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INTRODUCTION 

mtgnetic·bubble memory desc~iption 

MlgMlic·bubbl • .mtmary tlChnology hu MfwtnCld con$lde"bly Une. !h. Concepl was introduced by B.II Tlltphont 
uboulor". in 1967. R", •• ch lndlQled mit srnlll cvlir'ldricll II'\Ignelic dotNlns. which .. Cliled magnellc bubbIM. 
Qn bot formtd in singll-<ryt:tli thin films of synthetic f .. nlH or ga .... u wMo en •• et.mll mIgOII:tic f"leI I. IIPPII.d 
p'rptndlc:ul.ly to the turf..:» 01 tht film. TlMtJI! bubbles cwo bot moved 1'lIrllly !h,QU9h ttM film by Ullng , ¥lrVing 
mlgMtic helel. These charllctlri,tics of mlgMtoe bubbIH rmkt them !delily SUIted for •• ill Ilor. of dll' blu; ..,. 
pr_ne:. or IbstncI of , bubbl. In I bil PI$ition il ulld 10 Mti ... the logic 11111. Sine:. ttM d,..,.".II. of ,bubbl.11 iO 

small las liltle as , tlnth of , mlCfomttlrl. m..,y thou$lllds of dltI blU tin bot norte! in I singl. bubble-mtmary chip. 
In the 5pring of 1917 TI)(M Inll""menU was the first 10 marktl , 92.304bil bubbl. mlmorv. this bubble mltnOI'V Is 
mud! Ilk. mlgMtic I~ or mllgrMlllc di~ mlmory ItO'. In thll II is nOlwollll1l ""..,ing thlt the dill il "!lIntel 
.v.n wIl.n power I. no longe. tpplitd to the chip. Since bubbl. mflmor", .. e I p,oduct of IOIld·lllI. IlChnology 
llhef. , .. no movIng PlfUL tMy h'", higher rell.billty thin I.,. or dill: Ilorlll" tnd do not rlqul,. .ny P,."lnll'" 
m.ln lenlf'lOl. In .:kIillon, the bubbl. mlmary i, ImIII Ind 1I\t1~I~1 Ind il. thllreforll, ... txClllllnl choiCI for 
tompIC1: clHigmlnd pOrIlb!."ppIICltlont. 

functlonllf operation of bubble memories 

The be.c bubbl.-mtmory ~. conlll". ..,. bubbl.~ dllP, mlQl'lllIC rlilel coil., IOd PHm_nl mlgnltI as 
$hown in Fi~,. , . A 'Oll"ng mllgrMlloe f,.ld tr"ted by two muNlily perpendicul" coil. ClUM. ttM dll,ln tM form of 
m.;netic bubblH 10 mOIl ••• i.lly through the mlgl'M!llC film In , m.., ... , .imll. to dall In • semlcondUCtOl .nih 
nvi.lIIr, Two pe,m_nl mllll"'U PIOllide nOlWoIl1illty tnd .lIow for tIIIllI~ lJIilf'nc» of m..,...ltt-bubbie ~Ins. 
Inl..-feelng CifCUIU Ihll If' cornpallbl. WIth luodard TTL d ... /lCI, cornplil. !hI rntn'IOI"( modul. 10 IIlow. conYlnienl 
bulldlng-block conctPI IOf !he nonvolilil. rnlmory SYII~m. 

The chip I. composed of • nonmlQOltic cry11l111'11 subs!,111 upon whICh , thin tryst.lllne m.,.11t ,pllol,l film I, 
grown. Only Clr1lln m'\I1ill .... hlbll the proper1I .. .--y 10 IOfm rntgnIllC bubbles Ind !h,se ondudl orthof .... itn, 
tltugon .. m,I." synthetic 111.1'1111, .nd _,*,ou. ""ttl films, Among these, th' synthllic ~II n- the besl 
comblnillon of tht Otiired prope,tlll. SynlhellC P"'u support the 101""'"01'1 ollmlll m-sJl'llhc bubbles ,"-I .. low 
h~-demity dlllllorlSlf. Th. bubbIM If' highly mobll.1nd _ 5IIb1t _ • f.i'ly .... ide ... of 1eInpefilUllt. 

The ""Ifiill chosen tor the .. blll1ll1 dlpendl on _"I flCtoo. The tryltllli ... Itructurt .... ould bot compatlbl. WI!h 
mil 01 IN rnIIjI'IIlic Iilm, II .,ould h ..... 1'11_1'1' the _ coellicitnt 01 '''Plnllon, tnd II .nould be l'IOnmlgl'lltic. Th. 
rnosloUied o-l'IIt IUbmll' .... I!h theM P1'OPIrtlft is p:IoIimum IIIlIlum gar ... 1 (GGG). The """",toe film grown on th l. 
subllrlll hM' tryltlllUI'll .tructufl thll wllllliow the form.tlon of mlOl'lltic do"",in. (bubblts) in • pl_ perpendieul.r 
10 the substr.tII. 

Without Ihe Influenot of .., IlCllmli mtgrlIllC field, the. """"tic dome,nl lo,m "ndom serpenllnl Pltttr". of IQUII 
.11, minimizing the 10111 mlOl'lll.c .... ,flY' of the m'IIfWIl ic film f_ Figu ... 2). The m'!IMtlt h.ld of !hI M,penllnl 
dom.l". tIIndI to Ii ... up prlm.ily along. "ngli oil (th. "'IIY" 01,) !h,t fs Pt"rPt"d1CU1_ 10 IN pI_ of the film , 
If .., ... IIm" rntgnIlic f"'d II "ppIiId, ia _flI'f linch 10 IlCPInd domtln. POI.,led in the difkllon of till fleld.-!d 
to ,",Ink those poI.illld opfIOSl. 10 IN field untillhly ~ IlI'IIII cyhndtrstrnbedded In. btdc.grOlJnd 01 opposill 
mtgnIlll'llon. V!<rwtd on Ind, IhHt cylinders h_ the -"PIlrlnCll of sm.1 eire'" or bubblH WIth di ....... ten from 2 
to 30 miaOlTll!IIIn, Inc:reeung the field "",the. CIUIe$ IN bubble 10 col'"" or to bot "'""'hUlted". The •• I.mll field 
prOllldn • bill thlt mIk .. the bubblll$ sttbl •. Thll bias, botlng • JtIlIC rille!. tin be flldily prowidld bv Dlrmtnenl 
magnell wi!h no IlCpendlW" of powe,. 
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"IQU AE I-MAQNETlC-8UB8l E MEMO AV (EIC'l ODED VIEWi 

'Of""""" MAGH£T1C RB.O 

"-"'- O¥ __ ....... CbIo!pu.., 0....0 _,-. 
COp .... "'" ~, .. 0....,. ,u ... _. ~ .... dO 117&. 

lAAGER fXTElUW. 
MAGNETIC FIELD 

SeiGN bubbles tan bI",IWd thrOl/ltl1hf ITIIgMU( fitm. they IftIIt bI ...... r.tild In ~ WIlt! .nput dna. 8ubbln 
_ oenentild by loc:JIl'I' Jlleril'lSl tnt bias fll'ld WIth I mlgl"letic: Iilld proctuc.d by. pul. of current through. mic:rotc:op.c: 
one-tum ~wlized loop. Thil loop II 10000tild on • teCOnd..., I .... ff Immtdilll!V .bowl thelT\lQl"lltiC" fitm on !he Mlrt..::e 
of Iht chip. Given lc:tJtflflt of the corrtct Im))lltudaand poI ... lty through thl one·tum loop. Iloc:ahud VlnlClll mlgnetl( 
'il-ld C)4)pC)II. to thlt of the Plrm_nt mlgMts il Produced. This louiilild field IltIbiithn I domain wall invenion .n 
the megMtic film mulling In bubble (!"Inion . 



Onot • bubbl. h. bMfI a .. tad, I method II Nn l'«Iui..-d 10 II'IIJH m. bubbl. <Iom,lo along • pAde~rmiMd Pith. 
ThI.11 .ceomOIlIhtd by the depoIllloo of cMvrOl'l.stl1Oed Ollum. of. soh mllgOlltlc mlleri.1 00 the dllp IUrllOI 8bo'II! 
the m .... hc '9111111111 film. Wheo m .... tired IfiIUlloll.11y by 'I'NIIIM"C h.ld rOIlI;no io the _ p"-, thew chrIron 
prOP"llllOl'l pen ... nl Mt up mlQl'llttJc pOI,,;I;'. ttlil It~ the bubbl. domlin wid ."..,11Ih motloo. FlllUno J shOWI 
the VII'IOUI pOIlI'lI'" II dlffefftll OOII1,_of the ro~l,ng milllMlic field. '0 KNIol prlClice the 10tiliog In.pi_ !TII9fMIIC 

field 1"mpl'lTWfItad by lPoIvino. !WO'Oh •• IIUlfNlI1l!I CUfT1l01 to the twO COlli shown 10 FillU" I . 

Dot j)OS.,bI. ImollfMntllioo for the mlJllOllic: bubbl. mtmotV ; •• IOIIQ shift "tilief. As shown In FI'I-I" 4 m. bubblu 
would .,lft under 1M Inlluenc:e of the rotallng !TII9fM1ic: I ,~d follow,", the Pith detwrmlned by !he pI_ment of 
dwvroo pan,,",. Even though thll 1Pf)r0ldl 011." the limp"'t de.ign .net InllrllOl control, It IUIf.n • m.lor 
diNdvll'ltllll 01 hIV'og the 1l_1 8I:U'U IInMI. The relUOfl lor !hll I. !h'1 .f~r. dill bit il.nll..-d or Wfln.n II must 
circulill Ihrough the .nll" shift rIIIISI" before itCln be re lrieved or .. ed. Another 1H0bl.m with thillingl. looP delign 
II Ihll I Iingi. flUll 10 !h. 111111 r""lllIr IINCW" lHoducel I defec:11V. bubbl. memory chip, Thll rtlwl tl in • low 
or~UIIl!l Vl.ld I0Il • high (lOll 101M COOWll'llr. 

For thlM r.lIOIl. TI hll chOllln lhol m.ior-mlnor loop IrcnileCWrtI, which oller •• drlmllic IInPlow,mtnl 'J\ ICQHI 
lime. AI snown In FI'I-I" 5, .rl"l I Wflll OOIr1l loo (dll' Mtry),dlll 1111'","18<1 one bit II • 11.,.,.1" thl milo, 1000. 
The 0111 II then lI1fl" ... ,ed In 1*111.1 to lhol minor loops wtltr.lt circulltll unl,1 the ntxl IImt dill illo be "lei OUt 

of the mlmotV 

ROTATING 
MAGNI!T IC 

~ l eLD 

DIRECTI ON OF MOVEMENT 

• 

N~N~v .. - .. .. - .. 

N~N~v .. .... .... .... .. .. 

MOVEMENT Of' MAGNETK: MJuua UHOfIl 
P'" TTERHS OF CQNDUCTlV£ CH £VAOHS 

FIGUAE3 
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GEHEAATOR REPLICA TOR AND DETECTOR 

t 

FIGURE 4. ARC"IT(crURE USINO A SlHGLE LOOf' 

GENERATOR REPLICATOR AHO OETECTOR 

FIGURE I . ARCtlIT(CTUIIE USIHG MAJOR AHO MIHOR lOOl'S 
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DUring I Write ope:rllion dll' .t. irolrC)(luoed inlo me m.Jor loop by pUl .. , 01 curr.nt chrough the h.lrpln loop of chi 

"oerltor. The m.Jor 100f! It lSilInll.llv • unidirectional c"C\lI'r shill rlgintr 'rom whleh d.II CIIn be tI.nlf.rr~ in 
~r.II.IIO lhe minOt loops. Thul I block 0' d.11 Is ItflUlrtd i" the meJor 10000.nd v"hlld untIl thllim d," bit Is .Ugned 
with the n1(lIt r.motl minor loop. Al th.1 lime .• ach 1*1011.1 trend ... llmlnt ..-i_ • CUrrt11t pulM thll produc:el 
I I~hlld megnellc '!lid ClUIU'III the u.",fe. of loll IN bubbl'l in the m.lor loop 10 !hi lop bIt poIIt/on of the 
corrapDnchng m.nor loop. One. dau il written Into ItM IT\IIIfl'IIIC bubble mIn'IOIY. ~ d.11 mev be Millen ontv by 
first relTlO¥lng the old d,t. by do.ng I dIts,tuC, .... read. In thil ope:ratlon bubbles .. ullU#tIrrlid 'rom the m.nor loops 
and IMihil.red by runn.ng !hem In'O the ,"-rmlollgy ... rd .,,1 thll u$Ually $Urroundl bubble 1Mv1Dlf,. 

OUting. rtld ope:raloon !hi dati block to be ICCIIUMl In Itll minor loops II ,otlliid until It Is adj.-rot to !he rn.jor 
'oop_ AI th'l tIme the dill bloek il trllU"rrlid ,n parillel 10 the rn.jor loop. The block of d.u il thin Mn.Uy 1tI,'tlld 10 
ItM repliCliIOt .......... !hi d.tl mllm .1 dupl~tlld. ThI dupflClted dll' hkil thl pam to !hi mlllrouo·,.sj,llft deIICIO' 
.I.ment. The prewnce 01. bubbl. lro lhe dellllCtor Ia-ri thl rellllince relUltmg In. cor.esponding II'ICt'IMI in cltttetor 
curr'"I. wl"eh CItl be detected vi ••• nM .mpUlier. The original dll' 11'1111'1 r,,,,,lrolng In the m.jo. loop II rOI.11Id and 
tr.,.,Jfe"ed back Inlo the minor loops thUllIVlng the dill lor further ope:llllofl1. 

The magnellc-bubbl"mI!mOl'V dev'(ft .re labrlCited u,lng lin' gtomlt"t$ th.t mike the m.nuleclu,e of perlac;t 
devices. d,IIicuJl b$Ic. 111 Ofder 10 Inc,.MII productIon Ylelck and eeh ..... corrflPOl'\dingiv lower COIU. Ndundanl minor 
loops on tha bubbl • ........-nory ctup .lIow some loops to be deflCtI".. DeftetlVe loops .. dellrmined I! finlol taU and I 
mllP of the. loops 'I.upplled 10 !hi Itnd u .. , so thll tha defac;ti". loops can be .... oidtd In the fi/\ll memory svn.m. 
This redundanc:v of m.nor 100Pt can be handled in _101 wayl.. Th. map could be Millen i"to. soh_. program thai 
would dU1ICt dati to blitOtIid onlV to thI perftet m.nOt loops. but mil would ,.qui ... un.que softwll" PICk. tot 
.ach memory IVltem. Alt....,"l"".,. !hi map. could be stored In Ito. MUM ImlllMtlC-bubbil memoryllllllf WIIto fOI"M 

,,$Ie of beIng Wfillen D'I'It WIth nlW dll •. Therecornmendlld epprQ.lCh II 10 IIOHI !he map III • progr.tnrn.bIe ",Id-onl., 
".,.mary {PROM). E.:h bn In • PIIII' of dau would than be ""r!t1l11 10 the MBM or read from it In _daflOl With m. 
COtlI'1111 01 the PROM, IhuJ pr~.rotlng d.1I bltl from !hi !Mftet, ... minor loops from minGling with v.lid d.tI. 01 
cour ... 11 thl' rlquim control cllcuilry In addillon to thlt rlecessary for Ih. liming lrod control of the .It,,,,.hng 
curr.nt '" the 111I1d COlli, the ".""" of d.II to end from Ihi minor loops, .nd the replicatlOf1 ."d detection of the 
mIgnItlC bubbles_ 

interfacing with bubble memories 

SiflOl the magnllIc-bubbi. tr'III"!\OfV rlfQl,.llAlI IICCUrala currant pulwl for the gtrIIt.le. rephCllh. and t,anl'" OPII"ltlons • 
." Inttrf_ CltCOlt called. funcllon dr ..... r II needIId 10 c:onv.rt the dtgllll Input conuol "1"111100 ItM nqulred currlnt 

pul., Also. the twO fllld COIl, .ach ,..qu,", • troan .. l .. cu • ...nl drl .... 90 _en out of ph_ w.th eeeh oth .. _ Th,. 
,..qulltmlnt IS IImf.ed WIth anotha, .. t of interf_ Clrculll Icoll d"¥eri and d.ode ."ayl thl! II d,,\'tn WIth dl~1I1 

Input 111111111. Th. OUtPUllIgnaI arnpht1JdI of IN MBM il ,.1",...tV l1l"I111, Ibout 3 milll'lOlu. For thillo be uMful in. 
svu.m. the outpUt il conwrted to Uandlrd TTL '_il wlm the u. of I III of lnl""l01 clrcullllRC nI~kl and 
IlroM Imp"f~nl- The block dllllfim ,n F'p.rt1 6 shOWI the connac;tlon of .11 these lntllrilOl ci~uill II • ".,.mDrY 
1J\Ody11. Thl' modular building block promot'" .lIicilnt COtIIt<uctlon of 11'1111 mlmo,i .... 

The controf and liming "11".11 lor the memory modul. '" !Mn\'ed 'tom the I!.HlClion-tlmll"lg generator_ This intagrltlld 
CtrQ.Iit Pl"O¥Kles Ir\9UI t,ming control to the runctlOf1 dr ..... '. coit d" ... ", and IInIl amplifier on. Plr-cyct, balll.. The 
functlon'"m.ng gener.lor prO'll. controf Slgnall to m, memory module • ltIown in Fi"AI 7_ n- IIII"lb ptOIIide 
controf fill' filii t:.ic QPIf'llOr'1$ ........ , replicat., annih,l.te. Iran''''-In. and Ir .... sfer-out. The functlon-Imwng 
.... ,l1or 10110 ino!JI'" m. 'Olillng magnetic 'ltld and prtclMly rvnchlonizil ItM timIng of Othlll controf 11 ... 11 WIth 
mil f"'d. 

7 



" FUNCTION 
D'ItVEFI 

MAGNnle 
IUIBL.E 
MEMOAY 

~ ,C J.. SENSE 

-V 
NETWORK -V 

AMPLIFIER 

"''' ~ DIODE ~ 
DRIVE ARRAV 

V 

"''' -A ~oO£ -" 
~IVE -;I ARRAY 

--V 

figURE .. IUBBLE MU.OJIY MODULE 

O"TA < , 

" IUI8LE " FUNCTION " BUBBLE 
AOOftESS MEMORY TIMING MEMORY 

CONTROLLER GENERATOR MOPULE 

CONTAOL 

fiGURE 1. TIMING AHO COHTIIOL FUNCTIONS 

• 



TIM tune It wIllen. Pllnlc:ul., d.tll bit II detected in 1M MBM mlV nol "lCllv mlten Ihe Ilme.1 which II il nMdI<I 
In the IVllem_ TIM MnM: ampllfllr nol onlV IncrelSft til. voIlIgIt lev.1 of tIIll del.eted dill, bul Ilho providel temporll'Y 
Ilor"", of the diU blU In , ello.II1 c:alltd , D-ry!» ftip.flop. The .. nM: .mpllfier reee ...... I control Input from thl 
function t,mlng gtnef.IOf to Iflnlfer the detlttld dill into the Intern" flift'flop. In 8dciilion, the funct,Of'H,mh'lll 
genefltor pt0y1~ the conlrolllgnill neeenary 10 pul 11M e~ilting dill in I known pos.tion d"'rlng I powel $h ... t down. 
When the IVllem II tu,ned on .in, the stored di ll CIIl Ihen be IOCUlltely loealtd .nd retri.ved. 

In II rypiell .."llem the mllor eompullng I!'Id dill Pfoeewng II done by I miCroproeeAOr. To proylde , conW'tflltnt 
Inllrf_ Irom the mieroproousor to the MBM .."llIm, , (;uSlom eontroller II needed tOI thl reid, WfllI, .00 
melTlOl'V'lddrelJlng CMM,nlonl. TIM TMS5502{TMS9916 MBM eontrollel .1JI)OI"Id1 to eommlndl from tIM 
mieropro(:tl$Of IVlllm lind .nds controlligntli 10 the luroellon liming gener,lor nteeI$MV 10 1CCItU. P'Ot lor P911 
of cltl .. TIM eonl,oIle. mtlnllinl PI9f'1K'lJtion inforlTllllon, hendl" .",1..,.-.11.1 dill eon .... sron bel_n tIM bubbll 
memorv .nd the mleroproeelSOf. end l1li"""" the control ~gnlll to the ' ... nctlon-llmlnlllllll'Oe,IIGr to perform ftld 

end _III optflllOl'll while hlOOllng tIM .tcNndtney of the mll'1Of loops. 

ldvantageS of bubble memories 

The lulU", lII'owtll of dlltlibuttd poroeeu ",,$Ilml will be grnlly Impaeled by rNgOIlle-bubbll memO<l'" The .. 

mltfOQfoceuor_ttd ..,,"eml dtmend hlltl-densitv min ltor. II low eOSL M'SInthe-bubble memorltl .. I'sty III of 
the. IlIQIIlnmenn wllh definrll tdvlOl'I" over the Ixill1ng m'Sl .... he no,. leehnoiOll .... MBM's Idv.ntlgtl ove, 
mOYing~.ct dukl 01 ftoPP'V dlllel Ire low teCltlS lIme Iml time ntCtUiry to .tI'"Vf! I'" dhl.1d dill), smlll phy"ee1 
srlt. low UW/ entry COSI, no m.lntenanee • .nd higher IIU.bliity. 

The tdventlgll of MSM'I OWl "ndom-.cx:tU mtmOI' ... IRAM'I) .. e nonvollllhty, pollntialty lower pnoe per bu, 
m mort bits PI' <:hlp. Th. RAM 1'111 lhe edvllltIt' of mlldl bett .. KOIU lime, higher ".nsfer "le. end "mpler 
InterflClng. 

'n IUm"*y, the Nn MSM IdvllltllleS ... the low .... try priOl .... nul d,1Ie1 lor the low-end ..... ,. nonVolll1htv .... ,at. 
Mmic:onduclor mell'lOlll'l . .nd hlltl-dtn,uy stor. in I smtIl phYlleel IP_. BeeeuMl mlllntlle-bubbl. ",.mor .. , Ife I 
soIld-ulte. nonvoIltlll tlChnolovv, lhey If. ldillly ",,1M for porttbllapplieetlonl1$ _II" prOYlchng memory fOI 
l.ed,Uonel ptCk*uing ",,''''''I. Indunriel tpClIietlionl ,ndlldl memory for nume.1eIl control mlctUntl end V.lOUI 
tvPtl of prCk*U c:ontrol. SoIid-tlite bubble mernontl are more rehID" in herlh tfI'IIlfonmlnlJ; they erl .fflClld mud! 
leu by Jhoek, v;brltlon. dill, end dull Ihln ellCtrorntdl.,al ml\rll1IC: memoria. In!'lOYlIl .... new produc:tllndudt 
ct.1I IlImin'!I, ealc:uIIlOfl, WOfd prOCltl$lng, voioeltor •. 1fld mellUllmenlllQUlpmenL 

, 
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BUBBLE 
MEMORY 

• 92.304-bit Nonvolatile Memory 

• MajOf/Minor loop Architecture 

• l00-kH:t Fiekt-Rate Operation 

• 5O·kb/s Input/Output DaU Ratl 

• Aver. Acceu Time (First Bit) ... 4 ms 

• Consumes Lass Than 0.7 W for 
Contlnuous Operation 

• W.iltlt Approx imatelv 25 grams 

• Rugged Package with Self-Contained Magnetics 

• Occupift leu Than 1,26 in2 (8 cm2) of Board Area 

description 

TYPE TIB0203 
MAGNETIC· BUBBLE MEMORY 

Tot'VIEW 

The T I80203 magnetlc-bubble·memory devlOl ". 1' "9in dUIII·in·Uoe modul' contllnll'1g I 92,304'bil bubblt-memorv 
chiP, coilJ for pt'ovldong I IOtlUrIi ml!l"8IIC field, I perrnanent·m"llrMIt $truelu" for Pfowidlng the nqu,,1d Itltle 

magnetoc field, .nd • Il'IIgMTic-shleld .nembiv. The major/minor·l~ .,chlltcturl coniltU of , •• eirc:ul. shih 
ngillll'l (minor loops) 0 1641 blts.tch th.t e.n transfe, !btl In.oo out of . COfllroi 100fI (rna)of loop). The major loop 

conl"m 1M generl'., r.pIicaUl, ItId ,""IMI" (01'11. 01 func:tiom IS well as the tMttclOf. 

Conllol functioN Ii .... gene",., If .... ""·;n. tr8nS!M-OUt, ~icltI tnd ant\ihil".) Ire IIXOfflpll~ b'( ",0'0'1d11'lll 

c:u".nl put"" th.~ the 1PPf0pfI.t, conlfol -'&mInn on the dltp. A tlm.nl put .. Ih.ougIl • conl'oI ,lemInl CMlsots' 
IoeII "1""1on in ttwm ....... lefilkl. Thillield Ioitertlton, in coojul'lCl lOn WIth Ih. loeeI pcIrm,tlov PlU,on. IC:COtnpll$hft 

m. coolfol 'Ul'ICtlOf'l. Put"" mull III limed to coincide WIth the ,rr;..,,1 of the bubbl. domam .t the "'0I»f10Cl11on on 
th. dlip. 

To det~ the pr ___ or ,t.nc. 01 bubbie$, two mllWWloofftilli ..... lImlnts _ prO'O'idld. Thew .lImenu ITIIV III uwd 
.. pert 01 • br,. CIrCUli configulillon th.1 po-O'O'ldt, • hlih devr" of no"" Clnctll.tion wI'IIn used WIth M't .lI:t.n\ll 
dlff.tenll" .mpll' .... 

operltion 

Bubbl. domllns m .... be allIed b'( IPf)iVlnll the Ipecl'lt'd CUJrflll pulp Ih.cu\tllhe genertl. loop. ThIse dom.ins step 
IhrOUllh lhe mllOI" 'OOP in !hi pridellrmined d i. ee1ion. Th. pr.unce o. Ibslnot of • bubbl. in. bit POIltion Is used 10 
del,", the logic 11111. 

When , dill' strIng eqUlI In length to the n.umblJl'" of minor 'oops I • .,.,.1 hat bHn generated Ind shlftld such thlt !hi 
h.1I bil I. poIlIJOf'IId 0¥1f lhe ' irsl m",o. loop. the If,"sfe. 11111 mey be _'lIlltId. Thll opII"ltlon I • .,.,slen IhII PI9I 
flom Uw Il"llIor loop Into minor loops. 1ht dill now eirc:ul.teS In the mlroor loops New d'tll!"IIY bt ",""filed, ,nifted, 
and tr_'erl'ld lnlO ,1dI 01 64 1 different minor loop PiIII positions. 

tr ...... Nlut 

Oil' i' .. tt~ b'( doIl'III • Ir.,.,de'-OUl opt"llon whtn tIM dnll'ld PI!II 'Outll to the top 01 the mil'lOl" 1oopI. Thil 
moYfl the pIfII OUt of the fl"Mnor~oop luucrure tnd PUll it bIc:k intO Uwll"ll;or loop. The PI!II now moves _cuncl the 

Inlier loop in bit"",II'orm untit the h," bll '.ri¥ll II the "OhClte/~ihil'II'lInMr1t. On. of two control operllions 
mI't' now be IJIrlOI"mId: repllClte Of ..,nlhil,ll. 

I't'lELIMlNAAV DATA SHEET 

TEXAS INSTRUMENTS 
, ,.,COfl PO fl Il TI:D 

otJ$t OHlCllOKn50U • OlltlAS TUIIS ". 

11 
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TYPE T1B0203 
MAGNETIC-BUBBLE MEMORY 

operation (continued) 

II • nlplie!lt. pulse 01 luoed wnen • bubble dorN," 
."""1 .t the repl;c.w/_ihH.I. Gltt, that dc:lmllin IS 
luelChtd Ifld cut ,nto two bubble dam';n. 01 the 
Mme silt IS the OI'~ln.1. Orw of u,.. bubble 
60l'1'li11\$ II d,",""d Into the dertctor .rel wIlII,.l! II 
reM and dHuO'f.d, .-d tlw OU- CO!'Itl.-s mov,1'III 
Ilfotmd the mljor loop. Thul ,t ., PO$lltM 10 .ud I 
~. rec:;'cul,. 1M onfo'lNItlOl'l MOUnd In. mt!of 
lOOp ..d put il bide. intO IN mo~ lOOpS lor 

~Wol'lit. Ilor._ Thll OJ)eI'lIlion Pfovodfl • non­
destruetiw rm ~htv 

MAJO' ""'" '''' ...... -- , 

GENERATE 

I , 

, 1M J56 

• • 

REPLICATEJ 
ANNIH ILATE 

'-J-
• 

• •• 

• • • , , 
• • MINOR LOOPS 

Ibdlmlnor ............... 141 
bu ..... __ • loW of ... 
157 ",lnor 1oopI_ ..-.I, 

DETECTORS 

DETECTOR 
TRACK 

TRANSfER 
INIOUT 

Ann,h,l.tlon .1 KCOmP!ist.j by """"'l'1li to the 
nlpheat./tI'Inlhll'te Oil. , current pulse m't U.nl!"" 
the bubble 0111 of the m';or 1009. tI'Id InlO the 
cMtee1Df" u..::k wtwn It pt~tH off the d'I,p FtO UAE I_IIASIC CH ...... ACHIT ECTUIIll 

To .nhanee produc:uon Yield, and thtf1!by rtduce dI\IIoce COSI. ,itdundlOCY hn beef> dtsognotd in 10 m.t IS many B 13 
of !he tOI.1 157 mil'lOt 100f)1 on the chiP mlV be detect,ve. OlfllCtillll mlllOf tOOP$ 'ewlt from m,nuf..:tufll11l proc.ues 
rel,ted 10 thtI RMlI veomettv of the pefTMUoy p..1l1tfN. o.ftcti.,. mInor loops _ oOtnllfltd ctunng laaOfY I""ng.nd 
in no w.-, •• I.~ to I filJld·l.ilure mode. A map 01 lhe deflClive mlnor-I~ 'oqlll)Ol wIll be p"nlid on tM de\ooalll 
tM faaOfY belOR lIh,pmlnl. Thll mtp con"su 01 th.hexldteamllIddrelS of.1tCh dotllCUv, loop stlrt.ng hom Idd,," 
00. SIt O"wlng under OrOll.ng Instructlonlend Mec:h.,,,c-' 0.1 •. 

Wrollng mto dthc1 ..... 100P1 II 001 In OPtIOn. 5cwfM of th •• 10091 wIll hili. defects thlt mIV "product bubbl'll,om 
norm-' co'f.I"ld dllftl.. TIle ,~,oduced bubbil'l mIV _nlu.lIv eonlamln.Ui th. enlff' enlP WIth UtlWWlted bubbll'l. 

Tht bubble-mernory dup I, IUtfOUndtd by two orlhogonll colli thll, when dliftn 9O~ OUt of ph_, prodtic. • fOttl1ng 
If\II(InIIlC fitld in the pI_ of the chlp_ 't islh" rotttlng fitld thlt ClUII'I bubbl. dom •• ns to move undtf thI II',II'IIIIO'JI 

PIItt'tnl. 

T,iangul., curren t _forml ... ' ~ for dnvlng tht twO COllI.. Th .. ~0Ich lends luetf 10 PlICJtI dIg"" 
control of thtI do.,. foeld. SIt Figure 2. It '11IMntlll thll theillning IIld IIOPP1"11 sequenees $hown In F .... 2 bl 
foll~ .xecuy 10 pr ..... nt lou 01 lIorid diu •. St., lIng begtnl WIth the butldup of POSh ..... CU'rlnt th rough CX2 and 
the I,"", _I In nopp.ngos the decIy of POIIllft CUtf.nt throvgtl CX2 

If In. twO coils tI. turned on lind 011 in the Pl'etcnbtd mll'ltler, bubbl • .cSom,In motlOO In the minor loops an be 
ltIrted Wid ItOPPed ... thout IrTOf _ Thul, " COI'IIInUOUS duty is not requIred, • poMr 1.1\11""" c.wt be rllli~ by 
opel.ting In lhe ,~tlltop modlr. 011. In the maJOr loop ,"",II be tr"'''''rid 10 the mInor loops blfex. IhI f"Id II 
nOppftl btcaJlI! diu in m. m.;or loop IS IUSCIIpbble to 1011 wtIIn tht fitld is ilopptd 

TEXAS INSTRUMENTS 
.>;CO_PeR,'" (D 

OOIT OHII;( lOX :D«Il1 • OAU.AS TUAS ~ 



"" 

OOIL DRIVE TECHNIQUE 

~ST"IIT ' I- • u. • I • 
I ~ CYCLES 
I I I 

I I I 
I I 

,Or ",' 0' ,,' ,,,. po' r I I I I 
I I I I 

I I 
ICLQSEOI , , 

XI I 
I "". 
I 

CLOSED I 
I 

'oxi---' 

y' f-----! 

Y> 
I----i------' 

''''1-----.... 
I 
I , 

I I 
I I , 

"'" 

"',. 
CLOSED 

"". 

~"~'--i 
f1GURI2 

I 
I 

TYPE TIB0203 
MAGNETlC· BUBBlE MEMORY 

'" 
no. -1 

I 
I 

". 'I" m' ~ 

I I I 
I I I I 

I I I I 
I 

'L __ o 

1-----0 

TEXAS I N STR U M E NTS 
INCOItPORA'(;.D 

I'Of'I OI'f a "X!nOn • 04L\.AI f ll<Aol _ 
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TYPE TIB0203 
MAGNETIC-BUBBLE MEMORY 

op8f8tion (continued) 

control timint 

A cydt Is tht time in which m. IftI9'Wlie Iit'ld produced b¥ the COil r01ll11 360-, A bit period is the q)ICe WIthin 
which • eIIl' bn (. bubble dom8in Of the abMrt1c:e ther.ofl oc:cu ... , .-HI n .Iso the di,, __ • bubble posihOtl ITlOWI 

d.lt'''I ani c:velll. 

TIM minor loops .... ~ two periods..,.", 10 thill, when diU IS uanlfflrtd from the mi!'ICW loops to tM majof loop, 
0flI wid bit po$,lIiOtl n,m bu_n ,II d,ta ttl" in ttw m,jor IIJIO$). l'IwrefOf., .n mliof~oop ft.inclions 
(rtphe ... ' .... n'htI.tI. dllkt.lllnerllt) .... performed 1I ""I the freQUe1lC'l of m. dflYe 1 .. ld. Sine. the dn ... ·fit'ld rill il 
IIOtTIIn'UV 100 kHz, the major·IOOp functiolli 11'1 performed II. nomi",' rite of 50 kHz. 

Tbt OYtfail IJm1r\i I, In cydH lor bit periods). Ho ......... , the IX"::I timing tornlsU nOI only of the evel. in which ... 
_nl ~~ p1_. but .Iso ollhe specific Ii,"" within the cycle.l which the pulMllCt1.I.Jly btgins, 

Since .. , OIMr.tiOOl In the bubble memory beQln WIth trlmfH DIll, cycles •• countld Irom the belllnning of thI 
tran.I.,-out evc'-. Ewn the .tofllgl of dill In the memory begins with tht Ifensl" out 01 old dati 'rom the minor 
IGOPI end tht Wt.equ..,1 ",",h,l.lion of this DId diu, thereby' cl ... il'lg ,he PIOIIOCIllon. 

Tr_ft, OUt is ptrforrrlild when the desored ~ of ~U In th, minor I~ is in pOi'I'on nUl to the m.ior IOCJI) 10 th.! 
,I c.n t. tI_flffl.e;f to m. mlior loop end ~ted uPOn. 

No .. " proGleed ,n It. circuit do..- 10 circuit I.,oul. control pulln. end It. rot'llng ""'III'MItic: r .. ld. 'Tht .. 
proGleed bV • bubbM domIon PlUlng ttw dtteC'tOf il .... ·uwely ltmIIl. Ttwr.f~. two dtttetors. OUt of '*'- wnh • .m 
~."" uted. 801h dttKtorl p,d( IJC) noi. from the cirClIII. bul G'\Jy on. " In po,.,loon 10 tin. the bubbl. ctom.oni 
durong I 11'"" c:yd •. The !'IOO. pgnlll from the two detIClOB tend to eII'ICIIl out ,actI other wnc:e d'II'y .,.. OUt of 1Ih _ 
_ Ito onttnOlhtr. thUi I ... ,"" mort d ... ly dtfinld bubbI. 19\". 

In ... lilY •• bubble iIomI,n Pftllfl9 the dtHoelOf "',...", produon four YOltIIgI ~toon, ov.r • twO<yd. plnod. 
Sine- only ewry ot ..... bit p(IIitlOfl in ..... mlJOf loop il wllid. tt. .. il 1'0 overtIPPIng of sIgn"i. HOWt"Ifl. only the 
seeond trlNilion ;1 $PKlfied, 1_ F~ .. 111 tnd ISIII should t. .. 1Id only du.ing !he 111'M IPIClfled 'Of thill •• nliUon. 

TEXAS INSTRUMENTS 
INCORPORAtED 

00Il'0I'IClIlOJt22lO11 . 0AU • .o$ Tn,._ 
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TYPE TlB0203 
MAGNETIC· BUBBLE MEMORY 

r---------------------------------~ 
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TYPE TlB0203 
MAGNETIC-BUBBLE MEMORY 
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TYPE TIB0203 
MAGNETIC-BUBBLE MEMORY 

absolute maximum ratings 0't8t" operating free-a ir temperatura ranga (unless otherwi. noted) 

Peitk coil CUrrenl 1_ NOI. 1) 800mA 
1mA 

50mA 
ISOmA 
400mA 
l00mA 

Oet-eIOf "emenl cur,.." 
Trllllsfer III_I eu.,.nt 
RepliCllt. ,Iement cu • ..-rotl_ NOle 2) 
Gene,." elemenl current 1_ NOl. 2) 
Annihilate .Iement current 1_ Note 2) 
bt,m,l m..,-.elK: fl&ld inlflKity 1_ Nolt 3) 
Optr.t'"'II f'.lir 11'IT\Ptt'.I1.1r. r-. . . . . . . . . . . . . . . . . . .•...•..• 
5101'. ,em""'IU" ""VI . . . . .. . . . . • . . . • . • • • • • . . • .• • •• 
L.I(! tem" .... tu •• 1/16 ,1'\dI (1.6 mm) from ttl. use lor 10 1eCOn!k •••••••••••• 

NOIlS TM.~ ..... _, ....... "'-'" ...... , ...... In _" coN ... '...,......,y .. llOO.H •• 

ISO 0. II 1.9 kA/m) 
O·C to SO"C 

- 4cfc \0 100·C 
. •... " 260'"c 

2. T_ v ....... CIt "" ....... _Iy only for "",. _o.ID".r _omme_ "omlno' .... 1 .. "", •• Ion ond or 0 l.eQu_V 01 100 ~H. 

3. ............ co .. , .. n" ""-'" 11"'''0 01 ... In .... 01 .... t>-_ 20_ ...... ".45 \"'''', ..... 1&<1_"Oodolll.I.A/fnl ..... '.cIul •• 
m ....... c~ .. 1nt wi"'. <-'Ib' ......... ",,_, m_ 

recommended operating conditions 

Externll de: mlgOetlc fll'ld IM_itv, InV direction 

Detector CUrrenl 
F,eld frtqutnCy 
GIMfIlI freqotnCy 

On·IUIIIIIIOI,.1I (,mint 1_ Not" 4, 5.10<1 6) 
TIB02031 
TIB02032 
TIB02OJ.3 

On~1I11 ~Iieall currenl 
On~1I1e ... nth ... te current 
On'lIll1 Itlntfer-out current 
On·fI.lI trarrsflf-in curren, 
Off -1I,lI ..-11. CUff""t ••••••••••••.••••••.. " ..•.•.•• 
OH·II.II rl9liClle/lnnfhillll CUrrlnt ............ . .......•. 

M,N 

.. .. 
-, .. -, .. -, .. 

12 
54 
34 

" 
Coit-drin pulM amplitude. VI. 10 -. 5 mAo _ FigUre 4 . . . . .•• . • . •. . . • . 11.3 
Coil-dlivi pulM amplitude, V2. '0" 450 mA, _ FigUre 4 ,...... . .. •. 10 
Dc (oil current 1_ Notl 71 .. .... , ... , ............•..... ••• 
Co,I-curr.." OItMt 1_ Figure 61 ........ , ..... " .. , ....•... 
CU"'nl 0""""'001 in coil X on IIOPPing bee Figure 6) ........•... 
D.t,·retent'OI'Ilior. tim pera ture ................................ -40 

............. ., 

NOM 

'.2 
'00 

290-T 
J80-T 
235-T 

ao 
oo 
38 
38 , , , 

11 .9 
11 .1 , , 

MAX UNIT 
20 Do 

(1.6 kAfml 
5.7 mA 
102 kHl 
51 kHz 

, .. mA , .. mA , .. mA .. mA .. mA 
42 mA 
42 mA 

·oo "" '50 ,A 
'50 "" 12.5 V 
11.7 V ., mA 

'" mA 
- 15 mA .. ·c 

II. Oeo\ .... ~, .. '''''''' ... <00 "''',' be ._."',. < __ •• _ .... "'""'"_ nom"'.' ._., _ ... '" 1 mAl'co_ , ... _,.,.n, ___ .,,,,. ,_. T .... _on",~ "'-n .. _ NO'" g; ... IM n ..... _ .01 .... "'_ ...... T _ ,tI, _"on_ 
"'-' lor MIN .... MAX .... 01,,_ "'a, ~ IQ ~ -.. ..... v.h ... 

.. TI ,_ , .... , .... to ""p on., "_ ....... 01_ D' , .... _ 01"'" .... _ ..... Ihoo _, Alt _ .... _ ... w."'''' ,1M _ bOo 

..... ' boo 01 " •• __ n_ (.." -.., n .. __ ,,", "'II .... ' ,_..- _-,,,, In .... ,.01 • .."" ............ n_~ It_ 
ft .............. 01 " .. _ .... _., t "nc.1oo> or'_.SN11i3lO 

1_ Dc " .............. no ,1M ........................ col"'n .... 01' c_ .. on (CO<! ..... "'_,. 

TEXAS I NSTRUMENTS 
IN(OftPQft .. ,£o 

"OfT Of'1Cl1OX ntOU • OillLAI 1(1(11,5_ 

11 
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TYPE TIB0203 
MAGNETIC-BUBBLE MEMORY 

timing requirementl h_ fttUr8S 7 and 8) 

~~ 

~ , , 

, ~ 

~ 
, 
, 

, , 
I',"" 

, 

, ... .. 

~ .. -

~ 

.. -" • 
HOTE. c-. _Id ... _ ... I. _ •• ____ '" ... _. _ .... _ ....... """ .... _".11_ N-'_ of ---..... , .... 0'1' .1 ....... _1 ...... "'" .... _ ••• _ .".'" '-.... ....... _ elll ...... ' "'_"'to ...... ""'" .. 
electric.l characteristics over operating free-air temperatura range (unl," otherwise noWd) 

tAli ...... ltol~_ ..... TA * nOc. 

TEXAS INSTRUMENTS 
' ''CORPORA ' £O 

"OIl' OfflCllO~ I'l1OU • 0AlL'S. liKAS 1l_ 

••• 

... ... 
" " 
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• • .., .. ., ..., 
.. .. .. 
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.... u." • , n 

" n 

'" n .... n .... n .,. n .. ,H 

" .H 
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TYPE TIB0203 
MAGNETIC-BUBBLE MEMORY 

operating characteristics over operating free-air temperature range (unless otherwise noted) 

TEST CONDITIONS .,. 
VBti>'Q1 "'k'I_~ bubbla \101,_ s..F ...... a8nd ll , 

SNFIQt.I .. 10 tnd'l 

1INI"' .... k·u,·-*' _ 001 ..... SM, .... It_ ll 

SRF .... l0_1' 

'. Tlm..o ""'-'or bI ..... ..:ond " ... IIIon' s..F .... 9endll ••• 
'''' 

TIoN.o Plek 01 __ u_ .. on Set, .......... " .. , 
'All ....... ,,""'" ... _ .... ',om 1M ~ ........ of """ "",de tletd .... edII 01 .IM CX2 "",., In ""'odI ....... 1ICaI. 
~AII IVI>Q ¥IIluM .... , T A - 2Ei"C 
'Th~_ .. voIUOIf "It;<Qlllv' lu""'ion 01 ein;un I .... "",. TM ............ ,"111 "I~ fot ..... ' .... ..,..:Icl ..... ll. 

COIL 
DRIVER 

PARAMETER MEASUREMENT INFORMATION 

Ie 

m' 
3.' 
" •• • e., , .. 

.... U"'IT 

mV 

mV .. ~ 

I.> ., 

v 
2 

+ 
-- - ---~,el:.,T 

1 
~V 

1 I 

Ve 

Ie 

I 
1 
I 
I 
I 
1 
1 

450mA-­, 

o SmA 

1 
I 

1 
1 
I 
I 
I 

t .. 

-

COIL 
CURRENT 

Ie 0 

"IGURE. FIGURE I 

COIL 
CURRENT lex o 

OVERSHOOT 

FIGURE I 

TEXAS INSTRUMENTS 
, .. CORP'O", ... TED 

...1 'elp-ol 
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TYPE TIB0203 
MAGNETIC-BUBBLE MEMORY 

PARAMETER MEASUREMENT INFORMATION 

':·.----------------,~~·--------------·~I I ,,0 •• :_ 'wIClU1--: 
Cltl _'AOI -, I 

: ' , 
-~---,_ ... CtlI_______: -:-' --{' ==::::J======" C,,"OI.lAGI I , ________________ .,,, 

~ . .': 
""Oil ;-"'«I<II~ 0\1 

I L __________ .
1Y 

CIC' _,<lOt 

""ICY', .-"'IeYII--/ --f::============~::::============::=t' :::=:::::=:=:i' C't"VOLUQ( I C~7JV 
,.------~ .... -------.~, , .......: ;...- ~ ... , 

=R~';.lT~ _+ ___________ ...In----------------:: 

Thil di..-am shows ttw bmln(l Oof pul,.. w.th/fl • c:vele. The COI'ItTOl pull. undH ~.,.tlOO occurs only wIthin the 

evde in whtdllt IS enlbled t_ Figure 31. When il dots occur thl pulse must betin .lllwt.pICilied time with relplCt to 

the begironi"9Oof the c:yd.ln wInch 11 OCC\IfS. 

measurement poinu for pulse t iming 

FIGU RE 1 

FIGURE . 

TEXAS INSTRUMENTS 
'''CORPORAtItD 

I'OSTOF'ICI-aX1M,, ' DAlLAl fllLUn* 

un 
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TYPE TlB0203 
MAGNETIC -BUBBLE MEMORY 

PARAMETER MEASUREMENT INFORMATION 

1 
O.I.F 113\ 114' ---

'" _1' 
'IO.hF ~~700F J n" 

r- , 
n""" , , 

1 " 01 1 1 
I1ll 1141 " 1 1 

r --- , 
10 kfl I 

~ ---- -, n..,., 
• 

100.0 
I 

0' 0' 1 
1 1 ~ ~ !'AOBE 

1121 (111 OIFFEAENTlAJ j j ~08' 
IS- No .. BI IDIHERENTIAJ L --- " IS-N_B) 

1121 1111 

1 
F~~~NT 5-

5mA
n l ~UAAENT I L 3O-MI-I. J •• INK OSCILlOSCOl'E 
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FIGUA£ t-LOADED TEST CIRCUIT FIGURE IG-Ut.IlOAOEO TEST CIRCUIT 

-.. -' ................. , ... , ..... ,-. •. 1',_ ........................... _, .. ". .. _ ............. __ <_ ....... _". ... II .... ~ .. _ ,. _ .. '''_''~ _ 
__ ... T ... _IcI'~.' __ II .... ___ ........ "' ... 2'O ........... u ..... _ e-_ .... _ I.'''' 
...... "' ... 60 _-.. ..... "'-... 

CX2 VOLTAGE 

DETECTOR VOLTAGE 
AT MEASUREMENT 
POINT 

TRANSITION NUMSERS 

........ ----2 CYClES'----<~~ 
1 1 

1 
1 

~1p4(--' 
r 
r 

1 

r 
r , 
1 
~ty---l 

1 2 3 • 
HOTlS A. ' ...... 101 1m. ..... It._ .......... ,,,"'. _ .......... _,_ tI>I_ ..... lndlt._ ......... ,'" _ "" __ .... _ .. 

T"" "'_. _ ..... .,.. _ ""_ " ............ __ .. _ ...... "'AI" .......... clrcyh I ...... .. 
•. A "'_'IC-"" ___ ........ "'" ... , .. __ .. _ cal. ' .... ,, __ • _ • _,,<10 ___ 0 ..... ___ 

........ _h_II ..... _bOW._ ........ _"" __ "-.V.fP.pI. __ ...... _...-_"-,v"', .. 1>I _ ...... 
_ .... Oftt¥ ......... _. __ """ , .... "'h •. -.-.la.. "''''_ ..... __ lsI. 

FIGURE II_VOLTAGE WAVEFORMS 

TEXAS INSTRUMENTS 
'''''COItPOItA TILO 

"'OST onJtl: 10)( l1!G'J • O"U.AS lU,,",1I_ 
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TYPE TlB0203 
MAGNETIC-BUBBLE MEMORY 

ORDERING INFORMATION AND MECHAN ICAL DATA 

The T1 80203 ;, mounted Ofl • l 4-pi,., ctutl·j,,-line Itld Irwne end 11'ICaf)W1.t&d in In ,lect ric.llV nooeoncluctive plastic 
compound. Incllidtd In IhI pack •• r. Iht two coill thet prO¥ide the rOUld~ magnetic fie'ld and I ptrm.ntnt m.,'I. 
The pack. ;$ Rlrrounded b¥ I ~t shield 10 protect It from Ixternal m~tic fields. ThII ptekllQlfltlnteoOed for 
mser1lon in n'IOI.rIting hole rows on 1.2OO-indl 130.48-mml om" ... Tin.p/lted IeMls require no liddiliONI d,,,,ing or 
pl'OCftIing When ultd irllOIdtftd -.nbly. ThI ~ ..... lW1s approxllNl*ly 2S gr~. 

-1 11-" ,,,.-

-.-

f I 
1.0'10111.01 UIO",1' 

... ~.~.l.Lil:==,T~1 ~L IKKN"\K,H,f-~ 
II 

0.0lI011.2'11 
0.02010.511 D.1I0ttAI MlH 

HOTU .. r_ ..... ~ __ 1o.1oc __ O'O'OInc .. IO"."' .... 011 ....... ~ ........ _ ...... . 
.. ... ,_" __ ... __ ,,, ___ ... __ 1¥ ...... 1111 ........... ''''' .. ,,_ ... _ ... 

TEXAS INSTRUMENTS 
'''CO"PO'''''TEO 

P'OITOI'AO! 11011 lSI' • 00lU. ..... altAI '"" 

1111 
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TYPE SN74LS361 
BUBBLE-MEMORY FUNCTION TIMING GENERATOR 

• ProvKles Cycle Timing fo r TlB0203 92,304-
Bit Magnetic-Bubble.Memory System 

• Single 5-V Power Supply 

• 400-Mil-Row-Center 22·Pin Package 

dascriplion 

This function Ilm,r'IfiI II'ntrllor is I monolithIc 
Inlev.ted cl't:U11 with lundllrd IOW.po¥MI Schonkv 
TTL inPUtl Inti OUtpUll. It providts the pnciM 

control tlmu~ neotssary to opt'l. tM SN75380 
fUnc'lian dr,VWf. U. SN75382 coil dll_. and lht 
SN75281 .. n. ,mplilitf 101' m. T180203 chevron­

~1I&rn m-slMtIc>bubbl.memory. Thl dllVoc:e OOl'isiSIS 

of control /tip-fIOtx •• counter. I deeodltr mlltil(, 
OUtput Illches, .nd PIIng. ThI' control llip.llops 
"rYe to synchronize In. run/stop li..,11 '.om U. 
TMS5502 eormol'" to COIll701 the IlIrllng. shifting. 
and nOl)Oi"1l IeQl.ItrlCH of the bubble·field 10lillon. 
Each bubble·f,eld rOI.lion It d,widild inlO 40 inltry.l, 
bv the COUrltlr. The deoeockt m.trb. i. ICCftMd on !he 

Iillng ~ of ,he dod< pulse dullng'ad! '"tlIlnl .00 
its OI.llpUts .... 1.lehed. Thnt outpUts ... th." Oiled 

, 
QUAL-tN-LINE I'ACKAGE 

ITOfI vlEWI 

CLOCK 22 

ron , " ." 3 " =- • " 
!!VA , " 
""" • 17 

"" 1 " 
""" 8 " .... • .. 

ANNEN 10 " 
GNDll 12 

Vee 

DETEN 

XDEN 

XIEN 

'" 
"" ... 
RESTORE 

STR08E CLOCk .... 
REPEN 

With the control 11gIl.ls from Ihl TMSS502 10 provide liming 1)U1s&s 10 Ih. eo,l driyel'" sense .mphfJeI' ••• nd funetiorl 
driwllfl" 

The SN7oiL$J61 conll,", • Vee monitor .... twOfk ttl., prowidft dlill protection dullng fiw."IOIt ~ up/down 
tr.-menl conditions.. ThIS .... twork 'crOil the eoil-dnw outputs of the funetiOtl t im,,.. ~.tOf to the h.., 1(IgIe IeWI 
wile" me Vee supply drops belOW .pprox~tely 3.5 volts. 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT TYftlCAlOF ALL OUTPUTS 

-- Vee 
Vee -- 120nNOM 

.... - ---J,;. ...-
''''''' • -- ~ ... 

0"'''"' 
r -- r 

li-
r. 

OIlTI'" 1II ...... o.nNOM 
I 0_. ..... _7O.n HOM 

-RlLlMINARV DATA SHUT < • O"O'UI ~ .. r. ... In , , , 

TEXAS INSTRUMENTS 
I,.,CORPQR"Tr:D 

I'OST OHICIIOX DSlil2 • OIIl!..U, UXAS JIM 

2J 
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TYPE SN74LS361 
BUBBLE-MEMORY FUNCTION TIMING GENERATOR 

PIN SIGNATURE 

CLOCK 

2 RESET , Ai!: 

• CYCCMP 

• I!'{li 

6 CXJ< 
7 <Y. 
6 m , ANN 

" ANNEN 

11 GND 

12 REPEN 

" REP 
14 STR08E CLOCK 

" RESTORE 

16 GEN 

17 XO 

•• 11l 

., XI EN 

20 XOEN 
21 OETEN 

22 Vee 

FUNCTION 

Rece,ves 4-MHz dodc slgnal.IC't ..... on low·to-nigh trlmition. 

Low 1e-4l inlklt de., flip-flop tnd intUllizt1 the c"cuil. 

IRun/lIop) High left! initilm bubbl,lhlft, low level 11091 il. 

Aft" RI'S ~ low, eye COMP pslowwtlen tt. system II b8Ck to PIgI Otnd the 
dliwelield will stop 114 cycle Iitet'. 

Coil Y,phfteA 1 
Coil X, ~ A to eoll ctri ...... tnput$ 
Co,1 Y, 1Ih_ B 
Coil X, pha$e B 

ProvidM I lignal thill, when low, CMlSIII tN function dm'.r to .mlt." Inn,hil", plu ... 

HIgh '_.Input enables the ..um OUtput. 

GrOUlld Isubftr.leJ. 

High IIYet input enab/ts the REP OI.ItpUl. 

PrOVIIMs. I;gnll tNt, when low. tau., tIM! 'unctlon driYer to emil I .-.pllell. put,. . 

ProvIdes ISlgnlt tlut doc:k, !he _ .mphl.,. on tIM Iow-IO""';' transin,on, 

ProvidH I ";gn.1 ml!, when high . ino,i,tiles the." .. ampllfie, • .nd when low, ,lIows 
the SlgNI to be sensed. 

PrO'f11W$' "pi th.t, ....... low, ClUtts the lune-llon dr ....... to .mil • gmfilllc:ur...,1 pulw. 

PrOVIdes I s.ipllNt, \IIiIhIn low, eao_1:he funoetiOrt driYtr 10 ..-nil I lIansfer-OUl CUr,.nl 

""w 
PrOVIdes 111.,11 mit, when low, eao_ tI'Ie funclion d" ...... 10 &m,1 • Iransf ... ·'n CUfnllrll 

""w 
HIgh leve"nput en.bIes the Xi OUtpllt. 

High '_I .... put enlblH the XO OUtput. 

H'Vlleve' input en.bIn lhI STROBE CLOCK.nd RESTORE OUlpuU. 

+5-V wppIy. 

TEXAS INSTRU M EN T S 
II'<COltPOIIIATl;1D 

IIOIT OfflCllO. noIG,J • 04L"-'U Tt.....s ~ 

I 



typical timing diagrtlm 

TYPE SN74LS361 
BUBBLE-MEMORY FUNCTION TIMING GENERATOR 

INl'UlS 'OR ST ..... T '-HD RUN CYClU 

5~~~~~: , .. ..,. 
" 

I'HI'T • .....J 
CLOCr. .. 

leou,,," , • 
RIf,----J 

....." .. ... 
'" " orR • 

RUTORt .. 
Illtl)8f CHIC .... 

'" " "'" " "" " '" " en" 
"" " 

=- " .. 
'" "--, ... " 

II[1TOII( 
n_ICLQC" " 

'" " ... " 

'" "' m 

"'" " 
"'" ,--", 

""" """ ''''''''" ... 
"""" " 

"" " 
'" ... 

IIESTOIIE 
ItAOtlf CLOCI!; " 

'" " ... " 

"" ", 
'" " 

"'" " 
"'" ,--", 

OUTlvr. 'OR IT"RT CYCLE IWIIT 40 COUNTlI,ALL fN ..... LE INI'UT' LOW 

.i pi .. 
OUTPUTS'OR RUN CYCLEIln X 40 COUHTSI. ALL ENAlLE INM'"JGtI 

pi 

H' m .... 
. 1 !Ii ,4 • .. .. p • 
• e 

•• 
" 

" ,,--, 
" 

• 'r-" 

OUTNT. ' OR STOI' CYCLE. ALL (NAILl INl'VTI L.OW 

II! m .' 

TEXAS INSTRUMENTS 
' HCDRPOIOI""t:D 

I'OSl'OHa lOr. nIiOU • 04lLAI TIItAS"'" 

.i 

, 
" 

" 

" 
" 
" 
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TYPE SN74LS361 
BUBBLE-MEMORY FUNCTION TIMING GENERATOR 

absolute maximum rltings OYer operating free-air temperature range (unless otherwise noted) 

Suppty voItIf!I. vee t_ Note 11 
Input voIllgi •••.• 

Ope"IIfIII, .. · .. , 1efTIpe,'Wrt, .... 

Stor. ~~Iturt' ... 

recommended operating conditions 

Supply ..01 ..... V 
Hith.- ... _ ......... ',I H 

~ .... _lC01 ..... I.1 

ClOC:k'_,1 

Wid'" 01 d«k ""I •• I 
s._ ......... 
Haid"_. 
0Pet." ... '.-.0. _ON .. , T A 

.... 7V 

. •. . 7V 
. . aGe to 70Ge 
. ~s"C 10 ISite 

MIN N(aII 

471 Ii 

MAX UNIT 

1211 II 

• 
" " • • 

-- ... . -
'2 MH. 

N 

M 

M 

,. -c 

electriCiI chancteristics over recommended operating free",!r Ulmperature range (unless otherwise noted) 

'AII _ .... tVee •• v. 
lNG • ...ot • ...... _ "", ............. " ... _ ....... ""'" ........... ,."" 01 .... _,~,~u" ... ""IeI .... , .. <_ .... __ 

TEXAS INSTRUMENTS 
.. <COlli P'O R ... 'II:D 

!'OIJT OHlalOlC nIDI' • O"'l.lN. TUAII_ 
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TYPE SN74LS361 
BUBBLE-MEMORY FUNCTION TIMING GENERATOR 

switching characteristics, Vee " 5 V. T A - 25G C 

PARAMETER' 
,"OM 

UNl'Un 
'0 

4OUTI'UTl 
TEST CONDITIONS ",. 

" 
~ 

CLOCK 

" ........ 
'" RESET =-

AM 0_. 

" ANNE N ... R .. -2kR,C .. -Uipof , 

"" ,. See' ..... ' 
AE'EN "" ' PHI. 

" H XOEN Xl> 

"" 'PI.H JlIEN '" 
REST~E 

"" OnEN '. " ST1'!08e CLOCK 

''''' ., ..... .....1 ..... '" cloc~ I,_y 
"LH 

.. ,_,Ion _tOY ....... 1 __ hle/!_ ............ 

'''' 
,,,_,,on ............... , M", 00 _ ._ 0\0 ....... 

PARAMETER MEASUREMENT INFORMATION 

"'" ""'" 

FROMOUTPVT ~ 
UNDER TEST 

INPUT 1.3 " , , I , ______ / I 

m _x UNIT 

" "'" ., ., .. .. ~ 

" .. .. .. ~ 

,. 
" m ,. 
" • " " " 

N 

• " " " 
~ 

" " " ,. N 

'" .. m 

" " " " 
m 

• " " 
,. N 

,, _______ 3'1 

, 
1.3 " 

'-----0 v I , 
~IPl~ ..... "HI.-4I 

I --l CS- No .. " __ VOH 

l .J II 

NOll ..... c ....... , ...... '''0 ... . ....... c_,,_. 
e. A .. 01"'_", I NI I ' 01 I N30601. 
c.. h ........... _ •• _'loodby • ...-. ....... ~I ... .... lollo ... I ......... "' .. _ . .. < . ..... It ...... , P ...... I MH,. z...., ... 110 n . 

fiGURE 1 

TEXAS INSTRUMENTS 
IN COAPO R"'lO 

~ OHICI: .ox ~I~ • DALLAl. flXAS,... 

'II 

I' 

27 
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TYPE SN74LS361 
BUBBLE-MEMORY FUNCTION TIMING GENERATOR 

ORDERING INSTRUCTIONS AND MECHANICAL DATA 

general 

This circuil I ..... 1I11b1e ill I'" 22'i)in pllSll(: du .... n~i,. PKIo:I\Jf (Dutil", NI. OrOil" fOl thIS (",:1,111 ~Id lOdudt tht 
JlKkI\Jf outh". lettlf IN).I the II'ICI of the cimllt type number, L •.• SN7'lS361N 

N pI.slic du.l ·i n~ine peckage 

thIS du.I·In·n,. PKk9 cooiliu 01 .. circuit mounted on .. 22·Ie" "Ime .rid enapwl.~ wIthin an e.etriCIIlly 
nonconduan .. planlc compound. Tht compound wIll Wlths~ lOIdeoriO'li lemperlwno ..... ttI no dtformltlOl"l..'ld C"CUlt 
periorml1'lOl c:n.K1MIItJC$ felml;n lubl, when optrlled In h~.numodiirv CQIldit!on,. The ptJek. II Intlndftl for 
Insel1ion in mounh ... ../1ol4 rows on O.4(lO..nch 1I0,16-mm) OIfItlJ1;, 0rl0I! tht leads .... comprftSJld and m.ted. 
aJffictlnt tension ;1 Pl'O'IUO to SlCUrt lhe 1MI:Qg. In the ~rd during soIdew'lg. ~Ids requif1l no additional Cleaning 
or PfOOH.SIIl9 whe ... uled In M)ldered luembly. 

". 
". 

'"®" 
1 1011121,01 
~ 

@ 

UllIU 
~, 

0 ,------------------~.~ 

, 

o,m (U1lr;::;;:::;;::;:;:::;:;=;;::,:;::;;:::;;:::;;::;;:::;:1-'--MI,.. ~ 011"1-0,71 
--L 

---KAlINGPV<H[ I 
-0011.0..... un. 0.003 
>r IO,VI. 0.,",' ~··"~I[ 

1111101 ~ 

0.011.0.003 o.oeo!1.szJ CO.oli1.o,om _ 
j h 

riN ..... CIHQ 

o.lDOll.5o'l 
~ 

TEXAS INSTRUM ENTS 
INCORPOR"'TIi!CD 

IOnO"G-_lHCIIJ . OIoU .... uX"'l"f.M 



INTERFACE 
CIRCUITS 

TYPE SN15ZII 
BUBBLE-MEMORY SENSE AMPLIFIER 

• Precision SenSing Threshold Level 
JO" N 

DUAL-I N-UN!!. ' Ae_ AGE ITOI' V IEW) 
between 0.8 mVand 1.2 mV 

• TIL-Compatible Control Inputs 

• Three·State TIL Output .- " NC' 

• Opera,tes from .i5-Volt Supplies A- , " RESTORE, A 

Vee_ 3 " 
STROBE 
CLOCK,SC description 

Vee_ • .. NC 

He , " 
DOTM 
CONTROL,a 

He • • NC 

OUTPUT , • GND 

Ne_No ......... c ..... _ ...... 

Th. SN7528 1 is. monoli lhic 1"lew'led circuli 
ey,llIble in "ther • pI_ic or ct .. mic ~. It 
sense. the '0'0luge cn.nge when • bubbl. 1*_ the 
rn.gnetG-rlfistive dtt.:tor ,I_u In • mlgnetic· 

bubble memory. Th. ou tput 01 this detector is 
COOnKled betwMn the d,lf.ent'. _ inputs, A+ 

~ A.-,Ih,ougl'l.n RC network. The 51",.1 produced 
by th, p,._ of • bubble 1*$;"11 Ihe dttaelOl" 

".menu 11 converted to I TTL>com~tjbl. OUIPUI bV 
11'11 .. n .. lmp/flier. 

'G' .... ""'n' "in ,. ___ ..... " 

The SN75281 COIlJlJU of In int ...... Uy lC<oupied 
amplifier, • thfBhold _ ClroJil., Dtvpe fllp-lIop, 
MId. th ... -statl outpuL 

...-.-.... _ .......... 

Three TTL-compatlbl. control Inputs .,Iow th. pr.cilll timi!'l(l nec:eDII.y 10 detect lhe prNnOII 01' It'IwIct of. bubble. 
The r.lor. onpul sell lhe de: IlIferenc:. vott.gt on lhe Inlemil coupling ~'IOf5 10 tNl o.lt lTIoIy btl sampltd. shorl 
11m. Iller. The Jlrobe clock delermlMl 11M l ime II which lhe InPUI 5ignII ~ ampl., bv clock!!\; lhe OUtpul of !tI. 

di' .... IKlI .. I..-npl,fief inlO the O·type flipflop. TIM OUIPUI conuol, wheo higl'l, MU the OUIPUIIO the h'ltl·,mptdtnal 
Stltl. 

Th. SN7528 1 b ch.aclet'ized for operilion from (fe 10 ufe 

absolute maximum ratings over operating fr .... air tamperMura range (unless otherwl&e noted) 

Supplyvol l. Vec+ 1_ Hole 1) 
Supply vol .. Vee- . , . . . . 
VoltJge:" .,Wr _Iopul 
Dlfferenl "IIenM input volllV' (_ Not. 21 
Vol .. IIII'IV control inpul •••••• •• . _ . .• _. 
Coll l ioUOUI IO til dissipation It lor belowl 25°C fr_i, temperlture 1_ NOle 3) 
Ol*"ll1ng frw-., remPtmUR"" ....... ...... . 
Sto,. lempef"llur. fW9I •• . • • • • • • • . • • . • . 
LHd IlImpImur. 1/16 inch 11.6 mml fromcate 101 60 seconds: J pack. 
l eM tempel ltute 1/16 inch (1.6 mm) from c-. for IOMICOndi: N pICk. 

NOTtS I. \10'_ ... , ....... cep. II''' ..... ' .. , .... ,,_ . . .. w.lI> ~ '" __ k 1110""" , ......... ' 

2 DIU .. _t~ ''''''' ..... ,_ ...... A' ... 101> '_I '0 lo-
a ........ 52°C ,,_ . .. _ _ ,,,,0. _ _ •• ,"- J PK .... . t t .... a,. 01 I~ ...w/'c 

_ .. ,a"C , ... -•• , .... _ ., .. t •• _ .1. ",. N .,...k_ .t th ••• t. 01 •. 2 mW"C 

PRI!LIMlNARV OATASHEET 

T EXAS INSTR UMENTS 
,NCO It P'O It ... , EO 

JOlT OFfICI .oX nIOU • OAlU4 UXAI l'I2M 

7V 
-7V 

"V 
"V . 'V 

800mW 
d'e 10 7d'C 

-65"C 10 lSO·C 
300"c 
,od'c 

" 



TYPE SN75281 
BUBBLE-MEMORY SENSE AMPLIFIER 

recommended operating conditions 

SuPflly volt. VCC+ 
Supply ... oIt. Vcc_ 

MIN NOM MAX UNIT 
4.75 5 5.25 Y 

- 4.15 -5 -5.25 V 
o 1O·C 

MectriCiI chal1lCteristics at cre 10 70"C f ..... air temperature (unless otherwise noted) 

timing requirements over recommended supply wltage "'118, T A . O°C to 70"C 

... 

switching chlrKtefittics . t Vee! .. t 5 V, T A - 25°C 

~'H 
~H' 
'PZH 
IPZl 

"HZ 

"" 

'ARAMETER TUT CONDIT1CH1 

",-'icIft -... tIrN. '-_~'"""_' 
~do" dINot u.n., II"~ GllIIIUI AL· " kn 
OutPUI~' IIrN 10 " Ith I .... CL-21ipF, 

• '0_'- SoNF ....... l. 
0u_,~u...1'_1I1gtl ..... ... 
Ou_~_U .... llOtI'1low'-l 

TEXAS INSTRUMENTS 
I NCOIll POIII ""EO 

I'OIfw,a.o_ :I7l10'1 • OA1.UoS. Tf ..... ,.. 

v 

v 

N ' UNOT .. N .. M .. M .. M .. M .. M 

l nl 
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TYPE SN75281 
BUBBLE-MEMORY SENSE AMPLIFIER 

PARAMETER MEASUREMENT INFORMATION 

IIUTOIt. 

..... 
,.~ 

n." .. 
,~ 

~ '0' ..... ;.;-..---"" UVN,M. lo.! uv 
1 _. ._ 1-----_11 

'RV.U t...., L...-J II. 

I . ....... I , , I i.£o,·, ~ . ___ -= .. ::..:·~~r ~\1 ~,.' __ _ 

---l-l 
..orES A. CI,. .""_ .. _ • ..., I. c_"oMe. 

eo All <1_ .. lHt ..... IN""" 

I'!GUA" ' -I.OAOCIRCUIT 'toUR! 2_VOI. TAGE WAVEFORMS. 
SETl..N'. HOLD. AND RESTOfIe TlMU 

, I 
~'PLH~1 

- - all 

OUTI'UT ___ '_'_-_,,_ .... _______ ~)<S\l 

""'''''' CONTROL 

WAVEFORM' 
IS-H<m' 

' IQURE 3-VOLT ... OI WAVEFORMS. !'RMAGATION DELAY TIMES 

r---------------- " 
~~'-'---------I(I,\Cjr--~%~ - - -- __ - " 

l-''''-J : 
~' 

---.. "Sv t--'''LZ~ S'end 1,, _ 
: 52""," 1.5\1 (( 1 !r:] S2dD1ed ""SV 

I ~. ------'>,'r,-------7j-----!t... -- r - - - - VOl. 

~II'ZH '-"': ,.....- .,HZ-Io.sv 0.511 

51 ""''' .... -,;-;;:;--- ... 1.1i II /
' ~----'S,'rS ---~U--- --'0' -- "------!!."'''''~ - - - - - - .. 0 II 52 c ...... 

WAVEFORM 2 
IS-Nowl 

NOTI!: w_ ...... I __ ....................... co.a, ...... __ , .... __ • ",,,, .. eu",,, _"11_ .... ., _""IN' ....... ..... 

_ ....... 2 _ .... _ ... , .... , ... h" 'n ...... ' co ... " ............ '''.' ........ ,"'" ........ 'cec>I _ft O_1ecI bV .... OUtll'>' c_ .. 

FIGURE __ VOLTAGE WAVEfORMS, ENABLE AND DISABLE TIMES 

TEXAS INSTRUM ENTS 
'/'ICDRPOR ... ,a:D 

,..,. OHlCf 10. nsoll • OAlLAlli f(1tA5 ~ 

JI 
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TYPE SN75281 
BUBBLE-MEMORY SENSE AMPLIFIER 

functional t»odI. diagram 

RESTOR£ t------..----4 

•• • LEVEL 
SHifT .-

I 
I P-~ --- ----

G" VGO_ 

TYPICAL APPLICATION DATA 

D D 

OK 

-
STROSE 
ClOCII: 

""''''' CONmOL 

~ 

I 
I 

I 
- _J 

OUTPUT 

A bubble I)eUlnu the ~to .. rftnilive ~_u on !he bubbie-rNfT\OfV enip ~"'$' "$lIit~ d'I .... Alia PRsenlli 
• llfill allTlmon-mode SIQnIII produced by the in-QI_ rOlll,"", ~IIC roeld, h~-"ItqUenc:y 1Kl11e, I!'Id III undHir.tlltl 

off",t YOItagi. ThIS combllwd IIgnaI (noi_1nd the 'tOIUiQI! pulse glnellftd by the IaIbb~1 pauu through In RC netwofk 

,..,11l/'1li ~n I pnk-tQoOe.k ~ of typtc.U.., thAllI mllhvohs. ThIs "gn" ,I applied ICJOU 1M Inpuu of the -
.",pI,foef, wt"ch tr-'1I11 ,I ,nIO' TIL-cornpatibie outpUt J>gfl". Tht Input pgnll II II", amplified and d.."ped 10 
I'$tJbI'lh I rtf.rena .,oIlIII' 1tftI, thtn JlPPhed to !he 0 input of ttM 'lip-flop, whid'o ., docked. shorl \i ... ,lIef !he 
s.gnaI ~ .. .m.d Itll Pt.k .",pI,tude. The pul. outpUt from the fhp-flop 1,IPPIitd to the input 01 • Mnin'l'lrlil'lg 
OUtpUl<OntrOl iI". A low level II tht outpUl.o)O'1troi Input enW4e1 the "grill to bt PftWd out of the _ l!n9I,f .. , 
to the MOS conl'oI~ ,nte;rlled Ciral,L 

s ...... I .. ds must t. !hart. Llld, Ihauld bt piKed -v fTom poww ... pply lillI'S 011 In'll nOow'9ft'le .. I'r!g circuli]., The 
_ liIf\PI.fm WId the IHl'tor/gpKItor ".tWOrk thould be rnounMd" cia. 101M bubble mtmory IS possible. II 
5ho\I1d not, ho_IIf, be pi"'*' nel, tI'It unshielded !Iud) end!. 01 !hi bubble mtmofy_ 

'" 

TlB0203 
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-
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3 
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INTERFACE 
CIRCUITS 

• TIL-Compatible Inputs 

• Provides Current Sources for the 
Control Elements in the TIB0203 

• Provides Tracking for the Generate 
Element with Minimal Extemal 
Components 

• Power Supplv Voltages ... +5 V and - 12 V 

d8$cription 

TYPE SN75380 
BUBBLE-MEMORY FUNCTION DRIVER 

• 
OUAL·'''LtHf. PACKAGe 

!TOI'VI(WI 

s .... .. .-- .-
~ " ""'<4 

• • .~ 

... • ..-
•• u _ .. ... "'--- • '-

Th' SN75380 is • 16-9ln du.l ·in~intl devle. wi th c:onst.nt-<1llrln1 OUlpUU for driving Ihi trantllf gltl , IIIIlM1rator 
elemef>l, ..,d replicate .I_nl 01 • mtgn.!,c-bubble /T'ItmcH'y . TlM function cit, ...... c:onYfiU the d ill"'! control pUt .. 
~ .... ted by. umll'lg cirCl.lillnto the curren, pul.s ~qulred to oper.te the memory dlVlc-. 

Tht SN75380 con",u 01 li~ inPUt logic: gites .nd !ilfe cur .. n! "'....,"0..1. om of which ilt",!*'Iu" compenWited. 

The SN75J80 is ch.~.mtd lor oPmtton from O· C to 10°C. 

functional block diagram 

DiS 121 

"' '\ p- CONSTANT '-'" ] '" '51 CURRENT 
./ (TRANSF ER IHI L V 
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M '\ CONSTANT 

'41 ./ 
CURR ENT 

TRANSFER OUT) 

113) ~ CONSTANT 
18' CURRENT 

./ 'GENERATE) 
114) 

DATA GEN-

'"'j \ CONSTANT '-'" 110) 
( 12) 

./ 
CURR ENT 

(REPLICATE) ~ 

REP' ANN -

'"'j \ 
~ CONSTANT 

1111 
./ 

OJRR ENT 
(ANN IHI LATE) 

""(LIMINAII Y OATA SHEET 

TEXAS INSTRU MENTS 
II'ICOq POq"'II:O 

I'05l' Of'ICI.oK D!iO'~ • D4UAS. 11)(.,l$ 11_ 
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TYPE SN75380 
BUBBLE-MEMORY FUNCTION DRIVER 

PINHO. 

, 
3 

4 

, 

• 
7 

• 
• 
•• 

" 
" 
" .. 
" 
" 

SIGNATURE 

OS 

ONO 

XFER-

GEN-

Vcc_ 

REP/ANN -

OATA 

om 

RlItmp 

Vee. 

DESCRIPTION 

Oo,..bte '"PIIt TIL tICt," low; diseblel.1I cur,ent lInk OUtPUll. 

T._fer-out .,,*-input' TTllC1, ... low; enllbles bubblll$ '" II,. minor loop 10 be 

t....sl.rr.cf ,nto the ~)of loop. 

TnlMf ..... n • ....,b6e Input, TTL 1CI' .... Iow: en.bI .. bubbles In the m.}ot loop 10 be 

1"o5f,"ed inlO the mInor loop. 

Rel.lOOI r.s.inGr; , .. f81ItlOI' to.ground lell tM XFER-..,d REP/ANN- output 

eurnrnu. 

Tn...,'" output; pro .... des. current pul$e thlt gtntrll"' , .. nsl ... Un or OUI) o..-tiorl 
in the bubble memory. 

G."el1te output; PrO'tKHs' current pulse llut fIntr.leJ. ~IC domIIln In"'lion 
tn the b\IbbIe memory. 

-12 V 

Repiluy/ ll'lflih,I ... output prow. 1""0 d,lt.rwn1 types of (:UrAlnt pul_ d'IIl, 
ct.pendong on amplItude Of timIng, eM.IM the bubble It the ,ltPIieltOf .,tNt to be 

JPi" ,nto twO bubbles. or 10 be u_f ... " 01.11 of IN milO' loop tnd ,ltminltlid. 

Atltuh,ll\. 'OPUI' TTL lCtiVI \ow; CI~ en anmhllate pUlM to 1M emitted f,om tIM 

REP/ ANN- OUtput. 

ReplIcate Input. TTL let ..... low; QUHI. ,tI)Iiclt. pulse 10 be emilie(! 'rom the 

REP/ANN- outpUt. 

Datllnpul' TTL coom~llble 

Gen.rl" ,npu'l: TTL eetlW low; CI~ I CUHI1II 10 be oenerlle(! by !he function 
dri_ IPI'ovtded DATA II hIgh) 10 uta"l bubble1n Ihe bubble memory. 

Temperalure CGmplll'lllllon; I reslslor~h«mIItOl network 10 !round thlt teU the 
CiEN output currell!. 

TEXAS IN STRUM ENTS 
,,,CORPOIIt ... Tt:O 

OO$T QHlCl101 11!(I ll • O.~Vd UkAS!WIt 

1111 



TYPE SN75380 
BUBBLE-MEMORY FUNCTION DRIVER 

absolute maximum ratings oll'r operating free-ai r temperatu re range (unlan otharwiM noted) 

Supply yoll. Vec+ ($H Not. I I ,V 
- 13V 
5.51/ 

"V 

Supply voltage Vee- . 
Input "01119' 
Hlgh ·I ... , output volt. 
Corl1il'luous loul dlSSJP.1101'1 

()pertl lng tr"'I,r temperature ranu­
Stortgll 1.m~lur •• II'IgII 

lAId Itmp.nture 1116 Ind'I 116 mmJ 110m CIS. lor 10 IoKOfldI 

recommended operating conditions 

Supply vott. Vec+ 
Supj)lv volt. vee­
Oc>t1'all11g free-.lr t.mp..-Itu., 

eoomW 
O"C to 10' C 

_ 65°C to ISO' C 
260' C 

MIN NOM MAX UNIT 

4.75 
-11.4 

o 

5 5.25 
-12 - 12.6 

70 

v 
v 
' c 

Ctutio<l: "'mlnlnt ciImagt may be 00,.. 10 mt bubbl. memory if speeifled pulse width, lor tIM fundion tim;", ,.......tor 
_ .. ce.Ied. 

electrical chal"llCteristics over recommended ranges of V CC+- V CC-- and operJting free-air temperature 
(unleu otherwi5lt noted) 

On .... ,. 

ou, .... , 

cu" .. , 

GEN~wl 

"' .... , 

·AW .......... _ ..... VCC.·· V, 
tT_""" __ ...... tA-:lIi· C . 

HOTl2 tile """ ........... _ ... 
-...... wNI be ,_ 
, ... A/'c II .". __ .. 
-... ... __ n •• 

' ..... ku __ "'._k 
~..,. oT5l'1021'_ 
... 10 ..... tile _ ..... 1 ... ~01 ... 
of NOIo_ Rl -..- _",. 
"""..01 "' .......... bu_ ....... 0<\'_1 __ ••• ~ .. . 

"'cc-. _ 12 ... . 

", ..... ~e2en . 

"m. . 1000 n, 

OATA. H, 

II,,*-,*n, 

~~,~Tl"· n 
Rl A\Mr 

":" ... 
R.,; .. "," on",. be ' " .. ' ... ne .. 

T EXAS IN S TR U MENTS 
',"COIlPORAllto 

IOn OHa IKlX nIOll • 04U.A$ UXAlltM 

.A 

MAONETIWUSSLE RUIITOfil 

M£MC)RV TV .. E ., 
TII0203- I 4. 12On 
T180203-2 2.0000 
TtI02Q3.3 21.0100 n 

J5 
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TYPE SN75380 
BUBBLE-MEMORY FUNCTION DRIVER 

switching characteristics at VCC+ · 5 V, VCC- - -12 V, TA · 25"C 

" 

PARAMETER 

t ... ....,.." .... 
TW1H>1I , .... 

TEST CONDITIONS MIN TVI' MAX UNIT 

". ". .. .. 
PARAMETER MEASUREMENT INFORMATION 

. , .. ,.,,-,-, ._g-,_ . 
.,-.. -,-~ 

'NPUT 
VOLTAGE 

CU'"''' CURRENT 

. , 

.. 

• 
" . 

.... _. 

- 1"-----, 

.,.of''---, 

•• 

" . 

I .... --'.~-..... 

....... , 

I I 
I , 

r------ ,v 
uv 1.5V 

I _L ____ ___ ov 
I I 
1--'- )e-'off-" 

I I 

.41- N-- __ IaConl 

I 19li 1010"' 
I I I I 

" ,- 01 .. OJ •• 
WAVUOIIMS 

NOT[ r ............... , ...... __ ...... _ .... _ ........ '011_. c_« ... IoOIc. '. C 1 .... " " 'M, .... )o 0100 ........ .., eye .. .. ~z_. lIOn. 

FIGURE 1 

TEXAS INSTRUMENTS 
',. (0"1IO'01t ... ,.:0 

oon OIncllOX n!IOIf. OAlW. flUoS_ 
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INTERFACE 
CIRCUITS 

• Two High-Current Totem-Pole Outputs 

• TTL-Compatibl.'npub 

• NE Package with Power Dissipation 
capability of up to 2 W 

• Two Power Supplies ••• +5 V 
and - 12 V 

description 

TIM $N75382 it • monolithic Inl.gUle<! circuit with 
two to tem·pol. QU!PUU ClPlbl. of supplVing m. hl~ 
peak cu.r.nt r.qulred In bubbl. memOtY coils. 

Inpub ;l5; end D ,f' TTL COITIPilibi •• 00 ,f, driven 
whh pubes " am I lunctiO<'l liming gener.lor. Thl! 
TTL Inpot pulg.s PISS !hrough gites 10 dflYft 
I....-I·~lft c:"cultJ tNl In tu,n tor'Iltol !h. om.nl 
sourctllmk OUIPOts. 

Enlbh"V of m.p, .. Is controlled bV the S" Inpl,lt. 

Tilt SN16382 II dI_8CUnllld for ope"llOn from O·C 
to 1rf'C. II Is supph.d on the NE PKk8g11 Wlth.eopper 
Ie.cl I'llne INt ,llows It 10 oper.te With • ~ 
d,n'Pll101l of up 10 two _m. 

functional block dillllrim 

TYPE SN15382 
BUBBLE·MEMORY COIL DRIVER 

• 

., 
OOAL-tN·LlNf; PACKAGE 

ITOf'VIIEW) 

, .. 
f , " 

, 
YOC· 

r HE ... T 
SINK' : 

11 HE ... t "} SII'fIt' 

" 
" . • " 

GNO 7 • Y,o-

FUNCTION TABU 

INPUTS OUT"IJTS 

;; • i " " X X 0 , , , , , , , , 0 , ""te_ o, .. 
0 , , 0'" oYGo-
0 0 , , , 
H."",,_. L-_~. X-If_., 
z _ hlfll ,"'-.... totl, 

>-~::~--'>~ ______ ~lEVElr--+ 
SHI FT 

(6) Cl 

!r 121 

I"REUMIN ... RV O ... T ... . HEET 

lEVel f--I-e 
SHIFT 

TEXAS INSTR UMENTS 
I HCO~I"'O"ATI:O J1 
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TYPE SN75382 
BUBBLE-MEMORY COIL DRIVER 

ablolut. maximum ratings at 25· C f .... ·.ir temperature (unless otherwise noad) 

s~ ... woIU(It vCC+ 1_ Nott 11 
Supply '101~ 'IICC_ • . • . . 
OUlPUt volUgi with rftpKt to VCC_ 
'nllUlvoltlgt 
Conlll'l4.lOUl outpUt CUU'l'It 1_ Note 21 
ContlnuOUI powtf dtUlp.!ion 1$ .. Nolt lJ 
Oper.tlng fT ... ,t tenlPltflture ,.,. 

Slor. temDtI.ru •• tl. 
L .. d !emper,ture 1116 Inch 11.6 mmllrom use for 10 ~ 

recommended operating eonditions 

Suep/y '1011. VCC+ 
Suppl'y 'IOI~ VCC_ 
P .. k outpUt omlnt, 10M 15M Not. 4 ) 

NOTf' v.~.-I_ "" .... u,. _, .0 "'OW'" ........ -'"" .... u_ .. .....- ft ..... 

2. 0.. ... 11 ......... to 16O ...... t l'II·C •• _ .... 01 I." ... AI"c. 
). ... _ ,,·c. _.o. 11 .... <1 .. ' 0 13211 ",w.t fO·C., _ . . .. 01 II.' mW"'C . 
... Ou ...... ou ...... w .......... 10' ,_ w_I"' .... . . ""_" 1ft 1' ....... 2.. 

electric;.81 charllCterfst ics at O"C to 70"C f ..... ir temperature 

'AJlAMn~A TOT CONDITIONS 

V" H..,.....w.pul ........ 

V" low4.w11""" ...... '_ 

Voo O.tl4l ..... u-1 0II1PU1 ""'CleO 
Vcc-.-ll,4 V, IO·"IIOOftA. 

i 10< it....:lf .,ov,s. No .. 6 

Mn"""'" W ...... l8t .............. 

" 
vee. ·1.25 v, VI· 6.11 V 

''-1 .... '* 
"" H .......... npu' ........ ' vee.· Ll& v, VI-2.4 V 

'" l""""-"'liflPl,l'cu ..... ' VCC.- 415V, V, - V 

'Ty ........... __ •• vee •• , Y. Yee_· _17 Y. T", ·15" C, 
NOTE 15 0 ........... _ ........ IM ........ _ ........... IM -"_ . ...... 30011 .... <hi", cycle < 2!1. 

lWitchi"il charKtBristics 8t VCC+ • 5 V. VCC_ • -12 V. T A - 26°C 

TEXAS I NST R UM ENTS 
, .. cO.PO .... 'ED 

I'OST OOflCl.,. n!O' l • D"L.l.A$, n ..... 1l* 

MIN NOM 
4.15 5 

-11.4 -12 
*'90 

M ' . "" , 

". .10A 

-<I.' 

.6V 
-\4'1/ 

,5V 
5.5 V 

-400mA 
.•. 2W 

O'C to 10·C 
-65"C 10 1sooe 
. ... 260"C 

MAX 

5." 
-12.6 
'550 

MAX 

,. 

.. , .. 
-<I.. 

UNIT 
V 
V 

mA 

UNI T 

V 

V 

V 

rnA .. 
mA 
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TYPE SN15382 

BUBBLE-MEMORY COIL DRIVER 

PARAMETER MEASUREMENT INFORMATION 

A C2 

lQ~ , kn J: 
~ 

~ / , 
Ii c, 

f 
;S.F vyo 
~ 

L 

TUTCIRCUIT 

~(orB)~V ~5~ 
3.5 V 

-OV , 
I 

'..- ton------.l ---'off""; 
I -b[ - - -VOO Li-

VOO 0 .... ,"'" I",,, -I-
1\ I , 

Solid w8'IIeform : ~ driven I \ I 1/1 

palhed wavefOfm: 11 driven I \' I, I 
t9~ ___ -L~ 

- --Voo , , , 
tr -~ "--' -tf 

I I I I 

HOll, l ... \notu ..... , .. ..... "",,",,,by ..... , .. Ot h ........... 101l_' ... c,,-.,.,;o,Ie. ','" -. It" 7~ ...... _ JOO ........... cwc .. " l ... 
lou, - so JL 

VOL T .... oe W .... VEfOftMS 

flOURE l - SWITCHINQCHAft .... CTERISTICI 

TEXAS INSTRUMENTS 
''''CORPORAllO 

39 
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TYPE SN75382 
BUBBLE-MEMORY COIL DRIVER 

Vee 

TYPICAL APPLICATION DATA 

The eo,I-dt,_ C;ICU" il used to gener&tII IrI"'9U'" cur' .... ' wlIY.fonns 10' IhI! bubbl.-memOfY colli. The CUrren".' 
gtfl8."ed by $W1lehirtg Iht COl' driver In such . way that I vOlI. pulse il applied 10!hI coil. TM c:ollmduct8OCt inll' 
gram IhI WOlt. ,nto I curr .... ' ramp, When the pu ••• , lWItet.d off, the cur • .." II eommul.ted by tWO doodn wid 
allo~ to ramp down 10 zero am.nt. AI that lime the OppolJr.-poI.n!y pulse Is applied to the coil, Which CII.ISft the 
current 10 rlmp In the opposite dIrection. Extern.1 Sl:holtkv dlodt1.re utIlize-<! to mlnlmlDl In. voluga drop 8CfOU ttlt 
co,ls when commutated by tnt d,odel. 

(14) 
Ii: C2 

(9' 

121 
SN75382 .., If 

11' ~ Cl 16' 

~ 

" ". R 

~ 
--'e Vee 

I 
~ ~ ~ 

- 12V 

L-__ ---lI_ 

TIB0203 
Bobble Memory 
x- Of" Y·Axis 
Field Coil 

Drtver On I ad"., Off /1 Driver On I Driver Off I 
(current rising) Jcurrent falling (cumlnt rising) lament falling' 

f-'------=--...; I ,- - -

I I 
---T---- ---T-

I I 
( --1- - -(-

---(-- -+-
I I 

FIOURE :r 

TEXAS INSTRUMENTS 
INCORPORATCD 

I'I;Ia (If'IC(.oK nIOl! • D4\.VoI flV05 11_ 

3.5V 

ov 
3.5V 

ov 

VODM 

o 

VODM 
+IOM 
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MECHANICAL DATA FOR TYPES SN75281, SN75380, AND SN75382 

N Ind NE plastic dual-in·line packages 

These dull·in-llne p.ckl!l'l conlil! 01 • circuit mount!'d on • 14- or 16·Ie.d f ... 1fII .nd ltI1C'Pwl.ted within In 

"eclrically nonconduc:tiw. pi_tic compound. Th, compound will witl\ttlnd IIOIderiflllltmplOllU" with no deforn1ltion 
.tId circuit periormatlQl ~iltiQ remain n ... wh .... OPtf1Iltd In h~·humidity conditions. The PlCkIoH .... 
inl.ndild for insertion In mounlintt"hol. rows on 0_300-indl !7.62·mm) eerllff$. 0n0I th.leads .... compr.ned.oo 
Intened, wHJch,1I1 ~nllon II provided 10 MCUf. tn. pa:bgt;n the boIrd during Ioidering. LeMil require no iIdd'llOI'III 
tiNning or processing when used in Mlldert<! .wmbly. 

I,",N N _ HE PLASTIC 

~--... " 

• .- ..... ~-......... " , .. w._ " ....... -,-
r ~,~ "'1 --- ~ ;-.......... -. .. ..-

7 --~ .- _ ........... 
~.-

• • ......... " ..... 

.-

Ir--+-'-~.~ ---

-_. _._ ... --. -... -... ~ 

._, 
1 ..... IH N PLASTI C 

........ "-
--g •• ! 
u ...... . -

---.-
.-.... _ ......... -_. 

.............. 
e, • 

"lOT'S ....... ,.:11 ............. ,. ~ 1ftcII .. ...., _ ... ,,, .. Jqlly 'n mllII ......... 1_ "I..-..!on .... _n, 

O. loetl ~n .,." .... 11". 10 I/xo'" .. "n'n 0.010 10.2" 011 .. "u. 1o,..I,uCl''''' 1>001, 10 ... 

TEXAS INSTRUMENTS 
t,,"CORPORAl to 

I'OIT Ol'ftar lOX JaGll • OAlLA£ nUII_ 
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TYPE TSP102 
POSITIVE-TEMPERATURE-COEFFICIENT SILICON THERMISTOR 

IULLITIN NO. DL.4I ' ?&OJ. JUNE 1811 "1/1115(0 JUNI!: "" 

PTe TEMPERATURE SENSOR 

• Planar Technology Employing SpreadinttResista~ Principle-

• Large Positi .... Temperature Coefficient of Resis tance . . . Approx 0 .7 %/" C 

• l000-n Nominal Resistance Value at 25"C 

• Available In 11%. 12%, 15%. end J. 10% Tol8fances t 

• CIOM Unit-to·Unit Tracking 

Mechanical data 

...... "-, r .... ".1ft 
- ~ -- " ..... ., , 

'9 ---" 
u:g:-rl ~ -- :::: 

-: ~DUo - - -' -P , w , 
I --l ... "':' ' , 
~I, .1. _,,,' . fT , 

.... " • .>1_ ...... _ '-!U_ 
".1' ...... .. .... -. ..... -....... _-1ClU. ~ ..... ___ .. __ .. q.,.J. __ .. _ ........ ,---_. __ ...... _-... , •. - ..... UiI'HCl<l 

~-- .. ---.---- .-" 
" LI .. JEOEC T().22SAC DIMENSIONS AND NO TES ARE I\PPLICAlLE 

absolute maximum ratings 

ContInuous Current II (or bl:low) 2S' C F,..-All TerflPitfllur, ISM Noll 1) 
Optrllmg Free-AI. Temp,.,.turw Ringe 
Slorage TemPt •• ,,,,. RInge 

~ 

lOrnA 
-55'"Cto 125'C 
-65"Clol50' C 

J'OOTI •. O . ... II ..... ,W '0 ' ....... ' n ,·c. _ r ....... 3.I"_'., ......... '_ ..... _"ldbem ....... _ ... '_2 ......... oIl _ ...... ... , ..... __ ..... _,, __ Ity .... __ 

. ~ ...... ---... 
' TOI .... .,. II : , . I .... TaP . 02l' •• 2. ' 0, TP ' O'1G •• $. 'Ot T$~ .O:U. _ .10tl 'Ot TS"'02!C. II _ ... fI'~ 10 _. ' ... "'" ... ' ... ..u 

10 __ The ' __ .--'.0 .... ...wo_ •• ,..(: ..... _ 'D do. ' __ at ..... toaI ' l<len. O! ,oom ....... z ___ • '.01 ............. , 
... ~.nt'" ._ ...... 

T EXAS I NSTRUMENTS 
IN C: OR"ORAt £ O 

I'OIJ'I o"lCllOa nsol1 • OAU.AS. flllAl_ 
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TYPE TSP102 
POSITIVE-TEMPERATURE-COEFFICIENT SILICON THERMISTOR 

electrical and thermal characteristics 

'To"'"",' '. ,., '''' T5I'HO •. ,~ 'O' Tlr,cnG. ·n • .,.. T5J'1(ru _ ,,(1'10. ..... TV'o:llt II .... ..,,,., <, _. 11M .'~ ....... __ 10 --"OTU 2 Tn. "' .. mo' ...... cooo ...... 0' • "' ..... ' ...... _\o9OU. to ,~. A C ................ ' 0' • < • .e,,'1 • .,.. •• ,"' ... ,,,'''.....,0 _ .... <1....., •• 

TO 

1100.,.- ...... , ...... 'n ...... 1 .., _Ich .... _,..,, __ ., ........ __ ...... _ ......... o.l ~ 01 ... .", ...... ,~ _,leO ,,_ ch_ ... _ .... '. rile '''''' .-._ .. c ........ ,. _ ........ _ ltV .. _' .......... _ ...... , .............. '''''-_ 
........ , ...................... _ ...... to •• .-... mof ___ .,_ .. _ ...... T, ,. ... , ......... -. • .n..... ... ... 
' __ .IVr ......... 1tV ...... ,j .............. " ... .... 

n 

... _. c,,. ...... ".' ..... <_ . ." 01 "'. _ .... __ A •• , __ ....., ..... __ .... _ .... _._CO'Io ............ _ .... 

............. ,Tn."' .. _'_ .... _"_ItV'hII ....... _O. __ ._.,_ .. 1>1 ...... _" .... _ ........ _ •• _ 

"-ITO T".-Vt'TO 

, ....... _'.... "'.e," .................... _1 ~ __ ........ , ... ' .... m ...... Tile __ ,'" .. T " ... _ ............ . 

n. ............ " ....... ", .... .,. .... ...-d, .. ", .. _""Iy ._ .... .,.," .. '''''' ......... O' &T '" ,_ .. of _ II Kh ... ... ... ,,,,, .. 2.,. 
, L ........ , ... ,_ .... ' ............. " ... _ • .., I>Y ...... 1 ....... __ ......... __ """0' DC 200 .,10<_ 011 •• 25 C '0 ..... , .... 

•• 100 C 

.. 1. ""' ...... _ , ... "_'" ...... _ ..... , ..... _ .... _ " ....... to HID C "'. CO/I"" __ .. ~ .... "_ ....... If ... .., ... .., 
••• _,_ ...... _"_ ..... H C 

THERMISTOR TEMPERATURE y, TIME 
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TYPE TSPI02 
POSITIVE-TEMPERATURE-COEFFICIENT SILICON THERMISTOR 

LINEARIZATION OF RESISTANCE VS TEMPERATURE CHARACTERISTICS 
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TYPE TSP102 
POSITIVE-TEMPERATURE-COEFFICIENT SILICON THERMISTOR 
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VSBS1 . VS852 
VSBS3, VS854 

SCHOTIKY Ilo]D II 750 rnA DUAL IN-LINE BRIDGE 

lOY, 2Dv, 30v AND 40 '1/ V_ 

,65VOlT v, PER DIODE AT 750 mA 

STANDARD .10" -2.54MM DIP LEAD SPACING 
2 DIBS WILL FIT INTO STANDARD 14 PIN DIP SOCKET 

MOISTURE RESISTANT EPOXY CASE 
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TYPICAL REVERSE CUflAEHT 
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v •. INSTNfl~EOUS FORWARD VOLTAGE 
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0£RAT1NQ CURVE FOR TYPCAL OPIEAATKIH 

T .. AMBIENT TEMPERATURE rei 

I. The current now In a Schottky barrier rectJfl8r Is due 10 maprrty carrier conduction and Is nol affected by reverse 
recovery transients due 10 stored charge and ITHnorrty carrier if'ljectlon as in COI"IV9ntionaJ PN diodes. 
The Schottky bamer rectrfier may be considered for purposes 01 CU'aJiI analysis, as an Ideal diode In parallel With a 
variable capac1tance equal in vaJue to the JUnction capacitance. See FiglJf8 3 

II. THERMAL CONSIDERATIONS 
A. The derating curve 01 figure 4 may be used lot lMiaI design work. 
B Thermal runaway is entJr&/y possible on marginal designs due to the .marontty' large reverse leakage 01 Schottky 
bamer ractJfiefs and the lact that reverse power mulllplies about 1.32 times for each 5" C of junction temperature 

""'" ... 
C. We recommend thai aR designs be ~ at an a.rnOten! ternpefalura at least to- C above the maxwnum at which 
the equipment will ev8f have to operate. 
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