1 - EP0364186B1 2 Descri pt i on

point to where the surface area Eprussemdelm a nmenory cell2 is nearly as
smal | as the surface area FI ELD OF THE | NVENTI ON

consuned by the bitline running to the nenory cell. An exanple of such a

" meror Pesmipkion s found i n The present appl ipeiat ioowherssthp spriace dreg Fopsymed bgjay of
5 US. Patent Application Serial No. 12emogrell js-hepyty asigmalhasfhe, "f‘%aﬁ?m)r
“desi gIELB/QFTHE INVENTION: | |y, the  A- 4, 797, sc?mvshP& o Ef'“;‘?r]a' '?'"ga‘° &ofs

al | owance present invention.relates to | e Nge °§ J §°"5%£| gned
: ghg% u(ﬁﬁé %0“ oy £

to t e abe Pgﬁ%‘eﬁeaﬂﬂ“’af“ﬂ‘l v I“f o) ‘?“’ag i’nt

8:-%;;:;” es; g‘ 9 af i gl Gidnwher e
a vvor grtion of § = ND
10 a"'li)eéf°3'|’1 ed. % palmresg’f g% ags where it £anng DR e ﬁg%%gﬁguéhg @,ngg'é%;)ry

cel | ﬁ E Bﬂﬂb&?ﬂl@&ﬁﬁaﬂ' zation of ,An Apfi@ed bairBiMBHlides GleteSit icBn not KePace.
one ity and el ect rdoribted R6tfa- meméApEceff Qb Linkg widled hi S
pr obl em ¢ SanRioR R hn Birdad ioh SremBlyEdeilSlsi C Of splt®. menory array. Organi zati onal
CON-  Sh&6MINd KYS to thé dbridinSardiddintbr-one of  aofasoutien toliad prolsiéntl B satopamisitiser e
part i Getbidtié ¥t mbrfory BrrdyNOrgatiAfonBifcon-15  anedhiqual Inl thisaecheixiecsnd f @arpaiboe bali de
of SeRferafd afty patibulRryRaftO M théCeaasst Masrordnesml Hitkied\dBtpnds on one side of pdned arar

whi | e diyfnico tRagdomb 2lcesss ellerdrios | (ABAMSYLL ends glifidy ovhiBRA/Bherrbalagred ditiinb lextends intr | sed
of NMemRAMSCaEd beherally cdnipdsedtoheremerydelisof t hethes etheresidaref ttief seese. amplifier. (Jihe bitliness

whi ch wvihict ingldds @ sterager cagesitgapdieivessitraend a preseppesiteypides ¢ thogaepsgAMplifies prg drderp f

t he seisoecentrplingfflowrinteeed putiobens pigtesofor corleaved With gitipgsolipm senge ampfifiergondhe one
pl af_ e tisf stordge seragitoniBeppups ¢fithemplq steyen s @hs cOPRORSP SIPpIsihelreprretive H‘an§t Bpg st;{e
capaciturepf thgmenery geligrhighidansily pfthemerpr c- a!@”'“% E?é’f"tgea P'B%@ c

r espe® @Y &a1 by achioyadeMey] P‘ﬂ'? aredent h fﬁ)P ,,, °" g, 4,

e \;?;;;Yté% mgad?éggq' pxis ?fgh :% rrtr Pelarh acl;oo %ﬂ %%( % IIE

achi e g of TIES

pr ovi ‘ﬂ reant IO{P?I nae ?2 bit me%t!lthe:( 2? I Cﬁ 9 i 'i ﬁ" |ﬁ|eWIThus th:
‘Crossy % call se theghlii! foks rﬂﬁ tﬁJ 3&% $tb@f Sn the

Conne d& ‘?o 9,-]3 Qa%e afl0 NOt LN BEH veRAE the Hol3s roSdnE 61 oGl | Y-

(i. e, |\$é§?t @agéi Fb%tpﬁto%nq'tﬁee Ct i OMjes RMNRuch MYhérQheinGfat With théThe RidbE! ) ,

noi Se &Gmﬁﬁ.ﬁése cSNBd AREcdi! dighbi R aMidgle NQb  Ditiidd W@nddpsS transi stor is connected

t 0 bi tiddaRin itid dohd alplitidF fingQhe &ighal conpl ementary bitline. Thus the

di reCtanﬁht(lé‘an%ereﬁoSHemt 2@ rfeddolym di r SUMMARY) OF THE WNENTIO® noi se rati o of

the sigaa grew Qem@r amtl tidheer) thel sideedt tikensi ty nenory arrays, the sense am

MENDI Yeageitdr iviAs MmeMorl Bells priwsmalisr.cfherat  on t he The probleud isfohed as indicaléd in eleigi e s

t he dabra, detsignhl providedt Wten the wamcitos isTush hi gy dastripad pinbediments [of thi @resan in-

f ol dechcesstadraso igrowasmaller. s dhosigialtrpeivese| | si Ypniion peayide aghemgyearag @youb psing; Geu-

concepgrew kmalidr thietambiehicnaiserreesivadnonithd er ¢ opigreantani bitlings eanpaster te 2 ?'Fﬂ!& s?"é%ld to

a ref dinehegan o pw@nmhelrl the Aignateaepived fromsu\vARaMRTier TiRgendli M/ENTWG\FS&?%

deng eytheaprpaqiforn Tharefore, Heores sophistigateq $A8S: apaci 'E"S? ‘”f“ﬁ" Prﬁé‘ﬁ?ﬂﬁeﬁ re

snal eﬁmp"f'FFF@f‘ éﬂﬁh“'quesl'ﬂ “%P"GBPQQWM ey \/’éd 8 y t he
l’

e
|p| pbg mryv\h Pll ion & 35 pe onne a senes of o
si gnalP'%HPhdi %@ g’" srrall c? %18"% ﬁln pse{a%ntlon
$als

t he pr‘%@‘ 'ﬂ °‘iaﬁb° 8

provi n in prowd HE’H Chm G c 221“%"’& eLec %f ﬁ\ briy Bbiis %S&b&te

r ecel §st onse SI b e Et]: | ne4§ CRE O Eard® b - SdnSd|aRpHiie Sie Ifdie -
bega ﬁ\ ﬁ% biRsritiny €d I QiBnsigiTRbih f the sensE ahpiidl Ry foeOan- t he
Sens e @énse Jiifier b d&%ﬁﬁér&sf%ﬁe Ther ghRfduslyRirfeds AP imbtal fagéredboemns e

l'ines thEkoﬁJe@ SN B YRGKInE doll GorsBBNRS Y Cel bubstRikecthérsByl dckipying in® Bpace ahiné qubes
were dgihal pleReba 6 1RX Balancing GbitireX trRwfed t Ostfakveitseti. il haiseqfondrdted @ thafirst seition com:
pl e Of nofke TBRGMISH br&NIbitBe] (COMMEE B! i doi Caittheobitiines will lsnandeiati Yy itietdomplemens
then crreeet &ficdldd. Mowékt, tcaibe baaited que clary feallélGiracure of tabitines] Be¢du the
Pat ent piti#as muse i rpgraliet ltd sack othendnipgnavway f sesond: $esticneoidee HWGMN@M&@BSGM
| SSuedméinigyiedll iB@ne SO pardlibidbitines ey brie  prafedi emordlrhe:awheqcroesmﬁsh ehﬂ?ms%ﬂ'y
bi t | i neidiessepsWherc kemérp\eallsi werédardenrihe pr ovi enss segtions| %%evsmﬁms'etlbewq% celbnd
| S Cconedreseage consumesely the Pﬂ‘éﬂ’d?"g‘eé &P s ext Eharpiore am getimaliy, pampp r°'°s é“e"‘

si gnal used by istereassd raerersy galle Jhus tis spaps, g b c RY ATRAMAS OF ff‘% ‘?@Hs
first disadyagaonpes g?ér?ePfa'P'%‘Er M?f’eﬂ'o?'?ﬁ"’bf t he'®G % %%PPQ? '5 dﬁ"g?grf@n t he
sense BPPYY 1ok techiquep haxg) adyanged ta e 1, RRRYRSS " e‘fharﬁror{?l e"éaycgnpar es
the vantageously forned in a netal |ayer above the signal provided on the
menory cell verses the substrate t&ereby occupying no space in the sub-
signal provided on the balancing bitline. Thus, strate itself. Al noise
generated on the first section noise generated on both bitlines (conmon
node 50 of the bitlines will be canceled by the conpl enmen- noise) is
cancel ed. However, because bal anced tary parallel structure of the



3 EP0364186Bl 4 ricated.

menory cell attached tg bitline 16Ep@saenqg§3as possi bl e. Oyher techniques
such as the inclusion of BRI EF DESCRI PTI ON OF DRAW NGS

dummy nmenory cells (not shown) may be used to provide further balancing of
bitlinedeath8. and 18. The invention is best uecherysteditached o bidligari®. e near s
Sense anpl |f|er 14 reads dat a provi ded on Ippssiblen@terttévhniqued suth ae the inglusio ¢fbed
in the BB B CRIPTIC BAWINGS and 17. Specidémmy memery polisdndt shown) mavtbej usedsto 15,
Descri ption of the Pr eferred Embodi ment i n Py furthgrgbalapqing gh fitlings 1 and 18.

sel eqi} . ed JYe isyegiinn iz best wndprsiaed Wi '%Q?H’d?l ofi wiSpee iamglifigy mwsda&m&v@%m bitlines
wor dl n@g °Qﬂ°d1“°t“hﬁ"’l§ﬂgﬂd in Ahedfollopigg le, i'paad - %ﬂcmrgonace'e 198 r?&'!’\e% 15

'?“3’@ iment "hFU'ﬁ (hi gH"v1 1%" ?’9§F" ‘ﬁ? Y ?“ﬂ? Y'
@ro%

dr awi ng q §

art fol Hﬂl‘ﬂ”b‘l" ha 3’"" i

stored on é;fl:@% Dt 'Rg YQrine apix o scl'ng t'? L @'P M%ﬁ?ké

1-3 1s prﬁgu#e‘%‘ as@he hE e ﬁﬁinhg §prkd via d rf 2% ary

bitline | plementary b a provi ﬁ (ir‘? 8 ll olo3 rs

Figure 3 #rg%rerﬂs "}E% feMatiCd nﬁd‘bfrb% ehbdaPe embaiided M &Mﬁ 0 @Bn aFnblifi'areml@n

sense anphént bifhe presentiMbitioflENt Of the prese%ﬁe 448/ 6t 1aGithe may be provided to a sense®NE

data bit mdures td dTPadRiw BEhE biAMe Petfontdd 215 € BMBIITibH, BE SopdrateSwardiRdsadle Y@ Adr

t he bi tlitAeertisdbkremshédn in Fig. 3; anpl i fi er, t husehdahobdls BDbifthdsIEnd & OF @rpst-r ed

for the ergueds rensectidnoimw df BedidrOAA o, Fig. tancs, to addres$1en By INaYIngCOlrl rows) Bight

bitlines 45 and 18. O inpor- Figure 5 i s aosives i(endiveseds Dihragic 24-6méeh bef

Fig. tance, to address an array havr ng f owrovidesiaZhusdhegbdm rbquired for the routing of
DETAILGD BESCH : THE GREFERRED 8) 20mu 9ighthworgh fipasi Heugh i aeat test be aume-

requi reE__EQEEHEroutl ng of DETAI LED DESCRVIoq. ¥ith Opime-ffonseRprRmpResis ocopeying

eight word |ines through the area nust be @R @aw®asighthpneErgpsthe width of a wordline,

vi ded. W tTHe cﬁﬂtbPﬂ'aP“tﬂ §‘i§‘b??'eﬁﬂ?' ?feths occ ?’ngeaﬁmaﬁ‘%ﬂdgﬁ ?Rjﬁ‘?’l ‘if’“%r%ﬂlehan

the wi dPRSedtinventonam h
ar?a\rllmge@w[’;;é Ay s rrar'%%ané.'ﬁ 0 e 'iq"éesg < Sodey P. au

descri b ay- sonse ampiifie aPrior pl% i e pen
lis a fol% b‘:m ?i:go % 2‘13{ "ﬁ%@ﬁﬁ% di agr %E&;Lm?% .ﬁ&ﬁ@’ r$§eu§1 04-4

open b ...hmayartrﬁxu aey.s tscieﬁn\éfi gaigf ssnsgf i f‘ i t:fou i:aa-mre
ar chi t egowing ond Btk fh% ough ?rQl’uéed‘lto e nlﬁé voh! Gatlr8 Yot Uit

Fi gure gighrs 4&ur&16h%&tbb§thdleﬁqbodwﬁéhi ERWAONT t Qrrdy8 EAEAING 8 the 10kCbr Irelpabd 4alUs hm
10- 4- 4 @riagnaskiOstowitly théDilah AbHEotf &isPditidel €1 S N @yt W tRNpaBP 8NFig Of. EAEH 8tYthd: InoMbry

Fi g. 1. hblageney Figule 5 is2al créssdsedtion Gigglor Bi t | i N ells2gaut throlighQros4et, 31-1-3 trirough 2614t i C
di agr anportica®f Fig.14 shointhe straetirarof theetes 23 1-add R3AT-0uah 2284 Lerprids @ passOisingigorone
enbodi nmemtcelsfant! e rplaiiys goditionsvfcthd memory | NC| @oke dapacitos kannedtdaeini  sielavoviamer to
nat ur e odlliftercdntiagtionsi gure 4 further descri béwsd ot rembydeaieti-t vb\kig. 1. Jhesay s
ext endi ng Memotytagray & of Figi 1 fllbsiratesithe faidad t 0 t lvemony ajigyare hiwn inhidgv 21@s bhres (idran
vi ely_pf bitlineecanrapt whighsis keawy tin theprior g Thege of siFiplipity. ﬁenanh&ﬁr 2 pdiaesad frpmory

t hensel #Ey shyngy Fig- Hisjacfoys-byfays sixigencgsfl o4y &glis epnngeted: o) bitlines 36 pnd 28. (e

20 4 4 m2T°’! a’Ith M?’B?Ig F|°“2 1° 11!:2%'6? 1¢6h of Fiplifier 24 saH sﬁ’g "‘Pﬁ@'ys‘ier'ﬁr&‘t"ﬂ?@do?

£ Z m "sﬁs Bonpri bilines V) 1
o T ;,gg;‘a ook “iﬁ %@g o ALY G
dicating {r nsr - -4 -A and_capaci !

=1- .nsﬁe 4 address mem cell 21-1-1 thr ugh 21-4 a
ns e iu
illustrg

2 ugh 36-
§a are s %\%}eés'?ndérlogf cei’s fbs4r g°h -4 and
bitli “eu&\%f?ﬁ@ ra and ﬁh Slﬁ%r Withif 16 P | 033 tinroddhe23-Rb. MR L 'e&é(npl %@ﬁ"a
anpl i fi gbmerg calsls BRRES TREGIR Moréd h@ems NOWN iidgichll Ghe (iln lh S:ol&gé %Idﬁar) - Jr&}i&ad on
Si Xt eeNoy 6l 10-49 thréiRh |18-4Q0406) Rsadl BY sbride DI §dl | me.em%fie@n& RABISErs Bt SKERAPSFY
array. Aapméry 12€dnt S1418enbe lariplfleP U@ heati®- 4- 4  njdhiodyicoils 204- zeedd 263-2Qfb tHFRGIIn)thus
cel | s cptmarhneg coie nBpld Schifidve 1a5f 88/. Eac hrow@in@thy daie stored@ @iénm e Sell 20-2-2 on
bi t | i newh& seni ardifior\¥2r rdbds izt pselvidad ohr ough bilide 40 arnidathes detd Sidredhin Ghemoyapine-3-or .
The t r abitine 1&r bittived 1& &5 proddidr lesStlanenthey cel 29n Biflin@ 24 Int this exagphle 20 of voddliaas (35-1
paci t or load, voitage leyel @ed backddound hoiser leveisLatbessed thirough 35-4 @@-vBurdlings|36-0 dhydugR 86-3 thust
Wor dl i nbitingg 6. The |qifferanrle kdBusenthe sigh Jrot ransi Savera logicd -zero Nlownitags ignpl) because
10- 1- 1- Hided o bitline A§andsthe gigngb iy o8 21- 1.0nly ppg bty ghdaje oay s, dropdedhito ipaghoety
cel | of biflipg 16 jstag, signghprpyided by é“et ?daﬁsﬁeg 205ansq ampiifigrs, 3f, and24 Biine 9@ pefyes ﬁég
36-1 through 36- tor and a capacitor although the nunerical designa- 4
address nmenory cells 20-4-1 through 20-8-4 and tions of the transistor and
the capacitor within the 23-1-1 through 23-1-4. As an exanple, when a
menory cell are omtted. The data stored in nem |ogical one (high voltage
signal) is provided on ory cell 10-1-1 through 10-4-4 are read by sense 50
wor dl i ne 34-2 the pass transrstors (not shown) of arrpllfrers 12 and 14




vided on bitline 18 and the signal provided on only one bit of data may
be provided to each gf bitline 16p ¢3éfresemponal- provi ded y the addressed
sense anplifiers 22 and 24. Bitline 26 serves as a 3 5

EP 0 364 186 Bl 6 conplenentary bitline to bitline 28

f or senwgementary biting tnigttineafofor Senes a2, Theloefongecamplifiee 48oThoeelqyprthe poisel gasr 22
and biplifier ARargbitline 32 seyvesas a compipmhentepnt ar y eratedyinethedenpartige bitingsais tdommon imop¢ nes
i s corbitine taokiiBnendq figr rensecantplifier 24 O f or  adrices patsifect tharsense oparation ohAeRSeioes
not afarrésctavqumf %@Y@b P@]ﬂé?saiup%'ﬁf RpckiRgense afnpRifer F%tfoim"ab?""ﬁPﬁ‘ BYPVIgep asopiPties
sup e i_§Psity 3 thp ﬁ ?ff [e} boppuse Qagly i § 5 MPAE NS £78 : su:gi"BW"ﬂ%%‘ the nadighhiipes

rdd fsh mery q.ell r_qt e 1 p % array mmon
.cgﬂcszlel CB zﬁg %{’r O°l°§1s° o | n:g ?/gp‘éﬁn? ion E%ste \%3?'19 8 Bnory
cel | °°Ph% nes are 5|98 2 @ array g s e arra 1egf§%c§| on

pllflers n e sl nas Wi ICh occ
Sf OﬁSCE.E&WE ) Mgy WS 6 e n&ggpt'gf%%’gﬁ 'Qgéif ltted '%Logﬁe

densi t,04 oné’on% Sﬁon‘angbt caftlobcdy, Tht%%bse arrp Jlrg)) fo 'the drdWil SWor%thE'& ub,g@,,_gccur

ONt 0 gignal of thb HémBry‘el Which i hdtbs¥ddGiisPf t NeardlidrAdd e SdlyclybilliineiliedHiayer on an
conpl ajEErighadndughité bieRide 0RYhoRBmak fdde | N @ insulding 1BY6F BB FidiireSs} A6cve BRLEsIrer S
42 anchoidé . In SRAS Bendélmeltiokyl teNS, 18 i§ M- OPPOS1d0E Panidl epitife 44d) EpaRtRN BiIGiNGIBRA) bariiaP! .
plifi efesiralid baculse’the tapaitdaeest thaTbtblaged t O pritive 52 anlinpaRtiaNENG080TEre popEgstaliaé S e
can oapHcitor Thihe mstmery cell is limlta byt thie &ige t he dsilion fogmed\ibratl| insnieting Galer (69)Hn Gigoh
64- 8 if gheahemafy tdicThowfon, shecighdl pwhideth | s astdvecesdidesni4stt throagheb4i80AInEf dhei polya
pol ycrbyshegrhdmanecedf is dlsodimitddayer on an be hi gistaline Lajicont gondvaiers | atke fortmed using
nongopmofyrayptieof Fig. 3 it asghemalindadrany ot (88 $tend@i (lepesitisy), debioy @nd fibogsaphsteshat e
noi se.ong gm ntie eeprepartdvontion IAfOugh hi s | Baugh - Partighbitline) 8, PP%!?' hitie §9; partiahe
46, paPeqiig) opbadiments of4the Hﬁe!‘ta!“"ﬂ'@%ﬂ r abl ebitjeacs6 aod parjigh biing, 8g-are it difigsions e

st or aderein ‘P?F?'P?‘h@!e e t&r‘i’& nefryqdgs "B'I't’t li ne fBG"eHr"ét 6‘I' Eer °a'1"P§“ﬁfé by Fat or
in the" 1o the 5"%:"?‘2" ?';g‘ﬂa Sj zet'°"§(t'I ?f 'i'i‘ﬂwr%ﬁlt gol ng
! gyer an chess % %1? %lﬁ S %17' CelaF :ﬂ' fh@ﬁg i |n onn?‘fgf
above y L4 TSsudd Fanddil ’@.% nes | fa ol aém st

al so lo . arrays and theCfiKg S Lep ssth ep ér%

usi ng yahdatdors in ch iquds tatigh Etiﬁs §>Q t ' C diua?%ﬁhg‘a & bitine 80
deposigoh QRa aQOJEHnQ&bréﬂ"Qnt in th 0 th9r en’i &‘m@r&ep%ﬁﬂlt bit-

I nventihvahtion. M 40 hfd&3-m Fytde b ﬁn@§4§%2 Eﬂ%& b6 maP bd bdslﬁ@neéglrecﬂy

par t i ado-1S1PafirodghC 4ani‘ﬁodum Scoflf 4oher presesovd parRNbit frids 50, 58, @8 bid 58 reafecand

part i ahrolyhl4bitacardébnicRd itdsehbeanfplifie 4451 ONS MBI ETHR FIGFIeS hlﬂﬁdcrassq:omoirray @ndg

const reyedmpesitd bitihds-58 ah®60T™Mdmbip chilzelos ur f acenodoriplit lagashst rat e by i npl ant a-

i ng t 1 gcauple 402-4t ére conmected toosense-am- exsanpl e Figla & is a triogsrsectionl didgrara @edtion AA

t echniplifiee SA2kthough campbsite itlites S0aand 52nbodi nefnkig.04. Wempry Bellsr 40vd-2l@ad Ar3@raray of

dy nani MemopSeells 40a3-1 Hwdubh #(23-4 @reicgnneciethect e dfabrisatpd psingathe fachiiquas sbb@n Fa prblicar

Ac c es Jo Mmeaplifies|4f by a Corhpositetbitline$4@fid ar - tion Setigh lagtP2.560(uarpr naticg ofj allowanée) | i ne

50 s/ %BoMermey edlist49-4 aipough, thi-4greseont i ¢ Raw*u@rﬂmé%@s% tq\ihprgpsigege of the present
parti diected tq ~°r°ﬁ@ W"ﬁ%ﬂélﬁ’grﬁ‘°w°&“°5@t""q?ar4p| a?PPl'ﬁal'an M@'“S‘X qell 483wy PREFAIPE AS o

I A6 agg r4 'QHHS dress oh 40+ ?‘Féf’"‘ frangisterz40-
tﬁ?loﬁ ’°“ W°F 6f"ne tec?l %’%“g °'ﬁ°’n4°[41$%§ ¥ ca-
tial 'T lﬁgo %nggagce g%_‘t i aI b Ieg c fﬁr&ﬁ" &%r ed
Wi t {“ %\ % 6%—% a%gre% c con e/drauQl 6

bit

5 2, 5 %e(ka-%y oPQ&d.ﬂcQEMané? b'it-eCt l y &Qvudla MV(: QQQ kon ng'dll
el l's 52, 54 and 60%@19@/ SniPRchirigdt l'i negm o%% Bﬁi o) 'sfgn&l G pro-

;t hr Ou%méloa‘tﬁneé with Ghefr QBIPB&ILE Sonkd a:ﬁﬂiﬂse aWNuledloﬂrwo{Jdﬂne 641-6/& c)fanng' nR$ Bstdpdes a

(1 Ue Cdrd) Hockts Mesilpbrddl Ikffds el nBIOBEDOSso t Elishéd batwbers partial Biile wand s yascel | s

40-  Vedhnécted tRRE Soulcay 6ifie pads tlankiktore O h 40- Pheddatd’ MatCie PAIRE pRAlidédD ot BIIRE 5016

35 mémogiticells 40-1-3 tirough GIS-4S thedd artialli agr astoredart payerystdiingl silicoreplug!4344hs cangh

conpodiitires may bé plesed T0a avall oGRetal intepdont=i .  4ducteld rtizpygh celykrystditie Jsili2ora pidg 488-3- 2

ar e Mowcirapove diiel spbsiéte Witlout ibterferigdwithGhe3- 4 ar andcthe rebane dregiorf fdnmedc beteebnuiime t he

t echnirpmosy sélievheloivn Alap of iirpestarce issthabe sanplegibn £43-14and byrtiah biliogifo Memery iselt 40r ne

54 anchess joilineserej Reralielido thpoathes partig litder not-? ceerdies ia|d sivilan manecgnd qympeneRis

cel | s lingr epnnecier (tp thgsame -sansy agplifiep Fac wWHighharp umbered, ifcdl Prigllel frshion §?’(¥nee

of 't he®*fPria Patial hitines 46 e S2A8 CoMARPP] fi er PENGYP thessPpBepts dpsctipad yiin regayd to

application. Menory cell 40-3-2 operates as fol- 46 and 48. Wrdlines 64-1

t hrough 64-4 address | ows. Menory £ell 40-3-2 conprises transistor 40-

menory cells 40-1-1 through 40-2-4. Wrdlines 64- 3-2-A and storage

capacitor 40-2-3-B. Storage ca- 5 through 64-8 address menory cells 40-3-1

paci tor 40-3-2-B conpri ses poI ycrystalline silicon through 404-4. O

5|gn|f|cance mordllnes 64- ' plug 143 3 dlelectrlc 143- 2 and substrate

~ o - o o = ——w o



nect above the substrate without interfering with the and the channel

regi on fornmed betweenysource nenorgp ¢864 f8e® ow. Al so of igmportance is that
55 region 143-1 and partial bitline 56. Menory cell 40- these bitlines are
parallel to the other partial bit- 4-2 operates in a sim/lar nmanner and
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i nsu{_gt@cere separated frogy wqreige fsdaBstrate 1 68
a seconﬁ? aPl,lthq)raqs Eﬂi? a'?rt%y 1 °S| ng a g gac?cr %Fbsat o)ta sa flrst %Prﬁg‘
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I nput term nalsécond column of memory cells dis- 35 wereiesaiinfiystiand dhird (padi3l bisines gre
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having a %ﬁ\ A tsrﬁémtgbge'lls s sa‘fuaéegonﬁecon positioned v3FiEGIlY Qligrell WhA I Saidadourth
_b| tlines. & g@rsa,g%m,upn ose nenory cells of sadafbifing. St col um not i ncl uded
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cell includes a storage in each of gpighkesiiggB1and second colaumm
capacitor and a pass transistor. a first partial bitline (46) c
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EP 0 3648Bdnsptor 68 may be any number of suitabls o pr y ggp ?t&f s firgt golpmn
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subset ( ec- 60 ar @onﬁ@dﬁ@d’% S db IS first
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sense..anpl isubset of (etoryixsli@o-&) said first setisety CONeC A MEMOSERIGH @ daimedingigjm . fofaim 2
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col urm i nclsgHI“AB) of faldrfsst colums devingftherenepr 5 cel | 4 T EEE 9§&i"d first subset

4. A menor yof Spid st partial bitlingrngarest tepaid St cl ai m 2 bei n cont i uous rou
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paral l el zu der ersteqy Teil- 6. Sgepabeigesii X nach ei nermzdgmunm"ui“fuml”"'
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