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Thi1 chapirr co1oi1t1of1wolt'C<ioni: Sfclion I ductihcs 
the ovtrall main,.nuce coocepu iu<d by the 90200/E 

~~;1;;':i\ ~;~o; 2 doscr il>e1 lh• 111.1in1onanoe concepll for 

The rmintcnana realurciof 1he9020D/E Sysiemue 
di<idedin101wogcneraloHcJOl'ieO: 

SECTION L SYSTEM MAINTENANCECOSCEPTS 

Thi• M"c lion descrihc1 1he on·linc ind off~ine m1in1en1nce 
f1cil i1ies1vail1ble101hc90lOD/ESy11em. 

ThebWcrmin1cn1na11111tgfor1lle90?0D/F.Sys«mis 
....,...., in Figure l·I. M1lfunction1 within th• 90200/F. 
Sy11<m 1re 1ceogriiud by ~h buWl~n ci•c~itl)' ar>d on~ine 
di:ip<»lic routines. Wbcn1m1lfu..clionilok1«ttd.1pceiol 
circui1ry within the Cornpu1in1 Elem<nt (CE), lnp.al/ 
Ourpu1 Connol F.lemenl (IOCE), Slo•• F.lemonl (SE), 
1nclDilpb.yElement(DE)record1tlleclerncnt'11111us. 
This fOCOl"ding. or logou1,pllca111<1t11u1 inforrmtion in 
1hc 1ys1em'spfimary pttfercn1i1l 1to11ge 1rc1 where ii i1 
1.,..il1blefo•1n1lysi1by1heopt11tion1I progr1m.M1lfunc· 
lion1ofo1htr1y11cmclemen111ndunit111e1lso rtcogniud 
by1ppropriucinttnuph. 1ndthc111tutofthc1etlemtn1S 
is reco rded 11111tu1 bit1in se n1e by1cs. 

Elchoftht$1!malfunc1ionieausesancn111nceinto1M 
Opemional Error Anal)'1.il hoJr1m (OE.AP) which Is 1 
subpr<>c<1mofth<opemional1yst<m. Thepurposeofthe 
enor1nalylisprognmisto: 
l .Analyuthclogou1 10<1em .. incthoeltrnc:nt0<inter· 

fauca11$ingthermlfunclion. 
2. Countthemalfunc1ionl1t>d«cordth<malfunction11t<. 
J. R<cord thclogou11ndoth« 1y11ernen'ri•onmen1aldau 

1nd immedia1tly ruinilh'" tdi1td h11d-copyprin101u 
4.R<tJ)'frt11111onmalrunclion1whfrepuc1ieal 
S. R<qucsta 1y1t•m recoor11ul'lltionwlltnllltmalfunc1ioo 

ii nonclearing so th.ol themalfun~Uonlntel•ment can be 
•xcludedfromtheoptra1ion1l 1yi1em. 

CllAPTEk I. MAINTENANC"F.PIULOSOPllV 

l.~ - Thosef .. 1urt1uStdfo1error 
dt1«tion • •d isoll1lon when 1he 90200/E Sysl•rn II 
performin1 airuamcconttoJfunc1lon1. 

2.~-Thuscfc•turciuStdfordiagnosi1 

of1hen11lfunc!lonin1elementaf1eritha1beontemovod 
(reconfi5ured)(romthexti.,.9020D/ESy11cm. 

From an 1n•ly1i1of 1he tdi1tdha1d--copy printouto( 1 
lOBou1.main1m1nceptr10nneltanlocalize1heuoubleorH 
wi1hin 1heinJic11edtlemen1 and1<que1111ltopemion•I 
prog<lm 10 provide <he minimum maincenance 1ub•y1tem 
1hai is rtquiied 10 run lhe off~int diagnostic programs 

1.2 OFF·LlNEMAlh'TENANCE FACILITIES 

Aftt11rnalfunc1ioni,..elemen•lwbttnrcmovcdfrom1h< 
actiw sylttm, 1mairUtNllCt1...,,)'llem ii requn1ed r.,. 
1cs1in1th11 element. The request ilmaokrnanually.m 111t 
1052.with prior au1h0<imion r,orrr rt1ponlible FAA 
p01sonnel. 

When 1maintenance1ub>y11em ii 1vail1blc.di.agnm1ic 
rnain1e11.1ntt programs a1e load•d in1osionge from1 1pe1 
and 110 n«utcd by the CE or IOCE. Th• m1inten1no:e 
programs (111 Into two major cotc&ot>eo: Fault Loc11ln5 
T•m(FLT1) 1ndCheckou1 ondE ... luationTem. 

Th• F1ultloc1tln1Tcsu.which isoL;ne malfunction111 
thed•cui1 level, 1re 1vail1blconlyfortheCE1ndlOCE.A 
complet<setofFLT1iiproduc•d1u1oma1icallyf1orrr11lt 
am< logic cln<:t!p1lon u th.u used 10 manufKIU!t IM 
elemen1.Th~.1h<FLT1ll>ouldbeperfonne<lhcfort1ny 

<>1herdiagr>or.tics1oensurcth.oloper11ionof1h<eltment 
COflf0<m11oi11d<...., . 

TheCh<clr.ou11!1d F.valua1ionTe11111eused1oloea.lia 
m>lfunctlon110 1functional11Hwithin 1hetlemem. ln 
gencl'lll,th<selC$llhlW:lhefollowin1oh.oraetori$tk1: 
l.Loopin1i;apabllitle1 toaidlnmatfunc1ionil0lation . 
2. Options to run on various liz.es of mainttn1nce 1ub· 

iy11crn1 
3.0ption11orun1llorpor1ion1of1heprogram 



Amalfonohonin5el<mcnlisrepair• dprimarHyby 
r<monl and r<plaoemcnt ofpluuableu.sembliesor•uh· 
1 ... mblie1 . Anel<men1tha1m1lfunction1because0Falogi<o 
card Failureisrepair<d byrepl1dng1helogicmd. The 
following methods may be ""'d to isolat< th< malFunc
lioningolrd 
l.Croupreptaamem. 

2. One-For-one•ubs1itution 
3Soopin5 

Af1errep1i<,lh< failingFLTorChtokou1 1ndE.,..lu11ion 
Tu 1isrepu1ed1o>erify1hoi1he errorhas beenooJfOC1ed. 
lfi1 has,1requn1i1 mad••i•1hel052Keybo1rd1oreturn 
the repai redelementto a recallablesi ate 



I 
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SECTION 2. CE MAINTENANCE CONCEPTS 

M•int<n•ncc f<•tur•• for the IBM 7201-02 Compuling 
Elemen1f>llin1otwog<nc:r>lategori<s 
J. On·Lln• Maintenance - Thorc features u .. d for error 

delcction dutingnormaloporation,s11Chaserr0<· 
de1cctinglogicandin1erruptions 

2. Off-Llnc:Main1enance - Th00<fea1uros u .. d1odi•gnorc 
1he eaurc of failure• and for pteVl'ntivo m1imonanoi: 
This cmgory includu theCEcontrolp.>n<l,logou1, 
FLT•. ROS rem, Oiagno1< in11ruction, DE wllp bus, 
andamicroptogramdillgnos1ic. 

1.3.l CECheckll>ndling 

Check condition• arc clusif>Od in two categories: (I) 
intern•!chedswhicharede1ectedwithinthcCEi11clf. ond 
(2)cxtcmalchcck1whichuedcteclcdbythcCEu•re$u.ll 
ofi11opora1ionwi1hotherclcmenu.Anychc<:kcondi1ion 
..,11 an idcn1ifoer bit on in check register 1 orl,exccpt 
out-<>f·tolerancc (OTC) condition or on-bmery supply 
(OBS).Therc1wocondition11<tidcntifiorbi11onin DAR 
1ndaurc1nexternalimcrruptreque$t.Checkrcgisterbi11 
arcindicuedon1n edi1cdlogou1printou1 andarede1C1ibod 
in0uptor2 

l.3.2 1nletruptiooAction 

Thcin1crruptionsystcmpormi1$lheCEtochang<insCate 
., , resultofconditionsuis.ingoutsidethe system,in 1/0 
unit•, orintheCEitrc!f.Thefi .. classesofthcrc 
coodi1ion• 11C inpuHlUtpu1,progr1m,supotv:iwrall.••· 
mnal,andmachinoxhc<:kintcrnip1ion1. 

Aftint<'fruptiooconsis1Jof'1oringthecurrentPSWasan 
!!!!!_f'SW a:ndfctching1!!!!'PSW.Ptoccuingrcsume1inthe 
stateindica1Nby1he~PSW. 

Thelogoutfe>1uteofthcCErecord1,infixed 11orl1g< 
locations.1he111teof1heCEtriggtrs.Rcco<dingis 
accomplished by siming binuy bin 1h11 represent the 
1mesof1he¥3rious1riggors 1ndregiste<1intheCE.Logout 
isautomnic following 1 CEmachincchcck wi!hmachine 

checks cn.1bled (PSW 13 on and CE Check switch in 
PROC), or it can be initiated manually by dcprossina the 

LOGOUT pushbutton. Logout is alio initiated under 
progromcontrolbyusoofihcDillgnosoinm..elion(logon 
coun1op1ion) 

Theoc(urr•nceofamachinech•ckwithmachinechecks 
cnabl<d(f'SWl3on)fore«1hefollowingsoqucnce 
l.TheCEclockisstoppod(controlledclock) 
2.Thelogou1isuecut<d 
3.TheCEisrtso1,theconttolledclocki•S1artcd,and1n 

inlcnup1rcquenccisinitillted . This caurc1a fe1chof1he 
new machine check PSW and a 5lorc of the old PSW. 
Before thcstore.1he old f'SW i1rc1wi1h 1nimerrup1 
code of all O's, which dcnotos1 CE inlornal machine 

Thelogoutinformationisthcnproccssod,cditod,recorded 
on11pefor.history,1ndp1in1ed . Fromthcprin!Ncopy, 
rnaint•n•nccpersonnelcandi.agnosothecauseofth< 
rN!Chinerheck 

The su1e!t muruoftrnub!c isolation is by running FLT• 
and DiagnoHic p•~m1ona mainm1ance •ub1y•t•m 
which includos the malfunc1ioningCE. llo-vcr,many 
malfunc1ion1anbclocalizcd1ndflXcdbyinterpming1he 
crrorindica1ioruOf\theCEp1nelorby•n•lyzin11he 
prin1edlogou1forthcmalfunctioningCE. 

1.4.IEdiledlogout 

S111usinforma1ionlogg<doutin101hef'SAisp1ocessod 
and edited by the OEAP for 1i>lrd<opyprintouton1hc 
l40l lligh-SpeedPtimer.The 140J is 1hcprim1Iyprint<'f; 
however. an option is provided 10 print Of\ the IOS2 
Printer·Keyboardifthel403isnotavailablc.Wh<nthe 
140Jisa¥3ilablc1nduscdforiogout, 1 mc:mg<is printod 
on1hc!OS21onotify1hcoporuo1th111logou1ha1 bccn 
inililltcd. 

Thisp<in1ou1of1heedi tedlogoutprovidc1maintenance 
po1sonnc:I with 1 de1aill>d desc:ription of the s11ua of1ll 
niggm.la1che1,andregisters th1111edispl1yedontheCE 
consolc,1tthe!ime1chccki1de1ccted 



).4.2 Moinienancel'iogra,,.,. 

Tlmeare1woca1eioriesofmaintenanceprogram1forthe 
CE· 
1.Faul1Loc.11ingT•sts(F LT1) - Th•setest1pro•idothe 

bcs1 muns of ;solatingsolidCEfoilures.ond shou ld bc 
1unfirs1.Theopo:111ingp<0ceduresforthosetemoreon 
LADSA6503 

2.0i.lgno•tic Tem -Thereoremanymain1enancediag· 
nostic programs for 1heCE. each ha•ingunique func
tionsondu1es.For 1 de1<:riptionofthe .. programs,refer 
to IBM 902QD and 9020E System Mainten1nce Moni1or 
~PiortNo.5444417. 

l.4J Diagnoselnmuction 

TheOi:rp,noseinsuuctionis p1ovideduamaintenancetool 
andisusedu tcn,;velybydi:rgnosticprograms(fl.efer to 
7201-02 FETOM for• de11il eddcsc rip1ion ofthe0iagnose 
inmuc1ion.) 

From a mainten1~viewpoint.noublcshootingofthe 
CEcanbereduced1ooncorthefollowingsi1uationl' 
I.CE Panel Observalion. The uouble is app&rcnl from 

ex.ominationoferrorindica1orson1heCEpanel:e.g.,• 
powe1malfunc1ion. lnsuchcase1,thec1useof1he 
malfunctionshould befunherisolaied <hrough1uitable 
1estequipmen1. Afterrepair,1heCEp1nel$houldbe 
uscdtocs11blish1h1tthemalfunc1ionhasl>«ncor· 
1ec1cd.lf1he enor slillpo:rsim.funhertroublei$Ola1ion 
shouldbep<rformcd•hrough analy1isof1hepdntcd 
l0Jloutorbymeansof 1 JN1inten.ancesu!ny11em. 

2. Logou1 Analysis. Malfunctions can be i'50l11ed to • 
functional • rta wilhintheCEbystudyingthelatest 
)OJlOUt informll!ion for that CE and by comparing the 
informahon wi1h previou• logouu. The malfunctions 
1evealed by logout analysis may fall into one of1wo 
ca1egories:(1)1hosethatcanbefixedwilhou1theU5<of 
1 mainten.ance subsystem and (b)1hose that 1equi•• • 
maintenwce•ubsy11emforfurthert•oublelhoohng. 

J. Analy1is by Mainten•nce Sutny11rm. A maintenonce 
subsy11rm is the ultimate mcan1 formalfu nctioni'50la 
hon. hen.able1maintenancep<r'50nnelto•unFLT11nd 
diagnosticprogr>1ruonthemalfunctioningCE.l'iogr1m 
lo1din!,COntrolfunctions.andoodeconversation1be· 
tween main1enance p<r.sonnel and 1hedi:rgr1ostictem 
ore effectrd vii th• diagnostic monito• programs avail· 
able10 1 mainten1nce 1ulnystem. 

Theoi:ainte111nceapproachfortheCEi1shownin 
Diagram H of the 7201-02 FEMOM. This section de· 
scribes, in generol torrrui, a number of maintenance lech· 
niquesusedforfixingtheCE.Wh•n•verappropri>te,1his 
sec1ionrefer1 to1p<cific110p.t>y•l•pprocedure1containod 
in1hismanu1lortothorelateddiagno1ticdocmnon1a1ion 

\.4.4 &.n0p<ra1ions 

San IOJlic and conlrol1provide 1 means of implementing 
FLT1ndlogoot . Sc1n-inopo:mioni1 aproceSllofsenin5 
on d reselling register ondcomrol1riggcrswilhapredeter· 
mined bit pancrn from =in storage 10 check for and 
loca1• i failingcomponcn1.Logout(scan-<>ul)Opefllionis 1 
pro.ces1 of10cordingthe11otusoftriggc111nd regis1 ers[)y 
developing1bitpa11crnfrom1heCEcoruoleindica1orlogic 
and sto ring it in main s1onge. Refer to LADS pages 
A6521-A6641foradcsc1iptionofstoragelocationsfor 
logout and scan-in 

1.45 DE Wrap Bu• 

The OEwr1pbusi1 a maintenoncefea1uretho1allows a CE 
tolimulatedi1playgenerator(DG)operation1byexccuting 
1 Di•gnosc inl1roc1ion. It is 1 l6-bi1 bus from the DG 
intcrfoceof a OE 1ndisgotodallorn.a1<ly10 K(O- lS)1nd 
K(16- 31)wh.ileb•ingused 

1.4.6 Micmp1"ogr1m0i.agnos1ic 

The micmprogram diagnos1ic i• • sp<cial ROS routine 
providedformain1enancepo:rsonneltouseinlocating1 
failure of CE «giSlersor <Iota nowpath1.h i111artedby 
doing• ROS1r•nsfer101ddreSllFAA,and,once1tarted,it 
will loop on inelf. If the CHECK CONTROL 1witch on 1he 
CE con trol panel is in the STOP position, tho routine ii 
s1oppedbyCEerror<heckinglogicde1oclinganerror. 

l.4.7CEC001rolPanelFunc1ion1 

Th•mainfunctionsprovidedby1heCEcon1rolpanclare 
the abil i1y101tore1nddisplayinfocmatiot1 in storage and 
in regi.cer1, to lo.ad initial program informa tion, and 10 
po:rformvoltagcbiasteiting. 

The CE uses the AO I (AND, OR. INVERT) f1mily of 
higlMpetdcircui11.Tl>tswi1chingspo:eds ofthesecircui1s 
1re 1pp1oximately5tol5ns. Them1ximumrangcofsi!;n1l 
vol1agelc.,...lsin1hesy1temis0ro+3V 

To compare one standard level pulse to1nothrror 10 
mcasu10 a pulse width,1n undmtandingofswitching 
pointsis required.Theswitchingpointsforhigh• peed 
circui1 s 1reshowninfigurcl-2,A.For thepositi~-going 

sloi>eof1pulse.1he1witchingpoin1i1tl.2V aboveground 
(OV);for1henega1i~-going•IOi>eofapulse.1heswitching 



poin•is•l.'JV1~J10Ulld(OV). This•pplit1tobolh • 
p\11$e$ ind. pulses. A useful mt•hod to foUow when 
seopiniit: 
J.S.t¥0tti<ili;alibr&1io<t10 I V{d'i>. 
?.Groundlheinpu1tobe-4fo•seoping. 
3.S.t thewuif;Jol positio<t (wilh rree.fUnftingtr1ce)untit 

1"'ceisl.?cm(volt1)belowcen1er 

4. Now.while scopinJ.lnY 1tndy levtl below tile center 
lin•i1• good"'down"levtl,Jny 11eadylevelin1hcl-cm 
di•ision1bo¥0theccn1erlln•l1b1dordoub1fol,1nd•ny 
1te•dylc¥elin the,.cond l <mdi•i1ion1bo••centeri11 
good''up" 1e .. 1(Figure1-2.8).Ac1u1Uy,no11llort1>e 
l <mdi>"ision 1bovtcenttrisin 1l>ebodle .. 1.,.nge;011ly 
0.7ofil . 

IA.SI SyncSiplll11ndl..oa.tion1 

MaindO"'&"oddfala>mplr<l)'OCi11V1ibblewher1CWr 
1heCEisoper11ingQ 1n eq1&1lcompar<occunbttween 
\he ,,.,... oddffa bus ind MAIN STORAGE ADDRESS 
COMPARE rwitdw1 (bi11 9-28 of th< ADDRESS 
IWilche:i).~ALDrdtr<ntt il MAJO l -32 1 .ROS•ddrtti 
coropaicsyncis1 .. iJ1blewhenevtr1heCEi1opeming • nd 
an eq111 I compare occun be1ween ROSAR • nd ROS 
ADDRESS COMPARE .,.,.;tchn (bi11 8-19 of 1he AO. 
DRESS rwitchu). Tht ALO reference ii RXJOJ -303. Both 
1t11in 1tor13e ind ROS 1ddrn1 comp1rc sync sign.oil 110 
1 .. ibbleooeo&ltillcoontctor111thefrontofp1cC. 



CHAPTER 2. MANUALCONTROl.S ANOMAIITTENANCE FACILITIES 

Tho IBM 9020DSys1om and 1ho9020ESy1tomh»otwo 
ptincipll conuol f1dli1ios: (I) tho Computing Elomom 
ControlPanolond(2)1hoSystomConsoJe(9020DSy•tem) 
orthoConfigumionConsolo(9020ESY$tem) 

The SY$10mConsole{SC)istheconlr• lmonitoring and 
control pcaition in 1h• 90200 Syuem. ll cont.tin• 1ho 
1wi1ch°' ond liglr11 nooossary to selectivoly operate and 
.:ontroluchCEinthosystem.Allcriticalconsolefunctions 
aroduplica1«1on 1heCEControlP1110lorclsewhcroin1he 
•ystem 

The Configuration Conwle (CC) providos • 1imilar 
func1ion for 1ho9(l20ESys1omond.in 1ddi1ion.providts 
•10tu•indic11ioiufor1hedi1pl1y1ub•y1tcm.All criticalCC 
func1ionsneduplica1odontheCEControlP:melor 
clsewhereinthcsys1om. 

ThcCEControlP1nclprovidosthcf1cil i1 icsn0<tuaryto 
operate 1 computing subsyotcm and 1lso comaiM the 
connols ondindica10rsrcquired1odi3gnose andf0p•ir 
111ichincmolfunc1ion1.Thischapterducribt1 1heoper11ion 
ofallconuolsoolh•CEControlPanelonly. llowevo r,ifa 
con1rolisalwduplicatedonrheSysiomorConfogumioo 
Console,1heope111ionof1h11control(uthe SCorCC)is 
1lsodi .. ussed.For a det1iloddeocriptiooofallcoonol!.1nd 
indica1orsontheSCorCC.refe1tothe appropri3 te 
document>tionfo1theseuni11. 

Those operotorcontrols11theCE Con1rolPanelwhich 
couldbeinadvorten1lyusedtodisrupt1hcope11tionoftht 
902<lD/E Symm arc undor control of 1 key-<>perated 
SYSTEM IITTERLOCK swi1ch. A SCJ>l rm SYSTEM IN· 
TERLOCKS"Nitch isproYided.i 1he CECont,o!Panol 1nd 
111he SCorCC.When1hein1erlockS"Nihit isopemedat 
the CECon1rolhno!,1hepanelcan perform a number of 
syue m functions. Thu1, the CECon1rol P>nelanalsobe 
used ubackup fo1 the SCorCC. Howcvor,if1hcinterloek 
swi1ch11thoSCorCC 1ndthointetlockswitoh111ho 
ron uo! plnel of the selected CE are opellled limul 
uneously,theSCorCCtakesprecedence 
AComputingElemen1withiu~r oocanbeinono 

offour1ta101;1hrce,1wo,one,ondzern.Tho,.. sta1es1<t 
di•played11theCEControlPanel. ln 1ddi1iontothcfour 
STATE indicalot1, •TEST 1witch is p1ovided which i1 
function•lonlyintheze•o1ta1e.The1111es 1redefincdby 
setlina1hes1•tebits(SO.Sl)oftheConfogurationContJol 
Regiller(CCR)wi1hinthoCE.TheS111e bits•nd1h• 
SYSTEM IITTERLOCK 1wi1ch contfOl lhe effect of • II 
man11.tl1witchuon 1heCECon1rol hnel. 

2.1 CECONTROLPANEL.DESCRIPTIONOF 
CONTROLS AND INDICATORS 

The Computing Elcmont Control Panel comains the 
•witchcsandindicatorsncoossarytoopeme andcontro!a 
subsys10m. A sub1y11em is con1idored a combina1ion of 
CEs,SEs. DEs(902<lEsys1em only). IOCEs.oontrol uni1 s. 
and l/Odevict1. The m1infunc1ionoftheoontrolpanelis 
to provide the abili1y 10 •tore anddisplayinformatiooin 
m.ain1torage,local11orige.someregisten.panof1he 
p1ograms1a1us word(PSW):to •llowtbeoperatortorese1 
the sy11em:and lo perform thein i1i1l prO&Iamload(IPL) 
seq uence. Table H li1ts 1he CE switches and their 
opera!ion•lenvironmenl 

Thecon1rol paneli1 dividedin10 .. venpanels(A-G) 11 
lhown in Di•11rom 6-1 of the 7201-02 FEMDM. The 
followingheadingsdisouss1hefunctionofthccon11ols1nd 
indica1onloea1edon•• chp:1nel. 

2.1.I P:inolA 

!. OC voltmeter. Indicates 1he ¥Dhage levols of the m.ar· 
gintblc power suppliu in1heCE.Thepower1upply 10 
be indirned is dcmmined by the MARGIN/METER 
SELswi1ch. 

2. MARGJN/METERSEl switch.En.able1 selectionofthe 
powcr supplyou1pu1vohagc1obeindicatcdonthe 
meter.This1witchhas1ixposition1 
1. GATEA - Selee11PSl6. 
b. GATED - Selectsl'SJS. 
o. GATEC - SetectsPSll. 
d. GATEE - SelcctsPS7. 
e. GATEKAND L -SelectsPSS(Frame02). 
f. ROS - SelomPSll. 

1. ACTIVE: Indicates when any morginablo power 
supplyin1heCEi1 v.iriedfromiunominalsetting. 

b. LOCATE: lndicam when the power supply selected 
by 1he MARG IN/METERSElswitch isv.iriedfrom 
its nominal voltage. 

4.POWERSTATUS: 
a. MAIN LINE ON indicator: lndica1H that 208V ao is 

being1upp1ied101heCE, andCBlintheprime 
powcrboxoftheCEisclosed .Refer10ALOYA082. 
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b. 06S(onb.rnuy$ignal)indica10<: llldic:alt1tlut1he 
CE is hein&pow<ml with itsbauuyba<:k~p powc'I. 

c. THERMAL indicat01: hMlicltet th• p<u<noo of 1n 
uco<Si,..l•utoondi1i0<1wi1hinoneoftheCE0tlogic 
p1uo• pow•rpand1. 

d. POWER CHECK il\dic"0<: ll\diam1n i1>COmple1e 
poweo..,pcondi1ion, 1 1hetm1lconditi0<1,or1n 
o .. rcurrent/undervolta&•condi1ion 1t oneof 1hedc 
regulators. 

?.UP.111tl B 

Tht six controls on 1his panel raiK"' krftr the output 
vol1ace1<,..lof1he5ixma,P.1l1<&uJl10<1. 

2.1.J~ 

ELEMENT MPO PUU switch. Pu!li"I 1hi1 switch knob 
opu1 1hem111er ~roff(MP0) 1wi1chwlrichlhutioff 
1!1 pOW<rin theCE ucop11he24V1c1upply1nd!he 
bauery~r supply. 

J. l60 MODEindicatin1pv.t.hblrt1on.Aback.jjJll!Npv.t.h· 
blrnonthatpllces:lhtCE(and lOCElitconf'l"fN)in 
Sy11om/3romodewh<n<kprasod.Whrninl60mode 
(lighton),dopressionof th<pushblrllonrtstom109020 ..... 

?.STATE indicaton.Thtlefou• llmpslndia101heop<r1· 
1ional c:ap1bili1y of the CE, d<fm<d byCECCRbiUO 
1ndl ufollows: 
1. TliREE: BitsO, l • ll . MDitOfth<con trol panel 

controlsuediS1blN 
b. TWO: Bill 0, J • 10. Moll of 1he con11ol panel 

con1rols oredi11bled.ACEln1me twoc1nnot 
nocu1e1SCONl1111r11<:tion(spedficaHonexceptlon). 

c. ONE:Bit10,l • Ol.Connolpaneloper1Honcon1tob 
i re enabled. A CE in 1111< one cannot eucutc 1 
SCON insuuc1ion (specification Uttplion). 

d. ZERO: BiuO, 1 •OO.All controlpanelconuols11c 
enabled if TEST swi1th is te:I to TEST position. TEST 
IWitth•ttolhtnormal politionwilldbablepower 

011/off: ff~l'""Cf alm~tion; pulK mode. man!MI 
11eniniofCEOCR, ATR,111dPSBAR:1ndumnal 
ront<olli&n1b(SCONandSATR). 

J . TESTJwi1ch. Swi1chlseffce1iftonlyin1mcum. 

?.l.S ~ 

I. Roller indic11on. Tho:sc indica!on areaJT1nged in six 
poupsof1hlrty'illtc1ch, 1op•o•idc1dlspl1yorcE 
s11!uslnform11lon . The da11 di1playcdinc1ch setof 
!ight1isconn olltdbya1<l<c1orro!aryswitchwhichcan 
te:l•CI up tosb. words. RoHcr I position 6 is u...i 10 
displly L- 1nd M"l.Ptenundcr controloflND RLR I 
1witch. Thete:lmor rocary1Witchc11bo.tdjust•roller 
f0<mat 1oldenllfytheinfo111111iondilplayed.Rder10 
Table?-2fora<kscrip1ionofindMdualroll<1tndia1or 
positions. 

2. DATA 0-31 arMI DATA 32-63 IWitchn. The,. 64 
switchq,lnhcudecimaliroups,perrnitdat11ob< 
mmcdrnan,..Jlyufollows 
I . M1i111t1K1p-swi1che10-63. 
b. Local11or.,.- 1wi1chc13?--63 
c. ATR-swicches0-3. 
d. CCR - swltchHl?-63. 
Correct pui1y l1 1cnct•l<d 

Swilches53-631upply1countinpulsemodecounl 
OpcflliO<o. 
3. ADDRESS1wltches.Thcl<?4sw11chesp<ovidc1rne111S 

of manually te:lectin& any location in H0<1gc. The 
operatlonllufollows: 
a. Twenty·four 1Wi1ches, am,..i in huadccimll 

poups.permi1man.W11onge1ddr ...... ofmain 
11oragc1ndlocllH""1" . 

b.Con«lpuilyilgencn1N. 
c. ADDRESS switthH 9-28 are tued in conjune1ion 

with the AOORESS COMPARE switch 10 cau• 1n 
ldd ruacompare11opor1ddm:1compa re sync. 

d. ADDRESS 1wltchcs!- Lll te:lectlheROS 1ddres1 f1K 
1 ROS addro• comp.ue sy nc , A sync pullle it 
gcnorlled whcnc•cr there isa cornpar•b<lw«nlhe 
ROS 1ddre•and the 1witch•tring. 

4. CHECK REG I SUMMARY lndicotor. An <rrOJ condi· 
tion in tho CE lllndlcated11definedinchecktepler I 
(rolkr2,poiitlon2). 

S. CHECK REG 2 SUMl•IARY in<licat0<. An eir0< rondi· 
lioninlhtCEbllndi<:a1Nud<fo1cdinch<clcrqistu? 
{mller6,posltlon5). 
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2.l.61'1nel F 

I . REPEAT switch. This•wi•ch a..,.1thtFlT0<ROS 
tf$1 in1t0<1gc to be rcpe1ted or 1llow:i ,.11chir1J f0<1 
parricullrtos.al!d r•poa•ift& 1h11re11 . Thtopot1H""is 
11followtt.: 

REPEAT 1witch in REl'EA1 pot.ition1"dd•· 
pmsionofSTARTpltlh button wiJlau,.th•FLT 
0< ROS1 .. rin 11011gc 1obeuocu1odrepe11<d ly. 

b. REPEAT1witchinREl'EAT poii1lon, tt1tnumbcr 
inDATA1witchc1(48 - 63),FLT11pe .. wound, 
i nd dopr•IUon of STORE, thon LOAD push· 
bu uon1cn5<1 to11number101><1,oredinT,F LT 
11petobe1urch•d, 1ndrc11•obeloldcd1nd 
cx«111<drepeuedly 

2. ROS(PROC/ FLT 1Wi1<'.:h . This .,..;,rn prOYidtl two 
modn of mting. DISABLE INTERVAL TIMER 

::~~tc':'." be in DISABLE posil ion when runni,. 

FLT position: CE ii cond itioned f0< '"""ins 
FL Ts. 

b. PROC (process) pos;cion: rlOfll'lll poai1ion fotCE 
procHsin1. 

C. ~~. pot.ition:CEilcondition•dforrunnin1 ROS 

J. DEFEAT INTERJ.EA YING 1witch . Tith 1hf<<1")ti tion 
leVfr.,..i1ch pe1fonru thefolJowingfunc1loni: 
1. PROC position: Loca tlon1of con1ecu tiwl double· 

words ue 1Uem11ed between two basic slonF 
modulH (BSM)within an Sf0<1DE(interl<1Vf ..... ,. 

b . No REV position: LocatioRJ of coa1tt11ti,.. 
doltbleword11rewithinDMllSMohnSEot1 DE 
(ddHtinterlu,..mode). 
REV position: Locations ofcoMK11ti,..doubk· 
word1Hcwithinone DSM of on SE or 1 DE,ind 
odd1ndc,... BS.\b 11ointC1Chln1<d. 

4. INHIBIT CE HA RD STOP 1wt1ch . When 1hb .,..J~ch ii 
•t to INl/lBIT CE llARDSTOP posit ion,condiUom 
that cause 1he CE 1ocnt<1haid .. top1t1t• 1te pre· 
Vfnt•dfromdoingw. 

S. DISABLE INTERVAL TIMER swi,oh . Wh•n th is 
1witch ii 1et to DISABLE INTERVAL TIMER pot.I· 
l ion,theint<J\'lltimerisno1dccmnenled . 

6. STORAGE SELECT switch. This IWitch Ju.1 tluee 
position<: 
I . MA IN: Main ltoragc is •lected fD< 1111n11llly 

11orirlJ0< displlyingd1t1. 

b. LOCA L: Local ""'IF (1.S) is sekttcd fo. mlll· 

111JlyHoriJl&ordilpllyintdat1. 
MAIN BYTE: M1in ltOllF lo •lecttd fot man· 
111lly11oringordilpl1yir1Jda1•. l'Mbytowle<1ed 
by AOORESS 1Witche1 21-23 is the only byte 
1fftctcdby1manual 1toreope111 lon. 

7. ADDRESS COMPARE switch. This .,..;1ch 1w th•.,. 
position" 
I. PROC: A 1rn• pul .. is IYaibbJc on I coa•;ar 

oonncctortt the front of pteCwlrer><YCtthore is 
1neq ... lcomp1.1tbetwtrnHot1ttaddrcssb111and 
ADDRESS 1wi1chn9- 28. 

b STOP: TM CE !tops 11 the •nd of lhc inmuclion 
in pr"lf<U wheneVfr 1here ii 1n equ1I compare 
between llD<•tt addf<u bt11 and ADDRES.S 
1wi1che19 - 28 
LOOP: The CE hr1nchc1 10 1he 1ddrus .. , in 
DATA 1wi1 che1 40-63 when th<rc is an equal 
cornpirebe1ween1t0<1gc1dd r•ubusandAD
DRESSIWitchc19- 28 . 

8. CHECK CONTROL IWitch . Thi1 1Wi1ch h11 three 
posi tioni: 
• f'ROC:TheCEinun 1 pulsed clemen1chodr.upon 

dcrectlonof1f1il11ro. 1f the1111chineeheclmask 
bit, PSW bit I ), is on, io,out o( the CE occurs. If 
tht machine check 1111sl< bit is oil, procnsinJ 
con1inun,1hceheckuigeril•t.1ndth•logout 
andmacllinechcckinmruptlonisdcfen•duntil 
lh<PSW illoadedwhhbil I Jon 

b STOP: The CE l11~opped upon deice.ion of 1 

f1ilurc.Thl1 11opoccu11tt1 hc cndof1hccyclc in 
whiehthe d1ecki1de1e<1ed1ndoffccti>"'lyfreeus 
CEit11u1. Nol0&011 l oocurs. 
DSBL: Uponde1cct lonof1f1ilur•.1hc1ppro
pri11c check 1riger is ,.t but no11op,logou t,or 
in1erruption ocC11t1 . 

9. PUlSE MODE. This IWitch PfO\'ldel 1 me111J of 
loopin1throll&haaelrc:tcdcount of1111chinecydri 
s11Hin1 1t 15<kcted1ddr ... otwhenthcinteJVlltimer 
bldnnood. The111rtini..idroumustbe1totcdinbit1 
40to6J of locotlonurobefor•besinningpuhemodc. 
Theopet1tlon l1:ufollowl: 
I PROC: This is the nor1111I posil ion fot CE pro<· 

ess.ing. 
b. COUNT: The CE will proa•d through 1 deli&· 

111tcdnumb<rofmachinccycl<1,uearte1sy.icm 
rc .. 1, 1nd •••tart I t 1he1ddreu inmains1011F 
locl1ionzcro, bitpot.1tlon140--63.Thecycle 
count i1 d•ll&fllted by 1hc n lue tc t in DATA 
rwitcbesSJ--6l1ndcannotbegro110, 1h.ln2047 
(decimal). 

TIME: The CEwille:uar1einltt11Ctlomun1ilthe 
ia1eM11 1imerldvanets( l 6msbetween1dnncn), 
ueartc 1oy1t• m re1tt,1ndrC11Ht1tthe..idress 
inm1in1t0<1Floa•ionzcro, bitposition140--63. 

10. REl'EATI NSN IWi1ch.Thit1WitchprowidHimelhod 

~:u:·=;::; ,:,~~,:i:::.~:;,.~!7.~.0:0;:.;'~~ 
1. PROC: N011111lln1truc•lori1teppingise:ucuted 



b SINCLE: The inmuction sc1 in DATA swi1ch•s. 
beginningwi1h byl• ~•ro,i1uecu1<d!epu 1tdly 

MPLE: The group of ins1ruc1ion1 set in DATA 
1witches0- 6Jareoxecutodrepea«dly(looping 
through1hefourhalfwords). 

Th•con1<nuofDATAswi1ches0-6J1reloa~dinto 

Q(one rime): branching inmuc!ionschange 1he in· 
Slruclioncounlerbutdono!chang<Q. 

II. ROS ADDRESS switch. Thisswilchprovides amean• 
ofs1oppinga1aopecificROS•ddruoandofrcpea1<dly 
reading andperformingthefunc1ionsofa 1pccir.cROS 
word.Thoopcmionis ufolloWJ 
a. STOP: Tho CE SIOJ>I when the ROS addross 

1pccifiodbyA0DRESSswitches8- l9is1he !.1 me 
u1hecomen11ofROSAR 

b. PROC: Thisi11henorm•lprcx:essingp0$ilion. 
c. RPT:Th• CEcontinuouslyreadsou11ndpe1forms 

th• funcbons or the ROS word specified by 
ADDRESSswi1ches8- J9 . 

12. INDICATE RLR I POSITION 6 swilch. This switch 
allow1sclec1ionofeitherthe L 1egi11ero1Mregister10 
bedispl1yedon11•tusrollerl.po&ition6 

U . FREQUENCY ALTERATION switch. This 1wi1 ch h11 
two p0$itions: 
1 DISABLE (normal posilion) : C!cx:k pulses are 

dislributed from the oscillator to cause a 200"fl• 
nuchinecycle. 

b. ENABLE: Clock pulscsa<e distribu1ed from the 
DKillator1oau.sc 1 l9S"fllrNchinecycle. 

14. REGISTER SELECT switch. This switch direct! the 
nunwl loading of PSBAR, CCR, or ATR upon 
depressionofiheREGISTERSETpulhbuttoo 

l5. RATE 1witch. The sctlina of the RATE switch 
indicates 1he manner in which inl!ructionsue to be 
pc rformed.Th•fou rp0silions1re: 

PROCESS:CErun1innormalprcx:ellingmode 
INSN STEP: CE fe1che$ and execulH a lillgle 

~·:::~~'.ion with e>eh depreuion of START push· 

SINGLE CYCLE: CE executes 1 single nuchine 
cycle(ooo ROScycle)wi1hdep<essionofSTART 
pushbut1on,exccp11ha1 .. verslcyclo•maybe 
execu1edtoprcven1losingd111frnmmain11or1ge 

d SINGLE CYCLE STORAGE INHIBIT: Same u 
SINCLECYCLE exccp1 lh•l 1H11oragc rtference1 
are blocked. 

l6.STARTpushbut1on.Depresiionoflhispulhbu11on 
mr111hcoperationdefinedbytheRATE1wi1ch. 

17. SYSTEMR~ETpulhbutton. Depressionof 1hilpush· 
bu1toniniti11es11ub•y1temre .. 1 whichre .. lsthe CE 
and all IOC Es,SEs, •nd DEsconfigmcd to the IS1uing 
CE.lld<1<1 not 1l1oranyCCRs. 

18. LAMP TEST/ALLOW IND pushbuuon. Depreuion of 
thispu!hbu1tonc;11uscsallindie1torsontheCEcont1ol 
pa nel1olightwi1htheexcep tion ofMA RGIN ,POWER 

STfo,TUS,and rnllerindkJto".Whcn 1hcCEhardstoP' 
during 1 logou<,•ll1he rollcrindkators1<oon. 
Depr•llion of 1his pu•hbu11on wilh rhis condi1ion 
ollows the roll<r indicators 1odi•playm•chine1talll$. 

19.CHECKRESETpu!hbulloo.Depreuionorthispush· 
bunon sen1ll CEcheckniggerstothenon~rrorsme 

20. PSWRESTARTpu!hbunon.Thispulhbutton h11two 
mode1ofopcra1ion 
a SYSTEM INTERLOCK switch off: Depression or 

PSWRESTARTp11$hbu11on cause1 1heCE1oimie 
• 1ub1y11em 101<1 • nd load iis PSW from the 
doublcword11mainatorageloc.ationO 

b SYSTEM INTERLOCK swi1ch on: Depression or 
PSWRESTARTpushbut1oncauscs1heCEtoissue 
a•yotemrcset,configure 1 1ub1y>1cm1ccordingto 
the selli ng or MAIN STORACE SELECT and 
WAD UNIT switch.,, and load its PSW from the 
doublcwordumoinstor•geloc.ationO 

21. RECISTF.RSETpu!hbu11on.Dep<essionof1his pulh· 
bunonstorcs1heda11sctinDATA1wilchesintoATR, 
PSDAR, or CCR u selected by REGISTER SELECT 
swi1chscning 

22. ROS TRANSFER pushbuuon. Depression of this 
pushbutton stores 1he addre ss '°' in ADD RESS 
•wi1che18- 19intoread-D11ly11or1g<•ddrou regi•W 
(ROSAR). 

23.SET 1Cpushbutton.Depressionofthi1pu!hbu1100 
1tor<1thc add<tuse!inADDRESSswitches8-J linto 
!C andload•O•nd Rwithins1ructionibeginningwi1h 
that addreu 

24. STOREpu!hbu11on.Thispulhbuttonhu 1hroemode1 
of operation determined bythesettingofSTORAGE 
SELECTswilch: 

MAIN: Dep<tssion of STORE pllSltbutton SlOf<I 
da11set inDATAswitches0-6Jintomoin1torage 
loc.a1ion specified by 1he seu ing of ADDRESS 
1wi1che18- 28 

b. LOCA L; Depreuion of STORE pu<llbutton stores 
dall SCI in DATA 1wi1cho1 32- 63 in1o loc.al 
storage lcx:ation IP"Cifi•d by thc .. ning of AD· 
DRESSswitche127-3l 
MAIN BYTE: Depresiion of STORE pushhunon 
l lore• one by1e of data, selected by ADDRESS 
switches 29-31 f1om DATA swilChes 0-63, imo 
moin storage loc.ation specified by ADDRESS 
switchesS-31. 

2S . DISPLAY pulhbunon. This pulhbulloo hu three 
modHofopcrationdeterminedby thesetli n1of 
STORAGE SELECT 1witch 

MAIN: Depre1lionorDISPLAYpushbut100!01ds 
ST from main 11orage loc.a!ion spcdflCd by 1he 
setting of ADDRESS switchn8-28. Thi1 dm is 
displayedinrollerrw:itch!positionlandrollor 
switch2position3. 



b LOCAL: Oepmsion of DISPLAY pushbulloo 
lo»ds T from local Horlg< loca1ion lfl"clf1td by 
tht ,.Hing of ADDRESS 1wi1cht1 17- ll. Thi1 
d•la is di1pl1yed in •Oller switch 1 posi tion J. 
MAIN BYTE: Th is po•ilion has <he .. .,. op<r1· 
1ion 11 MAIN poo.it ion. 

26. STOP pushbunon . Depression of this pushbunon 
amn1heCE1oenterthc11opped1t11eu1hcelldof 
inmuctionuoculk>n. 

17.BACKSPACEFLTpushbunon.Oepu-l:lio<lofthis 

pushbunon CltHU ' "" 11p< d1i~ dcsignmd by LOAD 
UNIT swi1ch .. 11in1tob1cbpacc11p<o""'._d. 

28. LOG OlJTpushbu11on . Oepression of this pulhbuuoo 
cau,.i11>tCEtoperform1romple teloaou1.iden1ical 
with that whkh occurs whon a chedcondi1ioo is 
detected.1ndt1kc1m1chinechcckin1crrupt . 

2.1 .7 l'lnelG 

I . POWER ON}OFF switch. This•witchinitiltupower· 
on1ndpowrr-ofT1equencefor1hcCE. 

1. SYSTEM INTERUX:Kkeyswltcll.Whcn thi1swi1<h is 
operated 10 the ON position, all ron1rol1 !hit are 
interlocked for llllH three and two 11ee111bled(..., 

Tabl• 2·1): lo.d and PSW restart op<mion1 arc 
clunsedfrom 1ub1ystem10 1ys1emfunctions. 

l. POWER SEQUENCE COMPLETE india1or. This in· 
dia1orislitwhen1Dckwolt11;eS1repe,.ntin11teCE. 

· 4 . MAIN STORAGE SELECT 1wi11:h. Stt1int1 this switch 
lp<Cifies the PSA SE for 1 lood or 1 f'SW ratart 

opnation. 
S. LOAD UNIT 1wl1cht1. Senina 1hese three switch« 

1pecifie11hecllanncl111d l/Ounitfor1lo1doper11ion. 
6. INTERRUPT pulhbunon. Oepr<1sin3 this pulhbulloo 

causu1requestfor1ncxternalin1ermpt. 
7. SYSTEM indimor. This india1or islitwhilethcCEi1 

not 1topp<d1ndisnorinwoltstate. 
8. MAN UALilldi<'lt0< . Tllisindica1orisli1 whiletheCE 

isS1opped(uecul"'*lheS1oploopmicro1'"'1'1m). 
9.WAITindiator.Thislndicat0<isllt...,,iletheC£isin 

WalllUle(PSWbit 14 .. ltol). 
IO. TEST indica1or.Thisindia1orislitr.hile1nyof1hc 

foUowin1condition1cxis1(CEmu1tbeln11111e1h11 
allow1 theconditiontobeeffective): 
I RATE switch is .. t to 1ny polltion other than 

PROCESS. 
b. GIECK CONTROL switch is ,.t to any po$11ion 

other than PROC. 
DISABLE INTERVAL Tl.'ttER swi1ch k .. t to 
dislbleposi!ion . 

d. ADDRESS COMPARE lwitch is ,., to 1ny P"'I· 
tionothcrthan PROC. 

PULSEMODEswitch il,.1 to1nypotitk>nothtr 
than PROC. 

f SCAN MODE (ROS/PROC/F LT) 1wit rh ii 11:1 10 
1nypo1i1ionother1h1nPROC. 

g REPEAT!NSN 1wi1chis,.1 toanypol.l!iooother 
1h1nPROC. 

h. DEFEAT INTERLEAVING swi1ch is se t to ony 
polition01h•r1tunPitOC. 
ROSADOKESS 1witchis,. ttoany posi1k>no1hn 
ttunPROC. 

J. Di.ag11<>Min1tr11C1ionisbeinge:ttcu1ed. 
k LAMPTESTpushbunonildepieised. 

II. LOAD indic11or . Thi1 lndia1or is lit while a Jood 
op<rationi1beinJptrformedby1heCE 

12. LOAD pushbunon . This pushbu11ontu11womodesof 
opemion: 

SYSTEM INTERLOCK 1witch off: Oepmsion of 
LOAD pushbu!1on <.1111<1 1hc CE 10 illll< a 
wtnyuom1ese1,se1rchforthePSASE(bqinni"I 
withATRl.lot l 1ndlook.in1f"'thcf•S1 
configwc<I SE),ud read 24 by1nofd1t1 from 
the tapo d1i.., 1ddreued with LOAD llNJT '"'itch 
..11in1intom1in11011gelocation10-23.TheCE 
ltlrtl uecution of the progr1m by loodin1 !he 
curren1PSWfromm1in1tor1gcloca1lonO. 

b. SYSTEM INTERLOCK swi1ch on: Oep«Slion of 
LOADpushbunoncatHUtbeCEtoiss111 11y1tem 
re101.conf11urcallelement1of1hc1y11em1h1111e 
on4ineinto1 ...... yS1em,I011dATRJlot]withthe 
value IC\ in MAIN STORAGE SELECT iwllch, 
loadph)'liCIJPS8ARwithlhcY1lucinATRdo1I, 
and rtad 24 byte1 of data from 1he tape driwt 
add rnsed with LOAD UNIT lwi1ch 1<t1ln1 into 
1111 in 11or1gelocation10~23. TheCE111mexecu-
1ion of the progn m by loadin1 the curren l PSW 
fromm1in110•1•locatiooO. 

2.2 CE CONTROL PANEL OPERATING PROCEIXJRES 

The following i:-111'•phldesaibeoper1tinJpoudur<111 
thcCEconuolpai><Jwhkh•nablcm1intenana:personnel 
tom1nuollyduplicatea:n1lnpropitmOf10ration110010 
exercisepo1tion1 or1he1111chineat1n01m1lorf<duced 

2.2. 1 Tumin1 0nCEPower 

I . MAIN LINE ON indicatOf muoc be lit, illdicl1iflt; that 
malnlinepowerisbrinJwpplic<ltotheC£. lfei1her 
THERMAL or POWER CHECK illdOtor ii lit, 1he 
i;olldi!ionbein1indiea1edm1mbecouec1<dbeforeCE 
an be powered up. 



?. S.1 POWER ON Jwi1ch °"CE povr•< pa,..l to POWER 
ONpOSiliod. 

l . S.1 POWERON/OFFJwitchOflCEoon11olpantl1oON 
pOSitioll.CE .,;11 pttf0<m1 PGWC""P l«l""nce andw~I 
tight l'OWER SEQUENCE COMPLETE indicalot wh•n 
1ll.,..,h1ge111cptc .. nt. 

2.2.2 TurningOffCEPowu 

CE mull M configurtdtoJ111tOondTEST1wi1ch1<1 lo 
TESTposi!ionfo<pOWOf-Off1wi tchutoM•ffoc1itt. 
L If MANUAL light ilno1 lit,depm1ST0Ppushbuuon. 
l . Ei1hcroneof1wo1wi1eht:1wi111mt1power-down 

otqucnce. POWER ON/OFF Jwi1ch011 chc CEcotmol 
pancl .. 1 toOFFpOSi1ionofPOWERON>wi1chonCE 
....-r pancJ .. tcoOFFpOSitiod(down)willau .. the 
CE1o~•down . 

2.2.3 Sropp;,>g1ndRu1111in111H:CE 

lhtCEmus1Mconligu!Cdto111te l orOtomanu1lly11op 
in operation. Deprc11 STOP pulhbunon. The CE will 
co1npltte1heinmuctiono1J/Oopcrationinprogre111nd 
en I er the l!op mk10prngr1m loop. To ru lm tile CE (ffom 

~~~l.:.inl where it ,..., Hopptd). depress START pulh· 

2.?A RntniftJICEl.oJic: 

SYSTEM RESETpulhbwnonpr0¥id<11..,..,..ofmanua.lly 
r ... nifllCElogicandopeme1HfolloW1: 
l . CEml>l!MinsmelorO. 
2. ~U!~~UAL indica1ot ii not Iii, d<press STOP pulh· 

l. Dep1c11 SYSTEM RE.SET pulhbuuon. The CE .. u all 
connol logic 1oinx1i.,, c011di1ion. rnt l111len0<-chcck 
logie,1nd<0mrn1to11opped1!11e. 

Initial pmgr1m load. PSW •<1t1n, ind p<>WOf-<>n ... 

quenceopemionsinclud•11esccofCEk>Jk. 

2.2.S Rno11ingCEE1mra-lt!..oJic 

CHECK RESETpushb<monprO'riclts1mun1olman111Uy 
1CUin11llcrrot-dtecklosi<in1heCEtothe--crrorst1tt 
...dopcn1nufolloW1: 
L CEn1111tbein1t11tO. 
2. 0.prH:sOfECKRESETplllhbutton.ThcCEi<tslll 

crror-cl>ock logic tonon-cnorit11e. Procusinsmaybe 
continucdbyd•pr<11in1STARTpulltbutton;how•"o"t"r. 
1hernu hsmayM intcc ur1le. 

2.2.6 E""'rl<'MY l'o'ftr Off 

ELEMEr.'T MPO PULL swiich pr.md•• 1 muns of ~r
ing down 1hc CE when 1n emtrgmry 1risH. JUC'h 11firc0< 
maint•nanct-penonndcon11ctwi1hhigh.,..,lt1F. Thii 
swi1ch is•frocti..,in1l1111tt1and,whcnpulltd,rtmo¥tt1ll 
power ucep! b11my povrtr and 24V de prim<. l'owtr 
downisimmedi110:1heCEdocs no1goonb•tltry. 

Afm thcemerJ<ncy 1i1u11ion i1corrected.p0wtr m•Y 
Mres1orcdcolhcCE u follows 
I. Su POWER ON/O l'F switch to OFF p0$i1ion. 
2. To obl1in ICCC1$ IO ELEMENT ~IPO PULL •witch. open 

1heri&htM<leco .. roff11mc021nd1win&0<rtp1eE. 
J . Rt .. t ELEMENT MPO PULL swi1eh by rclcuint btch 

on1heswi1ch1ndprusin1:apin<1swi1chknob. 
4 . Stt POWER ON{OFF 1witch 10 ON po$ilion to ~r 

1tpCE. 

2.2.7~ 

l. S.1 SYSTEM INTERLOCK switch 10 ON posilion 
(inKf1kty 1ndturnkcyclockwi .. ) 

2. St11ddrel$ Ofl1ped1iw011whichloadupei1moun1«1 
intoLOAOUNITswi1che1. 

J. S.1 1ddro11 of SE desired forPSAloe1tionln10MA IN 
STORAGESELECT1Witch 

4. S.11llcontrol1wi1ches10PROCESSp<ni1ion 
5. Depreu LOAD p""1button.TheCEperform11niniti1l 

progr1mloadopu11ion11follows: 
a.AllCEconUollo&icis .. 1toirlac1i...,condi1ion. 
b.AllCEtnor-chectlosicil..:ttonon..,rrorcondition. 
c. LogicalPSBA R is1<1 to1UO"s. 
d . ATR ia1et101llO"i. 
e. ATR slot J is 1e1 with the nluc .. 1 in MAIN 

STORAGESELECTswi1dr. 
r. ~yllalPSBARl1..:1...;1hthevaJuc .. tinATRslot 

g.CCRbl110- S(i11te1ndSCONbits)1rc .. 11ol"1;1ll 
01huCCRbin11e1<110D. 

i. All efcn1<n11 in 1he 1y11em that arc not off~ine are 
configured in to 1 iuhiyi1em •• defin«I by LOAD 
UNIT >witches and MAIN STORAGE SELECT 
swi1ch 

j. Twemy.fowrbycnofdu11rercadfrom1hcload 
t1pein1omain i t0<1gtloc.l1ions0- 2J. 

k.C..nenc l'SWilloadtdwithda1afrommain11or.,e 
loc11ion10- 7. Proomiqprooeedsundl<reontrolol 
C\11<on11'SW . 

2.2.8 Sub1y11cmlPL 

I. CEmu1lMinl1at•lorO. 
2. Stt SYSTEM INTERLOCK switch to OFF position (key 

rcmo•ed). 



l . S<11ddru1of11pedriwoowhic:hload11peilmoun1M 
inlolOA DllNIT •witches. 

4. S<11llC0111tolswi1ches10 PROCESS poi.i1ion . 
S. Dep<u1WADpushbu11on.Tb<CEperforms1niRilial 

p<ogr1mlo>doper11ionufollowl 
1. AJICE ronu ollogicilM"11oin&e1i"" rondi!ion . 
b.AllCEmor<he<klogkilte1!onon.e rror coodit io<o . 
c. Logic1IPSBARi1Sttlo t l!0"1 
d.DARmalkiJIOl(Ol llO's. 
e. ATR i1St1rchcd ,boginnin1wi1h ATR1lo1 I, for a 

confi1uredSE 
f. Twen1y.fourbytuofda1111er<ad rromthe load 

1apeintomaln11or1Floca!iom0-2J. 
I · Cu rttnt PSW illoadM withda11 frommain 1lot1J< 

loc1tioM0- 7. Proceai111p<oceed1undorC011trolof 
'1UU<ntPSW. 

2.2.9Manua1Logou1 

swi tch istelto OFFposition 
2.CEmu•1bo ln1toppedm1c. 
J. Dep1rn LOGOl1Tpu!ohbunon 

2.2.10 DispLtyCurren!PSW 

When the CE is in ch< woi1or1mpped 11110,all b<rl two 
p1m or1i.. cunentPSWuedisplayod oorollcr4 ,posi tion 
I . Th<,..., ucep1iom11c : ( l ) 1heinmuc1ionaddrns 
whic:lr is displayed in !loo IHegilter(roll<r ! ,position 2) 
1nd(l)!h<inmuc1ionkngth cocle-"ichildilplayedin 
E«gi11erposi1ions01ndl(rollcrS, positionJ). 

22. 11 Syuem PSWRestan 

I. S<1 SYSTEM INTERLOCK 1wi1ch to ON polition 
(inM"nkey 1nd1urnkcyclodwiSt). 

2.5<1 1ddm• of SE desired for PSA SE Into MA IN 
STORAGESE LECT1witch . 

J , Set1llcon!rol1wi1ches10 PROCESSp<>:1ition. 
4. Depttis PSWRESTARTpushbutlon . TheCEperforma a 

PSWrest1rt0pen.tion u follows: 
1. AJICE controllolic ilset toinacti>eeonditioil. 
b. AllCEerro.<hecklogicilsettonorr .ef!Orcondi tk>ol. 

:~ =:i~:~.~::_1 roall O's. 

e. ATR llo1 l ii set wilh the nluo set in MAIN 
STORAGE SELECT switch . 

f. ~ysical PSBAR i1Sttwiththe'o'll uose1 in ATR do1 

I· CCRbinO- S (mte and SCON blu)11e.ec10 1'1, 
1nd 11JotherCCRbi11 1re .. c1o0'1. 

h. DARmask i1Stl 101ll0'1. 
i. ALI ekmenll In !he 1y11em ch.:u "'"not off-line>ie 

configwed ln1011ub<yS1cm. 
j. Cunenl PSW bloaded wi th d:u1fromrnain11or1• 

~:~1n~7. Procnsi"11procttd1undtrcon1<olof 

2.2.12 Subsy.icmPSWResu n 

1. CEmu11boinS11to l o< O 
2. S.c SYSTEM INTERLOCK 1wltch 10 OFF poiiHon (key 

removed). 
3. S.t 1Hconu ol1wi1che1 10 PROCESSpos.itior1 
4 . Deptta PSW RESTART pwhbunoo. Tb< CE performs I 

PSWrest1110pemionufollowl : 
1.AJI CEconnollo&icilset1oi111e1i""condick>ol. 
b. AltCEtrror-checklogicilser1onon.errorcondt1ion. 
c.tog;cllPSBAR bStt to1JI0'1. 
d. ATR ii seard>ed, beJinningwi1h ATR dol I fo1 1 

configwedSE. 
•· Cuncnl PSW l1 1oaded wilh d111rrommain 1totllge 

loca1ions0- 7. Pror:usina proceedsunde1con1tolof 
cu u en tPSW . 

2.2. JJLoadJnst ructionCounl« 

Thei1111tuction coun1er(biti40- 63of thecunontPSW) b 
a!W>ys dynamiellly dispU~d by roller 6, position J. To 
alcu1hesobiti withouc 1rrec1U.,1heru1of 1h< l'SW: 
I . CE m11St b< in sute I or 0 or hi"" SYSTEM INTER· 

2. O.press STOPp"""'unon . 
J. S.1dcsired1dd1nslntoADDRESSswitches8-Jl. 
4. Depress SETICpulllbunot1. (Thecon1entsofAP. 

DRESS switches 1reloadedlnto1h< 1dd1essfieldof!he 
current PSW.) 

S. DeprcssSTARTpu!ohbunon to1uumep<ocudna 

22.14 lnsuuctlonSteppin1 

lmlr11C1iot1Heppi111cnable1 cheCE1oproussonein1!ruc· 
!ion1t11ime,\01<rriar1Uln touup11,1nd1011op.Procttd 
ufollows: 
I . CE must be in 111tc J or 0 « i...,. SYSTEM INTER· 

LOCKswi1cbon. 
2. Depress STOPpushbu!lon . 
J.SetRATE switch1o lNSNSTEP. 
4, Depress START pushbunot1. 'Th< next inHruction iJ 

pror:med,l/00pemion11recomple ted, 1nd 1U pendin& 
ioterruption11re ie r>ked . Theprop1m i1runbasically 
the q me u duringnormalprousains,ucept 1h:u1he 



CE ro1um1 10 tht 11oppod 11110 when im11uction 
encutloniltomplettd. Tbe1ddreuofthentxtinstruc• 
tlontobepromK<lildilpllyedintheinmuctioncount 
poftlonof thePSW(O..egi11er). 

S . ~pealllopJ(0<etChinmuction1ttp. 

2.2 .IS Displayl.SC.-r1l~gism 

l.OCKIWitChOll . 
2.0.pm1STOl'p\Uhbun001. 
J. Set STORAGE SELECT witch to LOCAL position. 
4. SetAODRESS IWitch27 10CCflto1("0 .. )posi1ion 
S.Set ADDRESS switches 28-Jl 1obin1ry 1ddm1of 

teneralrrgi1tortobedi1pllycd. 
6. °""'""'DISPLAY pulhbul1on . The ronun" of the 

teneralr<gilttrlddreur<laredispllycdlntheT.fogistcr 
(roller 2, position l). Any 1<nc11l rrgism an be 
dispb.yrd by 1<11ina i11addre11 In ADDRESS switch« 
28-ll1nd deprtllinJDlSPLAYpUshbu11001 . 

2.2.16 LoadLSGononlRegill<f 

LOCK switch on. 
2. O.pres1STOPp.W.bunon. 
J. Set STORAGE SELECT swiich lo LOCAL position. 
4. Set ADDRESS witch 27 to unm (''Oj posi1ion. 
S.Se1 ADDRESS switcliu 28- J I to binary address or 

1<n.,1lrcgi1tcrderirul. 
6. Se1 DATAIWitehetJ2-63tocener1tethedtsirodd1u. 
7. °""'"II STORE p.W.bUUOll . The Mtlint; of DATA 

switdtHJ2--6Ji11to.-edintheMlectul Fn•nlregister. 

2.2.170isplayl.Sf'I01ting.f'oirllltqilter 

2. ll<l"•• STOl'pllshbuuon. 
J. Se1 STORAGE SELECT IWitch to LOCAL posit ion. 
4. Set ADDRESS switch 2110<1owne11position1nd 

ADORESSswitch21tocenter(''OR)position . 
S.Set ADDRESS lwitCMI 29-l l to binlry •d clrea of 

no.1in1-polntrrgii1er1obedl1pl1ycd. 
6. O.pre• DISPLAY pUshbu11001. Tbe ron1ent1 of the: 

no.tin1-pointregi1ter1ddrel!le<l1redisplayedin the 
r .. eJiller {roller 2, pollllon J). Any no11ing-poU11 
rogisler may be di1pl1yed by MlllnJ Ill 1dclru11 in 
AODRESS 1wi1che129- Jl. 

2. O.p<wSTOPpUshbun001 
l. Set STORAGE SELECT 1wi1ch to LOCAL position 
4. Set ADDRESS 1wi1ch271odown(Ml'')posi1ion1ncl 

ADDRESS switch28 1ocmt..-t"Ojposil ion. 
S. Se1 ADDRESS f!lritcht1 29-3 1 to binaryMldrt11ol 

fint word in no.otln11•1ir1t r~m to be loaded: 

-"' ·~ '" 
6. Set fin• wordofdltl co be loaded Into DATA 1wicchH 

J2-6l. (Ploceth1expon<ntlnby100.) 
7. O.preu STORE pulllbunon. Duircd d.111 i1 o.torcd 

intofintwordo(,..lee1edregi1t<r, 
8. Set ADDRESS switches 29- ll to binary1ddre11 of 

,..rondwordinnoatin11"'intr<gi11ertobe loaded: 

~Swl .. Mo:!fl-31 

'" '" 
9. Set suond word ot da11 to be loodod lnto DATA 

IQ. O.prw STORE plllhbunon. [)qirrd d.111ii1to1cd 
lntooecondwordofKloctcdr•P.tn. 

2.2.L9 Addr<S1.Compa.reS1op 

This p<oadufl rompa1u tho ADDRESS 1witch 1min1 wi1b 
!Maddrea•nC 10 main llOllJO. Wh<nthct-110 thc 
AmO,theCEotUentht11opped1"1e . 
I. CE must be iJI 111to L OI 0 OI hloe SYSTEM INTER· 

2.SetADDRESSIWitchtl9-28cothedelirtdaddro11. 
J. Sec ADDRESS COMP ARI! switch co STOP posit ion. 
4. To 1esumo p<ocasing1ft111n addre• romp1re ltop. 

depm1STARTpushbut1on. 

2.2.20 DilplayDoubl<wordfromM1in 
S1or11e(SE/DE) 

Todi1pl1y1nydoublewofd(rommain11or1ge: 
I.CE mus1boin11110 l or Oar h1vo SYSTEM INTER· 

LOCK switch on. 



2. O.prc1SSTOPpu•hbuuon. 
3. Set ADDRESS swi1che1 9 - 28 to dOlired doublcwo1d 

4. Set STORAGE SELECT Nit ch lo MAIN position . 
5. Depre ss DISPLAY pu...,bu1ton. The contents of main 

S1oragedoublewordlocationaddressed11edi<playedin 
1heST 1nd ABregis1ers(posi tion3ofrollm l - 4) 

Followche abovc1tepstodi•playCAWorCCW: 
!. CAWdisplayedin roller l ,position3. 
2. CCWdisplayedinposition3ofrollml and4. 

2.2.2 1 S101eDoublewordintoMain 
Storage (SE/OE) 

Tos1oreinto1nydoublcword loca1ioninmainsioragc 
I . CE must be in 11a1e I or 0 or It.ave SYSTEM INTER· 

2. 0.p<t ss STOPpushbunon. 
3.S.t ADDRESS 1witchcs 9-28 10 desired doubleword 

addrus 
4. Set STORAGE SELECT IWitch to MAIN position. 
S.S.1DATAswitche10--63 togene me deliredd111 
6. 0.prelS STOREpushbunon. 

Followthe 1bove11eps1ottore1newCAWorCCW: 
I. CAWs1oredfromDATAswitchu0-31. 
2. CCW stored from DAT A swi1 che1 0- 63 

2.2.22 Store Slnsle8yteintoMlin 
Storage (SE/DE) 

J.CE must be in state l or Oor hl¥e SYSTEM INTER· 
LOCK 1wi1chon 

2. O.preisSTOP pushbuUon 
3. S. t ADORESS switchu9-31 todesiredby1e1ddress. 
4. S.1 STORAGE SELECT Ni1ch to MAIN BYTE poti. 

Hon. 
S. Set the by~e of desired dato into iu cosrect position 

within1 hedoublewordofDATA1witche1 0-63. 
6. O.press STOREpushbuuon. 

2.2.23 Clm M1inStor1F l'tooedure 

Thefollowing prooedu1emaybeused1o cle1r (ripple)main 
s1orage of 1 subsystem H -u H general-purpose i nd 

~n°:~~:;rint registcn in local 1to11g< of 1 CE. CE must be 

I. O. press STOPpush,bunon. 
2. Place TESI" Ni!chin TEST potition 
3. Place REGISTER SELECT rotary switch in ATR 

polilion 

4. S. tDATA Nitc huasfollowi: 
If the sub•ystcm indudu an SE, se1 DATA 
swi tches0-3 1osc lcc1SE. 

b. If 1he subsys1em include• an SE and 1 DE.:1t1 
DATA 1wi1 ches 0-l9 10 select SE, repu ted five 
1imes .1nd sc1 DATA swi1che120- 231oselec1 DE. 
Thisre1uhsin rippling 1he SE fivc 1i mesfor each 
lime1hcDEisrippled.butitdoesno1c1uscmor 

C011di1ions.Anop1 ionJ l ptooedurei•to:1t tDATA 
Ni1che1 0- 3 lO select SE and DATA switches 
4- 7 10 select DE. This allows DE to ripple but 
cause1 SAR check1 duringrippleofsecondhalfof 
DE addrn ses 
lf1he1ubsy1temm1in1toragecon1isuor onlyone 
OE, stl DATA swi tchu 0- 3 10 :1tlec1 OE. SAR 
chcoks oeourduringrippleofseoondh.olfofDE 
1ddresse1 

5. O.prH$REGlSTERSETpulhbutton. 
6. Place REGISTER SELECT rot11y swi1ch in PSBAR 

poti tion. 
7. O.pressREGISTERSETpu .... but1on 
8. Place REGISTER SELECT ro1ary switch in PROCESS 

potition. 
9. lf1hesub1y.ceminclude1anSE.pr0«<dto1teplO.tf 

1hesub•ys1em doesno1indude 10SE.removecard11 
CE location 02A.C3F7 and jumper pin 1t 1oC11i011 
02A·B383D12toground. 

10. S.1 ADDRESS ""itches8,2J,and221odown("•1H) 
potition i nd 1U other ADDRESS switches to«n!er 
{"tr) position. Address 1witche1 2l 1nd 22 a use 
w1iting imo 11011gc;if 1hey arc se t 10 •'(l•• potition , 
t1oragcmaybe rippledin 1 Re1 dOnlymode. 

! I. Set STORAGE SELECT ro1ary 1wi1eh to MAIN 
]l0li1ion. 

12. SetOATAswitches0-63to .. ff' posi tion 
13. Depress ROS TRANSFER pu...,buuon. Observe tha\ 

D-r•gis1er{1oller l, poti1ion 2);,stepping1hrough 1.ll 
t1orag<addressu. OATA owitohseUingi1continuousiy 
l>ein511ored 1hroughouttheSEor DE. 

14. Set STORAGE SELECT ro1ary switch to loe1l; 0. 
1egi1ter 1topsstc pping. 

JS . S.t STORAGE SELECT ro1u y switdt to MAIN 
potition 

16. Depress SYSTEMRESETpulltbuttoo. 
17. Jf card was 1emo-...d and jumper wu inS!IU<d 11 

dneribedinmp9,replao;ecard andmnovejumpcr. 

2.2.24T1pcDrive Rewindl'tooe dure 

To causea ta pe torewind· 
l. S.t TESr switchto TEST. 
2. S.1 SCAN MODE 1wi1ch to FLT 



J.SctLOADUNITswitch .. toaddrrntapedrive. 

4. ~~~: 1~~~• ~~K1~::.CE and CHECK RESET push· 

2.2.2S FlT()per1tingProct<lure 

Refer to l.ADSpagcA6503fot FLToperllint1 procedure 

2.2.26 Requesting a Maint onanceSub1y11•m 

Theopeming ATCsys1em c.. n configu«amaintenance 
subiystem. To obiain •maintenance sulny•t•m. requesi 
opcming pcrsonnol 10 ini1i.11e 1 reconf1J1uratio~ procedure. 
lloading4.S.lcont1in11pr~dureformanualconfigu11-

1ionof1 1ubsys1cm. 



Theproven1ive main1en•nccschdule(T•bltl ·l)providn • 
checkou1routinedesigned1okeep1hc CEperformancc o1 
original specificacions.Seve•al 0(1hese pr<>«<lu•e• permit 
1n1 icip.:nion o(a hilure fo1 some or1hec1itical circuits, 
providing ample w;uning for replaceme nt pl•nnin1. Tht 
accur•Cyofth t sePftdklion•dependsupon the freqklCncy 
with which theche<koutpcoccdu•Cis run . Thefrequency 
•nd1horoughn tuofnch1"o«durtshouldbeincrcasedif 
wa uantedbythecondition1 

~'11<'0 

~" Dock Timlngaodo;11,;bu1lon 
ROSO-kl: 

OPl;mt..,lon 
9i11"• .. ,,........ 

Vduolchockoondc!Ulllng 
Voll•chocb 

-d;ngl.! 
-d;ng5.2 
-d;fl9'l.laodU 

- .. •.s 
- .. •.s 
- .... 6 

- .. !.1 
-ng5.3 

- .. 5.3.2 
IW<lir>gSA.1.l 
-..g s.m 

IMdiflol,7 
CMckm1,...r0<accumulft;on 
o!""'<;-uum0<•m,,.., ,..,.,, _.._..Chtek 
:::::::;:,t:=.:~~f!I· 
cteot1olldd a p- ol 
puoch..:ardHockagoifto1 1M 
ol<ln1olm•ooof lhet>1--·· 0-k!O<IOOM-,bolU, 

'"'"· ' od....-. :coblo 

=;.::::,::.=~ 
D'>o!:ktor -0<lmor-• 
adjustod-~ 

Votlly_,.1lonofmanuol 
conttofsood..,;1a....O
twl<c!lcon--•-...... 

y.....,.,.....,.,..,, 1...,;11tlht CE. 
O.oo:k ol•How,,.,.,, 

CHAPTERJ. l'REVEN'TIVEMAIN'TENANCE 



OIAPTER 4 , CHECKS, ADJ USTMENTS, AND REMOVA l.S 

This chapm encomp>AH 111 proccduru for uouble· pr<><><dure1 re111l111 10 l'O'<'H' 110 in 9020 OIE Powe• 
lhonting i nd checkout with lht txctp1 ion ofpo,...t. All Control1 1ndDimlhuHonM1nu1I 

Sf.CTION I. SERVICECHECKSAND 
REPAIR PROCEDU RES 

4.1 MAINSTORAGERIPPLETESTS 

4 . 1 .l~ 

CE mu11bein s111e O 
l . DepreASTOPpuohbum .... 
2.Se1 TESTJwitchtoTEST. 
l. Se1REGISTERSELEC'T 1witch toATR. 
4. SetOATArwitchnufollows: 

If lhe subsystem includu on SE, oet DATA 
iwitchesO- lloNleclSE. 

b. Ir the oubsystem indudH Pl SE Pld I DE, ,..t 
DATAiwilci>H0- 19 to ,..lect SE,repeatedf"' 
times, 1i>d DATA r.oitetw.20- 23 10,..lect OE. 
Thisreiu!t1 in ripplin1 1heSEfive tirncsforeadi 
lime !ht DE ;, rippled, but dotl not CIUl.eClfOI 

condi1ioo1.Anopliona lpn1ctdurell101tt DATA 
iwi1chC1 0 - l to ielect SE 1nd DAT A ""itchu 
4- 7 Lo select Dl!. Thl1 1llow1 DE lo•ipple but 
oa u1C1 SARcheck.l durin1 rippleof1t«1ndh1lror 
DE 1dd<CS1CI. 
lflhtl\lbsys\emmaln Horapoo..Utsofonlyone 
DE, ott DATA iwitcht1 0 - l to 1tl«1 DE. SAR 
check1 oceur durl111 ripple ofotcond lulfof DE 
lddresxs. 

J. Deprns REGlSTER SETpUShbunon. 
6. SetRECISTERS£LECT....itchtoPSBAR. 
7. Depns REGISTER S£T pwhbunon . 
I . Se1RECISTERSELECTiwitch10PROCESS. 
9. lf1hewbsy1temincllldes1nSE,proceed tollep lO. lf 

the1l>b1ys1emdonno1includc1nSl!,rerno¥et1rd11 
CE loCltion 02A-cJF7 and jumper pin 11 loCltion 
02A·B3Bl012lo1fOUnd. 

X.l(Soooo'-" 
JO. Set ADDRESS 11"'1tches l, 2.• .1nd30 1odown(~I") 

posi1lon ind 111 o ther ADDRESS1wi1ch<1toccnte1 
(''O")polilion. 

ll . Set STORAGESELECT 1witch m MAIN 
12. SetDATAiwltche10- 6Jtol. 
ll. Depm 1 ROS TRANSFE R pushbuuon . ObJ< rve 1ha1 

P.regil1• r (roller I, posi tion 2) is 11eppina through 111 
l t<»•F •ddreaes. 

14. Run 11 nomin1l ....t1oge for l /2 rnin"t• 
IS . To Slop 1u1, JO! STORAGE SELECT switch to 

LOCAC 
16. O..prnsSYSTf.MRESETplllhbutton . 
J7 . lf card-1remoYed111djumperin1t.11ledinH•p9. 

rrp[Aceca1d1ndr<movejumper. 

4.l.2~ 

CE mu11bein 1t1 tcO. 
l. Pefform1t<p11 - 9lnhe1din14.l.1. 
2. Sci AODltf.SSiwltch I 10 I .Set allolherADDRESS 

1wl1chct to O. X'1500oo0~ 
J. Set CHECK CONTROL iwitch ,o STOP. 
4. Dep<<N ROSTR.ANSFERpll!hbunon . 
S. Run11nornin1JYOlt1Ff0tl/2min u1e. 
6. To imp tctt. iel STORA.GI! SELECT lwi1ch to LOCAL. 
7. Depm1SYSTEMRESETpushbunon . 
l. lfeard -•JCmowd1ndjumper in11.1Uedin 1tep9, 

n1pbcccardandmnovejumper. 

4.\.3 Write/RcldAll0'1 

Performpr~umunderhtadinp 4 .t. l and 4.l .2 with 
OATA iwltchnoe ttoO. 



4.l.4Writo/RoodAlmna1ePa1mn 4.2.5 N0Pari1y8i1Paucrn 

I. Rope.,proc•duresundor4.l.J•nd4.l.2.wi1hoachby10 Repeal procedures undef 4.1.S. rn:1king sore 1ha1 the 
of DATA 1wilchesse110 IOlOJOIO(AA in ho~) STORAGESELECTswi1ch is in LOCAL 

2. Ropea!proceduresunder4.l.l•nd4.l.2.wilhoachbyte 
ofDATA 1wi1cheue1100 1010101 (55inhex) 

4.J .SNoPari1yBi1Pamm 

Re peal proceduresunder4.J.l and4.J.2,witheachbyteof 
DATA switches.et 1000000001 (Ol inhex).Thi11oitwill 
delerminewhethcr the p11i1y bi! for allS!o11ge1ddrelSOS 
canbe rue1.Jna\lprevious1em,1hep.a ri1ybi1ilst1 

4.2.l~ 

l. Se1AODRESSswjtches8,29.and3010!'1. 
2. S.1 DATAswitchu32-63 to l's. 
3. Se1STORAGESELECT1witch10LOCAL. 
4. S.1 RATEswi1ch10PROCESS. 
5. Depress ROS TRANSFER. 
6. Run 1tnominalvol13J0for 15 1<oonds. 
7. Tostopm1.depressSYSTEMRESET. 

4.2.2RudAlll's 

I . ~~~DDRESS key 8 to I .Set i ll other ADDRESS keys 

2. Set CHEC K CONTROL switch to STOP. 
3. Depress ROS TRANSFER. 
4.Runatnonlin1l•oltagefo1l51<oond1 
S. To 11op teS!.depru.<SYSTEMRESET. 

4.2.3~ 

Repeal pror:tdures und<t 4.2.l and 4.2.2, with DATA 
swi1ches32- 63ie1100 

4.2.4 Wri1 e/RoadAltem11e Pauern 

l.Rcpe11procedure1undcr4.2.land4.2.2.withDATA 
swi1chesJ2-631<t10 l0l01010inbytu4.S,6,and7. 

2. Repeat procedures under4.2.l and 4.2.2.with DATA 
1wi1ches 32- 63setto0l01010linbytes 4.S,6, 1nd7 

Th•ROStem areexpbinedinChapler4ofCETheoryof 
~rs~;ion. Opemingproccdures"e found on LADSp.>gc 

The ROSt•S11pro•id•athoroughcheckof1hc ROSbi1 
plane portion of the CE. Thtte 1osudo not require rh• 
exocutionofaprogram:specialhardware(hardcore)i1ustd 
1o run por1ion1of1he1ests. Thishardoorei1 1cstedfint10 
ensure1horl111dwaretes1ingcanproceedproperly.To 
prnvide background informarion fo< uouble1hoo1ins. a 
di1<:ussionofROSp.ari1ycheckingfo1Jows 

4.3.l ROSParityOrocking 

The ROSword isdividedin1ofourgro up$: bi1s0- l.2-42, 
43 - 68.and69- 99.Bi10-lareignoredandareno1 
parily..:hocked. The remaining !htee group$ are parity· 
ch•ckedindcpcnden1ly.Bi120i1theparitybitforbiu 
2- 42;bit8S.forbits43-68:1ndbit91 ,forbits69-99 

lf • parity•rroris doroc1ed.1hore1<t101hep.>rlofthe 
duaregist•rorindiciito<blckupl11chesconulningtho 
f1ilinggroupi,blocked.Then•wdataisnotp1edin1othis 
group.Thegrouporgroup$notinmorarero1<t andha\"O 
1heirp.>nofthenexi ROSwordga1edin.for oxamplc ,if 
bit87fails.there .. t!obits69-99isblocked.Thcothor 
twogroup$.hi!s6-421nd43-68,IC<'eivetheirport ionof 
1henex1ROSword 

The group jn orror may be determinod by ob1<rving 
ro11•rswitch2, por.ition2, 1hefim1hr .. ofthelastfi\"O 
indicators (ROS PTY: 6-42, 48-68. and 69-99). The 
indica1or($)th•li1 onindica1es1hefailinggroup(1).Th• 
f1ilingbit(1)m•ybeid•ntifiedbycornp.>ringtheindicated 
biuofthef•illnggroup(rollcr switches2.3, and4, 
po1i1ion4)with thebi ts listodin the ROS 1ddre1Slist(QZ 
logic)forlhatROSword. 

The address of the failing ROSwordrnaybefoundin 
the indicated fuviou.s ROS Address Registe1 (PROSAR) 
[RoUerswitch3,position4.thepreviousaddresslndica1or 
(PREV ADR A), 1m:widos the rogis1er indie11ion. If the 
indicatm is on, use PROSARA register; if off. use 
PROSARB regi1tor.] The alternate PROSAR contains the 
1ddressof1heword1h11 1ca: ... d1hef1Uinsword.ROSAR 
oontainsthe1ddte1Softhenox1 word.A ROSparityorror 
prcvenuthesercgistersfrom 1d•ancingf1ornthi•sme.The 
rcgisters areindicatedbyrollt<switch l ,polition4. 



4.3.2 ROSAll0"1.All!'sWordTom 

S101d in ROS are fourwo<dschat maybeuscdcocheok 
!he ROS icnsc 1mplifars.scnscla1chn.dau r•giucn,and 
indica1on.TW<>w0<dscon10in1llO"suceptfor1hcthree 
pari1ybi1S. Th•o1hertW<>wordscon11inalll"sexcop1bi1 
9J{parity69- 99).AllfourW<>rdshavecorrmpiri1y.Tu 
uscchesewo1ds.proc .. dufol!ows 

I. O.pressSYSTEMRESET. 
2. Se1CHECKCONTROL 1witchtoSTOP. 
J. SetREPEATROSAOORESSswitch 
4. Setrollorswi!ches2.J.and4topmition4 
S.Sec addressF02{hex)inAODRESS•wicch .. 8- J9 
6.0.pr<ssROSTRANSFER 
7. Obicrveindicator1ofrolleri2.3.and4;all indicalorJ 

shouldbeoffcxcop11hethre•paritybi11. 
8. 0.prossSYSTEMRESET. 
9.R•p.,.t'1epsS-S,using add<0ssFOJ 

JO. SetaddmtfOO{hex)inADDRESSswitchesS-19 
l!. O.prcssROSTRANSFER. 
12.0b<ervcind;monufrollenl.J. and4;allindicaton 

5houldbeon•xcep1bi19l 
ll. O.prcssSYSTEMRESET 
!4.Rcpn1stepsJO- IJ.using1ddreisFO! 

lncorr«lindica1ion1uniqu•1oonewordmaybcducto 
bit pbnc,1<11J0 1mplificr.or'"n1Clatch failufts. lncorrect 
indications common 10 FOO and FOi or commontoFO:? 
and FOJ may be due 10 sense latch. data register. or 
indicator failures 

4.3.3 ROSWordTcsts 

ThcROSwordteiucheok1heROShardcoreandcachbit 
of each ROS word. Eich ROS word bil is checked by 
comparing it wi1hancxpectedvalucforit.Theupectcd 
value u,.d for the comparison is obllined from 1hc 
manufacturing interface Jape from which the ROS bit 
planes uc manuf1c1ured. Topcrformthecomparison,tho 
ROS address is looded into ROSAR by way ofS. Each 
addressi1 uscdrepeliti•elyuntilcachbitintheROSword 
i1checked. lf1hcreis no comp11ison,thecesis1op1with 
th• failing bi1 and its 1ddrcss displ1yed on the system 
i:ontrolpancl 

Tho oper1till.I! pro«duro for !he ROS tcstsulinsthe 
ROSce1t 1apci1foundonlADSpageA6S03. lf anmoris 
encountereddurings1eps l - 8.procoedin 1ccord1ncewith 
heading4..J.4.tfanerrori1encoumcreddwingsteps9-!J, 
rcfer1oheading4.3.Sfor1ddi1ion1linformation 1nd 
procoedin1cc'ordancewi1h4.3.6 

4.3.4ROSH.rdcorcRepoir 

This re p.a irpro«durci:onlimofaseriuofobserntion• 
and 1ests to locate a f1ilure in the ROS hudcore. The 

correctopera tionofthehardcorei1nece,.:nyfor1ucc .. 1ful 
ces1ingof1heROSwordbi1S 

If any of the following failures occur. procoed 01 
directed: 
L. Failure1osiore l"s1ucco,.fullyinST.Thisf1iluremay 

be idencified by inspecting 1he indicators (roller 
swi1chesl and2.posi1ion3) 
1. Check Iha I SCAN MOOE swilch is set lo ROS; if it 

i•not. set it, 1ndrc.car1the1em. 
b. TrJcelhefailing bi1(1).u•inglogic. 1ndrepair . 

2 Failure 1ocomplc1c!PL(first dcpre,.ionofWAD). 
Thisf•ilurcmaybeidcn1ificdbyno1finding1he 
indicuionsspecificd ;n the teSI procedure(LADSpage 
A6S03) or by the WAD indk.Jtor (panel G) or 
TIMING GATE indicator (1otlerswi1ch4.posi tion S) 
remaining on 
a Checkforthefollowing 

(1) LOAO UNITswitchcs1rc set to the correcl 
channel and l/Ouni11ddress 

(2) CECllECKCon11olswitchi1so1toOSBL. 
(3) l/Ounicisrcldyandno1inTestmode 
(4) MAJN STORAGE SELECT swi1ch ;, sci to 

J'SASE. 
b 0.pre•SYSTEM RESET and BACKSPACE FLT 

BACK SPACE indic•tor (roller 3. polition 1) 
$hould nor come on; GAP ;nd icator (roU er J. 
po<ition l) 1hould come on. lf BACK SPACE 
fluhcs, the tope isnotatloadpotnl. lfitstays on. 
!he IOCE hH a malfunc1ion (prcu rc,.1 on IOCE 
co!t$0!e) or lhc subsysiem 1$ no1 propcfly con. 
figured. 
l11$pectsloragclon1ion0- 38(hex)forcorrect 
IPLd m.Comp1redisplayd11awi1hdm specified 
onLADSpagcA6SI!. 

d. If tape 1uns away, • failure of the 1es1 number 
comparo operation is indicated. Ei1herlhetest is 
notbeinspcrformedat 11lorllisnot1uccessful. 
O.pre,.BACKS/'ACE1o s10prun1w1yt1pc{will 
no1changelndlcations in1heCE),andusclhe 
followingp1ouduretoisola1e1he1roublc : 
(l)Cle11mainsto11g•. 
(2)Storcallorcesinl00and200ofmain 110rage. 

~~.:~ITse! upthebuffe11toscanin 11lbit1 

(l)SloreFF FFFFFF0300 0000 (hex)OI 
maln storagelocationsl08 and208 

(4) Jumper 02&8JG7810 to DOS ground 
(KU291TICLTII) 

(S) Sc1thefol1owing1witchcs 
CHECKCONTROL100SBL. 
SCAN MOOE to FLT wi1h REPEAT on. 

(6) Set up ROS 1ddrc• J3F In ROS ADDRESS 
COMPARE 1wllchu and depress ROS 
TRANSFER. 



(7)l(thepus1rWrcomr1<111,the1n1nurnber 
comparc ilfunctionil\l eo<m:tly. Tbeuoubl< 
m1mb<tomethi111which~n11the1e11 

rrom b<ing pnfonned •-1-. 1 mhsina TIC 
p11IK. 

(I) 1r !he fail uigger comnon,1 mislin&bit r.om 
ei1htr S Or Tis indicated . Sync on ROS 
1ddrHJ lSOwhileobKrvin1'&.n ou1 St T' 
forreference.Scope'PAL-O'whkhlhouldbe 
icti•edurins'Scanou1S+T'.Sc0ptblck ro 
thef1mn1bic. 

3. S10!lle check. This ranure may be !dentlflcd by Lhe 
FLT STG ERR lndka1or (<o!l<r5, pothlon 2)bc in& 
on. u .. Che ripple ccsu(hudini 4.1) wlthCHECk 
CONTROL switch wt co STOP to locate the faJBn1 
..,,~ 

4, F1ilurcto1topwithlhelp«if1Cdindicalionu(reradl 
depmsioll or LOAD. Tbt indiclliom .. lilltd on 
LADS ptte A6S03. (Tape mu1t oontinlle rvaq) 
Thll faihr.re;, eauwd by !he in1bility to make 1e1t 
numbercompuilon. Theexpectedoondilion 1Jall l '1 
In Sand 1 0 result faom PAL. u .. lhe followil\I 
JlfOOl'durctoitoll telhef1ih11e: 

Oi11blein1ervaltimer. 
SecCllECKControlJwitch10DSBL. 

c. Addthefollowingjumpentovound: 
(I) 020.0G4BJO ('~hie laln byp111' sCnll on 

ALOAP82l). 
(2) 02E·B3F6007('Scan0utST' on KU491). 

d. Depress SYSTEM RESET. 
•· With the <1111switches1U up, ... prna STORI!. 

Veril'yt ... tS 1ndToonl&inallO'a. PAL (l2-6J) 
lho..idcontaiallll'1(roller6 ,poticioal). 

f. Depresa DATA switches 0- 31 i nd depresa 
STORE. Verily thll S oontlill1 111 l 'a ft thH 
both T and PAL oont1in 111 O's (except pari1y 
bin). 

~: Whileinthe 11oploop,ROS1ddreull8A 
(1nd893iflC{2l,22) a l!)will be p tin1 IC1nd 
a conll1n1 1hrough Lhe 1dder. This may cauw 
10mtindicaton to glo.., dimly1ndmaypnente 1 
pu1'e IL the output of the uro-<lelection circui11. 
Tope.,..ntconflUOon ln1tcp1rand1.tlimin11e 
1hete indications by •ttin11!1 ADDRESS switchH 
tomoanddeprasin&SETIC. 

1- Re1wn DATA swil<:hesO- Jl louppotition1nd 
deprc11 DATA switche1 32-63. Depre11 STORE 
and>trify1hatSoonlli111allO'tandToont1im1U 
1'1, PAL shou!dlpinoontlillallO'i. 

h. Durin111ep1f 1nd 1, 1he ou1pu10(1heuro
de1ection circuill should indicr.io a uro result. 

Thisrniybe"'rif!fdbychecki111 02E·BJC6007 
f0< 1 1nil11•tl<"'J (ntt Al4 onlop: k UJ ll). 
rr conoctilldicltion1 1r•ftOlob11incd,check 
ur(M!e1ec1iondrcuiuy . Ficurc4-l.sho...s1rcprc· 
Knt.1CiY1:bllpotitloollnthedrcut11yu'wdform1 
number 1nd1ewlt comp11iw>n1inROSwordte111 
1ndFLT1. No1e1h11 1 bl!lnS(1ollerl)ori11 
correspondln1 biL posi lion In T (rolle r 2) ... m 
rcsul1 in 1u1ooutput rromPAL.PAli1 .. 1tol 
onlyifS 1ndTbothcon1alnOln1h11po1ition . 
Aloo n01e 1h11 lndlc1to11 are numbered O roJS ; 
•-1 .. S(Jl) 1ndT(63) 1rerollerblt35 

J• :::~ pound jumpe11 and murn Jwicche1 to 

5. 1Urdc:oreenor 11op. SeeLADSpqeA65l l. 

The ROS hlrd-rem11po""kf0<thebollotion1nd replir 
of 1 f.itlin1 ROS bit Of bill If the failure iJ in the ROS 
hlrd.,.1<e (up 101ndindudin1 1hese111C ll tche1).To1idin 
undent1ndin5the 1djumn1no1ndres1rictlon1of ROS.the 
foJlo..,ingb1ck11ound!nform1tlonit provided . 

The ROSuw11hecapaclti.,..couplin1be1~n 1 driY1: 

line1 nd 1 differentill .. n .. Linop1irto10n•r1te11iJn1I 
The nomi nal lian1l leY1:! from a sense lin.e poil is on 1he 
order of I mv. To 1mplify this lovt-le.,..I Danal to SLT 
levels, 1 '""""amplifier is ustd; I d ippin1 network sq111m 
thelO&llllandlimi111he1mplitlldt. 

Thew.,..ampliflfo it t1111nti1Uy 1..odiffercntial1mpli
flffl, 1 linear 1111pLifo1<, and 1 clipping net...,rk. Exit 
ampliflfrlli1Te...,1i1Uy•111t1the~fromaimpar1bl< 

K1U1: lineplinon e1ch p l•(C1nd O). The1wodiffe1entill 
ompliflfn ire thm dot-ORed ln10 the linear 1mplif•r. 
(Sina:on ly ones!deof ooeptob d1i¥en 11 1 timo,only 
one ofthet1"0differen1!.o l 1n>pliflfn .. nws11ignal.)llie 
ou1pu1 of the linelf 1mp!l f•r 11 then fed 1hrough 1he 
clippingMtworkto!he .. ntel1tch.Flaure4-2,A,.shows 1 
Lypical l 1nd0 111heoulput ofthe1en1e1mpJifier(1fler 
clipping).Referencetln>< T.maybe found 11loa1ion 
02C-E3A2006. Notothlttheou1putb1lway11bipol1r 
li,.W: the differcncabe11 ... en1l 1nd10ls 1he 1equencein 
...ltichlheposici...,1nd nepliY1: YOl t .. nrinpoccur. Al i. 
fin t potitiw, then MplM; 1 0, Mpliw, !hen positiw. 
(The lnitiaJ Ylll tqe 1wll'l1llcalled1he "s4na1n;tbe 
followin1kidback,Lhe''nco¥0<Y.~) 

Wiim oblef"rin& a st•in& or l 'a and 0'1 whik in 1 

,,-niculu loop(•-1 .. theuoploop),thtl"lmaybe 
distin1Wshed from the0'1bylookln1 111hefll! timooflhe 
posi1i...,Ylllt.1J01win.J.A I hls1Jhltprbe1 ndf11l ;1 0has 
11l111p obe 1nd 1~rf1U.Seof!aurc4-2,A 1nd8. 



Thcdri,..lineisd1iwnby 1 11ansi>1or in1 1408 
111nsis1or -1tr1ydriwema1rilr,88n1mis1or1p<rlM1plan<. 
O..clideofthcm>ttir.(1h.tl»wof1h.t111n1is1on)isd1ivm 
by 22 'select b .. bncdri,..'(SRBO)f4n1h.common 1oall 
bi1pl1ne1. Thcother$ideof1hemanix(1hecmiucrofthc 
u1nU.1on)isdri,..nby64"1eltc1bu1tmi11crdri,.."(SRED) 
i.ign.1l1.fourpe rbitpll nt.Thclf1n1i11orln 1hema11ix1t 
th• in1or1ec1ionof1he1c1iwSRR0 1ndS8ED i ign1kdriws 
the 1eloc1eddriw line. Top1c,..nt more1h1nonetr1nsi.ior 
frombein1gatedooine1chcyclc,d10S8BDpreccdu1he 
SBEDsignal.Se<Figur<4·2,C andD. 

4J .6 ROSHardw11eRepai• 

With theJ1<e~in11Neq.ound informationinmind,lh.t 
rnuluofthe ROS1csumaybeptoptrl1inmpoe1«l.Thc 
followin1discussion poooidcs1echnlqlH'!for ROS hardware 
teiU. ThtpOCC'durc on L.AOS p11<A6SOJ,i1cps9- ll. is 
URdtotunthei.su1ndto1e1upl<Opinsloofl$when 
fiiluruoi:cur.Addilionaluotlbltlhoo1inctechniqun1nd 
pocedurn,no1b1111don1he ROS1cs11,huebttnindl>dtd 
in thll discussion whtrc the1111 .. been found to be of 
v.iluetomainltnanoepersonntL 

AnowchartforROStrouble1hoo1ln1l1Jjveninth.e 
Diagnos1ic Techniqun 1ec1ion or tile 7201-02 FEMDM. 
ROStimin1inform11ioni1foundonL.ADSp11"A8004.A 
durt of JellJe 1mplif1Cr • nd Jente l11ch locl1i<wu Is 
pro\'idtd on logic page EFSOL Refer 10 l>udin&4.9 for 
S11obe limin1 1ndbia1op1imilin1pocedurc. 

4.3.6.l WeatSemeAmpli(1CrOutPI'( 

Aloworwuklignal1h111ppea11withtlow111nsilicln11nd 
low 1mpli1udcs (f"i&w• 4-2. E) may be caultd by low 
1orqueonthepreaurepllte1,dirton 1h.tbi1pllne,or 1 
poord1iwsign1l. 

Whcnewr 1 poorL010isfound,1hefirslrcquircrncntis 
to 1ub1!i1u1c 1oothcr1enie1mpli(ier card 10 be 1u1e the 
card is nol at fault. The c11d used. PN 5801524, hu fou1 
1mplifierch1nnellooit. 

On 1 few occu:ions.poor•n•1mpli(1Crope111ionhu 
been 1<aoedto1missinJ·llVbias•ohqe. Thi1<:1U1CSlhe 
•n•1mplif1Ct tobehlw n ifh ft11bllled11 ·7V. The 
biti1ppeumuchwiderthlnr>0rmal.Owckforpoortolder 
COll,..Cliom 10¥Qlupbwu1nd for loose •oha,e ton· 
n«ron. 

Jfthe...,.k0<1 tput is1mWtollow1orque, the lorque 
lltouldbecorrected,ulinl;thepooccdurellrldtrheading 
4.J)J.Contaminationon lhebitpllntmaybeiuff.atntro 
l11«UJethe diS11nabetweenthedri¥l:lin<11bt1ndthe 
MlllC Unqc:ausin1rcduc:edou1pu1. lf1hisl1rhlca111,1hc 
bitpl1nemustbede1ned.Thepro<edurefor1hlsisundor 
hcading4. IJ.2. 

Asloworlowu11ydriw1rlltsi11or0<1tpu1rcsulttin 

~~icln~nie 1mplif1Cr Oll!pul . F"igurc 4·?, G, showi 1his 

4.3.6.2 Di11orred or Missin1~n1eAmplif1C10utpu1 

Adi11011cdor mlssin1 bi1(Fi1ure 4·2.F)mayhccauscd by 
ei1htr 1nop<nor1ohortclrcuit . Either1he1enielinco11hc 
d1ivelinecould beop<n. lfrhedrivelinei1open.1hc 
outpu1of1hedriverlf1nsi.iorwill1ppe1r11shown ln 
Fi1ure4·2.ll. 

l'ossible ohonedC011di1ion11re:1..-n1elined!or1•d10 
ground,10 1na.dj1ccn1wn1eline,orto1driwlin<.A1enw 
1;,.. to d1iw lint short is 1he most prol»ble. A detailed 
!f0<1bleshootin1poO«durtfor 1hilcondi1ionfolio.... 

The w111<lin<1 1rt isol1tedfromthebitpla,..dri,..lin<1 
by-11hcc1 oflmilMyl11 • . rf1hisshec1isP<10Crwed or lw 
1pieceofcond1Kti,..11Uttrillcmbeddtdinit,1shortlnl)' 
occur. When 1hi:s happen•. f1~ure1 can OC<'Ur in 1U bil 
pbne1 bu1willbetimitedtoonebitpositioninei1her1M 
upperorlowerwo•d{111umin1onlyooepunclure) . 

lfa solid <hon exlltt, the input 101he1ense 1mpli(1Cr 
will be 11 1ppro~lnu1ely 6V. This e1n he KOp<d wilh lhe 
machlnelnSING LECYCLl!af!erdtp<essingSTART. 

An al1ern1!1wproocduf0,wbich 1llows 1 compl<1echeck 
forlt1bJebol...,tndrl,..linet 1nd..-nseline1orvauncl,i1 
11follows: 
I. Remow pressure l»r from bouom of bit plant wi1hoo1 

rtm<Mn1 prmwo from pessure platet. Thil txpoRS the 
overllpped11e1of1h.t1M1pllne1.1bs 1ndthedriwtinc 
tab•. 

2. A redwiresupplyingt6Vileonn<e1ed1oe1chedi;e o( 
the drm: line 1reaof 1hc !Mt pllne. Jsolate lhex +6V 
t1bsfrorn1Mlrm1tincbi1planet1blbyilippinJ1111\all 
pie<e olin1ul11in1m11crill bctWHn lhem. A pieoe ol 
1"mch c11d11ockcanbeuwd 

Be w1y careful not to damage rhe bi1 plane when 
insertin1thein1ulator . 

3.Checkforlnfinireresi11ancebe1weendriwline11nd 
pound. Thisb bell don< by eonn•clina anohmmem 
1mmimallbypuacapaciror1t1opofplane.Thcrcare 
1...0 capaciron, one ror cac:h half of 1he plan<. Bolh 
must be checked. Coone<:I t tnet•• lead 10+ tide o( 

C1pKitor.Thcresist1nccahould~iotfini1e1f1tr JO 
1045aecond1whencapaci1orhasfuUydu1Jtd . 

4. lfreadin1illnfinile.poorcd1onex1plane1nd1epe11 
a1ep1l1hrouJhJ1bo¥1.Conrinueunrnlllplanesarc 
checttdordefec1iwpllneilloCl1ed.lf1shwtil 
indic:a1cd,pror:udto1tep5. 
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S. Rrlnprenur<0<1p1•mu•pialnone1t11ime.Meter 
shol>ldlhow1higherrrsisll!l«wht-nprHU1rei1rod1>eed 
nur<kfm . 

.t!2!!.t If 1M mi111nco dor1 not thlni< when the 
prtU11r<pllt<111erollxed.•11!1tinethec.blincf•omtho 
l /3bolrd11othe1rny. Th<shor1 could1bobtin this 

6. Ro ....... dofcc1ivtpbneulin&proc:edureundcrh01di"1 
4. ll. l. lnopec:111ulndicl1edbyf1iijn1bi1poM1ion1nd 
prusu<epll1e1h111frcctedresi11111coreadiag.lh~ 
offoroip m1mial ii found,car<fWtyremo>'ei1.lf1 
holeisfound,chcckfor1burtorforeip111bs11n«"" 
.. n .. pl11t,whichmighti>IY<amcdhol<.An<wbit 
pl.In< mull be ordoml to ••pba any roond not to haw 
comple1e isolation from .. n .. lines. Use Heps I through 
3 to wrify COf!dltion of new bit plan< when it ii 
if1111ll•d. 

7.A1<mpouryrepai1m1ybc:1111dewhile1wai1in1pamby• 
ulin11jtieo;eofp[Wicwnp<>rtr1n1f>11en1w11pper 
from1clpm1ep1ck.age111nin1ul11or.Thi11ddi1ional 
1hkkntlloflnwiatingm1mialwi!l reduco1heou1pul 
from thll plon<,ho~"''·OO•n 1 defm; ... bit plane 
will work for 1 time afl•r lltvinl bun romo .. d and 
reln111lld.Thi1sltouldnotb<co:rlidmd1pe1manent 
repair 

lfunable1oiwl11e1hecou,.of1 di1tomd<>rmWingbit 
ulin1theprecedln1pr~ure,Of!eofthelenprob.1ble 
shonoropencoodi1ion1<11i1t1. Thenoublc:m1yoftonbe 
llol.atedbycheck!n1ph)'1icallytdj1conl loanion1forligns 
ofdi11ortion.AneumpleissltowninFip.le4·3.A1111mc: 
th11bitl7Uildiltort<d.8it87L ilno.molbulbitl6L 
lhowldi11or1ion. Ashortproblblyexilt1be\wc"11bits87U 
111d86L 

A complete r<sistancochedl of1ho ROS11nym1ybe 
mockwhidlwiU llolm 1nyolthepoao"b~shorl oropcn 

oondltions. Proettdufollowt: 
I . ~mo,,.thefollowirt1fromthe11<1ofto11C10m : 

1. s.n .. 1mplillr!1ca•d1. 
b.Drivt1<11d•. 
c. BuHo-Ooord>'Olt.1pJ""'f"rt. 
d. S.1<c1abk:s. 

2. Mokerni111na rudinpbetweenpoil'lllindiatedin1he 
111tleofl'i.frur<4.J. 

l. lto11101hetrouble1ndmaltother•pair. 

4.3.6.3 f.x1r1or MiningBit1 

Ex1r1 (plck•d) ormini"J(dropprd)bitscan <e1Wt from 
rlrctrlcal oolso,latt ROSb11ncliln1.ormultiplcdrivtl in• 
.. 1ec1lon. Most of thoK problems will be intermittent. To 
de1crmln• which ii the mo11 probable cause. refer 10 
4J.6.S. 

4.3.6.3.1 El«triell Moil<. Noiw Jlfublems 11< UIUllly 
ch1rx1rr~ntutr10<millin1bit11ndby 
f1iluroofthtROSuni11ooprr11eruo1·f1te1othtfolJ·7V 
bi:ulimit.Poniblesowceiolelcmicalnoiseindudt: poor 
able drcnwi1h.in 1hc ROS unit ; IJIOUAdloopswithinthc 
J)'ll•m;1ndckfcc1i..,Jwi1ches,cap1ci1ot1.1ndcoolinsf1n 
motors.Auooblcshootin1pr~ut•ilsiwn in4.3.6.3 .2 . 

Cable dr ... wi1hi• the ROS unit hcri1lcal . Due to tM 
high pin in 1t.e wme 1mplifier1, 1ny noile p;cked up dwi"I 
suobe1inieis,.tintothel11dwsu1bi1.l1i11he1dore 
impe111i .. 1h111M cabin be catflullyroutedtominimizc 
noise coup[in1 and pickup. F'l'lr• 4-1 sltowt lhe cable 
dreain1in1typica1Elbo11d.Nolehow1heshield<dinpu1 
Clbln11cplacod1oac1111shioldbetwcen1helnput1nd 
oulpUt pins of the '""""•mplif,.11:1lsoi>0t<thal the 
indMd111lltad111ep[1ccddownbc1 ..... nthepin1. f iJurt 
4.Jsfiows the abl<•ou ti"lbtl,...m the E l ,E2,andE3 
boards. No 1ignific1nt departure from the rou1in1 shown 
$1touldbcm.odo:thcup0tu1ttonoi1<cannotbetolerllod 

Noi .. ""'"also result from vound loopt within the 
l)'llem. To prev1mt ground loopt, the ROS frame, lnch•di"I 
thesplckr1,ilelectrie1!1yi10l.a1<dfrom thtmochine framc 
excopt for the 1inaJeconntc1lon throu&h ROS de retmn 
line to the common ground in frame Ot . (ROS frame ii 
connmcd toROSdc r<tumline.) lfex1 r1neouslignabto 
f11me grounds ore p1t1ent. they must be r<mo"'d ( ... 
he1ding4.8). 

Another 10urce ofnoiMm1ybc:opencap.1cltorsln the 
voltqe c.rouo,,.11 on pit C. boa•dl El 111d E2. The 
cap1ci10111<enffikdonlyon1heEl1nd E2bo1rd1. 

The souceptibilityoftheROSunittonoilecanbc 
rrinimlud by 1dj111tin& the strobe acourately. Th• fol· 
lowin1aitoriashouldbemet: 
I. ROS strol>e width, me1sur<d • • the 1<111< unpllllr!r, 

should110texoced30n111SO!lo1mpli11>ck.Strobewidth 
ulow:u20n1ilacapt.1blei( the ROSbla1ijmi tscan 
btreache4.Since1hemobes1r<Fntntedbym1ny 
drivtllipall, .. ,..rar1t•sc...,p11r .. ,.lhouldbec:he.:bd 
for minimum width. 

2. ROSllrol>e tlminglhoold(olllnthettnmol•no-bit 
{nq11i .. )puhe.AbilpoM1ionin1he«n1tro{theplane 
should be: med for th.ii rnoasunmu1. Mt.sured u S05 
ampli11.1ck,theno-bitpubclhouldo""rlapthettrol>e 
p111Mby8n1on rbe1ndf1ll. 

!:!2!!;Noileproblonn 1relntrnaifiedbylowhumldi1y .Th< 
rec.om111tndedhu!ltidi1yforproperopentionl14'toSO!lo. 

4J.6.3.2 Troubleshootinl Noise Probloms. Tho followin1 
procedurelhouldbeu,.din1roubleshoo1ln1ooiscprob· 
lems: 
l. Stop ROS clock by 1<1ting RATE 1wit~h ~o SINGLE 

CYCLE. 
2. Dtpre11START.The1<n1< 1mplificri1re nowp1td . 

1201-01 t<.MM nnol ..., 
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3. With bin 01 normal set1ing, ob$01w failing sense 
amplir.cr outpun with an 0$dl1oseope. F1iling and 
non·failingbitsconbecompHcd. 

4.0.ock for noise pulses of sufficient 1mpli1ude 10 1ync 
1he ><Opt. Any1hing o""' 200 mv could indic11c 1 
sh0J1edsenseandd!iwline 

5. Slowly reduce the bias toward -7V. No~rc1ul1ing flom 
inconecccablcdrc.,usuallyshow1upbelwtcn.9Vand 
·7V. !1 will appear as a 20·MHz signal having an 
1mpli1ude of about l/2V. The coaxial cables from the 
anayco1hesenst•mplif1<rsshouldbecarcfullyd<c,..d 
1oconect1his.Referto1heditcuuionin4.J.6.3.lfor 
co1rec1 cable dre$$. When correctly dresscd.1hc cables 
shouldbelacWin1opo1itionsoth111he1roublewillnot 

Noise from 01hcr sourcu musi be found by system· 
atically climinuing J>O"ible causu one at 1 time whHe 
observing1hcoseillOSC<>pe.Coolingf_anseanbediscon· 
"'°!edone 11a1ime.fo1c><amplt.Rtfcrtotbeditcu"ion 
in4.3.6.3.lfor1ddition1linfo1mation. 

4.3.6.3.J Late ROSB11nching.Whcn 1hebr1nchpo11ionof 
1hc ncxi ROS 1ddressisda11-dcpenden1,itisno1 .. allablc 
umi!la1einthemachinccycle.Ducto 1 malfunc1ionor 1 
timing problem. 1he correct next ROS address may be 
decodedla!e.ROSARwillusuallybe st ltolfec11ybut1hc 
ROSwordwillno1bedrivenoutofthe anaycorrcc1ly . 
ThisconditionisdesaibedaslateROSbranching.ll can 
produce ROSparitychccksinpancrn1which 1redifficuh 
to distinguish from thooecaustd by elecuial noi>e. The 
followingm<lhodmaybeustdtodiffcrenti11cbetwunthc 

AftC?themachinehas.,oppedwithaROSpa1itycheck 
indieation.oneaddi1ionzlwordwillhavebeentt1doutof 
ROS.Thc addttssof thisadditionalROSwordwill be 
indicJtedinROSAR.ltmayormaynotbeingoodp1rity 
Since th• ROS clod wasitopped whrn thiswwdwH read 
ouc,noporilycheckindicationspertliningtoitwillbeon 

The ROS wo1dwhich eaused1hcmorwill haveiis 
addrcss inPROSARAorPROSARB.dependi111.onthestatc 
of the PREY ADR A !1igger. The section of this word 
which was out of parity will be saved in ROSDR. The 
rcm1indcrof ROSDRwillcon11inbi11fromthewordrr1d 
ou1of1crtheerror 

Be<:1uie <lccuiczl noise burs111re u1ually 1eve11I milli· 
secortd1long.111< .. condwordwillu111allybeoutofpari1y 
1Swcllas1hclirstifnoixi11hecause.Lookupthe1ddrcss 
oflhelutword re1dout(1hcaddrrssinROSAR)in111< 
ROS 1ddrc.,list1nddctcrminewh•th•ritisingoodp1rity. 
lfit is ingoodparity.ll1cROSb11nchingis1h<!prob•b~ 
t1oublr;iFnot,noise5houldbc1u•pec1ed. 

4.3.6.3 .4 Mulliple Ori•• Lln• Sele.:tion. Failum in which 
'°"'"bits are pi<=ked while otlt•rsortdroppedmayresull 
frommorr thononcdrivelincbeingoctivco1alim<.Wlt<n 
thcrei1insuflicien1informa1iontoes11blilh1p11tcrn 
whichmigh1indica1e1ninroncctdrcO<kofpl1ne.qu"m 
plane. or dri••. th< fol!owingproctdure may be used to 

find1heittondac1ivedriveline 
I. ROSrcpeatonaddrc., 1hatfoils. 
2. l'llllthcvol1ageronnectorsfromth•driverboard1onra1 

1time(leoving 1hconcfor 1h<plancbeing1ddte$1td) 
until 1hc failure dilappears.ThilwHlbe1h<plan<:with 
111< second cooduc1ingdrivelinc. Reconnoct allvolugc 

3. Sctupthcosci!IOICopeHfoltows 
•·Form 1 !m3U coi10Fin•ul11<dwirc.Useoneortwo 

1urnsonly.Conn«t lhis coitbe1weenchoprobetip 
andlheprobegroundconnrction 

b.Ust1low·YOltag< st l1ingooth•=illoscopc. 
4. Moveth•coil!Jowly1crosst he botromofthcplancneor 

1h<:drivelines.As 1he oonductingdrivelinci1aP" 
prooched, 1 vohagcwillbeinductdin1hccoil.Thiswill 
iK1late 1he 1roub!ctoobout1hrudrivelincswhicheon 
thcnbeacoped oormally. 

4.3.6.4 ROSPari1yChecksinW1itS\1te 

When ROSpari1ychcck1uecxpe1ienccdinwaitsmc,the 
ROSclocki1 opcrati111lllhcn i1shouldnot.To,,.rify1h is• 
l.DisableinTervallimer 
2. Rcpl1ct1ysteminwaitstateasfollows: 

a. DeprcssSYSTEMRESET 
b. SctDATAkcybitJ4to a l . 
c. Sel11lAODRESSkcystoO 
d. Depress STORE. 
e. DeprcssPSWRESTART. 

3. Scope 02C·D3M6 (see logic RX003, net CD4 for·pin 
location).There1hould benoclockpulses ifm1chine is 
ope111ingconectly 

4. Depress SYSTEM RESET; PO clock puls<1 lhould be 

Intermittent ROS failures cannot always be rrsolved by 
ca rd «placement. An effort should be made to ga1hcr 
information from logouts and indicarnr !ights1oescablish 
the failingpancrn.Oneofthcfollowingcondjtionsmaybe 
found: 
!.Failures inoncbitineithcrtheupptrorlowcrword:A 

shot1maycxistbetween 1 drivelineanda se nseline. 



The •honed ...... ~ ... an ...... r1ilurr1in111 pb ..... 
but only th< >h<N1ed bit linewiUr1il.Rdcrro".l.6.2 
f0<uoubklhootintinfonn1tion. 

2. F1ilum in multiple bin in0Mpllnc: Thisisp<ob1bly 
due 10 low sense 1mplif"'' outp11t.usu11Jy a .... d by 
pbf>tC011l1roin1 lion0<lowt0<quep<oblrim.The11me 
bltposi1ion1intood1ddrusc11ndr1ilin11ddrnsc1 
Wiould be compared f1u ampli1ude11 1hcOu1pu1 o< 1hc 
scn .. 1mplif"'"· Varying ROS bias vol11ge willu1111lly 
make low oulpul problems more 1ppm1nt . Refer to 
4.J.6. 1 foruoublu hooling .information. 

l.F1ilu rcsinoncbi tinonepl.one:Coni.min1tlonor1b.od 
pl1nc i1i ndia1cd.Whcnthepl.onemu11be1<pl1ced,bl11 
should be rricd111 tcmpllf1ry1<p1irllfltil pH111rri¥C. 
Thisr1ilu•epattcrn could1lsobe1nH1lyindi<;Jtlonof 
11epl,1bove. 

4. Failwt1iolrnulttplebininmultipi.pbnn(uu1bit1): 
Moy be due to noise problemi. Rder to4.l.6.l.I r"' 
additional infornution.Can beca.,..dbypiiflcboth 
upper andl<:>oiwrwordlotetMr,p1oducifta111effec1i¥C 
OJtinaof1he bits of the two WOfdJ: Thisis U1111lly1 
mul1ofl.o1e ROSb11nchin1in wh ichbit llof ROSAR 
i1scttool1te toC011 ttolp tingoftheupper1ndlo~r 
word 11robe.ComultCLDs 1ndROS lddreJ1 li11;n5 to 
¥Crify thi1. Reftrto4.l.6.3.Jfo r additlonal1nformation 
onlaieROSbranching 

'· F1lluroslnmultiplebi11in muhlpl• pl1ne1(mbsin11nd 
u111 bill): M1y indica te ROS power oupply imJU· 
l.oritltl. Mult iplr dri•er sclrclkm also nusn both utta 
1ndmluinabits.An111alysisof 1ddm1t1whlchf1l1and 
.cldreu.u which woflr .....wly isolateslhlsplOblem 10 
inCO<m:tdtcodtofcill«rpbM,quarltrplant,ordrh-e. 
Theonewhlchdoesrt0tf1ilislhemoneo111decode.A 
m0<ecoonprehcnsiYeproce<lurefort•oublelhooll11&lhlt 
conditlonisP,..nin 4.J.6.3.4. 

Theoperat ingproceduref01tM F1ulll.ocallonTe111 lson 
LADSp1geA6S OJ. lf 1nerrot 1top lsencounwed,p<oceed 
ln 1c:cordlncc with ti« following: hudlna 4.4.J far 
lllrdcore errors, 4.4.3 forzet<><yclrerror1.and4.4 ... fOI 
or>eqcletrrors. 

4.4.l FLTlla.dcoreRq>air 

Thllreplirprocedureconillnof1icrinofoblert11ion1 
Ind tull to loca1e 1 flilurein the FLT hardcore.Co1rect 
opc11tlonof1Mhardcoreisrwoeswyfor_,..ful lt1tln5 
of 1herem.t1nder of1hcCEh1fiiwue.8eforeproceedlrlt 

with the FLT h:lfdc0<e re plin, be 111re 1h11 ROS ii 
operllid«properly(hudin1 4.l). lr utyof thefollowing 
failures occur, prouff u directed: 
L F1ilure 101tore l'1oucaul'uUy in ST. Th isf1ilure m1y 

beidentifledbyln1pKlin1tMindlc11on(roller1wi1che1 
l.nd2,posi1lonl) : 
1. Check thll SCAN MODE 1witch i1 se t lo FLT 

p<>1i1ion:ifl1l1 no1.sctll1ndrnt1nthc1e1ts. 
b.Trx e1hef1illngbl1(1).u1ln1 l0Jic,1 nd1ep.1ir. 

2. F•ilure 10 comple le IPL (n111 depression of LOAD). 
Refert ohndln14.3.4,f11luu2,forfut1herde1ails. 

l.S1orogecheclt. Thlsr1ilure maybeiden1lf1edbythe FLT 
STG ERR indic11or(roller S,posilkm 2)beingon. Use 
the ripple 1es11 (ht1din1 ... I) wichCllECl(CQNTROL 
swi1chsc110STOP1oloa1c1hef1ilin11ddrHL 

4. F1ilwe 1011opwi1hthe1pecifocdindication1af1erud1 
depcasioa of LOAD. Rder 1ohc1din14.3.4,fa~ure4, 
f0<furlherdeuib. 

S. Hardcoreentll'ltop1.Stt LADS J>ll"A6S l l. 

4.4.2 FLTZ....,.Cycle Te111 

The r.ero cycle or .. Kin ln-1.:on out" FLT1 chee~ each 
nigger by flm resc!dn5 11, !hen tc l!lng it, and then 
resening it •pin. The followln111e111re chcckcd with 
1hescte1t1: 

Reset tot••"· 
Sc2n-in pathllotrigen. 
l.ero1nd0Mdock1dvan" . 
Abilityoft1igtnloreuinthrirval1>Cilothe1btcnceof 

d"". 
Scan.outmatriJt. 

4.4.JFLTZ..1o<)'cle Repai: 

Whcn 1nerror1top occu r!, lhefoUowinJinfornution 1bout 
lhef1ilure i11vaU1blelnthe;onsoleindic11on· 
I. Tosi number of the f11Un1 1est (S9- l5). Thil numbcr 

refen to r.ero..:ycle SCOPEX whk:hgiYCl the n1mc of 
thcui&gerandlllC01tect1t11e,1ttor resc1. Rckrto 
logic page A6SOJ f0< an uplar1a1ion of the nomion 
usedinSCOPEX. 

2. Wlmhcrthetriqtr lt1c1uaUysct0<resc1.lntomeases 
thilisnotpollible;e4 .. ROSAR andST. 

3.Whetherfailwewa1sotido1intemtittent. 
4. Whether1M11opwasalll«lbyanl{00<1tongeentll' . 

To isol.o1eth•trouble: 
I. SetTESTMODEIWitch to REPl!AT. 
2. Depress START. 



)_Sync lh< K<>pc on 1ho 'ROS addrc" compare'>ignal 
with 1hcaddru softh<l1.imicro-in11ruc1ion(soeFigurc 
4-6 for 1Can1nwordand ROSsync address)b•fo«!hc 
1e11 cycltcountlC!in•he AODRE.SS swi1ches and1eopc 
1hepoinr ca lled oucin1heuro<ydeli11ing 

4. Fof u .. Ha liming rderonce during the sc>n-OUI 

opcmion,displaythc 'cnable scanbypa"' sign•lon1ho 
scopc;rcfer10Figu1C4·7 . 

S.SCOPEXindicale> whethcrthctriggcri•st!(S)or reso1 
(R) andwhoth<!thepointcallcdoutinlhclisting isa O 
oral(Oisrninus,lisplus) 

6. Di •idethefa ilurcthrtcways· 
1. The11iggcri• notbeingscanncd101hcpropcrvaluc 

(sccp 7). 
b.Thc nigg<risbeingsccorrtsctcorrcc!lyu 1ean1n 

1imobu1da.e>no1rc1ain 1his •alue un1il1ean-0u11ime 
(1lCp8). 

c. Thc triggcr is 111hccorrcc1 nlucdudng1C0n-0ut$0 
1hc mo1 must occur during se1 n-0u1 and result 
cornparison(11ep9) 

7. lf1hclrigg<1i1notbeing1Canncd101he«mcC1 smc, 
1hccausccouldbeb1d1Can1no1 a f1ul1yniggcr.lf$0: 
a. Go 10 the AU>o at the page callcdoutinSCOPEX 

1ndscopccheinputsfrom scan(ga1candbil).This i1 
10metimcs1hroughnormalda1apa1h•:•-11.,R 1ndE 
regi1mniggcrs.Jfthcgaceandbi11rcptcscnt, 
rcplicethc card(1)in1hcniggcr.This applics 1lro10a 
rc .. 1,excepl th'1 il mustbedc1crmincd!h•1noncof 
cheinpu11 11cprcscnt 1ooven ide1hc <C'"I 

b. lf1hcpccorthcda1abi1ismissing,naccbackwhilc 
JY11dngonchcmicro--ins1ruc1ion1ha11C111Jin!othc 
nigg<rinquc5!ion{Figurc~).Thcwordcon11ining 
the bit may be found in scan~n and logout bit 
assignmom• shown on LADS pag•• A661l - A6641 
andA652l - A6S6l . 

8.lf1hef1iling1<iggcri1ini1i1llysc1tothcconW..,.luc 
andci!angcsbeforoi1 is scanncdout,it couldbec1used 
by cnoneou1imorac1ion between tri&scr>. In ollca .. 1, 
where pof.Siblc,random values have be<nplacedin the 
01hcr1<igge1t 
a. GolheALDo111he pagecallodoutinSCOPEX and 

scopc 1heinputs 1ndrcso11cothcuiggc1.Thc1ime 
pl'riodofintc1cJ1i11f1<11C0n-in onduntil af!er 
sc1n-0ut. 

b. Thisisbcs1 done bysyncingonthe ROS address that 
performs thc scan-in. llris may bcdctCfminedf1om 
scan1nand logoutb it ossignmcntsshownonLADS 
p-sesA6521-A664l. 

9.lf 1hctriggcri1 .. 1101heco"cctS111c at 1can-out,do 
the following: 
1. Go to 1hc logicpagccalledoutinSCOPEXond scope 

1hcou1pu1ofrhe!1igger 
b.GototheKTpagcfedbythc indica1ordriver1nd 

scopethcANDfcdbybit androl!Cfpo!ilionorscan 

word.Thisscopin11sh ouldbcdoncwith1hc roller 
conioining1he uigger inquntion1urnedto ano1het 
posilion . 

c.lfthcbi1isno1pruen1,tracel>.ock!hrough1hc 
circuitry101hcindica1ord tiverandrnak•1hcrep•if. 

d. lf1hc p t• i•no! pro .. nl, naa:b•ck 101he addrc" 
scqucncer.l11eaddressscqucncerand lefth•lfbi1"e 
set from word I of the tcsl di!• during scan~n wirh 
oddrossscqucncc•cqual1ozero. 

e.lf1hcga1eispresc n1.goforward1oth•corrcc1 
KTSXXpage •ndchockthe oucpucon1hcrigll!1idc 
of the page 

4.4.4 FLTOnc-CyclcRcpoir 

When a onc-(ycle eJ101occun.1hc !cstnumber,shown in 
S{O- lS), rcfc n to the one.cycle listingofSCOPEX;1« 
LADSpag<A6SO). ln add;tion,lhcna1urcoflhc1e11 
fa;lurcii indicatcd 
l . CE failurr.Con!inu1l(FAJLindica1oron)or;nm· 

minent(PASS andFA!Lindicatorson) . 
2.Storageflilurc.STORCHKindicatoron. 
3. t/0 fo ilure. Channel (CCC indica1or on) o• 1/0 uni• 

(UOCindimoron). 

Whenafailurcoccun,procoed H follows · 
l loca!e 1C'1inSCOPEX anddctc1minenumberofclfdS 

1ignir.ed as G/F,G/Fl,1nd 1hoseli1ceda1endof1ut: 
a. tffouro<fcwcrcudsarc significd,<0pl1ce1hem as 

describ<dinllop2below. 
b. If five or mo1e c1rd1 arc 1;gnified. scoping is 

rcqui1ed.Tbc1echniqucforscopinaisdcscribcd 
onL\DSpagcA6S03 
lf !he tjming informationcon1Jins an •ora ~ in 
!hcvaluccolunm,refcrtorhe !ogicbeca usc 1hc 

~~:~~k~:':;'. or 1hc trigger or latch involves hVO 
2. If four or fewer cords are involved, replace them as 

follows 
0.!crminc pannumberof eachcardhomALDo, 
card . Ob!ainonencw cardof to(hlypc. 

b. Changc cachcard,onebyonc 
(l)Oonotturnoffpower . 
(2) Aflcr changing 1 card, set REPEAT >witch 

• nddepicss START.This opcm ionre>etsthe 

~.~and fail triggers and rcpeat1 th'; failing 

(3)1f1hc1clion11kcninS!ep(2)didnottorrect 
1ho crouble(PASSindiC11oronandFAIL 
indicator off}, reset REPEAT1wi1ch and 
rtplace1hcorigin1lc11d 

(4)Repca1 1tcps(2)1nd(J)un1il • llsU$pct1cd 
card1 havebetnchangcdor1hc 1roublcis 
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rontcied. l(c11d reph«men1 dOH "°'CO<· 
1ec1 lht uouble.proettd wilh•l•pl below. Ir 
r•pl1cemen11made1his1c11pui,re11auFLT1 
rromlh•beginning. 

J. lrfi••ormorccard11rein"<llvedwcardrcpl1ccmen1 
don not <:<><r<tct the 1<ouble.isolo1c the trouble by 

..sint thetropln1tod1niq ... <1nc1ib<don LADSP'c< 
A6SOJ.N01•lha11ho11C1n-ou1opomlonoccuneither 
1t800nt1fier1hell1!cloclr.c)'Cleora(mthedocl 
11U"°"w.ncdand1l1reecye1ttha ... p1ued.The 
lln<1bt111•fo1allt1iigeritlut1rttt1nnoedou1by1hc 
1ddru1 oequencer brinJ equal toll Of Ins. The 
1tigcn1ha111ett1nn•doutby1headdreu1t<jutnce1 
h<in1 equal to 14 or more ate ROSAR, ROSOR. GCTJ. 
PAL,ST,LM,XY,K.N,1ndlSAR. Thtselri1&er1will 
ch1n1<1t11ei(thcnorm1lcloclr.b 1llowedto1t1rt 
h<for<t they 1reumpled.U..the'enablo11C1nbypau" 
1ignllfor•dtreacc;rc(cr10 Figwo4·7. 

4A.5 SCOPEX Tirninp 

ThiJ discuu.ion iJ 10 racilitH• main1eo11nce ptrtOMels" 
under111ndin1 or tho SCOPEX 1imings sho""" on LADS 
p1gcA6SOJ. hcotlliJ1Jof 1nupllnationoftlme1A,B.C, 
and Owithrcfem1cetowhatil•cl111Jlyl'llpponin1intbe 
1mcltin•.TluoU&fiolltlhilwriuup,1heurm""0.11"'me1nt 
eitJm110 ... o. 

The 7201-02 worbontheblllio::priMiplo 1ha1data 
no..tfromuigor1olo1ch1ou'CPl.andlhltthe1Jigcn 
....... 1c1oclr.timoandlo1cha11i>0t-dod time.The 
FlT1,.rm1Jly tnt1du1p1lhf•omonet1ige1,throup 
111 aAOCiltcd latch.and into another t1iat1 . From ht1e.i1 
iJ.C..nried out to'1"'"1ndchccked.Onlytwodoclr.pulses 
lf<required1operfo•mlhisfunction.Oncpu.lscilnffded 
1osetltlntolh1fi,.tuiger1r>daddrtt:1torTM1ROSw0<dto 
brin1upappropriltcp1<stoplalthedlu1othen.ext 
triger.Thonol<loclr.puhcpuseslh•d&Uftomthefint 
lri&F•toiul11cli..Tho..condclodtplllseseulhld&tain10 
tK1rig .. 1obetas1ed. 

\libm synced"" ROSacldraslSOanddiqlloyi1111Juu 
cloclr.puba,lhlfintpulleRC11onlhe'°°P"lsoc1....ily1he 
one1t1ddre• ISOand1c:111-inisjustbein1completcd.Th< 
micro-oidmto sctnin10S&.TarcinCASblocklSO,bu1 
these lriger11r<tnol1ctu1Uy Htuntil1hcnutdoclr. p11lse; 
i,..,thc9CCO<lddockpulseseen.Thit'""°"dclockpu.lscls 
theonoofln~ru1 . lt ls1tl!tiltimetlutthefl"tlri&ge•in 

tbepalllwilllLl,..daU•tilltolt(qlfllhocqeofS&.T) 
unlea it lw boon pm'iously IClllned into. 

~lheflt11timin&1&SCOf'EXeaabedloclmcd.ltis 

tho last lhown "" LADS !"I• A6SOJ, timl D. Whm 
SCOP"l!X st1~11 line litould be upduriQ&D,lt mwlbe 
up JhOftly Into \ht second clod: pulot and remain up 
until almost th• Ame time in the third clock pulte. It 

maylllY1becnuplOlid11the1tutoAlhtiecondclo<:lr. 
p11lseLf itwa1scanntdintop'""°'111y,bu1 it mull remain 
up 11 leHI during 1he •condclock and nol<loc:lr. pulse• 
1ouan1fertheda11tothcla1eh. 

Tho second 1imeisC. Thi1i11hetime1hedatai1pmin1 
chrouah rho latch . "The doll mull be up at ~ut by 1he 
secondn01<lockpulse1ndutendth•oush•htthirddoclr. 
pulse101llowi11op1cin101henexttrla•• · 

The third l~ne is A. This muns •lllt tlw ~ne should 
comeupoome1imedurin1tbethirdclockpulse1ndremain 
up . It is from her• lh111h< d111w~I beK10nned 001 . 

Thcfounh1imeisB.Thisisu1"'-lly1p1i11J line 1nd 
mayh1Y1tclockpuheusocia1cdwi1hlt,buti1mu1tbeup 
during1he 1h irdclockpulse.his 1hc p 1cwhich1ran1fer1 
1hclalchd11 1into1hctri~r 

Notelhatwhenworkingwi1hcer11in1u111hercwil!be 
oaly two d ockpulsellhowin1. Whm thiJisnue,tirnuA 
and8portain1otheth.irdpulselhowrl.1imeC1othefim 
not.cJoclr. pulso.1ndtimeDtolhtf111tdoclr.pulse."ThcCE 
should folow tlwSCOPEXwith theAl.Otopon.whenevet 
possible,iohcmayrnorein1eJ11Fnt!ydccidewllatis 
conect. 

Figutc -4-8, A, is a pic!orill .. """''>' Wnllar to !hot 
lllown on LADS P"I< A650J. 1t illustr1!11 1 1ypical FLT 
tlr.atwillt<111he1bili1yo( themachineto lfansfcrblt63of 
A.throuaJ!thepanllel.clder.intoposlllon63ofT.Todo 

~b~fh~~~ :!;i.~~~~ht ~~~r:;.:~i:; 
ptrmilUdtONllfOflWOC)'clea. 

Ourinl the fifll cloct.cyclo (Fll"re4-8, 8),tho ROS 
wordC0<1t1in1rniero-orde,.nccm.aryto p tebit6JofB 
throuaflthtlld<krandin1opositlon6l of T,whe1eitwill 
be decodod &ndtxccu1cd. The second clock C¥Cle isne-eded 
101C<X1mpLi1hinp1ing10T. 

Ourin1thtMconddockcycle,lh•ROS1ense!.uches arc 
heldreset.1ht1ebyptt""ntin1 dccodoofthesecoodROS 

word.ThlsprcY1nlldH1<oyiflctbed:at1•tupinthc 
pre>'louscycle. 

4.5 DIAGNOSTICS 

CEdialftOll.k:prOl"Jlll•teloadedintothc 1ysttmfrom tbe 
Sy11em M1in1cnancc Tape. For the mo1t lh0<ouaJ! t<Jlif'IJ, 
lhediagn01tiealhouldberunundorhiaJ!.low,udnobia1 
(r<tftr to Chlpltr S, hnding S.2, for 1t11rl)n1I d1ecki11J 
pzocedure). 

To run th• CE dilgnoatiea ii ii neceu.ry 10 lu."" 
C0<1figured • ~malnttftllnce subl)'lttm"consi11in1oftbe 
foUowiflaminimumnllftlberofclnnett tJ: lhtCE1obc 
!Hied, 1n ICICE, mi SE. a TCU, Md I tape drM: . The 
subsyHemm1yh<confipredbythtopefl\fn&ATC 1ys1em 
or,ifthcelcmen111ttin1tlle1.Ho,l1maybcconfigwed 
manu.Uy.Rcfe11oheoding4.5.l form1n111lconflauntion 
procedure . 
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With a maintma1>« subsyoiom c011f>eiar•d and 11>e 
JYll•mmaintcn>naUpcmountcd011oneof1he 1ob<ys1em 
upe dri•••. 1 subsystem IPL oftl>e diasnocs1k programs 
maybeuccutedfromtMCEufollo,.,, : 
l.TurnlhcTESTswi1cboff 
2. Bo ut11in 1ha1 1he SYSTEM INTERLOCK key is in 1ho 

offpo<l1ion(counmdodw;s. ). 
l. S.t 1M MAIN STORAGE SELECT 1wi1ch to 1he 

numbcrol1Mmain1e,..1>«subsyuomSE. 
4. S.1 11>e LOAD UNIT switches to thc 1ddm1 ol the 

J)'ltemmai•nenanuupedr~. 

S. O.pressLOAO. 

IPL Jold1Go/No-Gowhichfun110J1ub1eq""n!lycallf 
; 0 1h<Bl'icStoroge Te1twhich,in turn, <1ll1ln lilrdcore 
H.o<dcore 1u1omaric1lly load1 the Subsy11cm Oi11"011ic 
Mooi1or (SOM). SOM 1oes in roa wait 1111e 10 permit enuy 
olinpu1mewge1inwltichthcop"fl10rlj)Kifoe1d"anos1ic 
proplm 1«!lort110 be run. SOM is iruer>ded toll< the 
primary moni•or for nmninJ CE occlioru but will not 
1ccommod11c mulliproceuing or mul1iprogriimmir'lf. The 
Mulliprocming Oiognoi1k Monitm (MOM) will KCOm· 
modltcthHe. MDM "'nb<loadedbySDMlf itil 1pecified 
by.noperator'1inputmewge. 

For further informllion reg.ud in& Go/No.Co, Basic 
S1oro1< Te11, ll1rdrore. SOM.""' MOM D/E refer to 1hc 
liloin1enanceMoni1orMannl(PNS444417).lnlddi1ion, 
de1aikdopcr11in1rrquiremenufordia&flOltlc•ction1uc 
Aiwnincochdiagnooticaectiond<1Cription. 

4.5 .1 M1nualC011f11ur1tH)r)of 
Mainten1nccSub1rstem 

Mmu1l configu11Honofamainten1ncc1ub1y1t•m•cquim 
th11 the 1ub1y11em elemenu be in lll tC U•O. FurthCf, 
conlidemion mu11 be given to 1he lOCB 10 TCU channel 
conncctiom10th111heTCtJdt0$l!nwillbeoMwhkhcan 
1e1ually c:ommuniatc with the IOCE. lkldinp 4.5.l .I 
1hrough4.5.1Aproridepror:edumformanuallycoa
fll"rin& uch ol !he elt1nmu in a minimum MOblyllem: 
1W11Cly,CE, IOCE, SE, and TCU. 

4.S .J.I Man ualConf'lurationofCE 

Thcfollowin1procedu1eou1linc1the 1ction1 1h11muatbe 
uken 1t 1heC£con1rolpanelduringthcmanP1lconf'lurl· 
1ionof1maintenancewblyS1cm. 
1. Stt 11>eCCR: 

1.PlactTESTrwitchin TEST positlolt . 
b. Place REGISTER SELECT totary owitch in CCR 

po<ltion . 

c. 1kpre11RESET(ForceCEin101hcStopl.oop) 
d'. DATA swil<hel (l2-6J): ltl Jwil<hH on for this 

CE's SCON•nd communi.,.tionsbitl and lhe main
tenanct sub1y11crnSEondJOCf.con•munk1tio111bi11 
(1hc formalisi ndicotcd beneo th1he1wit, hn). 

e.S.t rollerStoposi1ionS(CCR). 
f. O.preu REGISTER SET pt1shbunon ind obstrve 

th.I! 111< bill in the da11 switchn 11< ltt into the 
C<:R. 

2. S.tATRs l and2: 
1 . Pl.ace REGISTERSELECT rotaryowil<hintheATR 

position. 
b. DATA s~irch•• (0-3): stt 1he kkn1ir,., of 1he 

subJ)'1t•mSEinto the d1101wi1chc1. 
c.Stt rollc r 2toposilionl(ATR). 
d. 0.preu REGISTER SET pushbunon i nd obstrve 

th.It th.c 1ub1y1tcm SE identifier is 1r1nsforred into 
ATR llotl. 

3. S.tPSBAR: 
1. Pl.act REGISTER SELECT roury switch in the 

PSBARposition. 
b. OATA1witchcs(4 1-SI): •t 1hnedU11Witchcsto 

c.ScLrollcrStoporition l (PSBAR). 
d.O.pre11REG ISTERSET pushbu11on1ndobi<rve 

that laslcal PSBAR is1<1 10 mos 1nd physical 
PSllARb1<11othcSEiden1if1<rrron1ATRslo1 l 

4.Sc• TESTIWitchtonormalpositiott . 

4.5.l.2 M1nuolConfigumionollOCE 

The followin1procedureoullinc1themion1lhllmUllb< 
takm II the JOCE control pariel durin1 !he manPll 
oonfiguratlon ora m1in tenancc1ubsyllemfort•llingof1 
CE. The following steps pcrmi! the manu1l1etlln8ofthc 
IOCECCR: 
1.Pllct TEST switchinTESTpot.i1lon. 
2. PlaceREGlSTERSELECTIW'i1chinCCRpot.itH)r) 
3. DATA 1wi1chn{0-31): stt the eonuoUina; CE's SCON 

and communic1tion1 biU and the sublyitcm SE a>m· 
munic1tiom biU irllo thcdu1 swi1cl>es(the formot ii 
indi<lt'4benc1ththedauswi1chcs). 

4.S.t1ollc13toposition7(CCR). 
S. 0.prcu REGISTER SET pushbul10ll ind obstrw th.It 

thebl11ln thed111switche1 1rcu1111lcrredto theCCR. 
6.Sc1 1ho TE.sTswitchtonormalpori1ion. 

4.5.IJ M111uolConf11umionolSE 

Thefollowin1pocedweoutlinelthe1Ction1thltmuscbe 
11kcn 11 tl>e SE durint the manPll conf.~11tion of 1 
mainmun"suhlyll•mfmtcstina;theCE. 



J.S.1thcCCRby1c1 
o. PbccTESTSWlTCH in!hc TEST posi l ion. 
b. DeprcssRESET. 
c. ~~~ INHIBIT CHECK STOP •wi!ch in OFF po•i· 

d. S.! MARK SWJTCtt 4 lo .. Im fim CCR by1 0 
(di,.cp•dMarkPari1y) · 

o. Set DATA SWITCHESto!hed•siredb;tpal1ernfor 
1ho byte 10 be .. ,. u .. the forma1 of the CCR 
indicators. Th• bi t p.auorn1sho"ldincludc1hecom· 
munication1 biU for the subsyi!cm CE and IOCE 
(byte l) •nd thcCE'sSCONbit(byte 2). 

r. Deptcss SET CONFJG and obsor~ thai tho daia biU 
arc nansfcncdtothcCCR 

g. O.prcssSTOP 
2.S.1thcCCR by te2 

1. Rcpea1s1ep1d-g u•ing MARKSWITCll 7ins1cpd 

!:!2!!:DonotdeprcssRESET. 

b. S.1TESTswitch10normalposilion 

4.S.J,4 ManualConfiaurationof TCU 

The followingprocodurcou1linestheac1ioo1 th1tmu.ibe 
11kena1thcTCUduring1he man11.1lcoofigu111iooof1 
maintenance subsyi!em for tesiing1hcCE.Theproccdure 
permin 1hoconfiguringofei1 herinmf1ct tothesubsy1tem 
IOCE and includ<1ste ps to perform a Release command 
from the unused in tcrf1cc if ;1 h:u been reserved by a 
previous operation. To .. , the TCU CCR. perform 1he 
following•lepsaithe TCUmainl cnancepanel: 

l.l'Jug the followingjacb 
OFF LINE 
TCU ADDRESS (plug a nl id address ob .. rvi"i 
oddparily) 

TU ADDRESS (plua • n!id address ob10rvingodd 
p1ri1y) 

2. 0.1ermi newhethcr primary or secondary interface is 
to be coofogurcd (depends on IOCE 10 TCU chon nel 
cabling). 

Notc: P•imuy • IITTFB • YOP 
S.conda<y• INTF A • XOP 

3. If X or Y OP INTERFACE lamp is on for the channol 
to be configured (or if neither is on), perform 
conf!Juration (•teps 8- IO);otherwise,it isn<«S$lry 
ropeiform 1 release on tho opposi te interfacc(1teps 
4-7) 

4. Plug: INTF A if X OP INTERFACE lamp ison; lNTF 
8 ifY OP INTERFACE lamp is on 

S. Plug 08 hex (Relu .. commond) in l:OMMM<IO I and 
plug STOP for COMMAND I . 

6. 0.pressMACHRESET. 
1. Depress START and ob .. rvo 1h>1 the in lcrface i• 

«lca .. d {X OP INTERFAC E or Y OP INTERFACE 
l•mpgoesof() 

8.Plug!htfollowingjacks· 
INTF 8 (if primary in1erface i11obe confiaurcd) 
INTF A (if secondary interface is 10 be con· 

figured) 
COMMAND I · 03 he• (Set Configuration com· 

mand) + STOP. 
WRDATA J.0.1iredconfi8uJ11ion· 

BinO- J con<1pond IO CE l-4SC0Nbits; 
bit• S- 7 correspond to IOCE 1- Joommun i· 
colion1bits(obsorvooddporityforCEgro"p 
of bits and IOCE groupofbits 10parately: bit 
4 ii the pari ty bit for the lOCE group). 

!:!2!!:Bece<11inALLONESisnotplugged. 

9. ~:'~~R~ART and o1ae,ve that coof11umioo is IOI 

10. Remove ill pin• inMrcdaru" (includingOFFLlNE). 

The1imingprocodurc1ndchecklfor1heCEdelaylines1nd 
singltsho1111e found on LADS 1"8e• A800l ,A8002. ROS 
timingprocedurci1onLADSpqeM!I004. 

All lamps on the CE con1rol panel. nsod11td with 1 
pan icub r roller switch, light when 11le roller swil ch is 
bc tw~n do1 en11. All lamps on the CE control pan•I not 
associ.Ued with the roller swi1ehc1 or power light when 
LAMP TEST ALLOW IND pulhbuttorr is depressed . 

4.8 SIGNAL TOFRAMEGROUND 
SHORTS: SERVICE CHECK 

To make the CE less A11COp1ible to lmWenl •oltagc 
problems,thCTeshouldbe1singlef11rnegroundconnection 
for uchCE.Thltis, 1lldc1eturn1 inlheCEs11eb<ough1 
to 1 common DC return bu:s wh ich is located in the powe1 
wall.lti1fromlhisbu:slh11 1 DCmumtomachinoframe 
ground is made. The syitem should be c~ked for 
lignal·to.fr;1me ground lh01t1dwin1in1ulla1ion.Additionll 
framegrounds ~u.se unexpl1inedmors;foruample,ROS 

puitychecksor 1tongccheck1. 



SECTION2. ADJUSTMENTS 

The ROS timing and bill or< op1lmiud by 1 proccdu,. 
c1 lled .. shrnooing'".A ROS 1lunog i11 1wo<limen1ion1I plot 
(biu .. lime) of the f1;1ure poln1 1 or ROS. Theshmoo 
klen1irtu rho oplimum opeming point ofbo1h 1h• biu 
mlupondtlH:timeoftheltodingedpof •h•1!rob< 
liJllal. 

4.9.1Adjuamen11'1"occd111e 

The odjtnnnmtl and shmooi,.. pr«ed111n1r< fourid on 
Ur.05 pogts A8004 ind A808S . Fipe 44 !hows the 
Wl>'t1111pH fO< I typiall I Ind 0 bl1. lllsicllly. the 
ll!mooingprocedu>ttitiifollowi. : 
l.Adjustliminght1ceo<tllncewiththeprocedur<insteps 

I 1hrough Vil on Ur.DSp>IC A8004.Pl"ep.treaplotof 
the bi11 .. 1ime f1ilurepoillt1whilerunnil11di111nos1ic: 
program numb<< Ol 3CO 

2. Vary 1he11robe po1i1ion 1boul its lnilill time value in 
S-n1incremen11whilelheROSbbeln1exetcilcd.At 
u<htime50t!ing,varyth• ROSma11inllponolromrol 
from .7y 10 -20V, 0tt0<ding IHMh tho upptt ind tho 
lower VM (·18varilbk supply)va!pri11 which ROS 
trronocc .... . A1udif1ilur<poU,t,1ltottt0rdthof&ilifl& 
ROStddreu 1nd bit . Thitdai1shouldbeplottedon1 
!~~(shmoo). Atypical>hmooilill1>1111tt"dinFiglln! 

l. The op1imum val,.. of 11toM 1imirt1 1nd VM ii 
demmincdby pllcin111oc11ngleof .. e16VbylSns 
withinthc1?e1defincdby1hef1ilurepoint1oftho 
shmoo.There<:t1ngleshouldbe .. rticolly0<ntered 
wjthin 1he shmoowhile 1111int1lnln1 the r•cta ngl•aru 
mor·free. h 1111ybe tothtleflorrightofcenter, 

~~~·;.~~-8 on 1he 1qil1ble delay taps. See Fi1um 4·t t 

4.Jfthe rectangle cannotbepll«dwithinancrror.free 
are111dcfined1b<M.tho ROS must be debuged . This 
111i1111rquire bi11nd5CnWplar1tclmtina.ll .. din1 4.9.2 
define11heprcscribeddebuggif'llpror:cdw•. 

S. WheJ1 th• nuchine his bttn dtb .... d 111isrKtorily to 
.tllow1UCCCssrlllcompl<1iortof1tep121ndl,the 
op1imumstrobetirnin1 .n<IROSm1tP,.lpar1tlCO<ttrol 
5C1tiit1willbeth<ttnte1poin1or1horee11fllle.l(this 
pointdoo1notlicon1qJueof1tlObetimingatt1i111blt 
with the ·S-n1incrcmen11ofthedcl1y line,th•opor•Hng 

puint sltould be on 1n in<rc111tn11I value 11cloK11 
pol$ibloto1heindic:1tcdpoint. h1111ybc101h•ld1or 
righ1ofcen1er 

6. With ROS 1<t 11 op limum mobe timing. ROS m1rgin1I 
panel con trol ls tobc •11icd ~20\\ofiuoptimumvalue 
(111 other lo&ic:vol11gc1 are left It nomln•l):1ho ROS, 
bein1apinucrcioedin1J11ddre11C1.will•un•rror·fttt 
durin1thi1ROS1111tgillalp.tnclcontrolqrilhon . 

7. lf 11cp6ilsuccc .. ru11yromplt1ed.murnROSmar&i111l 
paMI conuol to hi op1imum value. Tbc optimized 
va1 .... ormo1Ktimin11nd ROS 1111rginllpa11<Jconuol 
1reth•n""llOnli""opemionlltel1inp(0<thoROS.lf 
1trp6aonnCM be suecc1:1follycomplt1ed,thtoptimiu· 
•io<tP<ocedUtOIRUltber ....... ted. 

4.9.2DebuginJl'rocedure 

Thl1proccduresh1llbcfo1Jo~if1hecondition1of11ep12 
1nd lofhHdina4.9 .lc1nnotbc 1uccellfu!lyme1 
I . Tho1hmoashownln Figu<•4-10i11typic•l•umpleof 

anarc1dcfinodbyf•iluropoin11.Notetlu.t1h•rocorde<I 
bi111nd1ddr< ... 1in•rr0<tendtobc10petltivewi1hin 
theoepMn1loncl1h••~•of1h•pcakofth•lhmoo.lf 
only0M01twobi11ar•1•po1t•dlycausinaf1ilutcs 
throuJbout the shmoo,.., • ll•mpt 1111y be made 10 
impro .. 1hcslunoobyr<placing0<nclu."llnttente 
amplificr <:o•dl. 1r thfff OI mo<• bill •ppur to be 
aollllin1f1ilu<tt,0tlfttplacin1thocard1(foroncor1wo 
bit1)doo1notsullldon1lyimp"""'tholhmoo.scopr:tlw 
bit1 10 .. rify whldi,ifany,iswe1k(10CF1Btn14·1l). 
R<pe1"dlyf1ilin1plaM1shooklboclHMdfim. 

2. Remove the ROS plar>Hindicated by the shmoof1iluro 
point11ndclt1nthoroughly1ccordingto4.ll.l.4.ll .2 . 
and4.] ).). Whentheclm1cdpl1nes h1vebccnrepl1ccd. 
re-evaluatetko shmoo1ccordin1 to1tcp121ndlof 
4.9 .l.lf1hqe1tops11e1uccessful.rontin1><withthe 
rcmaining11ep1of1hooptimiu tionproccdure 

l. If the improvement obtained by the initial cleaninail 
not1Ufftcicntlomeet1hoeo<>ditionsof11ep1 21ndlof 
4.9.l.reptatltep2abow!. 

4.]f.1fttrthciecondcleanin&,Jteps21ndlof4.9.I 
cannotbes!KUlll"uUycomplctt"d,lglinY-erify1e1tiniof 
theamplificn. !fall cardlpOW!tobeproperly1e11«1, 
and oplimiuHon 11WI ii not possi"blt, r•plaH thr 
ampline• ca1d(1)in 1he posi1ion(1)of1hcp<cdominlnt 

::!.bit(•), ond ropelt the entire op1imiu1ion pro-



4 l J llASICCLOCKTlMING 4. ll JOS2SINGLE.SHOT ADJUSTMENTS 

!•fe, 10LADSp;1gttA8001 1ndA800lfo1CEclock 
,iming procedure and 10 Lo\DS page A8006 fortlorage Rd« 10 ALD ZP090 for 1052 singluho1 •djus1men1S . 
. 0.,n:<ol~locklimingl"oc•dure. Mcasure all 1imcdura1ion1>11hc l .SVJovol 
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SECTlON3. REMOVALS 

Obsc,.,.. 1he followini: general hinll on romoval and 
replacemencof1ssemblies 
l.Turn olTpower. 
2.Usc1herigh11oolfor1he job. 
3.Gethe\pif1heassemblyish<•"Y· 
4.Payauen1ion1ocheorderofpam{sp•cer1,w:asher1, 

ecc.)ro 1h11install3!ionwillbecon•cr 
S. T•8 wires"' they ue removed. Do nor t1us1 your 

4.12 BOARD REPAIR ANO REPLACEM ENT 

Theprocedureforropai1ing 1nd1eplacingbo11dsi1de11iled 
inSLTPack.agingfETO~t. 

Thefollowingpar1gr:iph1discuss rcmoval.de1ning.and 
inmlla!ionofROSbitplane1. 

4.13. 1 Removal 

Thefollowin5proa:dureforicmovalof1heROSbitplane1 
mustbecarefutlyfol\owed 
l.Rcleascpressureon!hc sixpreuu rep!a tesbylooscning 

1he l2 1orquescrewsin1hespide r (Fi5ure4·l4).Usc 
mnda rdbri•rnlwrencliortorqueWTench(PN461450). 
Do not remo•e to1que screws;ju•1 relieveprcssure.Do 
no1looscnmaining1crewi 

2.Roleascpressureonupper 1ndlowcrdriveconn ec1011by 
loosening pressu re hex screws {four per connoc101). Do 
notremovepressurehexscrew1;]u"relicveprcssurc 

J.Rcmove1he1womainingsc1cwionlxnhupperand 
lowcrdrivecoonec1on. 

4.Removerhefourcorn•rhusctewionthcspidc1. 
5. Remove therwoknurlodnu11on thespider.Theym1y 

beremovedbylund. 
6. Remove spider fromtwocon1<11tlld1.Thesixprossure 

plateu reheld1ospiderby1hel2re11ining1erewi 
7.Removerubberprcssurop.adfromthetwocenm11ud1. 
8. Woaringlin1.f<eegloves(PN46142l). ca1efullyremove 

bit plane from alignment pins and cemer studs by 
holdinaatcenterofeachhorirontaledge.Planemustbe 
held andgen!lylifledwithoutbeing 11lowcd101>ow01 
louchanything 

CALrJ"lON 
The bit pl•ne mull not be CJ<310d,folded,sc<atched. 
allowed1ocomtinrontact wi1h oil{includiog1kinoils). 
01subjoctcd 1odu11.The sa meis u u•oftheseoielin .. 

4.13.2 Cloning 

Th• following procodure fo1 cl•aning the ROS bit planes 
mu11be ciirefullyfollowedjuslpriortoioll1lbtiooof1he1e 
bit planes: 
l. W•oringlin1.free5love1{PN 461421),propar•• l•ri:ellat 

1urface,atloa1111l1rge u bitpl1ne,byw,1shingilwilh 
lin1.f1ee clo1h (PN 46l622)tl>oroughly P.hirared wilh 
clcancrsolution(PN 450608).F1eon • 1f>ouldno1be 
u .. d. 

2.Cloan sc nscpl1neandupper 1ndlowerconnec1or11bs 
by washing them wilh linl·fr<e cloth !horoughly sa rn· 
r11edwithcleaner soluHoo. 

3. P11cobitplaneonpr<pued1urfoce,Mybr' 1ideup 
4. Fold new lint·freecl01 h into pad about 3 01 4 ioches 

square 1nd u turaleitwithcle1nerrolution. 
5. Rub the bit planewi1hpadoverentiro 1u1f1ce.1tar!ing 

>loneend andrubbingbackandforthovcrenlire 
Jength. lf pad bcginstodry,rcapplyclnnersolucion. 

CAl!l" lON 
Under no circumstance1should theclean<rsolutionbe 
applieddiroctly!othebitpbne orienieplane 

6. lm mcdiltely 1fterdrying,installbitpl1ne. 

4.J3.31nmllation 

The following procedure for thein.iallationofcleanROS 
bicpl1nesmu11becarefullyfollowcd 
l. Turn the l2rc11ininascrcwson1pide1CCWuntilthc: 

sixprc11Ureplatesueloosc 1nd U..t1pins1spider.Do 
notb1ckscrewioutp11tthi1poin t. 

2.Cleanbo1hbitand .. n,. pl1ne1, 11describedin4 . ll .2. 

Undernocircumstancesshould cleaningrolu!ionbe 
1pplieddirectlyto1hebi1planeorsenseplane. 



RetoininQScrew• 
(li>tofrwelve) 
Do No1 Touch! 

Upper Drive 

Connecror 

TorqlJf: Screwl 
(siJt ofrwe lve) 
(Numbenrelerro 
Torque Sequence) 

Pren.,,ePlore 
(one of •i~ ) 



l. lmn>«ll.o 1elypl1oe bit planeowr 1hetwooe1H•111uds, 
Myl1rlide1pln111enoepl.one,with1liinmentholeup 
1ndlio1 down . Ctn1lyprnscopp<rl1nd1roundupper 
1lig11mentholtflat1pin111en1epl111<1ndthen<lo 
sameforlowe<slot . (UpperholeproYide1bolh 
horizorltal and ftftk.111lipment ; lower llot poo"ridel 
only horizorlul 11ipment.) Bit pl.one m ... 1 be flat 
apinJI oenoe pl.one. Oittlr. rqjm11ion 111op1nd 
boltomolbi! plloM. Oriw line Ros mllSlcompltlely 
co..r wnu liM 11 both top and bouom of bit plaM. 
(Uotwntelir1eforbi10u1'P"'•ndblt90upperfu11li1 
cheek.)lrtherfllstrllionilnotcorrect,p""'lhebit 
plaMupuf11aspoaiblt . lfthe1e&iltta1ioncanno1bo 
corrected,rtpl.ocethtbi1pl.one 1ndchtd:rrp1111ion 
1pin. lfi1 i111illincorr«t,cont1e1thtpl.on1th1ough 
your1r<1oft'"" . 

4 . lnsullbolh upp<rllldlowerdriYl!connectorprn1ure 
b&rl wilh the two reuln.Jn11erewsoneach.Do not 
tiJf'uenpmsurehex1<ttws. Redieclith11bitplaneil 
n111pin11senuplaneand lhltregim11ionl.ocontct . 

,H2ll;Clnn therubbe< 1U<f1ceof thepr<u1Ue b111 
b•forelnmll1tion. 

S. J n111l11ubberpre1Surtpod~r1hetwoctnte.1tuds. 
6.Wltileholdingrubberpmmepadinposition,pl.ooe 

:~~::'.and preauro plate 111tmbly o••rthe two center 

7. Wilh lli&ht upward pttM.Wt 1N11pider,1lig11il with 
corn<• hu scrrw hole1. lmt11l the four corne r hex 
ICteWl, bUtdOMI OWrliJhten them:ju1tbe1Vfethey 
11obottorned 1ndsnu1. 

II. l1111allthetwoknurlednut1,butt;,htt1tthemnomore 
1lwlfan1<rtJah1. 

CAUTION 
The two knufltd null muH be insulltd befott 
torquein11ndmu11notbemore1hlnrina<nl&htorthe 
1piderm1yfr1c1urcui1i11oaded . 

9. UW.1 torque "''""ch (PN 461450), 1i&h1t1t th.e 12 
torque,,;,e..,102.mchpound1in 1heseqll<ftDC5hown 
inFi&\li•4-14, 

IO. lnthesameieque11DC.ti:duentorque1<f<Wll-3,IJ, 
and12 •0Hnirw:h1'0"nd11ndtiglnentorque.erews 
9andt0 1ol- l /2ir>dl1>0und1. 

ll . lnthe....,.iequence,checktlllttorque011torq10t 
ICfCWl l -8,IJ,andl2ilwithin4 105 inch-poundi 
and that 1orque on 9 Hid tO is within) 10 4 

inch1>0111Mk. lfanytorq10t111:1t""ilnotinttqlllred 
ll11F,retorquein11me1<quence,1ndrecheck. 

12. Remo-.e the two ret1ininJ ,,;,ews on both upper•nd 
lo>Yerd1i-.econnt.:torpreuurrbus. 

Ll. Check homorital • liJnment of bit pllM dri-.e line 
connectorub1witht1blonte•mi1t1ti"1rniitorca•d1t 
1opofpllrte 1nd11b1ofdrlw wd11bonomofpllnc. 
Both card1m1ybeshiftedl>orlzoni.llyfor 1liJnmen1 
with bit plane 11b1 byloo1tnl"I the two ho!d-<lown 
sc...,. in each. 

l4 .Ch<ckwrtical posi lionofdriwronnec1orboard. OriYe 
tabs on b011dmu1tbevisib lebelowb!t p!ane. lf11b1 
•r• rompletely co.,.. red by bi1 pl.one, drlw board 
should be mowd down 11 far 11 poaible. If th i1 
adjustment canoo1 meet posit ion ttquifements, board 
should berepl.oced . Atemporuyrepaircanbemalkby 
pl.odit111peowr dl.oJOnallandp11ttern1ondrlwboard . 

15. lnJUll both upper and Lo.,.., driYI! connec1or prn1~re 
bmwi lhthetworet1inin11ere..,oncoch. 

16. T;gb1enthefourpressureh.eJ1trtWI011<1chpreaure 
b1runtiltheyarebo11omed1ndsnu1.Donot 
o,..n;gbten. 



SECTION 4. SERVICE AIDS 

This SIC1ion con11in• a collection or mioullarie°"' Slrrioe 
1id1whichrn11ypoimou111roubluhoc11in1•pptoxh 101 
por1icul11 problem when FLTs i nd dilgnOJtici 1ia ... not 
i><>lated 1he !rouble. Tohelpm.oln1cn1nce pu1011nelwork 
motteffeoti..,ly,somecommontroublnhootin1pi1f11ls11c 
called oul here, togethe r with pm;u.,. 1ugge1tion• for 
ouidin111>tm: 

I . M1kefuUuseofronlOleifldlca1ou.Much timeanbe 
loslbyscopin1p0int1.,..hich1re1lrtadyinclic11edon 
thecoruole.Umptt11shot>ldbeuw<!often 101>"0id 
kin1misledbyburnedou1indicltD1lampo. 

2.0.tcrmineurly .... hetherthotrOllbleisbroador 

=::ed"'.'tha1um..:hcircuitryt1pOJSibloanbe 

J . Jn11ndofpmcccdin1blockbyblock,chootescopini 
poims>0thatthe1U$p<C1td tircuitrybcutinh1!f. 

4. Kupthe 1pproaclito 1 11ouble usimplouposiibleby 
$00kin1 the sim plcH opon.tkHt thll will fail. Do not 
keyinlon1inmuc1ionloopibyh1ndir1uchloopoare 
av1llablein the di1p1<>:11ia. 

S. When no progr•IJ ii beillJ m.ode, recheck Che mo111 
bu;.: usump1ion1. For example. tho or;pl oympiom 
m11ynolo11&<1bep,...ntoritm.oyhl.,.been1ruuh 
ofanerrD1inopentin1p~uft.Somecommon 
opon1oreno111regiwenhef<I : 

RATE switch ftOl;,, PROCESS position. 
lncorrectparityift .. MnJ11urPl*ornoa1i"1· 
pointregiuers. 
W1itbi1cmincwrentPSW. 
Ptognm inmrupc with no program ...,.. PSW 
1tored.ThelCconr1ins8orAAn<01he blankn..,.. 
PSW i1'01f eau..s •program ln1trrupt when no 
.. 1idi11$truc1ion11re11loc11lonuroin 1tor1ge. 
Ptogr1m interrupt commonly atufd by 1pocifia· 
tionenor inin1t1uc tionorbyincor•octprotect 
key in c1Uten1 PSW whilcuteuli11J 1lorMypo 
irutructions. 

6. If t1011blo is difficult 1oi10late,corulder the"""" 
r•mo1e possibilitie1. More than one 1r011ble m.oy be 
prewnt or. less ~kely, inore than """ fa~ins com
ponem maybe responsibleforalinglooymptom 

7. s. ... ni 1ttminglyun1elatedl)'mptomscan f<IS11hf1om 
11ootoardor1J0010llatableconnec:1or. 

8. An intemoiunu problem m.oy be callXd""""' fff· 
quentJy,.;thYOIC1pbiuorfreq"'"t1eyaltera1ion. 

9. lfpmgr1mloopif11isdirficuhbca "'"of1re1t>ltftom 
~.:::~•<,ground an appropriate pin 10 el imitt1te the 

10. To loop 1 progr1m. UIO ADDRESS COMPARE.LOOP 
(he1din1 l.l.6, item 7) in"••d of modifyln& 1he 

4.14 STOP-LOOP FAILURES 

Flilur01whkh occu1du1in11llescoploop1<11ybe isola ted 
whileopofltin111m11chirwopeed,11sing1hefollowing 
proced""' : 
I. Set ROSADDRESSJWitch 10STOPposition. 
2. Set ROS ADR COMPARE mtchei 10 1ddr"" of first 

blockof11oploop.(R•re110QY04J.) 
3. 0.press SYSTEM RESET. PROSARA or PROSARB 

(dependillJ on tho PREV ADR A indiator)cont1m1 
1ddress Hopped on . Address of nex1 block to be 
executed is In ROSAR1ndmu111greewithnext 1dd<tss 
lhowninC LD. 

4.lfnoenoroa:ur1,repoat11ep1l1nd3using J<quentlal 
ROS add reues In ltop loop until an ertor 01 wrona 
hflnchoceurs. 

4.15 CE O IECKS: DETERMINING FAILING 
ROS CYCLE 

\lr1wn1Cl!check occunwhileopeminginOteotSlop 
mD<le, the CE clor:k SIOpl 1fm execution of the ROS cycle 
in which tho error Ulaer is Sii . Th• cycle in"""' ii 
indica1eddlfferentlyforROSp1ri1ychoclaand1dd<r 
checla. For eumple, ;r the previo"' ROS 1dd<t1S is Jn 
PROSARA (pe1thePRl!VADRA 1rigger),1 he1ddrenof 
the f1ilin1ROScyctolnPROSARBforan1ddtrcheck.U10 
Figure4·lStode1trminetheROS 1ddre11comsp0ndin110 
1hecycleinwltlch1hef1Uureoc.:urred. 

4.16 CE TROUBLESHOOTING FLOWCHARTS 

Refn to the followi"I flowchao'u for 1roubleshootidt; 
specificaftuoftheCI!: 

Figure4·161!-Reafltnl'orityChec:l<t 
Fil;ure4·17 MulHplicrDec:oclel'ori!yChecl<t 
Figure4·18 S.rlltAdder Full..Slllt! Omks 
Figure4-J9 h1JlleJAdder ll1Jr-SumCheckJ 
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4. L 7 REP£TITION OF SEUCTED ROS \\'ORD 

llll<n 1he CE is no1 in 11'1<: 11op loop, the ROS TRANSFER 
pulhhun011isl\OIOptra1iw.hisofr•n11ttful1orepea1 a 
ROSwordwh•nno1inthe11oploop:•,1., afmlu>ing 
Jin&l<-cytled up to a 1petif1e ROS addrea. Thii would 
no11nallybedonc: wh•ntheruul11 from 1htROSwordto 
be repnl<d >r< d<p<ndtnl upOll 1he funcHon1 of prc>iou• 
ROSword1.Thefollowingpr0«duremaybeuStd: 
l. ~l up addrea or deil re d ROS word in ROS ADDRESS 

COMPARE1wi1cho1. 
2. Place ROS ADDRESS 1wilch in RPT )IOlirion. 
l . PlaccRATEswitchin PROCESS. 
4. Depress START. [)ei;r<d ROS word is now being 

••pea••d. 

4.18 CLEA RINCWAJT BIT 

Th,.emcthodsofdoarinalhewai1bltinth<currentPSW 
•«givmhere 
l . Storc11l .. ronin 1toral<loc11ion .. ro1nddepress PSW 

RESTART 
2. With mou in S. repeal ROS 1ddro11984 tPSW bit 0 10 

"' 3.The fo llowing nmhod elem 1ho wai t bi t wil houl 
uecu1inganyin1u uc1iono: 
1. Depre11STOP. 
b. Place RATE swi1ch in JNSTRUCT10N STEP. 
c. En1ure1h1tbil l4ofwotd at11oraploco1ionurois 

d . Dep«11 PSWRESTART. 
t. Depre11SYSTEMRESET. 
r. PlactRATEswi1chin PROCESS. 

4.19 DETERM INING T RIGGER BEING 
TESTED BY FLT 

I. To delermine which buff•• b bein1uxd,ob1<t"" the 
BUFFERlindie> lor: 

OIT•bufforil200 
2.0bocrw MASK and MCW(l08or208): 

1. MASK india les which bit in 1e1nned out Wotd is 
being rested 

b.MSW (2 1-25}indica1<1whicltwordwill1e1noutto 
T. (Thefleldistreo1tdu1f<Ye-bltbinll)ICOW1t<f; 
•.a.. 1001 1 • word 151.) Ref., to LADS paan 
A6521 - A6S61 1ode1ermtnewhldltr ..... will1C1R 
w<. 

c. MCW(4),thelETliF1riggtr,delt1mlllf1whidlW01"d 
ofdoublewordwillsunouttoT: 
0..•bits0-3 1 

d. MCW(7), ERSLT uiger.doterminu whether sconned 
outulgershouldbeonorolT 

J. The lest may be rHtarml. 1fl•r eu.minin1 buITors.n 
follows: 
a. TESTMODE1wi1ch 10 FLT1nd REPfAT 
b. ~t up ROS Hdr•n AD2 in ROS ADDRESS COM· 

PA RE iwi lthe1. 
c. 0.prusROSTRANS FF.R 

4.20 RE PF.TI TIVECONSO LE PUS tt8trrTON 
OPERATION 

Theoper1tioncloomc<Ofll0iepushbunon1canbem1de 
ropetitiwby in11allW.gajumper from 02C·B4 l2004{1ogjc 
P"l< DS122) 10 pound and holding 1he pushbunon 
deprased. Th• following pushbuuons are affec1ed; 
STORE. DISPLAY. SET IC. START. al>d ROS TRANS. 
FER. 

A 16-ml pulwd optralion can be ob11W.td from th•ie 
pushbu11onsby1ddW.1 1Jumptr(rom02A006004(1osk 
page l~l) 1002E·E2F7004(loljcp.oge KWOll) • IMI 
holding thepushbuuon d<prcssed. 

4.21 l/OSCOPJ NGLOOP 

Thefour-in11tuc11onloopshownin Fi&ure4·20canbe 
keyedin1011orapllldishelpfulW. 1ro ub!eshoo1i111 l/O 
problems. l tprooide11r•p<liliwstO. 

lfmorethlnoneoptr11ionisdesir<d.specifycluinin1in 
1he CCW1. If 1he pmbl<m is 1 connol unil hln1 conditiorl. 
itishetpfulto11orc1hoaddrH1oflhefomirmno:tion11 
k>cation mo and ux PSW RESTART or f'ULSEMODE. ln 
1heuampleshown.1his.iid«11is hu200 

4.22 SE RVICE TEC tlNIOUESUS ING 
OSCILLOSCOPE 

Th• T•k troniJ<• 4SloscilloM:opeC1?1 be usedincomblna· 
tionwi1hlhcCE L1tehcard (PNS80 IJS8) 111ninpu110 
SLT togk. Thi1i1doneby usinglhe+G ATEou1pu11(rom 
thescopt11inpu11 101hehi&Jiimpedancelepot11tei.1ch 
card.Thtre1re1wo.CAT Eou1pul•.ort• for •acht••oo(A 
1nd8).Thtiep1uucac1iwdu•in1theirusoc:i&1ed1Wftp 
llndprod11Ce0 1ol2VNpials.~-SyncoutputoftheCE 

latchurdcanbedottedwilh1nynormalSLT lo&i<:drcui1 
(except lon1 line tmilltr followen), permining the 453 
p1eou1pu11tocontrolSLT JoPc:. 

Two typkl.l examples of tht ux of this technique 
foUow : 





E.umel< l. To impulse 1n SLT liM with 1 pulse of 
cormollt<I fr<qu.oncy1ndduruion.Thisnnbeusedfor 
-...1111111pushbu1toosWrnttJ.mpplf11C01111lrt1,1nd 
1rigtri111 iin&inh011. 
I . Wireou1pu1of•Bpteto•highimpedlnceinput . 
2.Groundresc1 line ofCELltcht1<d. 
J. Wire -Sync output of l1tch cud to SLTline 10 be 

:::~~~n.u,. 11 sho11 a wi•< 11 possible for this 

4, Allow scopeto1u1o·trace. 
S. Pl1oescopeinA lnten1ifiedByBmode. 

The frequency of th< pulse will be d<ttrmined by 1h< 
A ..... ep 1peed. The du111ion .. m bt dtmmintd by 
B....-eep1pttd. 

~Moutput of1ROSf1111ddecod<lt four>d1obe 
lnlermittentlyo:omingup-athenltloskallylhollldr>Ot. 
Jiowevef,lhe-deo:odelir>eoccunl<aitimlrelythr .. 
othatimeswltih:cyc6n1thef1ilir11loop.11ieprobl<misto 
find..,hkh ROStddr rssisproducir'IJlheutndeeode. 
l . Alloworigin1ll)'nc1oconUnuelotrUcrA-sweep. 
2.P!aocscopeinA lnlenimedByBmodt. 

J . ::~~!~t 1po1 ort ICOpl IHI it ovtrllpl Ollly the 

4. Wi<eou1put ofBp1eto•hl&h lmpedlnoe!npu1ofCE 
Ll lch m d. 

S. Wlre d•rod• line in qun1lon to 1no1her lea of AND 
cifcuit. 

6..Wi«-Syncoutputto.,.,.polntthlt'Millfr .. u1he 
m1clline.Tbem1cbinewillitopwhenlhlu1r1dtcode 
O<r11t1,1ndtheROSlddr<$Sbackup r.p.tervrill 
india.tethc ROS ...,rdrhltdewloptd thenu1decode. 

Anolher scMoc technique ii to UM th< Add AJ&cbraic 
fnture11111ANDfunctionforintern1lsy!M' . 

4.ll MICROPROGRAM DIAGNOSTIC 

The microptognm disgno11ic moy be used to locate 1 
failure of CE rtgilten or data flow p&tlu. To lllrt the 
program, ROS tnn1fc1to1ddrc11 FAA {CE must be in state 
Oorl 1ndinm1nualmodetoROSl<1n1fer).Th<program 
'll'iltloop001it1df,1!te1111tely1,11ln11111llO'i1ftd1111UJ'1 
pat1ern to transl"•• ffom one 1eafit., 10 anothef. Sot 
ADDRESS key 29oci to o;:ause the Pf01'J"' IO loaddala 
from DATA keys (0-fil) lmtnd ofmirlJlllD'i,lll !'a 
potl<rftl. 

Set CHECK CONTROL &witch to STOP poillion to llop 
on 111"'fO<(ictiveortlyIn11ateO). F1ilurnlhowupu 
Adder chocks, local uoro bm check1, SOB! chccla, Ro 
reafi!<• parity cnon, ROS puity mon,0< mlllliplydecode 
parity<1rot1.Thefol!o'll'in1«gi11m 1ftdfunctionsare 

tested : s. T. A. B. Local S•or•, K, D. re. F.G,S.lect, 
Exttrdll, DAR Milk . M, N, Q, R, E, Ind multiple decode . 

If plfity tfr0<1 occur in Q. R,N,0< E"rqiHerid,.. to 
residual bAd parity In Q or lM,KI ADDRESS key)() on to 
ausc thepro1nmtoload sood119ri1y . TheCEmusthl,.. 
1nSEconfi1u«d1ousethisop1ion.RcfcrtoCWAAODI. 

4.24 ANALYZING JMPR£C ISE INTERRUPTS 

AA imprecise Interrupt an be dtfintd Honcwhichdocl 
not pfo\ide1lltheinform11lon ptrtincntto1hcintcnupt. 
Thi1 isnormol under anain conditions.liowc¥1:r.whrn 
imprecilep10111min ttrrupt1occur,it issomctime•difricult 
to find the inllrvction which cal>led the intcm1pl. The 
folkntrini is an uample. Gi,..n the foU°"""J coding In 
which 1 It°" loto 1 protecled 1ra is foUowH by an 
unconditionllbrandi: 

~ ~ 

100 ST1.200lll 
106 llCF,JOO 

Theprog>amoldPSWwil!contain · 

sv. ......... ~ .. ,,. 
Gr ...... i..n ..... ,,. 
~~ 
~ ,,. ,,. -

In lhio cnmpk, the inuructioll lmglh code (lLC);, 
unknown,1ndthein11ructionAdd•t•iono!pointingto1he 
ins1ruc1ionfollowing1he001ewhiehe1usedthtin1cnup1. 
Tht« is no "'"Y to t race the source of the prob~m from 
lhilinfo•mation. 

Thefollowin1 1trvicettcllniquem1ybeusoed:flo1tpin 
02E-C3f4004 (logic page KM83l). Thil will CIUlt I 
1to111e1ddre11protect{SAl')del1y (ROS1ddre1102E) 
every time a Hotels exec~led 

DonotJ .. ,..thilcond.ltlononthe CE uit willcause 
jobl1orunslowtrthannormal 

4.25 ALD AND CLD INDEX 

LAOS pag11A60llil11tind<x«ft1encef0<AU>s,1nd 
LA0S!'11"A6021 il1nlndexrefere11eeforCU>s. 



CHAPTERS. POWER 

This Ch>pcu ii di>'kkd into two MOClio<U: Mc1ioo I $01Ueandiwit<ltin&cileui1i.boouu1ppo>oft1supply,and 
describn the nuin1en1ncc proa:durtt for the CE p1ime bl1my pack 
power: I.e.,~· 111pplie1, regul11<>rt, ronfflter/inw r101. ~ 1'01 1dmllcd theorydiicul!ion of CE power. refer 
S.c11on2dcsc1ibutl\fm.ointen1ncepr0«duruf0<1h•CE toChopter2of9020D/EPowerCon1ro1J1ndDislributioo 
battery backup power: Lo., ba1my chirp ci<euiu, line ManUJl. 



SECTION I. CE PRIME POWER 

Before nu king change•. rc•i~11nce mo .. uremcnt1, or ie· 
placements, be •ure all power iio1T1nd a!lca!'lcitor1arc 
fullydisch1rgcd:dono1rclyonbleederresi.io11.Nevcr 
work1lonc. lfindoub1:Don"t! 

Figur•S·lshows theacpowtrdimibu1ionfocthc CE. 
Noteth11 norm•lpowe r-offdoc1notturoo1T1hc28Vac. 
th~ 24V dc.,.qucncing•nd EPO power, th• 2SVdcbiu 
power~ or the I lSV oc 10 the convcnienceoutlcts.SctCBl 
01T(prim11y inpu1 ) or turn olT the primary wall power 
swi1chtoremovcthc .. vol11g<1. 

I"'"" Before the CE primary power oy1tem is insp«ted or 
d eaned. the CE should be powt1ed down and CBI 
tripped.lttlalpoten tialscxislwithintheunit wh<J1Cver 
power ii on. 

TheCEpower1ys1cmisinspectedfor: 
1.Looieord1nugtdwiring. 
2. BurnedorpiUedconuc t1onrelays1ndconucton. 
3.1..ooM!ormaladjustedcamsontheMC asKmbHn. 
4. Du.t 1ccumulation. (D"'t should be removed wi1h • 

vacuum cleaner.) 

The marginal checks are performcd by•unningthc FLTs 
and diagnostic p1ograrns with all 6V marg:inable powet 
1upplics in the CE n ricd by 5.SV and 6.SV ind with ROS 
mh1ge varied to 80%of nominal. The procedute is as 
follows: 
I. With 1hcCE in sme Oand the TEST swi1chinTEST 

position, andconfiguttdto a1ubry1tcm,ln&dapplicable 
FLT/R0Sor diagn0$ticprogram. 

2.Sclecl a gm(GT)orKlcct ROS with lheMA RGlN/ 
METERSELrotary1witch. 

l. :;,:~rt~: l~~~:~a :'~t::::ith RAISE·LOWER po1cntio-

4. Jf FLT/ROS or diagnostic program doc1 nol ~al a 
malfu nctions while ope111ing under marginal voltages, 
re1urn1hepowersupplyvol11ge1tonormal.Rota1e 
FREQUENCY ALTERATION •witch to ENABLE posi· 
tion1ndrrrun1he1em. 

Wi1htheCEinst1te01ndtheTESTswilchinTEST 
position.mcasurethedcvo1t1gc11tthe locationsspecified 
in Table S·l(a and b). Uie O.S'.1> precision mcter. (The 
voltage readirtgs at 1hc powor supply regula1ors will be 
highorthana l1heptes.) lf 1nyvoltagcisoutof1oleran«. 
readjust as ducribed1nS.3.I throughS.J.3.(Th.,. 
adjustments are applicable 10111 po~rsuppllesexcept 
ROS.For adjustmcnton1heROS1upply.refe1tohe1dirtg 
4.9.) 

AOct allvoh1gc1havebeen 1dju11ed, the$Jimmcont1ol 
J>'TI•l vohmc ter may be <:alibrated. Measu•e all marginal 
power supply voltages wi!h 1he l)'Slem control J>'nel 
vol1me ter.and record in Figute C· l of Appendix C.This 
informationisforfuturereferenceinin terptetingChe 
$J1•1•mcon trol jnJ1Clvol!mc1 or re1dings andshouldbekopt 
wilhlheCE. 

5.3. I ReguJ1torOutpu1Adj1mment 

Sc1 1hedc voltagesbyadjus1ingthepoten1iome teronthe 
AmplifiorA ... mblycardoronthc111ociatedpanelconlrol 
of the marginable rogulaton.AIJ rtsulltor1 with a linglo 
logicpinlocationlistodinTableS·l areme11uredattli11 
location. All rogula1011 with more than one logic pin 
location liJted · in Table S·l are meuured and adjusted 
1ccroding1othcfoUowingformula: 

s•{¥)+N 

N • lis1ednominalvoh1gc 
H• higheSlflM'HUrcdvolt1gc 
L • lowestmcut1rcdvol11gc 
S • voltage to be stt at the logic pill with 1he 

highe1tmeu urcdvoltagc 

Thoadju•lm<ntprocedwe for regu.J1torswilhmuhiplo 
pin locinions may be implemented (in T1ble s.t) as 
follows: 
l. ·Me111urevolt1geat cachlogicpirtlocation. 
2. Subtmtlowestvohagcreading(L)fromhighcs1(H). 
l.Dividemu1tof11ep2 by 2. 
4.AddmultofJ1epl1onomin1lvoltagelisted(N). 
S. Meu urevolt1geatlogicpinwithhighe1tmlt1gereading 

("). 
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6. Adj1n1 potentiomem on Amplm.rr A ... mblycard (of 
nonmorgirub~ rfJ11L11on)or on IUO<illed panel conlfol 
(ofmargi11>bltrfJ11L11on)forvoll11trndi"1(llepS) 
tqual1or"11l1or11cp4(S). 

7. 1'1!rf0fm1dju11men11S.l.l 1h10UJll S.J.4[0<1llmugin· 
lb~ r<p1lators lh>11equirc..tj1111menc. l1 b1dvi$edtlu.c 
oll11epsbeperf0<medfor1111<regul11orbeforepro
:::~11otMnext re1ul11orto 1voidchangingme1<" 

S.l.2 RegulatorOwrvolta&<TrlpAdjumntnl 

Ol'trvoltlge ,.n<inJ in1crn1I touch rrtulator il uenited 
by1heOwrvolt1gef(lwrcurrcntcard. 

The marginal power supplies 11.o,.. 1111dj11111b~ "U." 
auembly 10 permit 111 1ccut;1te ovent<>ltagi: trip point. 
Adjllstafollowl 
I. Loottn,.ticuw olclockwiselimi1collo1on11-!0Nted 

pol<"llliometn(FisureS·2,A). 
l. llsirlf; voltmeter (0.S1' or boner). mn111re woltoge II 

1pproprlateiog;cp;nuli11edinfigur1S·2,B. 
J.Rot11epanelcon1tollhartun1ill"<lh11<lisltdinfigure 

S·l, B.under""ax"llob1alncd . 
4, Ut.ina11n11llscrewdrM:r,,..ry1low!ydccre11epo1enlio· 

metersettingof'"ax"1,..mblyonthercgul1101until 
powtrdrops 

S. Tumpanelcon11alto1lower 1<1tln1,1ndrccyc~power 

S.l.J Voll.l#LimitStopAdj1111men1 

~~ f~~:.. ol 'l<llllF RAlSE·LOWER po1en1iomem1 ae 

l .lJsinc..,ltmem(O.S1'orbettn),meW1r<wolt1gi:11 
appropr>atelogicpinulistedin FipreS.2,B. 

l. Route JWl<l control until volt1gi: li11ed under ""Limit 
Stop, Upper'"isobt1ined 

J. Loo1<11 .. 11crewofclo.:kwiMlimitcollaron11sociated 
potentiome1cr and roUte collar clockwise (11 Yiewcd 
fotm front of panel) until pin oncollarre111oncoll31 
i1op.TjJl'l1cnicucrew 

4. Rome panel conuol until Wlll•I" li11ed urld•r '"limit 
Stop,Lo_r~isob1ained. 

'· loooen 1<tscrew of coun1erclocltwil< ~ntit collar and 
ro111<collarcourr1<rclockwise11n1ilpinoncolla<rests 
mcollar 11op. Tighten11Ct~. 

5.JA MARGIN ACTIVE lndit::l tot Switch Adi'2tment 

Adj11111Mmatgincormolloatecoll1t,lhowntnfi&u"' 
,.2,A,ufollowl: 
1. Ulln• vollnl" t•r (0.S~or be11•r), meaiurt ....,\tip at 

1ppropr iatelogicpinuli1tedln l'!J;ure5·l, 8 . 

l . loostn .. 1 .. r~orn11,pnrontrolloatecolla1 . 

J. Romepancleon1rolpot<ntiomr:1<1 un1il146Vruding 
or th< nomirllol tndin• r ... ROS is ob11ilM'd . (ROS 
nomin1l,.1din1i1demminedbyproced11r•in4.91ndis 
rec0<dedonthlrtoffig11•<C·I.) 

4. Rome mugin con11ol loel!• coll.ar until MARGIN 
ACTIVE indicator So"'OUt. (Th• follower f1ll1in101he 
notchon1hecoll111ndthe1wi1chopen1.) T;gh1cn 
sctscrewonrollar . 

Thetroubl<1hoo1ingp•ocedure1 1red<.cribedin1hree 
parts: Power Supply Pro1ec1ion Circuit•. Convtrter/ 
lnvntH, 1ndRqula1on. 

S.4.l Po....,Supplyl'rotntionCitcuiu 

The followinf; pmvaplud~ribe 1M pow•r 111pply prom· 
tion ci1ciiill u1<d ln the CE: circuit interlocks, l"Olt•sc 
ien<ing circuits. ovtrcurrent JOnf.ingcircuitJ, and 1herm1I 
ien<ingcircuin. 

5.4.l.I Vohl&<Scn<ingCircuiU 

TheWlhlg<10n101el1yd(A Ll> YAll l )•r••r.etsizedwhen 
aU de >Oltlge <>11tpuU from the ,..W.tors are prCRn1. If 
oneorrnoreof thedo:rraula1orsdo110th""eon<>11tput, 
KIO (~ rqula1ors)01 Kil (- regub1on)willool be p;ded 
1ndpoottrwillbedropped1pproxin11telyl01H:Oi>d•1f1<1 
potrm on wu inillaled. U.. the UNDE R VOLTAGE 
CHECK lwitchei on !he CE powet JWlel to loate the 
f1ilingreg\1Jat0f.Eadl1Wilehisol1te1theindica1edrep· 
la1orfrom1Mundervolt..,.•n11circ11it.Swi1choff11l 
UNDER VOLTAGE CllECK switchei and cycle power on. 
Switch In on• ••1ulator 11 1 time umil power drops, 
indicatinJ 1he fau lty unit. Re .. 1 the switch to off and 
recyclo power on. Mc11ure the output vol!11< of the 
regulll0flocn111re1h.otthcl1nerilnot1tf111h. Jflti111 
f1ult,1dcrtohndinJS.4.J f01rep1i<p<ocedure1 

Owrrolllgt •mingilin1tmt.I to Heh regul11or 1ndis 
uecuted br 1heo...tm>li111"/0Y<•CUn•nttlfd. Refn to 
hndingS.J.2. 

An o.,.rcw1ontconditionwillt1111<1 power-d-n•· 
qucna.AnovttlOAdedre1uJ1tOfwillbeindica1edbythe 
indicatorlamponlts Ow1..,l~/0....1culfentcard.Rtfer 
toht1din1S.4.3. 



-·-~•MW- "'"" -·-~~ 

. 
C-0.C:'"''" 

IC_l_t 

~ 

......... ~i...-c.1 ... 



S.4 .1 .l ThermalSenoingCircuiu 

TheCE~rp.anelhH!hermal1ripindica1orS1osignify 
the loa1ion of an oYCrtempe111ure condition. When 1uch a 
C011di1ionexim.check whe1her 1here i1 properoirnow 
thrnugh1he01e1.f1nsarerunning.fi11enare'cleanandno1 
ob.uuc1ed.1nd1hee><haust3feaisno1blocked. lf1he1ir 
now i1 proper.loalc and repl•ce 1he componen! 1ha1 is 
o .. theating.Checkforthec1useoftheoverhu1ing.Aho 
check 1he aecu11cyofthesensingelement1:onemayha .. 
cl1Jnged 1hepointatwhichi1opens.The.,.,.,ningthermal• 
forlogicga1 .. aredeligned1oopen11122•FandforPDU 
11 l30°F. The catasrrophic 1hermals for logic gote111e 
de1ignodtooepna1JJ4•F andForPDU11J40°F 

Theth<rmalindica1orsmoyberese1bydcpre$$ing 
THERMAL RESET on the CE power panel. lf any 
indicarordoesnorrese1,check1heindic1loirol.ay and 
diodefiomtherese1 line(ALDYA022). 

S.4.2~ 

I """ Theintemalcircuinyof1heconYCr1er/inv.rterisno! 
isolated from the power source; 1herefore. a le1hal 
po1en1UJ to ground is present whenever power is on. 
Exercise extreme caution. ThU poten tUI exists on the 
SMScud1,heauinks,1ndmmi .. ls101he1cgul11on. 

For1heQfe1y reuon1 1t11e<laboYC,maintenancei1limited 
to the following: 
I. FuseandSMScard replacement. 
2.SCRgate1ignalfrrquencyadj111tment. 
3.Cleaningandohecltingforlooseconneotions 
4. Ai1nowchecks,includingthefan. 
S.Rcplacementoftheen!irecono;ertc1/in .. ,1cr. 

Con .. r1cr/inYCrter failu1ei almost always show one of 
thefollowingsymplo!11$: 
l. ThofusesblowimmedUtclywhcnpowe1is applied. 
2. The inpu! circuit bruke1 (C{l.C82) trips almoll im· 

medi11clywhenpoweri11pplied. 
3. The fllSCs blow when the load is applied (11 C/l.KJ 

picQ). 
4.Thefnsesblowaf1tropemingbriefly. 

Thefit111wo 1ympto!11$implyaninterulfailure;thethild, 
exceisiw rogulalo• loading; and the four!h, 1 thermal 
cond ition .Upon the appear11nceo(anyof!heseoymp1oms. 
bosure1hepow«isoff andthenreplace 1hefu$tS 

Alway1replacebo1hfuses11the same1imewi1h 
hlgh-speed,SCkimp,formlOI fuses,PNS2614Sl 

With power Slill off. check 1he SCR ga1esign1ll 1nd 
wrify 1h11 lh• fan is running. th• air inpu! ii nol 
obmucted,1nd1he e><haus1are1isno1blocked 

ThcSCRga1csignalsarcgonerattdwi1hth• 28Vacbis1 
power sourceand areobserve<lwi1h no<mal power off. 
Rcmow thccovorowr the SMSca•ds.Se11heo>eilloscope 
101dd1heinputs 1lgeb11icallyandinwr1inputB.(lnputB 
becomes 1he refcrcnce.)Obse<VO!hewaYCshapes1hown in 
FigureS·lat 1ho 1es1 pointsnoted.Tllcca1din J9·2drives 
SCRl,SCRS,andSCR6.ThecardinJ9.3drivesSCR2, 
SCR3,andSCR4.1f1hefrequ•ncyisno12SOOlfa(400 
useo,leadingcdge1ol•adingedge),adjus!the po1cntio· 
metc1on 1heMagne1ic0scUlatorcardinJ9·1. Replace the 
card1if1hese!oler1nce111enotmer. 

If the SCRga!e 1ignalsare normal and 1he symptoms 
1tilluist.remo"'the en1irc,.gulat011oad(P2,P3,P4, and 
f'S)1ndlhencyde poweron 

lf!hc 1ymp10ms11i!lexisi,replace 1heen1irocoovertor/ 
inYCt1Cr (headingS.5.l). lf oymp1omsdonotexiS1,replace 
the r•gul•!orconnecton,one 1ta1ime,cyclingpowC<cach 
time, umil the sympioms reappear. See Figure 5-4 to 
d•lc1minewhichregula!or1arepowercdbytheconnector1. 

Once 1he oonn'>C!orhubeeniden!ified,disconnect1he 
regula10111uppliedbyi!. lle 1ure11lpowe1i1 off. 
Rcconnec11horegulato11,Me111time,oyclingpowereach 
1ime.umil1hefauhyregu latorisisolated.Refcrtoheading 
5.43toisolucregul11ormalfunc1ion5. 

lftroublecannotbe!11ced10 1 regul11ormalfwtc1ion, 
me11ure the2SVdcbialY(lllage [C/l·TBl-4(posi!ive)and 
·S(nega1io;e)J . lfthebi.a1i1 off,checkthe28V acinpul,the 
Rectifiercard1 inJ9-4andJ9-6, and!heContaotorOrive1 
cardin J9.S.TheGATESONindiea!orshouldbeon. lf1h• 
biasi1on,wi1h 1hecQl'rec1polarity,inspectthe con11ctor1 
fordin oroxide;burnisht hecontaou,ifnecessary.[C/l·K2 
picluwhcnCl - C8havecharged1o a to1alpo1entialof 
1pproximatelyl50Vdc.C/l·Kl and·K3pick u C/l·K2 
nansfen.Cl - C81urg<pro1ectionresisto11(Rl2,R l3,and 
Rl4) 1reshonedbyC/l·Kl con1am.C/l·K3conuou apply 
1hc!oadto1heC/t.I 

S.43Regulato11 

I 
OA'G" 
Theinput1ermin.ol1ofthercgu.l11orsarcno1isolated 
from the pow0<. JOurce;therefore, a lethal potential to 

~~::'! ~u::~•nsent whene"'r power is on. Exetcise 

Thepowersupplyregula1orsarefloatingsupplie1 1ndmu11 
no! be grounded ro !heframe.Theregulatorsare isol11ed 
bytwo caplivemoun1ingserewsinnylon•tandoff1 oneach 
1egulator. lf pos<ible,limit main!enance to tho following 
!. SMScardreplacement. 
2. Outpu!Y(ll\1geadjustmen1. 
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).C1 .. ning 1ndd1ockingforl0Mecnnnec1ion1 
4. Airnowcheck1 
5. Resist1ne<me11urements. 

Besureth.atollpowerisoffondallcapacico11arefully 
dU<:h.arg•d:dono1relyonthobleederr .. istors.Twotypo1 
ofregulatorsareusedinthoCE.Oneis lheSCR..:on l<olled 
ou1pul: 1heoth<r is1h•m•gn<1k-<1mplifter ..:on1rolledout
pu1.The 18Vdc ROSrtgul11or{PSll)i1of 1hefir1ltypo; 
1heo1he11areof1hesecond1ype. 

S.4J.ISCRRcgulator 

A rogulito1 malfunction may be due loan und<rvoluge, 
O•tr>'Ol11ge,0<o""rcurren1 condit ion. lf anundervol1>ge 
eondition uists withinthoregul1to1, proceed11follows: 
J.Turnoffpower. 
2. Replace Magnetic Amplifier card (sockot A). cycle 

power,andchockfo1norm1loutpu1 
3. Roplace Differem1al Amplifier card (1oeket 8), cycle 

power,andcheckfornormaloutput 

:: ~~:::O~c:~:~·~;~ ~~~ 1off. 
6. Remove all c1blH 11 output politive and n•ga1ive 

10rmin1ls.imludinJjumper1toTBJ. 
7. Mak••<1isuncemusuremon csb01weenpoin115hownin 

FigureS-5.BesurecapacicorsarefullydU<:harscdby 

~·,::~:n:l~::u~~~h:: •. poinn fim. Use R x I scale 

lfanovervoltagc orovercurrentcondition exists within 
1heregul11or,procotdnfollows: 
LTurnoffpower. 
2. ReplaoeOvtrc urrent/Ovtrvoltagccard, cydepowtr . 1nd 

check for normal output. lfpowtr remains up 1nd is 
norma!,checkreodrelayonoldcudto1«ifimp1opor 

seoting 1ndpoorcon11ctmodeca.rdf1il.lfpow<rdrops, 
proceed u describedforundervoltageconditionabo ... 

Reploce theregul11orif the f1ilingcomponen1(1)1ano1 
found. 

S.4.3.2 Magnetlc-AmplifierR•gullto1 

A reguluor mol func1ion may be due tou undervoltage, 
O.,..r'lol11ge.oro.,..rcun entcondi1ion.lf 1nunder;olt1ge 
oonditioneximwi1hin1here5ulatm,proceed 11Follows: 
l.Turnoffpowtr. 

2. Replaa Amplifier Assembly card. cycle powe1, and 
checkfo•normal ou1put. 

3.Turnoffpowerand sttCBloff. 
4. Remo""bothSMScards. 
5. Remove all cables 11 output polilive and negaci.,.. 

6. ~;~~n;ls~~l~~~~n~~~:-=~~ ~~-TBJ. 
7. Make resi•tanceme .. uremontsbelwtenpointsshownin 

Figure 5-6. Ustpogethaicorre•pondstorypoof 
rogula1orundertes1.Besurecapacitorsarefullydi1· 
charged byme11uring•oh1ges1! 1hesepoinufirst.Use 
Rx l scaltfo• reli11ance meuuremenu 

lf 1novervoltage01o•crcurrentcondi1ionexisc1 within 
ther<gularor,proe«dasfollows 
l.Turnoffpowtr 
2. Repl1a0.-Crcurren1/0vt rvoltigecard.cydepower, 1nd 

checkfornormolou1put.Jfpowttr•m>insup1ndis 
nornllll,checkrtedrelayonoldcardlOseeifimproper 
seatingand poorcontac1 m>decardfail.lfpowerdrops, 
proettd1Sdesaibedfo<und«voh1geeondi1ion1bove. 

Replace 1heregul11orifthe f1ilingcomponen1(1)isnot 
found. 

S.S.JConverter/JnverrerRtpl1oement 

ToreplacetheC011ve11er/inverter: 
l . Turnoff wi.Uprimarypowttswitch.AllpowerinCPU 

must be off. 
2. Asaprecoution,se1CBloff. 
3. Measure V<1h1ge 1cross capaci tors to be 1uie bleeder 

~e:.1011 have reduced voltage to 1 u.fe level . preferably 

4. Remove Pl throughP6. 

1

0..CER 
ln,,.rrer/con .. nerpowcrsupply,PN5703200, 5houJd 
not be installed or removed before part ially dis· 
aucmbling the unit . The total weight ofthe 1upply is 
153pound1. Propor u.fetyprocedu resrequirelh1t!he 
unit be disa,..mbled 1oredua:theweightofe1chunit 
tobe"lifttdtoasafeamount. 

S. Rtmo.,..Converter1ection{leftbox)1ndjnverrer1ection 
(right box) from assemblybydisconnectinan=••"Y 
wi1ina.1emo>ing motal stops{oneat each bottom and 
one 1teachtop),1ndslidingsectionoutofinvetter/ 
convener assembly. Always remove inverrer section 
(rightside)bef01econ•enersec!i01"1.A.lwoy1insull 
eonverterunitbeforein.,..nerunir. 



6. St1nd Hsemblyonadolly1ndroll i1 1wayfromfr•m• 
Dono11nempt1oc1uyi1. 

7.ReV<tselhisprooeduretoinstollconvtrter/invtrter 
•»<mbly. 

S.S.2 RegulatorReplacemt m 

Toreploce 1heregulator 
l. TurnoffW3llprimlfypo,... r 1wit<h 
2.Asaprecaution , tripCBI 

J. R•movete1minal mipsafe1yshield1. 
4. Bleed film capaciton. Disconnect jumper wiros •on· 

nec1ed1olilt<rcopad1ors. 
S.Disconnec1 and 10guch ex1 ern•lt1ble!udforreinsu l· 

lat ion 
6. Removt coplive mouming sci•~ from nylon standoffs. 

Removt bonom sc<0w firs1, then top. Nole 1ha11he .. 
mountingscre~ ar•looa 1ed ureorofregula1on. 

7.Liftou1regulato1. 
8. Rever .. 1h i1 procedure toinm llregula10< asse mbly 
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I 
D<NG" 
U.. extmne ••r< ""h•n wortm1 In tho 1re1 o( th< 
b111e1y padu. Uthlol YOlt•tn are prewn1 . Btfore pU· 
forminganyofth• t•llsorpto«dure1on 1hispaie.•od 
OANCERootice1t1hest111of1his1«1ion. 

SECTION 2. CE BAnERY BACKUP POWER 

DANCER 
Th•fulldcpotentilloftheba11erinila .. iLlblc 1croa 
th<rcd andblM:kbindin1 po11Son1hcme1alpower· 
conuol box (!"*'de the batlery c&bine1) wh<'ll both 
lmmy 1wiichci 11e Oil u d 24V de is 1pplied to the 
El'Ocon t1c1orcoU. Thbvol1,.r1niflfromJOOV10 
lSOVdc1nd can ru ulc ln 1d.angerou1eWctricalsho.:k 
lnlorruptin1 the 24Vdc to tho cont1c1orcoil,1urni"l! 
offbo1h banery 11Witche1,01 removal of the pull-type 
fus.r: ho lder remooe1 th< bau<ry po1cnti1l from the 
bindin1 po:sll. llow<¥<r, Ir JI i1 connecud and the 
ch1rger i11ctiY11,fu.Jlch1rgerpotcntlll (4S-OV-SOOVdc) 
b prewn11t tllebindinipo111 ~nwhenthebauery 
JVtitd1n1ndcont1ct0<11cln1cti,..u1dlhepull$Witch is 
OU\. 

Internal 10 1he bactory pocbguboyondthoprol«· 
1ionorthoOFF/ONrwitch,plaHiclhi<ld1PNS447Sl7, 
S447S l8, and S-447519 (...,heading S.12.1) must be 
med (Of uwmOly, cm..s.mbly, or cell 1011.ing $ince 
nominal >OIUJCS in the 11np: of l 60V dc1ro11wli)"I 
pr .. • n• . The e11u1ion 10 be ot....rwd when tho ceU.ol" 
1hobauorypoeQae1roupooodcanno1 be """"'mplul
liU<1.When..,;111thei1Ullll1tdnutdri-,a..,idbridging 
adjlctn1 terminals with the upoied metal end. When 
wo.kin1on1b11101ypod:,u .. theP'oeedureducnbc11 
Wldtt l1Qdl111S.12.4.ito m1 l ,2,and3,10 1edow:etho 
poton1ialbo1woenuytwoadjaan!Ua)'lto2SV.Safety 
g11 ... 1mustbeW01n1t1U 1imes. 

Bmuy l>Kkup ~· ii pr<l"ldod by 1 bauory pocbl" 
,.ltlchincludott-..opocbofnickeL-admiumcolll,1bauery 
char1"1.and1n EPOcontactorusembly. Tho bauuiclare 
dniyled to maintain tho CE on ba\1ery powor for 6.5 
..c:ond11ftu11111inUnopoworf1Uure . Theb111ery dwp:r 
provides a ISO-m11ch.11p:curren t tom1intaintheba neric1 
in I futl<hargt condition. The EPO conl lctor assembly 
isol11n the ba11<1y powo1 from the re.1 of1heSEinthe 
o~nt ofanEPO conditlon . 

The battery patk{PN S7 1JS48)conW11of l l b11tery 
111y1 (PN S713SOO)of IO e<1lllnch.Oneb111eryp.1cklw 
11JIJ of1hesetr1)'1"'1ted i11 te ric1; 1hoo1herbmerypack 
(PNS71JS49) ha1 12of1hetr1y1 .. i<edlnte1ic1.The 
unwed troy may be UJ<d for 1p.1<1«U1irneceuary. The 
bonom 1ermin1!1 of the OFF/ON 1wi1ch conntct to 1he 
ends0f1he .. rie1-wired b111ery. The lop1,.l1churmln1l1 
connec11otheextc1n1l batterycablc1nd11eno111b11!ery 
po1tn1i1lwhentheswl1chi1ln1heOFFpoiltlon.Reforto 
figure1 S·7throughS -9 

S.6 BATTERY CHARGE REQUIREMENTS 

Fo•eochperlodon-lmtcry,1ch1rge11mtequaltol00 
times1heon.O.nerytime ls1tquiredtorccharpthe 
batmies. The CEmustRQl ttputtdlybeplac:edon.O.ntry 
f0<moro1h11111otaltimeor14 ...:ondl "'11houtarffident 
rtdliJFtlme. Othuwbe,batttiy~moy ruult. 

lf 1batteryp1tk,1 1ray,0<«llslntheb111erypit;k 1re 
,.placied, the CE mwt no1 be placed <111-bl.U•f)' un1U 
mfficien11imehlSp..edfor1accUs1orHch1fullchar&t. 
n..--ndedtime1124houn.F1~un:to11k>w- 1U 
alb 10 ,.ac:h sn equal statt olduratan le1d to their 
dosuuction,with1rcwltant~rleffio(charp:. 

S.7 BATTERY CHARGING RATE 

Rofer10FigureS-IOfor 1de1crip1lonorb11ttiych1rie 
d«uiuy. Thebatteiy ch11g!nar11ei11dju1t•dqfo!Jows 

I 
DANGER 
Higti •olt1ge Ii prutn t on 1he ea•dl In !he charger. 
Baucrych11gerclrcults11e no1 N1fc renced10 m1chln•dc 
01framciround. 
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Ust txlr<m• core when working in !he aru of lhe I ""'" bane,y J>1Ck$. Le1hal ><>l!>gn31e pr .. enl- Btfore per· 
form!113anyofthe1e11sorprocedure1on~.hispago, rud 
OANGERnotioe111hemr1ofthi1stc1ion 

1.Tumoffunicpow<r 
2. Remrn1ebluerypack1gecovor 
3. Turnbo1hl>amryl"ckcoggle1witchncoOFF. 
4.R•rnov<pull.cypefust hold01 
S.Connoc1 o dc•oluneter(a!l .. 11 tl !' •ccuracy)1crou 

IOCkihm, 2S·w•l1 rni11or R2 (refer 10 logic page 
YAOOS). 

I DANGER 
Rni11or R2 may ha.., inched • high lempemure 
bec1ustofl»t1erych>rgeroporo1lon. 

6. lnstn fu1< holder, and rum brnery·p><k toggle 
1wl1chostoON. 

7.Brlngupunitpow<r. 
8.Adjustpotentiomote<oncard PN374863(c"d1o<:k•t 

B)fot arcadingofl6Vonthevolm1ete<.Thisp1ovidn 
an1>er agech11ging ra1<oflSOm1. 

9. Turnoff unit power. 
10. Tuml>othbmcry.pack1oggleswitch .. 100FF. 
ll. Romo..,ru .. hotdcr. 
12. Remo•e•ohmtm le•d• 
ll.ln .. r1fuseholdor. 
!4. Tumbatl«Y·J>1Cktoggleswi1chosto ON 
15.Bringupunilpower 

Propercharger opera1ionisindkucdby1heglowofthe ld 1 
elecnode(11vi<we<l1hroughthel'luiglas'window)on1he 
neon indicator located below the 50~mp fuse. lmp•Oper 
ope111ionisindk11ed11follow1 
l. If only the right elmrode glows. current Oow is in 

w<ongdir<ction.CheckCRI throughCR4ofthe 
charger. 

2. lfbo1heloc11odesglow. 1l1ern•tingcurrent isindicio1ed 
CheckCRlthroughCR4. 

3.lrnei1hereleotrodeglow1.nocharaei1ind;o• t•d .Clunae 
ch.3rg0<drcui1ciord, checkCRI throughCR4, • ndcheok 
fo1openSCR2 

4. lfindicatorglowswithcxtrcmebrigh tncss,1hccharging 
.ate istoohigh.SCR2 i•s.h<>rtcd 

~Nickel.i:admiumcellslost someof their1bility10 
deliverfollloadcurrentondomandifthey1reno1 

loaded periodically. To prevent lhi• loss afload C.p· 
ability. the CE should be placed on batt«y wi1hin30 
d1y• 1ftcrthel111b11myloadrequircmtm 

I.Perform banery pack 1m u four-week intor\"olls.Ste 
heading5.l0. 

2. Perform individual tray test only when failure i1 ob· 
1erved.Seehe1ding5.l l . 

J. Cheok appe1ranee of terminals every three monlhs. If 
depo:sits appear uound mminals. it is permissible 10 

~;.::1~t~"'depo:sir1, usins 1 pl111k or rubberbru!oh 

Figure5·11 iiprovidedforacompont ml<>calionreference. 
1. Remove CE mainline power 
2. Remove cover from banery1ssemblytoupo..,bind· 

ingpostsonmetalpowcr contro!box(insidebmery 
cabinet). 

3. Tu1ntoggleswitche1onbothb11teryp1ckltoOFF 
4. Using 1 w:iltmeter capable of measuring 500V de. 

connec1posiliveleadtoredtermi1U1l •ndncga tivelud 
tobbcktermin1l. 

S. Tumtoggle switchesonON. 
6.Thevol11aeindicio1ed!ohouldbewithin1heranseof 

289Vto3SOVdc 

l:!2J!iThc289Vminimum u sume11h11 thcb1lt•rit1h1ve 
IWC b« nch1rgedfor1nyiignificant1ime.Afte1b11te1ies 
haveb« nonchuge at lSOm1fo124hours. lheminimum 
no-1o•d•oltagemoutbe320Vdc.lftheminimumvoltigels 
below 320V, 1llow at least• 24-hour charge period and 
retest.Donotprocccdun1ilthi1 requirementc1nbeme1. 
lf. af1or 124-l!ourcbargeptriod(seeheadingS.8forproptr 
c.huge indica!lon)1he )20Vdcmlnimumcannotbemet. 
pr~tohudinsS.lJ. 

7. Withmc1errcm1in!ng 11t1ched,tumonCEpowcr. 
8.Load 1ndcon1!nuoorJyexecutc 1nydiagnosticroolinc. 
9. Place TEST swi1ch u normal posi1ion and, while 

exccutingroutine,interrup11he208V 1c,l-phuc 
iupplytotheCE byf1ipping1hcmainlincCBoff 1nd 
leaving off. 





I 
DANm 
u .. u1rcme Qft whon workio1g in tl>e 1tt1oflh• 
b&Utl)'p1Ck1.. Uthal ooltagtt1reprtttn1. Bdorcptr· 
form"111nyo(1heltS!lOrpro«durttonthlsp1JC,rtlld 
DANGER notk:c 1111\t ''"'' of1hn iecllon. 

10.Qb,.r;ethatp,,....ermy•upfor6.S10.Ssecond•.H 
lhownbyONBATindic11oronpower conu o lp1ncl. 

ll.Check1h11,afm6.S10.SK00ndspowtr1otqucncn 
down1ndONBATindk11or1Urn1orr. 

!:!2!!.:Toclunge1hoon-b>Utrytlme,rouieknobonlOl 
(on-b1H••yUme•)clod:~tolncrc1ieoo·balltrytlme . 

Refer to Al.D VA.004 for the loclitlon ofK2J . 

11. Ra1orepowt"rtoCEandwaltfOf SEO~PU.dlc:1ror 
1oli&ht. Olntnemlugekw1Jit1te<llns"p6. 

13. l'~p mainliMCBofhnd,quidr.ly,00111ln. 
14. Cbtd Iha! unit remains o n-b111ery fa. the 6.5 1 

O.S ... cond UmtJ duralioo, u indic:attd by ON BAT 
indlc11or.Th<n.,..ltchbl<'ktomaln!lnepowe r, 

IS.ObscfYCme1<rindic1tiofldurin1thoon.\>aneryse· 
quonct. Th<ou1pu1 of the 111<mbly must not fall to 
Ins than 2SOV de before Umeout end1. Allow on· 
bl!IC<y .. q~nee to proceed 10 full llmeout.Aluaer 
vol1.,e l• on india1ion of Improper or !ruuffidenl 
chugln1orof wcakbancryall1. lf1l>tminim.tmload 
outpu1Y011ap islc11th.anlSOVdc,.UO..wfficlcn1 
clwae Un1e (Sff hudi:Jg 5.6) ind rcpu! this ICSI . I(, 
upontrputhl1lhe1nc,1voltqelcs1ll'lllnlSOVdch 
opin ...... twd,p«>Cttd1ohtodll11 S.ll. 

16. !';:, :d;E pmwr and battery twltdin. RtmOYe 

17. Tu1nonb111cry1witcltoi,1'1dmlotrblnerypacklge 

l8.RestorcCEpow01. 

~Thisproadutrshouldbcperformrdonlylf1f1ilurc 
hobKr .. d in th< proaduttdo:r!brdundcrhud.ingS.lO. 
Rud DA...,GER notioe 11 thclllrt oflhis .. ctlon brfor• 
procttdlnJwilh1a1. 

l.TumoffCE~r. 

3. Tum oil b,mery pack swllchn, and remo .. the 
pull-1ypefu .. hold01. 

4. Re1110Ye b1nery·p1ck1round1t11p. 

S. Removedldellop sctcw,lflnmlltd . 

6.Pullou1b11myp1ckuntillllde1lock. 

7. Rem<M" top covtr from bauery p.ock, using cxm~mc 
cau1ion lopttvenlshor1ln1 1hclmtery1crmin1lsunder 
thec<M"r. 

I DANGER 
Obx""' U\ttRll! CIUlion. A IM bltltry circui! wltagt 
ofabout l60V dce~bt1bonnthcover. 

8.Place plastic .. fc1yco•u•on1opofthcbancrypK!r.so 
onlyonebmery1t1yisupoR<1(1eeu1Cofpl111ic 
CO¥CtsundcrheodlngS.ll.1). 

9.Rcm<M"lhellnksconnK!lngu1y1l-91nd6-ll.Thi1 
di¥idH 1he pack so 1h111ho•Olt11cbc1wecn1dj1ccnt 
traysis lSVdc. 

10. With1vohm<1et,mrmurcthe1raypotcntials1crou1hc 
extreme lermlnolsofeoch 111yo( 10 cclheach. The 
potential should not bclc•1h1n ll.SVdc. (Th<tr1y 
that isno1c~tedlnlheonebaucrypack'1.tlll01 

<;Oflform101hls.) lflhe111ypo1entialisaimcicnt, 
indi"ridual ccU mouurcmcnl in lhe tray is neither 
necessarynordtslroblc. l(thetrl)'po!cnlialisl"""'' 
than ll.SVdc,eithcrlh1bod111yorbadceDmaybo 
rcplactd11deocribtdwnderhcodin,a:IS.IJ.JandS.l2.4. 
CcUlflllugcshouldbo11leutl.lSVdc 

Note: To .. IYiocth•rnrcelbon1bonompock,••l•1$Cthe 
slide locks1nd lllde 1hcpock ou11naddi1lonallnch.Donot 
puU 1hcusemblybeyond1holiml111ion1of1hellidt 

11.Rcplatebl UCl)'plcJr.C<Mt. 
l2.Unlocli:bothllkln.1ndreturnb1tterypacktooperl' 

tionalpositlon. 
13.lnst.Up:ound1tt1p. 
14. lnsullslidostopsctrw,lfpn:riouslyinstalled. 
lS.Pluginthcpull·typo(useholdcr. 
16. Turnonbothbact•f)'Pl'ltchcs. 
\7.Rtplaccblttff)'plCU,0CCMf. 
18. Tum CE power on. 

Forcellromo¥.slproa4urc ,Nohe1dln15.J2A. 



I 
D<NC" 
U.. nu•nw "".e when wotkin& in tt..1ro1oftht 
b.rnuy PKlu. Leth.al mli.gcsue proltn!. Bdou pc•· 
formin1•nyorthetn11orproccduresonthispage,rnd 
OANCERn.oti.;:eat1hemr1ofthis1tction. 

l f 1 ho ba!loryp1ckr~ulre1 1111jormalntenwoe,•.g., 

••plm:mcn1of«"1l1lnse•er1l111y1,thel3tr1ysoflO 
cell such shoo kl bt eltctrk11!y dltconMCted from •Kh 
othu. This reduces the poten!11l 10 11.SV pt• 1r,1y; 
!.1J>U thue a« Ml lsnuconntction1, thiJ b tl>e 
1111Jtim""'Y011accuposuf<. foQO*lhtm1inttna!IO! 

~:=~'." described below '"h"' diKorl11K1ing1ny ceU 

S.12.l UteofSpec;al Toob 

l. The in1ul11edS/l6-inchnu1d1iY<r(l'NS447SJl)i1for 
u,. on thecell1crmi111lsin1ide thebrneryp1ck1.Cue 
should be cxerd .. d 10 pre•enl bddging 1dj1cenl 1Cr· 
min1l1wi1h1hcupooedmeulond. 

2. The1htuplas1icco"'n11eustd1oco...r1llbulone 
tr1yinVde1hcbllloryp1ck.EachplHlic~ris 
delignedtoaM:r11pteificnumbc1of111y1: 

The 8·1{16 x 14~nch CO\'ll'r (J'N S447S l 7) COY<11$ix 
1r1ys. 
The S·2S/64 x l4·indl rover (PN S447Sl9) COYaS 

fourlf•Y• 
The S·2S/64 ~ 1 4~nch ~L" <:OWi (PN S4'17SJ8) 
(()W'11hrt<!lrlys 

Thefollowin1deJCtip1ioorefento1heseco .. ,.by1he 
numbe1ofnay•co .. red. 

~Thes;x-1rayco .. r 1IK>hH 1 llo twhkhi1used10 
removclinbbe1ween 1ray1 21nd91ndlm-..ecnu1y•6 
1ndll. 

a.RefertoF~reS-l\f0<U1yiden1ifk:lotion. 

b.Theax-1nyotM!rcontaUu1no1chinO<ll!edFto 
tltar the twist-kick fuu...,1 . The lhmt-tny <:Oft• 

ronlainst""'lnotchesillOMddeand-notchinlhe 
opposite..Utodearth•lwllt.iod:fa temr. 

c. TopinKCeSS to traysL,2,8,or9,placethesilHray 
COYC< ...-er mys l. 4, S, LO, LI.. ind 12 1<1d the 
four-lr1yCOYCr<M'rtr1ys6,7.12.ll,1nd l4.The 
lhreMr1ycovetc1nbepl1oed110th1tonlyoneoftlse 
1roys(l,2,8.or9) isuposed. 

d.Topln tcew totr1yt6.7, l3,orl4,in1erch1np 
the four.t raycoverwiththe three-1raycovcrof1tep 

e. To pin occes1 10 111y1 3, 4, 10, or ll ,pl1ce the 
si>H<1yCO'<'erover111ysS,6,7,12,ll,1ndl41nd 
the four.tny CO\'fr over troys I , 2,8,1nd9.The 
tluee-1.r1ycoverClltnowbeplacedtoupooeonly 
onetray(l,4.10.orll). 

f.Topinkttll!Otr1y14,S, ll ,0<l2,pl.outhe 
ax .. 111yeovet!M"rtray11.2,l,8,9,andl01ndthe 
fouHu,y COYCr !M"r tr1y1 6, 7, 13, and 14. The 
1htte-1r1ycovercannowbeplacedtoupooeonly 
onenay(4,S. 11.orl2). 

5.12.2 llat1eryP1ckR<mool1ndRepl.oecmtm 

]. RemO'le twoserews holdlng front cover, and remove 
frontcovcrfromb1nel)'J»Cbge. 

2. Turn t<>uie swllchei on bo1h ball•I)' pock110 OFF 
position. 

l.Remowelwist·lockfu 1ener,1ndremoY<'lOpcovcrfrom 

"'" 4.DiKonnec11roundstr1p1. 
S .. Dnconnectcabkfrom1ogio•witdlmminal.o,•t · 

COfdin1pol.orityfo1b1erroconnection .. 
6. Repbcetopcowr. 
7, Rek11e both llkk locks. Ind pUll bl.ttel)' J>ICk Ol&I 

un1Ultl1durofllidn. 

I DANGER 
B1t1el)'p1tkwelgh1ucoed170pound<.Norm1l safcty 
P•lC1iccimu1tbeadheredto. 

8. Enwre Iha! toggle swl1eh is in OFF position In 
oepll«mentp«k. 

9. Allan llidc assemblies i nd llideb1nery pock in un1U it ... .. 
10. Remo~topc~r. 

11. Conn«tcabk1otogloswi1chtorrninal.o. Obte~ 

=~•y. Mab auro toggle witches a•e In Off P'Ml· 

12. Repbcetopcom. 
ll.Rep!acepuU·typefuseholder. 
14. Turn bolh toglc 1witd1n to ON position. 
JS. Replocefrontco-;erbymnmoflwotcrews. 
16. Restorem1chlncpowcr. 



I 
DANGER 
u,. uueme car• -..!Kn working in th<.,.,. ol1ho 
bantrypaelu. l.<th1lvoh1ges1!1'ptt1tnt. !Wfo,.pc•· 
fo1111ln&•nyof1hetes11orp<DOOdure1onthilp"1",•01d 
DANGERnoOa 11the111northi•section. 

lr1nyull1h1•obt<nropl:>nd,ba1101lulhooldbceh11ged 
for24hour1beforoptrformlng1non·brncrytei1.B111ery 
damage may ro1uh bygoingon·banuywhhulbthll are 
nGtfuUychargcd. 

S.12J TroyRemonhndRopbcemtnt 

~ An .,n;,. bumy paek IJ\llY b< mnciwd f0< uay or 
alln:pla«mont. 

l . l'e1form 1ttpslthrough4undtrhudin1S. l l.l. 
l. Tomn0¥e1tny,positionplutlcc°"'r1w 1h1L 

conntt tlnglrlOY'ar•uP""'dor.e1t1tlmo. RcmoYe1he 
link1 from ronr.ectlng 111y1. Lift entire uay dur of 
ba 11erypack.Obiern pol1rityfo1repl1ccmentl11er. 

3. Replace tray by sl iding 1r1y buo position In battef)' 
P"k. Obsfr"" pola rity. Roh connec1in1 l!nk1 to con· 
ntclt"* trays, uiing pluti<: coven 10 co•rr the other 
t11y1. 

S.ll.4CeURemonlandRepb«monl 

!:!2!!i.lfK¥<r1ltr1ysinonclNt1Hyp1ck1refound 1obe 
ba.d(1<eheldingS.l l).itmaybemoredtslr1bletorepboe 
the ntlre pack{!« he1din1 S.ll.2).1fd1e liml111ion1 
requlreth1tthep..:kbe•>Viced,followthep<ooedurefor 
lndlvldualceUremowl111drepl.ocorrcn1. 

J.Uponlsol.t1lna1b111eryf1ilureto 1 p1Ck.pl1cosl•· lt1y 
c°"'rove•tr1ys l,2.3,8.9, 1ndlOsotha!thealo1lr 
o•erthe2·9 1ink(FigureS·l 2). Pl1ceothetc<1ve11to 
co .. r 1llotltertr1y1.Remove2- 911nk. 

2. Reposl!lon co .. nsoth11six·tr1yc0¥erlso•trlr.1y1S, 
6,7,l2. 1r>dl41ndthe1l<ltilo>er6- l3link.P1oee 
otherco..n 1oc00\'r 11lotl>ertr1y1. Remo .. 6-l)link. 

3.Th•mls•ownopo~ntbl h~rthan2SVbet....,alfly 

1woldj..:ent t1ays. 
4 . PlacepblUcoxwrrssothatonlythedtfectMHayi:i 

upoeed.The reilnowoft!yl2.SVupoeed. 
S.MtUllR indMd'1al e<Us of troy. They should n1>1 

meuureluslhan l .JSVdcwJthnoload. 
6. R<mcweanyddec1i .. i;eUfoundfrom1hc:preriou1t<11 

by unbolt!naconnecllnglinlr.1fromd.rec:1i>1e<ll1nd 
alldln1col1<1u1of1toy.Ob'"rvepolarl1y. 

1. Repl.tce remo\'l'd cell by alidint In 1 new cell fr<>m 1he 
1pare trayor from 1 1r1ylnllock1ndb<>hing 1helink1 
backinplace.Obl\'r>tpol.orlty. 

~ln1heeaieof 1rurce!l on thebonomt11y,i1may 
beneceuarytorelenethe11Jdelock1udslide1h<IN11ery 
packou11n1dditlollall11th . C1n1shouldbeexercisedto 
pttffnlpullingtlletr1ybeyond 1htlimimion1oftheslid1 
usembly. 

I 
"""" ~ll'C(lnduywindl11J(<nd ·1 0 .. nd)oftl>ecl1J'!<• 
trltl$founerconttln11hehlghnt•olt1geintheH .. mbly. 
Unlo1ded, th is can be 11 high u 897Vac rms. Other 
poinn!nthedrcuh1y 1reelec1tlc.o Uy"hot"with<Upec1 
tochusis1Jound.Renmnl<1fbothJ2andp•lmepower 
en1111es thltlhepack111ilrr..,frnm•ol1age. 

fb1tery··cut·bl"ilb<ouJhl abou1by1primepowerfailure. 
Conf1t1t1Jlion of INttery cut~n Is ob111Md by rrcuurin1 
Wdtinuiry11e~TB-S.conroKtion191ndlO.(Reedrelay 
contxtsclote.) 

Not<: The •ndne: drc111!ry blocQ INtl«Y bdup cul-in 
duriflg1llefoll<>win1: 
l.Powe1-on aequ.ence. 
2.CEin1t1re01odTESTIWi1ch•ttoTEST p<>sirion. 

3. Pmver-ofJsequenceea111<dby a therm1l,1nOV/OC,or 1 
regul.o1orunden'olt1geconditlon. 

4. EPO/MPOpower-<>ffsequ•nc•. 

S.1 4 LINESENSEANO 
SWITCHING CIRCUIT 

~r .. 10FipreS·lJf0<1dacflptlonofthelble•m.eand 
switchinecircuit.Thl:lcbcultil.clj11Stedasfollows: 

l.Tlr.moff11r1itpower. 
2. Tlr.mbothb1Utry-p1Ckloegle...,itch<s100FF. 
l.RemoftpuU-typefu•holcler. 
4. ~move .. ,...catd(PN374862)fromcardsocketAof 

b11!erychlrge<box.ln•nc1rdexttnde<insocket.111d 
ln1tailea<dlntxttoder. 
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UK txneme .;are whm worklnl in the 1ru ol 1he ID"""' 
b11mypacl<1-Lothalvolt1gn1re p1"Wnt . Bdoreptr· 
formlns1nyof 1hetn11orproctdurnon 1hisP"ge,read 
OANGER notja,11thes1111of 1his1«llon . 

I 
DANGER 
High voha~ is prHen1 on 1he cud1 in the bumy 
chuger ind sense drcuil. Senie c!rcuin 1rc no1 
rderenccd tom1chinedcor f<1meR1011nd. 

5. Corinect 1dc•ohmc1cr(11 le11t tl 1l. K<:uracy)1c1Ds:1 
pin1A1ndJofKmecud(pinAlo•1onnln1l). 

6. IMtnl"'ll·IYpl'fU .. hoklcr. 
7. Tu•nb.lU•ry-packtoglorwitchestoON. 
8.B<illgupunitpower. 
9. AdjUS1p01tntiometHon1rmeeardfoi1me1erreadinJ 

of4.6V. This~ ... 1heocmcdrcul110Nitchinthc 
b1ttny~whenprimepowetlnpu1dropo10 

IPf'OXirn.ttdyl86Vac. 
10.Turnoffunilpowcr. 
11 . Turnbothbanery-pxk1ogglc1wl1chn 100FF. 
ll. Removepull-typefu1Cholder 
13. Remove eard extender, and replto0 1eMC cud in 

socke t 
14. lnstrtfnse holdcr. 
15. Turnbothtoggleswi1ch<1100N. 
l6.Btin1upunitpowe•. 

Th<boouuappcnim-supply(Flpre5·12)<e«insi11input 
n?S00fu,J37Vnnspowerfromthecon~ner/in~mr. 
Thilsupplyincludes1ransfonner1•rldo«tlfyingelrcuit1 
whlr:hp<OYidether><eaa1ry1tn1t1nde011trol•ohagei 
neededfo< 
l. Vol1.,e1tnsingcbcultry. 
?. 24Vdcforprlme/b11t<1ypowcr1tquencln11ndc011Uol. 
l . 28V1cforcon~rte1/ln~.,•rblai. 
4. 0n-bi nery 1tn1< and •wltcllln1 clrcul1 and 1t1Yice 

•ohages. 

Thtreisna1djustm<n11ocheboo111r.1ppowersupply. 

I D"°" Mo.tofthewiddinpoftheboo0lr.1ppowcrsupply11e 
11haurdoouoll11&<iwithffspteltochaais&<oond.1bc 
bootstrapsupplylt1:1feonly"9lenl1,J?,111dprimo 
powCrlfffC~. 

5.15. I OCVol11gc1 

T1bl•S-?llmdcvohage v1 lue1of 1heboonu1ppowcr 
JUpply. Refer 10 figure s.12 ind AU> p.age YA008 for 
voll1ge-meuurunonttC1minall.T1blr:S·31im1cvol1qe1 
oftheboot11rappo-1ttr supply. 

E4-l...iU .. 

::~~;,'"-~~-2 
on-mblyUUll10 

Eu...ie:;i.1 

::~~:r..:':~ 

Tl1" 
Tl1·2 .. 
Tl1·l •OO 
Tl1·1 ,, 
TIN 
Tl2'3 
rn .. ,, 
nu; 0 
Tl1 .. ,, 
TU·1 " Tl).2 

•-. .. ~h -- - IO - l•r-1 -. 
·•yo1.__,......,poo11, t1111 .. 



Thi1chap1trcontain•figuru and r< f<rencesto1ldrnalnte
n•nctptrsonnelinloca!ingcomponent1wilh!n1heCE 

Figure6· 1 identifles1hefr1mos1ndga1ulntheCE 
Figurt6·2i.howsthebolrd!ocation1wl1hing>lH A,B, 

C,E.K.andLandgi .. 1theloca1ion1ofthefunclionol 
elem<n!Swithinnchgo!e. 

Figure6-31hows 1hto•o111lphy1kallayoutof1heROS 
uni1,indudingpar11ofg.11eCandaUofgoteD. 

Figur< 64 show• the location and numbtrlng of the 
l•minarbusterminalboards . 

F!gure 6-S !hows batmy ch•?F• tuminal boa rd 

CHAPTER 6. LOCATIONS 

localionsandconntc101plugloc11ions 

co!:g~r~o::d.dtows thO baneiy package wi<h the fron1 

Figure 6-7 shows th e loc11ion of b11t<ry-pac k com
;:.:~:~ . as viewed with pack ext<nded and 10p co .. r 

Figurc64!Jllowsthepinde1igna1ionsonol1rgeboard 
Figure6-9show• thec1rdcontact.board-pinrelation · 

"'ip.and•olugepinsfor1hec1rd•. 
Figure6·10showstheswitchcontacttermina1locations 

for1witchesof 1he CE. 
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6.f. (11"!0) 



~';',~C.P,,ck 
(Off/ON Toygle 
Sw;•<h<•) 



&al!ery-PockSwitch 
(OFF/ ON T099le Switch) 
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Tho only special cifcuics in !ho CE ar•;,, ROS for 1he 
differen1ial ( .. n .. ) amplifiets, .. n .. luchei, and amy 
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cardlewl asde$Cribedinhe1ding4.3 .6of thisma nual 
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Figure C·I . below. is• rernovabk char1 rtt.. r may be 
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