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INTRODUCTION

The ME1]-1 Corz: Mamory Syvetem ia a Unibuscompptitle FIH-1] (emily periphesal. Thmuoghout this manuzl
the MET k-L Mechacy Systen ig tefersed 10 ae '.‘h..:_]'rI.Ell-I_ atid cofe momeTy 18 rafanod Lo as che aemary. The
M1 1-L coneiets of 8 basic K MM <L Reod ®frite Core Memory, 8 Poser Sapply, and 8 ceveding sox. The
ey within e menunthag Sow .- powered by tho Fowos Supgly, i axpembaite in 5K {MM11-L) incremer| s te
24K, )

Thie manal provides gie acs wivh the thaory of opreation and malniciares icfodmakion tecmeary to imbes-
stenad (e MET =L, The teve] oF discusyon assumey (el the weer i familiar w6t baale digfead vommater theory
ard bazic FDPLE wse.

Bignals 23] dnta are ransierred beraeen m:'.J'-!EEll-L'm:l the PBP-1 | Unibus: leosever, s inatan® doss not de
seribe the aperadion of the Unibus, & detailed descriplion of the Unibes is found n the PO 4 Peripferaly and
Ieterfaoing Hfandhook.

Engincrring drawivps ave referoaeed by deswhg nuinder and nay be Tound m the HE DL Engfeeriang Franwtag
Martuat, |

"This manuzl is divided inea shree chopters, Chapter § provides & fumetbonal desesption, o phvsicst descripsion,
ME11-L zpecificatinns, and instalintion mlormalion, Chupier 3 conteins the seperal deseription, dotailed sesorip-
tion, a9d maintensnes informetion regardlag the Power Supply of the ME]1-L. Chaster 3 coovides 2 general do-
actiption, a dettited descrigton, and maintenanee information regardling the S5 MM E-L Memory used in the
M1 1-L. Appeadiz A cocfalas amtepsiteel Gncait (1Y deariplisme for the T3 tised in the MELL-L.
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| CHAPTER 1
. GENERAL INFORMATION

i TNTROTHICTION

The MELL-L is a 3k menacy svsfem ot the 1035 sompeter fmily,  The Sxae sy alaas consists of on 55,
Vbt e diCite Memoky COREANCE M i 0w r'muuv;ag-;. o with 5 Pewer Suppdy. Tl mvinory may be gxe
pandes i BK (MBI incroments to 25 A Phe necessary. ool @i Ineluded] with e meokemougzbibe
=14 ¥ 1% ipch (N AT ?H:'H{. By consbaivingg 165 vwn piveesy supply, the m._:u-_-l_-u_.jpg,: ki saes wp o B af pomrer
A G paovesst hox,

1.3 FUNCTIONAL DESCRIPTION

Fipare b-1 shoess the functions] 3ok diagra of fhe MELLL unil. The additlonal neeeories are qe opliopat
BK imcremers to fe dasic ME]-L unit. Twie canfegursons of e ME]{-E ane preaibde depoudiep oi the
poser fodrer dootho anit: MELE-LA ia fov o power sonees of 815 Yo, b0 Hat aod the ME]1-08 iy for & power
souece-of 330 Ve, 30 W5, The sdoitiensl 3K sicttoy inctements, opionsl for.the MEL L-L, wre desipoated ax
the 3101 I-L Memey . 1w Eonctinnad mits nf e BELL-Lnce the L'alll‘_'-l.l.i'ﬂn;:"mmm}'r ks Powes Supgly, and
flic Grwiing B, o
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L2E Tlnibue

The Uhiba is o osvnchyoonus, gnsle bictespeed B A0TFDT ] cemoonsot: and peripasrsds commme nicite
thraneh the Vnihes om s Skizec ool Hics, Liks all POP-LE pocpbcrals, the MUET-L hes ity own bos gl resees
which as the aeontory Location xédresses, Commanizalions vi e Unikos s naol tegire itiog, gadscs; thees-
Frre, TR gl Sumet meanuies of verions sprods can be combinsd o the seme PLHN 1] Svstem. Recause all perips-
erals sharg the Unibus, the systen meledes direcl smeznuey seoraslap TDMAY wdch s impkementsd shrough nen:
procatgar requikis (PR, Ddia rete on the Uniboa & 40 moapahits per secomid o1 2.5 milhon words per seconc
with a ryole of 400 ne. For detgiled inlozmistion: regerding the itinae, eefer to the POE 1T Poriaiaraly apad Diter.
Facing Mook,

22 Memnn

Tha bnsic 8k memory waik For the MET 1L s 2 MM -1 a 16-bit reed P write soes-type memoary. Bl priovides
HBEWE (REY 1 p-hit meords Thab amc word and bvtz addressakie. Unihus eldress fnes B2 ieah 17 ans thie ME11-L
derice goution of Hee address, - This porkior of the address is sodgied B0 tlee MET L soeorlap to 1o nes in the
seslem: The renskiving poidivay oF the addiess Gadadesss Uacs O theowph 1370 refors to the specific coemory coration.
The nwewory consisme of threc msodules; the GE 10 Hax Moduls conlain: the memory confst logic, the 20117

flex Madicle gonlzins the meenney dfrives ongic; amd the HZ214 l:_!lla.':l Modaie & the nwensary core etack. The G221
i Bonsaron] asrwecn the CF )0 and the 204 Sro Chupter 3 Top tnore d=iaifed inlemuttion on 1he menmsy. Pava-
graph &3 desoribes the memoery modiures i their MET -5 sonliaraticn. ’

1.2.3 Power Sappiy

Lo

The Power Sugsly Fai the MEL -L dopptics Sour ovaoets 10 the onin These oatmas ane +5% whivh prowvidey
the merery lepie levela; =1 5% wlich supplivs thy memory drive cireoizs; and BUS A LO and BUS B 120
which nrowic the puoeer 1ait sigents to Bne Daibas, The Powes Suppby I dissscacd in detail i Chapior 20

124 Movmtng Box

The WE11-L meusting box 1sa 3-1)d Ueel kigl. 19 freeh wide, by 20 neh feep cabired, 1D eoaliing 27 the cebisng
rscEgsary 1o nterinee e wnils of Mee MET -1 anad prroeiche ossed .- it alzm P]'l:ﬁjlil:-'.- fe the Enibve-connection
and conTailss the backplace for stcoeennectbon oF the memary moleles Bwiuils ol the rmeanling Lo sins dis
ciEeil i Famigraph 1.3,

1.3 THYRICAL DESCRIFINGN

The 11Tl Meamimy Syvndem is gdnged 40 tie ME ! -L mewnting boex shown in Fioore -2, Throogh the ase of
vlrodagesphs, this parapraphk described the ML - congeasnis aod fhzir Tocation iv The manding bos. bonei-
nEeTing drawings in e HET LT Prgmeeeeing Sy Waeeal anc referonced to previds add:itional phaslesl o

Mrelivn.

Eigime 1-3 shiews The msar ul ke MBI §-Loasoanting tox, Tiw Power Suophy Ja ekl the verts on the = sida
of the tm. Al eonneslions o |;'|_1|,~. MEI1-L erdt e rmade wt the rear ol The nisauedioge os . P-l‘.'-'.fh'n.'r 4 sapplicd
throogie The line cont to the Powee Coatval shic 410 % o0 230 Wack, The Thaibes eofers and 15 secured Lo dhe

WE L i-L cen elee rizht gide of the top rmar of the mpoasting bax The ratel boilon reiety e Power Contoal o powie
henker, whics npr e wlien D link cdtreal sxoecdls VA Eor the 1 15-Vae Powoer Coatrot aption ar 44 lor The
230-%ae Power Control aption.
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covor of the monating hox is fuptened by four Can-Loe serews, The removable side anel i Gesiened By fowr
P:iliira Head serews.

The MES i-L je degigred ta be moosted iooa stagdacd 19 inch wide by 2050k deep eqaipntent bay. The ME[I-L
ic mnoumbss om slides for casy sepree. T meosnd e wmik A is Foest necetsaery B attach the fixed portion of the
lishpe b 1he calbinet, The fwed pottiog of ﬂ-.:*. alides cun be remueved Diom the MEL L-L by actusting the slide
selanss wlich s located toward the reiir of Uhe mounting 5ox, when the sFdzs are fully cotonded, Be mure do
ettt the 2153 siech Phet Uhe fiesd suides nre parsled wod loeved with e grosnat,

L5, Mopanting Lhe Cocnputer o Togiolted Slides

Cinee e slide gaides have bazn secnecly fatoned in the subiner ising all cight sarows. [t the MED 1L gnd shide
it carefully o to the gide midas umiic the dide teitase Ioezles. Curmhudly 1iEt the shide relensd znd pusl:.the METI-L
fefily infer the tack, heing cereful not to tear any existing cubling. :

The MEY -1, shoutd hen bo Tully cxtonded unt the elide releqee locks, The covers on the Lop and side of the
ME15-L slowdd be remaoved to permil irebillation of the Thibos, The covess are removed by foosening Foar Cam-
Loc angd Phillins Hazd siemews, a'&'%[.ﬂf;.-‘ht‘i;'.‘!.-‘.

ES5.2  Dwdsllaticnn af Sde aed Top Cover

Atsached to the side cover is This cimiibustlon of the leftband side. AR fowr 8-32 sopews tet holid The coser il
place shawld te mented od tgtencd seeurdy, The tos cover com now b inalublad witee the fowe CaneLos

LT TR

1.5.7 Uvnnsection of Elm AT P-DH'(‘[‘EEI;JII_L?

The MEY :-L i desigmed for c-e o b 15-Vac clecwits in the Tritend] Siatea and is eowipped with o S-peongot -
mecier. This commectes, when geriod into @ properly wimed 11 5-Vae cutbel, groum Lo monating bok 1t s
danpesaus t2 oporate e M1 -1 unbess the moboting bax 5 eolnded beranss pormal leskage qument Trom the
Feiwer Supgly hows into sierad pats of the shasss, )

IF thete iz amy spuestiom ahoeet Lhe Bneesgeiey of 1 pround ciroudr, the et iz advised Lo measare b poleatiol be-
Lwesa the ME11-L maunting ox ad 2 nown vt with an g eollimete r
1.5.4 Instructions for Conpevtion to Ofker Than 115

The ME1 I-L opcratoe st roltmess ranging rom 95% 1o P35 and Brome [50% 10 2P0V 47 Hz—63 vz, provldae
the proper power rieeleol is cttaccbed, Tl wat i aedered for nomieel woltsges ol RS or 2300 The standarl
Sproapsd connectar for 1EEY fe jgkentice] with ihal Sneed on mint beesshold applianees. A diffesent 3-peonped

o= o i wsel Lor 230V

O insiollecinns caidde al The Crled Staicd o wlheits the B ational Eloetneat Code does net govern buidding wir
ar, Llag vecr 45 advscd o 9roceod with cartion.
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CHAPTER 2
 POWER SUPPLY

L0 INTRODUCTION

This rhapter is dveded inta trse sesiinns: wenecal desediption, l:il:-tE.Ilhl deipifm, sl st derancs, Thn poar-
wral desuriprion :r[l,.m- ]_-,u-nn-;.t.-:.:-. fumtnmm_ depeription, phsic ab Sesiuaiplion, H.l'l.d si:-mtra’rms o the Poower
Sapply unil. ‘T deraibed Sescriptiom st provides 3 cresng leve) depoription of dhe AC bopuc Cirondt 3!'b:| iz
L Rognlator Modube of e Power Supsiy, Finaliy, S mainleninicy seiion peevides informadiom TemiSEEY o
trauhladigobing the Power Supply snd Yor porls identification. ©

2.7 GEMER -"-.L RESCRIFTIION

The Power Suppiy v a foece d-aiv-voided l.;_mt whidli coererts ‘-zr!l;i'l'ﬂ phase l'ﬁ"‘-‘ a7 230V meninad 47 to 63 He
line voltage 5o he reo regelasesd vatpul soltige wequlsed by the memoies. Tha okt waltages and fheir poe-
Cipat imses 4m) _|m.u_ terlslios ars, +5% for 30 logic Cewdie i :Lgul:u':tﬂ ererroliages and overcirreed protected),
madd - 1A% fiot cobs ety {ewitcldng e b-ll :ne:], m“‘;-mi:aa: Evd ﬂ"c-‘l:'Ii."-.JI.l.'-.-]'LT'Ir"'J-l.LL'tH'ﬂ

T sty Bs wsed o Ll.!lll_llJﬂ{th:IEI Wit A Power L i .hm..mhtl.-:s \Tl‘...l:h m]HEJEI. I}l.IIL 'i..-.'rﬂ.l, circLIiT b,
o BFL capacitoss,
Tie power circiitry ubsis penersres BUS AC L0 1 and 00 LOLaower fail edrly worniny shrals.

A tharinad contral mounted an she hesd siak will Gorenpt e o il shoadd e esk SnY terziatues beeoene
procagivg due to fan Tilwss o okher canan. .

221 Physical Prescripiivh

B Piovgent 5|F|"'-.|ﬂf Bt U s 1hrze |||_l|_|_.J' siBasmspblize nnd twn l;.‘,-",lrﬂ_'.'\-l I':‘I'l'." % ""P!ET'E I.'II.‘|.‘|.I.'I'|. Ir"LI"I"-"."'] Cleuseiz A
aanibdy, Iil:" 'E@.;]ﬂ-tl'l. At mdude, BIC bk, and ..i': {.-E'l'}.-‘l-‘ )

2210 Power Conirol U0k - The Towot Cogurol Linin {dnesieg Ha8000-05 i monted on the eaz ol the
-:'\.'!-1"I]l'l.l.tl:-' by Twa serews. b contalns a line cond, wis |_Jir npaakeer, RIT ovpaciiang, PUEY oo 250 conmecdions |

Lot the Fuower Sopndy toansformer znd & Sfocket Mo b Sl ork S conneeror Fhy micaally, il conisis of 8
sheel-mctal Brpeket ad @ slide-on coeet whish 3 bsked i place kv ane 3:,11"0.- A :ﬂllﬁlL“-i!lJIE- tharizal beceier
200 & Jine voel sizein soliel goemmnier gy Aol s £l Pagge of The Prucket snusiag the i ':':-Iﬂ' aingl hreaber
cokl Dolthooy acopasible oo Ilie io0n o TAS S MTEERT.

A rmall rrenned Greuii -|:}'1;:_J,| cardl # mcenied disgesiy oo the I:m!-r';:"mnn:.m!ﬁ-!. 'I'I:&-__ catth apIsrsonherts ard
mpevians s L BT v e teraimic capaciior, e YetenkEok ouepus conmestor, and three lusl-tabs for ac iapin
atid provad commeclions A deal Settrs i sonnertef divasily o e bracket, The Bleck and whire e pemd
wites 41 ponizctad vid Fasttat 1o Uee PO card, e procs dnsotend) fins ~ord wire i connestol 1o tae dusl fast-
tob. odtch b R sonnscted b e iied fagetab oa the M2 cara,
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The LL3Y and Z30% crodeddiflar ic unly lwn pespeets beoaker s00ent raling sesd (printed cirouit) jears for
pacallai oo sezes conmeriion of thy Powse Sapply fassiermer prinsicies,

Pomweer Control part numbors sro BCGSHIN for the 173, TA quembly; a0d BODSTXX for Ghe 230V, A smmm-
v, Line> powd serggth i varabie und i: genoded be WY oo, BODSHOG las o S-fool Bne corg,

2112 Power Chassis Agsemitely — T 70057231 Bowa Chassts Assardbly (Figore 2-10 cansists of o long
irverlel-Llshaped chasas, TUDET 28 porwer Lromsfommer, and o S-iach fan. Bt s osccuecd to the daabiom oF e
ME©LE-L gov Tonae 832 3 304 inch Priblps Pas Hood Lol

The chawgs o omonoted to ohe dpht Qwhe vicwed Sraee the fona) of the conpeetor olecks and asetless is lrom
frond B mens. The Fim s held fo one end of the shemss by TR0 s, Lhe mnstormer may by remeved by leos-
aminE Four nucs that wie accswil-le ozl Torge hries 2 che hattom of the chucsls. ’

le’.'.‘_m Ruguldvor Moduls is wennted 1o the chassis asscmibly by cid sepewe sl st be removed lor cable ac-
stz The D2 Calle enteax o »f07 0z (he cornectes biock side of the ‘chasais, the AC Cabile snters o sl on the

Lt micls,

Conneodicns ©a the Tan arce aede by sradl G- Conmentions to the fansferinar an ks via Wate s 1ok
conngcrans: Begin foT primary, Jsocket for scecudacy,

2.2.1.3 UC Regulntor Mednle - The 34797 28 TIC Besulator Modwis 1Figure 2-2) is & Trinted circnit ssacmbly

this & moountd to the Power Clasis Assembey by loor 832 % 9016 ineh aod e 6-37 % 154 inch 'F!||i|ip:-:.'?.1::'

Fuad wevmwe, Hoomtaing 210 ke o v hiz s the teopeforner ezesndacy windfe zml the Power Supply .
natpu cable, '

ME11-Ls that mensz shipged ditring Bz fied Thnes or foes nontbs of sroduetion of $ewsit use s BC Regelsior
Mloahaie desipaated TATTIEYAD: later shigments usz @ sodule desiganted SE09 RO B resision. There
neg differances in conngsenl vl on the fwo reendirles, [he discnesion of the DO Sepatator Modale cirewiis
in his mannel i digacted 1o thc latee oeediis, desipnared 52067040, brngimeeviae draainps applicable to the
ALl ced are shipped with sach eqeiprwerd Tiese deawinz provide 2eloinetice and compement vidiees off
thr D Bomibaver Muodile wsed ikt specific o,

The tezesformet seoencary sockel Male-b-Lok comnecior 5 plerged into 2 matlag carnesres whilch &= wnklerad
digactly t the ponsced cireuis bosrd and iz zeccsitis wnderneath il Tle Yepin Mote-Lok connegdor oo the de
vl il canle ta dhe wemary s Amilarly matsd 008 conaceior voderneath se: clbier ol ol Lhe board.

The T Fegplatar Madale L L ].'l.l.'l'.t':f:vd o tiaaleshoe Lurg [rErpeses Ireem Fhe cop; il preanig on the ciceedt
are acvassible, 1oy ko be remosed Brom the top for eable acerss and for parts replacenzod by oy ne the
qix Toutieg acrce s

Fha primeed cirguit is appresimitely § X 10 inches, worh atous balf of the tog surizce devoced Lo ihe et <ink.
The paoverr tranaistogs and goder Dot i aoe bolsed Lo tes shielves on Lhe sides of (he Reps sind fnd maks oon-
tact wiih the cireut boerd itreclly andernesth i solder and senew comnectons. The haat sink s f2rd aned Inco

Tor electAwl insaiatem,

Flez crbsr lsall o (e Lo suslice s devoos) o i'1r=r~.':ﬁ::|'.1n=-‘.jni'a:nd moanting the balancz of the st Thoue
soeall gl duitnege adivsimens potentiometor arc aceess:ble on this top poztion of the ot

Towy szl Piog fuses wme mounted ok the 107 of the PC board on the fan end. Tless fagt-actian fusss will wejsd- .
wiMly oniy blow when senwe componeat L defostive or when e =5 ar =15 wollage i sl Ing high.
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Tae 1w et fitker cuzacilor as oeld 86 62 wreder aide of the oard oo bracket ang o conrsetad o tha
cloonst viz junper tebs oa dhe fun eal, ' '

Pl +5% and -1 5% outpnt fikier cn;;l.a.':it;;-.'s amnd indaesrors ame alxo tucareesl :1_.'|I':|.'nr-|:§'.~l‘:l.'-|'.|ar-d.- the foemcr by
serewes uni Fie Jattes b s, ' ' ' '

Clare rnwsl e Laken bu ernsure B30 at ebiotrioe! aed mechianica] conuecsions s madie secgesly.

2214 DO Catde — Tos & S suspdrsande connecting thy backplese 42 che O HRoglntor Moivk vis 2 3050
Mate-B-Lokx comneatnr. Fhe tabtes i moale magesstde by 1ooae il tlse sax mamuteg sorews and §ifting oat the
1M Hepalaliar Mook, ' : '

Cable asviss is throme® o of an ihe modolz WEce oo L powet chasais,

LS A Ondie — This cable connests all ae ].;-:g-_ﬁiném wl the MERI-L clagis. sbich s aa Tolkows.

a. Power sepply Fimo - cwor Gl 2ab

ho Power Sappls Therotstat - ot 2pla bars-X-Laolk

v '.-!rq'.l:\-'r'.-' Seclior Faen o rwo Daid-tlhs, T

A, CTrumsformer iy - one Gancket Mate-M-Laok |

v Powee Conbrol — cas - 10 Mare:WLek :

S PIEP-TI %ﬁyﬁ-—.‘m Al Puas Contrel — twe 3-pin Mutz-N-Lok connectors oo mear of mouning o
L5 WEea)

The ac ealde 4 located on fhe Fabibhend ade amd mer of Ge-MEL gowedag box 2nd & inkeccwily shielded
Ly A b Prower Saappiy oladss, aid oo mouniog bax,
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A detaied o ibereomectees dingra m is x| v in Figums 2-3 Figeees 3-8 and 24 ilhistrats the connestinns is
schamotic formm.

The line cora, slagle-pole rauker, RF] capneidirs, rod connoctions for ansizomer 1IAY ar 240% wicng are
cantsuied n the Power Conteel Wair, Toselocd 115% mopuat nr 230% input, uss the BCC5E or BCOST Power

Larernl, respecrively,

Tha transformer Is tated fov 4% X 43 [1_::~|n-:l e ipped with Pan windiogs that eoe corcectcd bt clic Poect
Coetrolin panillsl for 125V operation, aud inoacses fon 230%, The B are cnnnected zeroms 221 of the primaey
i that theW are sbwoys providéd wilh 115 nominel. Thers is on elecrrostaric chicld betweoos oy
reeond any of the EIEHEEIJIJJ'I.-.‘:TE.

The TP Loir teod fT"llt canliing i single-proie themmnd Greuil hresker which prob oo 2necnst in)e o |:.r!-.:':._~|._. aricl
% hesel e grzssimg o berdom ons the penr of the cnmputor.

The themmosiat is mountsd oa e Power Supply Brat saik, 1 ool epen one side ol tee proimary circuit god de-
estargiae the Powee Supply sF ohe beat sink @nipesatere e o soog | TADTC, It wibl nutosiasicalsy 1050t at zboat
67,

212 D Repnlator Moednde Gperacion

The dizenzseon of the DC Repalator Moaulo cireaies an this sl is dicect=al o the ingdale desiznatad
SE0G TR, Tathes than the caeler moduk degigieated 5097 28-F A1 & RS degn-n ol this moduis is
showr in Pigere 2-7. The center fapped cvtzat of the pevrer transformer s appticd o positiee ancd negalive
reogifice an Futer sircwils, The tectifier ciroubs stnduce +25Y apd —28Y poaming| caw de woltapes which ae
unrgmiaied but well Gltored b the inpat oo ams cadacitns,

The +28 ¥l is wed fy an eficen ywitching rendator sicoaic to produce ths +5 Ve ocrput. Peavisions (o
oyercarrene Jrtcetion are bicoepauieted in the regulaten citoadt so ol es e curtent is Timited whcn thers jsa
nilfiunetion, in the lopd. The 5% outpit i slso pootectod against ovesvollag: by o cruwbar citeuid which Bmite
the cutpuat to weder ¥V Lefere e ootpal geds b s value, e erowhiar cirenis blows the Fuse o dee cetput
circuil o the reciifier,

The =28 Vde ig need hy the =1 5% circner wlich 1% sieniliqe in opergtiem g (e 5V regelator civenir, The =157
cronwbem cirepit Jimiks the ootma to 22

The DS AC 1OV T and BTYS BA2 1O L gigpales aec used toowarn the Taldbos of nnabisent powes Sailore. Civeails
oz the rcgu;'at-::-r mosduls detect the hstoiorer ﬂELq.:-:lJ:::,' ¥l L amnak generle 1w i ':"”--;:-:'-|11'|'.|i|l'|'|'|!:
ppea-eiltzolar sigaals Bt ane usek for power (08 feretiens by dovices on the Coibie, Sote that this eoceit does
ot detect the pegubated do ouipul vobiages ag an seeme other FOP-1 5 processors aimd periphaecls,

2320 Gowerstlon of £ Raw INC -- As stated b the provious paragrapl the cencer-tnppef transformer socontary
vobracs 15 coedified amd 1111enes] ]'.~1|'-::rr ror being Feab i1 the dw 830 Bemilabor Modele clicnits,

Tl :I:I"l:"J.lﬂ‘} il it shawn |.|,l igure 145, The ?'n'lbf 'rhl;rFH-L !}E&- i Mo tesd |:I-j'|_ rac heat a],uJ-. sot! T enpul
sapgitors il .!J'Il 0z 'I'II-1-.J:'11:'I'I.1 oy Has I':ll.'r1.|:u-.|t.| ol e = wiklulur sadue. TI:IL"H: L.|1'A_'|Ll1.|,:-n Filber the -|,f|. e
and e lasne ensrugh by provide ol Toi LT B a1 :-lrrj':.gu when the iapit pnwr:r i% ﬂml— |:1|_|:u;|:._,|:| ar ‘adg

A e by wsod o each aulpet (o predess she =oilolor snd bond duving faulea, The Foses wiil aor normaliy Blow
whem A regulator qutpat 5 shonded a Eie e thise SUEPLES wre 2keclranically overcurrenl protected. 1owever the
apgreprinte Tuse will Blow in the rese of n+58 o1 -« L5V overvaltaze erowhar oc A Frilune I ooe of the ovscucrent

cirsike.
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Fie rasisior aorss vacly Foss provvides a dew CL00-- 150 see? diselearpe of 7 08 2 after the poacs 1s twincd off,
shngied & fuss blow. The cepocitars ars placssi ansed of the fuss to limit the eneIpy in oy fadt aac thos ecter
TToest the puipuls.

2927 BUS AC L Land BUS D2 L L Crrowsite — 'Fhs cireuitny shawn in Pigure 29 wenerales (G limet Ui
huis pevaet Shbus sigrnbs despribied o Talvie 3220 These aqe wed Sor powes fall functions, The trassiormer
secem dary woltnge in regtificd b 111 el T2 nnd Filtersd hw CRand &, 74,

Lo b pararm=ters are chinsen .l-l:t Thad 1ha -"nllu:ée airaeg U4 wali cisg slowar han, e e h‘-E;ul.uEEHt GL:[E:‘.‘"J.[ vukr-
ARES on PoRerap, and will :‘lr.n;.ﬁ].' frater thim dhe v sepadated ovtpt voitages an power wdoaen.

Ty diEfremntial ampd Ber ciresits m tazed o drtect unwnt statvss (17, QUE jz used to genereds BUS T L4001 ;
and QLR QE i wsaE Ly fecisba b BUS AC L0 L. The diTeiontial arplifiers sha e cnbwisi tefedsnce vy
dhicade B33 whigh is fed nppremsimendsly 1 mA oy B3, :
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A C9 chianges subseguent, 4o guewen-upy Bral VT, C1E nal t]lr::n QE, CHG chiznar ~tades; e Teverse & o der
ing power-dersm, When CF stazis to charze, O 7 end Q16 aee onoand OLS and QL8 are not conducting, As OF
cllargex fLT!.I'LEr, LITH statis bo vomdecl inln ®7 snd raius Lhe volinge pn the 103 cotlwde. Thig acte g 2 positnes
teeabwck and snepe Q17 off and 318 er more sotidlz. A feor milliscconds laoer. the voltape uekese O liaa rlecn
awiflcicndy for the same peocess to ake place in dbfferaniial umplitar QU5 G1a. The staliss of sich differentizl
znipdifiar s fodowed by the peermaniumn Eranmisior aeen-nllecior cubpul sweges €014, {320 $r DO D T, ansl 13,
T e AEY LY L. THiese slaghes clamp e Uminas ot ahool 4000% wntil the diTerembing ampliFBer circaibs
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a5 dictntzd by thio Lrbus fonding ami prll-up ternlngtion resisiors. . Fhe sequerce is ps fatows:

rwdeliy — then BUS IHALO L = 95 ther ACEOL=0 { High {45
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Vigims 210 45% Begulstor Circuit o

The nu-'\-.l.-'m,b chain eodsisls of B 49,50, 51 e neforeacs Tonrt in T3 el it fed By F.H QLT 15 the del=cum
amgilifer. The phm'immiai:i{- {36.1s frrned o Py Ra&. " The ciprent i dinarsid frem tha e uf OF by eff-dmver
O wrigh 08 'm.:nnu::;zw L L e idensy Tor ihe cutpul viltage dﬂc S :u.-!!a]!n mone comduclinn Fisaugh
10 and resultant imiting of condnetion teough L.!Ti

The 5% alrewn? & & ngm.za.;n [kat cpesates in the switching i Jat bispoased sfficieney, T sl the rep-
terar, positive teesdirick i agplisd to the voltage deteclorinput viz B47.
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Tl syhade repulator dom 3 a8 chmict tTiguer 2 Qs tiaenod citkier ooy -p[{:-r.:_h- on o 0ff, depending o
swhethies Hee outpuewedwue is poo bl o oo e,

When (0 is o, it supglies pumment duronph Tilter ohioke T1 2 the oulpet sneethicn cigrerThar CF amed the ived.
When QR i ull, fee L1 avient deciys chromgh comanutoting dinde D6 wisch bevomes forsand hinsed By she
ok el ef L1, The wavefaria acros (N0 0 30V cominal reclanue r-uls::, wladn, llba liHera swtput acmus: {17
i Thiss ® 5% with abont @ LM mY ]:-s.t to-poak, 10E 1T nomina '..:m-tn.nl. ol a,upn:rmrﬂﬁcd Fipzle: At the peost -
of the |'||'_[.""z {36 furnn off . &nd at The valley, O tirhs ua,

ARy s i g node of opesation imits tho disipation inthe cireudt w1 he smemted forward Dsses of %
D0 amed dles s tehiimge Losges of O, The roultant indpf e iicieaey albows fos rse of o smat hest? alnk wee Tew
wEMEicun G iors, -

5l is she voltags zdpstrent potenticanetcs, B0 i !:-:w.t'.:r':'.t:mpm}-ql_um coerlicient witewunn d Tesistor,
which covipons e Tup 1he nesative wallame berepreniies cosfHaents of the Q10 h'.m-:mi'rr[-r_ﬂ.:nntﬂn and rie
icfzrenge Jinde D0

The vnrourront sigeal is generatod decoss resiztor REL wliich 08 dn semies with the L coblestar, zid is diel e ied
T O3, wiorreng fiotited iy K39, 40,

Chegial il curscnt & limvited 8o a safe value since coadustion of F Aecresats the neferemos voltags actow (15
W zein. This eaugee 00 Lo vondact and o down the tegeiater, 08 i an gvsremap caracitoT that i accogary
n che cirouie bocause the eoeen dituogh B2 &5 pulzating.

High-irogueney vz capacitons are used op gt gnd outpet of the reenliror, ©3 and O, Tespectively. ©£1 is
ugeed] dor glowr dewn the harmean of Q6 e allow DN G reaver Mo 2 o sTate witheul & lirge reverse cureoct
upnidis, :

Shinuld g malfiwetlor Laug Lhe E!.J.‘t_pu’ '\--\.:-11..15:' 1o Incrass ._|u.lg. ol shout &4 |:I|'.I|:|'.|_'|1[I|. Foner Aaads [F2 wels
cirshuct pngd fire :LiLl.‘rrl-Ln:r teolted pectifler Q1. This wil corwber ihe guopart 'In'tll[.lgt bor o Jow raloe Laasgh
1L anc witl blerw fuse FL i Use meatitise siro ttaenuel K30

2324 ~TEYV Regubptor Clecult - The - (5% rogtatior cimewit ie shown 49 Figere 211, The - 15% enTat voltags
& adjustad by poecirtiooueler R2G. Tt |z casertinily 1he complement of this +5% regulzbor sivends and difiees orly
i tha Fodlewao minor detaus:

i.  Theyvrowbar goddoe isa Triae Q27 lastead o2 a0 SCR
b Mo lemperature oo penssing resistor is varpuirsd since 026 and 194 rack sach orber
¢, The datuiled interconnestion of the drivees sod the sipair valucs sre (1iFleran s

24 MAINTENANCE

This putagruph discusses i wd] ssements, pirclt wavafomms, trosiblesisling, und parta Lbenfivicalinn noccsary
[ nembaia the Power Sopply. The icljessfrmenite sootion discuasses te teen Szl potemtimrlers. The cimoadd
waviforms suction provides @ geide to proper oper lion ol vasings Places i the cincril, The teosbloshonting s
tien provides rubss, Wiats, wnd » IrouttasaoamiTg vhart 4s a maindnanre 05 o solating Power Brppsy malliene
b, Finaliy, the Porty icuntiflea e secfion peovides a diregtive ta abtunlm ta ieformation dor the entire
|""-"L'F”-‘!-"D'J’!r' it 1h“ﬂ-1u_lh i parts! -:-:'-!tt.m dlirow oy 2 1he m.::mm..al BRI :|'L"|E rawings g the WESy-i
h:pummtgﬂ*hhmg Yaria,
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240 Adjwarments

There are oy two adinstments oo ths Powee Supply tor the =5 ool =155 dc oo yodvages, (A stkail sorsa-
Ariser ioall phinl is segudred: Jor nd:mtm-'uu Clackweise anustEier fpf iy B the, Poensioste beos ifnsreases soll-

‘mge, The putentiometorr s fociod on th- 'hnp wids of L 10 I?.t;-u'l..rh-"-r ﬁ.h-p!n!- HREl. 3o 'imﬁﬂﬁﬂ g5 BLAD o

5V aul R26 for —FEV, A5y -ldarrxtm:.ﬂ't potentiomerst and circaday avc s falnd in ﬁm'ﬂ-‘t‘“ chm'ic-r
Miandule, bt oAy -u;mﬁ;i ﬁwlﬁ{.n __l.u{*ri an ehe MT L 2 1T a2 nigt -mz-:v-__:.-n:_.- 1a afjust T]'r"-F[..ﬁ? ;:rrc.:u‘_l-:-r_m:u.

. CALITION

L3 sy wekjuist m?m.gﬁ bevand their lt'lﬁ-pern-un{ rﬂJu - Agtljuase,
Aowly in kel o groid overndtaee: crowhar ey wnfpur
Fliges, . .ﬂ-r.l [(TE -] 3 l:'.'l].ltu‘.'lt&d ol rmeeiar; |ﬁ?|:-,!l!'{:t’r:|-|_;" p-?ﬁﬂ:pl 'Lﬂ,l'.l.
[P 'i'ru!mg;ﬂ should be sdjwied o feirseniis’ whre-f. - o
. +5J.IL asnu 8 lhall sikdet oad at Use Hfi}m-;-ﬂunuﬂibu m . I

242 Chealr Yawndoming

The two aade Lepilaios doensts vsed oo the DO Bepulator Wodiee goocrate +5% and - P8V, Figaes 0217 stiowe

siv wiwelorms af fhe 15Y regulafor circait saken of {we podnts DA wnd BY a0 rhe ripesdt LPgaee 2100, Wipvsforms
& b, and o oare sakcr ar poirm A, wiviah s the +3V cironds, 98 transkstor omapal. WaveToems d, ¢oad Twe skan
at peaiml B owlnizhoss e 5% Porwparsr Hugsy snipuod [!1—'.1_3. ’ Figers 2-32 aron imbicares The Yopd conmefitions od 1o
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Fedulur. ilg aumnit i igh onfy wheo boch inpuls cre jdentical. The 5347 wates have opcn gelizctors asd ey
i e ted b cmmmer: therefone, the comaparates vazul 1 SEL H 5 Lipls soniy veien ali gaccs dele | matchod
pues dhnll Toas op bodh kighisd,

At drtniled Jurper fegwres 2 looy eignad at the outpog of the 7530 Unihes reveimer. The 7320 i coanoeted a.
an Iowerber s this sigoad §s eoffocted as 2 high on the Linsibs {lomizal O ar waserlent slzte Sor e Ltioust. Ta ona-
Tigure Pir jumpers for 2 speaific device addiess, ling the bisacy squivlent of the assivaeed o] addyest 2o imser
8 furipar im enzhobic position Pol contang a o A speifie jusper conBwnration is showe 'r Figume 5-60 .
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Fuypare 317 Jumpesr Cenbigurading for 5 Specific Memorr Addesss

Ia O BE memory cunbignmation, Juragor WY Es removed and Wois jaatallad. The inquet of U'oabus eecsivar 3032
LU0 s FEY wia register R107. This meecives ualpat (in L4 alwiys ronning 1ow a0 40a0 jumper WS muse oo
alo beslalled 1o cisure o mateh on og 12 and 13 of Fatc E13. The jumper condigurilions for sy A H Y
up b0 L2EK words are shown in Figees 3-12

LR W U PTETRA % d g,  prr TRL T el B T b = PR R L e e s e B o B T IR B i UM o et o o o 1 8



™

A

-

Breviee Addresa hanpors
Menrary fiak Machlite Addreas

[ wrrandsh {wurds} “i W4 '—[ i W
At e A AlL Alb Al

. KK AMIOHM) -3 777G ko iodn m In

B 18K AR D777 78 Trit : ir. I in

= Tin—-24K PONRO— 1 37T In fooChat in In

243K LN 177776 eur. L D o In

33 40K 20U - i: e Ty E Iiw s I

A -AKE FOEMI=ETT TG ik i In T in

485K NGO 347776 Ir Poowe | at In

LTt ' A4G0R— 37T kit ; Cot e In
i 10 AONDERDY . 42778 I !. In In 1ot
T M0k A4 ) A 7T T Ikt i I in f el
H{-- B FOGHHI-5377: Iz : i 1 Ot
UE _OugE HEN) 5TFTT4 idet i Tt In . {hat
g 1HE AOGHRI-63T7 78 I ir Cnzs That
IM-ii2K (PRIETL Ay B Ul ihl i I ey Chut
11 P2EK . L TOGEEH - 7273776 i | Elul [nai * fkal
120 T7RE TAMEN]--TITTT TP Pkl Chal Cluzl

SR R Y S R

P T T T T e —_ T e
¥ . 2ms
TOONTRGL MGLE SN s Ty

CIATINCE T SIRL
FTRIGG POVGILAL

St L T
o

i
-;1""-.';'-_1-"'-.1.

O e

T i B i | e

_

T T

-'_-_
O owle

LN armp-ar eI Few o1ea perpeener rocp. Trmosl b bamiclled B oanremey apeicHon,

T,
;n:m:dl 1: ATl ar-y razerdiese =¥ shale A rasimidinae 00 oad
AT

e W chatd bed vdaerard Yo ezl doerG! 00 Wedn BkluSssd 1hk rinary

BTIIT CEEN R T o ST T CE U ELRR N | A EORT AR E i L r i e

.
i
; @ a
_t I
i W _’J)" A
Lot SoTRS T
cal.
[T
Flpurs 312 Drovere Docoding Gosde
E 0T

e o e o o e s sl 58 e o B sl ol "™ et B i T e S e I L L I e T Y




b 0

wowd Gebection Wond welection neqrires dwe levels of decodiog. The nrord sadecss bliz are pfaccd in

the 2 3-bit word sddoess regiorer: soone blés Fopr che realsbar aarpod are coamndomed iv o geirg melwerk, The cut-

PTE Sroas he patine anbwork ard s ssdpals abitectsy lrom ihe pepcsper aze e as dmonts tooa prong of desod-
ape [Tyery 3-8 The outpods of the decodes sxicer che proser Xoand Y acad/wrile swileles ol didver, e

v sebeutivie fupric i disoueed ie Faor neris es Dallows:

H]

Yord dddvezs Remipler sna oty Lapke - The woed dddnss stersbor il gt logic ima con fained o
ihe Diriver Mol (22 1 T cicenit schomanie is showan bnodyswlng C©23 e shecs 2 e nepdsler
it pompeged nlAkirgeen S3EI0L Juand TR he pe agie-treppered Dep-flops. They are wdeknifiod oz Bii, E12,
0, B0, bR, BT e 8701 The matpeet (pda 11 of pate BO peosides & Rk suooad on the peeset ja-
fral fpEe & o pim VI ol apch Nip-Hop which srovends direed nresctting of 2 tip-fep. Tess edealng
o wzedn ige1lanp i pevemted Dy o kieb cheny’ or the clear ingit foin | o1 pin 130 vl $he cotper fpin 29
ef apea B3 1He regster cenoel b dinec e cleaged o preset heezimse ity gutpot 10sponds coly o the
siEaal at ids dats b0 P, Addesis il A0 are picked ol iR Linvdioos win orpe T30 pecsdmes
(Lls Tid, ana Bo?y The recelver ootpots ave seot to te ecoeapuncing Mip-Nop [vinpols. The KX
mEmrry eepires fd i end J2 et The So-flep (ELEE asseckoad @il bit AG seesive- ily inpul Trarn
e s iy s fiTrwing Tei LO-78 1L shes 230 Tog wonat siznal is a0 wiica is obdinrd frsen S5
AT Umibns receiver Iz an £ mamary,

Lins g dor Plip-dlone sre clocked senchronoosiv by CLE 1 §F from fae contrel bopde (drawinge

Coa Q-8 sneat B Ciocklog aoedns oo fhe posilivemiing edes o8 U1K 1 0L The aenetgiinn sod s
i o e cloch zignal s disrwsscd o Paraprapl 13070 Whow s regisicr s clovkad, dee owdgacis ol
fp-logms ADE ADD, Aa, ADS, ADT, ADE AL ard ALL aicsent toothe tepe 8351 XY e dovoders
oun e Thebwar Blogols ddrawine QX101 slovents 3 o 43, The o gnts of p Nops AD06. 2] X and
ALS aoe combined o s nesup af ais Dep M NAND woies oz B32 and enee F25 0 which gre
enabiled by the zkenal TES . Tebbe: 5-3 Lets ehe staros of fap-fops Als, ATZ, gl A3 e are re-
grimeik Lo oemakee thae pales, The npemees of ip-fors ACGS aod ADY a0 2atco with the TR H i high-
sjmoid, D-inpual WA ke o] hen apnliof to the decoilers for te dovcis cady.

Tak=s 23
Enablivg Sienals for Word Repdsher Gathoe

Dol pid Signals Frabtiug Simnals
{3 Az icd Blonal FF Ale FF A1l ' FF a3
E22 pin 12 TAUGH S L St X ox
L2 pin B ACEL Heset x ! X
20 pim G VO{AIZH - ALZHRL ® et ! Sat
25 pim 12 { iAI20 - ARFIGL u Rreaet | Set
E35 pin X CATTH - A3 X Rel | Rt
Eag pie & A3 - ARSI ¥ P | Wyt
i

“Lee i wiwnns fistedt i Taile 3-3 ume sent anly do by X238 lioe ceadwrite swiech deendiis on che
Trrivear Module,

TS5 H i geveneied it 1he oobpoet Cpn 33 o segntive inmut O gate T4 Seoiog s med o whine oneraticds.

Dasviieg o reozd apedation, the eoabling seeal s prodessd sl MAME guiz2 B4, pin & by ANTRngz READ it
ool THAR W Dusing a wonre opoestior, do cradiog Sienal 26 prodocal a0 MAND mue Y4, @60 6 by
ANYing WRETE O end TWIE I, ETRAD, TNAR ard TWIE are peswrated &y fhe cantol Ingic an
Cacirel Module, WilbE s the comapdemun) of READD (pmduced by iarerter Vi), RTAD H comes
from the Lo odout of wesdfwrits fle-flop E83 {lrawime G11HRFL, sheel 210 REAF H s proaluc=d
when = [Hp-Ztnp is a22, When ke tesd famite Aip-fiop s clesred, BEAEEH I low and it o inveeted b
Bt o proatoce WERETL EL

A-14
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X. aud Y-Elee Decoding - The beode duening 0ot 12 2 type 8251 BCD-wo-decimal deeosder. It annveris
rad-bis BT dnpel cnde S o oac-orte it pats hosewsr, saly eipht cutpots aes wsedl. Bagare 313
sgws em 5251 dfewmslor and an aapociated touth tatle. The frpods ane [0 190, B3, and 1000, Usey are
weighlad 1. 2, &, ahd B with DO bebey the Peadt cienificas bit, The ovlgeals ue 0--7 2nd aee oatuadly
eschisive. TThe sslectod eapput i low and =1 olhem ane Bigh.

Fipasre 313 Type £151 Decodar, Pio Dealpracion aod Trath Triz

For Bl B reemoey, sen e oders are. peeds mi Sor Uhe X-neisond Fowe Boa Be Y avxis. Euca desoder
conbrits Tuur renllwile <witch-pains, Bech pair i nesociubed wilh 2 specilic switch or driver. Thia
s el malrdn i wdaen Bioed with she stack M- ik marriv Lo adlee selecsion of aiy Bocation ooz of

CLlee total &1%2 soczons (e steck droedng ERCS-HI1A-0-1 Tor indeocenncetions), The X-aad Y -lnoe

s ltolics are firat difforertinted o switches and dowers. Tha deivess ase thoee switzhes thot aps com-
nected 1o e dinde snd of the stack Ueivesy aid switehues are Ferther Jifferenifat=d by lumoiina!
ctther repd or write, Aadther differentiatio: is made Yy polaity: memtive or posilise, depeading on
e ploestoal eonpectisue, oo davars and wiite pad Lol aod conusotad e the sereat proczator ool
pLes angd are comsitered pusilies, widee doivies wd read switches 2re conmected to- 155 andk o o
sidared eEative-

Figare 5-0 4 shows e decodan assocknted with Y-dine resd arad wrile swilcdies 4T and Y-ine 1ea ard
wrire dejvers & 7. (Refos slwo to the frath telb= in Pigme 3953 In hodh decodars 1E2E for swidches
ared 5 Tor driversy, the sgral o inpot T3 selects ihe Elock of ovitdl pals. This dlgnet mear be low

Cor &y snafosit tor be weleciosl, "The sigral W dngal D2 widdcl is READ L. for ali decoders, conlrels Twe
sedegtinn of resd or wiils sedtclasideives. When REAL L islow, ertaus 1 3 can be solected; these
10 Ted switcles amd road diivess, When T2AD 1, 35 hich, cwlpaks&--7 can be sclesiod, thess aoe

wrdte ewliclis and write drivers. The dour covnibinatioetd of 0 etates ol inpnts Fa) amd Ul sebesl e
parmeiay switehidriver, '
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Figurs 314 Dhecoding of Read MWasne Bediches and Drivers Y477

The Top dziwer decoder: (B2, ES. B4, ard T vm drawing CF23 £ ] shueere 3 and 49 have o NANI ]
githe wnpneered to dnpur B3 Sigeal PO F i so inman oo esch paro; tloeveiore, Lhe driver decodens can-
1w hie pagbled vnlee TOR H o ligle. Tliis sienad is gemerpoed on the Driver Modale Dl

CGrE3 -0, shewr 2 covardinates -5 by ANDing TOED Mg RECAT 11 0r TNAR H aod WEITE 4.

Bach swich idriver is ranneeted be the decoder ouipel by means of & transformeevonpled base drive
cloamil, When She dacodar ontpot e S0 esctnd Cow, the swizhddriver iz wirned oot is Sarnst oll
whon the deomder onspat iz ut #3057V (ueh). The base Grive cinosib Toe weide awital 99 shown i
Fimnrs 3-13 i 1y pical,

In thir examine, the decoder snpals e selected outpe? 7 whicl st ground. Ser-ant i) flovas it
Uiz =gl er outpet elkeatic Trom e B5V spnly via mesistor REE aod e priccme wanding {oerminals
A anel 3 af trenefommer TS, The vadee uli, & delermined by the valae of ®11 and the veltages m-

flected énda ke ronsformer pricere (apocaxboate’y 1.0V An equal creens, By Js il v e
emittar aireuit of wiite switdl: B39 whivh is conpeeted to the transiormer seonadare winding foero-
fidls 13 aral 143 This coceemt toees on BZ% AT Lhe buse curzent for T2 s prasided 1 Lhis cineois:
i. i= the eollezstor currenl. Wher fhe deaodar sstaroad off. its culpul pulbup tansistor oies ta dove
the tummealy carend iy i thr oppcsie dinsctian, This Tevarse cusrest reneoves the forwand hias From

M base of B2V and tarre il o, CapacireT ©30 clows e decesler o7 QUmp fevwisn oueecss iy e Lo

Trunglavmer PEoAOF, il elso spueds op brnee oeeraat 3. Bdods BN praven s taverse hregkdoan af
el Razeremmidl ber jupetion: of BE0of clso pralects the d=coder anipun



Fah

o~

....... .
B E I
CECOCER
L ——-—-!_*
By e T—
| | H '_ A
- i K A
| i_._.r Fut R R Zaa
R ! - 'y g M7 rond
E i : e CURREMT

SERERATOR
el

M21TE
o/ ERITCN
| ol ET0 RN V- S IR, |
L

]
ETHEA

ACRTION SF 7
Ladpimgs r

[ e

Figurs =15 Swidch or Dirivep Bege Drive Cirgogr

Rriwars ot Svadohory Privers ond aedbplies liz2cl the curmeni fhaoegh the Xoand Y tines in ths
aropes dircedion as selocled by the road ancd e ogakdians.

Forar 8K ineoeory, afeesn paire of seadfwiitc sworches and eight pairg of woadiwrite driveis ote pro-
widedd in thes X-pwiss eight 2airs of rendrsTits switclise snd esmirt weales of pead write dievers afe provides
in Lhe ¥-pxiz, |noconjuaciion areh die stk $icde motox (draaing F2 L4-0-1, abeer 2p, onl Eraver s d
Glgl v OF wxloan swilohos el dxdeen nes 50 The N-axis; ane drisar gad nny ase of sight swicckos
solzat elphit Jorses wn e Y-amis, Fhis allows seazcteor o 1238 fimes i the Xoong ared &3 Baes in Lhe Y- a50s,
T orevidena [ 28 % il spatiin that sebects any Iocation out of £192 ocatmas.

bPiwume 3- L& s ome-Jotrth 2l g Y-elzcton mulrs showine tha jndemconoection of the dindes and the
Piehts Erdann L0 wwet leines aingl deiders. 10 showes bowe Coor poirs of saidches and drivees qre connested o
gelert dinleen lowulivos, [Reler do d:ruwin-_g HA1 3T, shesr 2 Tir an extepgion of this method thol nzes
cdpit pawrs of switales wosd Jdeivecs to seloct b4 lovaione

Fimae F1& shawes four prive of didvoes end fonr aies of wwibias cer Ui Yewis ooy polakies ote
ahown for convesdens.

Thie dindes e flandilied to za609s 1 assnciating them with the dfovers and switcinea, Cacn line Tom 4
lado diesiks Jmtersonnescion e A tendldarids seares Pl FAasEss TarMLED O coras and mepeescnra ons lns
ot sich bl min Assnpe dlag i write nweration i to be performesd end the woed addeess doecders
v eefecled] wrise swdleh WOVRE anag write driver YEWEED D Tl Ycwimem, peasmtor sends cwrrent
thranh write switch WYSUD teconventional Mow) whicn pote s so-dtdve vaflaes on the ameades ol
dodes QYA 02, Gi%. and LOW, Tie ooeclooted write dimces O ST, YWD el SO0 LR
rnviiie d pasiZive eollage an S catiexies ol their aseorinted dicd=s 3W, D%, and GIW pesaeciiveie s
vebizia reveran biazed thrm aid poeveses cossdiostion, Weite drivee YW, wihich Das Besn selacled,
terns on and soakss the cadhnds SF disde 05W mepatics with semes o e anode which fermand biases
ik The dicade cohcliscds md alinws catrend @G flow 1o atkle dyver YRWD ], 4 fallael=ct corrent o
flows trosgle thia e taar links @4 oores par Bl mit § 124 w08 Fee 16 ok,

Vigarne 3-17 is & simplifed schematic of bwo pair of switches end deivers bitececnnactad it 1he oo
stachk and cuereal pooedatod. #ead el switches WRIET gl e wile deivers Y7 ame el a5 o8-
prnglbes, These switclies and drivers aee chascr Far soev2ndencs, For a2 rod oo wrile openilism, @heme
ars 0d seitchedeiver combinntions ayoilabhe on the Y axis ema? L3 o the d asis, Por g read apevotion,
desoier L% aglects posiiive pald sioivsr BT vz lamesiorrmer 13, and decixler E28 selvcts Teulave reinl

e e e g s e o i el el o7 P Bl R N T T oL T




Ll

sy bR

goprtels B30 vie trarsiarmer TF Both B7 ond B20 are tuened oncamen they are selocoed. BT sty
i raerve The mever Rk or iede 1T wrhiieh ooy camment Presm chie Yoguereat 2enerstor wo fhews
'!:-nuugl‘ a7 Er, the asmowcinted mrsfiia Jicade. gl 3w coeee un b 5eiacted loe., 2006 nassing throezh
ther eores, ae cortcess Cloes raapli B2m el B2 7 b tioe =15% dac. For 2 wnle oscrlbion. deemder
178 seleaces poesipive wolie switel 20 vis teapsfaomes T od deeoder TR pelocts copar s wele diiers
150 wq mansioomer T4, Boe i 29 g T gre forned on, D29 candncts aud sooorres the cowcnss slas
aen diamie LH T which sllivws carrest o e YV acureeal geeers or B Does in Pre oppoesie divschion
Lhrtagls DT E20 aond thie coivs . Afler prodsioe Lheougd Uee oo, the covreant Sleac Cingagh The ase
aopinlod mateie dicade, B and Bodd fo tee =5 e Read cement dlose is sTnewsn s o sofi] lines a
biakoea Lo shavas widde suresnt Sow,
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Whire! Asfebermo Denoding and Nedoe tiven Feguegee This porsgrapls takes 2 spmafic word sdiines
thavigl: the decoding snd X- and Y-line selocilom weguenc:,

The word zodrcss b HYTT2 and 11 b assencel ©a6n o sgeshic AR memary Bk bas boen scleeted. The
Linary equimatent of the sddress ia abown below, A read operatlon b oo be perfosmad.
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Figare 517 Tepical WV-Line Fesd!Weldo Swaacies und Trjvers

Bivs A0 e vieed 1o Soocde Lhe word adiress, B ACL Is sond to Lhe device selechor Sdrawing
LG aleet 2 arvd appoats af eooed ncfibmess Gip=Tor B4 gl 2as A0 H idriwing GE3 1044,

gheet E1 Bits ACLEOLF apc scot b tlag Unibus neceivers which are dispots to the emociated word 5d-
arem flig-flope, T3 is outand 79 isin. Tub'e 33 shooas the state of e ATE3200 rand #he fecmbing aip
=00 geiesated b the wordk addoss ipfops afer thay ave clocked.

Tho nurput sigraks feom Dip-Aops ACE. A 1L ard 413 are Dot vked dircetly from el fifops, Py
e se ! b g bing Jopde (FZ2 apd F25) and dre AWt wokb ginal TSS L 1 thie cags, cadw dwe ol of
g possile sl sdgitals ene grreradel: AT iz lowr foomn £22 pie 12 0ma3 (AEIH - A3 L i3 Jow feomm
F23pin & Taese ggnals and e cediputs o i otber ward addrzes fip-Tlogs sre send 1o ihe inpus
of the {ype §25 1 deeadere to exboet the appropemte redtenes gnd deisers, BEAD L is un mpul is epch
8251 dacoder. A cehd Gpemiticr i be be porfonmed ! Uweefare, BEA!Y L i 1o,

The docodoes, swilchcs, and devars ane shon i diawing G231-057, slizels T and 4 Usine the desod-
ing mgnsls in Tahle 34 sed the eperatiog chavacteridios of fhe Srooderm it s posgbbe (o debermine
Wiich clsoyders ive been selecteld fos wond address 01T A soooxiar B selerted anby when ke D3
inout iz kow, B thin cose, e sslecied decodors are £34 and E46 Tor tbe X-ime (deawing G301,
abeet 3, and B3 and BB for tlee Yeline {dmwing G310 1, sheet 41 KEAD L s boow wead i sunt b jni-
put BE of enih decoder: it sclncts wead deivers and sedlchie: in dhis case, To wirify this pouei, reler Lo
the dreth dchle wrd dizgraw in Flgurs 303 Doscder inputs 20 wmd [ gelert she noctiowlar awitols s
drivar me dsovan becow. . :

n_am

=L




L. ek E34
wonth Tl is high, 100 is igh-  Selears seteut 2 (pin 10 which iz read swikch X307

-

Eheiomler L8

1 ks Fivh, 170G s nigh: Selecly erlpal 3 Cpine DOF whis®k ds rand driver XPTRET

Ercodor E24
Frlois Doy, GG e gl Seleois carmit 3 {pn 105 aluch is coad search TE05

Deondor E9
THF B bovwe, T80 05 Dkeda: ftivr iy e boopin L2 which is reee diives YRS

Tl 1~
Word Aubdecas Decodiay Sipoels
i A ETTI, = I
Adsirrs Bic ; Rﬁﬂ[_'f:ﬁ_fmm Receiver Ouiput | FlipFlop Ste mfm“ﬁgﬁ s

Ak l. H T AGTH=H

AR H " sl AU =

AL 1 I & T ADEH = H. AL = (.

Al | M T AldE =H

Al L H set ANSH =1

Al L H st AGGH = H, AlGL = L

AT L &1 set ANTH - 11 )
A I | | el ADALE = 4 '
Ay [ i k! 13| AlRH = H, Afi¥lL = |

AT | H il AMH=H

Al | H wlk ATIH=HR

A12 | H [ ATZH=H. A2 =L

ALK - - sl | AlIFH =L, m13L=1

The Lust sbepnis 1o Foblowe tee aeipers of 1e delvae dnd dwieches o e seacd dieada postris Sdpawiag
HA13-05, sibeer 2% Fog Uee Xe-forre] Hee cireait §i Sroow deeene MPR DYt diode sunctier ET- 1], aosoma
Termaeatioon 25 5 awlton X80T, Fos the Y4, the cuodt ie from drives YFRIOS to diode ancticn,
B4, across temnination 12 togalteh YE09. The teoninations indicace the poont o9 ehe stack ponted-
cloctalt boasd whors the 3- ov ¥-live = actdersd. Fhawsioathe, she wire thet is poanected acrose the rer-
milrmioa ks strang thoowpd 04 caeee e bit was {iotal of J024 coms insories For 1G-hE memorny .

3k el Write Current Cewevatlon aod Socsding

Actd feany ke addressing and coneeral boic, Taie Furtctlersl it are involaed A LR g AT ay il
toe corca aod deteet their glate. The 3- and Voling correod genemaiors supply the drive corrent (vig swikches and
driversi; the inhibif dnvers alloee s e e weillen danne d wrile I.lElﬁﬂHl.'il:!Ii.:- BhE senise Jllll.'lﬁﬁl'."-\.l":‘- datael 15 dusian,
a read opegacioa: and the memory data renigser (MDR) temoorarity stdres dotz to be writter o1 dntn thut has -
froem Teicd froma the memary. This paragranh describes escl foocTsonal artil anc discasses theie ceieeeslaton

3% :‘I,i B Wiy (TR binnx Tl‘rlu disuamainn uf 1k ned ) wrile aapesaéiuns shows e jnlernsdLiosns Al Lh e

Pent penirarar, tibkbit dovers, aenas ainplificrs, and omory date remister. Detnile of the <petation o such Tene-
Givrial unil ars discusssd nsubseguent panegreplis. Beveral comieal shpnals e secationed ) owowiy, doradls oF

their meneraticn and timing are deaceibed ia Paraprapa 3 5.7,

2
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For <larity, poe dicin Bie (DET) of s sedacted wond = ficitasod and the tex] isrelemanced oo Fipsee 3-15, ahick

i g wimfified hlock diapram, Defufled logle f2u e MDHR, Unibus maceiwers and Srvess, senge amplitien.. and ii-

hihil airvers for ali Ho dota bils iy showa oa dogwings ) TR, shects 3 and 4,
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uring i read oprrecion, fafeeizet curments Aaw jo the X- wie Y-lines {og the acstcted wond in ench b mot,
Thae: cuizents thow sppasite o the w1ioe clrenis; ihamefnry, cores 10 the 1 stote are spitck=d 1o the U slape amd
cores in the O stats ave wrchareed. Switghine the cors Fromn (e 1 shafe poogne O state indaces o wollape m5ilae in
thr sermge whvding. This pilse i5 detsored b oo amplifier 152 ag & differentiad volinge on 000 ping bl 7
it pocerds the fhoeshodd referomee voilage, This pulss s ampnifie] and wiea STROBE G5 ix genetihad 51 min
11 iae out 2ut of asase anpblier B52 gocs high, Jusl priot 1o the ateobe sdvaal, the contood logic seactates RESET
2wl chems Ereaets) ip-Bop BS54, e zense amplific DRI L% inverded by LS4 aied aonl o t*i0 presss oot
ipan (0 of MOR flip-flog E52 A Tow o the pooset inpat sels e flipsflop; s 1 outpot Opin 9% 5 0 biph ard 1ts
Oourput {pin B is = Jow. The Ligh frona pen % of the Aiz-flos & soat w impuf mim 1 o e Visibus dei-or E23,
ek fenr inpen 0 s pade i dets out apral Woaen e cem ol Tams aeaceatos A TA CUT [, the ool Tt
of E21 iz bovw flogici O for maecowy bagie wed Jewicos] 1 for Thdbas bogie). This 5 the read-cur of bic D67 2nd I
i send o fle equosting dtvice win Dae Unibua, Tloieg tisgnimy lor she aease opersiion pre ales thown o Finars
Iy

Th renck operplion iz destroctive: o1 enves at the spoeitied Jumebinn nrs neww B Thi dieta char wys send must bo
restoned by & wiribe aperion which areediately ollows the read opoation. Fplop T54 s el n i sel slate:
tharelure, i O ontpwut dpiz 8), wihich is fow, i@ sent 1o fapal pin % ol MAND gare E53. 10 contmoi Jomc wen-
abus e ininddL driver coatrol aipnsa TINHO i which s she other imzul loowabe T8, The pare is met asseriad Jpin
Bgs laipl) and tisz ialikis d=ivar i o camoed oo, With noiahisie comene in the iRz e e spnoess the ali-
stlecl ¥-fine cpment, 3 1o ecillen hack inke the ap sropelate comex. In fhis amampke, 21 hit BT ik g O in coce, It
dors Aot Awlich during the read aperadon a0 e ouipist of wepee ainplific: EXT dues not wo high, Flis-fug E54
réanaias vieared (rasotiiae | ootpod (pin 9 s jow aad 2 O outpo? (pin #) i hizh. Won the conirl boske geac-
stes DATA DL H, the codpo of Tinibnie deiver 531 45 7igh demical § far ancirry Imdre mnd topeal 0 For Unfhae .
lesgic). The O cutput of te-flep E32, which iz bk i sonl to NANE gmbe 2373 Duacing she subsaigaeny wIite op-
sraticn. TINHD H is genersted, This 2roduces o Tow output simal st E53 ain ® uoactivnde the inlie driver
whitt praines o augent Wat vpposss the Ydine cument and pravents p 3 foon Belog writlen inta (hig Bt af the
selesrted wand.

The rerd fvine vpotalicn which bas Teon dlictssed s o read‘restute operation (DATIE The requratog devies
wanda Lueyd o word from waesy cmid, us an infamel cglirenent, fhe memors must sesloes The word by wris-
Mg i ek i evse. dn this case the MDR flip-Eops ate preset by the sense ampliBer ouipet when 1§ ae ceod
feare the core. The flip-Log oulputs sne azed ia Zhe sutweguens write (Tegtosc ogeraticn W contral the nlkbiz
arevers. IV che soguesting devies wanes to weite o word 0o memory 1020700, i s Jesd the data il the
MIHE Aig-tlogs, The device asoeels (be does on the Diocbus frem which B is picked ofF o3 Unibus coprivers.

-

In this example, Lit DY 4 seng e pin 7 of Unjous tecsiver 3070, Tie b ks Liverted by 0o 1eosiver and seal Lo
the E-ingul (rte 120 of Gip-flopE54. AL 11w dlir of the DATO evcie, The contesl lagie gonertes LOATY 6§l
wiich clocks T dip-llop. 17 thes Dhimpus i high, BS54 0wt em® its O ondpur s Jow. Corrod gace T52 08 Aot as-
sarted by TENHOC Hoanid the fnbibit drivee 5 ool Ll o, & 1 s weitoest dnfo e selecied core. 1 the Deimpuzg
£ liwe. B34 5 pemr ond its 0 outped s bigh. Correal sate £33 i awerted by TENII0E ana the inhibit drver jc
turnied of. A O js wcitlen ingo the seiseted core. Bovouse RESET pnd STROBE ast inacive m this mode, the
resd is tised unly to magnetically clear the cores, 10 The zeme state,

Era0 X-mmd ¥-Current Ceeneratnps — Two ddenthol pumenl generators sie ntovided: one esch for e X- ant

Todvive Jines. They generate e curechl pedbee that ore used duzing soad andd weite nporssions 1o swilch the copes

Tha curreat generators end asoctaled relerence voltape suppiy s1e showr in dcowlne 523 I4k7, sheet 2, This

disanssion refors Lo Figeme 309 which ahows tle: Y-currens geasrator und refarence voi*aee menniy.
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Figure 3-19 Y-Curent Geacrator and Eeference Voliyz: Sopaly

DipLiniein core sWitchiing reguine Temepirhle cubrcti puizes of conatant amplity de with s Sineie sise Cirne. The
eugTent mEoerwtor and refere noe vobtage cloeais peovide curment pleses 1iat meel Hapse requitzaents, The amypbi-
fucke oof the outpot ecrment pulss & determined h;, thus rafare o vl S ml:m]t'ﬂu-:lu: timie is e bermimdl by
R owrowit in e curmenl genes lars and pukke durscion i dﬂrm'..mﬂd by the lemeth of the drggering puls

Tivlll H.

Thuring fie syufescend stale of Gio 1atsnt gonerast, impul frunsisior 04 G on; its sellectoyr volrape s £.7V an &
eannceted 1o the catlode of diode DT which revere biasea 1t The asode of TH2 i coanesied [0 the maitler of
transistor 04 which isthe cutpud ol the totorencs voltegs olreoit. In dhis state, 63 biacas Lhe outpat fioon the
Tefereme vofiape cimot Lo the cnfeRt pRRSratey, With 05 on; hotl wulssl Trnsistars 9% aag Q10 are tmed
-::nﬂ". [i1e CuArtent peIearsioT is alf.

Operptiom of the curreal gererztor s tripgered by o igh TWUD H sipnal fram e control loge, TWID H s
doutde lnverted b oo BG inverters anol weni bo tea 5asz of OB 'D.'Eu':".l. EITIE it off, T When 08 & cat '-‘.-ff vapacltor
CE 1 stares chirging. This provides hose ditve b oubpeal ramass s E,l"i' med Q10 anck they vart to eonduet. " With
QM wfT, ita ciobledtor poms négative undil i noches the foarivasd bias level of D52 whisk iz the v 6 the malerenm
welinge i s wsllagy drop scrose 62, The riee time of 1he carmint pabi is dessmined by the time constart
of C52, RET, and RER. Tha wmptitude of the pubes & determined by the vakive of the refeonce voltspe. When
TWIL H s low apsin, the curmmat ssmititor is fumed off and the cutput palss 35 ferminated.

11:313‘1.?1 network in the home circuil m"{_ﬂ in KU refensle 5'.41:|.1L:.r Iy used o set the rlmnﬁ1.uﬂu.|.il'.1.l':|l-1.l'.u'rtu‘i
pakdeator fo aparoimately 10 mA. The totsl reixturicaa el pazalled nerwark RS0, B9, end K92 is changad by
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e coadlEuratle af_lu:n;]m:: 1 unit 12, The amplitude of tac current genetator ou ot pulac is Lustory g2t Ag
eboed &5 possible do 410 mA a1 2570, Irshould ool be chamged in she tiold.

Thie has2 citead of Q4 is teaperotine sompenaatef by a pesietor and thevsitor it ace mounted on the =Lack
This erearee that U ancpliteds of e ourmeat geoerator outpul pulses Tempite sithin speciiied teletamoes over
thue teikperature Tnge of 0°C 50 50°C. This enperitans compensation 1s approximma lely -0, E mad S,

3243 Fnhibic Deiver — A detailed sehainstic nl e inhibit duiver for Bt DO i shown in Fimre 320; 00 i Lypi-
ezl of all 14 inkildt devers (dmwime G 10-0-1, sbects 3 ard 40,
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Fimirn 220 Sinss Aemplifier and Inndkit Derace

Wien [I G Lk Ril driver is r.-"l none of th cLrveks suwn in Phe soheruncic ars *'[.;1.\-,]1.3 Trimsistar r;r iz bkl off
Ly the nﬁa-_-uhw 1“'-1t<|p'~' o ifg baas,. The c-uul' ul ol HAMD gate B33 roca law -I'E:n:llmn;l'l when thes mJ:Lmt daiver is
sckecled. Corrent | 1, flows inies the ool qn.m" of E52 froae thi +5% stpply i resisior RET ad tys primary
witwlirg (fernibnaks 5 z0d 16) of e ntormer T4, An el wurrend i indieved o the bas-snitnet sinot of g7
which i conaccied (o ihe TImsiarmer seerkEacy wiikling {ferminals 1 end 2k Thes base cusread oversomes the
s ladas v il luge @ tummes on 037, Cueresr iy, #nab therelore indwced cocreat iy, s deleoniped b resistor RET
aitd oo rollected boseerdfiar eoltags V,, of ©37. When O @ tared o3, cument News from mroved throus:
Bt transfumer T7, Eolaten dioghes lEH Fand D14, and the sma:_!:lj.m:t winting tn the comsnan dulibit
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el

{oemriaal COTING. The Bilus iranstoamer baiooces Bhe Leo okt FF cummendss Al wonial VIR, the foll inhibic

snzrrenl [zpipn Tl resisior BT arde IL:I'.' 0 =19%, The wilkize 70 Inbubar cverant 15 celeelaled as [l wes:
: UV - Ve gr T Vie dioies

inh = T &
R7I ¢ F.m L1

_lE-os - s 13
i+ 45 T 173

= P ek

Cugh Teg ol L senee finkibet sees Sl e inhiss commen: sppronipately 3T mA. Capacitor ©F5 dewrsqes U
riss flig of the rumeal. o

Wz b E erveT is tarnedd oll wlen the E-u[pu.l. {pin &1 1~f:., LT guts freen Jow ©o laigh, At turn-ofT Lime, the
back emi ceesed By the stack indnclive reactanes wies to drive e collector of CFF Fighly jerative . howerer,
Tierse 1443 clampa this vol e 1o pround, When the aatput of ES3 goes high [:tppfu:.'.-:j:na'.-:;ly +3.2%, ila outpus
piiTesst Srsnmiston (au intsgnb s vl L pate Strcuif) fries dodLrive thf ._1.m-.-_.‘r..,m-n| £, i B chprposite dire-
tins tarougi the temslinmct prmeny winding. An I:-L]’Jﬂl LITERTHE inaluwed l:h. mhuudar- wineling zemoyes the
Femwaris Blas frea The race ol U7 and tuns it o T, Widn 017 aff, all dwnamie susrent Now ceases in the el
and the Aegpiive voltape on ife base o Q7 koeps It torned ofT anbif the garpat of gate 135 . liz wnman,

Capucitor C74 gliows the gate to puep reverse cnzent gy Lito the tTumJ‘-z-mr:u et ALy | it als helps Lo deutoase
the tiereon G of (7. Diade ISY preveats revessr brosbiuw of the base-sgftter fupetion of OF.

1.3 4.0 Semee Aeplficy — A delniled schametie of the sense m;i:ﬁa eiecwit for Lt THT is shown ia Figere
1% 4 bs rygmcal of 00 46 sem e ampbifier cirenits Ghruwing G001, gheets 3 am 4). Bt consiels of The sese
arnpllse, teemimting notwork for the sensefinhiti winding, and Huesliold woltame '-1"1'“-'|.'rl-'k

The sens .|:|l.p||1'|"'1 leptit CV52 pims £ 2000 7)1 Q2 dorosy ﬂ:: semseinkunir winding (poins G5B and JTSA). Resis-
s B2 and Bid ore malehed 1o termminnte he e, nlJ.Lth fne in the desited impedancs. Preciiod]ly eskoag,
diring fhe sease aperation, The mhikil dalvei eonretion ik an gl gt ta:r:-v;m ks Jm-Er Irpsslor G7. The
ellect of i iithibit driver sircuil, Balon treaalommer 17, wnd isclation diodss 1703 and [N 4 20 be ignopsd dar-
(114 the marsse arervlein, e e the dindes are fvera: Based

Rere prugsificr B2 ig onadatT ol o dual IC Faw kT .{1.:. pee 753 3 A sj.Tsﬁlﬁh' hinck |J.1-l.|:.r3.'l|:'l af u1.|:= 'p choagie i
sliasen in Fipope 3-21. The twa sdentivuk civenils ok raeried [ and 2 Fach oise consins of 2 pn-"rnrl Fier wikd
s anrplifier, The aipak of e proasaphficr is svaiiabbe e et prn iocobaemve wintEEEG 200 dgmal
aid te Eariliiate pooumds strodc-timing. . Both circiits shooe & resmnefiue vodags (or thevineld yoltige) atn plifiee
{pins % aad 55 Tin chis apylleatica gin & 5 gnonmaldd gecd o poaltivg theeshohd vlioge o approxiveatehy 200w i
sspplieel éo pin 3. Flds wallage i< ghlaired frafi the +5V sunply thgotipl Tesstnr voltaey divider RET and R3E
A s o Bypass capecter, Oporation of the s amplif.er & digrosed smPoisgraph 33,45

145 Memory Maw Rogistes - Thy ooty data register CMIFELY s 4 d6-bir Blim-fon regisier Unel iz vaed 0
ST A weestl afrer it s Tead ool of ‘;'_1-"- mmmm-y ar Instore 3 word fIoem the hicilus poosoo 5 eing wrilien
ot the memore. U8 Soupossi ol wighl PB4 dual high-speed Dby [\« 'fﬁh*ﬂ-l'.lﬂﬂ Hits D0 DT e ghoawn in

sburwing 30 100-§ cshext 2 und are identified us B, £57, Esll. and Ia!:-i il FE- Di5 are saown in dniwing
GT:n-:]-I, e a-"ld age iderpfied us E42 F4:~.T=1J*- 774 h 1.
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Figuoe 3-201  Tyre T326 Drusl Sense Amplaficrs with
Proumpli fier Tect Pojnte

AL thes giprt of 3 meniors oieration, the MDM 5 chared dimethy via O CLEAF fput (min 1 nr pin T35 of each
Aip-frop; the elear signal = RESET O L T bits DO0-007 and RESET 1 L For hits 98-~z 5,

The eperaton of Oz MR judng 2 resd restors sperstion (TIAT aod powrite operatien (D_J._Tu‘_. 1% Uescwasarl in

Farpuraph 3341, :

435 Stavk Discharpe Cireait

The sesch discharge clcvlt assisis U sk capaciianae In mooveelss and shorlens the des time of the steck cor-
rzot. It also nsdiees umowanted corrente U the soven unsebesbad nes peoociated with e seieetzd doiver

Frgnge 3-32 shwews fhe stuck dischanee elvule. 15 osinet iz taken from tic cndeter of dransision L2 smd anes to
the junetion of --a._J. Koand ¥ orest wribe switch pair vio 3 reslstod. TVlis copmmon mieToonnecton is bahalad Wy
It is desired ¢hat Vi = 0V (pronnd) doring s vesd apeeagiog, and "-r = - 15 tnring o write operotion, The l.f
Casiree pLack ':dIJ-J-II-"l'IL'é waaciiend with cazh iine b6 showe as € k' o '

Lmering v wrile npergtion, READ IE e fow; it 1s doveeiod and AHAed with TWID H at NAND patc B4, The low .
vidpark (R © 39 of B4 & ioverned by E6 and sent to the catbode of doodn 1059 whick reverse biases it The cunt-

- rer 20 Q1 hesoares mors pamilive. overcames Fre cemsiars (ositive hase weg, and focns on toe nsstar 00, Whes
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Eqiing the rve.-.ad opermtion, the 1m-|mg cikcul, geneatos BESET H which is & o e mlila: AL 5 4t 15 an Sarl

the slrubz gelas ane-shat (ST DEL E36y, This e T3 oneshud prodides =m-~1.¢mnntur:r SURITE but cuthyr
the l:_!-:l"rjugamr patlaz)y gl (pin 1] s sl Ptms 3 asid -1 of 1h:r 51' D-E.L one=ghni are ¢ -.'mnt-.ir.d I grr.'uml %1

that oelv 4 aoaltive-godéng sd@s 51 2i0 5 trpggeTs 1.
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. Figurz 329 Sipahe Ceneraling Cirowit acd Tluing Thapran:

Triur de coceiving Pl Lrggering gl (R LS U the strooe oo cnnratlng cleccll is in the qiriesan: 1T BHIN. 'I?lu
STRDEE G5 flip-flor E2R 3 in the rere b statz, (When (e memery is powered ap, B25 s duves 1o Sie red, slak
by B350 3 ot come U TR (3 "!r:!l:lﬂlh.' Tlet: P=onal goul {prim 37108 B8 is Tow ﬁ.nu:'! ia sent to pli,u 83 f E!:.'_
The 5T TJI'L fadit, is mhibiled, so its G eutpt Cpin 17 s & 2 Ligh wlloh e seet i pin 12 af €17, The ondpet
fein 117 of B57 is gh ang is owverfed i e west 517 gate (pin 3% This i the STRORE II,RL‘?‘.E&E.U_"J ks Divw

Al Enis farne,

Tore lisnfre cirpmis genegates o posiins BISET H pulse IJ'm:t uonand Be i S ool 13, .Th_c:. nositive edes DE.RESET H
trimsee E36 and dis CroUlped fein ¥ goes te s, This b the erwrt of 8 siogle fegstie St whoss durckinn iy o=
termiced by sn extornel BOC corcult u-:l."ll.'q‘:l'.'i.‘:r.l tew prins 10 ek 11 ;|1'1~'ﬁr=, The sttt of Tig :'u__r-_'cﬂ].' anli
ETROBE 03 fip-fieg 828 wfi il preset fngsn dpin 190 The i-ouar At § Zia At b E2K poes ligh &n] i sent 1o pin
13 al BT, The ctier inget to chis peta Cma " i now Jowe F27 pin 11 G5 higds sied s ioverted 2o B07 pin 3 s
MHL Bow Moosbroa phlse ypdl. When REG thmies ome, 15 o0Cpur § im0 gosos hpb ageis, Ping 12 spd 12 0 E17 ars
oW Gt Bigh aed the ouiped (pine 113 of BLT is low. Thilsslpial Is iverted aed 817 pin F i hesh, This % fine
:|-"-"'-1I.I‘I'1.g'-.'r| the STROBY I pulse. The PO Ll siliter: gl A pin 3 alsa clocke _.,m-ﬂ-nn B2, It b reast be-
vz s Ddnpor is SOnnes ted to grownd dlowd. Tia 4o § "'5 15 o baw, J'Ha.f.,d_ |-_|a,.:'j: o p|_|J 13 af BI7T which "
'!11I1!=:ﬁ ELT pln 2 Jow agin, r—-w Lerninates the Fositive ‘.-.T'R.G-HE H |.1L[‘3.|" The cicouil is hask re ik guie ureent

sLate whers it remeing untl another RESEY # pulse trigges 31 GEL one-<aat b .5(’
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3.3.5.5 Patn i (DA Operzon - The discuesiar ol e BATEageration, a0 wall ax the DATHE, AT, und
PATOE opcration, is descriptive. S{Endis are not fraced theomsga carcasil co poneats; mther, vatiol cvente o
itograted o described o cnpieht memary opofalng cvele, A SlFcIvE in-miv-:-li habe Lern dlacussed in de
Tadl in e preceding poraevapbs of fois chagpder. Refor to engineeting lagic Mraweings G b IO, doets £, 3, and &;

O30, gheefs 2,3, 2and 4 MM T L3 (ERdng disgeaan); and F:_g,-i_n' 340, 'g.'h.Lh i% g fiuw chart for memory op-
EriieT.. . ’

E1 a DATT apuestiun, the guasher pepueiis 1lat a :l:ﬂ.-.‘!,l:ﬂi!-Mh&f} Ioeation be resd sndl the infommanoa (s
farread 1o (46 Maageer vig the Unitus. The ,:-:w‘.luul ir, ek Eriactive T b road. uparaticn Fokces il ofees i the
wlactes focation to 0, Heosewr d ATEnE Tealgalidy the infsrmasion is lemporndy stored in Hha momey daEE e
ssber [MATHL ) anul w2 anulonsreeashy arus‘m::d o rhe swlrfﬁ'd 'lur_.nhun b_f & WIifE :mmhnn aliat iseesdiatehy Follaws
s read opeiasion. :

AL Lite stert of the DATI, e MYEL. DEL, R/K, and PAUSE flip by ie: suse, and SSYN Aipfop joser. Fao
adldes Tses atid fnasde control e (0] and OO g decmlid. F?u.n master amecks TS MSYN L and the orrke
beging, CLE ! 1L pemeraied, the DUL 1m<tup B sit, and The R:"ﬂ-"‘hp—]"r-p % aGE Setting-the DEL Mip-flop
imitimtee e tona chair via delar ting DEL, The timimde dhaln gonaanes TWILF Hand THARH. OLE I &
generated 21 the sy Time ad it preseis the MSEL ip-flor. -"1'*‘-1':'1 preveats fhe start L-l Eﬂﬂh# wyile Lot o &
el Sipns) REATE [ from (he BOW F'.J.‘\-,ﬂl:l'p- nm-i mg&al.-; T t-.ﬂ.R &l 2ad TWII:'I 14 2 0 ti drives sooriie to welocf
thie approsriete read drivers and switcles, Tm on Thu Bermat "i‘ua*rz;:t f,._l‘u::u.m-s. and carmol e s dis-

ohurngr clrewit. fs areseli of theas sspn.:ls, th;l,x .m-:: 'E'-I..a.l" -:uprmrn are ireched o thir sadeeted mamdmey Has-

on goed gl 3 & cores fone ner DA plane ) dans Wl e £, F_la., meiu 1.1‘-;.—. Zngnt, the rw:mz u'l-a-ll1- woriceaten RERET

01 wnd RESEY | L owidch ylear L memocy data regisber, The thinbipg chain wemerotes STROBE H which naseres
CTROBE 011 gl 5TROEE | B which sme ool b e senge amplifiers, The apobs parses gee tmed b arrive ot

th= samme Lisne ox the pulsea induced in e qenscfinhibis lne. 360 szkected core waa a By 3 pubie m indered e the
saase Sahilis e fraf exoceds the sense amiiltzr thrzkhold and i predueessn aplified poaitive pulse. This
St EpuL is nveried, Mnscis fts-gseois tedt MR fipdlop. und & 1 woatered i the Aip-fler, STROBE H aleo ks
e BEY M etip-fop which remp b The 358 B Ang vutpal agserta AT A OLT H ond BUS SEYD 1. Sl

AT A DT Hogles e outpis of T memoTy als register to the Uniboe. -ETS SOYM L oo WUnibad signal that

nfosena the musker that the memare bas ecud the sesected o fer aad plactd v Jutad on the Hultns, The mee
fer dakik the dstr and oleams eSS }-'ES"I""-. L whkizh el SSYNRESET L ta sel the SEFN Hipe e, &3

"BHYH L ia clegres] Lo indicate dhar the Lieriluas 15 FJ:-I!P fosevet, “peaf e huas ha-’lsa.l:tm canmaT b Iﬂi!ﬂft-.,d aven

iT thee e ter asserts BUS MEYN L beesuse of the backrl m.m'_*; of the MSTI. fig-flogr, which is 517 w2, Briar
O3 it sseeriion ol RS 55¥H L, ine tm'n:g. |.I'|u 1 nﬁnc.“tﬁ DL .-‘i."l’ Fr KESET L whick resers the FEL i15p-
Fnp aad afiows the TMAR 18 and TWELD T ﬁ"‘-'l--'i-'ﬁ e serrrinads a3’y functiom of TFI.":I §and T ol the deloy Tine.
Flie imine shan zlsn goncestes BOR RESET B wh..*h Il';!l."‘t‘!- e Tl-"'-'i' ‘pp—"]uf.r

Fag NAmMory rew eniers e weits {or 'mtumi eanedn | With d‘.hn' H"W tip-Aop and?ﬁﬂ 5B ilip-flap bozl r::sr*t b=
peuge fwrlte Testart cinomit Eg-_|r||_"a!..,.j.‘||RITr Rl‘“ &7 r'hg'.. L "Fg".'ll:‘h mt‘!.'-lﬁ e 1:..,1]1‘5#{' 11'!1':-1!3 il vy -ih-[!q':l#"ﬁ._._
Lalit, (1L, . . .

The diming el generates TWID 5 amd TRAR L. Thew sigeels plus & fow READ H signa foem the B Bip-
oy moe dos Lea dever imodnle fa sekeel the appropTabe wrike drivedss znd switcdies, Lum s the X-nd Tooursend
ronerntors, mod conlred (e stack discharee ciecat. o addizicn, TWIEN 17 and an ot ireen the BAW flip-Sos
ame ANIG po acacrate TIWH H und TINH 1 H. 'Thoss sigmaby sonioe rie cpeomnliodt of the solebi, driver.
THaH 6 H e TENA L B are ANDed with tae cutpets of the MUR SHp-flops, Fa 1is stortd i the MIH i
frop. the associyked it delves jg nat turned oo and a 1 s writienoado s bit of the selecfou meaooy o
sion. 40a i atoled oo the MBER Sip-llop. the sasociated inhild desver i humed o end poaduces 5 ciment tial
optoas the Y-Sline cereand and preveass a § from boog written imtn ke bie. |l Gioeing ohain geicralos
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DELAY UF BESET L owlich sosors tle i—E.L Thp-flop apc allows THAR T, TWIFE FL, and the inhitat pabses

“yTINE & H and TENH § 11 o termingle, The timir g'chlnn Alss ganerutss MSEL -RESEY. b whlch 1osis -t |

MEEL Nip-flop.

3386 Dats s Fagse (DATIV) Ooezntion = v a DATIE CIpECAEan, 1he u-_-';'zr-uhmq uesks i o selectis=l ey
Iescativn b poard ancl Ahe doforieation trassfeped to the marter i she Tnibus, -However, undike the DATE, this |
inFormation is nol to be restomed uller réading; Uhis b licn is G haie e AR whriften seodt. The -

XTI peroro only amad opecation, the wiic apemtion is pekitited. A TATIE mrwet alwaye be. fodlovred by

3 wrire trangaction ¢ l[|1':'-.l' TATO or IIATDE]

Che pead opelasion ui a DATIF @ u:l..':rma.l: [ tl:m of 2 TIATT ITeL-ﬁr:.sph 5 Hl..ﬂ untni thi toed !EIr‘“ E&'l"‘q I'[||:r
Tap is reset (clocked by STROBE ), At this H-mu the EE_r"r'."-i Mig-Einp ulpu‘* £k u.ns the PATSE Mip-fop whick
sels L beceuss s Dinpur bs 5 1 Crailer dugelng DATIP due to the stits of mods »m:mlh_taﬂﬂ: and OO Tihe
Amming choin senerates B RESET L wlvich frdnfs the BYW 1Top, This outpars of i PALSE Hip-fep and
2% PHp-lige peevemt T ok wribe seslarl siteoit Voo gemeraging WHETE RRSTAR T L - With:ihis el in
Libited. The wiipe opceatizn is ot prodaced. Tha !-lmlﬂg, chaln-genztoitss EBELAY FF BESET L which rascrs the
DL flip-Hop and terinsees TNAR ik and TWID H, " The tisiog ehiin sl gensrates MSHLRESKT L which re-
gl s Ui MEEL fip-Nop, Tl meoery is e oy 6 ass i _-.r.ur'um tEgLHL Yot e mdster. Fle next wye
is required m e o DATO or DATOE, Mofrnally, » TIATD or DATGE stasts wilh = réad "!':F'l.‘!mlt'!.m P e el] e
bitiz L eormenss e O [edep el .lnl'l:ng nuwW rfoTara o -ﬁ.Eui:uEm A Dh""{;l- ur BATOS TiRuwEe 2 H-.:*LH:[" Tt
tidz cnltoal efesl wperation elintiisted borauie the cires have boga cloatod b} thi rezvsons DATIFP u:r-'lm'rl-::-r

Fhis 124 L3 or ATOU Fuflowing o ATIE arts wlicn e I|'|'-|H!h1':nl£|!-l.'=5 GLS MEY N L. Puike - !.K i i @eh-
HecF Bk ic dioes woe el ke 11,"1.'# Migeilip brewralz b the FALIRE |'|j"|'l_']‘:|;'|':l:él 'is';gf... 'ﬂn-n:ra:l;-:'r plaees the indommiten
tabe witten on-the Unisas where o Iz micked off by bug siceivers and espt to the Brinmo of the memaory ad-
Ares TEgisLeT m;‘r-m:-p-.h ].'IE-G:.Ilﬂ:l.n.'g L [jaade- I:l;lul‘.;'ﬂa..l‘_hi‘li- 'I:Gl}l-il;i}-;; .l:ﬂ:ﬂ:ll-fl}s' a A D .[!.-'-'LT':JB g,m_rv;'tratu:
LOAL O 17 and LOAT 1 H widch clack the MR Rip-fivpe The ooipyls of dwe MER 1linfops are guted with
EINH G H and TINH 1 H Ly condrol ey asgowEals ﬂinhiiﬁlm—imm e wrides Ts o0 Owbples D sedoctud Rremilary li=
catinn. ."-'ﬁ-]:l'l The writy :lTII:']'n‘HIZIrl of a DAI‘E the timins -:ham P‘:Elua'a!"i I'-FEI-'I II And IME 11 witich sebeict the
Lppnnpmm writa drivess and s tehas, [z oot Lha % and FrewrenL. mmr;uh a.rm:l soatedt e atack dicliucge
cirenit. They ajse FERYEEE trJ&LuT drivys -:-:-mml mruﬂs "]F-H £y £¥ 3.11.15 TL"'-..I."I 151 Smml '.'.I K 21l {tonks the
'ib:‘l: M ETip-Nop (reseds 10 which aswerls Bl ﬂﬁ'!:"-’ﬁ L I_n 1.Ei| Fiea m‘tli{ul r"'l.u.1. I:hE: |.'|:1.|:r| I'ﬁu e takes Fronn ha:
Uaitaa. Whoern thr m=t+:r ‘cheats BUS HEY\"TJ*I: e g fhu—*w iz yeset, witich i JF' fern pesl3 e PALIEL ﬂ::'rh
n an, At the v 0¥ rhe '.’-T te '||'|=:|"11."_||_:-11 rhu 1'1'|.|'|:3 t_.Tl.J.n" .p.-n-.-«'r'm-.;. I'fl""l -"h.":" ZFT H‘.F'.":i‘T i umi "'Fj'l".'-l' KEXET T,
bo reseoss tI.1-. centeol spnals to thiie oglping] stafes;

3387 Hata Oul (WA I’[uﬂ[:rnnnnu —Ina [H.Tﬂ uuwatlm I;Lu:, rrrut.,J seouls o word of £8 bils 1o be written

- imto the selevmd memncy Socatom The tmn'nr 3:II'.-I1 '¢ﬂi‘|"- with :-Tmi i Eun'l OPErRnn 4o ser (e :::I-r'ed rIEE
S il Tbore wblRig new de@n jinwe tiens, T standand 1A T T -:I'E'-.‘:-Iea:d apeintian Fellowol b d i

operstion.” [As describad ia Poaymaph 3,286, 4 DAt En:"l-:-mﬂ.? A DATIP dost.non pegicrm ‘r]:n- et OpIrATEeNn )

T 'ra-:-;l:l.i crprnisbinon al 2 I3 IEY s Kilr'l:.l'.IJ"h:l 3 ruali :.ip»:‘::‘al‘h‘.lu afa !}..'h':"l q:-'I-:L',-:'I_[!-E. Bl _|:::_1_HEEET ] i . RESET 1 i_.,
STROBE 0¥, npd STROET [ M puises are gcl'm'&tﬂi. The nemory -i‘nq'a T=EISTEF 11 mad cleared and the soose ane
plifirea are not atroded. This sead operation s n:-m-m..d ok to cloay the u'u:m-.::f-' locarlen b mhmr A e 5
Jecred cores 1o 4, 0L s oot ety Be acadirul zaad ers ths Infedeation o the MR,

T isdalsnatlon on ke Bibds daks Enes o sent 1o the caputs of e MDR flip-lGops, Deeodag she anede ami-
Tres] Wil (21 umsd LA 1] g}:ﬁcr.:-h.-.-; BERAR 0H and L6301 6 which |.'E|:L!.:k dlze MEXE ITip=Nops. "The BMLTE ngtmeds
(16 bits) 2 gated with TIMEE D Hand TINFL | H to contral the aszociated bt dcorer. Thac timing 2hain
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aaa T

meneralen The ot coabeol sipnaiz #1at provide the selectiog of iha appropelate wrice dovers dmd sedlehe: and a
wrilk pcTalen fs initlated, This wride operution s e saine aa ibat descrbed in Paragnips 1586 fora BAT
Trdlowing & DATIPR,

5356 Dain Ow Byl (EFATOB) Opetation — In g DATOR aperaiion, e indilorisenien 2vdd (3 bils) o by
wadtien ine ic solectzd momony [aortion, A hizh By s ils D0 3080 or & Low Svte Chits BREFET LM can B go-
fzeted. Hyte selocrion b5 mude By the stda n aelsEerss bt A,

A TIATLHE it seone 25 3 AT exoeal thal L selected and aon-gelacted hite e leairialledt .J."f,.mml..

Amane del BIG 0w b}s« {hits THOT-O0M is selectid (ADO = 6, Meithor ROSET 0 5. ow STROBE OH are poweer-
ated for G seleciad iy be Deestse new data is to be writier ki bits DHOT: i {leny byt [ﬂ‘e‘i” 18 is gener
tae: &0 That TJJ:: data o0 it hits 107 090 o ke writtam Lt the S.-]'::I:h“'-l.'-! h}i-n iu-.-! i

The ron-wlocied byoe (its D15 08 is to T restonsd o RESEVEL trld FTROBE S11 ape gemerpled. Fiueas
sipald seaole the Ayte intn the MIXE for sedaretion diing ine wiite operation, Resloradien i boobisary e
s s b leelues dhak becn ies e date, LOAI 1 0F 3 aob genoratod: thoreiore, say dath on Lmibos hils

L1 5208 has ge £ficet on the narcsel2oped bibte, - -

When o l]-.ﬁ.T'F_]Ji i camplete, the ssicried Tyr: conraing new dala and the sor-selected] Tl mrnsias 'J-T'-Iin"l:-'1:1.'l':-'.1..

A DATOR dperation follnwing o ATTP is the sahie, sxeept fral e rend poriion i climiaed,

3.4 MAINTENANCE

Titis nection discusnes the preventive md coceetive matitonznos proosdures that apnly io 1 kM 11-L insma-
05, A IEJOT TRt An e main Enanes phicsephy of this mamenbis thal B wer suskesstaind the asrms coeres -
gion of the memory, Patiprspl’ 3.3 provided this wrdersonding. ¥ros nowledge. slus thy mainbenance taierms-

Limad, sids the weer bt jzolating and comrecting, malionc o,

Tz miifiabaic: Papedcs. The back plams: woii s wired e such o wey iiad anT-I!'-El LT vem b plageed into, 2nd
Fin. Ly any ene of gree T of vhaafile alets, These grovssy consisd ol glars 1, 2, and 30 aokz 3, 5, 800 05 o7
,;|;_hc_‘i'__ 8, and 0 Thesfore, 2n MM 141, which conaiis of the G4 16, G224, amel J* 14 inueddles, o e plogged
imbo iyl this Lhres greups of siota :t::ﬁr'h d. The ipdividwad MM1E-L iondales worke in uny dlot in e githier of Lie
thieee atai peoape. This allows 5 modly in be pligeed oo slat | for easy troHleshaating or adjustneent of the
ok, .-.',_q, AT e.;._“-"pl,.g- PP iE 2 mqm.-_l:'_.,' o el juse ehe strobe om she MM 1L "':'I.tlﬁ_.,i:l'] B ptdn] ﬂl:!.- T, By amie 9,
Slat 7 consaing the F214, slot B confains the (6231, and ot 9 coatains the (7110, The G module cortaing
Mg past pedn o and sirobe adjesticnt; therefoms, i€ s necessany Lo move e GG oo dot | foor suay geciss fom
eine top of the MELL-L epit. To test che G116 dmelat £ the ertire MBI T2-L musr be mawedl Lo slets 7. 8, pad
Gros<iols 1. Zand 3 Aay MBMEED Inslos 1L %, nm"- 3 i fiugied into the alot zroup vsesed, ' '

Witl the modulze in the proper shats G111 e bot § and e B2 14 ard GI3T im0 apindite sdoda ¥ ord). e il

- 15 wagily nmmessed Tiom the top of the WEL - L unid and dry adivs neme can 3o ooade easiby. Wien mnisdmmance
13 eamgiots, b quTe cah MMLT-L has the G 23 r:m:iul-: boiwean the G 10 wsrd H.J-'! erocides. This & the pece
eatacabod operatig, coufimration,
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3.4.1 Provendive Bleiniematoe

Proventivg mactenance wansisy of spesific tasks perfarmed et eiezvals to detect conglidions thal cuil @ dead o
sphespen b pEriiminanes Selcinnkion of malfuncticon, The foflowing bzsks sre comsidenad preven b mainte-
il HEEais

i Yisual Uspecdon of modnies for hroken wives, cnnacotors, o othidr el dofocks

.+ and - 83V chiecks; bath mest ke withdn =3 pricont

T %o ond Trooneend genecabor clieck (Pazagrasn 3.4 0.7)

e griiai= of LoAT e UIERGEE 318 Tocemmendtsnd or checking ard [raosbleshicalng TBE mcmory. Thew avc:
Taktronix 4353 Dral Trace Oscillesu: ar cquivalete, aiag Honsywell 338 Tagitel Valoonctee oF speivalens with

[L5 gremoimb meckrecy.

3411 tmitid Procedutes — Bofore attamting t2 Jeck, adiiest, o itoebleskoo Lhe meaoey, perfosm e fob-
Lavwing steya.

ST
All towts aund ddjmtecis et b perfarmed i an ambi-
ont bepiperatare rangr of 20°C to P (68 F 1o 86T
i Worils that all modulss ass propscdy mid soanely instafled.

CALTION
biake sore afl power & off befnoe msigiling ur rermeviig
Eanduk:s,

2 Wisuaily cesk tnodubak and Beepbane for broken wiras, soanectara, or offeer obwioes defect:.
3. Yorify Heat aeowcr busss are nob shored tog=fher.

4. Tan om ':-..-i'mijn' mrewenr amd eleck teal feth she - 158 aed 45 Ha vt wre prosar | oanel wilhn oagrances
[ - b T
(i pepcrist).
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Slact the svstom. The memc:y should operate widenal ermrs. 1o, check he outpar of tha carkear
goncrator {Faragraph .4 1.2 1T the merpore sk dees ool dpirsls pl'&l:ﬂ:ﬂ}', anadfunctlon has o
clermed, Prooeesd ogih corraciive m i l:_!":l.‘l':lp'.'l.;].'l. 3141

34.1.2 Chechioyg Qutpue 1F Cwment Conesstors — The anplitads of the cvrvend puise Frem eacls cerrenl geoer-
alos (3 and YY) o Gecdore sot &t 44002 5 . T s ont adjustahle in e fieslel.

The K- and Teoumreni genericrs or: locared on ths Droves Modale (G211 Tack putpu| Tes s custen [ lesip on
iis owdpal oo (or alleciing a test probe. Loop 75 & far (e Yogenerutor ynd toop 16 & Car The X-aoheeator
(deawing G0 aheest 23 1he ampiciode ol wach read cosreat pulee shoarld be 218 35 A, At the time af
mensirenEnl, - 15% and 9% power nast be wlthae the spoeifiad tolerancs of £3 peoeent,

4.2 Commective Mninfenano:

This pacawrzpl nclugde: e strobe delay agjmatmet wrhich i specilic coreechive Saialeoites procodurz, It
akso ipeelibes aids tor pevleming corective malntenanesz: s reoshleshooving charl, snd wavelorens Tor ke driee
wicults and e senseslabhivit circaite,

=i

o em e v  — — ——l Lo e L 8B e—— S e 8 e p—_ S——— S—— e e e




L Siiiil. o e

—

1420 Btrobe Debay Check and Addjusiment

CAUTION
Sirodre deduy i fwclowy adjusted and should be adjusted
uniy wlen e nf the theee medobes i replaced. Trisa
1xi Livaal wdjustmerl snd mirsd be donee curefnlly.

Tl eeeobe st be sot whiile evcling Uie Worst ase Mojee Tegd (MADNDEC- | -DCAL The proper sotling iy
snil-wey Belwern the tono cac points whore the nicotney siafos To oo o strobe thme i meoved foen saficst [u
lateat, A lhe <lmle lime i ovaried, pllow od=guate tins to ovcle oomipss bl theswal U Wiord C2se MNodue Tact
at epch eroobe positlon. Floane 330 shows e sitobe pales yyvelorm and 1he BEAD pulse wevefoem and the
siednts o which they ape pizked ofF for Ciaplay. The potontionaetze (B 120 Jor adicsline Lhe strobe i gn the
GO modige aseat b s baege delay loe (DET)emd is aec-mble withont potting the mmoduols o e eierdor,
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3422 Cowcetive Malntcianee Aids - Figate 3-32 i 0 tran®leshooiing cheer skeranssd a3 a 2-a%ir peicd diel islen-
Ffees Tarlte werous couae docatior. Fiare 2333 lilsrates e seosefinbinit wavelorms and Fiecoe 3-54 Chtiates
the drive wovelvrms, Btk Pgures incledy schymatics 1o ndicsee e poats @ the civeil whee Lhe wpelnoms
ool boadditicn B soraimad savelinemes, dutied Bues are o fo dadizats wovcforms that sppese IF specific
SAMTOnen e a1 Faclty,

343 Peppramming Teafz

Cortau DEC programs can Do usbd Lo Les?t »aTious emory aperations 05 an id o teaublshootine. Tl porpose
af zach of these morars-cclated 1221 pragrasis, a« well s e program gbse-acl, s given in the followiag sara-
gruplie. Fick progrem gontains iagtoseslcas For 123 usc,

3451 Address Tese U (MAINDEC-! L-DM A — The puispess of the Addeess el Uy pooesarn s Lo detoa-
srrare Uiat e selected creinury o is copat’ of basic rend and weit opreations wico addsess pregspaticoie i
uesnte] hrough memory

The: st proersa: weibzs 82 addres of sacly mamers Tocatin Cwithin the tesr limited inte irsalf aed then i -
mets chirnnpli e mesy et the sddiee comesponding G the Ly Lot s rezchea, After thos bocalion bee heen
weillea, the smesmory envers the mead oycly, The pead cwvcie starzs weth th eigh landl Tecalion aws sends amd com-
e wnch wond wocaion, dessciuoatlog dows By Lk low it Tezndnn., The asaomamm habrs on as ecoos,

This provrzen clhecty Unf o1 addreses are selecsable and con slao be wsed o 48o1:re bodd swilchde, wirkre srrnogs,
o aitresy weleeHon crrers, Toowill aiss fnd dedbls salssbinn errors when o bog adi#oesses seless the sane cure
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240570 Addees Tect Dawe (MANDEC-[TDIHE) - The pupos: of the Address Pesg Tawn progrmn 5 Lo dete-
pemtezie that the a=fecled mismbry arca ia eapable of Besic reed and write operations when sddress propagation i
Aoymwamd thirough seeamory. 1o is a companion st (o the Addreas Test Uy programr (Famsgmaph 34315

'This pesd progan: welles the addoess of =ch Tocdion nis dself, downaward thoowgl neemuosy . AdLer wriling
Bow TR Troprede Trads and checks back ap tleoough the memory best anee. Toa program Talts en an errer,

The Addaless Fost Bewn progeson resides in e hagn parcoo of sorz aemory, i do=srud chack meentory below
addecss 100, ag theses Jocarions nre tescived for trap and vector krentiors. The propeent werkfees that gil macdubes
cnm pertarie Upcir basic funetlons, checks thine bl nd-dresses aos seloctable, and can aleo e wsed Lo dsolyte Dty
siaireiies, wiring ermare, o7 wddress wicotlosn 2rmrs.

3.4.1.3 Mo Dual Address Tesd (MAINDEC-T1-DEC ) — The perpose o tie Mo Doal Addies: Teat program is to
chesk the anigue seleedich of sel memaoy addres: resied,

Lhes Goar iz divided iete tws pwerls. Vhe fest postion of the test filla the deae G5e5d wilh Ts and wiiies Os iato the
firsd el bewnlion, Tlis i Sellosawed by 2 read cleck from this Incstom. The proprun tea choeke each field docar
i T enanie that there ae ne serstioas froan the 1s canfiporation. Unon comptetion of this mese, the el boga-
ticn podnter is wereeneated. The acxn locusion s e writerewl exenssed with O anpd che et feld rechecked
far oy chanpe in candent, When e seected pest ficld hasz besn tested in this moste, ile progron selsa Tag and
Fhe sectngd porling of the t2st i begen, The progmm Sy B Lest Teeld with Qe and the fiebd e then teatod avith o
ayite-read eaergisegl wills 1z,

Ikiz program checks Fot faubty swilchos of wlrag eorond, checks the compl=ie address slecSia selierite. aid
chicoks ail 1a bits bz the dats fisld for 1o and Ox opention.

3.4.2.4 Bagic Momory Prckens Vet { MATMBEC-1 10000 — Tas Hasic Semory Pattemms Tast progran has Seo

T AT

5. Yeridy that the seleaied memiowy test flold & capable of writing and res ding wed duls pueterns
I, Serify thal the memory odans b propsiy simiag,

this fost ropran writes o spegilic patlers Uilouekont a miven neniony zone, thea reads e patic o baci afkl
compares il wilk e erigloal for correctoess. 10 4he pyteern rexce lails to coooepaes comrectly with tihe otizinsl, the
prgriss indEades 3 cail io the eoror subroutine, Afien cosepleloly checkunn e setfem, e program corlinues
o to the pexi pasterr test.

3435 Worst Case Noise Test (MAINDEC-FT-10G) — The poepose of the Worst Care Moig Fesl progede B5
graers b e musdinen possi autonod of plane neis during evsesbion of semoty refmenor inatmctions to
chicck syt opecation ender worst case coaditions,

This lest prorar bs doslgned ta prodsce the grentest zmounlal plars kolse possitde during memary read gmf
auiee cncles. The nndse patnpelers et oflecist By 4 nogeber of Factors: ghe nodwe gene rated is aliseibiated soross
Mz cora panc aigsbralealty and 3dds to the aotmal drawmic cose peesers oa the e ines, This van Siuse miz
candiny of dala (witha: the phaned that is inthe low 010 or ligh §0) cetegmy . His woss weodibgs of moat clsms-
mibs ame suek il weorsl case vt leens 2o be cawsed Byoalmernately wriling - Fooaed © Qdida cealelapLirations tuough-
ot memoTy. Linger thess comditions, worsl cass wolse s generated by prolnrming o tensd, wmile. cenplémant.
seadl, wrlte, corplomens, operaeson o ersch lecation The wal i poeeated after complemening pil nd the peadern
dan stared in the menoey esl ziode, 5o tnst all fores ate aaret anse basteal s bolh s ano 9s. The pattere, ai s
sontplement. o5 wridten nta the memory el fone as detorindisd b the excusive D17 helbasen adidres Lils 3
amd &
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The WossT Case Pooiss 2l progron is divided nio fwe pars, Part L ran Boest s, detiap tis paet ol The s
FLIn; 2 - ) emiErnsstlon s wetne inge adl Tucalicrs Buving s asdirems with anoexcinaive-DR state Boiwecn Tl
Famel o AT aarhier Toanlinag are lopded ez tha 0 confipueation, Adles Lise Lesh soae 75 been Joaded. the mom-
OGN 15 temilained. Fhis diree, st Ineatior fy repd, complemeroed, read. and com pleeeins (000 Any docs
Yundelected ns being distosbed by = proviess BORS o poradiza is Mageed asan error. E7pon ronelksion of o

veeard s Jopy, Thes penerarr Setornatsafle switctes to Part L

During Farg 2 ol the progeen, (be daks pedens stored & semery o canpleimeried, notuer wonls, [ ppdlerns
U arorcd i focilowes bavire addresses witk g e2xclugive0 betwors ais 3 amd 90 Al oelier localioms are
loerlag itk thr - | ecpfimowatlon.

The exciuslve-Cr: palrern distribut®on Yot Parks | and 2 5 sgnoeacizad for sofemies as follews:

Farl 1

Eochusive-(3 03 ard =1 Tatlem

Mo Exciosive-£i4 13 amd 9= 0o palrem
Fart 2

imeisive-OR (3 and 3 = C patiern

Mo Focclivdse-OIR (3 amd 9% e - 1 pattern

Arter o't e laSded, iF is scdasiod apin will: o reed, complerent, rand | complomeond SRECREY lezexp s chemcrihed
pepranaly, Ay leeaticn detecfed ag beine disiarhed by o previogs BRORD eperacon Iz fapess as an i,

0 "“n[.J-.lE av l‘:ﬂd:ﬂg HELY Tz im {iF pitli=r [NEA A of the Pl danny. 6 JEREN S Hi egaes ooonil oo eabrostne
EOHACK Teaclisive R chook) wiica tests bils 3 ard 9 and sets the KORFLG If the excluwsive-008 condition is
Tt

Subrcutax EREA iy colled For any bocstion dlscusived fron ee - 1 eomliguracéan; cubroulas ERBOEH is
cailes] For gny Inzatiows Uetucbed Proen e 1 zenfigunilion,

Thc OOETam pricés oul =rroes 208 repsaks whaa mzmpiets withowt inlerrupiicn, LUpan eomplefica, the L camesin
risngs the Teletype™ bell and then baits if switen 1745 pregens, A comtirur from e hall inibinbes nacther TeaEd.

Tl iR progrram fod:cales anf smor, ase the fooubieshoctig clarr as gaide b fnenting the Tagic

" Tulety e i orpesirad drademagk of Telemin Cor crar,
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APPENDIX A
INTEGRATED CIRCUIT DESCRIPTIONS

Ad INTRODUCTION

I tns MES 1-L, twea infepenied citeuids (0081 are shown e boses il L cogineaine drawines, Al other compo-
renks are shown in e eaginesclbE deawings in fopic swmbeiogy Cepter, inverters, ip-lopst. T2 Lea MET-L
1T s7e fie GMT412 ] Memesinble Mullivibrabor (IEC Mol 1410230 und the EWTS28 Doel Srnss Amplidier
(PG Rou, 1910667y These 15 arc deacrived in the foliowine paragraghs, which includa an 10 paccape deswing
witlh membec desigraions, ae [0 circait egalvalen? laale diarram, nd tar the S74 121, 0 hrel deseription.
These deseriptions prosids bovrer bevel Lowse geseriplion s o maubslensaoe sid Ton croubkeszooiiag the veit to the
IC izarc

A2 BN MONOSTARLI HULTH-'FBH.H.'T{EIE

This cnocofitlzee TTL moncsrable maliiibmaton Teunes e briggering lrean positive of gabed womarive-podog Depats
wath iekibit Tocility, Both posilive snd negabive-geing aatpot pulses ars prosided with full faecet i 10 nozme]

LFRTR (R HE B

Pulae Kiggzcing ooz al i purdicatur vol ligs ksl and o notdiccesy related oo the teensitica dine of the inpwt
pulse. Schunlt Whipser Inpat cirmiuy (TTL-compatible and Fepturing Lempen lure-indepeadent backlashy for the
Enput allows jitter-fres toiggering froum Inpralks with iransitiun toks as slow as 1% second, providing the sirewit
wiile w mxcetban b onsise ioenrvolty of syploaliy L2V, A high imomanioe so ¥, nof of trpically 1.5% 15 ais0 pro-
vidid by intermad 3u bhing circwilry.

Cieee flecd. e owtpids soe independemt af Curifier crensi Boss on the mpuis god ace o Teaction only of the dm-
ing cnmponer s, Inpal palaesmay be of any deration relatioe to the oatput enlse, Onstoait malse lenglhe may
o warsed Fapan 95 ne to 40 sec s cheosing apETRsmzie Prving components, With mo aswsssl Ununs soopo-
ABATS Ciucn, pin % coneected fo pin (4. pina 10, BY opend, un outpul palse of 1vpiceliy 30 es s schieroa which
e be sl s oo e miggered raet stpnal, Ot ass and §21] tiews: aee TTL eompatéhle and independent ol
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