch In STAND·DY nc power Is still opplleo to the Instrument and •om• de ~oltnges oro 
aUII pi'CIIent. To completely power-down theiMtrument, dL~connect the &c powrr from the Instrument. 

6-5. 

LINE SWITCH DOES NOT TURN OFF AC 
POWER AND SOME DC POWER CIRCUITS 

EQUIPMENT REQUIRED 

5·6. Test equipment needed for odjuslmenls Ia listed In Table 1·3. ,.,.,l equlpnwnt that snllsnu the 
crtllcnl •P•'<!IncnUons given In Tobie 1·3 may be subslllutcd. 

6-7. INSTRUMENT ACCESS (SEE WARNING OF PARAGRAPH 6-4) 

5·8. The Instrument's Internal clrculta ond nsscmbllcs oro ocwased by romuvlng the top and bottom 
coven. Top and bottom covcl'l ore securod by one scl'l'W each nltlte r.ar edge or each cover. 

6-9. 

5·10. 

CAUTION 

When LINE swltch Is In STANDBY, nc power Is •till applied to thelnstrum•nt and 5<lme 
de voltages oro IIIII pfl>scnl, Disconnect oc power from !he Instrument beforo removing 
any ossembllcs. 

ADJUSTMENT LOCATIONS 

AdjuslmentlucaUons 111'1! shown In l·lgurc 6-1. 

6-11. CALIBRATION CY<:LE 

5-12. An nnnual collbrollon Is •uggeswd for the quartz prot·tcnllbrnllon .,,,,dule combination. 'L'lle Ill' 
2804A can be calibrated onnually. Teal equipment required Is listed In Table I I. 
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5-13, POWER SUPPL \'CHECKS 

fi·l·l, l'rior lo mnklllK 1111)' lnlomnl ndjlltill:ll'nl.l, tho tlllWor ti11ppi)' \'OllnKOO tihnnhl he rJwrJ:od 05 folillWO\ 

n. With llll' lnstn•••wnt In normnl ojwrntlon, ""' n dr vnltnwlt•r to mon>~m• th•• ~oltnK• nt AHXi\7 plno: 

AOXA7 MAXIMUM 
PIN DC VOLTS AIPPLE1 

NUMBER AC VOLTS 

1 t6 I .26 llmV 

11 t6 I .26 llmV 

21 :. 17 (t161o •201 460 mV 

10 -121.13 llmV 

0 -6 1 .26 llmV 

b. Uoo nn o•cllloscopo nnd chock llw rlpplo voii.JIK< nt AHXA7 pin• llotod In otop n. Vnlut•o ohould be"" 
llotod In otop n. 

5-16. ADJUSTMENT PROCEDURES 

5·16. Tho ndjuotnwnl procoduros nrc llotod In tho n'<onunond•d ordor or porfonnnnco. Tho A:l, TCXO 
nnd A2 Scnoor Ooclllntor ndjustnwnto nom1nlly ohould not n>qulr< ndjuotnwnl.l. Tlw M IlliG Output 
ndjustmont nny occaslonnlly nood to be ndjuotcd, 
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Ill' 2HllM 

A. 'I'EM I' B ltA'l'U II"·COM 1'1·: N liNI'E I l· C II Yli'I'A I,OHC ll.l.A'l'O II t'l'C XO I A I J.l U H'I'M 1·: N'l' 

NO'rt: 

'l'hiN 1uljuotmont noocl nul ho 11:~•l• u a pori•NIIc callbrollon IIA!p. Tho 
mlcrniJJocooiiJJ nn tho A:l Auomhly '"~"" ln1J1 •• ..,uunl omnll rllfforcnc .. In tim• 
llllNO fr .. IUency frnmlnnlrumontlo lnolrumonl, nnd Cllnlllonoutlon In IIIDUO VIU tho 
frunl l>nnol thumhwhcol nwltchu. 'l'ho 'I'CXO Nhout.l novor ncod 111ljUNimont 
thrnuwhuullh• lifo nf tho lnNirumcnl. Unle .. thoro In r11>nun1o hellovo tho TCXO 
hno boon lnml>•r••l with, It In nul no«oonry Ill muko thlo n•lluntmonl. 

2804A 1 FREQUENCY COUNTER 

[:=J 
I 

Flwure 5·1. A:! 'l'CXO AdjuNiment 

l'requcncy Counter. 

PC llonnl Affcctcd: 

BctUJI C01ulll.lono: 

2HO~A 

TEMPEitA'l'Uill' ................................................................................ 1'1 
IIESOI.UTION ................................................................................ LOW 

Frequency Countcr 

RESOLUTION ............................................................................. 0.1 lb 

l'o'Uccdure· 

I. Connect frequency countcr to A:n•t•~ tiiiJ nnd co,~nlo tLOJ. 

2. Adjual trlmmor on top of TCXO cnn for tho lrequ•ncy marked on ll1o t'rnntof tho cnn. 

NOTE 

The TCXO hna n long·tcrm atnbllity of I port In 107 P"' month. Tho (roquency 
counter uocd to ndjunl the TCXO muot hove a llmc bau al lcnat nn order of 
mngnlludo better tor n "hnuoe otondord"). 

3. Dloconnect froquency counter. Mtcr thla adjuatmcnl, It will be noceooary to perform a reference ••m~rA· 
turo callbrnllon nn ohown In Section Ill of thla mnnunl. 

I 

----------------~~~--------J 



II. HI·:NtlOII m;CIJ.J,f\1'011 All.JUI>l'I'MI·:NT 

'l'hl• tuljuotllwnt tll,.<l nut llo nuulu no n porl11111c cnlihrntlun ol.I!Jt. 'l'ho oenaur 
noclllntoro ohnuhlnotvur hnvo ~~ ho ntljual.o!tllhrnullhnut lhullfo of thulnotrumnnl. 
If tuljuutmunl I• r••tuln••l, lh• uymplom wliJJ,. tltnt tho ••nonr nodllnwr wlllnn•. 
noclllnW ncruuothu onllr• rnnwouf ·Hil" In ·~n<l"C t·ll~"l'to H~~"FI, hut will hu 
II<'I!Urntto ~crnan tho porllun thul tlooo work. 

r-------------~-·----- -·-·--------------
HI' 1408A 

r----

IIIOLAYOII 
TUY 
FIXTUAI! 
(Sot plgt A·IJ 

A 

-

> • 
~ ~60 
~ ) 

0 

.t..AA 
'f''f'Y 

10K 

2004A FREQUENCY COUNTE n 

T1 Y2 

~ 0 

MATC HI!D CAD LF. -(51!1! .~or E 21 

HP BG60A/SGG01A 

on 

NOTES 

l All connetllons o>cepl counter probe lip ond HP 
8406A llle BNC. 

2. IAolched cable 15 11.97 Ft (3.6GM) of RG·lB7 AtB 
75·0hm coa• (HP 8120·0777). 

l'lKuru (>2. A2 Sonoor Oaclllntor Adjuntmont 

'Thol Equlpmon: 11-"Julrod twlth BNC mnnector nt ouch en•Ji: 

Ill' 86UOA/H6GOIA Syntheolrer, liP IHOfiA Vector Vollmotor, t'requency countor, exlendur bool'\l lo •. tM 'Thot 
Flxturv, 12!1 ohrn ruolator ton BNC connocwr), l M·nhm ocope probe, mulched roble. 

I'C Uootd Affoclo•l: 

---.. --.. r•t'lof'T"""_'..........,""•i"'--."''._..___,_,,,.1_. __ _ 
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Adjuotmento 

I:Mup Contll!luno: 

2M04A 

'l'EMI'ImA'l'UIU·: .................................................................... , . . . . . . . . . . 'I' I 
IIEHOLU'l'ION ................................................................................ LOW 

Ill' H630i\IHIIIIOI A Syntheolzer 

FIIEClUENCY .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. ....................... 28.4Hfi Mllz 
Oll1'l'U'I' LI·:Vl·:t. . .. . . .. . .. . . .. .. .. .. . .. .. .. . . .. .. .. .. .. .. .. .. . . . .. . .. . .. .. .. .. .. .. .. . 100 mVrmo 

Ill' H40fiA Vector Voltmet.r 

I'IJASI·: IU\NGJ; ................................................................................ oc 
O::IIANN"L. .. .. .. .. . .. . .. .. . . .. .. .. . . .. . .. .. . .. . . .............................................. A 
AMPLITUDE 1\ANGE ..................................................................... 100 mV 

"'"'l"•ncy cuunLor - connect to AfiUI pin II with ocopc prohc. 

Procedure: 

I. Set H060AIHOGOIA l:lynthcol:er rrcquenr.y lo 26.4Mb Mlh. Adjuot H405A Vector Voltmot.r rur 0' l>hnoe 
ref•mmco. 

2. Pemove 120 ohm reoiotor rrorn mn!A:hed cnble. Conned nu11£hed cnble to 1'1 connector on 2804A rronl 
fun·rl. 

'I. tlhort A:.!Tl' I o11d A:.!'l'P2 to11ether. Adjuot A2C4 ror 0' phnoe. 

4. lt.move A:.!'l'l' I n11d A:.!TP2 ohort. Dl•connect rnntched cnble rrom 'I' I connector. ConnL'Ctl20 ohm rcolotor 
to 1'1 connector. A~juot A2CII ror rrequcncy or 28.4Hfi ± .OOfi MHz. 

6. Connect rrequency count.r to A5U1 pin 8. Dl•connect 120 ,,:un r .. lotor rrom 'rl connector. Connect 
mn!A:hed c~ble lo 1'2 connector. l'r••• 1':1. puohbutton. 

0. Short A:!'l'Jl:J nnd A:.!'l'P4 \OHether. Adjuot A2f 10 ror 0' phooe. 

'/, Remo•c A:.!TP:J nnd A :.!TN ohort. Dloconn.ctmn!A:hed cnble rrom T2connector. Connect120 ohm rcolstor 
to 'l"l connector. AdJu•t A2C22 ror rrequency or 26.486 t .005 MHz. 

----------
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Adlustnwnl!. 
• 

C. lliOI'l'AJ,.'J'O·ANALOU CONVIm'l'lill Oll'l'I1U'I' AJl,JliH'I'MEN'I' 

2004A DC DVM 

'l'<"t L:qulpnwntllequln~d: 

UC DVM, o•cllloscolw 

OSCILLOSCOPE 

0 
I 

---- J 

21!0.JA 

_. I'C lloard Mrect<•d: 
• 

AG. 

Getup Conditions: 

2BO.JA 

1'EMI'~:IlA1'Uilli. , ...••.•........•.....................•.................. 'I' I 
llESOLU'l'ION , , , . , .• , . , , , , , , , , , , , , , , , , , , , . , . , , , ..................... , , LOW 

DC DVM 

• llANGE, , , , , , , , ...••.... , ................... , , .................... , , 10 Vdc 

Connect DC DVM to n~nr panel ANALOG OUT Jacks. 

l'rocedun~: 

1. Set 2BO.JA ANALOG Oll'l'PU'l' switch to CAl, OV. 

2. AdJust MI!B ror DC DVM n•adlnK or 0.000 t.OOI Vdc. 

3, Sct2BOAA ANALOU OU1'11U1'swltch to CAL IOV. 

·1. AdJust AGil& ror DC DVM n~adhiK or +IO.UOO t.OOI Vdc. 

5. 111CIIl' two adJustments Internet sumcwhnl. llcpcnt steps I throuKh 4. 

G. Set 2B04A ANALOG OU'l'PU'l' switch loCAL &V, 

7. Vcriry DC DVM n~adlnK or +5,000 !,00& Vdc, 

B. Ulsconnect DC DVM nnd connect oscilloscope In 115 plncc, 

9, Verlry thnlthe de volt.nge Is clean and not oo:lllnllng. 

• 
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REAR PANEL 

AOA1 

A3 M AG AO A7 

r-- -
V1 R6 

0 0 

0 
RO 

AD 
'-- -- -

A2 

0 C11 

A1A2 

A1A1 

I! ! I!! !! 
I ! ~ ~ 

Oc4 

I I 11!111 
i 

I 
C22 0 

C10 0 

FRONT PANEL 

II 1, .. , !''! 
' I 

fulj115lllll'IIIA 

NOTE I 
ASSEMOLI ES SHOWN 
INSTALLED IN RECOM­
MENDED POSITIONS 
FOR OPTIMUM HEAT 
DISSIPATION 

fiKUil' 5 .. 1, Adjuslmont.. Location 

6·7/5·6 
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280-lt\ 

6·1. INTRODUCTION 

SECTION VI 
REPLACEABLE PARTS 

6-2. This ••cllon contain• lnformnllon rur ordcrinK rcl•lnl't!lltolll pnrlli. 'l'nblc 6·1 ll•lli 11bbrrvlnllon• u•cd 
nnd 'l'nble 6·2 I• n II•L or replncenble pnru In Lhe 280·1A. 'l'nbl••s 6·3 nnd 6 .. 1, nrc llslli ur "'plnccnblc cbn.,ls 
pnrl.l5. 11~t••e pnru nrc nl&u II5Leu In 'l'nhl•• 6·2 .. ml•cellnneou& pnrl.l5. 1·1Kurcs 6-1 nnd 6·2 '"' ex1•lod••d vl••ws 
or Llw ln•Lnunenl.1'nble 6·6 I• n mnnurncturcn' code list, 

6-3. ABBREVIATIONS 

6·4. 'l'nble 6·111sl.l5 nbbrcvlnllons used Lbrnughoulllw mnnunl. 

6-li. REPLACEABLE PARTS LIST 

6·6, Tu~lc G·2 I• the lhl or replncenble pnrt4, l'nrlli nrc listed lu nlphnnuonerlcnl order, Included Is Lhe 
dcscripUon, qunnllly (totnl u&etl In Lhe Instrument), Ill' l'nrl Number nnd mnnurncturen' pnrt number. 
ChBJ&I• nnd mechnnlenl pnrt& nrc nl&o listed In 'l'nble 6·3, 6 .. 1 nnd l'lgun. .. 6·1 nnd 6·2. 

6-7. ORDERING INFORMATION 

6·6. 'l'o order n ll&ted port, quote the Ill' l'nrt Number lndlcnw the qunnllt)' needed nnd nddrcn the 
order to the nenrc•t llewlett·l'nckord ornce, When orderlnK n nun·llstcd pnrt Include the Instrument model 
number, •erlnl numb<r nnd n dcscripllon nnd runcllon or the pnrt. AddreM the order to the nenrc&L 
llewlctt·l'ncknrd ornce. 

6-1 



2B04A 

1'nblo Il-l. llof•Nnco O.algnallona and AbbNvlallllna (I of 2) 

llEFERENCE DESIGNATIONS 

A ll"ltllliiiV Jl) llllllj)t!l u illll'tltlfll't.J (II CUll, 

u ntllltn, ,yndntl, I till K ll!IIY non tl!llllllhh• o~nrmhl'f' 

Ill' buHhiiiiiHHI L llllhu:tlll v vu.;•Julll tulw, 

I!T h.JIItlt\' M 1111'11!1 phntut:t!ll, ••tt: 

c (;JjhJ(tll)t Q[ t!pt•t:tllt'lh;Uclt•t vn \ltJilt.IIJ" II'I_IUilliiJt 

Cll t.Jit:llll htt•ollo.t•t I' jlltltl Ctllllll'CIOI w jUIJll)(ll ~llr', CIIIJII' ,JUI'IIIIJiy 

en thtllh' [) lrun•••tnr X ••Jt:~ ~~I 

01 th•iol\' IIIII' II "''''lilt y CI\'UBI 

05 uutu.:t.Jitlt, alntllll'J' Ill tlwtiiH\1111 l IUt'l'd (;1\I!I'JI, 111°1~1)1 ~ 

[ M•u: t>h•l·t•u.:;llt).U '' 5 \VIotll:.h 

F lubt' T llllll,ltJIIl\t'l 

FL '''"'' Til h••nun;l ho.lt•l 
J tllt:JII)IIidl! (I)IHH'(ft)l, jll(lo T I' II•U jl'JIIH 

ABBREVIATIONS 

A t.lllljW111\ DIA tl11llfll'h I K 1-•lo 1101,, '-•!ohm 

AC . IIIPttltllllltl CUitl'lll UIP •lual m ''"" pu:~o~•)t' 
ADD o~daht•n IJIIUT lhlltiJit• jiOII•, thJuhll' lllH)Vw L[ll h11h1 11111•11111\1 tl~tHii' 

ADJ iltljiUI, J•lt•nlllll'lll OPt; T duullll• IJOII•, '"''It" thuJv.- Lf T h•ll 

AL iiiUIIIIIIUitl un II II \Ill LG IIlii!) 

AH '" 11'111/lll~d Ill! VII thl\o-11 1 LH 11•11 h,tml 

A5M oiiUtJr•lhllll!: Ullll' llhlt._hor"' USPL •lnpt.ty LKWH IIXkwu~hl'r 

ASSV '"'''"·''''" UTL aluuh• llolll~olltll lllti•L LP •uw lhl~\ 

LS hJVw IIIIV.:''' Sdmttky 

u hiUI' [ 1'1111111'1 LSU ll'ol'l \tiJil•I•CtHII htl 

nco IJW.a•y ;Qth'd d'/&;lllloll fCL l'lllollt•t !:UI.Jjlh•aiiiiO•&.: 

DtCu IJ••tyll• .Jtn llljljJI'I ELECT o•h•CI • I) It lu: M null! I \0-ll. m"'h', 

DIN IJIIhliV ENCAP 1°111-ollhui,Jh"l 1111'\J.l 110
6 1. lllt'iltlh/U 

OLK hi .:tel. EXT ··~ "''''''' MET FLM · llWIIJI ftllll 

OLU IJhJI~ OTH .... ,,,,&.:11)1 M[TOX ltll>ll)ll)lllll .. 

or h.uuJ 11.1n Mill 111111Jdlll'lll 

ORN htOVwll F h••n.th•. '•'' '" '' MHI flhlllul .. a.:lurl'l 

URS IJIUU fF ,,,,, '"''' MINTH llllllitliUII' 

OTU Ollhth lhi!tll'lo'll Ullll FLM ''"" MISC 1111\a.:l'lllllll'Oil\ 

FliNT It 1)1\1 MOM lllOIIIPilloliV 

c (Qih•r;tu• FXIl ,.,,,.,, MUS IIU'Iotl Ollull' tl•lma.:unduchJI 

CAlli c;)thoth! MSU ltll)ll '"lt1111(o1111 h•l 

ccw lllUIIIIIII.II)CkV.i\1' <i ~~~, .. ,,ou; M TCIIll lllollcha•d 

CO PL lJJclrn•unt tJiall• GE ljl 1111loiii>IJIII MTri ll111UIIIiii!J 

CElt l:f'IGifliC Gl ,,, ... MTLC llll'ltJII•r 

CEflMET t:-:r11tntC ltWI IIIII ONU f11IIU1llllt••ll 

CKTS (111:1111\ (jll Gt•tll'tlll f'U'II•JU' N 11;11111110·0, 
CFLM corium l•lm GilA 'l'iiV NC tltJIIIIIIIIy dOl'-'ll, 1\0 

CLK c.hJck GI1N ,,,,.,.,, (l)lllll'(lll)l\ 

CLII Ch!itl NE IU'IJI' 

CMOS (l)ltljllr>tiii!IJII)ty 11\1!1111 II "''"'"~' NO numhr• 

,,,. .. ,,. \I'IIJI(f)lldUCIQI IU•JtL llllW h,lrdw.tr•• NO llillllh111V UJlt'<l 

COM cut111non liD llltlloiiJUII, ltl! .. diJUihll, \1~ NP No Poi.Jt1ly 

COML U)IIH1lt.'l(llll UP III!Jh IM\\ NPN lllt!lillt\11' IIOSIII\11° lll"tllll\'11 

coMr comtJ•a•l•on I til hiJUrl\) NftQ lll19<il1\ool0 IIIJ\111\tl' /f'IO I !til) 

COMPL cnmtJIHil! ttl th•tl/ lt1ntj)I'IIIIU111 COt'lliCII!III) 

COND COI\cJUr;IIJI NltFH 1101 1Pt:lllt11t\l'f,aJt'd ltH 

CONN t:.OfliWCIOI IC lllll?tjlolll!lt Cllt:Ull lu•hl n•piii(I'I1WIII 

CONT conttltl ID •mule d~oun~ll~' NS lhlUihiiiV JIIOI ling, 

CPRSN comptll\\ton IF IMI~trnt!dl•lt' lrttJUI!'IICV 111110\t'COtld 

CTL r;ompl,.nwntaty IN IIICh, UIChl!\ NSII nol \t!lliJriJI'-'I'i ttl)ltKt'ilhf• 

hiHl\1\IQI (QfJIC INCAND 11\CIIIIdt,\CI!I'I NVL nylon 

C>'i dl)f.;kVWI\tt INCL mcludl!l•l 
INSUL 111\tJIIIIIOtl, lllltJI;Jit!d DOD ont.!t Uy de\CIIIJiton 

0 lhlmttll'f INT lllii!Uioll 00 001\td• dttlltnt'lt't 

DC dllf'CI CUll IIIII INTL 1ntrrn.,.! OflN Ol'illl~ 

DEPC drpcntll!tj tartJQn 

6-2 
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2804A 

Tnbl•ll·l. ll•f•ll'IIL'<' llooiKnnllon• ond Abbn•vlnllun• 12 or 2) 

ABBREVIATIONS 

,, pn:o 110' 1 21 IIVT IIIII! I TIIN 111111 

PC jllllltl'll l"llt:tul nwv IP\11'1 \1' li'Vlll \.. IIlii V•lll .til'' TIL ''''"''"''. ltall•l"t)l li)ljl( 

PC I\ jHU1ll'd t.:II(UII 'Ult•mhiV TYI1 l'f'lll(oll 

PF pu;I)I.Jhllf 5 wrnml 
P•J Pt•tt\.. l•tvt•tw Vuttlttll' Sll lhl~ hltJW lJ I~ I llhlll) I If} Ill 

PK jlJIOI.. sen lthnJn ctmlnJIIt•tlll't:tdtt't UF lllllttlloltotll 

I'NL '""•' 5[ •••ltttllutn us !llt(IOtt'li)IUh 

PNP llfl\111\1• III'Qolllll, IJIUtll\ltl SOL ''"tJ'• p.p Ill"•"- Ill 1"-'1.. 51 \111(1111 v \ltlllhl 

PPM Jldl h Ill' I /tltlllllll SilK llhlllk VAll VUIIIIJh• 

POLYC pttlyt:ot llllll•lll' SiP \III!Jii> Ill lull' JIBCI..Iltjt> vc;o \IUIIdtJI' Cllllltt)llt•al 

POLYt pnly~thyll•m• SKT ll)(lot•l 1)\(,tll~tlt)l 

POLY~"TY JlUIVliVtiJIII' sum \()lthil vncw •IHI'cl l\11/JIIol Y.,t)llo.tll') VIlli•, 

Pone tiiJICl'loltll 51'CG ll)ol(tiHI VIO \llllh•t 

1'05N 1'0"''"""' SPilT \lll!]lt•l)nh•. tlnuhh• thnn'll VNI' IH.IjliJI,tnl't' Ylllltl<jl' 

POZI jiOIUhl\11' SI'5T 'UIUh'llOh!, \lll!jh•·thfllVt' 

PRV !)el'lk '"'"'''U vollll!1" SST ,,.,mh•n ,,,.,., w ..... Ill\ 

PWV 11"ak ~orl.utg v•JIIII!)" STI ,, .. , .. vvr ~··u~ll 

P/0 p.ut ol 51. 'JII' ww VW11t 1Vt'UUIIII 

WilT V~ohtll> 

• R . 1111!) T lttJ WI I, \o\"ljll'l 

RAM ranctomoc..:l'U ml'mU•'t' Tl\ IIIIIIBIUII\ WIV Vlol)lktlliJ 111\/PI,I' \11)11,1\jl' 

ROM 111 :1d 0111¥ llll!ll101¥ TEL tt•lt•pltonr WSIIII w;nh••• 
RECf n•cllltrt rc T••mrt C.omt•on•tJil!tl, 

RF t>lt!IO lrlf'ttUr'IICy lt'lllfl COI!II•carnt X t•mr.•. muii•P''' 
RH nuht hond TIIKNS lhtCkiUIU 

RM5 1001·1111!011·,11Uollt' Tl ltloln1UI1l VEL v••llu~ 

AND 10\llld TGL ll)tjqll' 

AT . IIQht horllt TljiJ lhtl11111 ZNII '''""' RTL II!,IUOr·IIOIHI\IIJI hl!JtC HIK lh!Cio. 

RTNT ' ••t!atlll'l TOL tolt.ttolllt:l! '·' !Jht, Uh•"' 
RTRY tOIIIV TRMH lltnUIIt'l 

--
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Repl~cc~ble l'~rts Ill' 2804A 

Tablo 6·2. HP2004A Roplocooblo Ports 

Roforence HP Pari c Qly OOGCrlpllon Mlr Mlr Pari Number 
Oeslonollon Number 0 Code 

•• D~GO•H~OOIO 0 

AICI 0160·0H4 , 
Al(l 011)0·34~1 ) 

AIC3 OIGO·Ol74 , 
"''" 0164·34~1 ) 

A ICE~ OIM·Ubl I 

AICG OIM·~;'04 • 
AIC1 OI60·CI~71) b 
AICI Olf~·U61 I 
AICG OlfO·D616 b 
AICIO 0160·3461 I 

Al~l 1000·0601 • MOSZ IQ\Kl•0602 • 
AIOSl IOQO ·060~ 6 
Al054 1000 •0!)02 ~ 
AIDS6 1000·0~02 • 
~~~~15 11)1,}0·0~02 ~ 
AIOS7 IO'J<O·ObG2 ' AIDSD IOOO·Of;JQ~ ~ 
AIOSQ IOOO·Ct:U I 
AIOSIO IOQO·Ot:U 0 

A10SII IO:MI·G647 0 
AIDS I: ltiGO·OflU 0 
AIOSil lllOO·O!iU 0 
AI~'" IG!JO·OMJ 0 
AIOSift lfiiGO Ol;!.tl 0 

AIDSitl IOQ0·06n 0 
AIOSI'1 10~-ot:•J 0 
AIDS II lll?l·O'I:.tl 0 
AIDSIIJ lii~fHlMJ 0 

AIJI 1261 ·1026 • 
-~~· 18\0·00!!t: ~ 

AIP2 1&10·01&1 2 
AIR2 01fJ1·0UZ • ,\1114 CfGI·llfiZ 0 
AI .. Of91·001!4 0 

AI .. l:lCil.li!·COU • AIR) CH1&·008. u 
Allie CEGI·OO!i4 • AI PO 06UI•C0&4J u 
AU110 D~G8·00f4 • 
A IIIII CtiOI·OI."U 0 
AlAI~ Cl"&t·0~84 0 
-.IRU .,7b7·0UO I 
-.tAI4 UlbP·OUO 2 
AUH6 117&J·DI60 2 

-.uun OlbJ·0180 I 
AIAI7 0767·01@0 I 
AI RIB OlbJ•0\60 I 
AI RIO 01bl·OI~D l 
AIR20 Olbl·OUO I 

AlGI f:.061J•Q4l6 1 
fA4I·OI;8 • AI 52 r:.GV:.•Q.t:J6 J 
6;)41·01;8 • AIS:J Ul60·04:JI5 J 
~41·0128 • 

AI Sot ~eG·84l6 J 
t.041·01~8 • ,156 ~OGCI·8436 J 
~·1·0128 • AI SIS ~E-0·8416 J 

. 

6-4 

I OJ~'\.A't EUIIC..i ,&.~~to..Y llil~l£5 tUot) ~OU!O 

II CUlACIIOii'•BO IOti .. IOk ;o'JU( 1A U:tGO 
I~ UJlACJfoP·r);O .OHJf" •64·20\ IOth'OC ((II ilU"O 

(IJJU:liOII·O;O IOUf'•·IOi ~O~'CC lA Uitt!O 
(IJ:l(liOA·OO .OHJf" •EO·~Ol IOOVOC ((It ;a•~o 
c,.,:ACllOII•f.'),() .OIIX •60·20\ IOOYO'" ((II ;11460 

2 CAI'~JfOII·FiO IOOPF • •til :JC'CIVQC ,lCA ;a .tao 

" c~ ... CITOii·HO .liS .. 1"(1\ MVOC ClP ;a .teo 
OJl'-CJr~·n.O ,Oit.J" •IO·tOl IUOYOC ((II ;aur:o 
.;APACIIOtH)O .IUf' •·20\ !)OV()C Cll~ td.tQO 
tAJIACltOP·F,_O .OI!..f tSO·~O\ IOOVDC CEll ~II&IJO 

• 0151\i-Y·t-I.JHS(G I·Civ.f 4l-ll U.t.eo 
0151\.llY·h\J'I·&G I·CHAQ .41•11 :&41!0 
Olf.I\AY·M.ri·!SEG I·CI4Ui' . .tl·U 21!<1EO 
OIEP..Al'·IU1·5CG I•CilAJf , .f.l•U ;u•eo 
DIEA.AY·hUHiE' I •CIVP ... Hi 1841]0 

DI!SPLAY·M.11·W· I·Civ.P . .tl-11 :114110 
OI~PLA't•M.n·UG I·CU ... P . .:.)ott ~~ .. , 
PIWI.A't·t-yi•S(G I·CH/Jl .4l·U ~U.t&O 

II UO·LAI'f' liJ'I·lHl•6,411CO lF•lOnA·IVo,_ ;11460 
l[D·LAI'I' L\J1·1Hlt6 . .ti'KD IF•lOM·tu.• 2UEO 

L~O·LAI1' llJ1•111h6.411CO l1•lCtt-.•ttAk ~G.tGO 

L[D·l,t.l'fl L\J1•1Nh6 • .thCD IF•1CMA•tt•• t64St' 
LEO·Lj\Nl Lti1•1Nh6 . .ti'ICO IF•llli'\A•f1AII 26460 
UD·LA!Vl UI1•1Nfo~."f1CD lF•lOfiA·I'IAJI re4eo 
lEO•LANl Lln·IHh6. llot(0 IF •lOI'IA·fV.JI 2&.tGO 

l£0·LAI1P LltHhh6 . .thCD lF•lOI'IA·t\U ; '\GO 
l[O·l~ llJ1·1Nl•6.U1CO "•lOt\A·I\AII u•oo 
lED•LAnO lltHNl•6.WO IF•lOI'IA·Mk 2&"-90 
HO·LmJ LIJ'I·UH•6.41Y:O IF•JOM~·t\H .OO.tGO 

I COtf'I·POSI h'PE ,IOO·IliN·&PCG 2.t•COUI ~IJ.tl/0 

2 h'Eit.IOFK·~fS II•SlP IO,OIC OHt'l k I 2U"EO 
e htiJ.t.t:k·N~ 1·51P IO.OK Olfl k tl UII'-:;J 
~ 1<£51~1~ ICk It , 1 /~U F IC•O•·IOO 24646 
I t;"fSJSIOP 46,.t¥ ll .126U r 11.!•0••10,) 24~"6 

• N51Sll'l< ~.Itt: ll .126U F IC•O• •,100 2.,b.6 

J;fSISII.lA 2.1~ 1\ .11W F IC•O•·ICO 24\~ 

~l)blt'IP 2.1~1( ".t.:~\1,. 1(•0••100 24U6 
lifliStOQ 2.1f:K 1\ .I~ F 1(•0•·100 24646 
liUii~IOil 2.1Ek 1l ,1;5u F IC•O•·IOO 1415.t6 
lot51510R Z.lfJK It .12~U,. IC•O,.·IOO 245'>6 

j;£5l5lOR Z.l~._' 1\ , 12W f IC•Q• ·100 2<~<e 
~51510R 1.1~~ 1\ ,12t.U F JC•O•·IOO 24!546 

• J;'[5JSIOil 31.6 ll .12~U F ICtO•·ICO iUtlO 
li£Sl510Q lt.l5 ll .12tU F 1(•0•·100 ;G.ti!O 
J;(51510Q lUi II ,12tY F IC•O•·IOO 2U60 

J;{615TOQ l\,15 1\ ,I;W F IC•O•·IOO 28.tf\O 
liESISTO' .11.15 ll .l~tU F IC•O••IOO 1114U 
I0£5151CIQ tii.E 1\ .I;I.IJ f'IC•O•·IOO 28400 
!:tSISTCIQ )1.6 ll , 12t:U F IC•O• • 100 2ll.ta0 
t.UISIOQ 31.151\ .t2~UF IC•O••IOO 184€0 

' PUS~tl~ ~UiiC~ P.C. """'' 2E4ED 

• ~[Y·I\ALF LII(D ZE«.SD 
I\15HGUtTOh 1l.'Jl(H P.C. MOUII :tHE') 
~EY·~-.LF LIIEO 2UEO 
I"USSW110N tullCH P.C. """'' :IIUEO 
kE'T·IU4.F LillO tli.tEO 

PU~(!OII~ S:UliCti P.C, """'' il'l.t60 
•EY·t'AL.= LllEO :ueo 
PUSK:lJliON S:Yli(H P.(. l'IOVhl ll!.tEO 
.-EY·IlAI.F llllO le4EO 
~~1100 S:UtTCH P.C, MQI.JNT 2e.teo 

Sr~t lnlroduclhm lo lhlaucllon Cor (lrdtrlna fnfotoall•m 
•ludfc~ln factory uiKitd valu• 
TDad..Jufnl lnformalion In Su:tlon \111 

r--· 

0~104·tll010 

IM0100002Cil2 
OIM·3.f.bl 
I~OIOOIJO;OU~ 
OI~O·U~I 
OIM·U~I 

011~0·,1204 

OII:O·Ob16 
OI~O·Ubl 

OIM·U~7G 
OI~O•Ubl 

U&~· Jfi~1 
f)Q8l·l66J 
Mli~·1E!)l 
MD2•1EbJ 
~002·7~!:.1 

li001·1~15J 
15002·1fil\1 
W62·1f6) 
fJJ1!2·4U.t,~(l IV 
f:OII~·•Uil.t,!l(l IV 

~ot~·4U.t,~n IV 
~U·~64.~£L " ~OIJ~·«IJ.t,!:.(L IV 
M&JHI;Ii'4,EJ;I. IV 
f-.CIB2·~J•.sn IV 

6011~··1;64 ~[L IV 
~02· 4b!l•. &L tv 
l,I'Jfll'4Eti4,M:t. IV 
~ClU·4U4,!lH tv 

1261•lO:b 

U1Q·00bb 
C~dlC01·1UU 
CH•I/I·IO·I002·f 
r;U·I/1·10·4E4l·F 
(14 •1/1• 10•2'1fll·f 

Cto\·1 liP I0•21fii·F 
ct.-·t/I·I0·2t6t-F 
r.r•·I/I·IO·~I61·r 
CU·I/I·IO·r.lt$1 F 
cu.,, •. ro ·2161 ·F 

Cl4·1/~·10 ·2161·f 
tl4 ·Ill· 10 ·2161 ·F 
OlS1·0ltlO 
0161·0160 
1)761•0100 

Olf:~7·01tl0 
Olf.ll•OieO 
1'1~1·01.10 

' 
OJf.?·VJiiO 
07fll·O 60 

~1)60·0·'36 
b041·0121 
[:(lfi0·0--~0 
!i0oii·IJI21 
fAJEO·li4J6 
~41·3128 

!il~O·U·436 ' t:Ooii·Ot:l 
~C60·&4J6 
\041·0128 
!Of0·94.]6 

I 

I 
I 

e 

111'1'11 
I';;; 
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1111 280·1A 

Roforonco HP Pnrl c 
Dostonnllon Number D 

~II PI I il!!l ·ol70 1 • '*'IIPl 12~1·•UIJ1 • MIP1 1;5.1•4101 ~ ,.,,,,,. ljl!!l•oUDl • MIPI!! lifii·UIJl • 
,\IIJI ll!iO·IflJO ) 
,l\1},1 1@30·1610 ) 

.lltJJ lli!I!!U·OOU • o\IIJ<I lli!&·OOU • '*''tJfl 1620· UO') • 
'*'IU6 lfi20·11G~ 6 
~IUJ 111;0 ·II&~ ' MU6 lliO·IIG~ ' '-IU!l 11!20•t1Qfl ' AIUIO 11!.10·1111~ ) 

A lUll 1&20·1E.40 I 
AIIJI1 lf!,10•1fi<40 I 

'-I~OSI I ,100 ·O!Sll! ' Al~0~2 1 ;oo ·Oiilll ' '-' ~OSl t;OO·Ofil& ' AI ~0~<4 1300·06111 ' AIW~fl 1,100·0ii11J ' 
,.,,051i t;OO·OEJI ' AUOSJ 1200·0e!8 I 
Al~058 t;OO·O!SlB I 

0161·0021 6 
Ol&O·OV'JJ • lt00•1115Q ' ~40·11;9~ • 
OJEi04·10100 • 

•2 02E0.4·M0il ) 

'-iCI OlllO•OH4 ) 

A;c: OIEO·l870 I 
'-20 Olf:O• JII71J I 
'-:C4 0121·0401 • 
A2C!$ OIE0•316J • 
•~<• OIUI-4040 • ~a;n OttO·~"U • ~a;co ou::o 4040 • A;z(IQ OIEO•.cQ.40 • ~:c 11 0121·U402 • 
A;tl2 DlfO••l&2 • A2( ll OHiO·oiOoloO • A;CI4 Olr:O·i&'ll • AiCII!I 01150·4040 ' AiCIIS 0121·0.402 • 
A2CI J ou:o·.~t~J • 
A.2CII 01Eil·4040 • '-:C Ul- 01£0·.4040 • ,.;c:.o DIE0·-4044 • A~C.tl Olfi0•1i&1 I 

A:X:22 0121·0402 • A;Ol OIE0·4lE2 ' A2~24 01~0·.40l0 6 
A2C2t Ot~0·2Gtll • Ate a Olt0·404G 6 

'-2l!2l Olt0·.4040 '• 
11111 litO·(Ijlf)l I 
m1 12~0·0~'bl I 
'-lH I 21!11 ·302~ J 
A2J.4 12EO·O~.t4 • e· •m 12!0•\.1~21 • 

' I 

TBblo 6·2. HP2004A Roplaccablo Parts 

Qly Description Mfr 
Code 

(Oiihtet0Q·Il4t. COM PIN .OJI·ItHl~C·Sl i&otEO 
COMJ({IOQ·~Gl COht llJN .Oll·JH·ll~C·~l ;&4fiU 
C~CIOQ·~ CCotil PIN .Qli·HHI~C·Sl tf.tfO 
CONtrl:CIOfl·EGl COtH PIN .Oli·UHl~C·U ;e.tat 
COIUit:CIOii'·EGl COOl PIN .Oli·IN·DSC·5l ;&4EO 

2 IC UQ\'R Ill O':.PL UO 10. 0'10 I 4 
JC 0'\P Ill D'S.PL l[D 10. not" 

2 lt:IJfSI51011 '-SI1'-'1' U·PIN I\.51C DIP ~1i4EO 
IIOAASISICP ,SI1A't' U·llltf l'lSIC Dill i"4EO 

2 IC nv tiL L5 MOtKISIIll 10£11i11G Ot.J~ 011~ 

• IC rr tll\5 D·I'JP£ PIJS·[DG[·I!:IG COtl OI,?G~ 

• IC FF ltl Ui O·l'ff.( PO'S·(Ot;{·II:IG Ctwl 01:~ 
IC H lll L5 O·T\'f£ PO'i·[OG[·II<)IJ COt'! 012!f~ 
IC fF fTI L5 O·hl=£ PO'S•(04£·1PIG C~ 01;'0~ 

! IC IXO!l TtL. l5 l•IQ·8·llh'f J· )tiP OI.'IJS 

2 lC [»;yp !ILlS UUS ll:K I·INP 01 ,i\i') 
IC QIOVP TIL L5 llv5 1~0: I ·ltiP 01 .''iS 

0 liOCU I ·JC U•Ct)Uf DIP OIP·~UW 211-'~0 
SOC._U·IC U·COHI DIP OIP·ISLQQ iQ•Eo 
50C~£l·IC I•HWI DIP OIP•St.OP ~141i0 
WCJ<EI·lC 1.4·CONI DIP 01P·5LOQ :&4EO 
E.t::O:EI·IC 14·COUI DIP OJP·5LOR ;t!oii!O 

50C~EI·lC loi·C~I DIP OIP·5lDR .11<460 
50CHI·IC 1.4·COHI DIP OIP·&.OQ .18460 
50Ct"Et·JC loi·COUI DIP UIP·UOI< ;!olEO 

• JrJ\I£1•UnliiJI OVH .OBQ DIA .lt2 LG 00000 
6 EPACUHi\ll·ON .lliG·lN·lG ,lfiZ·IN·lD 184130 

)0 &lAlfll'""·llC·CU CClfKCIOR SIPlP 11.4-:0 

• SJmlOJF·UO . IIH·ItHJO .IOl·lN·LI; :ueo 
• IOU IDE 284EO 

I 05CilLAIOA'tPIIHE1 '-SSCf'l.Jt..Y UE~lE5 24J?t ;eo~EO 

C.U:I<CifQQ•HD IOI.f••IOl iO'vOC I~ U:21lG 
2 CAP~CilOR·nO .OIUf •·:O\ IOOVOC CEP ;1.460 

C_.,'-CilOP•fli.D ,011)1: •·;o\ IOOVOC CER 11460 

• CWI-Clfi')R·Y l~.·CU l·IOPF l&JY PC·hllf })13119 
2 CWI>Cllo,:H)o;O 12H~ ••t:\ UIO'r"OC CEll ;eo1EO 

12 CWACllOIH~ IOOOPf •·1!1\ IOO'r'OC CEll i&AilO 
CWI<CUOIH._D IOOOPf" •·E\ IOO'r'OC CEii' ;ueo 
CAPACJlOIH._O IOOOPf •·fll IOOVOC CEll .ieo&60 
CAP'-CltOR·F~ IOCOPf • -~· lOO\'OC ([P 26460 
CAPACJ10R·Y IIOnQ·CEP l·ICPF lt:OY PC·htt; llll'l? 

2 r(li11.Cl10R•nO l.lPf •·.2EPf 200VOC tER j64EO 
ClfACIIOIH._O IOOOPf •·U IOO'r'OC CUl ;E460 

2 CAPf.CltOIIHM &.;H •·.Wf U:VOC CER :SlED 
CW'-CliOQ·~~O IOODPF •·~l IOOVOC ([10' jE41"D 
CAPI<Cli""·V IIO~·CER l·IOPF lfOV J:!·hiG Jlll'iU 

CAPACtiOIHN> t;t:¥· •·15\ GOO\IOC ([R ~lioiEO 
CAPI>CllOR·FI<O IOCOPf •·n IOO\IOC CER .1U4EO 
CAP'-CllOQ·FI<O ID~IiPf •·fll IOOWC CER tll-41:0 
CAPACltOQ·HD 1000Pf •·~l IOO'r'OC CUl ~E4EO 

I CAPACJIOR•HO fi.WF ••.26Pf MOVOC CER ;!l.4EO 

UPACliOR·Y IJO'M·CER l·IOPF ~fOY PC·nl!; JlSGtl 
CIJ''-CliOIHM l,lPF t•,2u:f i'OO'r'OC C[R ;E.46w 
CAPI-CliOI"·FI<O IQOOPF •·bl 100\'0C CEll ;eo~~:o 
CAPM:liOR·f)O 8.2~F •·.EPf 1~\'0C (£._ ;ueo 
CIJ!ACli()Q·f)IO IOOOPf •·~l IOOVOC CUt ;eo~ eo 

CU.ACI'OQ•FI<D IOOOPf •·f:l IQO'rOC CU< ;1346'1 

• COtf,£(10tHiF W10 h PC t:O·Ohn ;~<41:!0 
COtih[(IO.Hif El1l h PC f.O·()'" tEoiEO 
Cilhti·~SI l't'P£ .IOO•PIN·~G loi·COiif ;e4EO 

2 (Ohfl"E(lOii·j;f f.U( rtn 5"-.·H<ll[•J<t: M·CI-f'l ;euo 
(c;.11f(l!J'·~F QN( FEh 5G.l·t<ll[·U M·Ourt a otto 

S1e lntrllducllon to lhla n~llon rllr ordnina JnrormaUon 
*lndlctltl hctory nl~ettd valu~ 
t•'addatlnalnhnmallon In Stcllon VII 

Mfr Pnrl Number 

\j~l ·UOl 
t;~I·4JtJP 
1;~1·4101 

lii!!I·4JI)J 
t;~I·UOJ 

0~ 1H!J;H 
0~ 1M9ih 
lt:U 0014 
IE!G·IJOI4 
~l.tt!dlltl 

~UU;Il411 
~loW ~I TU; 
Ullo&lSI rr;~ 
~lollSI7HI 
91UL51 Jliti 

UIJ"'- 'nf.fi'-11 
~ULSJ(tiJf 

I,?OO·OiiJIJ 
l,iOO·OiiJB 
1.1CO·IlEl0 
I,?OO·C~lO 

UtJO-OiiJ8 

t;oo·tli!JO 
t;Q0·06lll 
I;OD·<llilB 

(ij;{jfll UY [l(~(I<JPIION 

OlEO•OQQl 
IEOO·IIE9 
~40·1Qft& 
011l0-t·i0200 

tl,iti0oi·!:0021 

~~~tDfi~Go;ou.1 
OIM•lQlQ 
Olf-' ~" 10 
(lVIII \,11( 
Olt-0· ,H:7 

OlfO·tl340 
01(0 to-«l 
Olf0·40to 
OlEO 40l0 
OVIIP.IQ( 

OII;0·41E2 
Oletl·o1.040 
OIEO·;G9J 
0\f.ll o1.040 
OVIIPSIO( 

0\M·JI&l 
01~11-oi(I-'Q 

01~·-«340 
OlfO·to-40 
Olt0•2t'll 

0\IIIPSIOC 
Olf0·4JI!2 
OIEO·to40 
Olt:0·2G>JJ 
OIEO·oi.Goi.O 

OIEO·ol.l:l40 

l;'Ul·Ot&1 
l:t<l·02'!l1 
IJfll •ll)~fl 
•:to ·0'=.1" 
l;'fO·Ot;.4 

---
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Rc plnccn blc l'n rli 

Ralerence HP Port c 
Doslono lion Number D 

~t\.1 OI00·~2b'O • MI. I 014~·0111 • .11., OIOO•l2b0 • .11.. 0141)·0111 • 
•l<l• \Otl4·00ll Q 
,.202 llib4·001l u 
A20J 11{>4·007:1 G 
A204 IIU•OOU G 

A;tn UIO·Oif;,l I 
MP2 IIIO·OU.tl I 
A;PJ 1110·0\bl I 
MU IIIO·OU~I I 
~iRf:l Q1l1·0442 0 

~it<6 0~&1·10!1'6 ' ~;fl1 llt&li·ll36 Q 

~11<11 Ol67·0Uot I 
•m Ol~I·OlG4 0 
~;RIO OJt:J·OO'liJ 0 

f<2flll OJbl·OUl Q 

·~'' OEOI·OOU 0 

"'"I' Oli!!J•Oot.U I 
,.,fill. 011!17·0111~ I 
f<ifl16 06U·I0bf:l • 
f<;Jill5 Of06·ll1t • f<2111J Olt: 7•04ft.4 I 
Aitlll 076J·O"Jfl4 0 
f<2fiiQ OJt:J•027S 0 
•:PZO OJU OoC4l 0 

t-2'.21 OEVf•OOU • ~1'R11 07'.?·ootu I 
A2Pn f'\1';1·01&0 I 

~151 li00•16UI • 
"2S2 :JIOO•IUI • •m li00·16QI • 
~254 JIOO·I~Wt • 
~256 :1100·11181 • 
~Z~IS liOC•Itet • •n7 liOI•ZIG~ I 

f<Zfl QI00•22f!Q • 
"'" QI00•40J2 Q 

"'u GI00•22t:G • 
"''" GIOO•otQU G 

f<11PI 1261•4101 • jl,lJP2 1~1·4701 • •:OIPJ \.261·4101 • AZIP4 1161·4707 • 
•2111 1120 ·I :015 I 
•M 1120 ·1236 G 
•lVI IIXl-1238 0 •IV• 1120·1.218 G 
•M 1120·12U G 

0401·021!': • 0~20·01l4 & 
0~00·01015 • 1'tOO•OOIII 1 
22EO•OOOG ' 
;Geo·oOl6 • l0b0·0106 6 
02f04•0001\il I 

.I 026DoC·MOlO • 
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Tabla 6·2. HP2004A Roplaeooblo Ports 

Qty Description Mfr 
Co do 

• IIOKIOtl H·OH\.0 I.Wl 10\ lUQO 
I lh()J( llilf J."f ·CIH\IJ 13\~l f:l ;•coo 

IUMhW i;f·(IH\.0 l.,.tJI 10\ ;uuo 
ltOJ<Ictl j;f •(IH\.0 ~:UI ~l ;641:0 

• fj;IJ1'5;J'!IIil'o Ullti 51 IO·l~ ll(hlllC~ td41lO 
I~AH~Itilaf NPh til 10·11 rn•~ON :un11 
IPAH~ltiiOQ Nf.N til 10· J2 PQo;OilhU 71400 
UiAUSJEIQQ UPII til IO·lZ ll()I700NW ;uno 

t-I(IUt)ilo'·li£5 J·tiJII IQ.QI( 011 ~ 15 GIUl 
Nr.IUOH·t:LS l·tiJII 11).1)._ 0111. 15 011111 
M:t~• IIU l·51P u.c .. l)n • 15 OIIUJ 
lifll.'l:lrt<·li£5 l·SIP IO.Ot: I)'"~ IS G1611 
HliJ~tOSI lOt: ll .1:r:u f IC•O•·IOO 24M6 

J li£51510A tn tt .:t-u CF IC•O·tOO Oil 21 
I li£5l~lllfi' ll.l!lo: ll ,I;EU f IC•O•·IOO 241!!4f. 

• fiUit!IOQ 1:.1K ll .ltt:U f TCIO•·ICO 24botf 
I ~ti1510A bl.l It .l:tu f IC•O•·IOO 24t4tl 
I t:Ul51~ l.IO It .li~\1 f lC•O•·IOO 24b46 

I li"UIUON Ilk It .UUI f tcuJt·IOO totM~ 
J li£6;1~1010 I.Gu. It .ltW f: IC•O•·ICO ;.c~otlS 

t:t5J5101i' U.lt: It .lit:U F IC•O•·IOO ;otE.tlS 
I t:"H~I51QQ 21.0: It .11~\1 f IC•O•·ICO ;.ct:ote 

J<E~UtOP In U; .it:\1 Cf tc•O·iOO 011,11 

Ji£5UIOA IJ.!t: ll .lit:U f tC•O•·IOO 14Mt 
lit:!ii!SitYI 12. I~ It .11t:U f tc•O•·IOO 24bollS 
5i£5l510A 61.1 It , llt\1 f IC•O• -100 14~46 
Ji£5l510A l.l~t: It .11'611 F IC•O•·IOO 1oCt:4t 
li£SISTOR lit: It , l~f:\1 f IC•O••ICO 24~oCI5 

~515101 I.I#Ek tt .1;~11 F IC•O••IOO 141!1oC«! 
JUUlOA U.lt: l'l .ltf.\1 F IC•O•·IOO ;otb46 
j;'Ul510P 21.t~ lk .U~U f IC•O•·IIJO 24~~ 

• ~U}tcH·fll.l"h"\if]l 10 P0S lUNARY CIXXO 111.110 
!:UiltH•tiU'liiiUL ID POS IJINMY COOED 214EO 
~UltCIHtU1UUIUL ID POS DlrwlY COOED 214110 
~UilW·tltln!\IEtl 10 P05 IJIN,r:r CootD ll41!0 
5UitCH· IIUtJIIUL 10 POS 61NIJ<Y COO[D 214EO 

SUllt:tHI«.NiYif:El 10 Pin ltlhiJ,' [00(0 iUllO 
I !iUIICtHl. EP\.Il hiNIP U· IW,-AC P( 11411iC 

II'OJCIQA Jf•CIH1..D l.tiJI 101 1&400 
I IIO~SJ'IJ'nlj; ;& fill O~CILLAI()Il 21450 

ltOJCIOA I.T·CH·tt.D I.WI lOt ~141i0 
11</.H~~f'lP ;t ~~ OSCILLAIOR ZiUO 

C0ttiiCI011·~1'A COOl PIN .OJI·IH·GSC·51 ~lil4&0 
COttl(Cf()ll•SI'A COiil PIN .OH·IN·DSC•Sl 21480 
COtf'otCTI:;C-tlil. CI;J't'l PIN .OH·IN·D5C·!SI 21!41:0 
COt#otciOQ·EJ;L u,r PIN .OH·It~·OS.C·5l 2141;0 

• JC '"IE TIL LS N-:R 1"- l·lt-F OltUS 

• IC t1U~t:'/Cf.II.·~H IlL lS ot·IO·I·LJN£ DUAl 0120'6 
lC tlmO/CAIA·~[L IlL l5 4·fO·I·Lih'£ DUAl 0120$ 
JC t11mi10Aif<·~£L JIL LS ot·IO·I·LJN( DUAl UI2Qtl 
lC N~I:ID"l~- ~£L Ill l S 4·10·1 ·llhE CUAt. OI2Gtl 

• GUIOt·PC UO l\.1( tin. .071·00·1tO:HS l·LG l1~f:8 

• 5CiilU·MlCU 2 ~6 .tt.?·IH·LG PIJHCl·POll 001.100 

• h'Ul·tf;ll.·~l.~IC Uli 2 lfl·fl(l ,I43·1N·II• 1)0000 

• ~(IO[U·~A(Ii oC·40 .tt2•lh·U; F~·~·POll OQOOO 

• ~1·10>11/UUI' oC·40 II_, .OO.t·H~-1~ 013000 

1 NVI·tOHO.·CtWI 161)2·J2·tl() 00000 

• l.t"9•UHL MILC "'Il 4 , U6·1H·ID 21460 
I U'i~Vli·~IJIICH 21!41!0 

I hJC~OCES'HJit/1 lt'E li"sr •s~rrn r • \ 460 
tHiil£5 IIUf) 

Su•inlroduc:llon lo lhl• ucllon rcr ordrrln& lnrormallon 
•lndlcalu he lor)' tdtchd wahll 
tDacluJalln11nrQrmallon In SrcUon VII 

Ill' 2804A 

Mlr Port Number 

IHO!l·1:f;~ 
01~·0111 

UIOO·la& 
QUIH!Idl 

1Ufl4·00U 
lliM·OOII 
l.b4·00H 
15M·OO IJ 

(f;PQJCOHOU 
UP01COJ•IOJJ 
(EPO ICil HOU 
"'$1'01COJ•IOU 
(U ·I /II• Ill ·IOO: ·f 

CUIOt~ 
(14·1/8•10 ·I 11; .l 
Cl4· 1/li·IO ·I 211 ·f 
cu· 1/l·lo ·bUil·r 
CU•I/I•IO•JHH·r 

CU·I/I•IO·II01·f 
CU 1/l·tO·IOt:l·f 
CU·I/G•IO·I21l•f 
(14·110 · IO ·21 t:1 -r 
CUIQ~I!I 

CI4·111·10·1JU·r 
(14·111· h)· 1111·f 
CU·I/I·IO·bl~l r 
CU•I/I•IO·JIISI·F 
Cl4·1ti•IO•II0,2·F 

CU· 1/!· 10·11161 ·F 
CU· 1/l • TO· Ill Z·F 
CU·I/1·10 ·2161 ·F 

)100·1601 
)100·\IIUI 
JIOO-IUI 
)100•1601 
)100·1681 

JIOO·IUI 
UOI·HOt 

$100·1;51 
U100·40ll 
t100·12U 
Q100·40U 

1261 ·41lH 
1261•4707 
1261.4707 
libl·4to1 

5HJoll517H 
Uil4U2'6lH 
U'IJ"l52~lH 
~JAU:'61H 
~J.ttSZt:lN 

[·IOU 
0'-lX.. GY Pt. ~CiiiPIJ~ 
Ol'tXP Ut- Ol5H"lPIICH 
~li' Ol' Of::tl'lPil~ 
Olro(p IJY OI:SCJ)PIJQH 

C~t:U OY O(~CiiiPIIOH 
JOW·OIOfl 
D2t04·000IG 

02EO.t•tOIUO 



Ill' 2 604A 

Rofcronco HP Pori c 
Doslanatlon Numb~r D 

'-lCI !liM J4fll I 
>JCI OlEO· 141!;1 I 
~](l OUlHl110 I 

"''" Oltc J_.,tll I 
AICI OltU Ol14 ' 
lolCIS 011~0· loll!; I ' I 
lolO Olf0·018l • AIC& 0110·0101 I 
AIC~ oteo-Jo~ • UCIO Olt0·)1.)150 I 

•KII 0160·1101 • 
AlCII OI&G·jlOJ • AlCil OIEO·UOA 0 
AlCU 01151J·U~I I 
AlC\6 OltU•Uf.ll I 

AKU 016(1·)00" I 
•JC I J 0161)•100" I 
•lCII 0160· 3004 I 
"lC\8 OltO·lOU4 I 

AW~I 1001 Obl~ • AlCPZ IUOI·O~l~ • 
UJI IO't0·0267 I 

•uv1 10'61•.UII1 I 

A XI~ lti~l·C061 • .,Q, llif:t)·OO~$ I 
"101 llt4•001\ I 
"104 llf>"•OOJI ' 
Allll 0767•0110 ' "'ll2 0JI)J·IOG4 • All:l Ol!lif·0084 • Alll4 O~QB•OilGI) 0 
Alii\ OI!U•\O~fl • 
Alii~ OfQ8•00U 0 
•JA1 OISGI•OOU 0 
Alii 07U·04U e 
AJ,;a 01\01·0081 I 
AllfiO OfQi•OOU I 

AlA II 01!88• 3-431 ' UA\,1 07fi7·0UI I 
Al«l3 OGU·l431 ' .lll\4 0Jfi7·0HG I 
~lilt fl OI!U•l4l0 ' 
Ulll! OUB•lUO • Alii 1 OUII·OOU 8 
A lSI II Of.QI!•OOG!':J 0 
All\8 OI!OO·Otl~ • ~3Poi'O IUIO·GOtb • 
AllPI 12~1·470~ e 
Al1P' 12~1 ... JO I e 
A liFt Uf>l•.t7'•7 e 
... :nr" 12,1. 4. J 1 • "l!P6 1261•4}07 ' 
"liF6 1261·4707 ' "liPJ 1.161 ·4707 • "liPI 121':1\•UOJ • .,,, lljt! ·1151 I 
'lVl Uti1•121l I 
•M 1110 • Ull 0 
AlV4 11;1)· UiZ I 
AM 1120·11&1 I 

AM II;O·I~IZ I 
•Ju7 II,I'O•IUO I 

""' ll!j0•1811 I 

'""' UjO•IQUI I 
~3UIO u;o ·tno I 

Tabla 6·2. ltP2004A Raplncuablo Ports 

Qty Oo5crlptlon Mfr 
Co do 

0.11~III.)I·HD OIIX •OO·to\ tgovoc ru ;&111110 
C~P~CJIOIH~O "'"' tP) · tOk hlllVOC CUO ;&1111!0 

I CIJ1~C1IOIHJ0 Hill¥ •·6\ 100\"()1.' NICio 7;116 
CWI-CJIOU·OO .VIUf •l!l·;Ol IQ0\-1)( ClP :u•o 
CWioClH~·n.D lllt.f•·IO\ tll~IX llo MJiill 

Clol'M:liOU nO ,01\..f •IJO·tOl IOOVOC ((~ l&otl!l) 
I CAJllo()IOII·UO ~.1\l'••llll ;o"1)( lA U!IIQ 

CAJlJCltl»·hO I.W•·IIll :owc llo t:e:n 
I UJI-.r:lllltH~ .llF •·~Ol ~YO( (f. !1-lliO 

C~llo(IJOA·n.O .U.F •·illl tflWC ctN ;ueo 

I (.ll'~lfl)IH~ Ul¥ • · U. lOOYOC ntu :•"•o 
r;IJl,t.CIIOII•nO Uf'lf •·~\ 1JOVOC 1110 21410 
CA.I'.CIT~·no tocff •·bl )OQ\'OC ntc• ;uoo 
CAP~lJOI·HO .Oil.f •IO·;tJI ICC\1X ((P ;!4110 
CWA.Clii)HM .0111 •liO·;tJI IOOYOC cu. ;114.80 

• oP'-(IlDII·no . 111 • ·lot 100\"0C cu ;ufo 
UP.CIIOQ·O.O .ll.f •·II'Jl IOOV()( ([P ,iUIO 
Ull~J:IIO•H)..O .1...- •·10\ IOOVOC (fll jt41l0 
( .. liJ:IfOIH )..(} ,Ill • ·lOt IOO'r(l( ([II ;ewro 

1 oroot>tn 51.; Wt!JIH::\' ;&4EO 
DlOOL·~ 5lli &IIOIIH ;&41!0 

COtHCIOII·j;f f.NJ n P<: 6G·Of'l ;u.ceo 

I ~"'I·OIJ! I l:(l~tll~. I.)J~ ltA.JHE 1:-,.r; ;t"liO 

I 111AASI610P PNP !it PO•tOON\1 fhl00111l o r;u 
llrAAS1510R Jldl ~~ Jl{hJOON th;OOI1ll OJ2U 

1 IIIN-iSI51011 tfPfi 51 IO·G' Ptl• UlOt?J ,itw52J 
IPAHSI510R tAl Sl IO·G2 rtl•lCl01111 :Ml1 

I ~!SI510tl I~ ll ,I ltv F IC•O•·IOG loCMIS 

• lo11ii510il I.Ut 1\ .l,a.U F IC•O•·IOO ;.c~.ce 

r:UJSIOA ~.IH. II .1-~Ut IC•O•·h'lO 24~46 

• ~UiUiltJN ,?.ISU: 1l .l;tu r IC•O•·IQO '"~~ Jit51510il lh ~l ,Jt:ll Cf IC•O·iOO OIUt 

j;(5J510P ,7.15\.: ll .l.ttU F IC•O•·Il::O 24~415 
~'Ul510Q ,7,1!1~ I\ ,12tcU r IC•O••IOO _ .. t46 

I f.'t51510R 1001< It t:~U F I<•O•·•oo ,t4fi41S 
I ... Uifl'OR "64 1\ .t;tll F IC•O.,IOO 1"t415 

.... UJPfQIIAU ll ,t;~UF IC•O•·I,IJ 14tioCI5 

I litri510R \1.7 It .t;~U f IC•O· ·100 ?"fi"IS 
I 5rt'l510R t1.1 ll .11toU F 1(•0••100 10101 

j;f H5IOR U7 It .t;W f IC•O•·IOO ;4t.tiS 
n5l510R \l, I ll , liW F ll:•D• ·100 IGJOI 

1 lit515IOR 21.6" .1nu r 'C•C•·too OltiEI 

51t5JSIOR li,fl It . UW r 1C•0•·100 011!EI 
liti51510R 1,\;10 1\ .I .. ~U F IC•D•·IOO 24l"IS 
j;t!'il510R ;t'.I!H I\ .1.7llol f 1(•0•·100 ;"~~ 
... Ul~IOR ,1'.6H. ll ,\J~U F IC•O•·IDO o1"l46 
hl.fl.'Oii):·ti'£5 G·~IP 10.011:. 011 ~ I ;&.CEO 

COtf'IEctOIH,Q. COM Pili .Oli•IH·O~C·U ~14EO 
COffltCIOR·!'il#l COOl PIN .Oll·lH·IJ~C·EZ a .ceo 
COtH"CIIJQ•EQ. COOl PlH .OH•IH·ft~·51 ;uta 
CotH:CIOil·~G&. COOl PIN .OJI·JH·O:::C·5l jUEO 
COifilCIIJII•Er.t COOl PIN .OH ·lh·U~C·5l auo 
COI-M(IOIH.Ifl CCJil PIN ,031 ·IH·G~C·El :u&o 
COI-M:CillHiQ. COOl PIN .OH·ItH:SC·51 ;a.c.;o 
COfoHECIOit•tQ. COOl PIN .CH·lH·liSC·5Z ;E4.i0 

1 IC INY tiL L5 l(..l l·llfJ o1;o~ 
I IC Gfl Ttl L:. .• IJ(J I)JAO 1•ltfl OI1Gt 
I IC hY ffl LIS ru.QSIDl DJAl 01 ;ut> 
1 JC onr tiL L:'l )NY ~-~ l•ltfl lll~lib 
I IC CHIP llL L~ OlCO OU~ 4·DU OJ;U 

1 IC Jf Ill.. l!'i D•ltl=£ POS•([):f(•TPIG 01256 
I IC nJCPfi'OC JonOS I•&Jf o.t Ju 
Q IC t*'t'J ltl U LIN£ OC:IL 01;<;1':1 

IC CHIR ltL LS [)(CO ()JAL oC·I!Il 07;6) 
I IC tfJ)JII0"1··~L Ill LSl•IO·I Llt.t 1',.1tQ Ol,ili~ 

5u lntraducllan to lhf• ucllon ror ord•rfnalnrllrlllllilln 
•tndlulu he lor)' ••l•cld ~•lu• 
tDackdallnalnrormallon In S.cllon VU 

Mfr Port Numb or 

0160· Hbl 
Olf:O ·)lit; I 
~Hlf 111 JOlllGIJ'W IOi 
1)11)0 ,.,., 

11!;001 oa ~uo;ou; 

01~-)4~1 
tt:oo;;uQQ;o,.; 
tloo;~~~uo;o,.: 

OIM·)Oto 
OIM· Jato 

ou:o·no1 
0160·HOJ 
01150 ·I ;tO A 
Olf>O· Uf.ll 
0160·lo4~1 

OIM·lOG4 
01~· JOU4 
OIISO• lOU 
OI~·JOG4 

IOOI·Obl~ 
IQQI•Of>)~ 

12bO·OZU 

10'61·.4117 

W1" 
5U141 
(f:4QJI 
CP4071 

CU•I/I•IO·IOQI•f 
CU•I/0 · 10 ·14 11 •f 
CU·I/8·10 · tlfll ·f 
CI4·1JII·I0·2~11·F 
COIOH 

C1,f•I/I•I0·¥111·F 
CU•IJIHO•:IIIt•F 
Cl4·1 ,'I•IO•IOO)•f 
CU·III·IO•.U40 ·r 
""•1/1. 10 ·ote44 ·f 

(14·1/8 ·IO·IUR·f 
toUII·I/I•IO•I;NI·F 
CU·I/11·10·14HH 
tOUR· 1/1·10 ·12PI·f 
IJN:~f.I·IJI·IO·II~·F 

A"fti~·IJI·IO•W;~-F 
CIA·I/8·10·11UI·f 
Cl"·l/8 · 10· }fii·F 
CIA·Itd·tD·.1flll·f 
liiO·OOt~ 

tt~\·4101 
1261.4707 
I;~I·~JOJ 
ljbl·.tJOJ 
I .I' til· 4 tOJ 

1261· 4707 
1261·4707 
l,tt:\•4701 

~J.&l~oU-1 
~7Al.U7H 
~JI.l.EntN 
~JI.l!SlUAN 
J4Ul&CPC 

~74U7UH 
~HOCL 
~UU241N 
J<tlt>JGCPC 
UHI.l.SiblH 
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-· 
Roloronco HP Port 
Ooslonollon Number 

~11JI I 11;0·1011 
~ liJI J lf;O·IUII 
~lUI J ,. tQ •11,)11 

AlJrJUI \jQQ•04lJ 

,\HUl t;OO·CI)Ia 

Ant OU60·0liQ 

UI!O·OII! 
MAO·tOfb 

.. o;lhl"'·~";OO"O 

•«• OltO·H~I 

•«I OlfJl·U~l 

A40 Olf.O· U~l 
•«• 01 {:Q. l.tt.l 
•«• OleG·J4bl 

..,. OlEO OlU 

Mlill IIIlO ·OO.tl 

~olfll2 liM·o\JOJ 

~""'' lit! I· UOJ 
~"IPo\ li~l·4lOJ 
~41Pfl 11f:li·UOJ 
~otiF6 lifll·~lOI 

~ .. ,,, ltfii·~JOJ 

•<IJI leiO·IIOl 
•M 1110·1101 
~<IJ· IIII•Oiltl . ..,., 18iO·I:02 ...... 1120·Igor, 

.41)) liOO•DISI6 
~41)1 1111•0116 
• 41). 1111·01!6 
•<IJO 11~0·1;'00 

~41.110 1120·1~01 

~41.111 U10·1106 
~<IJII II{D·IGID 
~41.11.! lli;O•IQII 

141!0•01111 
l-(140·Wl!6 

~· 
OZI!04·f00~ 

.!.(I OtliO·~flfiJ 

~!.CI OIM·4fi6J 
~!.CI OlfCH661 
~•u Olf0·41!16J 
~!.(· Olf0·41U2 

•~.Co Olf(HG22 
.!.() OIE0·41!{2 

•"'-• OI~·~IJ.12 

•~.Ce 01(0•-41i122 
M::CID OlfO·•~n 

~~II 01150·41!12 

~~·~ OlfCH0~2 
~~ll OI«H~{)l 
~be lot 011!0·0100 
~!.(16 OltO·~H4 

•wo Olli0·0ll4 
~eCII OltO·~I!I!)l 

~!ICI8 Olfi0·0l14 
•!.ell Olf0·~E~1 
A5C22 OlfO·~t:~f. 
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c 
0 

I 
I 
I 

• 
I 

• 
• 
' 
' 
I 
I 
I 
I 
I 

) 

• 
' • 
' ' • 
' 
0 

• • 
' I 
0 

' • 
' ' 
I 
1 
I 

' I 

• 
0 
0 
0 
0 
I 

I 
I 
I 
I 
1 

' I 
0 
I 

' 
I 

' l 
0 
I 

Toblo G·2. HP2B04A Roploconblo Pnrt5 

Qty Description Mlr 
Code 

-
ll 010\tl Ill L5 lllil OCIL ot ;ufl 
IC llliW Ill U l)tJl OC ll I) I ;~,;t; 
tc btiv~o~ IlL u tlut IX tL 01 ~11!: 

I EOOli·IC I~·C~I 11111 llii1·UC* Jl.!4t!O 

I MXHI IC 40·COtil OIJI HOil ;l.!otliQ 

I Ct:t5U.t·O~CIUAifJtl IQ.Q Mil/ JQ41l0 

10 JliN·rJ;Y .ll~;· III·OIA J~ ·lti·L ij !.:t.IL ilt4t:O 
I p.Jj;M:IlW·f;lO Jlf41!0 

I hiOOIO't' AS!lthlll't' l~llm~ 1114)1 /&UO 

o.r~ao tol1·nn Qll.f •I!O•;O\ IIJO\()( (£1-' ;04&0 
C#.PACIIrn.:·r,O ..... •&O·;O\ 100~()( Clll iU4tiO 
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(Qht,[CIOP·~t.t C~l PIN .Oli•JtHl~C·5l ili~QO 
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CAFACli~·HD IOlJ=••IOl lO'rOC lA U:tfiQ 
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QI(Q•C)I U 

Olf-&Hl':l715 
OlfO i'il!.& 

OlbJ•OiftO 
Olt; 1 · 0-«11 
0 H: l· 04i.H 
OIO·O"lE 
;ILO·Jijj 

Tnbl~ 1)·2 IIP2UOM RuplBCQBblq Porl5 

g Qly Mlr 
Co do Mtr Pnr t Numhor 

v 
0 
0 
0 

I 
I 
I 
I 

' 
0 

' ' ' I 

( 

' t 
' 
I 

' I 
' t 

• • u 
I 
I 

I 
I 

0 

• I 

' I 
I 
I 

• 
' I 

l 
0 
0 

' • 

- ·-,---···-----·1---1---------1 

• 

• 

• 

J 

• I 

I 
J 

l 
I 

l~n£,hWHO OIIJI •·~Ill !,;Q\Of ([10 
(WI-t:lh:,; 1•0 Olt .. • ;11\ M\·tx CliO 
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Jijl Ill A5Ht11l \' 1Uillr5 .11!001 
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lC lli/Ji'SC[l\t~ Ill S INSI 1 ·0US IH£· .. U 

IC U.'.l.h'S([l\ttl Ill S lt.SIA•It- ~ Jt,[·.tEG 
IC OIMl llL LS Llrt: OCIL 
IC Jl.l\.1~11 Y I'Q.IIl HHJ,l 
IC 01:\'Jl 11L L5 LJI.( OCIL 
IC liiP IlL LS lh'V 10 I·INP 

IC OCOR IlL l5 2·10+Liht O')Al. 
IC GA-l£ I ILLS h'J.hV 1R. l·JHP 
IC lilol£ Ill l5 NOll trt J·lt4J 

loOAPIER OOIJiO 48·PIH 

PlN·~V .CE2·1N·01A ;-•. 'I tr. ~fl. 
2 Ell I li 1-C 1 OIHl( 

Oil;: I 
()\Ill 
Ill U 

Mf;4'1 
ou It 
:'"l'h 
t.I:G~ 
Olili~ 

01 ;G(I 
01 )Oa.: 
OliO~ 

l&ollO 

;UliO 
lll"l!l) 
iliolf!O 

;ueo 

M:&o 
;e41iO 
01!4EO 
;e4~o 
tUit'l 

016U 
' 24~46 

t464E. 
14~--~ 
2.tMt 

rJ!.tljll; 

i64E0 
1 

211!4110 
21!41:10 
26480 
2Qill0 

28460 
2&460 

04Hl 
04113 
2&41!0 
012!1~ 
ou ll 

0411, 
C121t6 
04 lll 
0110~ 
012~, 

01206 
01206 
Ol,l'G~ 

i1:14UQ 

2148( 
.7114E!l 

Su lntrcducllon lo thh ucllon (or crdulnt iMtatlt<llion 
•tndlcatu hctcr)' •~ltcll'd valur 1 

tU•cluhtln&l•l(JJrmatlcn I~ Stcliol! VII 

~llllif;f; 

I.'OUH: 
lfff!<j.;f:jJ~ 

lH.llll~( 
'K IlK I :f,(lt 

MJ~~·•n 
fl"-''"~ 11olh 
~)fJ<Ct.~ 1 Jlitj 

ll1114< ~ 1 ,., 
tlNfh~QFI4 
!Ht·tl ~~ J.Ot 

t ;no o.-l!;t 

1~1!0-~IUS 
flOtt ·tl:ltll 
l;'tt UQl 

n~OOI~f;HiOH:Io: 
· OII!O·OUH 
0 II.IQ · C:IJE 
OWH3t:Je 
01t0·0'Jl6 

I 
Oltf.·1b]b 
Otf.¢ C~lti 

OltiO·O&TI 
OltO·Joll 

CSIJ<O 1CQ7• • QJJ 
(U·IIIHlJ·jEla·f 
Cl4 •IJt'• 10 ·lU~I•F 
CU·It1J·I~·l8ll·.,. 
C14•1/E•IO·ICO_.·F 

(U•I/0 ·In jl'jO~ ·f 

JIOI·I021J 

1,~\ "1!JT 
l;'bi·LitJ t 
1261·4707 
IJf)l ·4101 
I 2f:l 4 ·~ i 

1 .. $1 ·4101 
I :'JI ·4 JO 1 

I'( J4olfM. 
nnu.e"' 
Ill I ·000~ 
9fl4l53Ul/.H 
~JUtl,ll 

f1Cl440<1 .. 
!hl.tl!)2.t1N 
f1CJfLIZ-'CP 
~74U241N 
!Hl.tl53EE-.N 

!SH14l'51lQA.H 
fJH4lSION 
lh1o1U21N 

I~O·O~f2 

[ ........ .. 040·1'>1301 

e 

-
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• 
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• 

:if 

:'II 

Ill' HOM 1\cplilc~nhlc l'nn~ 

Tabla 6-2. HP200AA Rurlocooble Por\5 
--·----,.---,-....------r----·-------,,.----·,~-------, 

Roforonco 
OoGionntton 

HP Part C Oty 
Number D Doscrlpllon Mfr 

Coo:le Mfr Port Number 

-- ----+----H---1---·-----··-1-----------1 

~lllll! 

/lffll1 
o\IHPJ 

,\lir'fll 
/111)..-.1 
,\E).Mt 

""~"(! ,.ll,\1 

"~"' 
AGSI 
,\QS1 

,\IJII 

.,.,1 
Mill 
.AI)!.: I, 
1"')1.15 
.u 
•w'l 
.AHUI 

1,~· Mill" 1 
1hi·C:Gt,4 I 
Ufll ·10;": 11 

l;flt .... JtH C 
t;I,I·•UiiJ 6 
I 0'!; 1 · 4'N J II 

I jtJ I I Jl)\: 6 
I J~ I I Jtb 15 
I ~f:l ·Ill; f.! f: 
I ttl! 1 ~~~lj 15 
l(tl·llbt I) 

I)Jflj·IUa 1 
1{~\·III'J 4 
)H',IHJI') 1 

G/li04·fOOIM ~ 

(1160 l}ft,! l 
OII!O·~tib fl 

21\0•QjQJ 

0Gf:0·044) 

' • 
' 

IJHiO •4021 :': 

Uii'HIIEI I 

' 01604·1!0120 ' 
o;li04·f.tll2{1 ' 
021i04•EQI./O l 
011l04·f:J; It(! 0 
02E04·fi;'M 1 

1200·0636 4 

,,.,.Jm 1 
Ol40·01'U2 8 
111150·0001 ~ 
Olf.ll·OOt:l 1 
O,lj0·0U8 (J 

Olti1HlE4l l 
Oli!O·IIte 1 
tlli!O·IIIJ I! 
Ot:j0·0128 7 
Of:JO•OG2C 2 

0610·0001 «< 
01510·0000 4 
01124·021 3 I 
I :(15·0240 8 
11!110·0076 "' 

IEIO·OOe7 1 
.i'IGO·OIJOJ 2 
;"UO·OOOQ 4 
211i0·00U I 
211/0·001' "' 

21GO·OOJ4 6 
211!0·0102 8 
2Jf0•0121 1 
2ltiO·OI:J~ 0 
2lf0·0,121) 1 

2•10·0002 
2oi.;C·0016 
2610·1)100 
.O:UO·OC~I 
aHH07t 

• I 
~ 
~ 

• 

; COtld:CT~·I:( lOG£ u:.·~O'fl/lo.OU 2·1;QUE 
CO"J-tcltliH'( (De;[ U!·COitlfj;CtJ 1 a;QIJS 
(OnHQ~I n·([ .IOO·Illh·~fx:G Joi·(OOI 

1 • ; 

(l)hh[CIOIO·t::IA CC·Ifl IJIH Oll ·IIHlSt.·Sl 
COttlitltOil·~C.l ((ohi Plli .Q)I·IIl·U~C·!il 
tOtti;(Cii. ..... '·~I".L (Qt,l Jl~ OJI·II>·h~C·Sl 

(t)UNl(IOtHl( tl)G[ 22·l~f/j;I)IJ i·J;1)US 
trJot>{(IIJ:'·P< ltx.t 22·CONIJ~OU .1·tW13US 
crJt~i£Cit)Q·r( nx.r 11·C!ll1t,a;oH 1-a;o-..s 
-:Ot.t.ta:ttA;·Pl FlU ;" (Oiil/a;OI.l 1 t-WS 
CONif{ IOIHI<'; [IJ(i( 21 ·(Oifl /I='I)U 2· t.'OUS 

~lfJ'{'K.lf·l(')' H.dli·~' II·U·U() 
Pt:trJ1111Mi t<E\'•H lOG• (Otft 
'iCt.:HH1A.Cii 1$·)2 .2(1·Jii·~G PAA·ICJ·PGll 

t.oo\otP ~·>r.u ,.sscr.r.o t~lliHS ;19lll 

r~ofi.(JIOP·t).O ".l.lf't·IQ\ lMrl( llo 
(Ml,.CilOii·J)IJ .ll.J' •·11Jl ;M\I,.(IJ;'M51 

'. ~u~r .!i.l ~~ov 10 1.1t:)l:.n '-"-

' llht: t"OOA.E ·Flllrt:'£0 

Elo'JIUHU OA>I ~1M 4A a.o \A.( 
SUllCU·Sl. OI''H NlNIIi , EA l;t.YM/OC 

I TP~ifOj;T'U·POI.olP I00/120to';Q{2oi.QV 

I )C V liGlTP·HO·FOS ol..8/t: iV IO·J ~IJ 

l .:~oa..£ ,.SSY 
OlAF. 1!5S'I' 
[f.l'l.l ~~t'l' 

I Ml 0\.lt ((\. ASSY 
(Gl A't'-ltlJD 

I EOC!i:EI·;HR J·CO'It 10·3 9.0lil·l\"[ 

8 INSULAII,.li·(l(}t PO~I Pl.:l,'r( 
4 IN'Sli<.tlt!JP NnON 
f I[J;"n!tl.ll·SUlP ll}(i lto;·nTG flllii·IIS·SCiil 
I tr~r.Jii.ll·SUW llK ~;·niCi fOIHIO·SCR 
I lli<'MlN .. l·S.OI li.Y. U:.•NIG fOIHUHiCN 

I 

2 UAhOOH·I£) .~b~·lN·lli 15•l1•lif0 
I ~7,U(JOH·Itlt ,P16·1~·lli IO·J~·htO 
l 5UMJO"F·14£1t 1./6·lt~·l' f_•H•IICJ 
4 ~C~U·NAW 1·b~ .ifi·IN·LG ~Aii·liO·POll 
I 5li.Xl·FJ;"S·lN 6 l2 ~·2A .li2·Jt-HG 551 

' 2 tiJl·UOH.:fl..·CIWI 2·fl6•1h".l .OE2·1N•IICK 
2 t-.IJ1•1(k·r[1 Lli:' 1·E6·110 .IOl•IN·flfl.: 
I 5CFEU·TPt; 15·~2 .&·IN·L~ 1!2 OEG 
1 li(AT Slh'": SPCL•IQ.[•PAlf 
2 Olt-.Olh'C POST ~SSY 5t;l ~Cil.·TUSi Jta:: 

2 OIM'WIG POST 5GL litO !:.TOO JQ: Gl.K 
~ -.\!iHf..R·lk lNI", I NO. f) .l"l·:t~ 10 
4 UIISitER·U~ Jtill. T t-J). J .lf:J·lN·JO 
" UASHER•U. lNIL I ti(l, 1 .OEiO·IN·lO 
11 U"SHEA·lk Hl.Cl tiO. I) ,IE8·1N·JO 

l Wlo~R·V: ,.._CL NO. IIJ .1&4•1H•IO 
l UASH(P·L'- lNIL T IC/32 tN .472•1H·l0 
0 'StWE•HU.(k 6· 31 . ~·lN·L.G PAI'H()·~lJ 

!l ~U[U•MACH 6·32 .JI2•lN·lCi P.r.tHfO·POU 
2 SCJ<EU·t\I.Cit 6· 32 . ~fi~·lN·L.G PMH()·~Zl 

2 • 
' I 
' 

Wf·H(l(>()Gl·(HAn 6·32·11() ,109•lH•lHK 
Nl.tt·W(It•U/L.IC:IJQ 6·32 THO .094·1N·It« 
~Cn:U·t:loCH 8·32 .621:1·1N·LG P,t.N·t10·POH 
f.CI"EU•nACH IO·J2 .371:1·ltl·l' PAH•I(l·FOZl 
~Cii[l.l·Mf.CH 10·32 I. 76·lH•tri P~IH()·POZl 

;•ot!iQ 
;i<lt:O 
:.'li"l:\1 

111"lJ1 
111UO 
;PAIJIJ 

;t:4El3 
ili"lill 
iO·~IJO 
,{lioi.EO 
;&460 

;&4M 
,111"1~0 

cou~o 

lt:Uifl 

2tiM~O 

27014 

ao~oo 
~t!4fl1 

;uu 
a"GO 
O'U•UlO 

2141!0 

~6460 
2B4EO 
11!48(' 
.aw:o 
2f .. t0 

:E.teo 
:loi.EO 
;uM 
000(10 
"6lli4 

ocooo 
fE"fO 
l&"60 
26460 
;P4EO 

''"1!0 
JtiiOQ 
21!460 
71!11l9 
~E•eo 

a"ec 
264\iO 
CCGI.-0 
'JJOGO 
00000 

JUilO 
ooaoo 
ocooo 
aoooo 
0<000 

Sn introducllon Ia 1hl1 ltcllon for ordtrlnl lnform•tion 
•ht111c&ln hclory nltclrd value 
TDt~._dllln& lnformallon In Stcllon VII 

0,{604·C:QIJ(:Q 

I .;t:l tG.f.-1 
l~fJI ·I!'J~ 
IH1·10/b 

li!JI ·UQl 
IO'fll 41tH 
1;~1·4JIJ1 

IH:I•Iltb 
I 1'11 ·IJU~ 
•:u llf:fl 
11M•Ilf.f.; 
I;M llt:b 

O~liO·I))il! 
l)tH·IIIb 
•;.;cH U\ tJU:(t:IPtlCtf 

I tiJOI Ob~O!,Il!;t• 
OI{O·~tl:! 

ll.'. fAO 

HOI Obfl~ 
HOI·CIJJO 

l/11}3); 

Q,lPOo!i·EiliJO 
02l104·EOI ill 
02E04·601't'> 
02EU·I;Oif)l) 
01HI,., EOI.tQ 

1100 ·ot·,6 

0)4(1·07l2 
OUIJ·QUU I 

0360·0001 
Olf0·006J 
(\361J·OH& 

Olli0·015"'l 
OleO· II liS 
031!0·1111 
CIOfXP U~ O£H111Pil0h 
fi1S·fl12·~ , 

~OCR OY Cl~tlllllTlON 
Of:IO·OtJOO 
Cf:24•02\l 
li\)I:I·OHO 
161Q·C076 

lfJ10·COil1 
IGC\3 ·00 ·00 · 2t:I!O 
ti'I~O·IlOOO 
IGO:'·C0·00·.1bEO 
21~·COI1 

1160·0014 
2100·0102 
0'<1XP 0\' D'JCPlPIJOO 
()1;"()(5< 0\' OHOlPIION 
Cf<Of'R Dr OE!:C~lPTIOH 

1420•CQ02 
OfOQEP G\' Df~CPlF!li)N 
Ofi()(~ 13\' fHCAlPTlOtl 
OH11. o; 6\' [)(~Ct:tPilON 
0'0£~ "'' O€::C.-1Pil00 

6-11 

,,. 
~~ 

lio ,,_ 
Ill 

II 
!P:: 

• 

ill: ,. 
II' 
IP' 

If 
!!!' 
"· 1:::-

!~ 
~~ 

·~ II< 

,,_ 

It 

IL"'­

IL'" 

'"' 

.. 
i ._ 

'~ 

ii: 
'" 

'" 
I[ 
Iii 
!· 
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l~rplmceablc l'arh 

Roforoncc 
Doarono lion 

AlAI 

AGAICI 
f,QAIL'.l 
AGAIC~ 
AI»IC4 
loGAIC& 

,\QA\(6 
,\0-'10 
,_U,.ICI 
AQAICG 
MAICIO 

"G.U~Ill 
A'i,t.ICGZ 
AOAICIU 
AVAICI04 
MiAIC"" 

AIMIC~O 
AUICiil 
#liAIC:Jil 
-'GAIU& 
"-'UICJIIO 

"-OAICJII 
IJ».IOll Z 
A\IAICJil 
-'8AICJ:14 

,.~,,. 

·~Ill 
AGAIIZ 
... IJl 
~IR4 

,._OAtUI 
,._UAIU2 
-IAIUJ 

~GAI._,.I 

AGAI.SI 

"'' 

6-t2 

" ld I Jl ,1, .. I I 11 • I, 

HP Port c 
Numb~r D 

HotO•QOn~ • 
;,UM·OOJ~ • 
~0~·000.7 I 
30tO•OtJ10 I 
lor.o·o.?,n ) 

o:oo•-oooo3 • 
OliiG•OOO~ • 
001&04•1SOO!II l 

Olli0·2GttJ • OIOO·UU u 
0110•0"11 ' 0110·0,01 I 
OII!O·Illl4 I 

CIIO·Ollo' ) 

011!0·021" I 
OIIO·tlOI 6 
OlfO·l•U·'I • 0 IU •3448 • 
IOOI·OISU • 1001·0151) • IOOI•C61l • I&OI·OIHl • IOOIHIQ~Q • 
10\10•00110 • IOOt•OObO I 
1001•00~ I 
1001•0060 I 
IGOI•OO~ I 

181)1•00!10 I 
IDOI·OO~ l 
1101'•015~ I 
IIIOI•OO&o I 

2110·0318 0 

Ol6l•OH:O 6 
076l·ll.4l8 l 
01'6l•04l8 l 
Ol6l·0161J 6 

u;o·0.4~M I 
11.70·0486 0 
112t5·0Je1 6 

1.761·2026 0 

.7110·02U 0 

1200·0173 6 
1,7GfpQQll 6 

&ti~·GCU • 
0'40·0U2 l 
0310•215215 & 
OJ70·211f2 I 
03eO•OOU • Oli!O•IUl • 
0.4lll•Die4 • 04Q1•01f6 6 
OI$16•10U 0 
061fi•I2U • 0515•1UI 6 

0680•00U • UtO•U45 6 
IIH0·00715 • Ul0·0011 7 
IE<!O•I02f • 

Tabla 6·~, IIP2B04A Roplacoablo Parts 

-· 
Qly D~!crlf.lllon 

Mlr 
Co do 

~ 

) ~f.IH·tA·(IIAA IO·l; 1110 .1,1t·Jij ... llCOtJ I 

MJl·IO•I'IIl.•CI1AA tr.n;·J.1·1HO tlllQOQ 

• UA~fiHl hiLC 1~. 10 .10J·IN·IO ;cw:o 
I UA~H(IHt. tilL( NO. 1$ 141·11-1·10 jlfU!O 

• UA~IR·Il NIL( NO .:; .14G lN·IO .1l!oii.!O 

I ~:Hil PAtH ,1114.60 
I ~rru: CtMR :ueo 

I 5'lctl.AAIOI< ASHMU. • ;1!41!0 

I CIJlACIIOfl·HO ,Qif•ft·IOl IE\1X N.. Hii!Q 
I CU'ACIIOA·nO IUOCIX•f~·llla OlfJ't'OC 1-l .11W!O 

CMI,.(JIOIH~O IOQOtJF•lb·IOl ,t.\1)( 1-L ;114GO 
cw-.cncw·nn tlX•·tn WifX '" Ulli~ 
CIJ'""IIOIH~O IOtJf't·\Ol jO\otx f,\ ~IS.76G 

CIJ'MitOio'·no tot.F• ·ttJl ;o\1X '" t~;liv 

CW,.CltOP·nO l~lf•·IOl ;O\oOC U. .. .:;u 
I C~I-CIIOii'·r~O IOOI.J"• ·101 IO~DC lA t-.1!~60 

CAP~JIOP·nO IOOOPf •·101 H.\'OC ([If a!U!O 
CAP~IlOP·rJoO IOOQI'f • ·101 lt\tx: UN 3l4ti0 

• DIOOC ·JW ncr toov ~,. ws 0)~01 

OI!Xlt·f\1" t:[lf IOOV £A, t:I.J~ OJtOI 
0111X ·M JOt( I IOOV b~ f.IJ5 Olt:DII 
0100(·1~ J0£(1 100\' tA ~05 OltOI 

I OIOOC·rU 6!:00 4tJOV lA ;UI!O 

0100£ •r\1 D'l>G IIIOOV I A ~li4fi(l 

l OIOOC·WitCJtltfG IIOY ;OC"-' ;tiS OO·lt. litil" 
OIOOC·EUIICUitil; &OY ~00"-' ihS OO·H1 Gtil PI 
DlOOf>Mil1CtliHG eov ~ao"" ;tis ..... ·16 litHll 
Dlrol·fiUl1Ct41Hti, tov ;oct\'-. iM W•H1 Gttl11 

OIOOE ·51H ICiiJHG EOY :00t1.l ;~ 00·16 till Ill 
OlOOE·~WliCtliHG IIOY ZOOI'\A ihS OO·J6 GtiiJI 

' OIOOC·PI.IG ~[CI AOOY ;A iOOUS OlWI 
OJOOf·~liCJliHG lOY 20C~ iHS 00·16 lil1111 

I IW .1,6A 2t:.OY 10 1.2~11.26 U.. JtoGifl 

I ~UUIQQ I~ ll .flU f IC•O•·IOO ;ueo 
~UUIOP 1!1.11~ ll .12t.U F IC•O•·IIlO 14~.411 
~E~JI!I(» fl. II~ ll .IZUI r IC•O•·IOO 24~4G 

5if:bUIQQ II'- ll .t:U F 1C•O .. IOO 21460 

I JC Y t:Gllli IO·li 0411 J 
I IC V ""-HI IO· 10 0471) 
I ICY JiGLIJi·F~O·POS 4.8/6-~Y IO·lJ ~G 0.4111 

' C0h'htc10N·PC tor.a: lfJ·(4)fl/t.'Oil 2·lo-'OU'S ;"14EO 

I far..f:I~()[JI·CL1P ltr-£ .~tO·FVH ;UI!O 

I lhMAIOIH.'$110 OIJl-Q. il41i0 
I I~M 'SIHt:. I0·~/10· JQ·C'S a•eo 

(1J1Sil 11(5in()"(t(fl Clt.&'5515' t'IJ~ r-~15 

I lf110 UIU«XP -'l' ;u~o 

l'~W..AIOIH!OI; POSl PQ.lC :.:uo 
I Co£1EL·PV9t.~JIIOO O.UO·Ih tl1; N~'S r;n • auo 
I PU~O.IIfOh Q.2l0 IN 9lt O.A;b ltl uri ;ueo 
6 5J~HfJt .42B·ItHI; «:· f;·II<O ;t41!0 
I 51AtiOCIH•tO. 1.6·1N·LG 10·1411(} O<lGOO 

I WIOC·PC 00 Dlll: N'I'L .01& hO·IttthS J.t:-lG U~bV 
WIOC•PC 00 ll.~ Hn. ,Olli·eO·Itoth'S :t·LG )i'i.~O 

• ~(lilU·NCU t'l4 j( 0 7 fiYHG liO·L'ftHliH() 214&0 

• !iCiiliH\I.(U t'l),6 j( 0.6 2~tVHG Pu-i·l() ;ueo 
I 5C~U·I"(IIIIC o:!CI#.lh Mot j( 0. J fi<J1 15 214EC 

I h\JI·~h!0\.0·11 l~/l2•l2·11() .Of2·Jti·lkJI: ec:ooo 
I flU 5100 nt 2141!0 

Dltc:IING POSJ ,_S5t' F.Q. 5-Gl.· IIJQ JGJc ~114&0 
Dlt-OJNG PO~ I EGl IICl•Sfi.O ;GJc ll.k Jlli4EC 

I 51N1PlHG·[o£·CU CltP Ult()(MJ 11i4EO 

Sulntrolucllonto 1hl1 •.cllon tor nrdnlnalnforn11llon 
•lndlctlfl (u:lor)' nltcltd value 
tDockdolln&lnronnollon In Stcllon VII 

,, 
' 

II. ~ i :! ! !!:!~ 

Ill' 2804A 

--
Mlr Port Numbor 

rn:cn lit ortc'JPt J()f-j 
f):jXP IJY OH.CIIfliiOH 
JOM·OQQ,1 
JO!;O·OOIO 
Joto · o:n 

0,11/0tf. OOOOJ 
0311E·OOO~O 

oaoot·J:Illl~t 

4l010J,Oifllll 
OlliO OoiiH 
OlliO · 'l4Ul 
l~OOIOb~GOlf:o\; 
lf;COII'lUIJOjOill 

llOOhli'.:~GOtCIU 
ltCOIO~~GOiC11i 
IU:l0101)~IOJ0i 
0\tQ•]Uf 
0\M·JUII 

Alf;A 
JIU 
o\\t,,\ ,.,u 
I~IHCfi 

IOCIH)CI!IJ 
lti4U:~ 

ltiUUI 
lti41M 
11141~ 

lti4160 
11141UJ 
Al140 
lti41UI 

Jl J.l j{, 

lllfJHlltG 
t.r4•1t& •10·6111 ·F 
Cl4•1/I·IO·fllll·f 
OJU·Oit\1 

hC 111\.0t:ACG ' tiC 1Qlt 1/<l:.G 
F1C IEilCU:G 

1;~t·iOl6 

111C·O:t;G 

tiOO·Ot Jl 
t;c~·DOU 

~C~~Hl.tli2 

~J.40·01U 
OHo·;tif 
3J10·f'H2 
OUO·COt:l 
orui.R I]Y [l(SrJ~lPIIOI. 

[. J~O 
r •lCO 
'f~l6· IOt:tl 
0616· I.?U 
0616·1U1 

C~()[ll O't' C<f. ':i(IIIPIIC« 
!4(() ·I 14~ 
lf.IIO·CJO 715 
I~IO·IJOU 
ltClO•IO;f 
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Roloronoo HP Pari c 
Doslonnllon Numbor D 

NI!O·OC!l\1 ' ;lt-0·011~ • 
;~1!1)·01;1 I 
;lc:O·OI;O • ;l~·OIIl~ 0 

tWH)IIlt I 
t~IQ•OIU{ • ;U~O·OO)b ' JOtO·OIM ' 10l0·0Ul ' 
lOM·OIJI)J ~ 
II ;o ·Ct~l ' t•;Q•I)ll I 
";Q •lt3b I 
liM ·ll,?lJ ' 
tOOI·C420 I 
~lljO· JUO 1 
lll,?l·llllb ' t.o21 ·~fie 1 
~021 ·~IU6 I 

t.Ooi.O·I'otl21 ' f:I040•Ulll I 
tOoi.O·l,I'O) 0 
~Oolll· J21l I 
~oeo· 11~; 0 

b0111·04JO ' M61·UU1 ' lll61•Gf:lll I 
021E04·00CQ6 ' 0210A·IJOOOJ ' 
021iC4·0000I 0 
02804·0000~ I 
021104·00010 • o;l!o.C·IlOOIII 0 
O;E04·COOII! I 

O;Eil4·oao;u ' o;&04·;ollOI ' 021l04·tOIIO I 
o;eo4·r:Otlo ~ 
0,11,104 f.OI.CO I 

O;E04·t01(-0 • o;eo•·~OI(O I 

:: 

Tnblo 6·2. HP200~A Roplmconblo Pnrlm 

Qly Ooscrlpllon Mlr 
Co do 

tm·tiU•IIfLH,.'fl <4·4Q·IIf0 1)(,>4·1ti·lt• l)•ll)fjl) 

" ~UlU·M#.CII ~ • U JI.1·HN4 I~,.H·ICH!OII I) uco 
W•lU·Mt.J:II C·H .e·l11·Lc; l'"lH~H~Il 0 llOC 

• ~c~tU·NAW r..·l; l·lti·Lc; flltiH()·I~II OUijOO 
~lo'ru M"WIS·U .li;·I11·L4 lliJH()·NII 00000 

• Ht.lU·MACII e• 1: . JJf • .-)IHii IQO (l(ij coooo 

" ~CI'IU·M~.ttt lt·ll .,H:·IN·L~ lllil ()(«; :14110 
IM·IO·tlk.·CIIM lb/U•I,1·11() 00000 

I UA!Itlll·fl MIL( 1tU Ill .41·111·10 ;II•UO 
UA'SJ(IHL MILC hO. 6 .U'J·IN·IO ;a~eo 

• UA!JCI:·tL MIL( 1'/11! IN ,.CO~· IN·!(' /0400 
I Ulltt "!i!:.Y IU~ H:t«l IU··Jt<.l :1>4EG 
I UfH 1-t.~t IE/.1/f, l·CI..OCI JC.~<·J~.I ;Uiill 
I Ulll ~b~t llf~IJf'• J·Ct«l Ut.-•J"I ;UiitJ 
I loll f:IIIIJP f.tl I.'U·IH·W .OOO·lN·liO- ~IWiO 

I I Iii"· 511X Jl:f JUliO 
I ~tt.:-G·Ot.l[llf ;uEo 
I fliA.hl ·ft.'(itjf ;&>4EO 
I r~""" ·lfU.P jliol.liO 

• 5IJ.'\JI ·COl: If;! Llf :l"f'l 

I OIYilXtl 51f:IP ,,UEO 

• 11)0)1 2Uii0 
I 1Pl11·10f1 I/,? ;ao~.eo 

• ~~5 CJ.'O ~P·Ph'l ;ueo 

' W·Ultt IU ;UI!O 

I lOll COYH ;ueo 
I r,or 1011 co-.u jl>4110 
I co~tl'·ru-r til[)[ il!41i0 
I I'( liO o .. 1 JUliO 
I ttl ll"~' un ;ueo 

I M Dlftl IOI(,IH ;uoo 
I OJ.l) Or..t Ltrt ;e.ceo 
I C»ll orJ. l'lQtt ;ueo 
I WO P#Joll ;&CliO 
I ll.,\l'·5IO 1-HttcPIII ;uoo 

0 j;W·f:UIICH ;uoo 
I lii<S 2UI!O 
I tor CIJl.[ ,.S~l' jl41!0 
I rtl IOL"' (li\ ~~~y ~8>4/iO 

' Cli\ ~l'·ltllQ ;ueo 

I #.Ill OIJI (P'. "S5'f ;ue:o 

' J'j;l)1 ,.~5' ;eo~.eo 

Su lnlrllduclhJn 10 lhla uctlan ror ordninalnrormallon 
•Indica In faclar)' ultcl•d value 
tUackdlii::J lnrormallon In Sntlon VII 

... o-

:~ 

l~eplncenhle l'nrt& 

Mlr Pnrl Numbor 

I):Olll lit O£HPJIIII!l' 
t:M:!)lt; Ut or.t:.CPIIIIJOI; 
t)I;Olti u ... oncPllliJ~ 
l)l:fXP liY DHCPIIIIJI)f 
I)I:Olti IJY IJ...~Ciiii11JI)U 

~('J(P UY lX!J:IIlfliiOtl 
;tJIO · 0111: 
l)j;'Qtt; lit (XUt;lllllOU 
JOl0·111M 
lOlO·O~H 

10~0 ·OliO 7 
II;Q·Oeue 
";o·tne 
e1;o·tt;f:l 
lltO·ll2fJ 

ll:OI·04JQ • bO;O· 2UO 
~21·~~~~ 
tMI · U liS 
fA,?I·f:eliS 

t040·tOH 
M"o. r;ot 
l044·720) 
~•o· 1;1 1 
Mfl)· JIU 

~61·04]0 

~fli·OU,? 
b01'ii·IJ511 
O,i'liC4·DOOO~ 
D2I04·D0001 

D2G04·CIOOllf 
0;1!04·0000& 
D'liO.C·OOOIO 
0"04·0(0115 
0:1!04 00011 

oao4·ooo;o 
O;ti04·;1l~lll 
02&04 ·f:t.'IIO 
rw:a4 fiOIJO 
C.1EC4 f !.!lot() 

a:eo.c tatu> 
r;I:('A lCIII;tl 

1-

0 

6·13 



Ill' 2804A 

Table 6·3. Codo List of Manufacturers 

Mfr Manufacluror Norna Addros~ Zip Code 
Co do 

E0()4~ tiC [L(CII<OII)CIS l JD Miff VltU c. us Qo(04l 
1)0000 M't' 5AlJ~AC10tlY ~l.A\J[fl 
Oil 11 ~-t.LJtHi~tan ro ltK lL P.l~O I> US 700lf) 
r · ~li& U~~~ lliSIJiU1CNIIS IlK OAUAS I> US Jf);tf:l 
0 .~01 Gt CO EEMJCONOl..IC I~ PtiOO Drill AIJ(!U'U "' us I l;OI 
DUll ~ p I P~lo'QI' ILM CI:.IP Ultll'llAA\' «J OlOUI 
0411, hQII)ji)..A It«: ~(HJ ·Cilt.tl PI<OO ~tiXNJ~ .. 1 us GMOD 
07:61 o.J~:ttlJLD CQt;ll no..tl lA I H V 1£ U (A US ~o4041 

ICI;U COiiHltlli [L(CIIi"tltfl(~ ~~[Jf.lt !;(US ,71f(Jol 
18}01 t1:PCO/tltC !fi'A UK t1lh'Et<lol UCLLIS I> US 1~0111 

;ne~J lit)lll COt:P JI<VItl( (A US Q{llft 

;4){)6 A«AlOO OCYICI5 INC I;QO.'WJO r.A us o:oa: 
~4tlo415 CQI:fjltiG [ltCif.'QNlCS SN'IU CLAAA (A US liMt:ll 
:lOU NAUOO~ titMJCI)lOU(IOQ COI<IJ 6~-HtA n~• CA US ('~(16,1 

11<10 1~\A[II•fl;(~WO lO C~<lltAlE ttq lllolO 14.10 " Q4)04 

3~1!158 DIYIJI IlK IS~HA AAA CA a not. 
~144 l'f:fjh E~ltil£1llt«i A ,., COIOP DANOVfO PA us lUllS 

~e:•a ~tiMif tUCIIllC CO NQQ I It ~IJ1S .. OIZU 
711 15 [l[Cflo'O Mt IV£ CQI:P FLOiofiKE " aews 
nm L~U:l1~ lt«llSllll~t.i. COW fV..lUH~ "us v;eu 
JlOOil J f 0 tlf:.CIIIt)~IC5 CO'P oro-oonu1 "' 1111'$ 
76016 lllltliUU IlK 0£5 ~AIHfS ll "' 15QQIIS 
JIIIIIR JLLIMJIS IOC\. W&o't:S lite: ~HAt:;[~OOF LLifiH ll fl)li!S 

Gl11 '' 
~11,..00£ C0to'f1 LHitiGIOt~ t1A LIS 0211:1 

t)IUJ DALE [l[C IIOOOIC$ IUC lL v"~o I~ U'.. J\JG36 

6·14 
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Ill' 2H04A 

'l)•llio IH, Ill ' 2HIHA Mochnnknl lnrt • ' • ~;klllndml Vl~w 

DESCRIPliON HP PART INDEX 
NUMBER NUMBER 

I 6021·6816 Frnme· Front (Metric) 
Top Trlrn 

5116 
5040·7203 

Screw 6·32 • 
2 

2360·0194 3 

Side Trlrn 
0 7 601

m long 5001·0439 
ACH M4 ' · ' Screw·M o 7 

4 
0515·1066 

ACH M4 x . Screw·M etr1c) 

6 
0516·1331 

Bottom Cover (M i 6 
5061·9442 7 

I B 5040·7201 Foot 

Tilt Stend I (Me•rlc) 
1460·1345 

Corner Stru 6 

9 
5021·5836 10 

II 5061·9511 
• 

Side Panel <Metric) 
P•rt of Item II 0 7 -
Sr.mw·MACH M4 x . 

12 
0515·1233 13 

Foot Renr Pnnel 5040·7213 
' Fr~rne <Metric) 1\enr 

14 
5021·5816 16 

16 - Pert of llern 17 
17 5061·9430 Top Cover (M,trlc) 

~ 

; . ~·"' 

UNITS 
PER ASSY 

I 
I 
4 
2 
B 
B 
I 
4 
2 
4 
2 
2 
4 
4 
I 
2 
I 

-

1 '11 11 II ' " I' ··~ 1'1'" , • 1 ql I I , r IIIII r 111 • 

1111111 . 

loded V•ew honicull'nrto, Exp p 2B04A Mec 
Figul'l! ~I. H 6 1611>16 

I. II t 

;;, __ _ 
···---

!!!-

iillll .... .. ,. 

··-
iii-

IlK· 

IG"-
,,.._ ,,_ 
;~ 

:·~ • .... 
~ 

-



lloplnconbln l'nrta 

1)•hl• 11-/i, liP ~601A CllllUBis Purls, llxt>lndeli View U:lheet 1 of~~ 

INDEX HP PART DESCHIPTION 
UNITS 

NlJMDER NUMBER PEl! ASSV 

I 0590·0012 Knurled N111 2 
2 3050·0160 Flat Washer 2 
3 2950·0036 Hex Nut 15/32 2 
4 02804·60020 A2 Oscillator /Preset Assy I 
5 0590·0157 Locknut, 6·32 3 
li 02804·00006 Printed circuit board bracket I 
7 2260·0012 Nut, 4·40 4 
8 23'30·0115 Screw 6·32 x .312 14 
9 02b04·00007 Motherboard bracket, right side I 

02804·00008 Motherb~ard bracket, left side I 
10 02804-60130 Coble Assy, W2 (AI, A2, A8 lnterconnec1) I 
11 0380·0328 Spacer 6·32 x .250 2 
12 2360·0113 Screw 6·32 x .260 ~ 

13 02804·60050 A5 Counter Assy I 
14 0280•1·60110 Cable Assy W3 (Chan. Tl, Front) I 
16 02804-60110 Cijble Assy W4 (Chan. T2, Front) 1 
16 02804-60080 AS Motherboard Assy I 
17 02604-60030 A3 MPU/Time Base Assy I 
18 02804·60120 Coble Assy W5 (Ext Clock) I 
19 02804·60010 Cijrd Cage, Rear I 

20, 21 02804·60120 Cable Assy, W6 and W7 (Chan. Tl and T2, Raar) 1 
22 02804-60090 o\9AI Power Supply Board 1 
23 02804-60150 Cable Assy W8 (Analog Output) 1 
24 0380·1116 Standoff, 10·32 x .875 ln. I 

2680·0051 Secured with 10·32 x .375" 
Screw and Lock Washer 

25 Reference only Transformer I 
26 02804--00003 Rear Panel I 
27 2950·0035 BNC Nut 3 

2191)·0102 BNC Lock Washer, Used with Item 27 
28 0960·0443 Line Module AC Power Input I 
29 1205·0340 Healslnk I 
30 0340·0832 Standoff. Used with Item 29 4 
:n 0380·1117 Standoff, 2.25 ln. 3 

Secured with 3, 6·32 x .250 
Screw\ (2360·0113) 

32 0380·1123 Coupler, 10·24 x 1.6" I 
33 Relerence only Spring, used with A9AlS1 I 
34 0520·0128 Screw, 2·56 x .250 2 
3!' Refererlce only Switch Mounting Plate I 
16 0610·0001 Nut, 2·66 2 
37 01607·23201 Extender Rod I 
38 02804·60140 Cable Assy W9 (A7, HP·IB Interconnect) I 
39 02804·60040 A4 Memory Assy I 
40 02804·60060 A6 0/ A Converter Assy I 
41 02804·60070 A7 HP·IB Assy I 
42 02804·00009 Card Cage Front 1 
43 2360·0115 Screw, 6·32 x .312" 6 
44 02804·60010 A!A2 Pert of AI I 
46 AlAI Display Assy 

IJ.17 



llrpluc~uhl~ l'urtu 2HlJ.II\ 

'l'nhln fl.fi. Ill' 2HO·IA Chuuulu l'nrlu, l·:xiJiod~•l Vlnw 1Sh~nl 2 nl 2) 

INDEX HP PIIRT DESCRIPTION UNITS 
NUMBEII NUMDeR PER ASSV 

46 02004·00004 Front Sub·Ponel I 
47 1460·1020 lletalnlng Clip 2 
48 a lfll·0277 ~FI Screon I 
49 02604·20001 Display Lens I 
50 0370·2626 Bezel Cllrlu Swllr.h) I 
51 0370·2862 Bullen (Line Swllcl\, I 
52 02804·00002 Front Pone! Overlay (5tar.dord lnol•~menl) I 

02004·00001 tfronl Panul Ov~rtoy tAnnleH) I 
cJ 02804·60160 Quorlz Plebe Callbrot•on Module lllonks tnr 2 

Relurunce Only 
54, 62 0340·0732 131ndll\8 Post ln!ulator ·I 

56 1610·0087 Blndll1g Post cnegollvo sloll) I 
56 1510·0076 Binding Post (posllivu side) I 
57 0380·0643 Spacer 2 
58 1251·3283 Connector, 24·P•n HP·IB I 

59, 60 2420·0015 Nul 6·32 4 
6L 3050·0227 Flo! Wosher .14S 10 2 - ···-

1).18 
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Ill' ~HIIM M11111111l ChiiiiH••• 

7•1, INTRODUCTION 

SECTION VII 
MANUAL CHANGES 

7·~. 'l'hl• •ocllnn cnntuln• 111111111111 chnnu•• lnfnr11111llnn h11cktl11tlnu till• 111111111111 fur ln•tr11111ont• with 
••rl11l 1Jr•0• 1111111hur• lnwur th11n th• li•llnK nn tho till• IJIIK•· 

7·3, MANUAL CliANGES 

7·~. 'l'n lltllll't thl• 111111111111 In nhlor ln•trul11unt•, 11111ku chnnu•• ll•t•d In '1'11hlo 7·1. 

7·~. Fnr IIIHtrumunl ···rlnl w•nxo• ur•lltor thllll thu lllllllhur ll•l••l 1111 th• lith• IJIIK•· dwnu··· nn• 
lnchulod In n yullnw, MANUAl. CIIANCII-:11 HIIIJIIlonwnl. 

'li1hlo 7·1. M11nunl r:hnnu•• 

II your ln•lrumatll Meko Chango 
hn Son•l Profll Number .. 

2616 1 
2432 1, 2 
2428 l. 2. 3 
2332 1, 2, 3, 4 
2308 l, 2, 3, 4, G 
2244 1. ~. J. 4, 5, 6 
223() 1, 2, 3, 4, G, 6, 7 
2120 1, 2, 3, 4, 6, 6, 7, 8 
l~JB 1, 2, 3, 4, 6, 6, 7, B, 9 
1918 l. 2, 3, 4, 6, 6, 7, 8, 9, 10 
1901 l. 2, 3, 4, 6, 6, 7, B, 9, 10, 11 
1843 1, 2, 3, 4, 6, 6, 7, 8, 9, 10, 11, 12 
1834 l, 2, 3, 4, 6, 6, 7, 8, 9, 10, 11, 12, 13 
1807 1, 2, 3, 4, 6, 6, 7, 8, 9, 10, 11, 12, 13, 14 
1744 1, 2, 3, 4, 6, 6, 7, 8, 9, 10, 11, 12, 13, 14, 16 

7·1 



Mnnunl l'hnn~··• 

CIIIINGE I (5arlnl 2~10) 

'llthlo• rl·~. t\7 111'·111 A••umloly ltuplnr11111• nt l'ntt•: 
Aolol I~IIIHIHH l!o•tnlnln~ !'lip ornt ll:lt. 
l'hnnuu A7lJ:I In IAAtHIIHH. 
llulolol A 7X ll:l. 

Clfi\NGE 2 (Serial 2432) 

'l'nlolo 11·:1: 
l'hnnl!•' ll•m I too ~II~II·HHI~. !'runt l'rnmo•. 
l!lonn~o· (loom ~ Ill ~r.ttHIIII~, Hno•w H·:l~ x I :·1", l/IY·Ifl. 
l'hnn~•· llo•lll rl lot ~:IIIIHIII~, HrtiiW H·:l~ X ~lirl", 1/1)'· f.l. 
!'hnnl!•' ll•m 7 Ill rrtlliiHIH·I~, llnllollll !'nv•r. 
l'l•nn~• (tum Ill l•o rriWI·HH:Irl, l'nrnur nlttllH, 1~". 
Chnn~u 11<'111 II lot rttlrltHIIIII, Hlolo• l'ntwl. 
Chnnu" limn I :I tor ~:11111111~11, Hrrow fl·:l~ x 1". 
!'hntt~ll 1!11111 trr lll flii~II·HHIII, lt••ttr l'rnnw. 
l'hnnu• llum 17 In ~IIIIIHIH:III, '1\op l'uwr. 

Clli\NGE 3 (5arlal 2420) 

'l)tlol• fl·~: 
l'hnll~l! A~ Ill II~HII·HitXIUII. 

Ill' ~HII·IA 

!'hun~" A~l'VCI too IIIIIII·:Wrl, Cnpndtnr·l'xol, 11.111 ,,r oHO -UII'IIo, IIIII VIIC CEll, UH·IHII, lllrill·:f.lfrl. 
Chnnuo MCII, !'H, l'lll, Cl:l, l'trt, l'IH, CU•!, i.:2~, C211, l'27 loolllllll·:f.lforl, Cllllltdtnr·l'xol, I lXI pi'! lltll., 
:lllll VIIC CEI!, ~lloiHII, 1111111·:1·1~1 1 • 
Chnn~o• A~C7 lot IIIIIII·UIIII7, Cnllltdlotr·l'xol, IIHIIIItl' ! Ill%, 21111 VIIC Cl-:11, ~H·IHII, lllfiii·:Woll. 
Chnnuu A~!' I U, l'U:I In 1111111·~1111~, l'nllltdlotr·l'xol, :1 111' L~ pi', II< VIIC CElt, ~H·IHII, IIIIIII·UIIIIrr. 
l'hnoll!ll A~H I lhrnttuh Hrl loo II~Ht(.l .. llllll. 

'1'1lhl11 fi·:Z, MhiL'I•IInnt.~nuH Pnthi: 
Chnnul! l'rnnl l'nn.•l Ovorlny lot IIUHII·HHIIIIII, l'roml l'nnul Ov11tlny '""''''with AoHtlnu "ltllnnnttlyo. 
Chnnu" Huhlllltll'l lot ti~HIIHIIIIH. 
AoloiiiUHIIHlllllll, Annln~ Ov•rlny tHtol. lnHlrUIIIIIIIlnnlyl. 
Aoloii!UHII·Hllllll~, 111'·111 Ov11rlny oHtol. lttHlrllllllllllnnlyl, 

l'luur• H·7: 
ChnUH11 A:!CU, C:ll vnhHHt lu ll.ti a•F. 
Chnnu• A~ 1111rl numl"'r ln IIUHII·HIIIll~ll. 
ChnnHt.~ A:!C I :l, C:!:l tn :1 11F. 

CHANGE 4 (Sarlll 233211) 

'llthl• II·~: 
Chnnu• A~CU, C~l loo llli!IHII~l!l, l'nJIIIrllnr·l'xol, ri.H 111' t .~f! pi', fillll VIIC CEI!, UIHHII, IIIIIIHJIIIIII. 

l'l~ur• H·7: 
Chnnu• A~CII, C~l loo ri.H pi'. 

CHANGE 5 (Sarl•l 2308) 

'l)thlll II·U: 
Chnnu• Cll, CH, Clll, CJ:I, Cl:i, CJH, CUll, C~·l, C~ll. C~71otllllltl·~IIU7, Cn1111rll•or·l'xol, llllllllol' tIll%, ~011 
VIIC CJo;l!, ~H·IHtl, llllll~~llll7. 

Chnnw• A:l'l'l' 1-'1'1'·1 "' 1 ~" HUroll. 

I'IHIItl! H·lll: 
Add AfiC 17, c~o. c 17 Cllllll•!rlH rnun ·I uv lol uruund nll' 1·10. c~o """"""'" rroun -r.V Ill HI'IIU110inll' I ·U. 



Ill' ~HII·IA 

CHANGE G (5orlal 2244) 

'll1hl•• II·~: 
A•hl 111 All ~ll•rellunellll• Purl.: 

~ IIIIHIIII 7 1.11<'11 wu•l111r, lijllll. 
II~HIIHIIIHII t'uhh• fu.HY 111'·111. 

CHANGE 7 (5arlal 223G) 

Un tlw fnlluwlnu Jlllltt'li, lntlh'nll• thnt AU nrul A7 w~r~ tJJltillnnl nHH~mhlleH: 
1·~, H, J.r., :1·7, IHI, tHII, H·~l. H·~~. ll·~fl. 

CHANGE 0 (5orlal 2120) 

Tnhlt• 11·:.!: 
l'hunw• A I A I XIIH I ~~ ll.iH hi I ~lltH1117·1. 

CIIANGE 0 (Sorlal I 030) 

'l'hiH tll'rinl IH't!(lx dttiiiKL' tlall'H nul nffn•t tht• l'tlUhmlH n( tlw rnnnunl. 

CIIANGE 10 (SQrlal 1918) 

A:l A••mnhly: 
Chunwe Cll, l'lll 111 IIIIIII·:W•I, Cujludtllr·Fxtl .Ill ,,r. 
Chunwo II~ 111 I)IHJH .. Iil~tl. 
Chunwe )(,JlJ I hi I ~!IIJ.II·IIII. 

CHANGE II (Sorlal 1901) 

A 7 A•••rnhly: 
ChunN" A7lJ:I 1t1 IAAIIIIIIIII. 

CHANGE 12 (Sorlal 1643) 

A·l A•••mhly: 
ClulllHt' AHI7 ltl iH I H·fJU:I~. 
llolelo A·IXU7, l~li!J.IIIIIf•. 

CHANGE 13 (Sarlol 1634) 

A 7 An•ornh!y: 
Chunuo A7lJI, ll~, llf'. llll ltl IH~IJ.IU7~. 
A•hl A7)Ull I~IIII·U•I7·1, llurketll', H <lllllll<l uli'. 
IMoto A?Cll, IIIIIU·:IHH. 
lloleto A'ICII, IIKIII 11F rrum Ut:riH 

CHANGE 14 (Serial 1607) 

AU Aooomhly: 
Chnn.ce .;tunponunl lul'nl,)r nllll ~:~dwmntlc twrieu to IH07. 

CHI.NGE 15 (Serial 1744) 

A2 Aooornhly: 
ChunK• A:!TI'l-'1'1'·1 ltl 0:161~01~·1. 

. , I! 

Munuul Chunu•• '" 
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SECTION VIII 

SERVICE 

8-1. INTRODUCTION 

H·2. 'llrl• '"cllon contnln• n block dlnMrrun, lndlvldunl IUI<Illhl)' odwmnllc dlnv:anu and corn1rorwnt 
locator.. Allo lndudod I• a runcllonnl dt•ocrllltlon or opt•mtlon at a block lt•vol, "'~•VIdual a11<11llbly th<Or)' 
of Olll'ratl""• wtvl<t• ond truublnbootlng Information lrrdudlnM olgnatUI• iiot.>. l·:xpnndt•d doocriptlon of 
all<•mhllt•l and runctlonlrrg drrult-groupo I• aho Included with till' ochomatlc dlngmm• or thc lndlvldunl 
allt•mbll•·•· Tahir H·lllotot••nrrlnology (mru•monlc•l uocd In llw 111'2HO·IA. 

B-3. GENERAL DESCRIPTION 

s .. t. Ill' Modcl 2HU·IA !lunrt7. Tlwrmonwh•r I• amlcropruccllor biU<'d prt•clolon L•mlll'nllUrt•mcnaurln~ 
lnotrurnt•nl. A quart1. Cr)'llal ll'n"Jr lltulw d••olgrwd to hav.• n conotnnt rclatloruhlpto tcmp•ratun• •nd uocd 
with llw I ill :!BO·tA,t•nohlt•b ptt•clslon nwa.&un•nwnl5lo bt• mnda•. 

H-5. '11w lnolrunwntu"'' n otnblt• 10 Mll7. TCXO d<lCk,(or an oxtcrnal I Mll7. clock), which provldca nn 
a<'CIInllt• tlnw lntcrval for opt•mtlon. Tlw accurah• llmc lntc"·al nllowo dltt•d counting for tho probe Input 
rn•qUt•ncy chDII~l' RS D 0115Uil or llll'IUUrt•d ll•lllpt•ralUn•, 

8·6. 1lll' 1111 2HO·IA opcrat•• from n otott•d progrnm locntcd Ill tl'nd·only·rn•mory (llOM) within thc 
lnatrunwnl. 1lw program Ia nutom•llcnlly t•nh•tl'd nt n "lwatart Addtl'os" wlwn lnatrunwnt pow•·r I• 
appllt•d. Thc mnln program lnltlatt•a a nll'IUUJl'monl nnd Lh• NMI <Non·Maakablc lutorrupl) acrvlet• routlnc 
In conjunction with llw llnw·baoc gcrwrator nctuolly control thc lnatrunwnt drrulta. Thl• progrnm alao 
nutomatlcn!'y r•ftt•ohcs tho dloplny through an "lnh•rtulll Service ltoutlrw", lnltlatod by lhclnllrunwnt's I 
kllz time blUr •lgn>l. 1lw front pond swltclwo an• scanrwd at n I kllz rote to updatc an)' switch 
Information chang••· 

IJ-7. BLOCK DIAGRAM OPERATION 

8-:.. 1lll' II:• 2BO·IA tjunrtz '11u•nnonwtcr I• a tvmporntUil' mcasurlng Instrument capablt• or nwa.urlng 
LCniiWtatUJl'! from -ao'c to •260''r;, It , .... qunrt7. ll'II!Or probe• to gcnerato r,.qm•ncy chang•• with 
1l'III1Jernlun• chnn~l's, proci.'5Sl'5lht•u• chnng"s nnd dl5plnysllw l"mp"rnluftl In °C or ° F. 

H·U. Ninl' printed .•ircuit hohrdts curnfJrhw tlw h11t~runumt. ThL'bl' nre: 

AI Front l'nnel Aooombly <con•loto ••f AlAI llloiJioytSwltch Aooornbly nnd AIA2 
llloplny llrlv•r A•••rnbly. 

A2 Osclllnturtl'r•••t Aooernbly. 

A:t Ml'U;Tirnt :tnue Aooemlrly. 

A·l Mernury A•••mbly 

Ali lllr~ltnl·to-Anuloll A•••mbly. 

A7 lll'·lll Aooemlrly. 

Ad Motherboord Aooembly. 

AU Power Supplyll!enr Pnnol Aooornbly. 
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MNEMONIC LOCATION (ORIGIN) MNEMONIC LOCATION (ORIGIN) 

DACO DAC :.:•ilch uoto- Low TRUE VRWA Volld fluod/Wrilu Addrcn - Low 
thru AI AlSO TnUE AJU6C 

- DAC6 
VROA Volld flcod Only Addrm - Low 

050 Dloil S.loctllno•- Low TllUE- TnUE AJU60 
thru A1A2UO, 10 
DS7 

Vfl'l Volld RAM OllO!Jio- Low TRUE 

IRA lnvolld RAM Addron 
DSLI Digit Soloctlotch 1 - Low TRUE 

A1A2U1 1 LAO Lower Addrouud Olock 

DSL2 Dlgil Sulectlotch- Low TRUE 
WEN Wr~to Enoblo- High TRUE 

A1A2U1 1 OWE Ous •Ito Enoblo- Low TRUE 
Ml.J 

DACR DAC Switch flood- Low TRUE 
A1A2U11 ORE Bu1 flood Enoblo - !.ow TRUE 

MUC 
DLR Digit Lotch Rosol- Low TRUE 

AI A2U1 2B ENM Enoblo Memory- High TRUE 
MUIOA 

VIO Volld 1/0- Low TRUE MU6A POW Procouor Uu1 Write --R/W Rood/Write - AJU8F NMI Non Moskoblo lntorrupl- Low TRUE 

RES RESET ISy1tem)- AJU40- Low AJUJA 

TRUE NMIR Non Moskoillo lntottupt Ruquou 

"'! 
SOL S.gmom Driver utch - Low TRUE 

High TRUE 

A1A2U11 RRO R•••t Roquou- Low TRUE A3U7A 

PDTR Pu.hbunon Rood- Low TRUE IRQ lnlorrupt Roquou- Low TRUE AJU 1 1 
A1A2U1 1 EXCk. EMIOtnol Clock - Low TRUE A3U6 

= 
PBTI T1 Pu1hbunon - Low TAU~ NMID Non Mo•koblo Interrupt 011oillo 

A1A1ti1 Low TRUE AJUJA - PBT2 T2 Pu1hbunon - Low TRUE ARM Arm A6UOB 
A1A1S2 

DARM Dl1 Arm A6UOB 

1 

PBDT Tl· T2 Pushbunon- Low TRUE SEL Solcct A6U9B 
A1A1S3 

CLR Cleor A6U9!l 
PBLO LO Pu1hbunon - Low- TRUE 

A1A1S4 ACT Rood Count A6UOA 

I PDMD MED Pushbutton- Low- TRUE 
FNS Function S.lcct A6U9A 

A11<1S6 ISEL Input S.loct A6U8D 
I 
I 'BHI HI Pu •hbutton -Low- TRUE TIF T1 Front A6U1 D 

AlAijt) f2F T2 Front A6U 1 C 

SA Segmonu o thru o ond DP - High TIR T1 Roor MUlA 
thru TRUE A 1 A2U6, 6 
SOP T2R T2 floor A6U 1 0 

ANSL Annuncloror S.IL'CI- Low TRUE NINP No Input A6U 12A 

A1A2U7 LHW Low Half Write A6U6 

DDlJG Factory loll Only HHW High Holf Write AGU6 

VMA Volld Memory Addrou - High 
TRUE- A3U80 

.. 
''I Ill. 
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H·IO. l·lKun• H·l I• n ollnpiiO•d bloek dlnKnun or lh• lnotnanwnl nnd l·ltfUI\' H·2 I• n olmpiiO•d lli'IJKrnm 
Oowdanrt ror llw ln•trnm.,nl. Th• 1111 2HO·IA lo n luu orynnl>.•d lnotmnwnt wha•n• ~~>o•mblla•• which llhlK 
Into u,,, /,H Molba•rhonrd nr• llllliltion·lnd•IJ•md•nt. End1 or ti11• n.so•mbll•• In tiw lnotrunwnt cnn lw 
<0115I•Il'MI nn lnd•p•nda•nt bloek with which llw A :I MPU/Tinw Jln.s• A"•mhly co1nmunlcnt•• lndlvldunlly. 

H II. Till' b .. lc nwnoura•nllnt mnd• In tb• Ill' 2HO·IA • rn•qua•ncy. Th• rroqu•nc)' to h• nll•n.<Urod ,, 
dt'LerntiiiL1d by o quotl7. Cr)'!ilnl In llll' proht' rtnd lit_IIHiOt usdllnton lncoh'd l"Xh'nlBIIy or In lht• A2 
Ooclllntor/11n•wt A..a•mbly. Two chnnn•l! nr• nvnllnhl• ror ••pnrnl• t•mpa•rntura• ma•n.suronwnt. or 
h!I11Jll1tBlUn1 n:fftlfl111Cl1 111l"D1iUtl111Will5. F'tl'qUl'I\C)' ur lht• A2 osl'illntor(5) hs dt1ltmnhwd b~· llw h111lfll'tnlun• 
to whleb tiw •1unrtt.prolwlo ouhJ•cl••d and I• nhout :10 Mlb. Cl)'llicnlly 2H.:I Mll1.). 

H·l2. ,,,,. rn•qua•nc)' to Ill• m•nour••d by th• lll'tl\lm•nt <nn com• rrolll rour' po55lhl• 50UIW5. Two 
150UO!l'5 on• the flonl porwl 1'1 nnd T:l qunrl7. IJrOIJll tnput.s. Two olhLit fi0UI'Cl'5 or rn'qUl11lC)' Otl1 fl1Dt porwl 
Input. to tilt' lnotrunwnt. llow••·•r, tiw ronr pnn•l lnputo muotlw rrom •xt•rnnl ••noor ooclllntors oll:c•• llw 
Input. KO dlr•clly ton •l~nnlmultipl•x•r In th• A6 Count•r n:.s•mhi)'. 

6·13. '11w llulrunwnl proKrBIII wl•<t. on n prlorlly bn.slo, th• rront pnn•l lnputo b•roro llw ronr pnn•l 
Input. ror •lllwr cbnnawl. III> •• n •xnmpl•: With Uw Input nlth• r•nr pnn•l1'1 conn••tor, 1r Tl pu•bhutton 
owltcb I• pto55a•d, th• lnstrunwnt nutomnllcnlly "•h•ct• rront pnn•l Tllnpul. With lh• rrontpnawl '1'1 prolw 
Input llll55lnK, lh• llutrunwnt nutornnllcnlly 51•locu n•nr pnrwl1'1 Input. lr both rront nnd n•nr pnn•l Tl 
lll(JUIJi 001 mltsshlH, on l1rf0t f\W55Diit1 Is dhpln)'l1d, (:il'l1 'l'nhlt• H·2 for n ll!il or l'rror 111l'6&01(l15). lnstrunwnl 
op•rnllon I• ld•nllcnl whl'll chnnrwl '1'2 I• "'l••ctcd. 

13·14 QUARTZ PR0!3ES AND CALIBnATION MODULES 

H·lfi. A qunrl1. prolw mu.t be uocd with n mntclwd cnllbrnllon modul•• In or•l•r to mnk• any ta•rnpa•rntun• 
rn•·n.sur.nll'nt.. •nw enllbrullon anodcl• nwrnorl•• contain the chnrrcleriollco or th<• crystnl rr•qua•r.cy, nl nil 
t•mpernlun•• rrom -HO"C to t260"C, n.s wcll n.s ollwr cnllbrnllon dnln ,,,.cine to th• ""oclnh•d qunrt1. 
l<'llll'"rntun• ••n•or. •nw cnllbrnllon modul•• nl.o contain uddro .. d<•codlnK clreulu which cnuw.tha•rn to 
nnower to n pnrllculnr nddn•" •P•c•, when lnotnlled In T1 chnnn.t, nnd to nnollwr nddro" •pnc•• wlwn 
lnolnlla•d In 1':! <hnnrwl. Qunn7. probe• muot nlwnyo b• uocd with llwlr n.ssodnl•d cnllbrnllon rnoduh••. 
ExchnnMe or proba•o rrom one chnnn•lto nnoth<•r, or to nnollwr liP 2HO·IA rnuot nlwnyo bt• ••·cornpnnled by 
the exchnnK•' or collbrnllon modul••· 

8·16. At O'C, th• mclllnllon rn•quency or the Jlrob• cryotnl lo typically 2H.20H Mll7. and lo •IIKhlly 
difft'rt'lll With l'BI!h prulJll. b1nc:t' llw fn•qUt'I1C)'·H··\l'lt1pt?rntu~ chorndt>risllc~ on• stort'd In Hw cnllbrntio a 
modult•, llw A3 11roct•Mor subtmcli this lnformnllon Bl n 11 ntnJur omwt" fromllw fn''l"''ncy nt•Lunll~· twh.:t 
meosun'd. 

ti·l7. Tlw cryotnl chnruc•a•rlolle• crn•qua•, ''')'·l·mu•·t•rnp••rnturo) nr•• stored In llw cnllbrnllon rnodUI•• •• n 
group of col'rficlt•nlli ust'd by tlw con\'t'nlorl r.lMorit:1111 to t'I15Un• llw &(Wcifit'd occurnc)' o\'t'r Uw opt•rnllng 
Lt•m1wrotun• rnnM'' (-H0°C to t 2&0''C). ·nlt'fil' cot'rncwnhi or~ uniqul'l)' dLilt'rrnhwd for ''nl'l1 lndlv' 1unJ 
prolll' hy nwnn• or nn a•xh•nslva• cnllbrullon proc•"· Th<• cnllbrnllon rnodul•• ror •a<h Input chnnrw. nn• 
l•l.!•rta•d Ju•tl~<•low llw A:! •~wmbly ond J!IUK Into conawctors on lllllllwriJ<lnrd AH. 

H·IH. 11m•a• COillllOill'nt. a•nnbla• th•• rnnlclwd prolll'/cnllbrnllon rnodul•• to ba• uoed In nny Ill' 260·1A. 

1'IIL'51? on•: 

n. Quart?. l'roba•. 

b. Cnllbrnllon Module. 

1lw qunrt1. probe nnd callbrnllon rnodul•• won• provlouoly m•nllon•d. Th• n•r•ron<c lernp•rntun• 
ndju>tnwnl, on lh•· lrutruna.nt rronl p•nel, cornp•n•nteo ror nny chnnK• In rroqu•ncy or the prob• cryol.'l!, 
dua• to nJ!inM. llJI• •etllnK lllUbl bo lrnnorern•d to tlw prop•r chnnnel when proba,. nro exchnng•d. l'or 
mnxhnum nccurncy wlwn exchnnKirlK pmb•• or ln.tmment., n new ror''"'nce t•mp•rnturo ndJu•lm•nt 
•hould b<• mad•• n.s de•crlbed In the opa•rnllon o.cllon. 
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Table H·2, Error Mcflllll"• 
r-----------------------------------------------~ 

-

An tutor 1hat " "llYIJBnoblu" may be! ctrcumvcuHed lJy u!lecunu tile o~hm muo•urt:mll.!rH chonnul. 

MESSAGE DESCRIPTION DYPA55AilLE7 

-
"Error 1" System Malfunction (Described more fully'" Note I) No 

"Error 2" Ctmnnel I t:nlblratlon Module absent Yu~ 

"Error 3" Channel 2 Calibration Module absent Yes 

"Error 4" Channels I, 2 Calibration Modules absent No 

"Error 5" Calibration Module I Chec~sum error Yes 

"Error 6" Calibration Modull 2 C~ecksum error Yes 

"Error 7" Channel I Signal Dropout or Blown Fuse A9FI Yes 

"Error 8" Channel 2 Slana( Dropout or Blown Fuse A9FI Yes 

"Probe I" Channel I Out·Of·range (Note 2) No 

"Probe 2" Channel 2 Out·Of·range (Note 2) No 

.. 

NOTE 1: l 

"Error 1", denoting syslcrn molfuncuon, OCL•J•I 101 the follow111g illuatlom. 

(II lnablllly to pror-erly occm MPU rco"t"" or RAM durmo Soii·Chcck. 

121 Inability to prllj)erly acceu lront ponal pulhUullon IWitchcl durmg il<II·Chcck. 

NOTE 2: 

nt Inability to proJI<frly ICCOII "Cf'F IWttch d"llng &!fi·Check 

(41 No output from counlm u\ tl!ipoml! to at' uuernal 1 MH1 IIHtl uunal ldunnu &!lf·Check and 
Errm routine•!. 

(61 Computational ovurllow,. 

"Probe I" and "Proht! 2" arl! "ll!lf·reco~erahle" err on lflthe ume lhot nurmal mra1urement relUmtl 
if 1he meomn:!d h!mperoture 1• brought hock Wllhm thrt perm11ted ronl)'l. E~e.ceu1ve tempt!rature over· 
ronou for prolon()l!d period• may chon~ prohe temperature/accuracy re1pome. The probe .md calllno· 
lion module lhould he tt!turned to the loctory fm recah1Jra11on and a new calibration moduli.!. 
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8·10. AI DISPLAY ASSEMBLY 

H-20. Th•• t\1 Ill• piny fl.'"'mhly con•l>l>11f twn lltilll<•d dn:nll hourd•: 

n. t\1 ,\I IM•plny/Swlll'll ""''mhly. 

h. AIA21M•plnl lltiH•r "'"''mhly. 

H-22. llnln, n•lnlh•K 111 llw >tnh" of front pnlll'ljHibhbultun •wlldll••,l• n•nd frum A I A I lnl11 A I i\2. A:t 
pronuur 1\C:Oilli tht•M• !iWildwli durinK n mt•nsun•nwnl L'Yl'lt'. Any t~wllch nl.'lh·lty I~ tlll'lllh·h'L'h•ct nntl Ut'lt•1l 
upon by llw A:t dn:nll5. 

8·23. A2 PHESET/CSCI LLATOR ASSEMBLY 

li·2•1. 1\2 1\:;st•mbl)' t'Oil!ilbh U( lln'liL'l liWilclll'b Blltf n~'UdBh1 d hJitl«., !WII!iUr l)!iCilllllll~ (ur t•lll'll illJlUl 
chnnn.,l, und the "Ct"F •wllcb. 'llll• jlrt•wl •wlldw• nnd lh•• IuKic dr•·ultry jJrnvld•• il'l•·pnlnl rnlllm•llnn 
ndjUblllll'lllli (ur llll' 5t1115Ur JUllht'l. 

8·26. \Yiwn !it'llbor tnolwr;, on• L'UIIIIt'ch•d tu tlw Input ur llw lit'li!iOr mclllnlur:s, llw bru.it• nwn..·Htn'llll'lll 
fn••1uency (D!Jjlruxhnnl••ly 2H.20H Mllz ul O"C) I• K••n••rnh•d. O•dllnlor oulJIUlii nn• th••n ruul••d ln .Ill' M 
Cuunl••r A<wnbly vln coux:nl cnbh·•· 

8·27. 1\3 MPUffiME BASE ASSEMBLY 

H·2H. The A:t ""'"mbly, with 11.5 mkroJnuce&lor, I• llw lwnrt of llw ln•trunwnl. '11•1• """mbl)' prm·ld<" 
nil llw lhnlnK nlhl control fur llw ln>trun•••nt, nnd cnmn;unlcntJ.•• lndlvldunlly with ••nch nf lh•• nth 1r 
as.wmblh•fl U\'t•r I'IL'\'L'rnl buo.;n;. 

8·2!l. Tl~rt>t• lJmt~ "''' common ln nil n.'\:lt•mblit•s (t'SCL'plllw powl'r tiU[JpiiL•b) In llw hu;tnlnu·nt. '11ww 
ott': 

n. C<lntrulll115. 

b. Addn••• 11115. 

c. IJntn 11115. 

3-30. The Control •ource of llll'6l' bun .. I• the A:l Ml'U/'11mc IJIIJic Ao•embly lllw jJruce"ur). '11w A:t 
proce .. or hn•lwo function•: 

n, To conlrollnslrumentllmln~ for hiHb uccumcy nwnsurenwnlii. 

b. To pl'rfonn nny needed computations dln•cted by pro~mm• 5torvd on the Memory A~ll'mbly A-1. 

The A3 IIJI50IIlbl)' contnlns n 5tnble 10 Mll1. dock •nd vnri<lll5 dlvlde111 to pr•~Vlde nn n<-cumte I kilt llnw 
bnso •lllliBI for llw A3 mlcroproceMot nnd llw rvmnlnhiK Instrument clrcull5. 

a.:ll. This I kllz •l~nnl 15 BjiJiih•d, throuKh the control bus, to i\5 Countor A<mnbly to Kenernt•• 
nccumte ~nte-llnws. A3 l'toceMor conununlcntos with the A51o~lc control cln:ull5 nnd ~"'"' A5 on nnot ·1ff 
In •Ynchtonl5111 with llw I kllz 5IGnnl. 
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IJ, l'llllll !Ill' lnll•rnlll Ill ~.Ill.· •llllltll.ll',dlinlu)', 

h. FmJJt 1111 ••xlt•rnnl I Mll1. qJJ.Jrll. '"'dllnlur Aill'li••d 1t1 lh•• ln•lnlln••nl rr•nr llllll<'illllllll.IH•••• 'l'nh'" 1·1 
lljlt't'illt'llllunr. r ur """"''bh•tl 111111111111111 '''IIIII ra•nw llh ur llw I'), h•rnnl IIIII I' hU!'II'' I 

n. NMI (II•IIJ·MIL,kllhh• lnlt•rrullll 'l'hl• lnl••rrnill hn> hl"h' '''"'"""'null''""'"'' Ill' llln•lwtl 11111. 

h. lll!lllnl••rruiJl ll•••Jll<•>l), Tin• J.tiNrupll> ll "''I""' fur "'n·i•••• nn•l rnn Ill' mn•k•••llllll. 

H·:J:I. On•• •••It!" uf lin• A :I llnll'·hiLII' "''ll••rnlur •lunnl I• "'' •lin u••n••rnh• lh•• NMI •lunnl "' lhnllh•• IJJnln 
fHll"rlllll nuwb Oh !thH\\'11 In till' "1-:xt•t'llll\'1' MmluiP 11 fJtHllllll ur l·l~tm• H·:l. 

8·34. A4 MEMORY ASS EMU L Y 

H·:Jf1. l'murnlll• "''''"''" tu mnk•• Ill''"''"''"'"""' "'" ··nnlnln••d In n HOM lu•·nh••l '"' llw A-1 ~h·mury 
"''"'lllhly. 'l'lu• n~wmhl)· '' •·unlrulh•d h)' lh•• A:J llrlll'''~""· lhrun"h till' A-1 lll<'lllllr)' ruulr••l "'"'''· 
Commnrlllb rnun llll' A:t fJrtH.'I'~Ilr, lu bl 1h1t'l nlltln•M hJt•nllunb rur priii .. 'I'Miill" ur dntn, ntt• l111flh•nwnh•tl h)' 
llw M••lllllt)' A:i5l•IJJhi)'. 

B·3G. A6 COUNTER ASSEMBLY 

6·37. AI. lllt•nthuwd in tlw fHitOKrntJh H·ll, nwnbun•nwnl h~ n rtt•ttlll'lll')' mt•nMrrt•nwnl. Tlw ACt Cuunlt•r 
AMt•mbly fJllrrurmr.lhh~ mt•rusutt•nwnt. undt•r control or llw A:ltnm:t~b.'iur. Afl Cnunlt>r i\Mia•n1hl)' ntwrnl.l•to n.:1 

n rn'tJIWilc~· rounlt'r nnd roiUihilli of o M'\'t'IHit~RdLI cnunlt'r, ctllllrulln"l''l'ill!UIU nnd nn lnputmulllplt•!\t'r, 
'llw nvnllnhl•• gul••·lllll<'5 nn• numlunlly 0,1, I, ur 10 "'r<lllds nud will 1·nry •IIKhlly wllh •llffl•n•nlprulll'•. 
Vortnlluns nrt• chw tu tJrolw chnrnclt'ri5lll'!i, :;IJc.'ciOc ~nlt' llnwr; on• fi(Jl'ciOt•dln tlwir cumpnniuncnlihrnllllll 
llltldUh'5, '11w Cr}'!ilnl rl,nrnch•rislicr; of frt••tlll'IIC)'·\'t'nill5·lt'llliJL1rntun•, 115 chnrnclt•rilt'tl In llll' t•nlihrnllun 
mudul••, pruvldo nn••ff••cllw rhnrn<l••ri•llc NOpt' of 1000 11•/'C,lhruuKh llw l<'llllll'rnlurr• rnuK•'. 

H-:JH, Mon•un•m••nl ncrurncy I• <ll'lll'ndoul on lwu lldnK•: 

n. Tlw inlt•rnnl or t•xlt•rnol chJL•k nccumcy. 

b. Th•• rhnrn<l••ri7.nllon uf ••nch prolw cry•lnl nud llw •lorinK uf lhi• lnfonnnlluu In II> cumpnulun 
cnllhrnllon modul" lu 11rovhl•• n chnrnclon•llc •lo1w uf 1000 111./"C, Tlw rnllbrnllon muduh• 5lurt•• 
pnronwWn; ncct•5:5Dt')' for l.lw frt'qut•ncy.tn·lt•mpl'rultJrt'ronnlbhm niKorllhm which on' rtlll'l'ilit• tu llll' 
lndlvldunillrObe, 

8·30. MeMurenwnl re•olnllou Is nchl••ved lhrnuKh llw ln•lrumenl'• cnpnhllll)' of uwllllurin~ fn•qu••nr)' In 
lho lb. nnd ll•nths·uf·ll7. rnnK'''· A• nn<•xnmph•, n .. uuw lhntllw hnslc frt•qu••ncy 15 2H.~OHOOO Mll7.: 

n. With n seh•cled gnl••·lllll" of 0, I wcond (LllW ltESOI.U'I'ION), llw conl•'lli> of llw "''''n·•h••·•d•• 
counl••r lu Ali would be 2820800, 'll1l• Is n 10 117. n'5olullon which provide• 10 mllll·d••""''~ 
h•mrwrntun' n!solullon. 

b, Wllh n •elecled K•te·llllle of I second (~Jim ltESOLUTION), llw conleul> uf Uw il'I'<'IJolh••·nde 
counter lu Ali would be H208000, This Is 1 117. Jl'5olullou which pr01id<'S 1mllll·dcKrt'<' l<'llliWrnlnl'l' 
rt'tiOIUtll)ll, 

c, Wllh n sclecled Knte-lluw of 10 "'rouds (111011 ltESOLU'I'ION), llw couleul> ••f Uw il'I'<'IHI•~·nd•• 
counter lu A6 would lw 208000,0 117.. 1111• Is 1/10 117. rosolullou wldch provides 100 mlcro·d••gl'l'e5 
lcmpernturo rosnlullou. 

8·11 
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IHO. '1\!miWilllllrt• monaur•m•ul• rmm lwu chnnu•l• cannot lw mnd• olmullauouuol)', Ouly uuo 
(1\'IIIIL'IlL'Y·lC~IIIJllltnlut•' IIWMIIf'lllllllnl 11 rnndt' n~ Ulll' llnll'. Wlwn twrl chantwl& Dtl' ""''I• ot wh1.111 
h•m)~•ralun• oUrro•ro•uco• nw .. urrm••nlA a11• onrdo•, n llmNkow or 1111 111 20 "'condo occun In tho• 111011 
IIEMOI.U'I'ION Modo. lu ~h·olhun lloaolullon n lim• okow or numlnnlly ~ oocor•d• I• <X)wrlt•nco•ol, nnd In 
Low lh~nlullonthe llnw oko•w lo IJI)troxlrnalcly 0.2 occunol•. 

0·41. AG DIGITIIol·TO·ANALOG CONVERTER 

H·4 2. All Ao.wmhl)' cun~•rl• oiiQilnl l•mtwrnlu" hrrormnll~n on ,,,, lmlntmcnl huo lo nn nnnhlK output 
al the lllllrunwui war )Jah•l. Tlw aunluw output vuocnw• cnu bo aollu n cnllhralcol valu• by lh• CAl. owllch 
oulh• lnolrumonl fmnl pan•l. '11r• C,\L pool lion• ar< OV, 6V and IOV. 

8·~3. In lh• OV Jl<Hilhmllr• analuw uulpulla Will voila de wllleh ennhleo 1 llrlp·chnrl rccordor pen lo h• 
adjuol•d ror 1 Jlll!cla•l•n mar~tn poolllon. In the 10V poolllon, lhe nnaluw outpull• •10 vollfi de, whrrh 
on1hl•• 1 atriJI'<hlrt rorordet pen to lw adjnatcd rot a pwcl•• r1Qhlmaraln p06lllon. 

a .. u. In lire ~V p061llun, the analoH output I• +6 voilA, Y!hleh o•nnbl•• a llr11Hhnrl rt•eord•t pen lo lw 
cenlowd or adjullcd rut • OV lo 6V dc0•'<llon ranw• or a 6V w 10V d•Occllon ranwc. 

a .. lfi. 'l'lwn• aw two modo•• or operallon for llw nnaloK output: 

a. NOIIM Modo, 

b. OFFSET MoLe. 

In lho NOIIM Mode, llw anniOH output voltaQc hn• a O.OOV lo •O.OOV rang• ror diQilnl dnln ranQlnK 
bcl•vcon 000 and 000. In the OFFSET Modo, the nnnloK ouliJUl voltaK•l• orfool by +6V and hDJ a O.OOV lo 
•O.OOV ranwc rot dll!Hal dnla ranwlnw bolwccn 500 and (1)400. 

8-46. In bolh lh• NO liM and OFFSET Modt'l, a Ov•·J!Oolllon front pancl owltch allow• th• oclocllonor 
wruupo or thr<•! diQILs or dloplaycd lcmp<raturo, from 1 do'"''' r<oolullon to .0001 dcl!fl!• rooolu~lon. 

8·47. A7 HP·IO ASSEMBLY 

8.~8. Tho A 7 III'·IB A•••mbly provide• remotc proKrnrnmlnK nnd dnln out(IUt enpoblllty lo the Ill' 
~O~A. A controllor ouch no o corn(outcr or cnlculntor fooJo(ltUKrnm controllnformnllon, throuKh the A7 
Ancmbly, to thclll' 281HA ond (lerformo colculntlono on lcln(JCroturo dnto from lho (junrttThonnomolcr. 
l'roKrDir~lObie fcntur .. oro: 

Tomporntur< Solocllon 

l!Ciolutlon Solrctlon 

Syotcm Statue !lead 

Wr1l.l' To Analow Output 

ConO&Un> ror Group Exocule Tr1u•r 
Sample and lfold 

ConO~uw ror Interrupt Opcrntlon 

Quartz l'ru~c S.rlal Numbor Vcr10catlon 

ltoad or Thumbwh,.l Switch Solllnw• 

~9. Thf IIJ>.ID command lmpl•m•nll th• rollowlnelntorrac .. runcllono, ao denn,,d In th•lll'·lll Uocr'o 
Ould•: 

UntaJk 

Unllotcn 

llemolc/Local 

S.rvlc• RoquCil 

e 
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Ill' ~HillA 

l'arnllcl l'oll 

l>t~VI•••• L1t•Rr 

I>L'Vkt• 'l'ri&Ht'r 

Tnlk Only 

6crlal l'oll 

6·60. AS MOTHEHBOARD ASSEMBLY 

M·61. AH Mollwrhoard lntcr<••nlwcl& llw varlou• aw•mhll•• lnllw ln•trunwnt and hll> n•• ncllw drcull5. 

6·62 A9 POWER SUPPLY/REAR PANEL ASSEMBLY 

H-63. AMrml~y AU conolol& or a power oupply board and tht• mar 11a1wl nwchanlcal pnrl5 a""mhl)' which 
tog.tlwr rorm one wembl)'. The rt•nr panel portion .. r thlo ""'embly contain• the 11ow••r tranorornwr, a 6 
volt n!l!'dator, and conlwctol1 ror tlw 111'·111 nnd IJAC options, external Tl, 1'2 chn111wllnpul5 nnd t•x t••rnnl 
clock Input. 

M·M. The AU l'ower Supply llonrd gelll'rlltt•• nil de volt6geont'<'ded by llw lnotrunwnt clr<ul1.5. 

VollnK<'6 nro: 

+6 Vdc l'l'KUinted nl2,3 AmJI maxhnurn. 

+6 Vdc •land by nl 17 mA maximum, 

-6 Vdc nl•IO mA mnxhnurn. 

-12 Vdc al ~2 mA mnxlmum. 

+ 17 Vdc unregulated nt 62 mA rnnxlrnurn. 

ll-66. In the STANilllY Jlll<lltlon or rronl panel powt•r •witch, nil 5Uppllt'6 except tlw main •6 Vdc 
remuln on. Operating nc power I• nottumcd orr. 

B-66. HP·IB INST,'l.LLATION 

S.fi7. Cnblca '"" nvnllnblc in dlirerentlenKth• to ault uncr r••tulrcmeniH. Thccn .111 1etor• nt •lther end or 
the cnblc nrc ldentlcnl. The 11IUKH will mnte with thcrenr pnnel conncclol' on tho Ill' I H01A. Th< r<reJJtnclc 
Oil the bnck or the cubic COillleclor will receiVe llll<lther cnbJe pi UK. 

M·6M. A llU5 lrotl'rrncc 1<11 I• needed to u•e n llewlt•ll·l'nckard cnlculntor us th• 111'·111 controll••r. 
lllronllnllon nboutllll• kit n16Y be obtnlned horn the nrnro5lllewlett·l'ncknrd S6lt•• 611·~ Service CHOre. 

8·69 MAXIMUM CABLE LENGTH 

ll-60. /u 111611Y "" 16 lnotrunwnl5 cnn b<: <'OIIIWcled In pnrnllt•l. (llc ouro to count the cnlculntor when 
counUnl{ llw numbt1t or d~vlcnln llw s)'5l1,1rn). llowev~,~r, ob!wrv~ llw (ollowh1K rules: 

n. 11ll' totul cnble h•ngth ror the oyotrm IIIUOt be Je .. thUII or rq,nlto 20 rnetero (65 n,J, 

b. The tolnl c6ble length ror the •y5lem muot b<: 1<'65 thnll o: equul to 2 mete11 (6 fl.Jtlmeo thc tolul 
numb<:r or devlcl'6 connected to the IJUo. 

!-'or ln•tnncc, n oyotern with one cnlculntor 6nd orre liP 200·1 A would allow .J rnetero ( 12 fl.l or cable. 

6·61. ADDRESS SELECTION 

M-62. 111e lll'·lll nddl1'55 oelcclor owltch loloc6ted on tlw IIP·lll PC board IW'mbly A7. Tht• owltch lo 
pn!Wt at the roctory ror: 

HL'rvtr~ 



Ill' 2HII11\ 

ASCII lllnnry 

'l'~lk Adtlr>'" .. , , . , , , . , , , . M , , , , , , . , . . . 111111 I Ill 
t.l!~ll'n Alltlrt•h.' . .......... . , . , , , , , , , , , /IIIII 1111------

:.IHJI .__I HJI 

'l'ht• ln~l 0\'t• hlb In tlw h11111ry t'tuh• .tra• !1\\'lll.:h M•h•t·lnhh•. Till' 0111l lwu riiKII.~ dlliHil t~l~nrlh·nnllnn• 
11

hnrtl 
wln•tl" lulu lh•• 111'·111 drt•ullry. 

H·03, 'l'n dloiJI~I' lilt• ruhlrt•h> ur lilt• Ill' 2HIJ.JA, rnllnw lhl• llr<l<'l'thltt': 

·'· Turn urr till' f)ll\\'t'r !iWitl'l1 nrul unplu~ llw !JOWl'' cord. 

t' llt•I11U\'l' llll' lup L'l)\'tlf, 

d. 'l'ht• nddn·~' M•lt••·lnr •wltrh Is'''''''" Si'H'I' rwlleh<•s eonlnhu•d Inn dunl·ln·lln<' cllll'l l'"''kn~e. Flt(llrt' 
li-a 5huwb llw KWilt:h with Lilt' (nctury pn•s•tl ,·oha•h. 

''· '11H• 5Wilrh ht•llllllt5 rnoy nnw lwl'I1AI1lt•'d with o pulnh•t, in5trunwnt Oikt• o pt•ndt ur fJllll). 

8-64. SIGNATURE ANALYSIS 

H·66, SIKnnlun• Annl)'sls I• nn <'B5l' nwlhnd or l<~lln~ t•omplex mlcruprorr55ur·bn5l'd l'in:ulls, ll Is 
curn(Jti~A.·d ,,r "dntn ~omjm•ssll)n'' and 11clrcull Kt'IH'mh•d hllmulu!t'' n•nnL'd lu pruvidL' gno.1lt•r t'R5t' In 
hwnllng !nulls. 

H·66, 111<' SIK1nlun• Analyzer dlopln)'O n unlqut• lour digit "llngt•rpnnl" or llw dnln 5lrrDm pn•ornl nl 
t•och nmh• in llw c·n:uit undt•r lt•5l. By rompnrlnll llwrw lnl'n.mftld 15ignnlun~ lo lht1 l.!OrrL•cl olll~5, n rwn·ll't• 
ll•chnlclnn can bnck·lm«• lo n lnully node, Addlllonnl <Moiled lnlonnnllon on SignnlUil' Annlyols Is 
nvDIInbl<• from llrwl<•ll·I'IICknrd, Order Appllenllon No\<• 222 "A lJ<ool~nds Guido lo Slgnnlure Annl)'515", 
Ill' l'nrl Nurnbrr 02·6052·H65. 

8·07. MECHANICAL ACCESS AND DISASSEMBLY 

I CAUT@[j 
Powl'r ;., llrL'twnl In inHlrunumt rcwnrdh~ss nf ''l,tNE" ttwitch pm1ition. 

WARNING . .... 

1 Hi Vor lst•xpu5t•d ntllw n•nr jlBtwl, boltorn 5(rt~ of llw lnstrunwnl wlwn bottom cu\l'f Is 
n•mo\'L•d nnd nc IJOWL'r is BIJPitL•d. 

8·68. In crdt•r lo prrlorm nny ndjuotnrrnt.s, Lroubl<'5hooling or ll'lliOYDI or l'ronl o'•n•l/lll•plny or llo•r 
l'wtrl/l'owt•r Supply AS>ernbll•••, lnstrunwnl rovr111 rnuat br ll'rnoved, llolh loll Dnd bollorn cuvrl'll nil' 
5locun•d by ont.~ 5l'rt'W L'Dch, locnlL'd ol llw n•or of Uw ht5lrunwr.l nnd In the ccnl.!r of the l'O\'l'r rL•Or·l'diJl' 
(ore ~lgur•• 6·1 ), 

NOTE 

AC POWEll llOES NOT II AVE TO liE llEMOVEll FOil COY E', a EM OVAL. 

• 
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ASCII ASCII 
M~U LSU LISTtN TALl< 

AOOilfGS AD01lE55 

I) 0 <J 0 I) ~il' 

"" II I) 0 0 1 A 
0 0 I) 0 II 
0 0 0 1 1 " c 
<I II 1 0 0 s II 
0 0 I I) .,, 1. 
I) I) 1 0 1\ 
I) 0 1 1 1 G I I' 

0 0 0 0 11 nit "" 
0 0 0 

~g 
.. 

0 0 II J rmtolilll 

0 0 1 1 K M~ll ... I'IJ~II !IIIIi 

0 0 () L 
lillll lliJ\\~ ., 
IIIII 'T 

IJL 0 1 Ml ., .. 
0 1 0 N 
0 1 1 1 I 0 "" 0 •• 

0 0 0 0 0 1' 
0 0 0 1 0 

rt Clllli Y r111 f!Jl \IAlUI& 

0 0 0 7 11 
flloltl. M • 10011111 
llli ll N • 0001101 

0 0 I 3 5 
0 0 0 4 T 
0 0 1 ~ u 
0 0 G v 
0 1 1 1 w 

0 0 0 II X 

0 0 1 0 v 
0 0 l 
0 1 I 

0 0 . I 
0 1 I 

0 ,, 

8-63. FRONT PANEL ASSEMBLY REMOVAL 

1{.70. To "'"10"' lito AlAI und AlA~ UM1'111hll···· do llll' rollu·vln~: 

o. l>i:')l'Uillll'cl Ol.! P'JWI'r ond n.•mo\'l' llw cnlibmlion moduh~. 

h. ltt11t1U\'l' llll' lop CU\'l'r, 

·~. I) uwd till' Oot nbbolll'OIIIIfll'lors frum A 1 A2 nnd A:.! A.Mt•tnbllt•5. 

d. (t(lmon• llw right nnd ll•rL shiL•·trhns ond llwn four 5idl•·scrt~M lil'Curtng i.nt• Fnml Pnnl'llllhpl,ty 
A.s5t~tnbl)' lo lfll' lnslrUIII[IIIl frni11L'. 

''· Pull llw :trunl l'nm•l Ao>omhly rorwurd unlll ll I• rroo or llw ln•trnnwnl rram<'. '111<' I.INE Hwltd1 
pushbullun cap will come rrct•, 

r. llomuw three rctulnln~ dip• ••rurtn~ lite I''"'"" lens lo lhc Sllb·punel. Tho l!Fl •hl<•ld will Ill' rclt•ll!lt'd 
wllh the lens. 

~· The AlAI Ulspluy A55etnbly and the AlA~ Drlwr Assombi)' urc lnlcn:onnc~tcd lhruuqh Jl nnd ,J:J 
pins. Th ... lnlL~rconnl'dl'd o.sst_~mblh.•5 oro ISt'CUrC'd to llw front ponl'l by rib· &ert1W5, Ht1t11'J\'t lht•n• r.il'n•wl 

to rcmo\'1." Al BM(IJ11bly. 

h. To rcussombl< und ll!lnslullthc Front l'uncl \5Scntbly ll!Vol>o the pruccdun or •L•fl• u LhmuKh ~· 

6.15 
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8·71. REAR PANEL ASSEMBLY REMOVAL 

8·72. To ll'IIIOVO tho ltonr 11nJII'l/AO l'owor Supply All><•mbly, du lil< rollowlnK: 

n. Disconrwct lht• nc llnWt•r cord. 

b. llt~movr llw lup nnd hollom cnv~m nnd Utt' four ~nr (t•t!t.. 

c. IJI•connoct llw 111'·111 nnt ribbon connoctor from A7. 

d. IJI•conn<•ctllw conxlnl cnbl<>s rrorn A3, A5 nnd AG. 

o, Cnrofully cll!o tho ltonr l'nnol/ AO l'owor Supply Al!>ombly out or tho Instrument frnnw. 

r. To ll'IIIOVO tho AOAI printed circuit bonrd, un•oldor nil wire• OXC<·pt tho wlr•• conll<'Cll•d to llw 
AOAI "S\1'" circuit pod,, 

K· llcmovo four ocn•wo occurinK AOAlto tho ll'nr pnnel olllndorro. 

h. To ll'wembl<• nnd rolnolllll AOAI, nnd tho ltenr l'nnol Asoombly, reverse tho procedure• or otopo n 
lhrOUKh K· 

B-73. MAINTENANCE 

8-74. Mnlntonnnce conolol.s or Porlodlc-typo nnd l'elluro-type mnlntonnncc. 

8·75. PERIODIC MAINTENANCE 

8-76, l'orlodlc mnlntc~nncc ohoulr! be done nl loD.!t once·per-yenr, It corulot.s or pll'wnllvo mnlntennnc•• 
nnd Adjuotnwnt. P111venllw mnlntonnncc ccnolot.s or lncorpornllnK nny modlncnllono to tho Instrument nnd 
clonnlnK of nil OMomblloo to mlnlmlzolonkn~o pntho etc. 

B-77. l'ollowlnK nny pll'venllve mnlntennnco, do the leola or SccUon IV. 

8-78. A5 port of tho Periodic Mnlntennncc cycle, do the Adjuotment procodull's of S••cllon V. 

B-79. FAILURE-TYPE iviAINTENANCE 

8-80. Thl• typo or mnlntonnnco ldenun •• the rnliUil' nnd troubloohool.s tho lnotrunwnt to locnlo tho 
defoc!lvo part. S<'<' the troubloohoollng proc<•dureo •lllrllnK with pnrngrnph H-86. 

8·81. COMPONENT REPLACEMENT 

6-82. Fnliod component• con bo rrplnced b)' nny or lhll'c methods: 

n. CLIP-OUT. l'nllod component lo clipped from the circuit bonrd nnd tho lend ll'lllnlns nil' then 
d<>soldell'd nnd "'moved. 

b. VACUUM DEVICE. A vncuum device, ouch ns tho "Soldnpullt"''" Model IJS-017, Is U!ed In 
conjunction with n oolrl"inK Iron to ll'move moiled solder from the lennlnnls. 

c. llESOLDEitlNG Ill lAID. A copper brnldcd·wlro, ouch ns "Solder Wick"''" #2 olze, lo used In 
conjunction with the oolderlnK Iron, to nboorb the melted ooldcr. 

®1 Edsyn Co. 

rFJ Solder ltemovnl Co. 

____ _.. _ __,,,., ____ ,_,.,.,"".-·-·········· --



8·83. SOLDERING 

8·8•. lntegruled clrculto or the IJrinted·clrcull bourda con be dnmoged b1 exceoo hent. IC'o cun uloo he 
domoged by etoile churv•• c(rom hondllng or (rom the soldering Iron! when lnotnlllng them. The 
r<!COmmendcd ooldering Iron to use lathe "Ungor, :~wire" IYIIC with n ~6-wolt mnxlmum hen I elementund 
the "Ungor, Mlcro-Spnde" tip. The recommended •older Is "Kester llnaln·Core 1101•0" with n dlumcter or 
.ro2 Inch••· Thlr dlumeter works very well with IC pins ond lenveo minimum residue. 

6-85. CLEANlNO. Clennlng the hourd und component orter soldering Ia lmportnnt. Uoe n clennlnv 
oolutaon ouch n• Relloaolv No. 66:)"3, Apply the solution with n amnii, otl((·brlotle brush nnd ocruh the 
oren prevlouoly soldered. No residue remnlna nrtor the solution driCB. 

8.86 TROUBLESHOOTING 

11-87. 'J'o .roublcahoot the HP 280.A, uoe the procedureo o( pnrngrnph S.OO. When one o( th" teolB <0.01 
(all, go to the dppropriole •uhoaaembly lndlcol<!d In the t .. t. Slgnutureo found on ench noaembly nrc listed 
In n tnble locoted odjncenttn the respective och•motlc dlogrom or thot naaemhly. 

IVil/1 the bottom couu rcmou<d, I 16 Voc i1 expo"d at the rear a( the inotrument. 

B·BB. USING THE !1;96·59991A DIAGNOSTIC KIT 

8·89. PRELIMINARY SETUP 

NOTE 

Througlwlt the remainder of the monunl the 1{0f>6900tA will be referred to no the 
''D1ognmn!t: Kit". 

6-90. 'J'o oegin t<otlng or troubleal.ootlng the HP 280•A with the lllognostlc Kit ond HP r,oo•A 
Slgnolurc Anolyzer, perform the following: 

o. llluconnecl oc line cord. 

CAUTION 

Domogeto the Instrument may 11!1Ditl( connecting coblea or PC 011emblles ore Inserted 
or 11!moved with the line cnrd connected to on energized outlet, EVEN IF THE LINE 
SWITCH IS IN THE STA!'IDBY POSITION. Only •5 Vdc Ia dloobled by the LINE 
switch, ond hozordouo voltnges moy be p11!senl within the lnotrument In STANDBY. 

b. Remov• the A3 MlcroFoce•sor A••embly. lllsconnecl RF cubic to A:J ond 1-loce coble end clenr of oil 
lnatrumenl ouemblles. 

c. Remove the A7 HP·!B A11embly <if lnotrumentle equipped with Option OlOI. Removt Out nbbon 
cable (rom A 7. 

d. Ploce Dlognoatlc Kit In right-moot •lot or the 260•A. 

e. Place A3 MlcroprOCCBBOr Aooembly on lop or lllognootlc Kit In <onnector provldtd. 

f. Connect o OND teat point on the lllognoolic l:lt to TP2 on A3 Ao•embly, u•lng jumper provided. 
Thl• lnhlbiLB the lime b••e generotor lnwrrupl to the mlcroproce11or. 

g. Connect control line• (rom the 6004A Slgnotul1! Anolyzer to the lobelcd teal polnlB on the 
DIDiliiOBtlc Kit. Tum power on to the 5004A. then let front ponel control• •• rollowe: 

®3 Alpho Metolo Inc. 

8·17 
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STAIIT tlnl 
STOI' tln1 
Cl.OCI( tlnl 

lltll.ll <OutJ 
SI·:I.I·"''EST <Oull 

h. V•rify 2~1HA LINE •witch I• In STANiliiY )IIIHiliun. II• unrwctlino curd In nn <'llor~lwl untlot uf 
tlw l'tlrrl!cl vnllnl(l' for tlw inHlrUtnl!lll untll•r lt'Ht. 

H·fll. 'l'ht' IJiiii(IHlliliciFunctinnnl 'l'c.>Hl uhnultJ llrllCl't!«i fnnn 'l'eul (! throulo(h '1\•ttl n in Ht!«IUt'lll'l'. ThiH iH 
importnnt hecnutte Inter Wttltt IIHiiUilll' funclinnnlity nf nlht'r nttttt'mhlieH, uruJ u givl'n ll:Ht n.!HUit mny he 
incnncluttive if prior l~11L rl!HultH nrc.> nut nil IHIHitive. 

a.n:z. 'l'he inHtruclinnH KiVI.!Il here llHtHIIllL' thnt thL·inHlrllhlL'nt undl'r tJ•utln.>IHiir wnrkH.If nny k'Htll (nil, 
rcfl.!r ltllhe lttJuhleHiumllng JlttiCL'tiUrl' UJiputlitc the ttchemntlc tlhll{rnrntJf the nHHI!rnbly thnt fnilt> Tht!Hl! 
troubleHhonting proct!dUr«•tt incl ucic nil UL>cl'ttHnry informnthm fur Hil{nnturl:! nnnlyHIH trnublcrilumtlnt{ with 
tho ()004A. 

ttl 
I 



'I'Eii'l' NUMIIEI!t II 

A:J Mil'roprnccsrwr AsHernhly 

l·:xplnnntlnn nf 'lout: 

Thlu WHL cnruiiHlti of thrl'l' pnrtM: 

II lllnwnn•llc ll•~<ml ltAJ\1 '1\o•t. 

21 lllnwnnotlc llnnrd ltOJ\1 ChL><koum Teol. 

:11 MlcruJlrllCI.!IHWr drl'uitry exercitw. 

Follnwlnw the l'ooo!Fnlllndlcnllon "" dloplnyed •m the tcotnnnunclntnr• nn the lllnwnnotlc 1\lt, the uoftwnre 
cnuH~H the microprncl!HHor to PXerciHe the drl'uit under test. ThiH occurH rcllnrd)l!HH uf the WHl rcHu)tH, nllnwinK 
the Hl!rvice h:!chnlcinn hJ uue the II P fJOO·IA to lncnte fnulty ttignntures. 

Th• teot mny he rcpentod hy preoolnK the lti'SET puohhutton on the lllnKIIIIbtk l\ll. 

Procedur.t: 

1. ~ek>ct 'loot "II" on th• thumbwhcel oclcctor owltch •Jf the lllnwnoullc 1\lt. 

2. l'r••• the ltESET puohbutton nn the lllownoollc 1\lt. 

a. The tl1ree ll!Hl nnnundnturs llh·d, Vt.~lluw, Gr ... enlsiuJUid liK~·l mnnumtnril·:, then l!XtinMUIHh fllr 
upprodmntely twn Hecond~. 

·1. One h!Hl nnnuncintor Hhould tlu.m liKhl for upproximntely two Hl!cor.dll irulicnlhlK lean n•sults: 

Itl.;tl = "Full" funcllonnl oclf·tcot 
GHEEN <= "PnHH" functiunnl IH!lf·test. 

fJ. Allthreetcotnnnunclntoro ohould now llwhtnnd rcmnln llwhtcd l'hlo cntcrothc •lwnnturc nnnlyulo 
loop, 

0. If thht Lest fnils l"l!fcr to the HUHI(csLOO troubletthootinl{ sequt•nce IIJliJO&ile the ~:~chemntk dingrnm of 
the A:l Mlcruproc•••or Atiocmbly. 



Service 'lH04A 

1'EBT NUMillmr 1·:1 

A•••mbly Under Toot: 

8-20 

A·t M<.!mury AKb•'mhly 

The thrl'e tcKlB nre rHI f111lowK: 

11 RAM Memory l'nttcrn Toot. 

21 Progrnm ROM Checkoum Teat. 

:11 Addrooo llccodinH Thot. 

FollowinH the l'nooiFnil indicntinn no di•pinyod on the toot nnnuncintoro on the llinHnoatic Kit, tho aofiwnro 
en uses the micruproceHHor to exerciKe the circuit under test. This occurs regurdleHa of the lebt rt'tmll.ll, nllowinK 
the rwrvtce techniciun to UKe the liP tiOO-IA to locnte fuulty ail{nuturco. 

The toot mny he ropont.!d hy 1"•••inH tho RESET puohbutton on the flinHnootic 1\it. 

l'roco<lure: 

l. Sciloct T .. t "l" on tho thumhwhl'l!l ocioctor owitch of tho llinHnootic I< it. 

2. Prcoo tho RESf:T pushbutton un thellingnnstic Kit. The IN PHOCESS nnnuncintur <YELLOW I should 
light for npproximntcly :1 til'Condo. 

:1. OhHerve the three teat nnnunciutora no follow&: 

GHEEN lnmt> only ~ "l'noH", Ho on to otcp 4. 
HEll nnd YELLOW lnmpo both c "Foil", ouopoct llAM A4U4 or I>Oooible nddrooo docodinH (nulL 

Refer to the oUHgcotcd troubloohooting ocqucnco cppooitc the ochomntic dingrnm of the A4 
Memory Aoocmbly. 

RElllnmp only c "l'nil", onopoct HAM A4U8. !lefor to tho HUHgOBtod trouhleohooting ocquonco 
o1>1>ooit• tho ochomntic dingrnm of the !.4 Memory A .. omhly. 

4. Solo<! 1ht "2" on tho thumhwheol oolcctor owitch of the llingnootic 1\it. 

fi. Prcoo the RESI'T puohhuttnn on thellingnootic 1\it. The IN I'HOCESS nnnnncintor <YELLOWiohould 
light for npproximntoly 1 soeond. 

6. Observe the three teat nnnunciutnrH na followa: 

GHEEN lnmp only = "l'noo", go on to Htop 7. 
REillnmp only c "l'nil", ou•pcct llOM A4U7. Hofer to the ouggOBtcd troubloohooting ooquoncc 

oppooitc tho ochomntic dingrnm of the A4 Memory Aooombly. 

7. Select Toot ":1" on the thnmbwhl'l!l oclcctor owi!A!h of the Diagnostic Kit. 

8. Prooo the 1\f:SET pushbutton on the llinKnostic Kit. The IN PHOCESS nnnuncintor <YELLOW! should 
light for npproximntcly 2 Hlocondo. 

0. Ob•crvc the three teo! nnnuncintor• no follows: 

GREEN lnmp only c "Pnso", teo! i• complete. 
HElllnmp only = "l'nil", ouopect nddrcso decoding circuitry. He fer to thcsuggos!A!d troubiOBhooting 

ocquencc opposite the ochcmntic diogrnm of the A4 Memory Assembly. 



111111~.'1. ' l.r...~~, I ,I Jllll II~ I II ~II, I' 

-='\ 

--it! 

-
= ·:J 

-· -· 

-·-
·-

• 

.... 

~urvice 

TEST NUMIIImt ·I 

,\ .. ombly Undor T•ol: 

Tlli~ tJrocedure ,, n combined functinnnlttHnKnostic lertl. It rerJUireH mnnipulntion 11f fronlpnnt!l HwiLcheH 1.1:1 
increnant ench p.'rlilln of tlu.! ll't1l. The lil'lluence iu ns followH: 

11 All 1,1W'o lllurmnnt•d. 

21 lndlvldunl 7·oegmenl Jioplny• lllurnlnnt•d. 

:u lndlvulunl um nnnunclo\toro lllumlno•t•d. 

~I Puohbullon •• •lt<oheo leotecl. 

fil f,nr>log Outputo ollde owltcheo leoled. 

The t••l mny be r•p•nwd iy preoolnl( the I!ESET puoh!•~llon on the llinKn•lollc KIL 

Proce,Jure: 

1. 

2. 

:t. 

~. 

r,, 

6, 

7. 

8. 

9 . 

10. 

Soled Te111 "1" 011 th• lhur.,bwhc<!l ••lector owltch of liH lllnKno&lic KIL 

l'reoo th• I!ESET puohbutlon on tho lllngno•·llc l<it. 

Oboervelhe 7·&cgmc~\ dloplnyo nnd onnunciolor L Ell'o. All doclmnl polntoclo llw riKhl of •nch dll!ill nnd 
nil ••Kmenl8 of •nch ~loploy ohould !llumlnnte. Th• righl·mool dll!it ohould nppenr no nn "I·:" wllhout 
rlgh~hond declmol polll\1. All nnnunclnlor LEIJ'o o•hoald lllumlnnle. Ill• normnl fnr the lefl·mool diKilto 
be •lightly brighter lhM the <eBl. 

If nil dlgl18 lllumlnnle "' expected, pro•• ony front po·nel puohhutton lu ndvnnce loKI. If leot doe• nul 
odvnnce, refer to the augHeoled troable&hoallnK •equenl•' oppooltl the ochemnllc dinl(rnm for the AIA2 
Driver Aooembly. 

The right·moot dll!itcbeforo the 'CI"I' dll!ill ohould Illumine 't• "8", All other dil(ilo ohould be hlonkcd. 

l'r••• ony front ponel puahbullon owlt.oh lo Increment LP.al. ;'och lime the dll!it to the lefl ohnuld 
lllumlnole lnaleod. Do thio olx limea until oil dll!it• huve heen ,·hocked. 

The 6 truahbullon LED'o nnd the 5 nnnunclolor L~;n•a ahould lllun. \nnle In sequence - lot>lo-bottom, 
rlgh~to-left, with only n Bingle LED lllumlnoted nt n lime. 

Press ony pushbullon owllch to odvonce to the nexltesl. The riKhl·mool puohbullon ohould hnvelto LED 
lllumlnoted - oil other• will be blonked. 

Preoa the pushbutlon swlt.oh with the lighted LED mo•~entnrlly, with o pnu&e betw•en eoch button. 
Continue until oil six pushbutton• ore presoed. 

The sixth pushbullon odvonceo to the optionr.l port of the toot. 

Dlsploy will rend S·7. An onnunclotor will llluminote, rellectinK the pooltlon of the lefl·moot 
ANALOG OUTPUT owlt.oh. Moving the owlkh lo eoch of il8 5 po&ltion• will check owitch contoct 
Integrity, Pressing ony puohbutlon owitch will odvonce tho test. 
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2HII·III 

Hnmc IIH Hlep an, CXC<Ill tho rlMhl·llliiHI ANAI.l)(j OUTPUT HWitch I• lcHled. 

lll•plny will ronol H-H. An nnnundntoJr will lllumlnnte, rufl<•cllnM tho pnulllun nf the riMhl·IIIIIHl ANAI.OCl 
OUTPUT Hwltch. MuvlnM the Hwltch In ••nch ••f It• fillUHillnn• will check owltch comtnctlnl•Mdly.l'r<•HHinM nny 
puuhhuthm switch will r~Hlnrl the h~Kl. 
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'J'EH'I' NUMIII.;JI1 II 

Atuwmhly lJncll'r 'l't!Hl 

Explnnnthm nf 'l'(.lHl: 

:ll Counter (ll'tftJrmnncl.' toKl. 

FulluwhlM' tht! PnHHtFnil ilullcntiun UH diHplnyed on tlw ll'HL nnnuncintnrtt nn the Dinf{nnHtic 1\tt, tht! hnfiwnr(.l 
cnUHl'tl the micruJJtrJCL'HHur tu mwrdHI.! tlw circuit unrJI.'r lt:'Hl. Thl~ nccun~ tl!KIItllll'HH nf thco ll•Hl tl'HultH, nllnwinK 
the Hervicc tcdmidnn [i) Utll' the liP liOO.JA to lncnh• rnulty HiKnntureH. 

Tlw h:!Hl mny hl! tl'pt!nlt'tl by presttinw tlw HESI·:T (IUHhhuthm on the IHnuniJHlk l<it. 

Prucl!dure: 

l. Sell'Ct 1bHL .. ,, •• on the thumbwhr:(ll tU!IL'ctur HWilch or the lJiUi{JlUHtic l<lt. 

~. Pre•• the JII·:HE'J' puohhullnn on the llinKnnotlc l<lt. rheIN PIIOCESH nnnundntnr •YI·:LLOWI •hnuhl 
IIKht rnr IIPilriiXimntely ~ KI1Cnndo. 

:t. Obtu!rve the thret' l('Hl nnnundntorH UH follnwH: 

GHEEN lnm11 llnly "' "Pruut", 1(11 on to next l.I!Hl. 

rum nnd Yr·:LLOW lnmp• hnth e "Fnil", KUHpect •iKnnl dropout detector. Hcrer to the HUKK••ted 
lroubleHhuntinK HC!IJUCncr.? uppusih! the BCh('lfilllk dinifrlllll or the A() Counter AHHtlmbly. 

rum !.AMP ONI.Y , "Jo'nil", HUHIJ<ct counter circuitry. Horcr to the KUKKCHted troublcohootinK 
tlequencl' uJlJlUttile tlw Hchemntic dinKrnm 11f the Ali Counlt!r t\Hru~mhly. 

·1. PreHK nny puohbutton ""'itch to ndvnnc• to the next portion. A diKit will n1111enr un the di•r•lny hHiicntinK 
the chnnnel,,r l'hunneltt upon which frequenciett ll{renter thnn I Miltl nre Jltettcmt. The chnnnl'IH ure 
relnted tu du• CtJur,ter hourd nu follows: 

I -'I' I Crunt pnncl input 
~ - 'I'~ rrunt pnncl input 
:1 - Tl rcnr pnncl input 
4 - T:! renr pnnel illJIUL 

o. Any comhlnntion or theoc moy he prcocnt.1'ypicuily iCTI nnd 1".! qunrt7. tempcrntur• pruh<'ff nrc nttnch<d 
to the ocnoor oodllntorK, nnd tll<'y nrc corroctly cnblcd to the Ao Counter Aoo<mhly, the dioplny will rend 
,, 1 :! .. 

s.:.w 

' . - ' --- ·~-
• ' - ' ' o ' I • I • ' ' ' • ' I • t ii ' . . ~ ' \ . . ' 



Hervlce 261l~A 

n:1:11' NUII"IIEitt II 

Aooembly Under 'loot: 

A2 l'reoet/Oodllnlor Aooemhly 

~;>lllnnnllon of 1ool 

Thl• I• n combined runcllonnll•lluwnootlc leol nf the Pr<oet portion nf A2. Thlo leol cnnololo of two pnrlo: 

II Functlunul check nr 'CI'F owltch. 

21 llloplny or jJreoet vulueo. 

l'ollowlnlf the l'uooiFnlllndlcutlnn uo ~loplnyed nn the teot unnundnloro on the llluwnoollc l<lt, the oonwnre 
en use& the micruproceruUit to eurciee the drt·uit uruiN Wat. 'l'hia occurs t(IIJUrdlc118 nf the teal reeull11, nllowin.r 
the oervlce lechnldnn ln uoe the Ill' f>JJ()lA lo lncute (nulty HiKIHitureo, 

The lent nHIY be r<jJenled by tneool,,w the 1\EHET tJuohbullon on the lllnwnoollc Kll. 

Procedurl': 

I. Select 1onl "6" nn the thumhwh<"l oeleclln uwltch of the lllnwnoollc l<lt. 

2. Pre•• the l!EHI·:T tJuohhullnn on the lllnwnnotlc l<ll. 

:1. Ohserve the three teslnnnuncinturu na follo.Ytt: 

otmEN lump nnly Q "l'uou", wu nn to otep ~. 
1\Eillump only Q "Full", oustJect bud wesel circuitry. 1\efer to the suwweoted troubleohoollnK 

oequence oppoolte the ochmnullc dlnwrum nf the A2 Preoel/Ouclllntor Aooembly. 

l. Oboerve the lnulrumenl dlopluy und cnmpnre the numerical vnlueolo the thumbwheeloelllnwo oft he front 
panel. Theoe muot he In RKreement. 

fl. 1\ecord the oellinH• nf the frnnttmnelthumbwheclowilcheo for uoe 11ncr thlo leot. 1\otnte ench thumbwheel 
•witch thrnuwh llJI runK• und compure tho dllfitu lu lhe dioplnyed volue. 

6. For olwnuture unnlyolo leollnw, oel 1'1 owltcheo lo 066, nnd 1'2 owltcheo lo 178. 



TEST NUMilEllr 7 

A6 Anulog Output Aoaombly 

Explunnllon of 1'oal: 

Thlu lo u combined cnUhrnllon 1 funcllonnltdlugnoolk tool of tho A6 AnnloH Output Auucmbly. Thlu tout conululu 
of three pnrlB: 

11 OV cnUbrnUon. 

21 10V - full ucnle cuUhrnllon. 

:1) l!ump generollon for Unenrity, nolue or "KUtch" cvlunUon. 

The teo! reaullB muul be lntera~retocl u•lnl! eucrnnl equi1J111ent. 

Addlllonnl Teal Equipment l!e<)Uirecl: 

1 I DC Dh!llu) Voltmeter 

2) CJa~t.::ioscope 

Procedure: 

1. Connect DC DVM und oadlloocope <In 1lBrnlleli to ANALOG OUT jucka on 2H04A rear pnnel. Hel DC 
DVM to 10V runge. Sci 2H04A front pone) ANALOG OUTPUT aUde awltcl· 'o OV CAl. 1loHIUon. 

2. Selc<l Teal "7" on the thumhwhcel ueleclor awltch of the llloJ!noutk ){II. 

3. Prooo the l!ESET 1lUahbutton on the DioJ!noutk Kit The YELLOW onnundntor will UKhlnnrl remnln lit. 

4. Oboerve DC DVM. Adjout A6llll ZlmO AllJUST polenllomeler for DC DVM rending ofO.OOO !.lXII Vdc. 

5. Set 2H04A front ponel ANALOG OUTPUT allele awltch to 10V CAL poalllon. 

6. Obaerve DC DVM. Adjuot A6l!h FULL-SCALE AD,JUST )lntcnllomelcr for DC DVM rending of 110.lMIO 
±.001 Vclc. 

7. Bel 280lA front panel ANALOG OUTPUT olldc uwitch to OPernle NOIIMAL poulllon. Obucrve 
oodlloucope wovcform: 

B. l'oHure of uny teo! con be further dlognooed by aelccllng OPe role NOl!MAL lo exerduethc dlglllll portion 
of tho A6 A.•oembly. gefcr lu the ouggeslcd lroubleahoollng acquencc oppoullc the achemullc dinJ!rU'll of 
the A6 AM• · t Output Assembly. 
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~HII·I 

Tt-:11'1' NUMIII-:IIt H 

A••cmhly lhulcr 'l'l'HI: 

A 7 Ill'· III lntt>rfu,·c AHHI'mhly 

E)'Jtlnnnlinn nf 'l't_~ttl; 

'J'hitt itJ n (tllllllitlt'd funclinn" (;dinunmttl~ lt~tllllf tlw A 7 II JI.J B I ntl'rfnce Atuh!ln hly. 'l't•t!l Yl_ltmlht ntu •Httlllny••d ntt 
n ttt'riett nf lf·rncll'tt nn till' 'iHU·IA rlitt11lny t'nmhitwd wilh thl! ll'Hl nnnuncintnrtt em till• IHnKIHJHtic i(it. 

FnllnwinK till' PruuuFnil inclicnthm ntt clittplnyl'tl 1111 the lt.'Hl nnnundnturtt llllll tht• inttlrunwnt diHJllny, tlw 
ttnfiwnrl! cnUHt_IH thl' mlrrnprnnttttclr 111exerchw tlu• dn•uil untll'r WtH. ThiH tlccurH rt•Knrdlt•Htt ,,( tlw tt•ttl rt•HultH, 
nlh1winw the twrvirt! tl'dmidnn t11 UHI.' till' II P r1Ull·tA t11 ltJruh• fnulty uiwnnturt•H. 

'l'lw tl"ttl mny hl" rl"Jll'Ult•cl hy t•n•HHinw thLI HEHE'l' puHhhuttc~n on thl• IHnwn,JHtk 1\it. 

~. l'ro•• the I!ESET pu•hhuttun un tho lllnHnn•tk Kit. 

GHEEN lnrnr• nnly :~ "l'nttK", KcJ •m tr1 nl'xt tcHt. 
HEll lnmp nnly -< "Full", t•rrnr t•udett ntt fnllowH: 

II· I -= Optinn nnt inttlnlll'cl ur circuitry fulled KtiiHH functinnnl lt•ttt. 

11·2 " FIFO tc•t fnll• nn •lnvl' pr•-.:c••nr. 
11·:1 " Grnup·Exl'<UIL•'I'riKKCr <ClETI full• l<l dcnr Oli>Oup. 
I H " GET full• ~~ •ct Oli>Onl'· 

Hl"fl'r lei tlw HUMI(l"Hted trnuhll'uhuotinw Hl''IULihCI_I Oflfllltfill_l th~ ttchl'mnlk tlin~otrnrn 11f th(' A7 IIP·IB 
lnterfnce Aat~emhly. 

·1. PrNIH nny pushbuttun switeh tu udvunr~_~ l•l the m•xt portion. 

ti. The HellirlKH of th~_~ rurkl•r switrhl'H nn the A7 AHttemhly nrt.· shown n tlw ·-~,mt Jllltwl tlitttJluy. NO'l'E: 
TherP is onLI "1lnn't rnrLI" Kwitrh, wiHIHl' poHitinn Ia hlnnk~d in tlw •Jispln:. 

0. 'l'lw WHl rnny lJl' rl'Htlut~_~.: nt uny rmint hy preHHinw thLI HESI-:1' JIUHhbuttun un th~_~ JHnwnmtlk 1\it. 



--· 

~HII·IA 

'J'Jo:tl'J' NUMilJo:ltt II 

Atttwmltly ll1Hit'r 'li.'l'tl: 

Explunntinn nf Tt~ttl: 

1'hitt lA!Hltt the interruaJL prncllttttinu cnpnbiHty ,,f tlw A:l Micr•JIIt'JcetuhJr AttttL•mhly. N•J Hiunntun• nnulyttit~ 
cnpnhilith~H nrt~ ulili7.t:?d. Tlw PnttttiF~lil indh.•ntltm iH •liHplny,•cl unly with the li'Hl unnundutnrtt •111 thL• 
llluwnnHlk l<lt. 

I. Ht~lt>('l Tt~ttl "U" •m tlw thumhwlwl'l Hl'll'cltJr HWilch 11f tlw DlnunuHlk l{it. 

~. Pre•• the ltJo:HI·:T pu•hhuttun •m the llluwnn•tk 1{\t. 

:1. Olunorvt• thl' thrC't' l('ttl nnnundnturu IIH fullnwu: 

Gltio:I·:N lnmp unly " "l'n••"· 
llio:lllnmtJ only ., "Full". Check the llt(j line tu the m\cruprnce••nr ••tuck utlnwk "I"•. En•ur•• 

llr•JJ(rnm HOM iH inHlnlled. Pnttttibll' tlcfectivl' micrnpruct•Httnr. 

1. UtJnn cn•ntJietlnn uf Te•t II, the ln•trumenl oll•tJiny •hnuhl rend "Ill' ~Hli·IA". 
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3.CJ 

lhtll11dfl(lllll j'""'· 
t.:lifHICII111CIIIIl rlUCfllfQHlth. 

lr\lhJt:lllllU Ill 11111111\ltnl\'l. 

PIO • f)lltlnl. 

Uanotn w1111 Ctllon Coh)l' cc·h klmf o1 nmhlt color code. Fuunumllfl 
tdantllllll lm•• culor, U!CtJIIIJ 

ldl!tllll "' 11nr• l)w unp ht.tJ .. 

V1tlh1w lllltlllW 1111111. 

t!Unlhlf lllfmullu whlf llttp, tht11l numh111 
07" dl'nntu whlll! bote, uul•wllll! llrlfl, 

4 0 Scte~rlv~t adto.lllllliHII 

&. ! r.,,, fltllnl. ITull)l>llm •ho\o'wn '" lh'' w11v 11111 uold ulott11mo1la 111m I 

~-TI!\1 putnt.ITIIIIfll.llrHI "town lnlhlt WIIV lift OCUUIIJI[ ill thl! flC h111111l 

~ trlnQUII Clllllli!CIOt Ullll\) o WIV1CI!IU-II!11tll!t bo11rd I 

6.-----

no 

10 •101V 

II 

.. ( 

Otluu nnllmlllv mJIIInll. Aho auaJ 111 mdiGIII! mKhnnlcol lnterconni'!CIItlll 

f\}1111\11111)1. 

Circuli cnmmon. 

OtntJII!I huntpunl!lll\llt~lniJ 

Wavthltltll lllltl UC 1/QIIlltJII ltii!IIIUII!IllfllU Mlf Ullldll Wllh fl~IKI Ill cllcUil 
common u11n11 an ou:tlhncupe, Tht voltau• l~tVell 1hovwn on th1t "'llvtlmnn 
'"' octuol voltOIJI lt'A'h ll'd ort not to bit c:onlult!d vwnh ou:tllou:npt 
tllllfl!J- Tht \loltol)f htvih mown 11111 nomtnul ond nwv wrv hllln ont 
tnmument Ill onothu. A vartouon ol r 10'\ 1hould bltllllovwed. 

DC \ltliiUIJit lt\lell VWffl' 11\C!IIIUti!d Wllh IU4)&:CI IIJ CltCIJII (l)ffintOn UIIMIJ o1 

VTVM ~llh 10 meuohm Input lltlptdllnce. TIHI \IOitol}lt hJ\111!/t 1ho~n 11111 
nunllnOJI ami INV \IOJt'( hom one tntuunwnl hl anotlliH. A VU111111UI1 ol 
r 10'\-thouhl bl! o~llow~i 

lialerl!nc:t dt~•un•llorb Yolllol reltntKI' dUltJnotnlm ott thovwn Prtlla 

wtth ontmbly d•n•Unott•on lm complelf nltll!nce Set lollowlniJ cft.awintJ 
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I 1 •ill 

Ill' 'lH04A 

A I lliSI'I.AY AS:! EMili. Y 

'l'lll' A I A~ll'lllhl)' Cllllbl5lb or lwo bllh·RI>Iil'lllh:i••,- u ••. A I A I Ill• pin• ltiWil< ., II<Jnrd nnd till' "I A~ lll•plny 
llrh'••t llunrd. Tlw M'\'a·IHt•l(nwnt dl!iiplnyh nnd frunt prull'l!iwill'llt'b 11tt' lm .. •nll cl on AlA 1; tlw lo~lt' l'ltt'Uitl')' 
lll't'dt•d lu dt•cudt•llw lnf11rn:olluntu Ill' dl!i(lln)·t•d IIi lcn·alt•d un AI A'J.. 

II. llpdnl ,., llw •11•1>1• )'''" Ill rormnllon 

h. Ht1l'U\'l'l'b 5Witl'l1 ISlOlUb dnta rnun fmnl flOIJtll bWill'l1t'5 

Whvn till' A:J Ml'll/'linw II""' AM••n>hly ~··ll••rnh•• n non·mo•knhh• lnl••rrupl !NMII •IKnnl, nn lnlvrrnpl 
"'!Vic•• mulln•· Olll'rnllnK nl I ldlz updnh•• ll>•' dl•pln)'' nnd '"""' llw rmnl pnlll'i •wlldll''· Onv dl~ll nl n 
lim•• I• n•rn••lwd. /\!ll•li>K .. , d3ln I• •••nl nl ni~>Ul n I hfl1. rut••, n•LriKK•'rnhl•• on•• •hulllfi nil ow• dl"ll·H'I<••·L 
dot• In r••KI5h•l5 Uti nnd 117 lo nmnln •h>ll'll. 1r till' dl•pln)' Is nol n•rn••lwd nl I kllz, l r, will llnw out, 
which n•H•t. llll nnd ll7, nnd hlnnk.' l111• dl•lllny. 

Sl'\'•.'IHt'Milll'lll lnfntrHntion l!i 5lutt•d In n•gl.sll'tti UH and lJO. Tlwn• nn• t•lght, 5t'\'t'n-rwgnwnt dl11plnys; 5t'\'t'll 
nn.• U&l'd fur nunH•ricnl lt•mrwrnturt• dntn, and tht• t'iKhlh 15 U!it•d for •lc.or oF lndil'nllon. A ninth lhw 
cunlrul& !!il'\'1.'11 or tlw lt•n .. nnundnlon;; till' n•mnlning annunl'inton; on• conlrollt•d h)' unU!wd 5t'K111l'nl.5 or 
lill' 'C/' I· diKil. '1'111' lohh• lwluw lllu•L~ah•• how lhl• Is nccompll•lwd: 

SIGNAl, OSI·IlS7 llS8 nnd Annunclnlo15 Annunclolo15 

SA·II St•gnwnt A llRH St'jlnwnt A ns 11 LISTEN 

Sll·ll Svgnwnl II IJS12 :"'JtVICE IJSIO TALK 

SC-11 St•gnwnt C IJS12 llATA IIOLil ns 1-1 '1'1 

Sll·ll SVKillVIllll IJS8 S••gmvnl ll IJS15 1'2 

SE·II SeH:Illl'tll 1-: IJSH Scgnwnl E IJSI6 TI·T2 

SF·II St•Wtwnl F IJSH Scgnwnl F IJSI7 LOW 

SU·II Sl'gnwnt G IJS8 Sl'gmt'nl tJ IJSIH MEIJ 

SllP·II llvclmnl l'olnl IJSO ltEMOTJ-; IJSIO Ill Gil 

U!l ond l)l~ bu!!t•r rronl pnnt•l •wllch lnrormnllon Into lh• lnolrumvnl dolo bu•. 11w ln5l!UIIIl'IIIOddn•" 
bu• 5<'1111> conlml •lgnnl• lhmugh nddn'" dvcod••r UIO whkh ••noble llw ovgmenl and dlgll ll'Hi•h•l5 lo 
updoh• lhv dlsplo)•. 

1'1\0UBU;SIIOOTINGIHEI'AIH 

To UHO lholublc or •lunulorcH which rollovJH, !he lnrormnllon nnd lnolrucllon• or paragraph• !1-00 through 
8-0~ und oubscquenl Leslll most hove dlrecle~ you lo Lhlo assembly. Since the ll'slll or porngruph !1-02 
proceed rrom 'l'esl 0 through Teo! 0 In oequence, do nul proceed lo. purllcular •••embly unlc .. dlrL>cll'd by 
lnolructlono or Tcol I) LhrouKh Teol 0. 

lr lhe lllngnuollc KIL1hl Curd I• 8U8JlCCl, rercr lo Its Opernllng Note, HI' l'nrl Number 18109-00002 ror 
lesl lnrormallon. 

Following repair, repeal the ll!slo or porugroph H-92. 
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NOTE 1: Recommended order ol perlormlngench le5l15 n51ollnw5 <I) Sci LINE switch to STANDBY, <2) select 
Test number on Dtngnosllc Kll, (3) 5el LINE switch to ON, nnd (4) pu5h RESET sw1l<lt on Olngnn5IIC K11 """ 
NOTE 2: A clochlng pulse with the some 51gnnture n5lhe ·~V relerence means n ler.dtng edge triggered clock. I A clocktng pul5e wllh n 0000 Signature mcnn• n trolling cdse trtsgercd clock It ,. normnl 11 the 5004A 
Slsnnturc Analyzer wtcrchnnges rhc•e two 51gnnlures. 

• • Vollage Level 

+6V Relercnce Signnture: P836 

AIA2UI PUI ~ POJG' 8 CFP3 AIA2UO Pm I P836' 0 360A 
-

2 UNST 0 UNST 2 46UO 10 2706 ~ 

3 7063 10 77C4 3 APF6 II FUC3 -
4 OOUO' II P836' 4 HFA3 12 4P2U 

6 3UUC 12 HIM 6 A623 13 PP07 

6 UNST 13 UNST 6 194C 14 3PC7 

7 UNST 14 0000' 7 U17H 15 HGOI 
-

8 0000' 16 P036' 
AIA2U2 Pm I P836' 8 UOOO' 

2 UNST 0 UNST AIA2UO Pin I P036' 9 360A 

3 H7A2 10 P88F 2 970·1 10 76HO -
4 0000' II P836' 3 7U32 II OHPP 
6 902F 12 3M6 4 1886 12 3077 

6 UNST 13 UNST 6 OUA2 13 C6P2 

7 P836' 14 0000' 6 6646 14 P3PH 
7 CH73 16 OCHC 

A I A2U3 - Segmonl Driver 8 0000' 16 PU36' 

A I A2U4 - Seomorol Driver AIA?lJIO Pm I H362 0 P836' 

AIA2U6 Pin I 0000' 0 0000' 2 984F 10 P836' 

2 360A 10 P836 3 874C II P036' L" 

3 P836' II 26A3 4 HOUC 12 P836' r~ 

4 P836 12 FP96 6 OUOA 13 CA43 

6 26A3 13 0000 6 671F 14 4P46 

6 0000' 14 0000' 7 26A3 16 360A 

7 0000' 16 0000' 8 0000' 16 P836' -8 0000' 16 P836' AIA2UII Pin I P83G' 0 C682 

AIA2U6 Pin I 2GA3 9 CA43 2 P836' 10 0000' 

2 3UUC 10 HIM 3 4P2U II 3077 

3 CG82 II 1886 4 0000' 12 0000' 

4 3077 12 77C4 6 PP07 13 1086 

6 CFP3 13 PP07 6 P83G' 14 0000' 

6 OUA2 14 0000' 7 OUA2 16 P836' 

7 7663 16 0000' 8 0000' 16 P836' 

8 0000' 16 P836' AIA2U12 Pin I 26A3 9 1806 t-
AIA2U7 Pin I 2GA3 9 4P46 2 P836' 10 P836' 

2 992F 10 P88F 3 OUA2 II AG23 

3 711A II OOCA 4 P836' 12 P836' 

4 1886 12 3077 6 PP07 13 HFA3 

5 OUA2 13 C68~ 6 P836' 14 P836' 

6 H273 14 3U94 7 4P2U 16 26A3 

7 3A46 16 H7A2 8 0000' 16 P836' 

8 oooo· 16 P836' 

-
8·~1 -
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e 
Ill' 2HOM 

M OHCII.I.ATOitll'ltl·:nET AHnEMIJI,Y 

'1111' A:l Ar-..'11111lhl)- pnn·ldl1b twu M111Mit l)!ll'lllnlnrti (II Ill' rnr l1Rl'h dHHIIIt'll rnr llw quorll h•mrwmlurt• pruht11i, 

llw ·;c(F P~WIIt•h, nnd !<~IX IO·dl~llthumhwlu•t•l !iWildtt•!i Hhn•t• ru: t•n~h chnruwl) lu t'«JI11flti1Hinlt• fur '1unrt1. 
rnuh•' ""lnw. '1111' lluunhwht•t•l bWitl'lll's art' u:.a•Nidjtnh•d durin" n h•mrwrntun• n•ft•n•nt•t• ndjulitnwnl. 

!iwltl'lu~ Hl·ti:l on• t'IHIIH'l'lt•d hi nntlllflh'M'tli ll:l nnd U·l nnd r;will'lll'ti !H·Sli nn• cnmll'dL•tllo rnulllplt•>ot.ll'\ 
ll!l r.nd llrJ. Tlw ''c('F 5Wilch 15 t•uruwch•d tn U:l. ·nw mulllph•,wn. hnv•• thtt't'~lnh• riUlfHJIA cnnrwclt•d 
dln•rlly lu 1111' lllilnlnll'nl dnln hu•. Addr•·~' lin••• A2, A:l ond Vnlht lnpul/Oulpul !VIO·L)lhl1lUUh nddrr"' 
dt•t'tHh•r l/ I Kt'lwrnh• lht• luw t•nnhh• filrulw !iiKnAl hJr t•ndl mulllph•)wt. Addn•l\.'i lillt'fi A I nnd AU wh•t'L tlnt.u 
Input. rrumllll• lhumhwh•·•·l •wllrh••• nnd 1111' "C('V H•h•rl •wlldlll.'i rollnwo: 

Allllltl·~qs !.INES U2·UG SWITCII OUTI1UTS 
AI All INI'UT POII'I'S 

0 I) 0 HI/S·I uulJllllb 

I) I I 52/Sfl oUlllllt. 

I 0 2 H:I/Hll oulput. 

I I :1 "CI"I' owltrh 

I.C ••noor o~~CIIIolon (j:l ond (j.t orr h••qurnry·ronll1lllt•d by llw qunrlz lrmp••rollll'l' prulw !when 
ronJwrlNI). 111<' o~~CIIIol<ll uulpulli oil' rnulrd lhrouKh brood·lUJWd Ill' ompiiOrr/burr,•r:s (jl and (j2 lo 
oulpul ronJwclon .11 ond J2. Conxlol rabl••••·orry llw 2H Mllz Ill' lo lhr M1 Counl<•r A"'rmhi)'. 

Till' AG A.'l•wmhly pl1lvldr• llll' oprrnllnK vollo~·· r., 1111' ••n•nr o5ellloloro vlo llw Mnll' rnoxlol rohl••• 
rnrrylnK lht• 2H Milt Ill'. Ar.oumlnK llw 'luorlzlrmprroLUI'l' ""'""'Oil' ronJII'<h•d, lhr "'n•or 01odlloloro will 
r.onllnur lo o!ICIIIOl<' ••vrnlr l~t· rl1lnl ponrl LIN I; •wllrh I• In STANIHIY poslllon. 

'l'llOUIILESH001'1 NGtiiEI' Alii 

To""" lhr lobi• nr •IKnnlur•• which rollowo, llw illrormnllon nnd lnolrucllon• orr OI!IKIIItJh• H·IJO lhrnUKh 
H·U2 nnd KUho•quonl lralo muol hnvr dlreclrd you lo Lhlo nooembly. HI nee lhr leolll or llllrllKrllllh H·U2 
proceed rrom Tool 0 LhrouKh 'I'••L :1 In ••• ,urnce, do nul proceed lo npnrllculnr llBOOJIIbly unle•• dlrec•r•l hy 
lnalrucllono or 1'rol I) UIIOUKh 'l'eol ll. 

lr Lhe lllnKnoOLic l<ll Tl!ol Cord I• OUOIJecl, r.Crr "'ILK OprrnllnK Now, Ill' l'nrl Numbrr IHIIIU·UII!I02 rnr 
wol lnrormullon. 

l'ollowlnK rrlllllr, rr11rnl Lho leolll or pornKroph H·ll2. 



8.:18 

II I' ~Hll·IA 

NOTE 1: Recommended order of perform1na eoch test IS os follow.: (l) Set LINE swllch to STANDBY, (2) select 
Test number on Dlognost1c Kit, (3) set LINE swilch to ON, ond (4) push RESET swllch on D1ognost1c ~a. 

NOTE 2: A cfocklnB pulse wllh the some slanolure os the •5V reference meons o leodlna e~ge triggered cir,ck 
A clocking pulse with o 0000 s1gnoture meons o trailing edge triggered clock. It Is normal 11 the 5004A 
Signature Anoly1•r 1ntercf1onges these two signatures. 

NOTE 3: 2804A ••ont pone! thurnbwheel settings: T 1·966, T2·l78. 

• a Voltoge Level 

•5V Reference Srgnoture: 96F6 

Press Dlognoslrc Kit RESET sw1tch ond HP 5004A dolo probe's RESET switch; then press ony pushbutton on 
2804A front pone!. 

u• Prn I OQQO' 8 05b0 U4 P1n 1 U3AO 9 70f) 
2 0000' 9 U3AO 2 AB7B 10 0000' 
3 0000' 10 5F84 3 0000' 1 i ~5F6' 
4 0560 11 UU9C 4 0000' 12 96FO' 
5 0000' 12 90FO' 5 0000' 13 0000' 
0 LJ3A6 13 0000' 0 96F6' 14 7306 
7 OQOO' 14 96F6' 7 29A2 16 U3A6 

B 0000' 16 OOF·i' 
U2 Pin I U3A6 9 C4C4 

2 A878 10 96FO' U5 Pin 1 U3A6 9 499A 
3 0000' 11 0000' 2 A87B 10 96F6' 
4 90F6' 12 0000' 3 0000' 11 0000' 
5 96FO' 13 0000' 4 96F6' 12 96F6' 
Li 0000' 14 7306 5 0000' 13 0000' 
7 2326 15 U3A6 6 0000' 14 7306 
B 0000' 10 96F6' 7 5HqP 15 U3A6 

B 0000' 10 96F6' 
U3 Pin 1 U3AO 9 FAUF 

2 AB78 10 96F6' 
3 0000' 11 96FO' 
4 90FO' 12 oooo• 
5 0000' 13 0000' 
6 96F6' 14 7366 
7 H619 15 U3A6 
H 0000' 10 96F6' 
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A!l MlCliOl'llllCEStiOli/TIME llASE ASSEMili.Y 

'l1w A3 A"'<'lllhly t'UIIII•IA of Ovo funrllnnnl hindu;: 

o. ·nnw hn.st' K''rwrnlur 

h. llo•tnrl dreulll}' 

(, Mlcruprot'l'l'ilicJr ond 5Urroundlntt circuitry 

d. Clock lll'lwmlor 

o. llaln·huHnabh• dreullry 

'l1w mlcroprort'll"ll ll'l)Uill'll n lwu·phWo•· I Mllz duck for op<rlllon. ll<!pt•ndlng Oil llw rmlllon or ronr 
pnnol I NT/EXT •wllrh, mulllpl••x••r IJIO rhoon• from••lther an lnh•rnniTCXO, or an •xll'rnnl froquonry 
11tnndnrd. 

11w lntornal lln11• ba"' lll'glm • 1lh 10 Mill. l••mp••ralure<omp••nllltlod cry•lnl o.rlll1lor ('I'CXOI Yl. Tlw 
TCXO I• powt•rod fromlndopt•ndenl +&V and -5V rourco•, which kcrp llOWorappllod oven ·vlu•n llw front 
pa1wl !.IN I·: switch I• In llw S'l'ANilllY II05Illon. Tiw 10 Mll1. TCXO •lgnnlls dlvldt•d by l •n In t•ounl<r 
U9A, llwn appll«llo Olll' Input of mulllplt•xl'lliiO. 

If an oxtornnl I Mllz limo bru"' Is d•••ln•d, It 111 ronlll'rlod to tlw renr punol t·:XT CLOCK Jn•·k J . Th•• 
oxlemal I Mllz Is shapod nnd lt'VI'i .. hlflt•d through (j:l nnd (j-1 nnd appllod to mulllplox<r lJIO. 

Tiw I Mllz output of mulllplox••r UIO I• nppllod to n dlvlde·by·IOOO choln lo produc• llw fr.nl11nnol 
swllch-6Can ond dlspl•y·rofr••sh slgnols nnd •Y•lom liming for counter control circuli•. Trw dlvldo·by·IOOO 
chain Is composed of counwn U9ll ond U5A/D and •ynchronlzhtK Olp·Oop• UGA/ll. Tills I kllz siKn•l 
b•com .. tho noiHn .. kabl• lnlt•rrupl tNMI) 11lgnol for tho mlcropro.,.ssor. 

lt•slarl drcull U3A Is a 200 mS on• .. hol mulllvibrnlor. 11te mlnrl pulse Is applied lo lh• dlvlde·by·IOOO 
choln to providt• n limo dt•lay bclw«•n restnrt and tho Onl NMI slgnnl to nllow Uw prognsm to stnrt over 
ogaln. Any mo .. un•m•nlA In progress on• restorl•d automnllcolly to prevent nny erron. 11•• restart puis• Is 
trlgger•d In 0110 of two ways: 

a. Wh•n tho front p•n•l LINE switch Is sol. lo ON, llw lt5·C6 deloy .. llw +5V powor supply 
com<'> up to voltage genernt<'> a restart pulse. 

b. When Uw rear p•n•l INT/EXT •witch p<ltllllon Is changed, It monwntnrlly dl.ronncrlA the 
ground from the lll'5lnrt llequost !RRQ·I.) line, lh•n groundo llogaln, which lrlggen U3A ond 
genernl<'> • restort pulw. 

Three otnte buffera US ond U13 allow bl·dlrcrllonnl dolo lrnnafer betw•en mlcroproceuor U7 nnd the 
lnrtrument doto boa. The direction of dotn Oow Ia determined by the Inverted Rend/Write rRIW) pulae 
from U7. To nil ow olgnoture nnolyala troubleahoollng with the DlognooUc Kit, ahuntJU I con be removed 
to dloconnect the dolo bua !for free-run teal). Addreaa buff era U II nnd U 12 allow mlcroproceuor U7 In 
control other lnatrument circuitry !Yin nddreoa bua AO.Al5). 

The clock generator Is compo5ed of UIA/E/F, U2, Ql and Q2. Thb circuit is bulcally 1 toni• nlp·Oop 
which chnng•slh• I Mllz Input signal into two, out-<Jf·pha.c, non-<Jvortapplng I MUz clocks ~I and ~2. Th• 
propogallon delay• of Uland U2 onsuro thai ~I and ~2 signals do not overlap. Ql and Q2 aro lovol baoslon 
which •nsuro +5V IO\ol• to mlcroprocossor U7. Tit• combination• of Clli/CII and CR2/CI2 •n•ure a r .. t 
l•v•l change. Th• p2 clock nt TTL lev• I• Is also applied lo othor circuitry through lnv•rtor U4 E. 

Dotn·bus·enablo onNhot U3D Is a hl&h •tnblllly 150 nS mulliYibrator. Th• trallln& •dg• of clock ~ltrlg&•n 
U3D, which k••ps data output from mlcroproct55or U7 00 th• data bus ror I minimum or 40 nS anor lh• 
trailing •dge or clock ~2 goes low. 
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Ill' ~1\0lA 

'I'IIOUIILI'BIIOOTl NO tlll'I'Alll 

1b uae thetnble or oiKillllUreo which (nlluwo, thelnfnrmnllnnund lnotrucllnn• u( llllrnKrllllho H-00 thrnunh 
ll-0~ nnd ouboequenl l<oto muol hnvo dlroctod you to thl" nooumhly. Blncu the toolll of IHirnKrnph H·ll2 
procood (rom T.,l 0 throuKh Tool 0 In ooquonco, do lllllprnn'<!d hlllllllrllculnr nooembly unlooo dlroctod !Jy 
lnolructlono o( 'l ... ol 0 lltl'llUKh 1 ... ol II. 

!(the lJhlKnoollc !<It T•ot Cnrd to oUHilecl, refer to Ito OpernllnK NolA!, lll' l'nrl Nu mher I KIO!J.l!OOO~ fur 
toot ln(ornuttlon. 

FollowlnK ropnlr, rupont tho IA!Bll or pnrnKrnph H·O~. 

NOTE 1: Recommended order ol performing each te5115 B5 lollows: 01 Set LINE 5Witch to STANDBY, (2) •elect 
Te5t number on Diagnostic Kit, (3) 5et LINE •witch to ON, and (4) pu5h RESET switch on Diagnostic Kit. 

NOTE 2: A clocking pul5e with the 5Bme 5lgnoture "'the •5V reference mean• a lending edge triggered clocl 
A clocking pul•e with a 0000 5lgnoture mean• a trolling edge triggered clock. It 15 normal 11 the 5004A 
Signature Analyzer Interchange• the•e two 5lgnai•Jres. 

• g Voltage Level 

+5V Reference Signature: P874 

Ut Pin t P074 8 P874' U4 Pin 1 0000' 0 P074 
2 0000 0 0000' 2 0000' to oooo 
3 P874' 10 P874 3 P874' 11 0000 
4 0000' 11 0000 4 P074 12 P874 
5 P874' 12 0000 5 0000 13 9201 
6 0000' 13 P874 6 0201 14 7AP5 
7 0000' 14 P874' 7 7AP6 16 0000' 

8 0000' 16 P874' 

U2 Pin 1 P874 8 P874 
2 0000 9 P874 U5 Pin 1 UNST 9 UNST 

3 PS74 10 P874 2 0000' 10 UNST 

4 0000 11 0000 3 UNST 11 UNST 

6 P874' 12 P874 4 UNST 1~ UNST 

6 P874 13 P874' 6 UNST 13 UNST 

7 0000' 14 P874' 6 UNST 14 0000' 
7 UNST 15 UNST 

U3 Pin 1 0000' 9 P874 8 0000' 16 P874' 

2 P874' 10 P874' 
3 P874' 11 P874' U6 Pin 1 0000' 8 UNST 
4 PB74' 12 P874 2 UNST 9 UNST 
5 0000 13 0000' 3 P874 10 P874' 
6 P874 14 P874' 4 P874' 11 P874 
7 0000' 16 0000' 5 0000' 12 UNST 
8 0000' 16 P874' 6 P874' 13 P874' 

7 0000' 14 P874' 



~Hil·IA :it•rvll'l' 

U7 Pin 1 0000' 21 0000' UIO Pin 1 P07•1' 0 0000' 
7 P074' 22 P074 2 P074' 10 0000' 

3 00~0 23 P074' 3 P074 II 0000' 
4 PU74' 24 P074' 4 P074 12 P074 

6 1'074 26 1'074' 6 0000' 13 P074 

6 1'074' 26 IAOC 6 0000' 14 1'874' 

7 0000' 27 1031' 7 0000' 16 0000' 
0 1'074. 20 021-14 0 0000' 16 Pe74' 

0 AIP4 20 UU6U 
10 621F 30 GUCI VII Pin I 0000' II 0060 

II 767H 31 AIM 2 GPAO 12 OGUA 

12 0060 32 0002 3 AIP4 13 767H 

13 6PAO 33 2U33 4 7UFP 14 3060 

14 7UFP 34 0201 6 6;;1F 16 621F 

16 3060 36 0000 6 3060 I 6 7UFP 

16 86Uf.. 36 1'074 7 7671-1 17 AIP4 

17 PA06 37 0000 0 86UA 18 6PAO 

10 C072 38 P074' 0 0860 10 P074' 
10 11-120 30 0000' 10 0000' 20 P074' 
20 02HI 40 P874' 

Ul2 Pin I 0000' II 1'874' 

UB Pin I 7AP6 II 2U33 2 PA06 12 02HI 

2 GUCI 12 2U33 3 P874 13 1'874' 

3 6UCI 13 9802 4 con 14 11-120 

4 AIM 14 0802 6 P874' 16 1'074' 

6 AIM 16 AIM 6 IH20 16 con 
6 9802 16 AIM 7 P814' 17 P874 

7 0802 17 6UCI 8 02H I 10 PA96 

0 2U33 10 GUCI 0 P874' 10 P874' 

0 2U33 19 7AP6 10 0000' 20 PB74' 

10 0000' 20 P074' 
U13 Pin I 7AP6 II UU6U 

uo Pin I 0000 0 UNST 2 IAOC 12 UU6U 

2 0000' 10 UNST 3 IA9C 13 02H4 

3 PB74 II UNST 4 193P 14 92H4 

4 P874 12 PB74 6 103P 16 103P 

6 0000 13 UNST G 9'H4 16 103P 

6 0000 14 0000' 7 02H4 17 IAOC 

7 0000 16 UNST B UU6U IB IAOC 

8 0000' 16 PB74' 0 UU6U 10 7AP5 
10 0000' 20 P374' 

-------
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Ill' ~I!IHA 

AI '.oi·:MelllY AHHI·:~liii.Y 

II. AthiO•Mi «<t'L'IIIIillt~ 

h. l'nourum 110M 

t'. ''~krnll'I1·Jlntl" llAt\b 

Tlw 111hln•~\ tlt•t'IHiintt l'lf'l'ultry dt•ll'l'lb llw•a• dhtllllt'l hlrll'kb 11r nddrt•hM'~ n.1d prm·ldt•r. t•untrul nnd ••nnhh• 
fiii!IIDiri ln utlll't lnr.lnlllll'lll dtt'Uilry. Tlw hlm·kh r;t•IL\ rulhlWb: 

n. Atltln••"''' 0000 1 C] In IIIlO F 1 C] rur lnpul/Ou IJllll l'irrullry 

h. A<l<l"'""'' UOI!llcJ In OOFF1cJ rur llMh ll·l nn<l l!H 

r. A<l<ln·~w• 70111llcJ In 7FFFtn rur 110M ll7 

'l'u IWI' huw tlw nhuwl'ltt•ullry ntt~ lnlu till' uwrollln!!ln1111l'f1l tiUftwnrv bltut'lun•, n·rl'r tu l·ii(IIH• A·l·l: 

K9G·59991A Dl•11noall( Kll 

Addrenea F00016 to FFFF 16 

UNUSED SPACE 
Addreuea 000016 to EFFF 16 

ROM U7 
ll.ddrenu 700016 to 7FFf16 

C.llbrotlon Modulo 112 
Adrlreuu 600016 to 6FFF16 

C.llbrollon Module 111 
Addren111 60001610 67FF16 

Aneloo Output Opllon 
Addreu01 600016 to 6FFF10 

HP·ID Option 
Addreuea400016 to 4FFF16 

UNUSED SPACE 
Addron•• 01001oto JFFF10 

·----' 
RAMUB 

Addreuea 000016 to O'JFF 16 

RAMU4 
Addrene1 001016 to 007F16 

1/0 Circuitry 
Addrouea oooo10 to OOOF1o 

IH7 
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II Jl ~HII·IA 

!lnh•• U 1111/C nnd lJ 10 del<"t th•• "I'll''' olx nddre" lin••• (A I O·A I fi). Wlwn A IO·A If> nre •lmullmwou,)y 
low, n l.<~w..r Addr.,., llluck (I,AI~II) olgnnl Is getwmh•d. l.Ail·lllo n pnrtlnl chip •••h•rl fur I!AMo lJ.I nnd 
UH. llnl••• UOA/11 'nd U2A det<>ct nddreu lin•• M·AO. When A·I·A!l nr.• olmultnn<•ou•ll' low, nn lnvnlhl 
II AM Addn•" !lilA·~!\ olgnul lo genemwd. If nddre" hlto fi.I·AI6 nre nll•lmultnneouol)' low, the NANil••d 
olgnnl Vnlld I! AM lli!Bhh• 1 vltll·LI k••'ll' dntn from b<.'lntal~putted tu or oulputtcd from IIAMs U·l nnd UH, 
oln«• tit<')' nr•• not lwtnnruldr<'l!ed, II tlw II AM• nr<> being nddr.•"•'d, I!AM page houndnry I• •h>l•ch•d nt 11ln 
II or ll·l nnd lJH. lJ.l r••llonds to nddro""' 0010111 through 0071'16; UH reopondo to nddn'"''' OOH01r, 
through OOFI•'16· 

llnt'"' IJIOA nnd U6A detect uddr<>l! lin••• fl.l through Al6 h<lng olmultnrwouoly low, nnd tlw pn•,.•nce of 
Vnlld M••mory Addn ... ( VMA·III nnrl 02'1•1'1,·11 dock olgnnl•. If tlwoe condition• nrc '"ti•Ocd, !If> A 
K<'lll'ml••• n Vnlld Input/Output (VIO·L) lnotroctlonlo otlwr lnolrunwnt circuitry. 

Gnteo Ulllll/11 nnrl UMI detect nddrooo llnoo AI2·Al4. When Al2·Al4 nro olmultnnoouoly hla1h, n Vnllrl 
HOM AJdrcoo •VIWA·LI•IIInnllo K<nernwd, lndlcntlnK thnt HOM ll7 iu belnl(nddrooued. Since nddrc•• 
line Alfi lu not decoded, HOM U7 reopondo to nddrcooeo 7XXX•o or FXXX1o tn••unJinK llllUG·L line I• 
held hiKhl. llllUG·L I• uoed for trnublool!lmtlnll with tho lllnKnootlc I< It, nnd nllowothelllnKnostlc l(tllr> 
tnke over no mnin memorj\ while nllowinK llC(l'HH lu the prlll{rntns r:H.Q~d in ROM U7. 

Ul2nnd Ul:lnrc bl·dlrcctio:Jnl thrcNlnll' buffer. which loulnte HAM• ll·lnnd UH nnd HOM ll7 from tho 
lnotrument dntn buo. llntn Jirection I• controlled by Buo Wrllt! Ennblo illWI·:.Linnd lluo Hend Ennble 
illHE·LI•IKnnlo from lJ ICIJ). Wltl'm menno d11tn llowo frnm the mlcrna>r>.<eoour on tho A:l Aooemb'y tu 
HAM• IH or lJH: HEAD menno dntn llowo from !lAM• lJ4 or UH ur !!OM U7:, tho micruproceooorun A:l. 

TRO lllli.~:SUOOTI NG;HEJIAI II 

To uoe the tnble of •IKnntur•• which follow•, t helnformntionnnd Instructions of JlnrnKrnr•h• H·llO thruu11h 
8·112 nnd ouboequ<nl I<HIH muot hove directoJ you In rhio n•••mbly. Sinco tho teotn rll JtnrnKrnph H·ll2 
proeeed from Tt.!Hl 0 thruul{h Test 0 in sequence, do nut procl!~t tn n pnrticulur IIHtuHnbly unlesH cHrected by 
inotru~tlono nf T••• 0 ~JroUKI• Toot II. 

If the lllognuotk ((II T<ol Curd Is ou•pect, refer tu its Operntin11 Noto, Ill' l'nrl Number IHIII9·1100tl2 fur 
teet informntinn. 

FollowinK reJ.Btr, repent the ttsts of 1mrogrnph H·62. 

·-·----.. -..-..... -. ............ ~···--<··-~··-~··· ···--·-~ 

l 



Ill' 2H!I111 HcrviCI! 

NOTE 1: Reccn.mundod order of performlnH unch lo&ll& n• follow•: ( l) Set LINE •witch to STANDBY, !2) •elect 
Tc•l num~er on OlnHn05IIc 1<11, <J) 5el LINE 6Wilch to o.~. nnd !4) pu•h RESET 6WIIch on Dlogno•llc Kll. 

NOTE 2: A clocklflH pul5u Wllh tho ~nmu 51gnnture D6lhc t5V reference moon• ol•odlnR edge trlRQorod clock. 
A clo''''"H pul5o with n 0000 51gnnturo mcr.n• n lrnlhnH edge lriHHOrod clock. II 16 normol II the 6004A 
Slgnnturo Annlyzor lnterchnnHe• lho5e two ••Rnnluro• 

• " Vollnge Level 

•6V Reference Slgnnturo l UC8 

Ul Pin I tUCO' 0 4FOI UG Pin t AOPO 8 PA6P 
7 P60U 0 44PO 2 PA6A 0 MOH 
3 IJOC7 tO OCOU 3 PA6A 10 F746 
4 It U7 11 H710 4 AOPO 11 PA6A 
6 PA6P 12 ocoo 6 4367 12 71U7 
u ocoo 13 6C6f 6 H81P 13 6FHU 
7 ~000' 14 1UC6' 7 0000' 14 IUC6' 

U2 Pu1 1 70UH 6 H81P U6 Pin 1 P620 6 0000' 
2 PA12 0 4367 2 A324 0 1UC6' 
3 6FHU 10 AOPO 3 PGOU ;o 1UC6' 
4 1 UC6' 11 1367 4 P726 11 1UC8' 
6 PA6A 12 6FHU 6 PP6U 12 70UH 
6 U6P2 13 IUCB' 6 PA12 13 64UF 
7 0000' 14 IUCO' 1 rooo· 14 1UC6' 

UJ- NORMALLY EMPTY sr ACE U7 Pin 1 Puou 13 6P64 

P1n 1 PGOU 13 6P64 2 A324 14 AU26 

2 A324 14 AU26 3 P620 16 8PP8 

3 PG20 16 8PP6 4 64UF 16 H96A 

4 64UF 16 H96A 6 OOGO 17 3626 

6 9060 17 3628 6 83A7 18 P3PF 

6 B3A7 18 UF64 7 F406 10 826A 

7 F49G 19 826A 8 AOAF 20 PA6P 

8 AOAF 20 PA6P 9 'l68H 21 1UC6' 

0 H68H 21 1UC8' 10 866H 22 PP6U 

10 ~66H 22 PP6U 11 HUFC 23 P726 

11 HUFC 23 P726 12 0000' 24 1UC6' 

12 oooo· 24 1UC6' 
U6 Pin 1 0000' 1~ AOP9 

U4 Pm 1 0000' 13 AOPO 2 H60H 14 PP6U 

2 H66H 14 PP6U 3 866H 16 P726 

3 866H 16 P726 4 HUFC 16 44P9 

4 HUFC 16 44PO 6 6P84 17 A324 

6 6PB4 17 A324 6 AU26 18 P629 

6 AU26 18 P620 7 8PP8 10 64UF 

7 8PP8 19 64UF 8 HOGA 20 9060 

B H96A 20 9060 9 3628 21 B3A7 

9 3628 21 B3A7 10 H01P 22 F49G 

10 HB1P 22 F406 11 U9C7 23 AOAF 

11 P60U 23 AOAF 12 U6P2 24 1UC8' 

12 U6P7 24 1UCB' 



llt~r\'h~•· ~HII·It\ 

uo Pin I GFHU 0 G330 Ul2 Pin I 11710 II GP04 
2 43G7 0 4FOI 2 P2FO 12 GP04 
3 0000' 10 UF64 3 P2FU 13 HUFC 
4 OPEN 11 P3PF ·1 4COU 14 HUFC 
6 0000' 12 6C61 6 4CUU 16 UG6rl 
G OPEN 13 44 PO G 03AG IG UGGH 
7 0000' 14 IUCU' 7 03AG 17 H6UH 

u Al20 10 HGOH 
UIO P1n I IUCO U A40H 0 A120 10 G330 

2 P7JP :J 3FGr 10 oooo• 20 IUCO' 
3 PAG/1 10 u~OII 

4 UA77 11 1\0PO Ul3 Pm 1 H710 11 3G20 
G l'GG2 12 COAl 2 6POP 12 3G2U 
G F7•1G 13 OOUH 3 6ror 13 HOGA 
7 0000' 14 IUCO' 4 PICO 14 110611 

6 PICO 16 OPPO 
Ull Pm 1 ooo~· 0 COAl G 1!6U3 IG UPPO 

2 0000' 0 UG62 7 86U3 17 AU25 
3 UA77 10 PJPF 0 OAU2 10 AU2G 
4 OGOH 11 82GA 0 OAU2 I 0 G330 
6 23HO 12 0000' 10 0000' 20 IUC~' 

G OBUH 13 IUCU' 
7 0000' 14 1UC8' 

8-50 
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2H04A 

A6 COUNTEit ASSEMili.Y 

11w A6 As.lombly conololA or ruur runcllonol block•: 

n. HI' Input drcullry 

b. Control circuitry 

r. Cuuntor chnln 

d. Sonoor olgnnl dropout dowcllon 

Tiw HI' Input !<rllon conol!lo or rour ldonllcnl drcullA which pr<Wid• lr<t•l·•hlrtlnll. llllJWdnnco mntrhlng 
nnd de opornllng voltage to tho !l'noor ooclllnlon;, A 'I' I Input •lgnnl rrom lh<• H'noor o•dllnlor on Uw A2 
As.lcmbly onions via <onxlal cnblt• nl Jl. Srhmllt·lriHK<'r Ulll chnng••• Uw 28 Milt. 'ignnllntu n T'I'L·I••v.•l 
oqunn> wnw nnd nppll .. It to rnulllpl•xor U4. 1·1llor rwtwork Cl/Ll/C6 pro1·ld•• loolnllun b<•IW<'<'II 
ooclllntons conrwctcd ton common pow••r oupply vollng<•. 1'2 urwrnllon lo ldonllcnllhnrugh UIC. 11ro n•nr 
pnnol Tl nnd 1'2 Inputs nlm opt•rnl• Uw onnw, but Uwy MUST be provldt•d with n Modt•l 18107 A l·:xh•rnnl 
Senoor Osdllnlor ror t•nch chnnrwl uood. 

Regulator U2 provld•• opornllng vollnge ror nil "'"'"' o•dllnlon;, Fur rnnxlrnum olthlllty, llw H•ruor 
ooclllalons will conllnue to ooclllnh• (II>!UI11111K tho qunrt1. OCII!Of (lfObt•lo COIIIWclt•d)t'\'<11 1r llw rrunl pnrwl 
LINE owllch I• In STANDDY po•lllon. 

Tire control circuitry conolols or docodon; UOA/Il nnd oynchronlt.lng nlp·Oups UHA/ll. Tlw low<•r rour 
nddrcu bits (AO through A3) nnd tho Volld Input/Output CVIO·L) controlrnulllpl•x••r U·l nnd ••ounh•ns U6 
nnd U6 to nrnke n tonrpomtun> m•nour<•nwnt. As.lumlng nddn>" llrwo M Urrough Al6 nn> llmullnrwouoly 
low nnd A31o high CA2 h~~> no orroct),lh< "'quonro lo ns rollowo: 

n. Addn>•• llrw• A I nnd AO chnng•• to a 002 ronOgumllon. A "WIUTE" lnotrucllo" rrom tho A :I 
Anonrbly gono:at•• n Ocar CCLrt·L) olgnnl rronr U91l, which n>oclA counton; U6 n ,ll!6to 1.oro. 

b. Addrcos lin•• AI and AO chango to a 112 ronOgumllon, grn<•rnllng n Solrcl (SE' ·L)olgnnl rronr 

c. 

uon. Thl• nllowo dntn hit• DO, Dl and 02 to dclormlrw Which oonoor 05Clllntor oolocl. 

Addn>os lin•• AI nnd AO chang• to a 012 ronOgurnllon, gonrrnllng n C.<JUil ,. Arm cAHM·L) 
olgnnl. Tlw no•t I kll1. TllG·II olgnnl oondo lht• ARM·L to rnulllpl<•xrr lA, wt .• dr nilowo dntn to 
pnso through U1 nnd ullowo countcns U6 nnd U6 lo nrcurnulnh• counlo. Tlw AltM·L •lgnnl to 
mulUpll'Xl'r U·llx•come5llll' 11 rn>qul'ncy HBll•". 

d. Anl'r lhl' 5pednl'd meo.surlllnl•nt rwrto~ (.1 5l1C, l5l'C or 10 5l'l\ dt•ll'rmlrwd '~ !iU(LWIJrl•llmn), 
nddn>oo llnoo AI nnd AO chnng• to n IOz conOgurnllon. This gcrwrnho 1 Count<•r lllonnn 
(OAHM·L) slgnol. 11w n<•xl I kll1. TIIG·II olgnnl dlsnbl••• mulllplt•X<•r U·l, tt.-n>by doting tlw 
"rrcquoncy gale". Counton; U6 and U6 otop nccumulnllnK nnd n•lalnllwlr lnrormnllon. 

•· Pn>ocalor U6 conlnlno llw lo~~>l olgnlOcant dll!ll or tho counter dnln. ll6 Is n olx·d<'Cnd<• counter 
which occumulaloo lh• upper olx •IKniOcnnl dlgiL•. A "ltEAU" lnotrucllon rrom tlw A:l 
As.lombly, and tho nranlpulollon or nddfl'n lin•• AO, AI and A2, In conJrn<llon with A:l high 
nnd A·I·A16low, nrulllpl•x•• datn out or Ufi ond U6. 

r. TI1o "READ" Instruction aloo onnbloo thrco-olllto burron; UllA/lllo "'"d counlor dolo lo tho 
mlcroproco"or on A3 vln lholn•trumonl dnta bu•. 

,;· 
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Ill' ~~O·IA 

If a quartz oonoor prolw I• connected to the ••l•cwd front panollnput and that channel I• ••l••<led, one.,hot 
multlvlbrator U7 A I• conllnunlly "'tr1ggm•d. llowevcr, If no JtF I• nowlng through U·lo •od U5 (bccnU"' the 
quart7. ••noor prolw I• dl•conn•<t•d), U7A will lim• out, s•n•mtlng a No.Jnput !NINI'·L) olgnnl. Th• 
lnotnnncnt oonwa"' ••n .. , NINI'·L and nutomollcolly dwdu for a •lgnol ot th• n•ar JIRIWI Input. If no 
quart• ••o10or prolw ond/or •xt•mol u•noor ooclllotor I• conncct•d to llw n•or pnn•l Input ••llhor, U7 A 
conllnuco to w•n•rnt• on NINJ>.J, olgnol. ·n1l• will cnu•• on •rrnr m•"•K• on the dilpln)'. 

TI!OUilLESIIOO'I'I NCl tiU·:I'AI H 

1\J une the lnble of O(Knnlureo which follnwo, lhelnfurmutlon und lnotrucllono of (lllfiiKfll(lhH ~·ItO lh fllUI!h 
K-0:.! und subaequent testu mut~l hnvl! ,Jirl!cted you tu thin ruuwmbly. Since Lhl! test.B •Jf purnl(rllllh H·U:l 
rnoceed from 1l:!at 0 throuN'h 'J'l'sl U tn tU!quence, 1to not proceed to u pnrticulnr n&HI!mbty unleffK directed by 
lnntrucllono of 1'••1 0 throu11h Tcolll. 

If the lllul!noollc I<IL 'I'••L Cord I• ouoaoe<l, refer L•lllo OperullnK Note, Ill' Purl Numb•r 1~109·0000~ for 
leo! lnformullon. 

FollowinK repnir, rl!penl the LI!Hllt nf pnrnKrnph tHJ:l. 

NOTE 1: Recommended order of performing each testos asloffows: (I) Set LINE swolch to STANDBY. (2) select 
Test number on 01ngnosllc Kll, (3) set LINE sw1lch to ON, and (4) push RESET swolch on 01agnos11c Kll. 

NOTE 2: A clocking pulse wllh the some signature as th~ t5V reference means a lending edge lrllll!ered clock. 
A clocking pulse wllh a 0000 Signature means a 1ro111ng edge tnlll!ered clock. ff 15 normal of the 5004A 
Signature Analyzer Interchanges lhese two Slgnnlures. 

NOTE 3: Aff measurements Ioken wllh Cnllbrntoon Modules removed and Quartz Probes dl5connecled. 

• = Voltage Level 

t5V Reference Signature: 2 754 

U1 Pin 1 OPEN a oooo• U4 Pin 1 0000' 9 AP8U 
2 2764' 9 OPEN 2 0000' 10 OH3P 
3 0000' 10 2754. 3 0000' 11 C64C 
4 2754' 11 0000' 4 0000' 12 0000' 
6 OPEN 12 2754' 6 P203 13 2754' 
6 0000' 13 OPEN 6 F667 14 OPEN 
7 0000' 14 2754. 7 U936 16 2754 

U2 - Volta{J! Regulalot 
8 0000' 16 2754. 

1 2764. 
U& Pin 1 2764. 8 F567 

U3 Pin 9 2FC7 2 C9FA 9 1F2C 
2 C64C 10 AP8U 3 0000' 10 0000' 
3 921U 11 89HC 4 0000' 11 0000' 
4 8U79 12 901H & 64UP 12 24H1 
6 HU12 13 0000' 6 64UP 13 OA22 
6 2A6A 14 2754' 7 0000' 14 2764. 
7 OH3P 16 0000' 
8 0000' 16 2754' 

.. 



2H04A ~l1 r\'h'l' 

UG Pin I P006 0 CFUP UIO Pin I OCAA 0 UMO 

2 OHGC 10 UMO 2 CFUP 0 Hl·llll 
3 0000' II 2H76 3 3A61 10 2H76 
4 0000' 12 0000' 4 11136 II OA22 
6 0000' 13 2764. 6 UF2A 12 031l6 
G 2764' 14 0306 G HC71' 13 2•HII 
7 OPEN 16 0007 7 0000' 14 2764' 
8 IH36 IG FU3•1 

Ull Pin I UF'JA II 0007 

U7 Pm I 0000' 0 2764. 2 24f I 12 AA54 

2 0386 10 2764' 3 CH71'' 13 FU34 

3 2764' II 2764' 4 COFA 14 PI'C7 

4 OIJ03 12 0000' 5 OOIH 15 POOG 

6 2764' 13 CBF7 G IF2C IG 23AP 

G 0000' 14 0000' 7 HU12 17 OHGC 

7 OPEN 16 0000' 8 G4UP 10 730P 

8 0000' IG 2764' 0 BU70 10 HC7P 
10 oooo· 20 2764. 

UB Pin I UOIO 8 U036 
2 0000' 0 HPGI U12 ~tn I CFUP B 0000' 

3 0000' 10 2764' 2 OU03 0 2764. 

4 H6HF II HPH3 3 OPEN 10 2764. 

6 2F3C 12 2F3C 4 HC7P II OPEN 

G OCGU 13 2764. 6 IH36 12 2764' 

7 0000' 14 2764. G 8007 13 2764' 
7 0000' 14 2764. 

uo Pin I U67A 9 2FC7 
2 0180 10 U919 
3 6862 11 H6HF 
4 2764. 12 OA22 
6 2H04 13 9CAA 
G 2764 14 HHIH 
7 UF2A 16 2H04 
8 0000' 10 2764' 

• 
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Ill' ~H01A 

11w AU Mmnbly cunV<'tU diKilol lnfurmollon on tho ilulrunwnl dolo bu1 lo on nnnloR volliiR<' ovollohlo ol 
ronr porwl jnch J~ nrul J:J. Any lhh'<' c•rn••cullv•• dlgll1 of llw "''"" m• front poncl ••l•dolrl<•. Anolog 
oulpul vollnR<'il from O.JO Vdc lo •0.00 Vdc. 

lllnory dolo lolnpullod lo AU from llw lnolrum<•nl dolo huo In l wo conoocullw• dolo word•. Addn•"' docud••r 
U5 clock• low-order bllo (ll0-ll5) Into dolo loleil UU by o Low llo1r Wrill• iLIIW-L) pul5l'. '11w hlgb·ordor 
hit. (IJ!l.IJO) oro clocked Into dolololcr, UH olllw oonw lnotonltbolllw low-ord••r bit. In UG on• lronofm••d 
lo U4. Tho hiKh·ord••r hit. on• lronofmod by o IIIKh llolf Writ• (IIIIW·L) pulll'. Allton blnory blh opp<•nr 
oilnulloneouoly ol lbo Input lo ll/A Conwrll•r U3. If dolo lotcb U·l won• nol pn•11•nl, bit. IJO.IJ5 woul•l 
oprn•nr at tlw Input to U31~t~\'t1 ml rnknuml!onds twron• hlh 0().1)0 would Arrl\'t•, This would t•oust• o "wllt..t+ ·• 
otlhe D/A Convertor output o•lho dolo wru updolod. 

11w ll/A Corm•rtor output voltoKo I• d<•tonnlrwd h)' o n••l•lor lnl<•rnol lo U:J In eonjunellon wllh 113 ond 
116. l'ull Scnl• Adjuol potonllonwlor 115 nllowo output vollJIKe to h•• oello +10.00 Vde wllh front porwl 
ANALOG OUTI'UT •wllA:h In llw CAL IOV poJillon. 1.ero Ad)u•t polenllomelor IIH ollows output volloR<' 
lo b<• Sl•tto exactly ••ro volt. In llw CAL OV poolliGn. 

VollJIKe regulotor U~ provld••• o h'RUioll•d +13.5 Vde for ll/A Convert<•r U:J.Tiw +1:1.5 Vdc ••noun•olhol 
current ompllner Ul can tl'Dch +IOV wllh Iondo rulow ru 101{ ohm•. Connector Jl lo for fulun• u•e. ll 
extend• lhe buo strueture from lh<• AH Mollwrboord lo ollow future opllon•to b<• odded. 

1'110 U ll LES II 001'1 N G 111~: I' Alii 

To une the lohle or niKnoturon which fullowB,thelnformnllon nnd lnntruc!lon• or pnrol(ruphol!-00 thrnuwh 
8-0~ nnd ouboequent !A!otn muot hnve directed you to thin n••embly. Since the teBlllof J1Urowru11h H-ll~ 
proceed from Tent 0 thruuwh Test 0 In nequence, do not proceed ton porllculnr n••emhly onle•• directed by 
(nntruc!lonn of 1'1!Bt 0 throUHh 1'eBl ll. 

If lire Dlol(noo!lc Klt'lht Cord I• BUBpecl, refer to liB o,rero!lnl( Note, liP Pori Number IHIO!l-UOOO~ for 
teo! lnformnllon. 

Followlnl! repair, repent !he teolB of pornl(rnph 8-0~. 

!! • 
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NOTE 1: Recommended order of performing each le&ll& o& loflow&: ( 1) Set LINE &witch to STANDBY, (2) &elect 
Te&l 11umber on D1agnu•l1c 1<11, (3) &el LINE •wllch to ON, ond (4) pu&h RESET &wllch on Olagno&llc K11. 

llOTE 2: A clocking pul&e with tho &amo &lgnoturo o& the •6V reference moon& a leod1ng edge triggered clock 
A clocking pul&e wllh a 0000 &~gnoture mean& a lralll~g edge triggered clor.k II I& normal 11 the 6004A 
Signature Analyzer lntorchange& ll1e&e two &lgnature& 

• , Voltage Level 

•6V Reference S1cnature C20f 

When ANALOG OUTPUT OP &wllch 1& 1n NORMAL po&lllon. 

U I - Llneot IC U7 P111 1 C20F 0 C20F' 
2 C20F 0 C20F' 

U2- Voltooe Reoulotm 3 C20F 10 C20F' 
4 60PP 11 C20F' 

U.l Pin 1 0000' 0 AHAU 6 oOPP 12 C20F' 
2 C20F' 10 4465 G GOPP 13 C20F' 
3 0000' 11 coco 7 0000' 14 C20F' 
4 2UH2 12 OP50 
6 OHA8 13 3HPP us P1n 1 C20F' 0 14GP 
6 667U ;4 C20F' 2 4465 10 JHPP 
7 H672 1 l'• 0000' 3 U376 11 62FH 
8 HH66 If UNST 4 238A 12 C20F' 

6 coco 13 C20F' 
U4 Pin 1 C20F' 9 146P G 1UUU 14 C20F' 

2 2UH2 10 H672 7 OP68 16 C20F' 
3 FMO 11 F9C2 8 0000' Hl C20F' 
4 AJOC 12 HH66 
6 9HA8 13 90H3 
6 UU07 14 CUUH 
7 667U 16 AHAU 
8 0000' 16 C20F' 

U6 Pin 1 6UA8 9 C20F' 
2 7P68 10 3AH8 
3 60PP 11 146P 
4 U742 12 C20F' 
6 7P68 13 C20F' 
6 C20F 14 C20F' 
7 C20F' 16 UU96 
8 0000' 16 C20F' 

U6 Pin 1 C20F' 9 3AH8 
2 FA40 10 F9C2 
3 1UUU 11 B4H7 
4 62FH 12 99H3 
6 A30C 13 3943 
6 84CF 14 U6F1 
7 UU07 16 CUUH 
8 0000' 16 C20F' 
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Ill' 2HIHA 

A 7 Ill'· III ASHI·:~UII. Y 

·nw A 7 A•"'lllhly <llnolol> 11f olx fun<llllnnl hl•~<k.: 

11. A•hh''" ll••<•HIInH nnd Addn•u llufr••n 

h. lloln llufft•111 

l'. Mkruprtll't'li!iUr 

''· 111'·111 :l·llnl•• llufft•11i 

f. >I 2 Vdr lh•Hulntllr 

Addrt'lo dt•rodlnR drrult lJ II A nnd U 1111 In <lln)un<lllln with lJI :JC ond lll 2A rontml• llotn llu ffc111 U7 
ond UO, Addn•" llufft•r ll·l ond, thttiUHh U12C ond Ul211, <IIUtrol• Gruu11 Ex••<uh• TriRR•'r 01)1•01111 UI:JA, 
11. Till' dt•rudlng uf oddrc.,lurollunol• d•p••nd••nt 11n nddn• .. lllw• AIO·AH• ond til•• VMA lin••• fn11n A:l 
rnlcruptclrt•uur. l,.uur nddrt165lorntlonli cnn lw nddtt•ti.wd: 

I. ·IOOOI6"1:JFF1n: Chip S••lt•<t·I.0\1' hi A7li:Jc2:Jijlluqwt fr11111 U11!71J 

2. -1·100111"17FFI6: 111'·111 Addrm llufft•r Enobl•• to A7U·I!I, H1) juu((1ut fnunllll!fiiJ. 

,1, ·IH0016'41WI'IO(<IHI'I'I: On>up l·:x••rub• TriHM•'r niii·Oo)" dn!JI·n•nd Ill A7LIIO!IG) juulput 
fn>mllllillll. 

Do to huff•,.. U7, UO on• '"' 111 tlll'lr II•• ad or Writ• •tot"' by till' 11/IY 1111•' from A :I ml<rllpn>«'"or In 
conjunction wllh the decoded oddn• .. •lgnolo lhn>UHh Ullll. With the llcod 1lntc ••nnhl••d, dr.ta I• n•nd fr11111 
A7U:J I~ tlw t\:1 mlcropn><c .. or: wllh till' ll'rllt• otnl•• cnohh•d, data l• wrlll••n to A7U:J fr11m till' A:l 
rnlcropruct'litiur. 

Addl't'" buffer ll·l 11 cnoblt•d throuMh liiiA by o dt•codcd nddl't'" lornllon dt•lcrmllll'd fn>m oddn•ulln••• 
AIO and All. 11w A7SI owltch IW•Illon Information I• outpullt•d onto tlw ln•tnmwnt dota huo lhtt•ugh 
ll·l, ll7 nnd UO. 

Gmup Excrull• 'rriMM••r Olp·Oop Ul :lA, II I• triMM•ITd by o pulll' from LJ:I(:I7( In r•••1•onot• tu on Ill'· Ill 
commond. The Olp·OO)l olntuo I• n•od Into li:Ji27) by th•• dt•codt•d oddtt!" output from llll!lll. Till' 
Olp·Oop I• "'"'' h)· tlw dt'<lldcd oddn•" output from U II t71 appllt•d thmugh vnrl11uo golt•• to lll :It Ill. 

lll'·lll buffcrlnM I• lmplt•mt•nlt•d b)• 3·•141•• buffor• lJG, lll, UO, ll2 and lnt••rfo<••• nil 111'·111 buo 
lnput/oul)Jul> 111 the A7U:J mlcn>proco"or. 

Locnl n•gulollon for AI'Ja I• pn>vldt•d by ll1war n•gulotor UH. 

TllOUlll.ESIIOOTING;IIf'I'AIII 

To uoe the tuble 11f oiKnntureo which followo, tholnformollon ond lnotructluno of pnrnKrnPholl-00 lhrouKh 
1!-02 nnd ouboe•Juenl teoto muol huvc directed yuu lo thin nBB•mbly. Sine• tho t<oiA or pnrnKr1111h 11-112 
proceed from Toot 0 throuKh T""l 0 In ooquonco, do not proceed ton pnrtlculnr no••mbly unl••• directed by 
lnotructlono of 'loot 0 thn>uKh 'loot 0. 

If the DlnKnootlc l<lt TI!Bl Cnnllo ouojJccl, refer to Ito OpcrollnK Note, Ill' Port Number IHI00·00002 for 
teal lnformutlon. 

Following repolr, r•l••nl the teoto of pnrugru11h ll-02. 

11-6:1 



Ill' ~HII1t\ 

NOTE II Rccommundud or dot of flOtfonnlnH UAch IU5I15 A51olfow5: (I) Sui LINE 5WIIch to STANOIJY, (2) 5Ufucl 
Tul 111Hn!Jor on 0iAUno51lc 1<11, (3) 5DI LINE 5wllch lo ON, nnd (A) llU5h RESET 5wllch on Olnyno5IIC 1<11 

NOTE 21 A clod<lnH pul1u wilh tho bAmu 51~nAiutu A5 lhu t 5V tufutuncu moAn5 A luAdii>H udQOitiHHOWd clock 
A clocklny pul50 wilh A 0000 51ijnAiutu 1110BI15 A ltAIIII1H udyu ltiHHUtUd clock II II nut111AI If lhu 500AA 
51Qnnluro Andy1ut lnlutchAnH05 lhc5u lwo 51HI>Aiutul 

NOTE 31 All muA5utumonl5 •hould bu IAhun wilh HP·IIJ Addtu55 1wilchu1 on lhu A7 HP·IO IJOAtd 1u1 lo 
0001101 (dccllnAI lJ) 

• • VoiiAHO Lovul 

15V Rcforoncu Slynnluro: PI·II·IH 

Ul Pin I 0000' 0 0000' UO Pin 1 0000' 0 0000' 
2 PIII-IH' 10 PHHH' 2 PHHH' 10 PHHH' 
3 PHHII' II PHHH' 3 PIIHH' II PHHII' 
A H20A 12 11204 4 H20A 12 0000' 
6 PHI·II-1' 13 Pl·llll-1' 6 1'11111·1' 13 Plflflf' 
0 PHI-Il-l' 14 PHIIH' G PHHH' lA PHHH' 
7 0000' 16 0000' 7 0000' 16 0000' 
0 0000' 10 Pllllll' 0 0000' 1 0 1'11111·1' 

U2 Pin I PHHH' 0 PHil II' U7 Pin I 7A02 II HOCO 
2 PHHH' 10 I'HIIH' 2 OA23 12 IIOCO 
3 PHHH' 11 PHHH' 3 0423 13 2000 
A 0000' 12 0000' 4 F63P 1•1 2000 
6 PHHH' 13 PHIII-1' 6 F63P 16 0100 
0 PHHH' 14 PH 1·11·1' 0 OFAH 10 0100 
1 P 1·11-111 • IIi 0000' 7 OFAH 17 203P 
0 0000' 10 PHHH' 0 2100 10 203P 

0 2100 10 CI4C 
U3 - Phi Chill 10 0000' 20 Pl·llll-1' 

U4 Pin I PHI·fl~ 0 HOCO UO - Volloou 11ouulotot 
2 0000' 10 0000' 
3 203P II OAOC uo Pin I 7A02 II 1'204 
4 PHHH' 12 PHI·IIf' 2 U332 12 1'204 
6 0106 13 P204 3 U332 13 UAOO 
0 0000' 1 A P l·ffll·f • 4 OC6P 14 U400 
7 2000 16 PHHH 6 OCiiP 16 0007 
0 0000' I 0 Pl·llll·l' 0 C360 10 0007 

7 C360 17 OAOC 
U6 Pin I 0000' 0 0000' 0 P264 10 OAOC 

2 PHHH' 10 PHI·fff' 0 1'264 10 CI4C 
3 PHHH' II Pl·ll-111' 10 0000' 20 PHHH' 
4 H204 12 H204 
6 PHHH' 13 PHHH' 
0 PHHH' 14 PHHH' 
7 0000' 16 0000' 
0 0000' 10 PI·IHI·f' 

e 



21liJ.I II Nt•t\'11'1' 

UIO I' I" I 0000' n ~~~o Ul~ 11111 I AII/IC II /111/IC 
~ ~1'!10 Ill /111/IC ~ /1!1/IC n 1'111111 
3 CI~C 11 noun· 3 1'111111 10 ~~Ill 

~ 0000' I~ 1'111111' •I C:ll/13 II •lh IIi 
~ 1'111111' 13 l'~ll·l ~ nl'll ~~ ·1~/ll 

0 1'111111 I~ 0311' ll I'C·I!I 1:1 1'111111' 
I 0000 Hi tl/UII I UOUU' lol 1'111111' 
II OOUO' In 1'111111' 

Ul3 flm I liol/1' II 111'1'3 
Ull fl1n I FC:•IO !I 1'111111' ~ ~·Ill' u ll:IIP 

~ GFUU 10 /IU/IC 3 n 11'1 10 G311' 
3 Clo\C II 0000' ol lli1F3 II •Hi Ill 

" 0000' ~~ 1'111111' ~ !II'F 3 I~ C!l/13 
G I'HHit' 13 1'~0-1 G 03111 I 3 lio\11' 
0 I'HitH I ol 0311' I 0000' 1•1 1'111111' 
7 0000 1 G !J/Ull 
ll 0000' 10 1'111111' 
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Tuhlt• 11'1·1. 11'111:1 llllllll·lhllfllll ~IHIIIII' 

PIN SVMUOL NAME DESCRII'TION 

l-------l---------l--------------1----------------------------~ 

3 

4 II 

12 

13 

14 

15 

IG 

II 

IU 

10 

20·22 

23 

11 1"1 '"'" 'I 

tiCliiL 

DIW 

EOI 

oMA11o 

I' ON 

w 

fNf 

"16· 13 

··~····-'- ... -·~··-·- ...... -· ... ····-. 

o;lloitoiJIIu 
tfu;nluflil1I.T 

Pow~r Supply P111 

Dulay Slohlll/lllU 
nl!\lr.IUI 

Powm On 

Wrltt! 

inll!fiUIH 

ito END 

1/0 GO 

Addruu 0111 
16 lhtu 13 

. "' ..... _, .......... , ·--·"'·"- ~""'. "'-'" 

' ' ' II' 
,, 1~1·1--.·, Ill" "I " 

' i " 

... 
I 1'1 ' 

' "I 

Wlllln n~~~~rhHI, llu!t lllflLJifHllVHh!~ 1h11 ch1p wnh 
Sy!tlt!lll C:PIIIIUI COfhlllllillt!!t "' th:lllllHI hy 1111' 
liP Ill !tl1111tl111d (l.t•., II 1:1111 thtvtl th~ HP tn'~ 
tt=c 111HI !tEN luw•l. Only tlllll th!vtca! 111 '"IV 

~Y'Il'111 •houltl hnvt.l 1Im fllll •IUt!rlt!tl. 

Thu, IHtlltt!t;IIUilol 11111 Ill'~ tu 1111! Hfl-IU IJAV 
IIIH! VIII II 3 Unlr! IHJI!t·,, 

Tim IHdlft!CIIUII•Jijllll Ill!~ IO tht! l-IP 10 [QIIIIlll 

vro il 3·,1illr? hulll!t. 

Tlum! hldlrt.•t:IIO!lill fllllb Ill' to lhl' liP Ill 010 
lUlU~ VIII tHyhl 3 ~IIIII! lnJift!n. 

Tim pHI dwuld hu 11ud to ~round thHJUQh a 
2GK!I1um1or. 

Tim output con ht! Ult!ll to llHfUI!!tl DMA cydt!!t 

lu ltotnft!r dolo to the outbound FIFO or lrorr. 
lhu 1111muntl FIFO wllhlnllw chip. 

TIHl lllfJUI wiH!fl not nnmt~d will cmnl! all 
CIICUII!t Within lilt! chip to IJt! IIUIInflll!cJ. 

Th11 lr~ 1Jut wiHm ant'tlt!d !tfJI.!CIIil!!l that n 
WRiiE rnthm than READ opmallon 1!1 ht!tfiU 

purfotrnt!d hy th~ (HOCI!UOL 

Th111 output provltlt!5 o lt!vcl wh1ch !lhould hl' 
U&t!tl IO Hllt!fJU(lllllt! hmljHUCt!UOt, 

Thll ouqlut Itt mt!d h.' .ontlshake nil chip ra·uth 

ond wrlti!W~ wilhlll o~ ,nchronom 5Vlll!rm. II call 

lln IQilotl!d within synchronous sy\lerm. 

Thll lnpul 11 usl!d to couu? o rund horn or a 
write too spt!clftl!d reqlstm within tht!chrp. lit!! 
IUflOU!d 1 f the Chrp Seier •nput Hi not ou~rtt!tl. 

Thusu lnPUil <HI.' uwd tO 51lL'CifY tlw nurniJer of 
o rugrUI!r belnu ruod lrolll or writtl!nto. A13rs 

lhu hloh ordur bil. 

Wht!n I his Input il ossurtetl, It allow& thl.! chip to 

rl'spond to read or write cycles lnltiJtt!d by thl! 
procunot vlo tho lOGO lluu. 

. 
I I I I I Ill II. I I Ill 1-" 'I "' 1111 ; 

I I ·I 'II I I .,, I 
; 

' I I 

• 

= 

• 

~ ' 
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2HO·IA 

PIN SYMBOL 

24 Voc 

2G·~ D0·1G 

36 llTL 

36 GNO 

37 TRIG 

38 

39 

40 RFD 

41 DAC 

42 REN 

43 

44 C1C 

II 'I I 

I' 'I 

Tnhh• A7·1. ti7U:I lnpul·OU:IHll ~I"IIDI• (C<IIIl.) 

NAME DESCRIPTION 

Pow•r Supply Pin 

Proceuor Onto 
1311> 0, 1, 8·16 

R~turn to Local 

Ground 

l'rloo•r 

Sl!rvicl! Al!queH 

R!!ody For Onto 

D..ato Accl!ptl!d 

Remote Enable 

lntcrfocl! Claar 

Controller In 
c:.u;~ 

r·rr I ' ·1· 

Thl• pin 1hould be ll•d 10 n 12V pow•r 1upply 
II lh• chip II lllllltlaclnO lo a 12V (;MOS 
rompaul;l• 110 IVII•m, or a GV power 1upply II 
!he chill 11 lnl•tlach'O 10 a LS TTL compalll!le 
1/0 syr;ttml. Thi5 pin art~.cu only thu procunor 
1ld• ol rh• chip 1ince rh• HP·IB 11d11 alway1 
opl!tOh!5 with LS TTl. comrJotlllle luvcls. 

ThtHit! bidlrccllonol pim corry do to durino reods 
!rom or wrllel lo !he chip by llw hml 
procenor. DO ond D 1 ore! mod only for fl!{)i5h!t!i 

0, 1 ond 2 omJ remnin ot hloh irnpl!doncrt durin{) 
tt!ods of rcglucn 3, 4, &, G or 7. 

This input carries the "nl" llH!nooe for thu 
REMOTE/LOCAL Inlet lac• luncllon a1 dellned 
In IEEE 488·1076. II 1hould h• ll•d lo a 
pu1hbu11on wllhln d•v1ce1 utill1ln~ ,hi• lunc· 
tlon. All othet device~ con tic •t high •It low. 

Ground used for oil thrl!c power sunply pim. 

This oulput Is oucrtl.!d wtth n rlll~l.! nny tlml! 
!he devlc• 11 ltloocrcd v1a rh• HP·IO's Group· 
Exccute·Trlq()(!r lnterfiiCI.! commn•ld. 

Thl• l!ldlr•cllonal pin 1i<1 10 rh• HP·IO ATN 
line vio a ~·~tote buffer. 

Thll bldltocllonal pin II•• IO lh• HP-10 sno 
lin• via a 3·51alu bullet. 

Thl1 l!ldltocllonal ptn 1io1 10 rh• HP-113 NRFD 
line vlo o 3·state buffer. 

This bldlm~lional pin 1101 lo rh• HP-10 NDAC 
line vlo o 3·stote buffl.!r. 

Thl1 blditocllonal pin rl•r 10 !he H~·ll3 REN 
line vlo o 3·5toh! buffer. 

Tllil bidirocllonal pin li•s 10 !he HP-113 IFC I' ·• 
via a 3·statc buftru. 

TI1is output Is asserted whl.!n the host r'uvlce Is 
th• cutten! Conltoller In Charoe ol •h• HP·IB. 
It 11 used a1 an enable lor lhd ATN olnd driver. 
If CIC 11 lal1e lh• SRO drlvm will he enabled 
Instead. 

11l1n I I !I •. 
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PIN SYMOOL 

HSE 

4G DEE 

47 DIOE 

40 Vee 

8·66 

'l'nhlt• A7·1. A7ll:t ln)HH·O•.ilpul Hl~tlOI> tCnnl.) 

NAME DESCRIPTION 

Hluh Slolu Enohlu 

Df,V/EOI Enohlu 

010 Enohlu 

Puwur Supply Pin 

--------l 
Thii llm1 111 nnt!rh!d wlu.!IH!Vllf thu 010, DAV, or 
EOI linn• nru ruquhtHJ to hnvu acllvo pullurn II 
11tuv oru ur1v1nu o hlult luH:. 11 !houlu hn tlud 1u 

tlw htoh until tJnnblu lnpuu of thu corru· 

•pondlnu 3·0101u huflu,., 

Whrm aurntutJ, thl1 output tmahh.u tho OAV 
nnd EOI llnu ,Jrtv~n. Whun 11 u UtHJuuttud, 11 
unohlu•lhu llFD nnd DAC llltu dtlvu ... 

Thl• outpul, wlum ontltli!cJ, m1oblu• thu utoht 
DIO 3·•1BIU IJUflm 

Suppllu• 6V •~ ''" dtlp. 

,-.-, .. , 
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AH MO'l'lllmiiOAIUl Al:li-11-:Mili.Y 

Tho AH Aouombly lnl<!rcunnoctu nil tho uthor lnutrumont prln!<!d·clrcult u .. ombllo". It huu tlvo cunnocturu 
cXA:~XA71 fur n•••mhlloo A:l, A~. A5, AO, und A7. Th•••n•••mblloo nronrrnnKod no ohuwn In I'IKur•H-~ 
for optimum hout diuulpntlun, but ouch uooomhly lu puui!lon lnd•pondont. 

• 11 nnd .1~ nll11w !Ill' <'<1111\l'l'llun uf th•• Cnllhrn!lun ~l11duh•• 111 !lw ln•truuwnt. ,(.( plu~' lntu tho• AU l'uwo•r 
Supply A~wmhi)' Ill lln>Yid•· U(l<'rn!hl~ vnltu~·· Ill !Ill' lmtruuwu!. :J.I.plu nnt-rlhhun l'Uillll'l'lllr ,J:J ,, ""'dIll 
lnlt•rrnl'l' bl~nnh rrurnllw n•t~l ur llll' lnt~lnlllll'llllu llw AI l)hltiB~· nnd A'J. l'n•M•l/Ckl'lllolur A!l..\l1111hlh•b, 

TIIO liiii.I·:HIIOOTJ NO II El' AI II 

Sine•• llwn• 11i• 111J L'UIIIpcuwntb on ,\H Ab-wrnhly nnd ll it~ nn lnlt>rt'UIIIll'l'tlon bunrd unly, nu truuhh•r.hu1Jtln~ 
ur rt•pnlr pruL't•durt•fl nn• llflJ\'Idt•d. 
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~IIII·IA 

AIII'OWIW Hlii1111.Y AHHI·:MIII.Y 

'1111' AU A"'l'lllhl)' l'llllblbl> ur 1111• IIIII' lllllllllh•!rllh•l I.MI' )1111\'1'1 linl .. rllrllll'l 'I' I' IN'I'/1-::\')' t'l.l)l')i bWIIrh 
H~, nnll 1111' AliA I lli'HIIInlul llunrd. '1111• 111•11111111'111 ll)ll'llllo•• rn11n IIIII, lUll, UUll•ol U·lll \'oil' nl lltu• 
rn••)lll'llt'h•• rnolll ·Ill hollll ll1, lllll)nll l'lllliiKI''I""'I•h••l <Ill' n• rullu11.: 

n. "''KIIInl•••l 'rl "'"' )I r.· I I nl u.:r A 11111>111111111, 

t', llt'KIIInh•tl -f1V•k I tr•''ilnl ·I limA mn,ltnlltn, 

''· 
''· l1111l'KIIInh•ol • 17 Vllt• 1111tnl11nl I • I h\' ho • Ull\' I nl IIU 111 A 1111"111111111. 

Alllkl\1'1'1 "l)l)llh•• I'Xfl')ll 1111• 11111111 •r.v •11)1)11)' IIIII1111Kh Ill I ll'lllnlnnl'll\1• IIIII' II rtunlpnnl'i I.INI·: '"'""'' 
l•lnlh•• H'I'ANiliiY )111blll•oto. 

Endl ur 1111' "'I"'' ll'KIIIIIIIIt'l> "'" rulol·hn··k l'lllrl'lll·lllllll )llllh'l'lhlll. A '"'"I l'ill'llll 1111 1111) llr lilt' 11111)1111> 
VIlli '"' Ill IIIII I nl Ill' II Wllhulll lin IIIII "'' I II lilt' A \1 A I 11111111), 1-.:ll'h ll'KIII II lUI hn~ I \I'll I y I'''' llf liltllh• )111111'1' I hill' 

'1111' dluoh•• ncrn"' ••nd1 lt'Killllllll !CII7, li, II 111111 l:ll••nu1n• 111111 n •h11t1 du·ull•·•nllllll•n•llu•••lllll•·nu~o~• 
llw nlll•l <11)111<11111 <hill)!" lu )Ill" hnck lhi1111Kh lit•• ll'KIIInllll. '1111' •ll•uh•• Ill Klllllllll lllllu• lllll)nll II( l'llril 
ll'HIIIIIIlll ( c I Ill' I 0' I ~ In I" "' I )111'1'1'111• "lllllbKl' I r II miiiiKl' ur 1111)10 I oil•• pul noll)' I• lllndn '"""' )' l'lllll ,,.,. "'" 
lu 1111' ll'HIIInlul 11111)1111, 

TllOlllli.I·~~IIOO'I'IN0/111·:1' A Ill 

n, Wllh llw lmlnmwnl In 11111111111 ll)ll'lnllun, '"" n de l'ollllllvh•l lu "'''""Ill' llw "'"""'' 111 AHXA7 pin•: 

AOXA7 MAXIMUM 
riN DC VOLTS OIPI1LEo 

NUMIJER AC 1/0L TS 

1 t6 I .26 G mV 

11 tli I .26 G mV 

21 :. 17 It 16 lu t 201 460 mV 

10 -12 I .0 G mV 

0 -6 I .26 6 mV 

h. u ... nn u•dll06<•>pv 11nd ch•ck Uw rlpplt• vulln~• 111 AHXA7 p1n• ll•h•ll In '"'II n, Vniu••• •hullhllw.,. 
11•1•11 In •I•P 11, 

' - ' .• .. 

Ht•t\'h't• 

. .. . . 
. ' .~· :, ~ ' . •' .1'..- . .. . 

• t' I I I 
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A9 POWER SUPPLY ASSEMOLY (02004-60090) 

LMI 

lrN~T; ~~- LFI 

I : Fl 1 r-- --, 
LINE ~f-__:L_~.__j.:__,;__,,,.,,..,, ~ 

GND (-·---------<, f-1 
NEU T ~<--------'-.,y,-n---'--='------4---4 L-,.h _.J 

LINE VOlT ~GE 
5ELECTOR INOTE 21 
~----------..., 

220V I OOV 
~ I 

240V ~ 120V ~ 0 

~~e~ c 

d! ct I I 
D 

E 

d!ct f 
L_ __________ .J J 

~ 
I NOTE5 

I • Su P<J'D<Jraph 2·6 TOt luso "'~" 
2. See IWO<,I"'''h 2-9 tOt cl'algu In oellilQs 

L --

Ul 
IC~SEI 

3 

,t;.:;, 

--

2HIJ.I A 

--
-- l A9AI REGULATOR ASSEMOLY (02804-60091, SER~S ~~~~~-------------- P/o ~a ~.o. 

I 
P/0 ~3 ~PU 

u

3
~~-o~E~XC~~~-hL _________________________________________ ~---~X,~O~ 

6 
~PI 

~CLK• 
< 2 ~--

.------ +5V REGULATOR-----, 

CIO 
~IOOOPF 

0-~-<~~--------------------------------------------------r----.-~ 5 -,~---~ 1 ~--

'0" 
CR6 

·o· /-
HEAT 
SIN~ 

- - ------------

CRI3 

Fl 
12M SO 

-~V REGULATOR--~ 

C9 
.¢1000Pf 

~V STaY 

REF DES USED ~9 
C I - CIO 
CR I - CR 14 
R I - R4 
Ul - U3 
x~e 

f·lgun• 8-1-1. ~~~ f'uwer Supply ,. .. ,•mbly 
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APPENDIX A 

111hi DliPL'Iid~X jlro\'ldt15 lnfonnollun fur till' collhrnllon ntoduln nnd llll' h1Xl Ox tun• lli.!L'dt'd to O(JlltOll1 Ot 

••rvlc• th• Modo I 280·1 A. Tlw cnllbrnllon modul•• and lt••t nxtun• ll"'' nn• t•xplnltwd, wlwll' Dllpruprialt•, In 
thl• mnnunl. 

15olntor 1\,.t 1·1xtun• ror ,\2 S•n•or O.clllator Adju5lllll'nt. 

TO HP 0405A 

() () 

r---------- r----. 
1 I 
I I 
I 10KH I 
I A.AA I 

I """ 
I i 1 

I 60!11 I 
I I 
I _ I 
L_...: __ -r -----f-·--J 

TO SYNTH. 0 (~ TO MATCHED CADLE 

10KH: FXD MET. FLM 1%, 1/BW 

60!1: FXD MET. FLM 1%, 1/0W 

DNC CONNECTORS 

1·1Kur• A·l. Isolator 'l'••t l·lxtur• 

A· I 
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~Hll·l A 

P/0 A8 
MOTHERBOARD 

' . I I 

] 26 
30 
32 
33 

NC 10 

•• I 35 

j 19 

I I 

"=B 2 
15 
21 

I 

I 
I 

~ 
I I 

~ 18 
17 

I I 

J ~ 22 
24 

. e .. J • 

CALIBRATION 

I PI R/W -

MODULE - (NOT REPAIRABLE) - -
I 
I 
I 

I 

I I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I 

I ! 
I 

VMA 2 
lj)2 -4 UIA 6 
Al-4 5 

~7 +6V 

TEST•VMA•READ•02•AI~ 6 E vee 16 
Al5 5 
Al2 4 

E 
U2 COM 8 

+6V E 

~ "l r 
R3 
820 1 :8 

pI I DISABLE I S~ DECODER 
All 2 ...._10 PCSI-L 6000-67FF16 
Al3 3 51 05 ...._7 PCS2-L :s 52 07 6600-6FFF16 ---- -- -r f1CS-=l I I \ 

1

1

11 C3 R I ---:-=-=-=---'-II --------,IM7 

IOOPF 3. 4BK 
i 1---1' +{)VI I 
I R2' j_ C I l C2 I 1 
: 422 r;;:'\ ~.1 : I 

:PROM POWER- \t:::v)Q I 7 I : 

+{)V ~:~ ',~"" '".!.-- j6 ----- ---_I : 7 
I I U IB 8 NC VCC CS 14 A8 I 1 
I 2 U3 _2._ A~'-----,'---) 

PROM 6 AI I 

12 D~ 
I l Dl 
JO D2 
9 D3 

7 A2 I 

r-4~-----'-A~3~------~) 3 A-4 I ( 

r2~-----A~5~----lr. 

I A6 I) 
15 A7 I 

~~~L I +{)V 

cs I I; COM I 

COM 8 COM --4 
I C-4 

XXXX 16 • HEXADECIMAL ADDRESS 

L ---

P/0 A8 
MOTHERBOARD 

P/0 AS 
MOTHERBOARD 

~1gur• A·~. C,allbm!i•"l ;•loduh• 1 NOT IIEP Alii All Ll·: for Informational u•• only) 
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'1•11 .un~~l 111 11.\\ntl• om ·""'·'"II' '"II puc IIHI11»111111> .unJU~IIlllhlll OIU. 
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·'·'fi111IIH1:'1,l.\ll.'l: Ill' ,,q At·tu ,1111111~ 11~ .,,.,IAi'fl ,11111 ,(1110 ·~t.lll.ll'~ll .,q 1\jl.iflll;tllflllntul'i. Ar.tu 

\i'l:'ll.\ilfl 1•1111 dn ''•''llrl t"~.\ll:'lr.lll' iHJ ,,,,,IIIII l'!lfl ,l,ll.\ilfl·'llll .<pw v"lllfl! tlli'l~tk; flhlll uv 

·,,,,~,,,,fllll ,,d.\1 "1111 I'' ·')dllll~'<i' Ill' q t'l:'lrp,ltlll Oil 
,l)I'IUfPHldl' Ill' 1111." J,llfHhUP.'t 111 U'JI!f11:'1p~., \' 'lilllii111UIIl:'11flllflll.l\ fllll' illll'i.\,liJlfW \ll tpn'i. 
II hill ·''II '·'·'" <111•111'.'111111111111•.' ~lllrtl'111111 ,,, Ollll!tli•.' ·'·''·'·'I' v lFI110li.LNO.l ., 

lilt''' Jllll' 'I!IIT iiUIIIIHIIfHI ,111: 1r1p P,lJIIn(l:'l 

'I!JI'fl r!UI1111dlf\11 ,lJI' ll'ljl U,lJOl1llll11,\ '\l,lJliUJ ,11h~1 ,111' ,1:'11<\,lfl 1'' :'~tJ\1 ~1111 111 \i1tdUir.'lt::J 

~JII,llllllll\111 l,l\llll Ill I'II'Jl illllllllll\111'11 111 ,lllll'dl'.' ,l."'L\,11'1 \• }J:.l)f1\'j ·q 

·o~ll ·"II p1111 "·''""' 1•11~11 >lqnlutUnl~tud '1>11tlt111• 
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'Hillii:"IIO_l Ollit11fl 

Jll ,lllll lll',lJ 11' till •II·'" 111 •'11)1' ·''I 1\f\111 \f11f ,1\fl Ut• ,l:'IL\:•p (1,1\:j ·"ttf•'ll JlOII~q \)ll,"'ttl"fJ 
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2HIH A ,\11111'11111: 

'f'llll f rlltlllfdlld llllfJrldn·lh'l dlllntc'lfl'fl tlldl ""'''' ,,.,., "'''1'/1111111' 
llddrf'Ut'llto/ult•n 

!. "lJnialk" Adoh<» Conlllll•lllll 

llu1 Commond1 . 

l'llil 'dllllllrmcltllhlddrr•ur•l dill' lrJikr•r tlrdtiMIII«'l'll /)tt'l'/lltl\(1' 

cJrMrc•Ur'l/ f• 1 fdlk. 

In "Cumrn••nd ~hldl'" cllll' '" r11111l' !t.pl't.:lill t.:tll!C!I 1-.lttiWII ''~ "hm ,,:tlmmalhh" n~a~· 11~.· 
plo,cd 1111 I he 111'·11!. Thc1c <•IIIIIIHIIId> how ihc '"me IIICIIIIIII~ 111 all llu> ')\ICIII' l:,,.h 
devh.:C I\ dl'\l~lll'tl hl ll't.tpcmllllllhtl\l' l'tllllllllllllh that ha\'1.! ;11ht:lulm••anllll! tnthL' J~,•vaL:c 
nnd will 1grHHl' all nthcr\. Tht.' npl'tallll~ manual fm t.'1id1 dl.'\·ll'l' will '.tlatl.' whh.:h nu~ 
(<IIIHlHI!Id\ II Will nhey. 

I. lJmVcr>lll '"lllllland> alfc(l all !e>punJ111g Jcv"c' "" I he 11111. wh••1he1 
;u.Jdrl'\\l'd cH nut. 

2. Addrl'ul'd ..:urnrnarh.h alll!t.:l unly rt.'~pumllng tlcvu:l'\ wludt arc ;aLhJn:t.twd 111 
li!!h!ll. Addrc\scd t.:tlfiiii131Hh alluw the ..:untrnllcr tu 11111tatc a !lllllllllitlll'tlll!t 
act hill hum a !)l'(cctcd g.tllllJlllf dcvtL"l'!i unthc ''.m. 

3. UnaddrL!tS ..:-tJitlll\alld!t IHl' llh,•ycd b)• all addrl'!t~oibll! dcvh.:IJ~. Thl!!~l' 

'<HIIIJI;JIId\ unaJdte\1 dCVI(C> I hoi Jle (lJtJCIIIIy nJdtC5\CJ. 

Tlw Uu5 L'ommarub an• tiUII11111lrltt•d In Tnhll' B·l. 

Service Requell ond Serlol Polling. 

Sumc dl!Yit.:l's that tlpcrJil' till the mrcrfJt.:C htt!i ha"C the JlHIIty tu Jl'tjUl'!tl !ie'Vtt.:c 1111111 

the !i}'!ill'nt ..:-nntrnlh~t A dcvtcc may tl't(UC!it servtcc when tt h;~!t cumpletl·d J 

measurement, when It h't!i dctc.:tcd a cnttcal cnmhttun, tJr f,H any tHher Jl'OJ!itlll. Serv1ce 
!ClJUe>l 11 llllilo!cd when a Jc\1'< ><I> 1he III'·IU hnc labeled SRQ luw. The (<lllll••ll•• ha> 
the tlptaon uf detcrnurung when ur 1f a !iCtVIt.:C rctjUC!it will be !~Crvaccd. The fttlhtwtn~ 
scctucncc t!t u~ed tu respond ttl a scrvh:c fl!t(UC!il 

b. If. >Ct\'ICe re•IUC>I "lll<>enl. !he (UIIItullcr ,.,,!he >etlal r·•ll mode."'" ll'rtd/ 
poll mod~ '' imflated by the crmtro/ler traiiiiiii/flllg the Ullll'<rsa/ Cvw•rrat~d "Sf'/;" 
(ASCII character "(iiN"fOctal OJIJf) ill tl~r "Comma11d Mr>rle ". 

c. The cunlruller pull> une ur ih< JeviCe> 11131 IIJJY have lequwcJ >eiVI(C. II lhCII 
pull> the next dev1ce, ond oo on. 011a the serial pol/mod~ has be<ll etlllbl<d, r<I/IOIJdmg 
devices 011 the Bus arr• pr~pared to ar·apt a serial poll. T/111 i1 do11e by se11i11g ,, TN, 
addre11i11g the devla as a talku, a11d then removmg ,1 TN If the der·rcr ha1 r,•,tlleHr'ri 
servic~. if will resprmd by J<llillg Diu li11~ 7 low. Other D/0 li11~1 may ail• I '"' l<'t/ow 
lttdicating the 11at11rr of the servia req11e11. 

d. fllr each dev~ee ihot h01 reque1ted 1erVJce, the cllnlruller lake• opprllptlale 
DCIIOII. 

11·3 



11·4 

Tnhlo• II· I SIHIIIJHir~ nl ll•t~ c 'ttllllllllllll"' 

~L----MCII ocr A 
COMMANIJ CllBIB(II!t C0·1 PUitflO!il: 

liNADDn~GG 
UNL UNLIGHN I 01' (Ill oil\ llul ol '" "''"""'' 

• ..... '.tMANU!i 

Urn UNTil-LK I J I llt•l·hhu\1\ tlw • loHUnl t11lh!l 

~tJ !hal nQ 1111~•' '1.11111>111 ljll 

lh•lhn • 

-· 
LLO LCJclll LtJcltout DCI 071 II '11111111 lluni1Jo111111 hJUII lUll 

bull•lll IJI\ IUI)Ill\• · I!J di\IICII\ 

OCL Otvtu Cl••• Dc• 0~"" Hth;tl11 nil dttvoliU ClfJIIblt tJI 

tUJHllltllnl) hJ tlfl dtlum~nt.>tt 
111111. "IJttdhtn ol ~hllhll 

lhtv art adt.ltnud or no I 

UNIVERSAL PPU Plftlltl Poll NM< 0,~ 5111 all di!VIU\ Qll lht IHJ ljl 
COMMANDS UnconluJutl' ~tlh PIHIJIIII Pr;'l CIIIJIIbthl'r' hi 

a tllttJtf,,.,,J cundlllon 

SPE 5twtl Ptlll CAN QJQ E n1blt1 5111111 P&JII Ml}(jt on 
Entblt tht lhn 

SPO 5tu.sl Poll EM OJI Ot\lblt1 5•ual Poll Modt un 
Ot1able lhl uu •. 

50C 5ti1CIIVI EOT 004 n .. "J'"' Q(Jij II U,&Uj di!VIUI, 

OtvtCI Clur upablt ol ruponrJtng to 

pte-dtt~rn11ntd '"'" 

OTL Oo to local SOH ~01 At turn, rupQniJtfliJ dt\IICU to 

ADDRESSED 
loul conuol 

COMMANDS 
QE T GroupE .. uutt OS 010 lnlltlln • 11111 u IIIIMIOUI 

Trtgger pll proprogramt11tt.J ~tcllon tJv 
rnponcJtng IJtytcll 

PPC Parallel Poll ENO 006 Thtl COI.11111111d ptrrm II lho 
Conllgurt DIO llnu IO bt IUIQilld lo 

tnurumtnn on tht o~,~, lor tht 
J)lJtPO" ol rtlpondtng IO 0 

JMrllltl p<1ll. 

TCT Takt Control HT Oil Thl\ command 11 Qtvtn ~htn 
lho tcllvt controller on I hi 
Duo 1 r a n1ltr1 connol 10 

tnothu lr.Utomtnt. 

•NOTE 

Talker~ con o/w be unaddressed by rmmmilling an unused lalk addreu on rile Bu1. 

e. When all dev"eJ have been polled, lhe conuoller lenntnolCI lh< 101131 pull mude 
by lnulng lhe Unlm•al Conunand SPD (ASCII Choracler "EM'". [Oc1ol OJ I J ). 

TI1e full ••quence of operallonJ 11 nol necen:uy In •II CaJCI. For example, a •Y•lem may 
luve only one device !hal requesu ••rvtce and lhen only for a ungle purpo1e. When lh< 
conlroller delecls a ••rvlce requeu, lhe JOUrce of I he requesl and lhe approprlale acllon 11 
known lnunedlalely. Thus lhe u1e of lhe service requw and lhe serial pull depends 
enllrely on lhe nuke·up of each sy11em and lhe devices Involved. 
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Parnllal Poll, 

P.nalll'l lhllllll~ jll'llllll\ lhl' ~l.tlll~ 111 up lu "-'IHht lll'\'llt'~ •Ill thl' IIP·IB ,. :u.• dll'..:kt'• 1 

~IIHIIIIillll'tlU~I)' rhl' lllh-'I,Jitll .1u1~m l'J..:I\ t.ll'\'Kl' a J,ilol lint• (l}IOI IIIIU [JIOh: •u···•llhl' 
dt:\'t..:c ~ct~ hm: llunntt thl' p.nalld JhlillliUIIII"-' II tltt'•JUIIl''l ~t'l\'lt•' M•ll"-' •lt•vt..:~~l·;llrlw 
h;llldlcd, II dc111«l. h)• >iHIIIIII( lh< lh<' ,,f <01d1 lliO hll< 

'Ill< patulkl Jhllllll~ IUIILIIolll I<<IUII<I lh< «>niJIIII<I I<J p<JI<IIli<·ully ()Ill ih< IIIIIIUJn<'nll 
I.:Uillll'&:ll'lf hi thl' [lu~. nu.• l.:tllllhllll'l lllll'lhlgall'~ (fhllhJthl' IIHIIIIIIJ1l'lll~ h)' Wlltllll(! .111 

1:01 Wllh ATN OI~IIVUI<d. When <llh<J EOI <II AlN I> I<III<JV<•I. lol< ""'"''II" >1•1111 
poll111~. 

Coda Summurv. 

A l'lldt• nMti~unwnt 1111111111nry lb 1'\huwn In Tnhlt• B-2. Tlll'~tl' R!'i5lt(nmt•nlll npply unl~· wht•n 

11Jwrnlln~ In 11 Cummond Mlldt•". 

In "Data MuJc" thl'll' '""' lfll ~JICI.'III..: ..:udc J)~l"lllllt'fll!) lhJWl'\'1.'1, the J~,•vh.'l''l 
t.:tlllllllllllh.'illlll~ Ill tht'III\IIJl~ JllU!tl J~U.'I.' tllllltl' llll'olllllll! tll IIJl! l.'lldl''llhl')' li:ll!. 

Thl' 'll'l lll l'tldl'\ l;lhl'lctl "PIIIllill)" t'•lllllllilllll lir•1np" Jt .. • thc t.'tldt:~ ..-unlllllllll)· l;~l'd 1t1 
'''llliiiUIIII.'JI~ till thl' IIP·IB. l"hl' "Sl'..:lJIIJoll}' (\JIIIIIlillld LirtlUJJ" 1~ lhl'li whcn Jddrl''l'llll~ 

extended llllcn<JI :~nd lul~m. '" <JJ.Ihhng the l'n1JIId I'·• II Mode 

Othar Bu1 Llnu. 

ll1c 1111« rcnu1n1n~ lll'·llllln<> n11d then lnJJclhllll at<. 

1\EN !Rcnhll< Enuhl<i Tit< •Y>I<IIl "'"''''II"'"'' 1\EN luw """ lh<JJ udJ'"""' 
the dl'VJ&:c~ tu Ll51l'll bcfurc they w1ll ur~ratc under tl'lllllll' conlrtJI. 

IFC llJJI<rfa« t'kuJ) 011ly lh< >Y>I<IIl ~UJJIJullct can uciiVUIC 1h11 ltJJ<. Wll<JJ 
IFf I 'I 'll't (true) alltaiJ..cr~. h~ll'ller\ ;and nt.:tiVl' l.'lllltlllllt:r~ ~lllll thl'H 11\ai.'IIVl' 

!lt;Jtl'\. 

EOI 1E11d '" ld<JJIJI) 1 lh11 lin<" mod 111 llldi<JI< lh< "nd otl J 11111i11pk h) I< 
ltilml't:t \l.'lluen~.:l' ur, 111 ..:unJUII..:IIIlll wrtlt ATr--;, hll!>.:l'..:ull' .1 (MI.tlkl(hlllllll! 

\l'ljU'!IJ(l' 

NOTE 

ftrrlil'h/ual llll'fnllllt'trll, Ill /hiWt'f·tltl, t'dll llltUIIt'llltln(\• ll'llht• /,..(' lttll'ld tl IMI«'l'ldll', 

Addron Coda&. 

lk•\'il't'!i with .Ill· runcUunnll'IJPIIblllty or tolk'-'·· nonnnll}' n•rognllt' n lilnKft• byh• nddn•fis•. 
A :t•rlnln Kro•Jfl ur ASCII sa!\'t'rt·bil byh•fi l!i rt'!ll rwd rur lnlk nddrt'5H'~ (n•Ct•r t.u Tnhlt~ 

n.a). 'I'll<' ><All• "' 111<' <'IKhlh bll ,, IKJJOrt•d Ill lill' "Command Mod••" Wii<'JJ P.Jdn•"'' nn• 
b•l:i• tron51nltL<•d, Eodt dt•,l«• hns n unlqu•• tnlk nddn•., which <nnnonnnlly b•• modiO••d, 
Tlw 'l'olk Addn•.-, bit. one through nw, on• lndl,lduoll)· "'l••rLt•d In <'D<h de1lre Lo Ill' 
<•lliwr hiKh or low, 'illl' wlt•cllon o( 1ill'5C bllo niiOW5 dtDIIKhlK lill' d<'l'(l'l' Lnlk nnd/or 
l.lot••n oddn·"· 

ll<>1·1<oo wllh Lhe funrllunnl <'npoblllly of l.I!Lent•r nonnnlly r<'<'OKnlu• n olnKI•• <'hnroder 
nddn>55••, The "''cn·bll code• n•<><•rwd for LI•L••n odd"'""'' ol'l! II5Lt'd In Tnblo 11·3, Eo<h 
rlcvl<c h•• n unique li•Len nddM5 which con normnll)' be morliOorl. 
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)( 0 ' y 0 I 
X 0 I 
X 0 I 
X 0 I 
X 0 I 
X 0 I 
X 0 I 
X 0 I 
X 0 I 
X 0 I 
X 0 I 
X 0 I 
X 0 I 
X 0 I 
)( 0 I 
y 0 I 
X 0 I 
X 0 I 
X 0 I 
X 0 I 
X 0 I 
X 0 1 
X 0 1 
X 0 I 
X 0 I 
)( 0 I 
X 0 I 
X 0 I 
X 0 I 
X 0 I 

X • don't,...,.,. 

Non: 

IIIH (J dlld 7 ,J,•fc'rlll/ltr' Wllf'thr•r llrr• "t~ddrr•u" ll d "llll•'ll" "' "t,JH: · V!Jdu.~.~ I\( I' 
Tnbil• ll-.'11 

OcVJ<~> Wllh IH>Ih lulk and h>l~n ;uhhe"c' have lhc>c addrmcs mlgned In ~''" '~,>I 
lh!! fourth ~lhh!!r.~ 111 till' Ctthunn llf ll!ttcn alldrcs!iC!i 01 F" h !iclc..:tcd, the 1a11.;. ,,.J.I.~,:, ~~ 
"C", I he fuurlh add>~" 111 lhc lalk~r ad•h~" <ulumn. The lolk Jdd1e» """·""" lirully 
<hang~d wh~nevcr 1hc h>ICil udd1c" I> .:hanged and V><e vc1>a. Ad•hc>ocs ·' ' , •• , rna'l. 
;rllcrablc by lhc usc ur >WIIdrc> ur IUlllpcr> Wllhln lhe ),',llliiiiCnl. 

-- -----
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Hond1hoko Llnu. 

&ch chnrne~er byte ltnnorcrrcJ unthe Ill'· Ill dntn llr1e• employ• the tluec·wile hnnd1hnke 
•e•1uence. "l11lo •e•ruencc hn• the folluw111g chnrncterliiiC~: 

1. llntn ltansfcr 11 noynchr•muuo -· Datu cnn be ltnnsrerred nt any rate outtnble 
for the dev1ceo operating un the lhu. (Ontn rnleo up tu 500 kiln by teo I"' 
'"'und nrelyplcnl; wuh n mnxunum•rf I megabyte per oecund). 

2. Oevlceo with different tnput/uulflUI opced• con be trllercunnwed. llalu 
trnrurer rule nuhunnllc•IIY nd)u•l• to sluweol ncllv~ device. 

3. ~hm· thun•mt• dt'\'h't• •·nn nt't'I'IJl dnln nt tlw !1111111' tlnw. 

111e rolluwlng dcOnllton• nrc uoed throughout the remaining 1cx1. 

Sourrr A dt•vr<'r tlllrJsmiiiiiiK ill{onrralldll or1 tlrr /ir11 111 t'tlltrr thr ctrmmn11d '" 
Data Modr. 
Tnlkrr All "addrrss,•J" S<JIUrr ill tlrr Data Modt• o11/y. 
Aarptor - A Jrvia l'f!<civlllg lll{omrallml ..:11 tlrr /Jus 111 rrtlrrr tlrr Colllltlalld '" 
DataMoJ,•. 
l.isttll<r All "addrrssrd" aarptor ill tlrr Data Modr mrly. 

'11w llnln Trnn•f••r ur "llfiNil~llfll\1·:" lim•• nr•• •huwn In r'r~un• II· t. Tlw mn••nwnl•·• uf 
t•ndl lhw hnn• llw rulluwinK mt•nnillK!l: 

DAY - Dnln Valid 
NRFD - Not Ready for Datu 
NDAC - Not Out~ Acc~pted 

&ch datu byte tran1ferrcd by the lnterf•cc oy1tem uoeo the h•ndohnke ·proe<" when 
exchanging dntn betwe•n soure< and •cceptor. The handshake liming •eqJence Is 
llluotrntcd In l·iKun• 11·2. In llntn Mud••, liw '""'"' I• • Tnlk••r w1d llw "''''''lllur I• 
n Llrilerwr. 

i'i "'I ill I'" Ill 
•ri [IIIII II' I If' I . 

2HIH fl 
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'll1c llnllll" diaHfllln llhhiiUIC> lhc hund>hukc !"'""" hy IIHh<ulln~ 1hc a•:lual wuwhnm> 
'"' lhc IJAV, NRI'll, 111 •I NDAC hue>. li1c NltF!lund NIMC llllnul> cad1 ICJli<>CIII 
t:lllllllU!ill~ Wll\'l'hiii1Ho tl'\11lllng ruun IWU Ill 11hlll' Lt!:!ll.'lll'l\ Jt:t..:l'(llllllJ I he !lllllll' data h)'lt.' 

at !:!lll\htl)· lhffcrcntltllll'!l. 'l•llllt!l mu,lll)• dul' 111 '-'•lltitlhtm tnthl' tramnm!ltdii(J.IIh h:unth 
arHJ tlldlvtdualnt!:!ltU111l'lllll.!\lltlll!ll' rall'll (c.J\!ItJY!~). 

Th~ suln..:riptcd lctll'rs tHI thc llnw ..:hart ami thc IIIIHIIH dwt!ram tl'fcr 1t1 the !lallll' evcnt 
tlll thc li!lt of C\'1!1115. 

HANOSIIAKE line 1111\111\J diOtJitl/11 lor unr lnllo.t!r ond multltl/1.> II~IJIIH!n u$11l!J lhi! 
lllullhholo.u procun. Two cvdl'l ol lhl! hondlhil\..1.' uur•u!ntt> •Ill' 'hov.n. Al~o rl!fl!r hi lhu 
llllw dlourom and "'' 111 t•\utnh 011 1h11 lltJUtl! 

\ 
1, t 1 tb '•'~ t 1 1 1 T1 t, 110 111 T11 11o1 14 l,&t,r:T,,T. 

l 
uA\' - - --

.------.----1 
NRro __ L-.... -·Y ,. ... · J ~ 

NOAC 

_.._p~--

· ..... 

,, 

T, 

__.p,--

Pl!rlod In v.."lld1 d111o I• 
(1\JIIfD,IIUld :o IJI! Wild. 

---· Ps -~- P,_ ·-

ll•tL'nan :>ctconw fl!iJdV fot 
dolo. 

Perlot.~ In which oil 
lhllln.l" iJCCt!pl dOIIJ, 

List of Events for Hondshoke 'Process 

Source llllllalltcs DAV 10 high !Fal5e ·dill a nul vuhd ). 

Ac<eplurs 1nll1:1h1.< NHFD 10 luw !True· n•IIIC arc ready fur •IIIIa), and sci 
NDAC lo luw (lrl!< ·none have u<«plcd I he dill a). 

Source check> for ""'" C•llldiiiOII (holh NltFD and NDAC lugh), lhcn 
pi••" dalll bylc "" DIO lines. 

Source delays 1o alluw dala 10 sclllc un DIO line>. 

n.g 
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r, A~«lllllrl have oil nrJi<oled rcadrnc» Ill D«<pl lir>l Jalo hylc; NRFD 
gucslu~h. 

T, When I he olaln I> sen led and valid, and I he H>Urcc has sensed NRFD l.igh, 
DAV h 5<1 luw. 

T, l'lr>l ·~~<plor 1<11 NRFD low Ill 1nd1<nlc rhnl 11 15 "'' l•mgcr ready, lhen 
lll.!l.!(j1t5 the tJ,IIU. Other n..:..:cploni rnlluw ut their IIWII JIC!., 

r, Fir>! ·~«IIIUI 5<11 NllAC lngh hi lnd!<alc lhal II has U«<piCJ lhc daill 
tNDAC rcmarn5 luw due hlolhcr •~~<plull dnv1ng NDAC low) 

T, L151 ·~~<plur s<ls NDAC high lo 1nJ1~alc lhal 11 ho> a~ccprcJ I he darn; all 
hove rurw ·~~<pled and NIJAC guc5 lugh. 

r, S.rur~c. hiiVUig scmcd I hal NIJAC I• high, >CIS DAV high. Tlmrndi~DICSIU 
1hc n«<plnti rhur dnla <llllh< DIO llnC5111U51lluw be ~unsidcrcd nor valid. 
Up<lll ~omplcllun of 1l11s >rep, one byrc uf dura hn• been rrunsfcrrcd. 

P, S.1ur~c ~hang<> Jnrn 1111 rhc 010 lmcs. 
rr,.r1ol 

T • • A~~cprur~, upon 5<ll>lng IJAV hlglr scr NDAC luw 111 prcparollllll lor ncxr 
cydc. NDAC go<> low as rhc Iiiii ac~cpror ><I> II low. 

r, Fir51 ac~<plor llldlcnl<> 1holll15 rcnJy fnr lhc IICXI d,,,, I····· h) l<lling 
NRFD high. (NI\FD remain> low due ro orhcr accept"" J11V!llg NI{FD 
luw). 

T 10 Source checks for error ~ondlllon (borh NRI'D and NDAC high), rhen 
places dura byre llll DIO lutes (as al r, ). 

P, S.JUrce delays h> allow darn Ill sellle on DIO hne5. 
(T10 -T1,) 

Til Ul51 ac~epror lndl~nres lhnl II II reody fur rhc IICXI darn byrc by !CIIIng 
NI{FD high; NRFD signal line goes high. 

T 1 1 Sour~<. upon sensing NRFD high, sels DAV low hi Indica I< rhal dolo on 
DIO lines is s<llled and V'Jiid. 

Til Filii ·~ccpror sell NRFD low IO lndicaiC rhal ills no longer ready, rhen 
acceprs rhe dura. 

T 1 4 Firs I ac,eplor sels NDAC high 10 lndicale rho Ill hn1 uccep1cd rhe dolo. 

T 1 5 u111 •~ccpror sers NDAC high ro lndlcnle I hal II has acccplcd rhe dolo (as 
al r, ). 

T 1, Source, having sensed rhar NDAC Is high, sels DAY high (ns nl T 1 ). 

T1 1 Source removes darn byte from DIO signal lines after setting DAY hlgh. 

T, 1 • Acceptors, upon sensing DAV high, set NDAC low In preparation for next 
cycle. 

• Note that all tluee handshake lines return to their lnllinlized states, as at 
T1 andT1 • 

l·lg"'" B-2. llandsh•k• Timing ScqucnCt' (Cont.) 
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J\ 'll'l 'II ,·••dll lllh.'ll.itl.' llttL'\ I\ ,,._.,111.\hh! 111 1.'1111)' all ~t'\'L'II lui tntcrlau.• 11\\.''1\0RC\ and 
Je·,,e <kpenJ<•nt "'''"·'I'"' lltew '"" IJA 111 INI'lll Olfii'Ullnte,, IJIOI tltl•lltl\lt IJIOH 
Onl~ \t'\'t'll !nit.'\ Jlt' lt'tjUIICJ 1111 lf,rmlcr nl d.rl<l lh~ t'q!hlh lint' '' u~uall~ U~l·d lnr il 

(l.llll~ ~.:hcd •. !"he tl,at.l 1111 lilt• IJIO '1111.''1 '' ll.lll.llt'llt'd 111 ,, hll p;ualll'l. hyk \t.'IWI h11111, 
,J\\/ll·ltfallllll))l~ ,llltl hhllll'l.'llillliill)' 

Wll,·t~ :1 1:\' (dl/1"11(/llll/ ,l'•lc'\ IIIJ.:II t'/llhl'}, thl' Ill'· II/ HIll tile• "/hltll .\f,I.Jr·" /11 till\ 
,,,,J,• cMfll 11.11/1' be• frllmfr'tTI'd hc'/\\'c ,., drT/cc'' tlltll hic'fc' rJJdrc'\WJ whc'll 1111• 

111'·/11 \\',1\ It/ "CIIIIU/I.'Ifd .'tf,,.J,•" ,\fc•nclJ.:r'l that c'tlll he• (r.l'l.\ft'rt'l'tl Ill "/)f}ftJ 

,\ f, J,/,• '' file lucie' 

I. p,,,~l>llllllltll~ Jta,tnh.:lhlll\ 

Doto Byte. 

C. .. },'l dfc• \r'l'c'l/ hll ht•fc'l l'lllr'r'd rill lht• 1111·111 ddtll t/J/01 lmn. f/rC' 
ml"dllttiJ: • •} ,.,,,II 111'1,. 1\ dr'l'lt"l' dr•(Jr'llrlt•t~f dttJ u Jr'/t'r'h'J b)• flu• «'t/III{Jmt'UI 
d, HJ:Ih'f /J/,•w ll'tlr'\ of "'''l'dJ:t" arr• unw/h• hr'fWt't'll lift• r·lll/(1'11/lr•r dt'WIJ: 

rH tl,,• lrllk..r •Ill•/ d HIIJ.:/r· rJ,.,.,..,. tltr11 lull /Jr't'll rJdJrr•ucJ dl' ri/Uit'lil't' 

IJdtU ,·,•Jn rlt'l' ll'l'r'tt·/111 hl'lt'i l'lact'rlrlll th,• c/oJ/11 llllt'\ Tht• "'''dl/11/g t~{l'dr·h 
hrtr' 1\ J,·~·,.,. ,),'fh'thh'llf. F,,,. lllt'rllllllg{ul ,.,,,mllllh"rllhm '" ••c·cur. both lilt' 

ff)/l.,r•r rmrltn:r•tll'f rrUHI dJ:ft'l' '"' tht• "'''dlltllg oj II/,• ,.,,Jn r),,._,. Ill«' 

lndtvtllual dJiii hy\4'!1. tr.amll111tfll ''" th~ IIP·IU ~an h~ dc:s~nh~..t 111 an ,,~,·tal&,"ud~ The 
lurHU)' hils at~ wparat~d rllhl l!hH.tJ\ 11f three star1111~ ltt.:m the: nl!ltl·hand ~ Jc: bl'l Tuhll' 
B··l). Within llll' ~ruup~ l'tJdt hnHu~- l11t Is assll)lll.'t! a wctght "!", "2" :~nd "•t" 
r~spc~IIVd)'. Tlu.' '''tal numlH.'II'l l·auresp,llu.hn(~ I.J .. •Jdl ~tt'~'P nf hats ts the \UIIlltlatumul 
the wctghh Ill thl' lunary a1ne' tnl';adt!tlllllp. 

NOTE 

/11 7'tJIJ/(' 11··1 till' llllrrdrNiri gnmfJ 11115 (lt'U bti~ mtlwr tlum tim•.• :;itrct• 
tl~t•r,• on• t•iglll ddltJ 111'1'5.. ,,·tun J~ll,'ll-bill'ltC'•nch•r ASCII crulr• IS llbfrl 

IIIC' llwuln•,Js 1/WII(J ('tJII tcJillrl ouly oru• bll wlrfcl, ''dtl t. ,,, , un t/rr• tJCfdl 
l~allu• of "0'' or "I", 

. 
011, bo b, b. b, b, b, b; bt Oc1o11 

.. , .. "I" "4" .. , .. "I" ...... ··~" "I" Cod• 
Weight' IHundreth) I Tend IOnO\I 

I 0 0 I I 0 I 0 ' J ' 
I I I I I 0 0 0 J 7 
0 I 0 0 I 0 I I I I 
0 0 a I 0 I I 1 0 ' 

' 0 
J 

' 
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INTERFACE. 

llll•l <J( llll' Ol'ollnhh• fuou·Uons i• ~ll't•n Ill 'l'ohh• II·~. Elt'l') Ill' Ill <'llllpullhh• <lo•l'in• I> 
nhh• lo fH rrorm nt h·n~l uru• rtull'Lhurun tlw III'·IB. Dt•\'h't·~ 1111111tt· ~til ,·urnmnrul11 n•lullrlJl 
lH fUIIl'tiU~6 tln•y du IJI)l hR\'tl, 

An Ill'·! II t'rlmfJdtlb/,• JJftiJ?fdHifllrJb/( l'il/(dlfl.' SIJIIfr'C' mdudt'l ,,,,. ''llfft'll 
/mrr llrm" srJ that II Ctlll b~ prr~gramnh cl to arn•pt datrJ. /ldh.'t'~·a. If 

wJ,•s 11r11 rllllfJtll in{omltlfldll Ill it drll'S "''' indudC' cJ "talk /!ltll'lion ". 
Tlrt•rr.•f(JrC', tilt' (lfrl){fdllltlltlb/t.' Polltlgr• lillth'C' WtJu/d rGihJfl' 1111 
in{omMflrJII '"' thr< liP· II/ (Jf.'rfrllllillg f•l the "talk ftwc·tirllr .. 

Tubh• ll·G lll'·lllln>lmnwntlnll•tfo"' Fun•·ll•ll" 

Interlace Func110m lhnt 
mnv he rncludlld m on 
HP Ill dllVICQ, 

5ourcil1ondohok• 

Acceptor Honrhhalut 

Listener m E 111ondod Lu,tuner • 

Service Re.1u~t 

R•mole/Locol 

Pi~tollol Poll 

Device Clear 

Dtvlce Tri11J0r 

Can troller 

Corr.m1u\h 

Thlo funcllanal clll)obillty mu11 be tncludad 1n onv 
davlca that con be a "taUtl!r" an tho bu•. 

Thl• func.Uono1l Cif.ob1111y o"f1U\I bf lncludlfd In all 
devlclt$1hal c.nn be 'h•ten~~r•"· 

Copobilil'/ ru,~ulrod for a dtviclt to bt a "talker", 

Copoblllty tltqulred lor a chtvice 10 bd a "li&tunet", 

Th11 CBJ)abillty pormltl 1 dav.ce to osynchrCJnoo&ly 
roquett !il!f\tice hom thlt can troller. 

Provide~ cupabillty to uler:t berween two IOtHCH al 
Input Information. Lacal couespond• to front pon11l 
conuol1 and rernoht to thli Input 1nfarmot1on from 
the bui, 

Pravkfn copoblllty for o device to uniQuely ldJnllfy 
11~11 If It raqulrcn ll!rvlco Gnd the controller 11 
rl!flU"tlng 8 rt5J)Onllf, 

Thll capability differs from l.l!rvi-:e requ~Ht m that II 
requires a <:Ommltment of the controller to 
periodically conduct a parallel poll. 

This funcllon Gllows 1 dovtct 10 De lnltialiJed 10 o 
Pfl·dtflnll!d state, A device with this capability Will 
hiNe tht atftct of this command dtncrlbod In 111 
operating manual. 

This function permlu a device to hove lis b.nlc 
(meawrllmtntl operation tnlllatfd by lht talkar on 
the Bus, 

Thlt funCIIon ptrmru o device to Mnd addte-sse1, 
unlver~al commands and oddnw.d cammunds to 
other devices an the HP·IB. It may al1o Include lhe 
ability 10 conduct ponllet polling to determine 
devices nqulrlng Mrvlca, 

'E Jtlended T11lker and E Jtllndtd Llsltner pro+t~lde lncnt:Wd addrea capability. Oevlctl with th/1 
funclloNI capablllly ncognlu addre$$1S thai are two bytes In length rather than juu ant byte. 

n. 13 
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llu1 Clporallng Con•ldoralioll•. 

lj. \Vlum U lJC\11~1.! C:opa'tlk til UCIIVUIIIlg JFl' I\ IJUWCII!d tlll dUflllg !.)'!IICfll tljlCIUIIllll, 

II rn.J)' ..:nu~c lhc udtvc cunllollct till the Bus ltJ rdllllJUI~h cmltrul.'l'!iUlllng tlll'lltHs. The 
Cuntrulkr mU!II uam.mil IFC ''' '''l!illll aclt~·c Co:urul 

h. Prhll ltl alldrc.·s~tng new llsJc.•ncn 11 ts rcctJIIIIllCIIlll'd thatliiiJHl'VItlll~ h~tcncn he 
UIHilhircs":~~cd usllllt I he Unltsll'll ('tuum a nJ t '! ) . 

..: Only tllll' wl!tcr a.:-.111 he ntiJrc.·ll~c.·J ala 11rnc. 'Mu.·n a new lulkl!r ts ouhlrc,~cd the 
fnr111cr lalkc.•r '' UIHtiiiWIII..'al~y unaddtt.'ssc.•t.l 

J. The.• 111:1XIII1U111 uccurnulalt\'l' length ,,f lhc IIP·IU ..:able: 111 .111\· ')'sll'lll 11111\l 11111 

cxcccllmatll' than ..'! mc.•Jcrs a1f ..:;Jhlc pcr Jc.•Yh:C til 10 mclc.'r', wtudJcvcr Is h.'\s 

l'. hu ilthhunnaiJH•ll!IJIIIIIIIIIH mlorrnalltlfl (llmUII !he IIP-111 u,l!'t Guu.h· ltll !lie 
apptalfHI:Jil' (Jkul;s~•H 

HP·IB Co~n•c•.or. 

1·1KU!1' II· :I •h•''" lh••111n r•onnKurnllonur llw 111'·111 Conru•r·lm. 

coNNEt.: r ro 
EAUTH 
GUOUNO 

Th1: .. fP·IO IIIQit I nih .111 
TTL CII01Polllbte, I.e., True 
51.111 0 V de IQ O,A V d(, 
Faho Stat• • ,,~!) V dr; to 

t OJ'! I I.,,, 1'•,10•11• ... ' '"""'' ,,,.. 

• b v de. 

l·lKUI\• 11·:1. Ill'· Ill Cunnr•r·tor 

Tht• mode' of tiara tram/er ts /inured /rl a dm•ct tramfi.•r bt•tn'C't'tl rJtlt' 

dt•a·ict· mamwlly srt 10 "talk o11fa·" mul ""'' '" mort• J,•a·tct•s llttlllualla· 
It'/ tr• "ltstc'll on(a•" tcJ fontl a l't•ry basic JixcJ llt'IWrJrk sy.llt'11L 

2. Systl!llls with a siPglc .:untruller 

Thr• modrs <I{ dara rram[tr fo,r rhtsr syHcms art 
a. Dirt<'/ rramfrr bmwc11 ralktrs a11d ltlfelltrl !Dora Mvdr). 
b. Tram fer [lVIII a dcv1a rv a ccmrrvl/er I Dar a Mvdc ). 
c. Tram[tr [IVrn a cvnrrvlltr ro a dtvia (Command Mode). 

2Hll·l A 



• 

.. 

~HO·I A ''"'" IIIII' 

Tltc' mndt'l l)j ddld lf•IIU}r'f jtJf tlll'h' H'\lr'IPt\ i/11' II/I' \lltllt' .n /lhl\1' 

ltsll'rl m .. 1 In dddii/IJII •I lllt'fl/rJ,J •Jf ("1\\IIIN 'dll/rn/frum lith' c 11/lltH/Jt•r 

lrl diiiJ//rt•r /) ff'f/lllft'd Vth' r·dll/llJ/Ir·r IIIII\ I /11· dntl[lfdtl'.l d) thr• \)'\lr'/11 

c'rllllflll/{•r J'lf,• \\'\'1«'111 nlllftlll/,·r U till' •Jifll' ./n·h I' tltdl ,·1111 c'rll/tt"'J/ 

t/r•• 1/J'.//J /loi<'> d<'IINII<II<d O:C 1/lrt•·rfd"' ('/.'dr) dllo/ IlL.\' til<'lll"t•· 
l:"nahh•J. IV/rt'll the• 1\'\fl'll/ nmtrulhr lc'/\ IFC /rJh', 111110 11fh'felt/HII\ 

n'dl'l' dlt./ ,}/1 ftJ/kl'n, /U/t'llt'f\ dlld (dll/foJ/It•f1 ilfl' l·tldtM!t'Ur'o/ Cll/tfd( 

n fMUC'./ to d dt//Or'"' nmtr•J/II'r hr "'Urr u/1/g tt tH d t.J/J..,•r .m.t 
('llllllllf/thf/11~ It /d "tdkt• l'dlf{fd/" !Vr tt1/1 •hit' 0/ J ) . 
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'JlliCUIUIII;\ ~~~~~ (J) ,II!JllllHhill JO i'lfqtldC=' 

pur lli'll'<ll Ill p,"riliOUJlJll! Ci~:"l.\ilp htJ 'OIIIIII;':Il c;nnilliOifiiUm lJICIIIIII 'IJhJif Ollfl Uf1 )U<JS 

11>'1·" ''1·'"1·" 1010 1"~'01 .. SII .. Jmm,,., II.JSV 1!39) ll!l991lll !lln)!JX!I dnOll9 

'1111 IIH1' 
fi!:"OJnl 'f'~''l iltllfHU•d ... ,, .111 •'lll'!dt•:- pur. t:ttl"'! 01 Jl·'~'"•"~~PP" 1i01"'1"01Jl IIJilhlJ Ill.¥ 'HhUI 
·"11111• Ill» U>IIM ''1'"1" lllllli''IO(Jl .. IIOS .. l>P'""'I' 11.>:->V (119) 1V:l01 Ol 09 

j'l,''l'fji!J ,1,1\ llliJV) · JJU,'IJ'<IJ r. 

.,. ""·''PP" "' '·'' i•lllhlll "'" '·'""1o.11 '""I" '"·':""'''"' "V ll!l}flV 1 a 3aN!llX!l 

1 ,,,u,'I'I"J ,, .... ll!iofVJ 'J.lll,ll\tft! '"" 

,, "·111'1"' "''·''·'Ill hill"·"' •. 1111d•.11 '~""I"'"·''"""'"'"" li3N!IlSI1 a!laN!IlX!I 

·~UIII<XI 
p1J1'll'd Ill p,llill 1'~11' Iii If ~~~n iiiJI 1111 ,l~l!\liillll ,'IJ,\q olfdllpllll I! I'' p11.1,1111 ,lJTl:"IJllll 111 pt11if1 Iii 

,11111 ""II Uhlll ,ltpun .. \pJUO'IJ'J 111 ptq,. ,llllfJPIIlltl."'' .·11p 01 ilutli;'IJ;ll :"ltlnUI.llll\J 103 

II hill ·''II I" ,,,u1t .. uul1no 1·uhq I'I''Cl .. IIFh·' ,llfl''' ~huu.'l·'l _,,u,,tti0111J~ 01a 

·'""'"1'·11 .. ·'1"'1'1·""11 .. II hill "'II 111 1'0"
1 

..,, ·''"' \IIIJ Uhtll ·''II 1111 .. 1up·1, ''l''ct .. ,,w, ''~~'"' ... , ·'''' "' ttuu•·'~-'' "''u"u,.,u 1~ Ava 
'1JhJIJ ,l!jllllllolll,ltllllll\111 11,"1,"1\\l,ltj p,lJI,ll\111'11 ,111' .,111111.'1\JIHII Ill 1'11'(1 •'fliHII 'iltll Uf 

I·"I''IIII~"I" .. NJV .. ·'"'II"'"'"' ·''II "·''I" ·'1'"111 "'I• "'"II hill ·''II. :JaOI~ VlVa 

.... 111'1 ... P·'llll·'fl·.lHI PI illllflllll(h,ll p• ·'1'1'''"'·' .... 1."11.\,lfliJI' Ull\),llfP·" Uhlll 
·''II"""'·" "·''I" ''1'"1" 11·<111''''0' .. l·.m .. '·'''''"''I' 11.1sv 11.1aJ l!V31.> :D!<\!Ia 

1 '·'II~''JIIP.> "'·''"'s ,,,, ... lhJ\'1 "·'II·''"' I'll'' "·'~P'I .. ,. ""1l ·'If' 1111 ... ,u,,utntl~u• ~~~"'·''flfl'' 
pw·,,uq ~IV ·'Ill ituuJ,l\ i'' ·'l'l''dn ... ,,,,111·" Uhlll·''llll" ···''·'·'I' \uv 113110\llNOJ 

,1p111U 1ollp11t Jl,"'ll<t;\1 11\ll' ,lJI' \fliii'IIIUh•' \1\11 ~J,lll,lllolJ Ill ~l,l'iJI~l ~1' 

p,llo\,llppl'llll Ill 1'·"'·''1'1"' ,11(111'.' Uhlll til pill• '·'·''·'·'P ·'I'PIIl \II( I IIJ :IClOI~ (JN\'1~1~0) 

'l'lJ·Il·'"'' ,,, ihiiJ\1\111•.' , 11 ,·w•"u ·"·'u" oHl ·''II '·'·'" n .. , ... '·'P''II'IJ'' nhJIIIIV :tlAn 

II· ·'ltiV I ·'·'"'' \l,llJII' 

Jll' ,ltlllltiiJllll' ,11/.\,lfl ,l\Jl P\ it!lllll',l\;: Jll),l\11 ,1\I'IJ tl'IJI \,lJll•' ,1\IIIJI 111 fliiPth,lJ Ill f'olllitt~,lJ1 
\1 llhlll ... IJ lit! Jtl,llllllll\tll IJ.W:J ~·'I'''' ,1\,llJI Ill tilltjtllt•th,ll I'' ,l:UI'Ih'.l \jl/,llllllll\111 Ill 

lll•HI'!,ldll )II \,ltl\1 !lll')l;o_l ,lJI'IIItll 1!'111" \,lj11 1J fi'''·'"S Jll thil'loi v SC1NVI~1~0.1 snn 
Ill •IJI'tlllt•)lll 

1.piitll·'l"' ~ouii'JIII•' 'l·'"l" 1·'1·\IJI J,lJ.ll'll'lf' IJI·,JII "'' 1'' IH'tl l\·'11''111\ ·''II .1.10 

,lfHl\ll ~IIJI Ill 1JhJJI ,liJI \,llt'tliiJ-'IIf·" ,llllffPllllll.' ·''II Ill 'IJhJII 
,1\fl UP lllll)l'l,ldt• Jll.,,lJ'I•J~ JIIWIIIIIIUJ, ·'IJI •'I illltll,lJ,\1 I11111)11;1JJVI lUIIIIIJ,"'II}\' NJ.\' 

;l•npund~.,l i''•'llJI'tlt·.' ,111' 'l'llf" \lll.ll\lllll\111 1'·"'·''1'1''' IIIPIJ \111111'1' \lln;,ut·qnt\11~ 

,l)l'lil\11 Ill J,lJI >111111. 1 ~1111 ·''" ·''''lfl' \jtlll'UJIIIII.l ·"·'Ill SUNVI\'1"0.1 Ct:ISS?IliCl(J\' 

\111) •"~~II 1111 ~1''1 111/(1111' "·'1~'1"1 iltiiJ'ttt•d"·'' 111 ·'l'll!th'.' ~llt,llllllll~lll 
.... ,, 11 ,!u,, 'l'"t·" .. ·'Pill\' pw·uttt'''.> .. '" 11hllt ·''I; 111 P·''!dllt· ·'I'~'' '"I·L v ss?tltnnv 

f.1•H111S ·'·" ''''1\' J '1'''1~ 
I!Jl'(J H• fl\11'1111111•,) ,,lfli:'IIJII.l Ill 'HIIJ •'IJI :IIIIIPIII~UIIII)\11 ~fttt,\1,1.1 ,11 ,'1"1\1\,lfl \' lJOld:JJJ\' 

SWUH ~0 AUVSS010 

91•11 

"l"'·"hlv 
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"'",;"";;;;;;;;;;;;;i;;;;;;;;;;;;;.;;';::;:;. ;:.~:.,:;.:;.;:;: .. :';"···-~... ~ .. ' --

L I-ll 

~ll""'ddv 

·1 wJd>))v ,, mrnJ >P"I'I 
nJr(J 111 purUUUIIJ Jlfl IJifll•' llt<nn Jlfl 1111 UlliJntUitlJIII ftUIJIIII"IIIlll 0.1r.op V 3Jli00S 

•'jlttlllll<1d lf~IJ,,~ Jt1 Jfl\1 11if Ill \Oif,llp ,l~Or.' filM 'flhJII ~ljl uu 

'"·" "·''I" 'tf.'"l" II flli'''·'OI .. ln .. MJ.11llntp JIJSV lOdSJ 310VSJO 110d 1VJH3S 

·'IIIII 1' 1r p.,'1:'1,,tp "'' J11,1Uif111~111 iiUP.\JU() ·,,,,~,\J,,~ p;tJ~~nh.u "''"I Uhlll ;'Ill I 

111 P·''·'·'llllll,, ,,,,~,,,1p tpllj\\ ;lutUUIIIi'll·'l' .\Jirl!u,,nhil~ ,111 potp,,tu ·''1.1. !>N1110ci1VJlJ3S 

ol)l'l\ (lolllllllloll,l('Md I' Ill ihll(llllld~M jll olllJI!dr.,"l \,"l,"liJ\o1Jl po1\lio,11fljll~ ~11HIIo1l 'IJhJII o1lfJ 11(1 

"'·" 11 ·'11" 'If '"I" IJ·IJII 1''1·'01 .. .un .. '·' '·""'"P II.JS\' liV:JlJ :1.11 i\30 :IAI.LH1:JS 

\,"l),(IJII.'t\)111 ~lo11f,1l\l) Jllll' \1,1'11''1 P•'Jlll,11Xo1 IP IJI~fll,,J \\OllJlpl~ •'IJJ 

·"
1
'·'

1
·'

111 "'I'·''" ·' 11' lf·'"l" "·''·"'"''P II.JS\' I""""'~ ·''II SriNVI~I~OJ Al1Vr1N0.13S 

J,liJIIIIII11,1 111,1)\,( .. 0liJI .\11.(11111 Jlo111t.\l •''I 111','1 Jl '1,1'1)1'1 liliJIIIIJI~ Ill lo11Jt1JIIIII."l 

·''JI tll~tll ~pttt'ttl11111.' nt pund~;,,, 111 ''"·'ltlnll'lll •'l'l'''''huo.1 \lli) ·'1'1''"•' ''1 P·'"' \I 

,l\11) \lilt 'II hill ·''llllll,.,lJtJ1'117J•11t11U,1}J .. ,1111) Jllllllt1."l ·'''' tlJ iilllll,11·'' .111111tll.11ll~ N3ll 

1111 P·"ll .(JJI'·''" \I ,lll' '1·'111 ... , \1,11.11'lf'lf.' ll.lS\' JP """'~·''II 
'~ ·'1'1 1'1 ·'·"' llhlll·"fl 

SIN\' I~I~OJ All V l~llld 

IIlii ltl ,1,11 ... 1,1\ p,1)\,1nb,11 II J,1ljlo11IM 

,1JI'.'IJIIII111 IJ.'III't\ 1111 ... \ ,111/J OJ(] I' P·'lllll\\1' \1 Jl/,111111/1\lll IJ.'I':J 'II hill ·"II 1/11 \jll,llllf111~111 

ltFft,, 111 dn 1111 'i.llJI'I' iitll'1·'·''f.' (1,1111,1111~11111111\ Jll putp.1111 \' !JNJ'1"10<1 1::1 11VlJVrJ 

.,,.,,,nfoo, .. ·'~'''l'l'"''lf,.IJhlll •''filii P·"" "Jlllf<III.J 
'llhlll ·''II 1111 .. ~11'() ln:t (f11'ol}l tt•N .. i'11111f"'lll11.' ,1111 tlJ ;i11Jll,1J,1l :1lllntU,111J~ (J.:I~N 

··'·'11,111h.n .. ·''1rtj\)1lli!Jf, ,11)1111 p.nn q .11111 

\fiJI 'Uhlt I ·'IJIIICl .. P;lJd,1,"1,1\' l11N I'll'(] .. ~IIIJI11llll1(\ ·''Jill I Hlllll,1J,ll .111111111.111)~ JVON 

\,l."ll.\,ljl iilllflllll(h,11 Jtl '1"11111•1 J.llll~tl lllfllj,llfl '·'lll''"''ll'f1hlll 

·''fl "" "'·" "·''I" 'tf.'"l" II'" 11'1'111 .. l.llf .. '·''"''"''!" ll.>SV lnOY.J01 1VJ01 

I '·'"·'l'l'f P·'Jlll,ll\.f.1,1\ 11\IVI Uhlll ·''II 1111 ''"·'llllllj\111 l,11illl 

tiii•IJ \1/lliPIIIf\111 /11 l'fi'P ·'''·'·'·'' Ill P·'~'·llflfll' "·'·'IJ '''IJ '1·'"1·" ,l"ll ... ,1p v li:JN!JlSI1 

•'1''1'- ,1,\ll.,t~tll ·'IJI cq 11if \1,11JI1/IIII1., Jllll' 'P•'~'·'II'Jl1'1111 ,lii'IJhlfl•'tjl 
1111 \1,11/,lj\lf fllll~ \l,l'iJI'I Jll' lo'll/1) J,l\ \I .l:JJ 11,,\Jt\\ ·,ll/1) \11)1 ,lll:.\11.'1' 111'.1 J,11JI11JIIIl: tll,1J'i.,h 

·'''' .\1110 Hhllt ·''" l/11 ,ll'o11J ,"',"ll'jl,llllJ., ,1\111 )1•111111.) ,l!JIIll lfllll/,lJ,ll ,,llllltii,1IIJ~ J.:ll 

.. '1111 ,1.Wj1,1JIIJ pu·~·''',J·Il·'i·"·'lf., ·''fl "'''"I·'' tt'tfllllliJI't. ... ,"I'JI' II\' Ohlll 

' 1•'·'1•1·
1
·' 1 ·''" .(II P·''"·'·"l,"l(' 

\1,1,111 \1:11 I'JI'P 11'111 ,"1,"11.\,lll ihllllltll\lli'IJ ,liJI 111 \,lJI'.'Ij1111 •''1''1 llo11j ... \ '.l\'(JN ,, 

i1.1t .... 1p lltn ... ,,,,,,,, ·''II .(q p.1ul,,,,,1t• i'IIJ 
II) ·'1'11!)11'.\1! (1111' ,liiJI'I~ q ,,liiiJ (ll(f ,)lp "" 1'11'1' 11'1/1 '·''''·'IJllll '·'1111 "·''!·" 'J\V(J 'll 

'I'II'Jl ,1,\lol.l,,/111 (IW,ll \1 ,llf,\,ljl I' 11'\jl l.,l)l"''ljli/I',HoJI~jl/,llf· .. \ '(I:Jl(N 'I' 

~."t lJII '1 \I' ,Ill' ,1,1)1,111)1,1~; 

·''i'!II\PIII'IJ tlhlll ·'IJijll 'll•llllfllllll ·'IJ I ~.1.11,\,ljl I'·""'·'' PI''' l/,1,l ... \)o11l p.11J,1j'OIII'll "'' ·'1.\11 

'''''I' 'f.'''·''f.'"l·" lhlllltf• llhlll ·''fl "" ''""·'·' l" ·'·'""""·" ·''fl "' "·'l·'ll :J)fVJISONVll 
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Sit<) Mlll'llltlllll.' rl'IL'IIIII!t tilth~.· ... -,,nu,llllnl' "SL'r\'tll' lh•,tiJL'\1" onth~.· IIP·IIJ 1111' I111L' 

!!) ~l'l ht\\1 (lfUL') h)' ,Ill}' 111\llllllll'lll ll''IUL'~IIII~ \L'f\'ll'l' 

SYSTEM CONfROLLER II"''' ,111 '"''"1111<'111 ''" tl" Ill' Ill wlnd1 h.,, .1111111· 11',,,1,,., 
til a \lollhl.ud ~lllllftllll'l With thl• .ulah·~l .duln~· !11 lttllllllltll\• li-t .tmll{f !'lin~.·~ IAh• 
\l'L' ( 'oniiiii!L'I I 

T,\l.KEil A Jl,.'\lu.' tl1.11 1\,,, lh'l'll .uhJil'\\l'tl ''' 11.111'>11111 d,tl.l till thl' 111'·111 tAl'", ........ 
I \il'111kJ 1 al~l'l I 

UNAUUitESS COMMA NUS I !1<w '"111111.111•h ·"'' "'"'1<•1 h) .ill ,,.JJ••"·'hk J,.,.,,,, 
l"ht\ laiL'~IIf) lllll\(\1\ tlllhL' l\llt~J.!:_IIl'tiiiiiii,Uh! 1'1 ).111d th~.·l'n!.llh Ctlllllll.llhl I I \\1t~.·u 
thL' lJnh\ll'll Cttllllll.llhl I'' I" 11,111\lllllll'tl till tlh' 111'·111 .. til tk\h:l'\ 1111 tht• Uu, VItti lw 
un.uldrl'\\L'd a' h'h.'lh.'l' \\'h~.·ntlh' trut.dJ.. t'tlllllll.•lld 1 ''' tr.ut~lllllll'll. .rll dl'\ll~'' \\til ht• 
UlliiJdtC\\l'll ,1\ l,dhl'l\ 

UN IV EllS A L COMM ANUS I hl''l' l·qnun.1111h .11 kll l'Wt) lll'\'lu' ~,.·,rp.thll' ul ll''P' nr,JtnJ.! 

1111 lhl' IIP·III. tl'J.!.Hllll'\\ 111 \\lh•tht'l thl') ll,t\l' hl'l'll .uldtt''-'l'll ''' 11111. ~o.' J.!. ~l'lt.tl Pttll 
E11.1hk !SI'I: 1.11~<1 S<11.il I'"IIIJ".1hk tSI'Ill 

UNL13TI:N COMMANU 
UNT ALK COMMAND 

S<•' "I'NAlliJIU:SS COMMANDS" 
s,.,. "l'NAIJIJIH:SS COMMM\IJS". 
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Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 

We buy equipment 
Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, representative, or authorized distributor for any manufacturer listed herein. 

We're here to make your life easier. How can we help you today? 
(217) 352-9330 I sales@artisantg.com I artisantg.com 


